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1.0 Introduction 
Under the authority of the Comprehensive Environmental Response, 
Compensation and Liability Act ("CERCLA"), as amended, 42 United States 
Code ("U.S.C") §§ 9601 to 9675, the New Mexico Environment Department 
("NMED") Superfund Oversight Section ("SOS") has conducted a Site 
Investigation ("SI") of the San Mateo Creek basin legacy uranium mine and 
millsites (Site), which is located in Cibola and McKinley counties, New Mexico 
(CERCLIS ID NMN00060684; Figure 1). 

The objective of the SI is to evaluate the Site using the Hazard Ranking System 
(Ref. 1) and the Superfund Chemical Data Matrix (Ref. 2) to determine If a threat 
to human health and the environment exists such that further action under 
CERCLA is warranted. This phase ofthe SI focuseis on evaluating ground water 
quality In comparison to federal (Ref. 3, 4 and 5) and state (Ref. 6) drinking water 
standards as well as state ground water standards (Ref. 7) In existing private 
wells, and identifying receptors to ground water contamination. Subsequent 
phases may specifically target alluvial and bedrock aquifers through installation 
of monitor wells In order to identify areas, and possibly specific legacy uranium 
sites within the San Mateo Creek basin from which ground water contamination 
most likely originates. Additional SI phases may target characterization of 
sediments throughout the basin for the same objectives. Results from these SI 
phases are expected to provide Information necessary to prioritize Individual 
legacy uranium sites within the San Mateo Creek basin for further detailed 
investigation. 

2.0 Site information 

2.1 Location and descnptlon 
The San Mateo Creek basin (Hydrologic Unit Code ["HUC"] 1302020703), by 
which the boundary of the Site is defined, comprises approximately 321 square 
miles within the Rio San Jose drainage basin (Ref. 8, 9) In McKinley and Cibola 
counties, New Mexico (Ref. 10; see Figure 1). This basin is located within the 
Grants Mining District ("GMD"), which is an area of uranium mineralization 
occurrence approximately 100 miles long and 25 miles wide encompassing 
portions of McKinley, Cibola, Sandoval and Bernalillo counties (Ref. 11, p. 8), 
and includes the Ambrosia Lake mining district (Ref. 11, p. 17). Main access into 
the Site Is provided by New Mexico State Roads 605 and 509. 

The 85 legacy uranium mines with recorded production and 4 legacy uranium 
millsites comprising the Site (Ref. 12) may have contributed to degradation of 
ground water quality within this basin. Some background ground water 
contaminant concentrations associated with remediation of the Homestake 
Mining Company ("HMC") Superfund Site ("HMC Site;" NMD007860935; Ref. 13) 
exceed federal (Ref. 3, 4, and 5) and state (Ref. 6) drinking water standards as 
well as state ground water standards (Ref. 7). 
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2.2 Geologic setting 
The southern end of the San Mateo Alluvial system has been Impacted by 
contamination from the HMC Site. This alluvial system extends from the 
northeast to the south of the HMC site, following the San Mateo Creek drainage 
(Ref. 14, p. 2-1). Underiying the Alluvial aquifer in this vicinity is the Upper 
Triassic (Ref. 11, p. 12) Chinle Formation, which is a predominantly shale 
formation 800 feet in thickness. Three aquifer units are present within this 
formation In the southern part of the basin. The highest two aquifers are the 
Upper and Middle Chinle sandstones. The lowest aquifer, the Lower Chinle, is a 
fractured shale with variable hydrologic yield of generally poor quality water. All 
three of these aquifers subcrop with the Alluvial aquifer, connecting the Alluvial 
aquifer and each of the Chinle aquifers hydrologically In the vicinity of the 
Homestake site. The San Andres regional aquifer underiies the Chinle 
Formation In this area (Ref. 14, p. 2-1—2-2). 

Most uranium production In New Mexico has come from the Upper Jurassic 
Westwater Canyon member of the Morrison Formation north of the HMC site in 
McKinley and Cibola counties (Ref. 11, p. 9; Ref. 15, p. 1, 6). This unit consists 
of interbedded fluvial arkosic sandstone, claystone, and mudstone with an 
average thickness of 250 feet, thinning to 100 feet southward and eastward, and 
Is a major aquifer within the GMD (Ref. 11, p. 9). Three types of uranium 
deposits that are found in the Westwater Canyon member are primary (trend or 
tabular; average ore grade greater than 0.20% uranium oxide ["UaOs]"), 
redistributed (stack; average grade 0.16% UaOs), and remnant-primary (average 
grade 0.20% UaOs; Ref. 15, p. 6, 8). The overiying Brushy Basin member ofthe 
Westwater Canyon member includes the Poison Canyon Sandstone, from which 
uranium also has been mined (Ref. 11, p. 9, 13). 

Additionally uranium deposits were discovered at Haystack Butte in 1950 within 
the Upper Jurassic Todilto Limestone, which occurs within the San Raphael 
Group underlying the Morrison Formation (Ref. 11, p. 12, 13; Ref. 15, p. 4); these 
accounted for approximately 2% of production from the "Grants uranium district" 
between 1950 and 1981 (Ref. 15, p. 11). More than 100 uranium mines and 
occurrences in the Todilto Limestone are documented in New Mexico, with 
production reported from 42 of these mines—mostly located within the "Grants 
uranium district" (Ref. 15, p. 12). 

Thin zones of minor uranium mineralization have been produced from shale and 
lignite within the Lower Cretaceous Dakota Sandstone, which overiies the 
Morrison Formation (Ref. 11, p. 13; Ref. 15, p. 12). Uraniferous collapse-breccia 
pipe deposits, which are vertical or steeply-dipping cylindrical features bounded 
by ring fractures and faults filled with heterogeneous brecciated "country" rock, 
also are found in the Grants area (Ref. 15, p. 12). 

Quaternary-age unconsolidated to semi-consolidated alluvial, eolian, and terrace 
deposits overile bedrock in valley bottoms; these deposits are generally less than 
200 feet In thickness (Ref. 11, p. 13). 
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2.3 Demographics 
Average household size within McKinley County is 3.44 people (Ref. 16); 
average population density is 13 people/square mile (Ref. 17, p. 1). Within 
Cibola County, the average household size Is 2.95 people (Ref. 18, p. 1); the 
average population density in Cibola County Is 6 persons/square mile (Ref. 17, p. 
2). 

The community of San Mateo, which Is located within the San Mateo Creek 
basin, has a municipal water supply that serves 192 residents (Ref. 19, p. 1). 
No demographic data for the community of Haystack were found. 

The communities of Grants, Milan, and Bluewater are located just outside of the 
boundaries of the proposed Site. In 2000, Grants had a population of 8,806 
people with average household size of 2.61 people (Ref. 20). Milan in 2000 had 
a population of 1,891 with an average household size of 2.81 people (Ref. 21). 
No population data were found for Bluewater. 

2.4 Climate 
The average annual maximum temperature at the Grants Airport Is 67.8° F; the 
highest maximum temperature of 88.4° F occurs in July. The average annual 
minimum temperature is 33.0° F; the lowest minimum temperature of 14.4° F 
occurs In December. The average annual total precipitation is 10.40 inches (in.). 
The maximum average precipitation of 2.03 In. occurs in August; the minimum 
average precipitation of 0.44 In. occurs in February. Average annual snowfall is 
12.3 in., with the maximum snowfall of 4.1 in. occurring In December (Ref. 22). 

The average annual maximum temperature at the weather station in San Mateo, 
New Mexico is 61.7° F; the highest maximum temperature of 83.1° F occurs In 
July. The average annual minimum temperature is 34.6° F; the lowest minimum 
temperature of 16.0° F occurs In January. The average annual total precipitation 
Is 8.66 In. The maximum average precipitation of 2.11 In. occurs In August; the 
minimum average precipitation of 0.28 in. occurs in February and December. 
Average annual snowfall is 9.7 In., with the maximum snowfall of 3.1 In. occurring 
in December (Ref. 23). 

The prevailing wind direction (i.e., the direction from which the wind blows) at the 
Grants airport is northwesteriy (Ref. 24, p. 10); however this may not be entirely 
representative of wind direction within the San Mateo Creek basin (Ref. 25). 

At a monitoring location within Bluewater Creek (elevation 7,624 feet), the 
prevailing wind direction was west-southwesteriy during 2007, at an average 
speed of 9.0 miles per hour (mph) (Ref. 26, p. 2). At a nearby monitoring 
location on Bluewater Ridge, the prevailing wind direction is south-southwesteriy 
at an average speed of 4.3 mph (Ref. 27, p. 2). 

2.5 Operational history and ownership 
Land ownership within the area is a complex of Indian, Federal, State, and 
private (Ref. 28; see Figure 3). 
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Uranium ore was discovered In the Todilto Limestone at Haystack Butte In 1950, 
and production began prior to mill construction In the area by open-pit mining. 
Uranium was discovered at Ambrosia Lake in 1955 (Ref. 15, p. 4). Downdip 
drilling from the initial surface discoveries delineated ore bodies within the Poison 
Canyon and Westwater Canyon members of the Morrison Formation. The 
discovery of large subsurface uranium deposits within the Westwater Canyon 
member resulted in establishment of two-thirds of the active uranium mines In 
New Mexico within the Ambrosia Lake district by 1980; most of these mines were 
underground room-and-plllar operations at depths averaging 900 feet (Ref. 11, p. 
17). 

The Anaconda Copper Company built the Bluewater mill in 1953 to process ore 
from the Jackpile mine (Ref. 15, p. 4; Ref. 29, p. 1). This mill used a carbonate-
leach process with a capacity of 300 tons per day and operated until 1959. An 
acid-leach mill was operated from 1957 through 1982, reaching a production 
capacity of 6,000 tons per day In 1978 (Ref. 29, p. 1). ARCO Coal Company 
reclaimed the site between 1991 and 1995 for long-term DOE stewardship under 
the Legacy Management program (Ref. 15, p. 5; Ref. 29, p. 1-2). 

Two mills were built in 1957 at the present Homestake millsite. The first closed 
in 1962. Homestake originally owned the second larger mill In a partnership; 
when that partnership was dissolved in 1981, Homestake became the sole 
owner. Mill production ceased in 1981, but resumed In 1988 to process ore from 
the Section 23 mine and Chevron's Mount Taylor mine. The mill was demolished 
In 1990 (Ref. 15, p. 5), and the site ground water restoration Is ongoing (Ref. 30). 
In 2001, Homestake merged with Barrick Gold Corporation (Ref. 15, p. 5). 

Kermac Nuclear Fuels Corp., which was a partnership of Kerr-McGee Oil 
Industries, Inc., Anderson Development Corp., and Pacific Uranium Mines Co., 
built the Kerr-McGee uranium mill at Ambrosia Lake In 1957-58. Quivira Mining 
Co., a subsidiary of Kerr-McGee Corp. (later Rio Algom Mining LLC, currently 
BHP-Billiton) became the operator of the mill In 1983. Operation began In 1958; 
from 1985 through 2002 the mill produced only from mine waters from the 
Ambrosia Lake underground mines. (Ref. 15, p. 5). The tailing impoundment at 
the site contains 33 million tons of uranium ore (sic) within an area of 370 acres 
(Ref. 31). 

Phillips Petroleum Co. built a mill at Ambrosia Lake In 1957-58, and began to 
process ore from the Ann Lee, Sandstone, and Cliffside mines in 1958. United 
Nuclear Corporation acquired the property in 1963 when the mill closed (Ref. 15, 
p. 5). United Nuclear Corporation operated an Ion exchange system to extract 
uranium from mine water In the late 1970s to eariy 1980s. All operations ended 
ln1982(Ref. 32, p. 1). 

2.6 Regulatory history 
Some mines are Inventoried by the New Mexico Bureau of Geology and Mineral 
Resources, the Navajo Nation Abandoned Uranium Mine (AUM) program, and/or 
the U.S. Bureau of Land Management; some minesites also have been 
reclaimed under Federal or State jurisdiction (Ref. 12). 
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f ' In 1978, the U.S. Environmental Protection Agency ("EPA") proposed to regulate 
minewater discharge under the National Pollutant Discharge Elimination System 
("NPDES") permit program. The permit for the Kerr-McGee Section 35 and 36 
mines was terminated when Kerr-McGee undertook controlled spreading and 
irrigation with mine dewatering effluent. Kerr-McGee obtained a State ground 
water discharge permit for IX ion exchange ("IX") facilities associated with the 
Section 35 and 36 mines In 1979-1980; this permit currently Is In stand-by status 
(Ref. 33, p. 2). 

The Bluewater Mill site was remediated by the Atlantic Richfield Company 
("ARCO") under the U.S. Nuclear Regulatory Commission ("NRC") operational 
license, and was subsequently transferred to DOE custody and long-term care In 
1997 (Ref. 34) under the jurisdiction of Title II of the Uranium Mill Tailings 
Radiation Control Act ("UMTRCA;" Ref. 29, p. 1). Prior to this transfer, the NRC 
amended the operational license to include alternate concentration limits 
("ACLs") for the Alluvial and San Andres aquifers, which were impacted by the 
site, at established point of compliance wells (Ref. 29, p. 2; Ref. 35, p. 1, 3, and 
4). 

Homestake Mining Company is currently remediating the Homestake uranium 
millsite under the regulation of NRC license SUA-1471 and NMED discharge 
permit DP-200 (Ref. 30, p. 1.1-1). This site also Is on the National Priorities List 
("NPL") as well (CERCLIS ID NMD007860935; Ref. 36, p. 17). 

The site status of the Ambrosia Lake/Rio Algom mill was changed to reclamation 
in August 2003. NRC Issued a license amendment for ACLs in February 2006, 
after which all ground water corrective actions were discontinued (Ref. 31). 

The DOE remediated the Ambrosia Lake/Phillips mill site between 1987 and 
1995 as part of the 1978 UMTRCA Title I program, and currently monitors the 
site as part of the Legacy Management program (Ref. 15, p. 5; Ref. 32, p. 1-2; 
Ref. 37). 

2.7 Previous environmental investigations 
Numerous environmental investigations associated with remediation of the 4 
millsites within the Site have been conducted under the regulatory authority of 
the NRC; documents from these Investigations are not detailed herein, but many 
are available through the ADAMS website Interface 
(http://adamswebsearch.nrc.aov/scripts/secureloqln.pl). NMED has conducted a 
Preliminary Reassessment (Ref. 38) and a Site Investigation (Ref. 39) of the 
Anaconda Bluewater millsite, and a Preliminary Assessment of the Ambrosia 
Lake—Phillips millsite (Ref. 40). 

The New Mexico Health and Environment Department ("EID") documented a 
study of the uranium mining Impacts on surface and ground water within the 
Grants mineral belt In 1986 (Ref. 11). 
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The New Mexico Energy, Minerals and Natural Resources Department 
("NMEMNRD") has compiled a database of uranium legacy mine and mill site 
information from multiple sources (Ref. 12), which forms the basis of this 
Investigation. The locations ofthe mines with reported production and mills from 
this database are shown on Figure 1. Other minesites without reported 
production In this database are not addressed herein. 

NMED sent letters to the Rio Algom Mining Company in 2005 and 2006, 
requiring compliance with 20.6.2.1203 NMAC for reporting soil contamination 
related to mine dewatering activities for the Section 35 and 36 mines (Ref. 33, p. 

Individual mine- and millsites within the Site boundary that have been 
investigated under CERCLA are summarized in Table 1. Previous to this SI, 
NMED conducted and documented a pre-CERCLIS screen (Ref. 41) and 
Preliminary Assessment (Ref. 42) of the San Mateo Creek basin legacy uranium 
sites. 

The U.S. Forest Service proposed CERCLA investigation ofthe San Mateo mine 
ln2008(Ref. 43, p. 21). 

Strathmore Resources currently Is conducting baseline studies within the San 
Mateo Creek basin for proposed uranium exploration and development activities 
(Ref. 44). 

3.0 Site investigation 

3.1 Source/waste characteristics 
Both surface and underground mining methods contributed waste to natural 
surface drainage systems. Liquid wastes were almost exclusively derived from 
underground operations, while both operational methods contributed solid 
wastes. Underground mines generally produce less waste rock than surface 
mines, but contaminant concentrations can be higher (Ref. 11, p. 19). Mine 
waste piles may include barren overburden, low-grade ore (i.e., below economic 
value), and/or ore stockpiled for later milling (Ref. 11, p. 54). The spoils areas in 
which this waste rock Is stored usually were not bermed to, control runoff (Ref. 
11, p. 19). EID sampled mine wastes from minesites within the Site to test 
contaminant leachability (Ref. 11, p. 32-33). Leaching testing from 37 composite 
samples of uranium mine waste that were designed to simulate the leaching 
effects of natural rainfall both before and after contacting alkaline rich soils 
Indicated that contaminants have a relatively low potential for leaching or for 
significantly degrading ground water quality (Ref. 11, p. 57). 

A 1985 survey of 14 uranium mines located within the GMD, which Includes 
individual minesites located within the Site, on Federally-owned surface and 
mineral lands showed gamma radiation levels between 6 and 888 
microroentgens per hour, with the highest reading taken from mine waste and 
openings (Ref. 45, p. 2-4). 
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Sampling results of waste rock materials from the Poison Canyon Mining District 
are summarized In Table 2. Nearly all contaminant concentrations In the waste 
materials are higher than In the background samples by one to two orders of 
magnitude (Ref. 46). Waste material from the Navajo-Brown Vandever uranium 
mine (CERCLIS ID NMD986669117) was used to pave the road to this site, and 
approximately 75 people were identified to live with one-quarter mile of this site in 
1990 (Ref. 47). 

EID investigators concluded that 10 to 20 percent of all abandoned mines In the 
GMD had waste piles that are directly eroding Into local drainage channels (Ref. 
11, p. 55). EID collected runoff samples from several sites to assess 
contaminant Input from mine waste piles within the Ambrosia Lake mining sub-
district (Ref. 11, p. 54); observations from this program indicated that runoff 
contaminant concentrations exceeded natural concentrations by up to several 
hundred times. Samples collected within the Ambrosia Lake mining sub-district 
Indicated that uranium and molybdenum maxima concentrations in waste pile 
runoff exceed natural runoff' concentrations by over 2 orders of magnitude. 
Maximum arsenic, selenium, and vanadium concentrations exceed maximum 
natural runoff concentrations by 6 to 8 times (Ref. 11, p. 54-55). Runoff sampling 
in the vicinity of a large waste pile associated with the Old San Mateo mine 
showed elevated levels of gross alpha and gross beta particle activities, 
^^^radium, natural uranium, arsenic, lead, molybdenum, selenium, and vanadium, 
In comparison to natural sediments, to persist at least 550 meters downstream 
from the waste pile (Ref. 11, p. 57). 

Water produced from mine dewatering and aquifer depressuring operations was 
discharged to settling ponds and drainage channels (Ref. 11, p. 20-21). Mine 
water production within the Ambrosia Lake mining district was continuous after 
1956, with peak production In the eariy 1960s (Ref. 11, p. 66). During the period 
1979-1981, mine discharges of 1,500 gallons per minute ("gpm") to San Mateo 
Creek sustained approximately 3 miles of perennial flow; 2,300 gpm discharge to 
Arroyo del Puerto sustained perennial flow of approximately 5 miles (Ref. 11, p. 
66, 68). In 1977, approximately 2,900 gpm were being discharged to San Mateo 
Creek from mine dewatering; by spring of 1978, most of this water was diverted 
for irrigation and to an adjacent drainage basin (Ref. 11, p. 72). 

Raw minewaters from the GMD had elevated concentrations of gross alpha and 
beta particle activities, ^^^radium, ^^°lead, natural uranium, molybdenum, 
selenium, and dissolved solids—particulariy sulfate; elevated concentrations 
barium, arsenic, and vanadium also were observed. Total dissolved solid 
("TDS") concentrations in minewaters from the western part of the Ambrosia 
Lake mining district were 1,200 to 1,800 milligrams per liter ("mg/L"). Minewater 
in eastern part of the Ambrosia Lake mining district usually had a few hundred 
mg/LTDS(Ref. 11,p. 80). 

For compliance with federal NPDES permits, produced waters were treated with 
the additions of a flocculent and barium chloride to reduce suspended solid 
concentrations and to co-precipitate radium (Ref. 11, p. 20-21). Effluent 
discharged to San Mateo Creek contained 300 to 600 mg/L TDS. Out of nine 
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trace elements for which treated minewaters were analyzed, molybdenum, 
selenium, and uranium concentrations were consistently higher than In natural 
runoff. Median total uranium concentration in mine effluents from the Ambrosia 
Lake mining district was 1.6 mg/L, which was over 16 times greater than the 
corresponding median concentration In natural runoff. Median total molybdenum 
concentration in minewater from the Ambrosia Lake mining district was 0.80 
mg/L, which compares to the few samples of natural runoff in which total 
molybdenum concentration exceeded 0.01 mg/L. Total median selenium 
concentrations in treated minewater generally are less than 0.04 to 0.09 mg/L; 
however some treated effluents within the district approach 1.0 mg/L. Median 
total selenium concentration In natural runoff within the Ambrosia Lake mining 
district is 0.03 mg/L. Arsenic, vanadium, and barium, the latter ofwhich is added 
In the treatment process, are occasionally detected in significant concentrations 
In minewaters; cadmium, lead, and zinc are usually below detectable 
concentrations (Ref. 11, p. 87). Median total barium concentration In treated 
minewater was 0.212 mg/L, which was lower than the 7.7 mg/L concentration in 
natural runoff (Ref. 11, p. 90). Elevated concentrations of arsenic and vanadium 
In treated effluent (0.05 and 0.17 mg/L respectively) were only observed In 
association with the Homestake Ion exchange facility, which was located within 
the Ambrosia Lake area (Ref. 11, p. 87, 97). 

With the exception of natural uranium, total concentrations of radionuclides in 
treated minewaters are less than those In natural runoff. Most mines discharged 
minewaters with total concentrations of ^^ r̂adium of 6 picocuries per liter ("pCi/L") 
or less; about 30 percent of this may have been in the dissolved form. However, 
EID collected effluent samples with total ^^ r̂adlum concentrations up to 200 
pCI/L; these higher concentrations were attributed to the existence of "upset" 
conditions In the treatment process. Neither thorium isotopes nor ^^ r̂adlum were 
generally present In detectable concentrations. Total ^^°lead concentrations up 
to 33 pCi/L and total ^^°polonlum concentrations up to 15 pCI/L were detected 
from treated minewaters; higher concentrations—up to several hundred pCI/L— 
may have occurred during periods of ineffective minewater treatment (Ref. 11, p. 
90). 

Generally treated minewaters contained trace elements and radionuclides In 
dissolved form; typically, these dissolved contaminant concentrations comprised 
more than 50% of the total. More than 85% of the total concentration of gross 
alpha activity, molybdenum, selenium and natural uranium occurred In the 
dissolved fraction, while ^^ r̂adlum concentrations averaged about 30% of the 
total (Ref. 11, p. 87). With the exception of natural uranium, radionuclide 
concentrations In minewaters in the dissolved phase were higher In comparison 
to concentrations in natural runoff (Ref. 11, p. 90). Dissolved gross alpha levels 
were several hundred to over 1,000 pCI/L in dewatering effluents (Ref. 11, p. 90). 
Only ^^^radlum and ^^°lead, among trace elements and radionuclides identified to 
have had elevated concentrations In effluent, undenwent significant partitioning 
changes between dissolved and suspended phases with distance traveled; these 
constituents were usually became bound to precipitates and sediments and were 
lost from solution shortly after release. Once precipitated or bound to stream 
sediments, minewater contaminants could be moved downstream during natural 
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or artificially-induced flow events. (Ref. 11, p. 90, 92). Within relatively sediment-
free stream channels, these contaminants would stay in solution; dissolved 
^^^radlum concentrations along the Arroyo del Puerto ranged between 3 and 6 
pCi/L. Dissolved ^^\adlum concentrations also were attenuated by the alkaline 
and oxidizing conditions that are found in the GMD (Ref. 11, p. 109). 
Concentrations of uranium, molybdenum, and major dissolved solids generally 
were not rapidly attenuated In the receiving stream channels (Ref. 11, p. 92). 

Mechanisms that were Inferred to reduce contaminant concentrations most 
effectively In alluvial ground water Impacted by minewater effluents include 
dilution, surface adsorption, cation exchange, precipitation, hydrodynamic 
dispersion, and molecular diffusion. 

Sludges in treatment ponds that are created from settling, flocculation, and 
precipitation have elevated concentrations of ^^^radium and other radionuclides, 
with concentrations of the former exceeding 200 pCI/gram (Ref. 11, p. 82). 
Separate Ion-exchange treatment reduced elevated concentrations of dissolved 
uranium (Ref. 11, p. 20-21). Although treatment reduced concentrations of 
^^^adium, ^^°lead, ^^°polonlum, natural uranium, and gross alpha activity, other 
constituent concentrations were not affected (Ref. 11, p. 80). 

3.2 Ground water pathway 
The ground water pathway assesses the threat to human health and the 
environment by determining whether hazardous substances are likely to have 
been released to ground water; and whether any receptors are likely to be 
exposed to hazardous substances as a result of a release. 

3.2.1 Hydrogeology 
Alluvial aquifers along San Mateo Creek generally yield less than 50 gpm, where 
water occurs from a few feet to 100 feet below the surface (Ref. 11, p. 14). 
Available data Indicate the presence of little alluvial ground water along the 
Arroyo del Puerto under pre-mining conditions (Ref. 11, p. 95). Near Ambrosia 
Lake, the Alluvial aquifer presently yields less than 150 gpd, and Is expected to 
return to pre-minlng/pre-milling conditions of little to no saturation (Ref. 32, p. 2). 
Alluvial ground water flows generally correspond to the slope of the land along 
San Mateo Creek (Ref. 11, p. 14). Depths to ground water in 1981 along San 
Mateo Creek were generally near 60 ft near its Intersection with the tributary 
Arroyo del Puerto. Along the latter watercourse, 1981 depths to water were 
approximately 24 ft (Ref. 11, p. 16). Measurements conducted near the San 
Mateo Creek gaging station in 1980 showed little effect on alluvial ground water 
levels from Intense summer thunderstorms, but did demonstrate a hydraulic 
response to late winter ahd spring stream flow (Ref. 11, p. 74). 

Bedrock aquifers are recharged where streamflows or minewater discharge 
intersect bedrock subcrops and outcrops (Ref. 11, p. 13, 77). Additional bedrock 
aquifer recharge occurs where saturated valley fill overile permeable bedrock 
with a downward hydraulic gradient (Ref. 11, p. 77). Mine dewatering has 
decreased aquifer water levels significantly, especially in the Morrison Formation 
(Ref. 11, p. 13). The Westwater Canyon member of the Morrison Formation Is a 
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principal bedrock aquifer in the area, yielding up to several hundred gpm (Ref. 
11, p. 13). Mine dewatering drained virtually all of this formation and altered Its 
flow system. Prior to dewatering, ground water generally flowed to the northeast 
and east In the direction of the dip of the strata (Ref. 48, p. 3). Other reliable 
aquifers include the Dakota Sandstone, the Glorieta Sandstone, and the San 
Andres Limestone. 

3.2.2 Ground water use 
Ground water uses In the area include domestic, limited agricultural, and 
livestock watering, with the latter primarily derived from alluvial wells (Ref. 11, p. 
14). Within the boundaries of the proposed Site, drinking water systems for the 
community of San Mateo (Water system no. NM3525733; Ref. 19), Tri-State 
Generating Station (Water system no. NM3595017; Ref. 49), ARCO (Anaconda) 
Coal Company—Bluewater Mill (Water system no. NM3591033; Ref. 50), and 
Homestake Mill (Water system no. NM3598133; Ref. 51) are listed with the 
NMED Drinking Water Bureau. 

The water supply system for the community of San Mateo has two wells, ofwhich 
only one Is currently active. The system serves 192 people through 61 service 
connections (Ref. 19, p. 1). The supply wells of this system are completed in the 
Point Lookout Sandstone (Ref. 48, p. 2). NMED queried for non-coliform sample 
results available on-line; no occurrences of analyte concentrations that exceed 
Federal (Ref. 3, 4, and 5) or State (Ref. 6) drinking water standards were noted 
among the data available (Ref. 19). 

The Tri-State Generating Station system Is an industrial/agricultural system that 
serves a population of 125 from 10 wells and a reservoir; 2 of the wells are 
shown to be inactive (Ref. 49, p. 1). NMED queried for non-coliform sample 
results available on-line; one sample collected between 2004 and 2007 
exceeded the MCL for gross beta particle activity (Ref. 3; Ref. 49, p. 2). 

The Bluewater Mill system served a population of 60 from 5 service connections 
that were sourced from 4 wells. The wells are currently shown to be Inactive, 
and no analytical data for this system were available on-line (Ref. 50). 

The Homestake Mill system served a population of 24 through 17 connections, 
and was sourced by one well. This well currently is shown to be inactive, and no 
analytical data for this system were available on-line (Ref. 51). 

Three wells and a spring within a 4-mlle radius of the Navajo-Brown Vandever 
Mine (see Table 1) were noted during an Inspection, with ground water levels in 
1990 in two wells within 100 feet of an adit depth. At that time, these wells were 
a portion of the water supply to 430 people (Ref. 47). 

Due to the complexity of the Site comprising numerous potential contaminant 
sources, ground water usage and potential impacts to wells located within Site 
target distance limits was not analyzed in accordance with Ref. 52, p. 61 (Ref. 
53, p. 8). Figure 4 shows details of wells registered with the New Mexico Office 
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ofthe State Engineer, and Table 3 summarizes well usage, within the San Mateo 
Creek basin. 

Just outside of the Site boundaries, the communities of Grants (Water system no. 
NM3526133; Ref. 54) and Milan (Water system no. NM3525533; Ref. 55), and 
the Golden Acres Trailer Park (Water system no. NM3525133; Ref. 56) maintain 
regulated water supply systems. The Grants system serves a population of 
8,892 through 3,211 service connections that are sourced from three wells, one 
of which Is shown to be Inactive (Ref. 54, p. 1). The wells are completed into 
basalt, alluvium, the San Andres Limestone, and the Glorieta Sandstone (Ref. 
11, p. 14). 

The Milan water system serves a population of 1,911 through 1,043 service 
connections that are sourced from 4 wells, one of which Is shown to be Inactive 
(Ref. 55, p. 1); these wells are completed Into the San Andres Limestone (Ref. 
11, p. 14). 

The Golden Acres Trailer Park system serves a population of 81 through 23 
service connections that Is sourced from one well, which currently is shown to be 
Inactive (Ref. 56). 

The Mount Taylor Millworks water system Is an Industrial/agricultural system that 
Is sourced from one well. The system serves a population of 65 (Ref. 57). 
NMED queried for non-coliform sample results available on-line; no occurrences 
of analyte concentrations that exceed Federal (Ref. 3, 4, 5) or State (Ref. 6) 
drinking water standards were noted among the data available (Ref. 57). 

3.2.3 Ground water Investigation 
During the week of March 30, 2009, NMED SOS personnel collected ground 
water samples from 28 residential and livestock wells (Ref. 58) within the San 
Mateo Creek basin north of the HMC Site; one additional well sampled for this 
investigation yielded only enough water for isotopic analysis. The primary 
objective of this sampling task was to determine the quality of ground water. In 
comparison to federal (Ref. 3, 4, 5) and state (Ref. 6) drinking water standards, 
and state ground water standards (Ref. 7), to which receptors might be exposed. 
Other objectives of this sampling program were to collect hydrochemical data 
that could assist with the determination of whether contaminant releases from 
legacy uranium sites occurred from past site operations or are still occurring from 
wastes left on-site, and from what slte(s) such releases may have originated. 
Figure 5 and Table 4 show the locations and available data for wells that were 
sampled. 

3.2.3.1 Methodology 
In addition to samples from 29 wells, NMED also collected two field blanks (e.g., 
SMC-00 and -06), one equipment blank (e.g., SMC-15), and two duplicate 
samples (e.g., SMC-35 duplicating SMC-11, and SMC-36 duplicating SMC-26). 
All but 5 wells (e.g., SMC-10, SMC-13, SMC-14, SMC-18 and SMC-39) that were 
sampled for this Investigation (had installed operational pumps. When sufficient 
water was available, wells were purged for up to 15 minutes or until field 
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parameters stabilized before a sample was collected (Ref. 58; Ref. 59, p. 3). 
Samples from 28 wells were analyzed by EPA Region 6 laboratory for 
concentrations of total and dissolved metals, anions, total dissolved solids 
("TDS"), and nitrate plus nitrite (Ref. 60); and for radionuclide activity by the State 
of New Mexico Scientific Laboratory Division ("SLD;" Ref. 61). Samples also 
were collected from 13 of these wells for isotopic analyses through a University 
of New Mexico laboratory; this subset included one well (e.g., SMC-39) In which 
there was Insufficient water for other chemical analyses. A preliminary analysis 
of geochemical results, which includes the eariier NMED Site Investigation of the 
Anaconda Company Bluewater uranium millsite (Ref. 39) within the SMC basin 
are discussed In another report from NMED (Ref. 62). 

3.2.3.2 Results compared to regulatory standards 

Analytical results were compared to federal (Ref. 3, 4, 5) and state (Ref. 6, p. 2) 
drinking water standards (a./c.a. Maximum Contaminant Level or "MCL;" see 
Table 5). Two samples, (e.g., sample SMC-26 and duplicate SMC-36) exceed 
the MCL for alpha particle activity (e.g., 15 picocuries/llter ["pCi/L"] [Ref. 3, p. 
431]). Analytical results for total arsenic concentrations from nine samples (e.g., 
SMC-11, -12, -13, -17, -22, -25, -33, -34, and -35) exceed the arsenic MCL (e.g., 
10 micrograms/liter ["pg/L"; Ref. 3, p. 428]). The concentration of total barium In 
sample SMC-30 exceeds the barium MCL (e.g., 200 pg/L [Ref. 3, p. 428]). The 
concentration of total lead in sample SMC-12 exceeds the lead treatment action 
level of 15 pg/L (Ref. 5, p. 1). The concentrations of total selenium In nine 
samples (e.g., SMC-11, 12, -13 , -14, -20, -24, -33, -34, and -35) exceed the 
selenium MCL of 50 pg/L (Ref. 3, p. 428). Samples from 16 wells (e.g., SMC-01, 
-09, -10, -11, -12, -13, -17, -20, -22, -26, -28, -32, -33, -34, -35, and -36) exceed 
the uranium MCL of 30 pg/L (Ref. 3, p. 431). The analytical method used for 
NMED's samples did not discriminate between nitrate and nitrite concentrations; 
21 samples (e.g., SMC-01, -03, -09, -10, -12, -13, -14, -15, -17, -20, -21, -22, -
23, -24, -25, -26, -28, -33, -34, -35, and -36) have nitrate + nitrite concentrations 
exceeding 1 milligrams/liter ("mg/L"), and thus may exceed the nitrite MCL of 1 
mg/L (Ref. 3, p. 428). Of these samples, 6 have values of nitrate + nitrite greater 
than 10 mg/L (e.g., SMC-09, -10, -12, -13, -24, and -35), and thus may also 
exceed the nitrate MCL of 10 mg/L (Ref. 3, p. 428). Possible exceedances ofthe 
nitrate, nitrite, and/or nitrate + nitrite MCLs (Ref. 3, p. 428) are Inferred In 
samples from 16 wells, while samples from 13 wells exceed the uranium MCL 
(Ref. 3, p. 431). In summary, 21 samples from a sampled population of 28 
unique wells had one or more exceedances of primary MCLs. 

In a comparison of analytical results to secondary MCLs, 6 wells exceed the total 
Iron MCL of 300 pg/L (e.g., SMC-08, -09, -12, -14, -17, and -32; Ref. 4, p. 614). 
Seven wells (e.g., SMC-08, -16, -18, -20, -21, -31, and -32) exceed the total 
manganese MCL of 50 pg/L (Ref. 4, p. 614). Values of pH for samples SMC-05, 
-14, and -22 all are higher than the MCL range of 6.5 to 8.5 (Ref. 4 p. 614). 
Eighteen samples (e.g., SMC-01, -03, -08, -09, -10, -11, -12, -13, -14, -16, -17, -
18, -21, -24, -32,-33, -34, and -35) exceed the sulfate MCL of 250 mg/L (Ref. 4, 
p. 614). Twenty-seven samples (e.g., SMC-01, -03, -04, -05, -07, -08, -09, -10, -
11,-12, -13, -14, -16, -17, -18, -20, -21, -22, -24, -25, -26, -31, -32, -33, -34, -35, 
and -36) equal or exceed the MCL for TDS of 500 mg/L (Ref. 4, p. 614). Twenty-
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five samples from a sampled population of 29 unique wells had exceedances of 
one or more secondary MCLs. 

All field samples had at least one contaminant concentration in excess of its 
respective MCL of analytes for which samples were analyzed. Sample SMC-12 
had the most drinking water standard exceedances among the collected 
samples, with up to 10 exceedances Including possible exceedances of the 
nitrate and/or nitrite standards. 

Analytical results were compared to New Mexico Water Quality Control 
Commission ("NMWQCC") ground water standards (e.g., 20.6.2.3103 NMAC; 
Ref. 7; see Table 6). Five samples with reported concentrations of nitrate + 
nitrite greater than 10 mg/L (e.g., SMC-09, -10, -12, -13, and -24) may exceed 
the 10 mg/L NMWQCC standard for nitrate (Ref. 7, p. 12); however, the 
analytical methodology used for this analysis does not disfinguish between these 
two analytes. Six samples (e.g., SMC-11, -12, -13, -14, -20, and -24) exceed the 
NMWQCC dissolved selenium concentration standard of 50 pg/L (Ref. 7, p. 12). 
Seven samples (e.g., SMC-01, -09, -10, -11, -12, -13, and -22) exceed the 30 
pg/L NMWQCC standard for dissolved uranium (Ref. 7, p. 12). Dissolved Iron 
concentrations in two samples (e.g., SMC-08 and -32) exceed the NMWQCC 
iron concentrafion standard of 1,000 pg/L (Ref. 7, p. 13). The dissolved 
manganese concentration reported for sample SMC-32 exceeds the NMWQCC 
manganese standard of 200 pg/L (Ref. 7, p. 13). Sulfate concentrations In 11 
samples (e.g., SMC-08, -09, -10, -11, -12, -13, -17, -24, -32, -33, and -35) 
exceed the NMWQCC sulfate concentration of 600 mg/L (Ref. 7, p. 13). Twelve 
samples (e.g., SMC-09, -10, -11, -12, -13, -14, -17, -21, -32, -33, -34, and -35) 
exceed the NMWQCC TDS standard of 1,000 mg/L (Ref. 7, p. 13). Sample 
SMC-22 exceeds the NMWQCC pH standard range of 6 to 9 standard units 
("S.U.;" Ref. 7, p. 13). 

Samples from 17 unique wells had exceedances of one or more NMWQCC 
human health standards (Ref. 7, p. 12), while samples from 14 unique wells had 
one or more exceedances of other standards for domestic water supply (Ref. 7, 
p. 13). Uranium was the most prevalent exceedance among those NMWQCC 
ground water standards for human health (Ref. 7, p. 12), with exceedances 
detected in 13 wells. Samples from both SMC-12 and -13 had the most 
exceedances, with up to 5 possible exceedances each, including possible 
exceedances of the nitrate standard. 

Wells in which primary MCLs or NMWQCC standards were exceeded are shown 
in Figure 5. 

3.2.3.3 Discussion 
With few excepfions, the total and dissolved concentrations of metals for which 
standards have been established generally are within the same order of 
magnitude, indicating that metal analytes occur mostly in dissolved form. One 
exception is uranium concentrations In sample SMC-32, for which the total 

(.r. uranium concentration is reported as 133 pg/L (Ref. 60, p. 98), while the 
dissolved uranium concentration.Is below the reporting limit of 2 pg/L (Rief. 60, p. 
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100), suggesting that uranium In this sample Is present predominantly In 
particulate form. Total barium concentration In sample SMC-12 was not detected 
at a reporting limit of 10 pg/L (Ref. 60, p. 38), while the dissolved barium 
concentration Is reported to be 11.3 pg/L (Ref. 60, p. 39). These results would 
indicate an unresolved laboratory issue with the analysis for this sample. 

EPA Region 6 laboratory reports that field blank SMC-00, which was comprised 
of commercially-procured deionized water, contains a total sodium concentration 
of 825 pg/L (Ref. 60, p. 20); additionally total copper was detected In the 
laboratory blank for this sample (Ref. 60, p. 20, 165). The dissolved form of 
these analytes is below the respective analytical detection limits (Ref. 60, p. 21). 
In field blank SMC-06, total copper concentration is reported as 22.5 pg/L, and 
copper was detected In the laboratory blank as well (Ref. 60, p. 59, 165). No 
dissolved analytes are reported for this sample (Ref. 60, p. 59). 

Both total and dissolved concentrations of the following analytes were reported 
for equipment blank SMC-15: calcium, magnesium, sodium, zinc, selenium, 
uranium (Ref. 60, p. 86-87), bicarbonate (Ref. 60, p. 169), carbonate (Ref. 60, p. 
173), chloride (Ref. 60, p. 174), nitrate + nitrite (Ref. 60, p. 177), sulfate (Ref. 60, 
p. 178), and TDS (Ref. 60, p. 179). 

NMED conducted a preliminary analysis of hydrochemical results from ground 
water sampling conducted for this Site Investigation, and for the eariier Anaconda 
Company Bluewater uranium mill Site Investigation (Ref. 39). Important 
observations from this analysis that are relevant to the current investigation are 
summarized below (Ref. 62): 

• TDS concentrations Increase generally from north to south within the 
sample set. Alluvial ground water samples typically had higher TDS 
concentrations than samples from bedrock aquifers. Areas of relatively 
elevated nitrate + nitrite concentrations were identified above the HMC 
Site and near the junction of state highways 605 and 509 (p. 53). 

• Dissolved uranium concentrations average approximately 58 pg/l for the 
entire SI sample set 

• Analysis of the hydrochemical data indicates a positive correlafion 
between dissolved uranium and selenium concentrations. The highest 
concentrations of uranium and selenium was found In presumed alluvial 
well located In the southern part of the area sampled for this SI, north 
(upgradient) of the HMC Site. Qualitative analysis suggests that the 
average concentrations of these analytes Is higher than background 
concentrations (p. 54). 

• The highest activity values for ^^^radlum (2.90 pCI/l) and ^^^radlum (3.91 
pCi/l) came from SMC-32, which is inferred to be completed In the 
Morrison Formafion and was the closest well sampled downgradient in the 
alluvial aquifer below numerous legacy uranium mines and 2 uranium 
mills. In general, elevated radium concentrations occur in SI samples 
from Inferred bedrock-completed wells. However radium is generally 
considered to be an unreliable Indicator of contamination originafing from 
legacy uranium sites because It is relatively insoluble and has a strong 
tendency to adsorb onto mineral surfaces (p. 54). • •. •. 

Page 16 of 55 

( 



Phase 1 Site Investigation report for the San Mateo Creek Legacy Uranium Sites 
New Mexico Environment, Department Ground Water Quality Bureau, Superfund Oversight Section 
June 2010 

• Some alluvial ground water samples are preliminarily Inferred to reflect 
(̂  impacts from mill rafflnate, based upon observations of low uranium 

activity ratio ("AR") and high dissolved uranium concentration values, as 
well as comparison to a southwestern Colorado millsite investigation. 
Historically recharge to the alluvial aquifer within the San Mateo Creek 
basin included discharge from uranium mines and mills. Additional work is 
recommended to refine this analysis (p. 50, 55). 

3.2.4 Historical ground water data 
Ground water data from the period preceding the Inception of mining were limited 
to single-event sampling of Isolated windmills for general chemical 
characteristics, such as sulfate and TDS, and no trace element or radionuclide 
data are available In the San Mateo Creek (Ref. 11, p. 94) and the Arroyo del 
Puerto (Ref. 11, p. 95) drainages. Pre-mining alluvial ground water quality was 
assessed by data obtained from wells located upstream of uranium industry 
activities, including the Lee wells along San Mateo Creek. These data Indicate 
that natural alluvial ground waters along San Mateo Creek trend from sodium 
bicarbonate water at the Lee Ranch to sodium-sulfate-bicarbonate water 
downstream at the Sandoval Ranch windmill. TDS concentrations increase from 
540 to 650 mg/L within this 6-mile distance (Ref. 11, p. 95). Molybdenum 
concentrations in water from the Lee wells were consistently less than 0.010 
mg/L (Ref. 11, p. 95). Uranium concentrations also were consistently less than 
0.010 mg/L In these alluvial wells. At the Sandoval Ranch, pre-mining uranium 
concentrations were estimated to have been less than 0.030 mg/L. The EPA 
estimated that overall natural uranium concentrations within the Ambrosia Lake 
mining district approached 0.1 mg/L (Ref. 11, p. 100). Selenium concentrations 
were generally less than 0.005 mg/L In the Lee wells; at the downstream 
Sandoval Ranch windmill, EID measured a selenium concentration of 0.018 mg/L 
In 1980 sample, which Is thought to represent an upper limit estimate of pre­
mining ground water selenium concentration. Natural ground water selenium 
concentrations may Increase downstream from the Sandoval Ranch due to 
contribution from selenium-enriched sediments in Poison Canyon (Ref. 11, p. 
100-101). 

Ground water monitoring was conducted by EID between 1977 and 1982 from 
stations established in San Mateo Creek and Arroyo del Puerco to characterize 
the quality of natural ground waters and the Impacts of uranium mining to these 
waters—specifically to characterize hydraulic and contaminant migration 
relationships between surface water and shallow ground water using monitor well 
clusters (Ref. 11, p. 21, 26). Available data Indicate the presence of little alluvial 
ground water along the Arroyo del Puerto under pre-mining conditions (Ref. 11, 
p. 95). Mine dewatering throughout the GMD transformed ephemeral streams 
Into perennial streams, increasing recharge to underiying alluvial aquifers, which 
raised water levels and shallow well yields up to 50 feet between the onset of 
dewatering in the 1950s and the late 1970s (Ref. 11, p. 66, 77). In March and 
eariy April 1980, when mine dewatering discharge to San Mateo Creek was 
insignificant, occasional flows of less than 1 cubic foot per second (cfs) caused 
the alluvlaliwater table to rise slowly. In contrast, streamflow Increase to 3 cfs in 
late. April, which lasted nearly two weeks, caused the water table to rise within 
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one week, peaking in mid-May more than one foot higher than the level in mid-
April (Ref. 11, p. 74). When minewater discharges were reduced, alluvial water 
levels monitored below the confluence of Arroyo del Puerto and San Mateo 
Creek declined eight feet between March 1978 and March 1982 (Ref. 11, p. 77). 

Investigation of the Impacts to ground water In the vicinity of the Section 35 and 
36 mines Indicate that alluvial ground water in this area was sourced principally 
from the dewatering activities (Ref. 33, p. 23). At certain locations along San 
Mateo Creek, alluvial ground water chemistry more chemically resembled 
minewaters than natural waters. Minewater constituents that adsorb to 
sediments or that formed Insoluble precipitates, such as radlum226, were not 
found In alluvial ground water in signiflcant concentrafions (Ref. 11, p. 94; Ref. 
33, p. 23). Other constituents that either do not interact with stream sediments or 
that form Insoluble precipitates, such as uranium, selenium, or molybdenum, 
were found in ground waters In concentrations approaching those in undiluted 
minewaters (Ref. 11, p. 94). 

As previously noted, streamflows recharge bedrock aquifers at subcrop and 
outcrop areas, or where the saturated alluvium overiies permeable bedrock with 
downward hydraulic gradient (Section 3.2.1). At these localities, dewatering 
effluents also were Introduced Into these bedrock aquifers (Ref. 11, p. 77). 
Although minewater discharge to Arroyo del Puerto and San Mateo Creek are 
significant recharge sources to the Dakota and Morrison formations, local water 
level declines greater than 500 feet resulted from mine dewatering (Ref. 11, p. 
77). ( 

In general, test wells that have been affected by minewaters show concentrations 
of uranium, molybdenum, selenium, and gross alpha particle activity to be 
elevated above natural levels by 10 to 40 fimes (Ref. 11, p. 102). Chemical 
indicators in alluvial ground water to Impacts from mine dewatering are inferred 
to Include molybdenum concentrations greater than 0.03 mg/L, uranium 
concentrations greaterthan 0.03 mg/L upstream and 0.1 mg/L downstream ofthe 
confiuence of San Mateo Creek with Arroyo del Puerto, selenium concentrations 
greater than 0.15 mg/L along San Mateo Creek upstream of the confluence, 
major changes In TDS concentrations and general chemistry with a distance of 
less than 3 miles, and significant declines in molybdenum, uranium, or selenium 
concentrations with increasing depth In the upper portion of the alluvial aquifer 
(Ref. 11, p.l01). The presence of elevated selenium concentrations alone are 
not sufficient to demonstrate minewater effluent Impacts (Ref. 11, p. 107). 

Shallow ground water quality In the San Mateo Creek—Arroyo del Puerto 
drainage was transformed by dewatering effluents. One mile above the 
confluence of these watercourses, alluvial ground water at the Sandoval 
monitoring well cluster is indicative of sodium-sulfate-bicarbonate water 
chemistry, with a TDS concentration of about 650 mg/L. Downstream from the 
confluence, test wells produce ground water that lonically resembled Ambrosia 
Lake mining district minewaters (i.e., calclum-magneslum-sulfate type), with TDS 
over 2,100 mg/L (Ref. 11, p. 102). Mean uranium, molybdenum, and selenium 
concentrations at the Lee wells are below detectable concentrations of 0.005 to 
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0.01 mg/L; at the Sandoval well cluster, uranium and molybdenum 
concentrations are 10 to 20 times detectable limits, which was attributed to the 
effect of effluent infiltration. Below the confluence with the Arroyo del Puerto, 
uranium, molybdenum, and selenium concentrations were approximately 3 times 
higher than at the Sandoval well cluster. Uranium and molybdenum 
concentrations In the Otero wells are as much 7 times greater than projected 
natural levels in this portion of the San Mateo Creek drainage, indicating water 
quality degradation from minewater. Both uranium and molybdenum 
concentrations decrease with depth (Ref. 11, p. 105). Gross alpha particle 
activity also was significantly elevated along San Mateo Creek below the Lee 
wells, which refiects uranium concentrafions almost exclusively (Ref. 11, p. 105). 

Ground water restoration for the HMC Site has been ongoing in 4 aquifers (I.e., 
Alluvial, Upper Chinle, Middle Chinle, and Lower Chinle) since 1977 (Ref. 30, p. 
1.1-1). Monitoring data from 2008 indicates that concentrafions of one or more 
site contaminants of concern exceed site ground water standards (Ref. 13) within 
each of the impacted aquifers (Ref. 30, p. 1.1-3—1.1-7). One monitor well 
completed within the underiying San Andres aquifer upgradient of the HMC Site 
(Ref. 30, p. 8.0-4), which Is not addressed by the HMC restorafion (see Ref. 30, 
p. 1.1-1) has uranium concentrafions exceeding federal (Ref. 3) and state (Ref. 
6) drinking water standards. 

3.3 Soil exposure pathway 
The soil exposure pathway assesses the threat to human health and the 

/ environment by direct contact with hazardous substances and areas of 
~̂ suspected contamination. This pathway addresses any material containing 

hazardous substances that is on or within 2 feet ofthe surface and not capped by 
an Impermeable cover. 

3.3.1 Soil exposure pathway descripfion 
An ongoing EPA risk assessment for the Homestake site will investigate the 
potenfial for contaminated soil source to Impact human health through media 
including plant and animal uptake, as well as by direct contact (Ref. 63). The 
need to furi:her characterize this pathway will be dependent upon waste 
characterisfics at Individual mine and mill sites within the Site. 

3.3.2 Soil Investigafion results 
Pond and stream sediment analytical and soils analyfical data collected from the 
Poison Canyon Mining District are shown in Table 2. These data, in comparison 
to background samples collected within the same area. Indicate elevated 
concentrafions of ^^^uranium, ^^uranium, ^^°thorium, ^^^radium, lead^^°, 
vanadium, lead, and copper in one or more of these samples In comparison to 
concentrafions determined in samples that were collected to characterize 
background (Ref. 46). Selenium Is locally enriched in soils and plants In the 
Poison Canyon area (cited in Ref. 11, p. 100). 

C. 
The Invesfigafion of soil impacts from dewatering acfivifies associated with the 
Secfion 35 and i36.mines indicate that ^^^radium and uranium concentrafions in 
soil, while decreasing with increasing depth, exceed assumed background 
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concentrafions. Exclusive of arsenic, total metals concentrations are below New 
Mexico Environment Department (NMED) Soil Screening Levels, and leachable 
metals concentrations, excluding selenium, and leachable major ions and TDS 
are below New Mexico Water Quality Control Commission (WQCC) standards 
(Ref. 33, p. 7-8). 

3.4 Surface water pathway 
The surface water pathway assesses the threat to human health and the 
environment by determining whether hazardous substances are likely to have 
been released to surface water; and whether any receptors (intakes supplying 
drinking water, fisheries, sensitive environments) are likely to be exposed to a 
hazardous substance as a result of a release. 

3.4.1 Hydrology 
Most streams are ephemeral within the GMD. Peak runoff from heavy late-
summer thunderstorms and lesser flows from snow melt In late winter and eariy 
spring carry high sediment loads (Ref. 11, p. 13). San Mateo Creek has flowed 
confinuously since construction of San Mateo Reservoir near the community of 
San Mateo; however this flow usually Is ephemeral within 1 mile below San 
Mateo (Ref. 11, p. 13). Average stream bed loss along San Mateo Creek is 
approximately 0.72 cubic meters per minute per kilometer (Ref. 11, p. 72). 
Infiltration rate In the Ambrosia Lake mining district was calculated to be 7.54 
cubic meters per minute (Ref. 11, p. 74). 

3.4.2 Surface water use 
Ephemeral perennial streamfiows that were created from mine dewatering were 
important livestock water supplies (Ref. 11, p. 14). Surface water in the GMD, 
both from natural or mining-impacted sources, was used for livestock watering. 
Only artificially-maintained perennial streams were used for irrigafion. No 
domesfic use of surface water has been documented (Ref. 11, p. 111). 

3.4.3 Surface water investigation 
Natural runoff has average suspended sediment concentrations greater than 
30,000 mg/L. Flow within San Mateo Creek typically has suspended sediment 
concentrafions less than 400 mg/L. TDS concentrations In flow within Arroyo del 
Puerto that was Influenced by mine discharge were 1,500 to 2,000 mg/L; 
occasionally natural waters diluted these concentrafions to less than 1,000 mg/L 
(Ref. 11, p. 84). 

In natural runoff, contaminants are generally associated with suspended 
sediment and precipitates (Ref. 11, p. 87). Natural runoff has median 
concentrafions of total molybdenum and selenium of less than 0.01 and 0.03 
mg/L respectively (Ref. 11, p. 87). Median total barium concentrations In natural 
runoff Is 7.7 mg/L (Ref. 11, p. 88). As much of 99% of the gross alpha and gross 
beta particle activities in natural runoff are associated with precipitates and 
suspended sediment. Dissolved gross alpha levels are generally less than 20 
picocuries per liter ("pCi/L"), with dissolved uranium accounfing for more than 80 
percent. Total ^^ r̂adium concentration in natural runoff often exceeds, 15 pCi/L, 
but usually has less than 2 pCi/L of dissolved ^^^radlum. Natural runoff typically 
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has concentrafions of total ^^°lead and ^^°polonlum between 40 and 90 pCi/L 
respectively (Ref. 11, p. 90). 

Surface water monitoring was conducted by EID between 1977 and 1982 from 
stafions established in San Mateo Creek and Arroyo del Puerto to characterize 
the quality of natural surface waters and the impacts of uranium mining to these 
waters—specifically to characterize hydraulic and contaminant migrafion 
relafionships between surface water and shallow ground water. Monitoring 
locafions Included flow from both uranium mine dewatering effluents and natural 
perennial flow (Ref. 11, p. 21). Additionally, single-stage samplers were installed 
within ephemeral watercourses above and below mine waste piles to 
characterize runoff; additionally grab samples collected during runoff events 
above and below waste piles (Ref. 11, p. 32). 

EID investigators concluded that TDS concentrations In perennial stream flows 
throughout the GMD varied between less than 200 to greater than 1,500 mg/L, 
with the lowest TDS values found in the perennial flow of San Mateo Creek (Ref. 
11, p. 43-44). Dissolved trace element and radionuclide concentrafions in both 
perennial and ephemeral flows throughout the GMD are very low, due to the low 
solubility of these materials and the prevailing neutral to sllghfiy alkaline nature of 
the flows (Ref. 11, p. 45). Suspended sediment concentrafion In the San Mateo 
perennial flow had a log mean concentration of 10 mg/L, while ephemeral flow In 
the same streamcourse had a log mean concentrafion of 8,100 mg/L (Ref. 11, p. 
47). Total trace element and radionuclide concentrafions In natural runoff 
generally were dependent upon sample sediment amounts. Molybdenum was 
virtually absent from runoff (Ref. 11, p. 48). In turbid waters, gross alpha particle 
acfivlty among 5 samples ranged from 33 pCI/L to 2,100 pCi/L, with a median 
concentrafion of 1,200 pCI/L. Gross beta particle acfivlty among 4 samples 
ranged from 546 pCI/L to 2,000 pCi/L, with a median concentration of 1,060 pCi/L 
(Ref. 11, p. 48). The majority of ^^^radlum and ^^°lead concentrafions found in 
turbid water samples were bound to sediments (Ref. 11, p. 51). Maximum gross 
alpha particle acfivlty exceeded maximum natural runofif activity by 200 times. 
Maximum levels of natural uranium and ^^^radlum, which are 2 major alpha 
particle emitters, exceed natural maximum runoff levels by over 100 fimes. 
Gross beta particle activity, especially from ^^°lead, also far exceed natural runoff 
levels(Ref. 11,p. 57). 

As noted previously (Secfion 3.1), runoff sampling below uranium mine waste 
piles indicated that sediment concentrations were comparable to natural 
sediment concentrafions. 

,3.5 Air pathway 
The air pathway assesses the threat to human health and the environment by 
determining whether hazardous substances are likely to have been released to 
the air; and whether any receptors (human population and sensitive 
environments) are likely to be exposed to hazardous substances as a result of a 
release. The need to characterize this pathway will be dependent upon waste 
characterisfics at, and population denslfies near, Individual mine and mill sites 
within the Site. 
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4.0 Summary and conclusions 
NMED has Identified 85 formerly-producing uranium minesites and 4 uranium 
millsites (Ref. 12) within the approximately 321 square mile (Ref. 8) San Mateo 
Creek basin (Ref. 8, 9) for Invesfigafion of potenfial sources of background 
ground water contaminant concentrations that exceed federal (Ref. 3, 4, and 5) 
and state (Ref. 6) drinking water standards. Populafion density within the area 
of the Site is between 6 (Ref. 18, p. 2) and 13 people (Ref. 17, p. 1) people per 
square mile. The communlfies of Grants and Milan, which are located just 
outside of the boundaries of the Site, have populafions of 8,806 (Ref. 20) and 
1,891 (Ref. 21) people respectively. Therefore, the total potenfially-lmpacted 
populafion within a 4-mlle radius of the Site boundaries Is Inferred to be between 
10,000 and 30,000 people. 

Within the Site boundary, ground water supplies water systems for the 
community of San Mateo (Ref. 19), and the Tri-State Generating Stafion (Ref. 
49). The community of Haystack also uses ground water (Ref. 47). Immediately 
outside of the Site boundary are water systems for the communlfies of Grants 
(Ref. 54) and Milan (Ref. 55), as well as the Golden Acres Trailer Park (Ref. 56). 
Another water system In the area is registered to the Mount Taylor Millworks 
(Ref. 58). Available ground water usage is summarized in Table 5. 

NMED collected ground water samples from 28 private wells during the week of 
March 30, 2009 (Ref. 58) for analyses of concentrations of total and dissolved 
metals, anions, TDS, nitrate plus nitrite (Ref. 60), and radionuclide acfivlty (Ref. 
61); additional samples were collected from selected wells for isotopic analyses, ( 
the results for which will be discussed in forthcoming document. Analytical 
results were compared to federal (Ref. 3, 4, and 5) and state (Ref. 6) drinking 
water standards, and to NMWQCC ground water standards (Ref. 7). All samples 
had at least one contaminant concentrafion exceeding a respecfive MCL. 
Twenty-four samples from 19 wells. Including relevant duplicate samples, had 
one or more possible exceedances of primary MCLs (see Table 5); these include 
possible exceedances of the nitrate, nitrite, or the nitrate + nitrite standard (Ref. 
3, p. 428) as Indicated by reported concentrafion values of nitrate plus nitrite for 
which individual speciation was not reported (SMC-01, -03, -09, -10, -12, -13, -
17, -20, -21, -22, -23, -24, -25, -26, -33, -34, -35 [this exceedance was not 
observed In duplicate sample SMC-11], -36 [Ref. 60, p. 176], -14, and -28 [Ref. 
60, p. 177]). The reported nitrate + nitrite concentration of 1.02 mg/L in 
equipment blank SMC-15 (Ref. 60, p. 177) also may exceed the nitrite MCL (Ref. 
3, p. 428). Primary MCL exceedances also Include concentrafions of gross alpha 
(SMC-26 [Ref. 61, p. 24], and -36 [Ref. 61, p. 31]), arsenic (SMC-11 [Ref. 60, p. 
35], -12 [Ref. 60, p. 38], -13 [Ref. 60, p. 80], -17 [Ref. 60, p. 68], -22 [Ref. 60, p. 
47], -25 [Ref. 60, p. 5], -33 [Ref. 60, p. 74], -34 [Ref. 60, p. 77], and -35 [Ref. 60, 
p. 53]), barium (SMC-30 [Ref. 60, p. 92]), lead (SMC-12 [Ref. 60, p. 38]), 
selenium (SMC-11 [Ref. 60, p. 35], -12 [Ref. 60, p. 38], -13 [Ref. 60, p. 80], -14 
[Ref. 60, p. 83], -20 [Ref. 60, p. 41], -24 [Ref. 60, p.11], -33 [Ref. 60, p. 74], -34 
[Ref. 60, p.77], and -35 [Ref. 60, p.53]), and uranium (SMC-01 [Ref. 60, p. 176], -
09 [Ref. 60, p. 14], -10 [Ref. 60, p. 17], C-11 [Ref. 60, p. 35], -12 [Ref. 60, p. 38], : 
-13 [Ref. 60, p. 80], -17 [Ref. 60„p. 68], -20 [Ref. 60, p. 41], -22 [Ref. 60, p. 47], - , , ; i . 
26 [Ref. 60, p. 50], -28 [Ref. 60, p. 89], -32 [Ref. 60, p. 98], -33 [Ref., 60, p. 74], -
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34 [Ref. 60, p. 77], -35 [Ref. 60, p. 53], and -36 [Ref. 60, p. 56]) in addifion to the 
( nitrate and nitrite exceedances. All but 4 samples (SMC-15, -23, -28, and -30) 

had exceedances of secondary MCLs (see Table 5). Samples from 16 wells 
(and respecfive duplicate samples) had exceedances of NMWQCC ground water 
standards (Ref. 7, p. 12-13; see Table 6), including selenium (SMC-12 [Ref. 60 
p. 40]; SMC-13 [Ref. 60, p. 82]; SMC-14 [Ref. 60, p. 85]; SMC-20 [Ref. 60, p 
43]; SMC-24 [Ref. 60, p. 13]; SMC-33 [Ref. 60, p. 76]; SMC-34 [Ref: 60, p. 79] 
SMC-35 [Ref. 60, p. 55]), uranium (SMC-01 [Ref. 60, p. 25]; SMC-12 [Ref. 60, p 
40]; SMC-10 [Ref. 60, p. 19]; SMC-13 [Ref. 60, p. 82]; SMC-17 [Ref. 60, p. 70] 
SMC-20 [Ref. 60, p. 43]; SMC-22 [Ref. 60, p. 49]; SMC-26 [Ref. 60, p. 52]; SMC-
28 [Ref. 60, p. 91]; SMC-33 [Ref. 60, p. 76]; SMC-34 [Ref. 60, p. 79]; SMC-35 
[Ref. 60, p. 55]; and SMC-36 [Ref. 60, p. 58]), Iron (SMC-08 [Ref. 60, p. 9]; 
SMC-32 [Ref. 60, p. 99]; manganese (SMC-32 [Ref. 60, p.99]; , sulfate (SMC-08 
[Ref. 60, p. 177]; SMC-10 [Ref. 60, p. 177]; SMC-12 [Ref. 60, p. 177]; SMC-13 
[Ref. 60, p. 178]; SMC-17 [Ref. 60, p. 178]; SMC-24 [Ref. 60, p. 13]; SMC-24 
[Ref. 60, p. 177]; SMC-32 [Ref. 60, p. 178]; SMC-33 [Ref. 60, p. 179]; SMC-34 
[Ref. 60, p. 178]; TDS (SMC-08 [Ref. 60, p. 179]; SMC-12 [Ref. 60, p. 179] 
SMC-13 [Ref. 60, p. 179]; SMC-14 [Ref. 60, p. 179]; SMC-17 [Ref. 60, p. 179] 
SMC-21 [Ref. 60, p. 179]; SMC-32 [Ref. 60, p. 179]; SMC-34 [Ref. 60, p. 179] 
SMC-35 [Ref. 60, p. 179]), pH (SMC-22 [Ref. 60, p. 49]), and possibly nitrate 
subject to the same analytical data limitations as above for nitrate, nitrite, and 
nitrate + nitrite MCLs (SMC-09, -10, -12, -13, and -24 [Ref. 60, p. 176]). 

Analyses of waste rock samples from the Poison Canyon Mining District showed 
r , that contaminant concentrafions are elevated relative to background (Ref. 46). 
^ EID analyzed composite minewaste samples from within the Site to determine 

contaminant leachability (Ref. 11, p, 34-35); these tests indicated that these 
materials had relafively low potenfial for leaching and ground water degradafion 
(Ref. 11, p. 57). Nevertheless, the EID investigation also noted that the 
contaminant concentrations in runoff from mine waste exceeded natural 
concentrafions (Ref. 11, p. 54, 55, 57). 

Water produced from mine dewatering contained elevated contaminant 
concentrafions (Ref. 11, p. 80, 84), and produced perennial flows In San Mateo 
Creek and Arroyo del Puerto (Ref. 11, p. 66, 68, 72, 77). These flows Increased 
recharge to alluvial aquifers in the Ambrosia Lake mining district. Mine discharge 
elevated TDS concentrations in Arroyo del Puerto surface water flows (Ref. 11, 
p. 84). Maximum levels of natural uranium and ^^^radium, as well as gross alpha 
and beta particle activity, exceeded natural runoff levels within the GMD (Ref. 11, 
p. 57). Although the effluents were treated to reduce solids and radium 
concentrafions (Ref. 11, p. 20-21), some contaminant concentrafions were found 
to be higher than was found In natural runoff (Ref. 11, p. 87, 88, 90). EID 
collected effluent samples with elevated concentrations of radlum266, leadaio, and 
^^°polonlum that were attributed to episodes of ineffective minewater treatment 
(Ref. 11, p. 90). Some contaminants were observed to precipitate or bind to 
stream sediments where available, but would move downstream during flow 
events; In relafively sediment-free stream channels, contaminant concentrations 

/ . . were not readily attenuated (Ref. 11, p. 90, 92)., 
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Little data are available to determine ground water quality before the Inception of 
mining (Ref. 11, p. 94, 95). Mine dewatering increased recharge to, and water 
levels In, alluvial aquifers (Ref. 11, p. 21, 26, 66, 74, 77; Ref. 33, p. 23). Mine 
dewatering changed hydrologic condifions throughout the Site (Ref. 11, p. 13; 
Ref. 48, p. 3). Alluvial ground water was found to have some geochemical 
similarities to minewaters (Ref. 11, p. 94, 101, 102, 105, 107); natural attenuation 
was found to moderate some geochemical efl'ects (Ref. 11, p. 94; Ref. 33, p. 23). 

Bedrock ground water levels were greatly reduced from the dewatering activities 
(Ref. 11, p. 13; Ref. 48, p. 3). However, where bedrock aquifers subcrop alluvial 
aquifers or outcrop In streamcourses, the dewatering effluents recharged these 
aquifers (Ref. 11, p. 77). 

Sludges produced In ponds, in which mine effluents were treated, had some 
elevated contaminant concentrafions (Ref. 11, p. 20-21, 80, 82). 

Soil samples from the Poison Canyon Mining District show elevated contaminant 
concentrations (Ref. 46), as do samples taken from soils Impacted by Section 35 
and 36 mine dewatering (Ref. 33, p. 7-8). Soil samples from areas impacted by 
dewatering of the Section 35 and 36 mines Indicate radium226 and uranium 
concentrations In soil exceed assumed background concentrations. Exclusive of 
arsenic, total metals concentrafions are below New Mexico Environment 
Department (NMED) Soil Screening Levels, and leachable metals 
concentrafions, excluding selenium, and leachable major ions and TDS are 
below New Mexico Water Quality Control Commission (WQCC) standards (Ref. 
33, p. 7-8). 

The air pathway was not evaluated for this study, but should be studied during 
recommended further CERCLA Invesfigafion of this Site. 

( : 
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c 5.0 Figures 

C 
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Figure 1: Mines and mill locations 
Ref. 8, 9, 10,12,64,65 

San Mateo Creek Basin Legacy Uranium Sites 
Cibola and McKinley Counties 

New Mexico 

0 1.25 2.5 

Notes: 
Symbology for mines is derived from Ref. 12 according to the following schema: 

• Surface and underground, underground, and surface uranium mine categorlzafion (Ref. 66). 
• Production categorization (Ref. 67). 

See Table 1 for mine Informafion. 
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Figure 2: Bedrock geology of the San Mateo Creek drainage 
References as for Figure 1 plus Ref. 68 
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Figure 3: Surficial landownership within the San Mateo Creek drainage basin 
References as for Figure 1 plus Ref. 28 
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Figure 4: Wells within the San Mateo Creek basin that are registered with the New Mexico Office of the State 
Engineer 

References as for Figure 1 plus Ref. 69 (see notes) 
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Notes to Figure 4: 
Wells data from Ref. 69, and are summarized by use categories (Ref. 70, 71) in this 
figure as follows: 

• OSE wells: Other = includes DEW, EXP, MIN, MON, NOT, OBS, PRO, and PUB 
categories and entries with no category (i.e., blanks) 

• OSE wells: Non consumpfive = includes IND, IRR, SAN, STK categories 
• OSE wells: Single domesfic = Includes DOM category 
• OSE wells: Consumpfive—mulfiple domesfic = includes MUL, MOB, MDW 

categories 

( 
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Figure 5: SI sampling task locations and regulatory exceedances 
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6.0 Tables 

Table 1: Summary of investigations performed under CERCLA within the overall Site boundary 

Site name 

Brown Vandever Mine 

Anaconda Company Bluewater 
Uranium Mill 

Haystack Butte Mining District 

Kerr-McGee Nuclear Corp 

Mt. Taylor Uranium Mine 

Poison Canyon Mining District 

CERCLIS ID 

NND986669117 

NMD007106891 

NMD980878771 

NMD005570015 

NMD000778605 

NMD981600489 

Reference 
no. 

36 

36 

36 

36 

36 

36 

Reference 
page 

1 

3 

5 

7 

9 

11 

Actions 

Discovery 
Preliminary Assessment 
Archive site 
Site inspection 
Discovery 
Archive site 
Preliminary Assessment 

Preliminary Reassessment 

Site Investigation 

Discovery 
Preliminary Assessment 
Archive site 
Site inspection 
Discovery 
Archive site 
Preliminary Assessment 
Preliminary Assessment 
Discovery 
Site inspection 
Archive Site 
Discovery 
Preliminary Assessment 
Archive site 
Site inspection 

Date completed 

03/01/1990 
07/17/1990 
12/10/1992 
12/10/1992 
04/01/1980 
04/01/1980 
04/01/1980 

July 1980 

August 2009 

09/01/1984 
11/01/1984 
12/01/1985 
12/01/1985 
02/01/1980 
02/01/1981 
02/01/1981 
04/01/1981 
05/01/1981 
04/01/1986 
09/26/1994 
12/01/1986 
08/01/1987 
10/01/1989 
10/01/1989 

Reference 
no. 

36 

36 

38 

39 

36 

36 

36 

36 

Reference 
page 

2 

4 

NA 

NA 

6 

8 

10 

12 
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Table 1 continued 

Site name 

UNO San Mateo Mine 

Febco Uranium Mine 

Homestake Mining Company mill 

Ambrosia Lake Disposal Site (a.k.a. 
Phillips mill) 

Poison Canyon mine 

Red Bluff #1 mine 

piedra Trieste mine 

Roundy Manol strip mine 

Mesa Top mine 

Malpais mine 

Hope mine 

Isabella mine 

Haystack Section 31 mine 

Flat Top mine 

CERCLIS ID 

NM1223075515 

NND986669166 

NMD007860935 

NMN000606875 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
no. 

36 

36 

36 

36 

Reference 
page 

13 

15 

17 

19 

Actions 

Discovery 
Preliminary Assessment 
Archive Site 
Site inspection 
Engineering Evaluation/Cost 
Analysis report 
Discovery 
Preliminary Assessment 
NPL listing 
ROD 
Five year review 
Five year review 
Discovery 

Preliminary Assessment 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLiS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Date completed 

06/30/1988 
01/20/1989 
12/07/1995 
12/07/1995 

08/19/2009 

07/16/1991 
06/11/2001 
09/08/1983 
09/27/1989 
09/27/2001 
09/26/2006 

12/19/2007 

March 2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

Reference 
no. 

36 

72 

36 

36 

36 

40 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

Reference 
page 

14 

16 

18 
18 
17 
17 

20 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 1 continued 

Site name 

Beacon Hill Gossett mine 

Spencer mine 

T-20 mine 

Flea mine 

Doris niine 

Faith mine 

Dog mine 

Blue Peak mine 

Davenport mine 

Barbara J #3 mine 

Barbara J #2 mine 

Barbara J #1 mine 

Section 25 SEQ mine 

Section 25 open pits mine 

Roundy shaft mine 

Schmitt decline mine 

Beacon Hill mine 

CERCLIS ID 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 
no. 

Reference 
page 

Actions 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLiS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Pre-CERCLIS screen 

Date completed 

09/10/2009 

09/01/2009 

09/01/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/01/2009 

09/10/2009 

09/10/2009 

09/10/2009 

09/10/2009 

Reference 
no. 
83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

Reference 
page 

^ NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 2: Analytical data from the Poison Canyon Mining District (July 1989 sampling) 
Ref. 46, p. 2 

Location 
238u 234u ^^^Th ^^"Th =̂̂ «Ra 210pi, 

pCi /g 
Vanad ium Lead Copper 

ug/g 
Background 

A 
B 
BJ#3A 

5.53 
4.24 
1.29 

6.80 
4.43 
1.22 

0.50 
0.81 
0.40 

6.86 
4.88 
3.23 

6.30 
4.50 
3.92 

6.60 
2.20 
2.00 

6 
6 
12 

<5 
7 
6 

5 
8 
9 

Stream/Dond sediments 
BJ 
Stream A 
"Stock 
pond" 

4.64 

61.50 

4.92 

65.50 

1.07 

1.75 

5.95 

34.50 

9.30 

38.20 

Waste rock/sol 
BJ#1 
BJ#3B 
BJ#3C 

890.00 
140 
5840 

910 
142 
5730 

1150 
175 
5990 

1060 
72 
5600 

5.50 

33.60 

15 

88 

9 

63 

9 

11 

s 
860 
93 
4320 

830 
66 
260 

74 
5 
310 

9 
<5 
<5 

Notes : 
^^"U = uranium 238 
^̂ "̂ U = uranium 234 
232Th = thorium 232 
2^°Th = thorium 230 
226Ra = radium 226 
2^°Pb= lead 210 
pCI/g = picocuries per gram 
pg/g = micrograms per gram 
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Table 3: Ground water usage from wells within the Site boundary 
Ref. 69 

GROUND WATER USAGE 
Consumptive 

Irrigation, sanitary, industrial, and stock 
wells 
Other well usages 

TOTALS 

Single domesfic wells 
Mulfiple domesfic and community wells 

203 
10 

Including dewatering, explorafion, 
mining, milling, oil, monitoring, no 
recorded use of right, observafion, 
prospecfing, construction, and no 
documented usage category 

213 m^n 
241 

79 
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Available well completion data for SI sampling event 

Sample 
ID 

SMC.00 

SMC.01 

SMC.03 

SMC.04 

SMC.05 

SMC.06 

SMC.07 

SMC-08 
SMC49 

SMC-10 

SMC-11 

SMC-12 

SMC-13 

Alternative woll 
IDs 

Latitude 
(NAD83) 

Longitude 
(NAD83) 

Reference/ 
page 

Water Level 
(ft-BGS) 

Reference/ 
page 

Well 
Depth 

(ft) 

Reference/ 
page 

Screened 
interval 

Reference/ 
page 

Lithology/stratlgraphic 
unit opposite screened 

interval 

Reference/ 
page 

Notes 
Inferred completion 

aquifer 
(Ref. 62, p. 15) 

Field Blank collected at SMC-01 well location 

BWSI-34 

HMC-951 

B28-S-247 

B00686* 

B-01072* 

35.24748 

35.20425 

35.20645 

35.20420 

-107.92398 

-107.89780 

-107.87140 

-107.87292 

39/19 

101 

150 

152 

81 

180 

30/8.0-6 

100/20 

101/21 

101/22 

275 

138 
340 
280 
510 

30/8.0-6, 
101/20 

101/21 
101/1 
102/2 

101/22 

241-275 

120-134 

484-510 

30/8.0-6 

101/21 

101/22 

limestone/dolomite/chalk 
sandstone/gravel/ 
(Xjnglomerate 

sandstone/gravel/ 
conglomerate 

101/20 

101/21 

101/22 

Bedrock? 

Bedrock? 

Bedrock? 

Field Blank collected at SMC-07 well location I 

14.9.18.243" 

HMC-914 

12.9.7.343" 
HMC-920 

12.10.12.433" 
HMC-950 

12.10.12.221" 

HMC-921 

B00415O-13* 

35.44246 

35.26671 
35.23852 

35.27774 

. -107.82333 

-107.83545 
-107.78490 

-107.83082 

103/99 

104/96 
105/91 

104/96 
106/92 

104/96 
106/91 

744 
-28 

-
42 
58 

(11/30/1955) 
33 

58.1 
(11/30/1955) 

58.1 (7/25/56) 
26 

67.7 
(07/26/1956) 

39 

50 

104/99 
104/1 

30/4.1-20 
104/96 
106/91 

30/4.1-20 

104/96 

106/92 
30/4.1-21 

104/96 
106/91 

30/4.1-21 

10123 

1200 

800 
-200 

93 

98 

100 
81 

81 

73 

74 

102/2 

104/99 
105/1 

30/4.1-20 
104/96 - ~ \ 
106/9' . .. 

104/96 
106/92 

30/4.1-21 

104/96 
106/91 

30/4.1-21 

101/23 

Westwater Canyon 

alluvium 
sand and gravel 
(alluvium) 
alluvium 

alluvium 
alluvium 

alluvium 

alluvium 

104/99 

30/4.1-20 
104/96 
106/91 

30/4.1-20 
104/96 
106/92 

30/4.1-21 

104/96 
106/91 

30/4.1-21 

Bedrock 

Alluvial 
Alluvial 

Alluvial 

Alluvial 

Alluvial 

Alluvial 
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Table 4 continued 

Sample 
ID 

SMC-14 

SMC-15 

SMC-16 

SMC-17 
SMC-18 

SMC-20 

SMC-21 

SMC-22 

SMC-23 

SMC-24 

SMC-25 

SMC-26 

Altemative well 
IDs 

121.10.14.212" 

HMC-922 

Latitude 
(NAD83) 

35.27519 

Longitude 
(NADS3) 

-107.85929 

Reference/ 
page 

104/96 

Water Level 
(ft-BGS) 

50.1 (07/1956) 

51 

59 

Reference/ 
page 

104/96 

30/4.1-21 

30/34 

Well 
Depth 

(ft) 

96 

101 

Reference/ 
page 

30/4.1-21 

53/34 
Equipment blank 

B-01115 

Strathmore-111 

B-01485* 

Strathmore-116 

B-1636 
B-0659* 

Strathmore-138 

B-0659* 

B-1636* 
13.9.22.111" 

Strathmore-115 
B-00415-O5* 
B-00415-O6* 
B-00415-07* 

35.34801 

35.35756 
35.34829 

35.34903 

35.36355 

35.32519 

35.34515 

35.34459 

35.34713 

35.34658 

-107.73715 

-107.80773 
-107.80320 

-107.77978 

-107.76920 

-107.82638 

-107.78606 

-107.78514 

-107.78334 

-107.77467 

44/11 

44/5 

44/5 

53/31 

44/5 

104/99 

44/5 

65.5 
82.3 

204 

280 

80 
190 

86 

190 

80 
220 

88 
72 
73 
74 

53/46 
58/15 

101/25 

101/4 

101/1 
101/6 

44/12 

101/6 

101/1 
104/99 

44/12 
101/26 
101/27 
101/28 

>400 
102 
478 

478 

580 

-500 

260 
220 

170 

220 

260 

88 
130 
95 
90 
80 

53/46 
58/15 

58/16./25 

44/5 

101/4 

105/3 

101/1 
101/6 

44/12 

101/6 

101/1 

44/5 
44/12 
101/26 
101/27 
101/28 

Screened 
Interval 

Reference/ 
page 

Lithology/stratlgraphic 
unit opposite screened 

interval 

alluvium 

alluvium 

Reference/ 
page 

104/96 

30/4.1-20 

Notes 
Inferred completion 

aquifer 
(Ref.62, p. 15) 

Alluvial 

post SMC-13 

458-478 

500-560 

220-260 

220-260 

101/25 

101/4 

101/2 

101/2 

sandstone/gravel/conglom 
-erate 

red coarse sandstone, red 
sandstone 

Jmw 
white sand 

sandstone/Dakota 

Jmw 

sandstone/Dakota 

white sand 
Westwater Canyon 

Qal 

Shallow alluvium/basin fill 

101/25 

101/5 

44/5 

101/3 
101/6-7 

44/9 

101/6-7 
101/3 

104/99 

44/9,12 

101/26, 28 

pump set at -200' 
(Ref. 53, p. 46) 

Fonner supply to 
mine camp (Ref. 
53, p. 44) 

Bedrock? 

Alluvial 
Bedrock? 

Bedrock 

Alluvial? 

Bedrock? 

Bedrock 

Bedrock 

Bedrock? 

Alluvial 
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Table 4 continued 

Sample 
ID 

SMC-28 
SMC-30 

SMC-31 

SMC-32 

SMC-33 

SMC-34 

SMC-35 
SMC-36 

SMC-39 

Altemative well 
IDs 

B-00815* 
B-00524' 
13.8.24.341" 
13.8.24.341" 
13.9.16.411" 
13.9.16.413" 
B-00415-O8* 
B-00415-O9* 
B-00415-010* 
B-00415-O11* 

13.9.29.341" 

13.9.28.111" 

Latitude 
(NAD83) 

35.34879 
35.33671 

35.33506 

35.35452 

35.32146 

35.332654 

Longitude 
(NAD83) 

-107.76743 
-107.65423 

-107.63823 

-107.79461 

-107.81759 

-107.80274 

Reference/ 
page 

104/97 
104/97 
104/98 
104/99 

104/99 

104/99 

Water Level 
(ft-BGS) 

520 
260 
260 

139(3/1978) 

30 

32 

58.2 
(08/05/1977) 

Reference/ 
page 

103/4 
101/29 
101/30 

104/97 

101/31,33, 
34 

101/32 

104/99 

Well 
Depth 

(ft) 
590 
300 
520 
250 
500 
250 
250 

. 54 
57 
59 
72 

455 

125 

Reference/ 
page 

103/4 
101/29 
101/30 
104/97 
104/97 
104/98 
104/99 
101/31 
101/32 
101/33 
101/34 

104/99 

104/99 

Screened 
interval 

270-290 
400-480 

Reference/ 
page 

101/29 
101/30 

Lithology/stratlgraphic 
unit opposite screened 

Interval 

white sandstone 
qray coarse sand 
Kmf 
Kmf 
Westwater Canyon 
Westwater Canyon 

shallow alluvium/basin fill 

T c 

alluvium 

Reference/ 
page 

101/29 
101/30 
104/97 
104/97 
104/98 
104/99 

101/31.32 

104/99 
104/99 

Notes 

Pump set at -200' 
(Ref. 53, p. 44) 

Field duplicate associated with SMC-11 
Field duplicate associated with SMC-26 

13.9.22.212" 
35.34677 -107.7758 

104/99 

86.6 

87.5(12/1957) 

58/30 

104/99 

88 

95 

58/30 

104/99 alluvium 
104/99 Low yield; 

Isotope sample only. 

Inferred completion 
aquifer 

(Ref. 62, p. 15) 
Bedrock 
Bedrock? 

Bedrock? 

Alluvial 

Alluvial 

I^^Hjl 
Inferred from depth 

and other references 
cited 

New Mexico Office of the State Engineer well record identified by EPA-provided overplot of iWATERS database (Ref. 69) with well locations detemnined global positioning instmment during sampling (Ref. 106). 
Inferred well identification by wells from Ref. 107 within 200 meters of sampled well. 
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Table 5: Federal and state drinking water standard exceedance concentrations by sample 

MCL 

Gross alpha with U-
nat reference (pCi/L) 

Arsenic (uq/L) 

Barium (yq/L) 
Lead (pg/L) 

nitrate + nitrite (mg/L) 

Selenium (pg/L) 

Uranium (uq/L) 

15 

10 

200 
15 

nitrate+nitrite=10 
nitrate=10, 
nitrite=1 

50 

30 

MCL 
reference 

Ref. 3, p. 
431 

Ref. 3, p. 
428 

Ref. 5 

Ref. 3, p. 
428 

Ref. 3, p. 
431 

Notes 

Analysis 
reference 

61 

60 

SMC-01 

Concentration 

4.70* 

37.6 

page in 
reference 

176 

23 

SMC-03 

Concentration 

4.12* 

page In 
reference 

176 

SMC-04 

Concentration 
page in 

reference 

SMC-05 

Concentration 
page in 

reference 

SMC-07 

Concentration 
page in 

reference 

SMC-08 

Concentration 
page in 

reference 

^ ^ 

Secondary 
Iron (pq/L) 
Manganese (pq/L) 
pH (S.U.) 
Sulfate (mg/L) 
TDS (mq/L) 

300 
50 

6.5-8.5 
250 
500 

Ref.4. p. 
614 

60 
353 
884 

^ ^ " 

177 
14 

^ ^ ^ 

369 
884 

^ ^ m 

177 
179 

^ ^ ^ 

698 

^ ^ 

179 

8.6 

592 

^ ^ " 

34 

179 534 

^ ^ 

179 

3090 
110 

911 
1400 

^^^B 8 
8 

177 
178 
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Table 5 continued 

MCL 

Gross alpha with U-
nat reference (pCi/L) 

Arsenic (pq/L) 

Barium (pq/L) 
Lead (pq/L) 

nitrate + nitrite (mg/L) 

Selenium (pq/L) 

Uranium (pg/L) 

ry 

15 

10 

200 
15 

nitrate+nitrite=10 
nitrate=10 
nitrite=1 

50 

30 

MCL 
reference 

Ref. 3, p. 
431 

Ref. 3, p. 
428 

Ref. 5 

Ref. 3, p. 
428 

Ref. 3, p. 
431 

Notes 

Analysis 
reference 

61 

60 

SMC.09 

Concentration 

22.8 

42.0 

page In 
reference 

176 

14 

SMC-10 

Concenfration 

21.2 

30.5 

page In 
• reference 

176 

17 

SMC-11 

duplicate of SMC-35 

Concentration 

21.2 

352 

231 

page in 
reference 

35 

35 

35 

SMC-12 

Concenttation 

24.3 

32.9 

11.5 
363 

184 

page in 
reference 

38 

38 

176 
38 

38 

SMC-13 

Concentration 

37.7 

18.6 
604 

240 

page in 
reference 

80 

176 
80 

80 

SMC-14 

Concentration 

2.36* 
51.1 

page in 
reference 

177 
83 

SecondarY 
Iron (pq/L) 
Manqanese (pq/L) 
pH (S.U.) 
Sulfate (mq/L) 
TDS (mq/L) 

300 
50 

6.5-8.5 
250 
500 

HBHH 
Ref. 4, p. 
614 60 

1300 

2070 
3400 

14 

177 
178 

2110 
3380 

177 
178 

^ ^ ^ 

1580 
2440 

^ ^ 

177 
179 

909 

955 
1870 

38 

177 
179 

1610 
2710 

^ • ^ 

178 
179 

411 

8.7 
535 

1180 

^^^^H 
83 

85 
178 
179 
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Table 5 continued 

MCL 

Gross alpha with U-
nat reference (pCi/L) 
Arsenic (pg/L) 

Barium (pg/L) 
Lead (pg/L) 

nitrate + nitrite (mg/L) 

Selenium (pg/L) 

Uranium (pg/L) 

y 

15 

10 

200 
15 

nitrate+nitrite=10 
nitrate=10 
nitrite=1 

50 

30 

MCL 
reference 

Ref. 3, p. 
431 

Ref. 3, p. 
428 

Ref. 5 

Ref. 3, p. 
428 

Ref. 3, p. 
431 

Notes 

Analysis 
reference 

61 

60 

SMC-15 

equipment blank 

Concentration 

1.02* 

page in 
reference 

177 

SMC-16 

Concentration 
page in 

reference 

SMC-17 

Concentration 

12.3 

1.45* 

98.4 

page in 
reference 

68 

176 

68 

SMC-18 

Concentration 
page in 

reference 

SMC-20 

Concentration 

1.08* 
74.1 

66.6 

page in 
reference 

176 
41 

41 

SMC-21 

Concentration 

9.38* 

page in 1 
r e f e r e n c ^ 

^ ^ 

176 

Secondary 
Iron (pg/L) 
Manganese (pq/L) 
pH (S.U.) 
Sulfate (mg/L) 
TDS (mg/L) 

300 
50 

6.5-8.5 
250 
500 

Ref. 4, p. 
614 60 

56.7 

323 
864 

65 

178 
179 

• 521 

656 
1100 

68 

178 
179 

75.4 

370 
732 

^ ^ 
71 

178 
179 

53.6 

504 

^ ^ 
41 

179 

130 

546 
3320 

^ ^ ^ ^ H 
44 

177 
179 
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Table 5 continued 

MCL 

Gross alpha with U-
nat reference (pCi/L) 

Arsenic (pg/L) 

Barium (pq/L) 
Lead (pq/L) 

nitrate + nitrite (mg/L) 

Selenium (pg/L) 

Uranium (pg/L) 

15 

10 

200 
15 

nitrate+nitrite=10 
nitrate=10 
nilrit6=1 

50 

30 

MCL 
referenco 

Ref. 3, p. 
431 

Ref. 3, p. 
428 

Ref. 5 

Ref. 3, p. 
428 

Ref. 3, p. 
431 

Notes 

Analysis 
reference 

61 

60 

SMC-22 

Concentration 

21.7 

1.86* 

48.2 

page In 
reference 

47 

176 

47 

SMC-23 

Concentration 

4.43* 

page in 
Reference 

176 

SMC-24 

Concentration 

20.2 
66.8 

page in 
reference 

176 
11 

SMC-25 

Concentration 

11.2 

5.67* 

page in 
reference 

5 

176 

SMC-26 
duplicate of SMC-36 

ConcentraUon 

35.3** 

6.28* 

188 

page in 
reference 

24 

176 

50 

SMC-28 

Concentration 

1.11* 

46.7 

page in 
reference 

^ ^ 

177 

89 

Secondary 

Iron (pq/L) 
Manqanese (pg/L) 
pH(S.U.) 
Sulfate (mq/L) 
TDS (mq/L) 

300 
50 

6.5-8.5 
250 
500 

mmm 
Ref. 4, p. 
614 

60 9.2 

506 

49 

179 
2070 
3310 

^ ^ " 

177 
178 

^ ^ ^ 

504 178 572 179 
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Table 5 continued 

MCL 

Gross alpha with U-
nat reference (pCi/L) 

Arsenic (pq/L) 

Barium (pq/L) 
Lead (pq/L) 

nitrate + nitrite (mg/L) 

Selenium (gq/L) 

Uranium (pq/L) 

15 

10 

200 
15 

nitrate+nitrite=10 
nitrate=10, 
nitrite=1 

50 

30 

MCL 
reference 

Ref. 3, p. 
431 

Ref. 3, p. 
428 

Ref. 5 

Ref. 3, p. 
428 

Ref. 3, p. 
431 

Notes 

Analysis 
reference 

61 

60 

SMC-30 

Concentration 

300 

page in 
reference 

92 

SMC-31 

Concentration 
page In 

reference 

SMC-32 

Concentration 

113 

page in 
reference 

98 

SMC-33 

Concentration 

21.0 

9.62* 
257 

164 

page in 
reference 

74 

176 
74 

74 

SMC-34 

Concentration 

29.3 

6.15* 
427 

119 

page in 
referen^! 

77 

176 
77 

77 

SMC-35 

duplicate of SMC-11 

Concentration 

23.6 

12.7 
350 

224 

page In 
reference 

53 

176 
53 

53 

Secondary 
Iron (pg/L) 
Manqanese (pq/L) 
pH (S.U.) 
Sulfate (mq/L) 
TDS (mq/L) 

300 
50 

6.5-8.5 
250 
500 

Ref. 4, p. 
614 

60 
88.8 

500 

95 

179 

1690 
1100 

1100 
1630 

98 
98 

178 
179 

^ ^ ^ 

899 
1490 

178 
179 

1080 
1780 

^ ^ " 

178 
179 

^ ^ ^ 

396 
2530 

^^mH 

178 
179 

# 
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Table 5 continued 

MCL 

Gross alpha with U-
nat reference (pCi/L) 

Arsenic (pq/L) 

Barium (pq/L) 
Lead (pq/L) 

nitrate + nitrite (mg/L) 

Selenium (pq/L) 

Uranium (pq/L) 

Seconc 
Iron (pq/L) 

Manqanese (pq/L) 

pH (S.U.) 

Sulfate (mq/L) 

TDS (mq/L) 

15 

10 

200 
15 

nitrate+nitrite=10 
nitrate=10, 
nitrite=1 

50 

an , 
300 

50 

6.5-8.5 

250 

500 

MCL 
reference 

Ref.3, p. 
431 

Ref.3, p. 
428 

Ref. 5 

Ref.3 p. 
428 

Ref. 3, p. 
4 3 ^ ^ ^ 

Ref. 4, p. 
614 

Notes 

Analysis 
reference 

61 

60 

60 

SMC-36 

duplicate of SMC-26 

Concentration 

15.4" 

5.96* 

^ ^ ^ ^ 1 9 ^ 

598 

page in 
reference 

31 

176 

^ ^ ^ 5 6 

179 

Number of unique well samples with primary 
Number of unique well samples with seconda 

UCL exceedances 
ry MCL exceedances 

21 
25 

TOTAL number of 
unique wells sampled 
with exceedance of 

specified contaminant 

1 

18 

8 

IT 

17 
25 

Blank cells indicate no exceedance of referenced standards - ' • 
*The analytical method did not distinguish between nitrate and nitrite;,reported concentrations are for nitrate + nitrite. Reported concentrations for nitrate + nitrite between 1 and 10 mg/L may exceed the nitrite 
standard. ' • 
**Alpha activity values are calculated as follows (Ref. 61, p. 32): (gross alpha with U-nat reference) - (0.67*[uranium, mass concentration]) 
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Table 6: NMWQCC ground water standard exceedances by sample 

Al l analy t ica l data ci ted are f rom R e f 107 
N M W Q C C ground wa te r s tandards c i ted are f rom Ref. 7, p. 12-13 . 

" • 

Notes 

NMWQCC standard 

nitrate (pq/L)* 
Selenium (pq/L) 
Uranium (pq/L) 

SMC-01 

Concentration 

10 
50 
30 36.7 

page in 
reference 

SMC-08 

Concentration 

25 

page in 
reference 

SMC-09 

Concentraiion 

22.8* 

40.7 

page in 
reference 

176 

SMC-10 

Concentration 

21.2* 

16 30.9 

page in 
reference 

SMC-11 
duplicate of SMC-35 

Concentration 

176 
367 

19 228 

page in 
reference 

SMC-12 

Concentration 

11.5* 
37 
37 

382 
163 

page in 
reference 

176 
40 
40 

SMC-13 

Concentration 

18.6* 
618 
240 

page in 
reference 

SMC-14 

Concentration 

176 
82 
82 

42.9 

page in 
reference 

^ ^ * 
85 

Notes 

NMWQCC Standard 

nitrate (pq/L)* 
Selenium (pq/L) 
Uranium (pg/L) 

10 
50 
30 

S. Other standards for 
domestic watersupply 
Iron (pq/L) 
Manganese 
(pq/L) 
Sulfate (mq/L) 
TDS (mq/L) 
pH(S.U.) 

1000 

200 
600 

1000 
6 -9 

SMC-17 

Concentration 

^ ^ ^ 9 a 5 

page in 
reference 

SMC-20 

Concentration 

73.6 
70 

|[||[|^^H 
656 

1100 
178 
179 

^ ^ ^ ^ 6 ^ 

page in 
reference 

SMC-21 

Concentration 

43 
43 

page in 
reference 

SMC-22 

Concentration 

^ ^ ^ ^ 

3320 179 

^ ^ ^ ^ 4 ^ 

page in 
reference 

SMC-24 

Concentration 

20.2 
66.2 

^ ^ 4 9 

9.2 49 

page In 
reference 

SMC-26 
duplicate of SMC-36 

Concentration 

176 
13 

^ ^ ^ ^ 

2070 177 

^ ^ ^ ^ 1 8 8 

page in 
reference 

SMC-28 

Concentration 

^ ^ 5 2 ^ ^ ^ ^ 4 M 

page in 
reference 

^^™ 
^ ^ 9 1 

"The analytical method did not distinguish between nitrate and nitrite; reported concentrations are for nitrate + nitrite. Concentrations for nitrate + nitrite greater than 10 mg/L indicated in this table may exceed the 
nitrate standard. 
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Table 6 continued 
Notes 

NMWQCC standard 

A. Human health 

nitrate (pq/L)* 

Selenium (pq/L) 

Uranium (pg/L) 

10 

50 

^ 3 0 

e. other standards for 
domestic water supply 

Iron (pq/L) 
Manganese 
(pq/L) 
Sulfate (mq/L) 

TDS (mq/L) 

pH (S.U.) 

1000 

200 

600 

1000 

6 -9 

SMC-32 

Concentration 
page in 

reference 

1650 

1150 

1100 

1630 

99 

99 

178 

179 

SMC-33 

Concentration 

268 

^ ^ ^ ^ 1 6 6 

page In 
reference 

76 

^ ^ 7 6 

899 

1490 

178 

179 

SMC-34 

Concentration 

434 

^ ^ ^ ^ ^ 7 

page in 
reference 

79 

^ ^ 7 9 

1080 

1780 

178 

179 

SMC-35 

duplicate of SMC-11 

Concentration 

12.7* 

375 

^ ^ ^ 2 3 1 

page in 
reference 

176 

55 

^ ^ 5 5 

^^^H 
2530 179 

SMC-36 

duplicate of SMC-26 

Concentration 

^ ^ ^ 1 8 7 

page in 
reference 

^ ^ 5 8 

Number of unique well samples with NMWQCC human health standard exceedances 17 
Number of unique well samples with NMWQCC other standards for domestic water supply exceedances 
Total number of unique well samples with NMWQCC standard exceedances 

14 
18 
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M E M O R A N D U M (transmitted via email) 

TO: LaDonna Turner, EPA Region 6 Site Assessment Manager 
FROM: David L Mayerson 
DATE: January 11,2010 

RE: Request for evaluation of CLP laboratory quality control for San Mateo Creek basin SI water 
samples 

NMED personnel have been examining analytical data in detail received from Houston Laboratories from 
NMED's SI sampling conducted in 2009. From this examination, several issues have come to light for 
which NMED requests explanation or response from EPA 

For this analytical work, EPA assigned project number 09SF165 and work order numbers 0903074, 
0904002, 0904006, and 0904011 forthe requested metals and "wet" chemistry analyses. 

1. NMED's CLP services request for this task included analyses for dissolved and total molybdenum 
(Mo); however these analyses were not included in results received by NMED. 
Mo results were reported in an amended report on 4/8/2010 which was sent to Ladonna Turner, 
David Mayerson, and Dana Bahar 

2. Charge balance errors (CBE), also known as cation-anion balances, that NMED calculated for a 
few of the analyses are higher than might be expected. NMED currently does not have an 
acceptance criterion for this measure, and was unable to identify an acceptance criterion for 
analyses performed under the EPA CLP. Moreover NMED staff has limited knowledge in the 
reasons why such a measure may vary for a specific sample. NMED requests that EPA examine 
NMED's CBE calculations and associated data in the attached table to help us understand if there 
should be any concerns about these data quality and accuracy. This is not a task that the 
Regional Lab has any expertise in. 

3. The majority of analytical results for metals indicate close agreement between total and dissolved 
concentrations. However, several of the analyses report a concentration of a dissolved analyte 
that is higher than the concentration of the same total analyte; a few examples of this are SMC-01 
(calcium), SMC-03 (barium and calcium), SMC-07 (barium and sodium), SMC-10 (uranium), 
SMC-13 (magnesium), SMC-14 (arsenic and selenium), SMC-16 (barium), and SMC-17 
(selenium). While the difference between the values reported for dissolved and total 
concentrations generally is not large, such discrepancies are not acknowledged nor addressed in 
the report narrative. The laboratory does not compare total to dissolved results. The laboratory 
analyzes the samples and reports the results. We do an internal QA review of our data prior to it 
being reported to the customer - we do not do a full data validation. 

4. Related to the issue above, sample uranium concentrations in sample SMC-32 are reported to be 
"U" (dissolved)/113 ppb (total); as stated above, correspondence between reported 
concentrations for total and dissolved species in all other samples is generally much closer, 
especially for uranium. NMED requests that uranium analytical data for this sample be 
reexamined for reporting accuracy. The laboratory went back to the raw data for this sample and 
verified that the reported result was correct. 

Copies: 
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Sample 
Number 

SMC-03 

SMC-04 

SMC-05 

SMC-07 

SMC-08 

SMC-09 

SMC-10 

SMC-11 

SMC-12 

SMC-13 

SMC-14 

SMC-16 

SMC-17 

SMC-18 

SMC-20 

SMC-21 

SMC-22 

SMC-23 

SMC-24 

SMC-25 

SMC-26 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

SMC-33 

SMC-34 

K 
(mg/L) 

4.1 

2.4 

0.5 

5.3 

2.3 

9.4 

7.0 

10.1 

0.5 

8.4 

1.1 

2.7 

3.8 

8.1 

5.9 

4.8 

0.5 

0.5 

6.4 

1.0 

2.3 

3.3 

3.6 

1.6 

7.9 

3.6 

7.8 

Mg 
(mg/L) 

40.1 

3.24 

0.58 

7.94 

23.4 

148 

149 

88.5 

10.3 

73.7 

0.84 

17.2 

5.53 

14.8 

15.8 

183 

0.08 

1.44 

138 

8.26 

8.35 

6.47 

7.26 

7.82 

72.3 

24.8 

39.3 

Na 
(mg/L) 

54.3 

208 

199 

168 

341 

251 

261 

269 

628 

355 

434 

266 

301 

136 

67.9 

257 

191 

143 

254 

102 

156 

70.1 

24.3 

151 

118 

262 

317 

Ca 
(mg/L) 

172 

11.2 

2.83 

21.7 

106 

541 

567 

479 

59 

389 

4.94 

47 

87.7 

89.9 

92.3 

536 

1.09 

7.07 

509 

64.9 

48.7 

52.4 

51.5 

36.2 

316 

225 

247 

Cation 
total 

meq/L 

14.35 

9.94 

8.86 

9.18 

22.11 

50.33 

52.09 

43.14 

31.12 

41.13 

19.22 

15.40 

18.02 

11.83 

9.01 

53.11 

8.38 

6.70 

47.97 

8.38 

9.96 

6.28 

4.32 

9.06 

27.05 

24.76 

29.55 

Cation 
Sum 

270.5 

224.9 

202.9 

202.9 

472.7 

949.4 

984.0 

846.6 

697.8 

826.1 

440.9 

332.9 

398.1 

248.8 

181.9 

980.8 

192.7 

152.0 

907.4 

176.2 

215.3 

132.2 

86.7 

196.7 

514.2 

515.4 

611.1 

F 
(mg/L) 

0.39 

1.18 

1.28 

0.76 

0.125 

0.36 

0.56 

0.31 

0.91 

0.5 

1.08 

1.68 

1.25 

0.29 

0.125 

0.46 

1.27 

0.43 

0.63 

1.43 

1.04 

0.69 

0.41 

0.98 

0.125 

0.73 

0.52 

N03+N02 
(mg/L) 

4.12 

0.82 

0.86 

0.02 

0.05 

22.80 

21.20 

0.02 

11.50 

18.60 

2.36 

0.02 

1.45 

0.02 

1.08 

9.38 

1.86 

4.43 

20.20 

5.67 

6.28 

1.11 

0.11 

0.02 

0.02 

9.62 

6.15 

Cl 
(mg/L) 

32 

33 

27 

2.5 

78 

48 

47 

55 

125 

59 

58 

25 

11 

10 

15 

42 

27 

33 

50 

26 

13 

2.5 

2.5 

7 

33 

46 

53 

HC03 
(mg/L) 

272 

284 

308 

243 

10 

168 

170 

188 

210 

180 

246 

359 

139 

167 

260 

153 

206 

192 

172 

181 

280 

136 

184 

286 

184 

153 

163 

S04 
(mg/L) 

369 

200 

105 

168 

911 

2070 

2110 

1580 

955 

1610 

535 

323 

656 

370 

96 

546 

100 

49 

2070 

144 

135 

144 

12 

120 

1100 

899 

1080 

Anion 
total 

meq/L 

13.13 

9.83 

8.08 

7.59 

21.34 

47.59 

48.41 

37.55 

27.08 

38.46 

16.90 

13.40 

16.34 

10.74 

6.71 

15.24 

6.32 

5.19 

47.69 

6.86 

7.92 

5.35 

3.36 

7.44 

26.86 

22.72 

26.78 

Charge 
Balance 
Error % 

4.44 

0.56 

4.61 

9.47 

1.77 

2.80 

3.65 

6.94 

6.94 

3.36 

6.43 

6.94 

4.91 

4.83 

14.65 

55.41 

14.05 

12.71 

0.29 

9.94 

11.40 

7.98 

12.46 

9.85 

0.36 

4.30 

4.92 

Anion 
Sum 

677.5 

519.0 

442.1 

414.3 

999.2 

2309.2 

2348.8 

1823.3 

1302.4 

1868.1 

842.4 

708.7 

808.7 

547.3 

372.2 

750.8 

336.1 

278.9 

2312.8 

358.1 

435.3 

284.3 

199.0 

414.0 

1317.1 

1108.4 

1302.7 

Red values exceed 10% I 
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Deputy Secretary 

M E M O R A N D U M (transmitted via email) 

TO: LaDonna Turner, EPA Region 6 Site Assessment Manager 
FROM: David L. Mayerson 
DATE: January 11,2010 

RE: Request for evaluation of CLP laboratory quality control for San Mateo Creek basin SI water 
samples 

NMED personnel have been examining analytical data in detail received from Houston Laboratories from 
NMED's SI sampling conducted in 2009. From this examination, several issues have come to light for 
which NMED requests explanation or response from EPA 

For this analytical work, EPA assigned project number 09SF165 and work order numbers 0903074, 
0904002, 0904006, and 0904011 for the requested metals and "wet" chemistry analyses. 

1. NMED's CLP services request for this task included analyses for dissolved and total molybdenum 
(Mo); however these analyses were not included in results received by NMED. 

2. Charge balance errors (CBE), also known as cation-anion balances, that NMED calculated for a 
few of the analyses are higher than might be expected. NMED currently does not have an 
acceptance criterion for this measure, and was unable to identify an acceptance criterion for 
analyses perfonned under the EPA CLP. Moreover NMED staff has limited knowledge in the 
reasons why such a measure may vary for a specific sample. NMED requests that EPA examine 
NMED's CBE calculations and associated data in the attached table to help us understand if there 
should be any concerns about these data quality and accuracy. 

3. The majority of analytical results for metals indicate close agreement between total and dissolved 
concentrations. However, several of the analyses report a concentration of a dissolved analyte 
that is higher than the concentration of the same total analyte; a few examples of this are SMC-01 
(calcium), SMC-03 (barium and calcium), SMC-07 (barium and sodium), SMC-10 (uranium), 
SMC-13 (magnesium), SMC-14 (arsenic and selenium), SMC-16 (barium), and SMC-17 
(selenium). While the difference between the values reported for dissolved and total 
concentrations generally is not large, such discrepancies are not acknowledged nor addressed in 
the report narrative. 

4. Related to the issue above, sample uranium concentrations in sample SMC-32 are reported to be 
"U" (dissolved)/113 ppb (total); as stated above, correspondence between reported 
concentrations for total and dissolved species in all other samples is generally much closer, 
especially for uranium. NMED requests that uranium analytical data for this sample be 
reexamined for reporting accuracy. 

Copies: 
Dana Bahar, NMED 
Earle Dixon, NMED 
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Sample 
Number 

SMC-03 

SMC-04 

SMC-05 

SMC-07 

SMC-08 

SMC-09 

SMC-10 

SMC-11 

SMC-12 

SMC-13 

SMC-14 

SMC-16 

SMC-17 

SMC-18 

SMC-20 

SMC-21 

SMC-22 

SMC-23 

SMC-24 

SMC-25 

SMC-26 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

SMC-33 

SMC-34 

K 
(mg/L) 

4.1 

2.4 

0.5 

5.3 

2.3 

9.4 

7.0 

10.1 

0.5 

8.4 

1.1 

2.7 

3.8 

8.1 

5.9 

4.8 

0.5 

0.5 

6.4 

1.0 

2.3 

3.3 

3.6 

1.6 

7.9 

3.6 

7.8 

Mg 
(mg/L) 

40.1 

3.24 

0.58 

7.94 

23.4 

148 

149 

88.5 

10.3 

73.7 

0.84 

17.2 

5.53 

14.8 

15.8 

183 

0.08 

1.44 

138 

8.26 

8.35 

6.47 

7.26 

7.82 

72.3 

24.8 

39.3 

Na 
(mg/L) 

54.3 

208 

199 

168 

341 

251 

261 

269 

628 

355 

434 

266 

301 

136 

67.9 

257 

191 

143 

254 

102 

156 

70.1 

24.3 

151 

118 

262 

317 

Ca 
(mg/L) 

172 

11.2 

2.83 

21.7 

106 

541 

567 

479 

59 

389 

4.94 

47 

87.7 

89.9 

92.3 

536 

1.09 

7.07 

509 

64.9 

48.7 

52.4 

51.5 

36.2 

316 

225 

247 

Cation 
totai 

meq/L 

14.35 

9.94 

8.86 

9.18 

22.11 

50.33 

52.09 

43.14 

31.12 

41.13 

19.22 

15.40 

18.02 

11.83 

9.01 

53.11 

8.38 

6.70 

47.97 

8.38 

9.96 

6.28 

4.32 

9.06 

27.05 

24.76 

29.55 

Cation 
Sum 

270.5 

224.9 

202.9 

202.9 

472.7 

949.4 

984.0 

846.6 

697.8 

826.1 

440.9 

332.9 

398.1 

248.8 

181.9 

980.8 

192.7 

152.0 

907.4 

176.2 

215.3 

132.2 

86.7 

196.7 

514.2 

515.4 

611.1 

F 
(mg/L) 

0.39 

1.18 

1.28 

0.76 

0.125 

0.36 

0.56 

0.31 

0.91 

0.5 

1.08 

1.68 

1.25 

0.29 

0.125 

0.46 

1.27 

0.43 

0.63 

1.43 

1.04 

0.69 

0.41 

0.98 

0.125 

0.73 

0.52 

N03+N02 
(mg/L) 

4.12 

0.82 

0.86 

0.02 

0.05 

22.80 

21.20 

0.02 

11.50 

18.60 

2.36 

0.02 

1.45 

0.02 

1.08 

9.38 

1.86 

4.43 

20.20 

5.67 

6.28 

1.11 

0.11 

0.02 

0.02 

9.62 

6.15 

Cl 
(mg/L) 

32 

33 

27 

2.5 

78 

48 

47 

55 

125 

59 

58 

25 

11 

10 

15 

42 

27 

33 

50 

26 

13 

2.5 

2.5 

7 

33 

46 

53 

HC03 
(mg/L) 

272 

284 

308 

243 

10 

168 

170 

188 

210 

180 

246 

359 

139 

167 

260 

153 

206 

192 

172 

181 

280 

136 

184 

286 

184 

153 

163 

S 0 4 
(mg/L) 

369 

200 

105 

168 

911 

2070 

2110 

1580 

955 

1610 

535 

323 

656 

370 

96 , 

546 

100 

49 

2070 

144 

135 

144 

12 

120 

1100 

899 

1080 

Anion 
total 

meq/L 

13.13 

9.83 

8.08 

7.59 

21.34 

47.59 

48.41 

37.55 

27.08 

38.46 

16.90 

13.40 

16.34 

10.74 

6.71 

15.24 

6.32 

5.19 

47.69 

6.86 

7.92 

5.35 

3.36 

7.44 

26.86 

22.72 

26.78 

Charge 
Balance 
Error % 

4.44 

0.56 

4.61 

9.47 

1.77 

2.80 

3.65 

6.94 

6.94 

3.36 

6.43 

6.94 

4.91 

4.83 

14.65 

55.41 

14.05 

12.71 

0.29 

9.94 

11.40 

7.98 

12.46 

9.85 

0.36 

4.30 

4.92 

Anion 
Sum 

677.5 

519.0 

442.1 

414.3 

999.2 

2309.2 

2348.8 

1823.3 

1302.4 

1868.1 

842.4 

708.7 

808.7 

547.3 

372.2 

750.8 

336.1 

278.9 

2312.8 

358.1 

435.3 

284.3 

199.0 

414.0 

1317.1 

1108.4 

1302.7 

TDS 
mg/l 
sum 

948.0 

743.9 

645.1 

617.2 

1471.9 

3258.5 

3332.7 

2669.9 

2000.2 

2694.2 

1283.4 

1041.6 

1206.8 

796.1 

554.1 

1731.6 

528.8 

430.9 

3220.2 

534.3 

650.6 

.416.5 

285.7 

610.7 

1831.3 

1623.7 

1913.8 

TDS 
(mg/L) 
(evap) 

884 

698 

592 

534 

1400 

3400 

3380 

2440 

1870 

2710 

1180 

864 

1100 

732 

504 

3320 

506 

440 

3310 

504 

572 

378 

254 

500 

1630 

, 1490 

1780 

TDS% 
dif sum 
vs. evap 

3.5 

3.2 

4.3 

7.2 

2.5 

-2.1 

-0.7 

4.5 

3.4 

-0.3 

4.2 

9.3 

4.6 

4.2 

4.7 

-31.4 

2.2 

-1.0 

-1.4 

2.9 

6.4 

4.8 

5.9 

10.0 

5.8 

4.3 

3.6 

TDS 
calcula­

ted 

1111.2 

914.3 

829.9 

763.0 

1477.9 

3359.3 

3434.7 

2782.7 

2126.2 

2802.2 

1431.0 

1257.0 

1290.2 

896.3 

710.1 

1823.4 

652.4 

546.1 

3323.4 

642.9 

818.6 

498.1 

396.1 

782.3 

1941.7 

1715.5 

2011.6 

TDS 
mg/l dif 
evap vs. 

calc 

227.2 

216.3 

237.9 

229.0 

77.9 

40.7 

54.7 

342.7 

256.2 

92.2 

251.0 

393.0 

190.2 

164.3 

206.1 

1496.6 

146.4 

106.1 

13.4 

138.9 

246.6 

120.1 

142.1 

282.3 

311.7 

225.5 

231.6 

Ratio 
TDS 

evap VS 
calc 

0.8 

1.0 

1.1 

1.2 

0.6 

0.3 

0.3 

0.3 

0.4 

0.3 

0.6 

0.7 

0.7 

1.0 

1.2 

0.5 

1.4 

1.6 

0.3 

1.4 

1.1 

1.8 

2.2 

1.1 

0.5 

0.5 

0.4 

Red values exceed 10% 
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l ^ ^ i Fw: Data Questions for Christy 
^isyd LaDonna Turner to: Lisa Price 09/02/2010 01:50 PM 

History: This message has been replied to. 

Fonwarded by LaDonna Turner/R6/USEPA/US on 09/02/2010 01:49 PM 

From: Christy Warren/R6/USEPA/US 
To: LaDonna Turner/R6/USEP/VUS@EPA 
Date: 04/21/2010 11:33 AM 
Subject: Re: Fw: Data Questions for Christy 

Ladonna, 

In response to questions in the attached memo. 

1. Data was provided by email. 
2. We do not have knowledge of calculating CBE or of appropriate acceptance criteria 
for this calculation. 
3. I spoke with Dave Stockton (Inorganic Team Leader) and he looked at the 
differences noted in the memo and indicated that the differences were not that great. 
This is not something that the laboratory "routinely" evaluates and comments on in a 
case narrative. This is more of a data validation issue - we can't validate our own data. 
4. Dave Stockton went back and looked at the raw data for SMC-32 to verify the results 
reported - the results stand as reported. 

Christy Warren 
U.S. EPA Region 6 Laboratory 
Sample Control Center 
10625 Fallstone Road 
Houston, Texas 77099 
warren.christy@epa.gov 
Office: 281-983-2137 
Mobile: 281-415-6815 
Fax: 281-983-2248 

Fw: Data Questions for Christy 

Fw: Data Questions for Christy 

LaDonna Tumer to: Christy Warren 04/21/2010 10:36 AM 

Hi Christy. 

I guess we still need to have a call with David. What's your schedule like? I am out of the office tomorrow 
and Friday, then I am out again next Tues. and Wed. Let me know what works. 

Thanks. LaDonna 

mailto:warren.christy@epa.gov


Confidentiality Notice: This e-mail, including all attachments is for the sole use ofthe intended 
recipient(s) and may contain confidential and privileged iriformation. Any unauthorized review, 
use, disclosure or distribution is prohibited unless specifically provided under the New Mexico 
Inspection of Public Records Act. Ifyou are not the intended recipient, please contact the sender 
and destroy all copies of this message. ~ This email has been scanned by the Sybari - Antigen 
Email System. 
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EMVIROKMENTAL PROTECTION AGENCY 

40 CFR Part 300 

[FRL-3730-8] 

RIN 2050 AB73 

Hazard Ranking System 

AGENCY: Environmental Protection Agency. 

ACTION: Final rule. 
SUMMARY: The Environmental Protection Agency (EPA) is adopting revisions 
to the Hazard Rcuiking System (HRS) , the principal mechanism for placing 
sites on the National Priorities List (NPL). The revisions change the way 
EPA evaluates potential threats to human health and the environment from 
hazardous waste sites and make the HRS more accurate in assessing 
relative potential risk. These revisions cottiply with other statutory 
requirements in the Superfund Amendments and Reauthorization Act of 1986 
(SARA) . 

DATES: Effective date March 14, 1991. As discussed in Section III H of 
this preamble, comments are invited on the addition of specific 
benchmarks in the air and soil exposure pathways until January 14, 1991. 

ADDRESSES: Documents related to this rulemaking are available at and 
comments on the specific benchmarks in the air and soil exposiire pathways 
may be mailed to the CERCLA Docket Office, OS-245, U.S. Environmental 
Protection Agency, Waterside Mall, 401 M Street, SW, Washington, DC 
20460, phone 202-382-3046. Please send four copies of comments. The 
docket is availeOble for viewing by appointment only from 9:00 am to 4:00 
pm, Monday through Friday, excluding Federal holidays. The docket number 
is 105NCP-HRS. 

FOR FURTHER INFORMATION CONTACT: Steve Caldwell or Agnes Ortiz, Hazardous 
Site Evaluation Division, Office of Emergency and Remedial Response, 
OS-23 0, U.S. Environmental Protection Agency, 401 M Street, SW, 
Washington, DC 20460, or the Superfund Hotline at 800-424-9346 (in the 
Washington, DC area, 202-382-3000). 

SUPPLEMENTARY INFORMATION: 

Table of Contents 
I. Backgrotmd 
II. Overview of the Final Rule 
III. Discussion of Comments 

A. Simplification 

B. HRS Structvure Issues 

C. Hazardous Waste Quantity 

D. Toxicity 
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Superfund Chemical Data Matrix (SCDM) [ National Priorities List (NPL) | US EPA Page 1 of 3 

http ://ww;w. epa.gov/superfund/sites/npl/hrsres/tools/scdm. htm 
Last updated on Wednesday, November 28th, 2007. 

National Priorities List (NPL) 

You are here: EPA Home Superfund Sites National Priorities List CNPL̂  HRS Toolbox 
Superfund Chemical Data Matrix (SCDM) 

Superfund ChemBcai Data Matr ix (SCDM) 

The Superfund Chemical Data Matrix (SCDM) is a source for factor values and benchmark 
values applied when evaluating potential National Priorities List (NPL) sites using the Hazard 
Ranking System (HRS). Factor values are part of the HRS mathematical equation for 
determining the relative threat posed by a hazardous waste site and reflect hazardous 
substance characteristics, such as toxicity and persistence in the environment, substance 
mobility, and potential for bioaccumulation. Benchmarks are environment- or health-based 
substance concentration limits developed by or used in other EPA regulatory programs. SCDM 
contains HRS factor values and benchmark values for hazardous substances that are 
frequently found at sites evaluated using the HRS, as well as the physical, chemical, and 
radiological data used to calculate those values. The accompanying SCDM Methodology 
report describes how data are selected or calculated for Inclusion in SCDM and how SCDM 
data, HRS factor values, and benchmarks are presented in formatted printouts. 

On January 28, 2004, EPA released an updated SCDM with many revisions to the HRS factor 
values and benchmarks. These revisions were necessary both because of updates in the 
SCDM procedures used to assign HRS factor values and benchmarks and because of revisions 
to pertinent standards and criteria for individual hazardous substances and their associated 
characteristics. 

You will need Adobe Acrobat Reader to view some of the files on this page. j 
See EPA's PDF page to learn more about PDF, and for a linl< to the free Acrobat ] 

Reader. 

Supe r f und Chemica l Data Ma t r i x Repor t 

• SCDM Methodology Report PDF 
• Part 1 - Table of Contents and Introduction (PDF) (5 pp, 283.3K) 
• Part 2 - Data Selection Methodology (PDF) r22 pp. i.9MB^ 
• Part 3 - Calculations in SCDM (PDF) (28 pp. 1.19MB^ 

• Appendix A - Chemical Data, Factor Values, and Benchmarks for Chemical Substances 
PDF 

• Part 1 - Acenaphthene to Cesium (PDF) (70 pp, i.ezMB) 
• Part 2 - Cesium 137(-l-D) (radionuclide) to Dichloropropane, 1,2 (PDF) (70 pp, 

1.66MB) 
• Part 3 - Dichloropropene, 1,3- to Hexachlorodibenzofuran 1,2,3,7,8,9 (PDF) (70 

pp, 1.65MB) 
• Part 4 - Hexachlorodibenzofuran 2,3,4,6,7,8- to Plutonium 236 (radionuclide) 

(PDF) (70 pp, 1.57MB) 
• Part 5 - Plutonium 238 (radionuclide) to Thorium 231 (radionuclide) (PDF) (70 

pp, 1.60MB) 
• Part 6 - Thorium 232 (radionuclide) to Zinc 65 (radionuclide) and Footnotes 

(PDF) (61 pp, 1.43MB) 
• Appendix BI - Hazardous Substance Factor Values (PDF) (15 pp, 155.8K) 

httn"//«nxAX7 f n n onv/c^^nprf l l r>r l /c i tpc/nr>l /hrcrpc/ f^>f^ lc/onr im Vitm m /n / l /OnOC 

http://epa.gov/superfund/sites/npl/hrsres/tools/scdm


Superfund Chemical Data Matrix (SCDM) j National Priorities List (NPL) | US EPA Page 2 of 3 

• Appendix BII - Hazardous Substance Benchmarks (PDF) (32 pp, 413.SK) 
• Appendix C - Hazardous Substance Synonyms Report (PDF) (3 pp, 72,8K) 
• SCDM Inter im Revised Values for Ammonia; Atrazine; Dibutylt in; Furfural; 

Nitrobenzene; Nitrosodimethylamine, N-; Perchlorate; Tributyl t in; Tributylt in Oxide; 
and Trichloroethylene (TCE) 

• Ammonia Appendix A (PDF) (7 pp, 190.69K) 
• Ammonia Appendices BI & BII (PDF) (6 pp, 135.42K) 
• Atrazine Appendix A (PDF) (5 pp, 143.3K) 
• Atrazine Appendices BI & BII (PDF) (7 pp, 125.6K) 
• Dibutyltin Appendix A (PDF) (7 pp, 190K) 
• Dibutyltin Appendices BI & BII (PDF) (6 pp, 125,52K) 
• Furfural Appendix A (PDF) (5 DP, 201.2K) 
• Furfural Appendices BI & BII (PDF) ( l pg, 54.8K) 
• Nitrobenzene Appendix A (PDF) (5 pp, 205.2K) 
" Nitrobenzene Appendices BI & BII (PDF) ( l pg, 50.7K) 
• Nitrosodimethylamine, N- Appendix A (PDF) (5 pp, 207.IK) 
• Nitrosodimethylamine, N- Appendices BI & BII (PDF) (6 pp, 137.7K) 
• Perchlorate Appendix A (PDF) (5 pp, 66.8K) 
• Perchlorate Appendices BI & BI I (PDF) (7 pp, 59K) 
• Tributyltin Appendix A (PDF) (7 pp, 180.49K) 
• Tributyltin Appendices BI & BII (PDF) (6 pp, 127.49K) 
• Tributyltin Oxide Appendix A (PDF) (7 pp, 197.17K) 
• Tributyltin Oxide Appendices BI & BII (PDF) (6 pp, 129.29K) 
• Trichloroethylene (TCE) Appendix A (PDF) (7 pp, 182.75K) 
• Trichloroethylene (TCE) Appendices BI & BII (PDF) ( i pg, 36.62K) 

Please note that the January 2004 SCDM was developed by compiling a list of CERCLA 
hazardous substances used in the scoring of NPL sites since 1990. The previous SCDM 
versions were developed using all substances ever scored at a site using the original HRS. 
The January 2004 SCDM does npt include any substance that has not been used in the 
scoring of a site since 1990, even if previously listed in SCDM. 

There are 17 new entries (PDF) ( i pg, 41,3K) (with new CAS Numbers) in the January 2004 
version of SCDM that were not in the 1996 version. There are 235 fewer entries (PDF) (5 pp, 
57,6K). Some of these changes resulted from new naming conventions and more specific 
identification of isomers and congeners. Also, some substances were removed because they 
were pollutants and contaminants and not CERCLA hazardous substances. 

NOTE: Please do not assume that any substance not listed in the January 2004 SCDM cannot 
be used for HRS scoring. The number of entries was reduced to save resources in developing, 
updating, and tracking changes in chemical properties. I f values are needed for a substance 
that was not listed in the January 2004 SCDM and are thought to be critical to the listing 
decision, please request the value by calling the SCDM Helpline. As a preliminary value (for 
screening purposes only), the former 1996 value associated with the substance can be used, 
and EPA will verify the new value if necessary. For all technical questions concerning SCDM, 
please contact the SCDM Helpline. 

For f u r t h e r techn ica l SCDM i n f o r m a t i o n , con tac t : 
SCDM Helpline 
Available weekdays, 9:00 - 5:00 EST 
Phone: (703) 461-2019 
Email: SCDM@csc.com 

For o the r SCDM i n f o r m a t i o n , con tac t : 
Ms. Yolanda Singer 
US Environmental Protection Agency 

httD://www.eDa.20v/suDerfund/sites/nDl/hrsres/tools/scdm.htm 02/04/2008 

mailto:SCDM@csc.com
http://www.eDa.20v/suDerfund/sites/nDl/hrsres/tools/scdm.htm


§141.62 40 CFR Ch. I (7-1-02 Edition) 

CAS No, 

(1) 15972-60-2 
(2) 116-06-3 
(3) 1646-87-3 
(4) 1646-87-4 
(5) 1912-24-9 
(6) 1563-66-2 
(7) 57-74-9 
(8) 96-12-8 
(9) 94-75-7 

(10) 106-93-4 
(11) 76-44-8 
(12) 1024-57-3 
(13) 58-89-9 
(14) 72-43-5 
(15) 1336-36-3 
(16) 87-«6-5 
(17) 8001-35-2 
(IS) 93-72-1 
(19) 50-32-8 
(20) 75-99-0 
(21) 103-23-1 
(22) 117-81-7 
(23) 88-85-7 
(24) 85-00-7 
(25) 145-73-3 
(26) 72-20-8 
(27) 1071-53-6 
(28) 118-74-1 
(29) 77-47-4 
(30) 23135-22-0 
(31) 1918-02-1 
(32) 122-34-9 
(33) 1746-01-6 

Contaminant MCL (mg/l) 

Alachlor 
Aldicarb 
Aldicarb sulfoxide 
Aldicarb sulfone 
Atrazine 
Carbofuran 
Chlordane 
Dibromochloropropane 
2,4-D 
Ethylene dibromide 
Heptachlor 
Heptachlor epoxide 
Undane 
Methoxychlor 
Polychlorinated biphenyls ... 
Pentachlorophenol 
Toxaphene 
2.4,5-TP 
Benzojalpyrene 
Dalapon 
Di(2.ethylhexyl) adipate 
Di(2.ethylhexyl) phthalate ... 
Dinoseb 
Diquat 
Endothall 
Endrin 
Glyphosate 
Hexachoiorbenzene 
Hexachlorocyclopentadiene 
Oxamyl (Vydate) 
Picloram 
Simazine 
2,3,7,8-TCDD (Dioxin) 

0.002 
0.003 
0.004 
0.002 
0.003 
0.04 
0.002 
0.0002 
0.07 
0.00005 
0.0004 
0.0002 
0.0002 
0.04 
0.0005 
0.001 
0.003 
0.05 
0.0002 
0.2 
0.4 
0.006 
0.007 
0.02 
0.1 
0.002 
0.7 
0.001 
0.05 
0.2 
0.5 
0.004 • 

[56 FR 3593, Jan. 30, 1991, as amended at 56 FR 30280, July 1, 1991; 57 FR 31846, July 17, 1992; 
59 FR 34324, July 1, 1994] 

§141.62 Maximum contaminant levels 
for inorganic contaminants. 

(a) [Reserved] 
(b) The maximum contaminant levels 

for inorgranic contam.inants specified.in 
paragraphs (b) (2)-(6), (b)(10), and (b) 
(11)-(16) of this section apply to com­
muni ty water systems and non-tran­
sient, non-community water systems. 
The maximum contaminant level spec­
ified in paragraph (b)(1) of this section 
only applies to community water sys­
tems. The maximum contaminant lev­
els specified in (b)(7), (b)(8), and (b)(9) 
of this section apply to community 
water systems; non-transient, non-
community water systems; and t ran­
sient non-community water systems. 

Contaminant 

(1) Fluoride 
(2) Asbestos 

(3) Barium 
(4) Cadmium 

(6) Mercury 
m Nitrate 

MCL (mg/l) 

4.0 
7 Million Fibers/liter (longer 

than 10 (jm). 
2 
0 005 
0.1 
0 002 
10 (as Nitroqen) 

Contaminant 

(8) Nitrite 
TgTTiaat Nmaiu anu Niuiiu .... 

(12) Beryllium 
(13) Cyanide (as free Cya­

nide). 

(15) Thallium 
(16) Arsenic 

MCL (mg/l) 

1 (as Nitrogen) 
_IU(as NilrOgsn) 
"o.olr 
0.006 
0.004 
0.2 

0.002 
0.01 

(c) The Administrator, pursuant to 
section 1412 of the Act, hereby identi­
fies the following as the best tech­
nology, t r ea tment technique, or other 
means available for achieving compli­
ance with the maximum contaminant 
levels for inorganic contaminants iden­
tified in paragraph (b) of this section, 
except fluoride: 

BAT FOR INORGANIC COMPOUNDS 
LISTED IN SECTION 141.62(B) 

Chemical Name 

Antimony . 
Arsenic* .. 

BAT(s) 

2,7 
1, 2, 5, 6. 7, 9, 

12 = 

428 



Environmental Protection Agency §141.66 

with this subpart beginning January 1, 
2004. 

(2) Transient NCWSs. Subpart H sys­
tems serving 10,000 or more persons and 
using chlorine dioxide as a disinfectant 
or oxidant must comply with the chlo­
rine dioxide MRDL beginning January 
1, 2002. Subpart H systems serving 
fewer than 10,000 persons and using 
chlorine dioxide as a disinfectant or 
oxidant and systems using only ground 
water not under the direct influence of 
surface water and using chlorine diox­
ide as a disinfectant or oxidant must 
comply with the chlorine dioxide 
MRDL beginning January 1, 2004. 

(c) The Administrator, pursuant to 
Section 1412 of the Act, hereby identi­
fies the following as the best tech­
nology, t r ea tment techniques, or other 
means available for achieving compli­
ance with the maximum residual dis­
infectant levels identified in paragraph 
(a) of this section: control of t r ea tment 
processes to reduce disinfectant de­
mand and control of disinfection t reat ­
ment processes to reduce disinfectant 
levels. 

[63 FR 69465, Dec. 16, 1998, as amended at 66 
FR 3776, Jan. 16, 2001] 

§ 141.66 Maximum contaminant levels 
for radionuclides. 

(a) [Reserved] 
(b) MCL for combmed radium-226 and 

-228. The maximum contaminant level 
for combined radium-226 and radium-
228 is 5 pCi/L. The combined radium-226 
and radium-228 value is determined by 
the addition of the results of the anal­
ysis for radium-226 and the analysis for 
radium-228. 

(c) MCL for gross alpha particle activ­
ity (excluding radon and uranium). The 
maximum contaminant level for gross 

alpha particle a.p.tivitv (incliif^lnp;- i;-gv-
dium-226 but excluding radon and ura­
nium) is 15 pGi/L. 

(d) MCL for beta particle and photon 
radioactivity. (1) The average annual 
concentration of beta particle and pho­
ton radioactivity from man-made 
radionuclides in drinking water must 
not produce an annual dose equivalent 
to the tota l body or any internal organ 
greater than 4 millirem/year (mrem/ 
year). 

(2) Except for the radionuclides listed 
in table A, the concentration of man-
made radionuclides causing 4 mrem 
tota l body or organ dose equivalents 
must be calculated on the basis of 2 
l i ter per day drinking water in take 
using the 168 hour data list in "Max­
imum Permissible Body Burdens and 
Maximum Permissible Concentrations 
of Radionuclides in Air and in Water 
for Occupational Exposure," NBS (Na­
tional Bureau of Standards) Handbook 
69 as amended August 1963, U.S. De­
par tment of Commerce. This incorpo­
rat ion by reference was approved by 
the Director of the Federal Register in 
accordance with 5 U.S.C. 552(a) and 1 
CFR part 51. Copies of this document 
are available from the National Tech­
nical Information Service, NTIS ADA 
280 282, U.S. Department of Commerce, 
5285 Por t Royal Road, Springfield, Vir­
ginia 22161. The toll-free number is 800-
553-6847. Copies may be inspected a t 
EPA's Drinking Water Docket, 401 M 
Street, SW., Washington, DC 20460; or 
a t the Office of the Federal Register, 
800 North Capitol Street, NW., Suite 
700, Washington, DC. If two or more 
radionuclides are present, the sum of 
their annual dose equivalent to the 
tota l body or to any organ shall not ex­
ceed 4 mrem/year. 

TABLE A.—AVERAGE ANNUAL CONCENTRATIONS ASSUMEP TO PRODUCE: A TOTAL BODY OR ORGAN 
DOSE OF 4 MREM/YR 

1. Radionuclide 
2. Tritium 
3. Strontiuin-90 

Critical organ 
Total body .... 
Bone Marrow 

pCI per liter 
20,000 
8 

(e) MCL for uranium. The maximum 
contaminant level fo ruran ium is 30 |ig/ 
L. 

(f) Compliance dates. (1) Compliance 
dates for combined radium-226 and -228, 
gross alpha particle activity, gross 
beta particle and photon radioactivity. 

431 



§143.2 40 CFR Ch. I (7-1-02 Edition) 

Drinking Water Act, as amended (42 
U.S.C. 300g-l). These regulations con­
trol contaminants in drinking water 
t h a t primarily affect the aesthetic 
qualities relat ing to the public accept­
ance of drinking water. At consider­
ably higher concentrations of these 
contaminants , heal th implications 
may also exist as well as. aesthetic deg­
radat ion. The regulations are not Fed­
erally enforceable but are intended as 
guidelines for the States. 

§ 143.2 Definitions. 
(a) Act means the Safe Drinking 

Water Act as amended (42 U.S.C. 300f et 
seq.). 

(b) Contaminant means any physical, 
chemical, biological, or radiological 
substance or ma t t e r in water. 

(c) Public water system means a sys­
t em for the provision to the public of 
piped water for human consumption, if 
such a system has a t least fifteen serv­
ice connections or regularly serves an 
average of a t least twenty-five individ­
uals daily a t least 60 days out of the 
year. Such term includes (1) any collec­
tion, t rea tment , storage, and distribu­
t ion facilities under control of the op­
erator of such system and used pri­
mari ly in connection with such system, 
and (2) any collection or pretreatment 
storage facilities not under such con­
trol which are used primarily in con­
nection with such system. A public 
water system is either a "community 
water system" or a "non-community 
water system." 

(d) State means the agency of the 
S ta te or Tribal government which has 
jurisdiction over public water systems. • 
During any period when a State does 
not have responsibility pursuant to 
section 1443 of the Act, the te rm 
" S t a t e " means the Regional Adminis­
t ra tor , U.S. Environmental Protect ion 
Agency. 

(e) Supplier ofwater means any person 
who owns or operates a public water 
system. 

(f) Secondary maximum contaminant 
levels means SMCLs which apply to 
public water systems and which, in the 
judgement of the Administrator, are 
requisite to protect the public welfare. 
The SMCL means the maximum per­
missible level of a contaminant in 
water which is delivered to the free 

flowing outlet of the ul t imate user of 
public water system. Contamimants 
added to the water under cir­
cumstances controlled by the user, ex­
cept those result ing from corrosion of 
piping and plumbing caused by water 
quality, are excluded from this defini­
tion. 

[44 FR 42198, July 19, 1979, as amended at 53-
FR 37412, Sept. 26, 1988] 

§ 143.3 Secondary maximum contami­
nant levels. 

The secondary maximum contami­
nant levels for public water systems 
are as follows: 

Contaminant 

Aluminum 
Chloride 
Color 
Copper 
Conosivity 
Fluoride 

Iron 
Manganese 
Udor 
pH 

-bilver 
Sulfate 

anc 

Level 

0.05 to 0.2 mg/l. 
'^ i ) mo/l, 
15 color units. 
1.0 mg/l. 
Non-conosive. 
2.0 mg/l. 
0.5 mg/l. 
0.3 mg/l. 

D.Ub mg/l. 
"3 threshold odor number. 
6.5-8.5. 
TT.I mg/l. 
250 mq/l. 

5 mg/l. 

These levels represent reasonable goals 
for drinking water quality. The States 
may establish higher or lower levels 
which may be appropriate dependent 
upon local conditions such as unavail­
ability of a l t ema te source waters or 
other compelling factors, provided t ha t 
public heal th and welfare are not ad­
versely affected. 

[44 FR 42198, July 19, 1979, as amended at 51 
FR 11412, Apr. 2, 1986; 56 FR 3597, Jan. 30, 
1991] 

§ 143.4 Monitoring. 
(a) I t is recom.mended t h a t the pa­

rameters in these regulations should be 
monitored a t intervals no less frequent 
than the monitoring performed for in­
organic chemical contaminants listed 
in the National Interim Pr imary 
Drinking Water Regulations as applica­
ble to community water systems. More 
frequent monitoring would be appro­
priate for specific parameters such as 
pH, color, odor or others under certain 
circumstances as directed by the State . 

(b) Measurement of pH, copper and 
fluoride to determine compliance under 

614 
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Electronic Code of Federal Regulations: Page 1 of 34 

Home Paqe > Executive Branch > Code of Federal Regulations > Electronic Code of Federal Regulations 

EI^ctronic, (Todê  of l̂ edexal̂ I^ggu 1 at ions, 

e-CFR Data is current as of September 24, 2009 

Title 40: Protection of Environment 
PART 141—NATIONAL PRIMARY DRINKING WATER REGULATIONS 

Browse Previous | Browse Next 

Subpart I—Control of Lead and Copper 

Source: 56 FR 26548, June 7, 1991, unless othenwise noted. 

§141.80 General requirements. 

(a) Applicability and effective dates. (1) The requirements of this subpart I constitute the national primary 
drinking water regulations for lead and copper. Unless otherwise indicated, each of the provisions of this 
subpart applies to community water systems and non-transient, non-community water systems 
(hereinafter referred to as "water systems" or "systems"). 

(2) [Reserved] 

(b) Scope. These regulations establish a treatment technique that includes requirements for corrosion 
control treatment, source water treatment, lead service line replacement, and public education. These 
requirements are triggered, in some cases, by lead and copper action levels measured in samples 
collected at consumers' taps. 

(c) Lead and copper action levels. (1) The lead action level is exceeded if the concentration of lead in 
more than 10 percent of tap water samples coiiectea dunng any monitoring period conducted in 
accordance with §141.86 is greaterthan 0.015 mq/L ( i .e . , if the "90th percentile" lead level is greater 
than 0.015 mg/L). • ~~ 

(2) The copper action level is exceeded if the concentration of copper in more than 10 percent of tap 
water samples collected during any monitoring period conducted in accordance with §141.86 is greater 
than 1.3 mg/L ( i .e . , if the "90th percentile" copper level is greater than 1.3 mg/L). 

(3) The 90th percentile lead and copper levels shall be computed as follows: 

(i) The results of all lead or copper samples taken during a monitoring period shall be placed in 
ascending order from the sample with the lowest concentration to the sample with the highest 
concentration. Each sampling result shall be assigned a number, ascending by single integers beginning 
with the number 1 for the sample with the lowest contaminant level. The number assigned to the sample 
with the highest contaminant level shall be equal to the total number of samples taken. 

(ii) The number of samples taken during the monitoring period shall be multiplied by 0.9. 

(iii) The contaminant concentration in the numbered sample yielded by the calculation in paragraph (c) 
(3)(ii) is the 90th percentile contaminant level. 

http://ecfr,gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=dfcf4fb5472d7ddefl3675ff7417... 09/28/2009 

http://ecfr,gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=dfcf4fb5472d7ddefl3675ff7417


S ta te of New Mexico 

Drinking Water Regulations 

state: 20.7.10 NMAC (Revised April 16, 2007) 

F e d e r a l : 40 CFR 141 (Revised July 1, 2007) 

40 CFR 143 

www.nmenv.state.nm.us 

http://www.nmenv.state.nm.us


TABLE OF CONTENTS 
Drinking Water Regulations 

State Regulations 
Title 20, Chapter 7, Part 10 

New Mexico Administrative Code 
Revised April 16, 2007 

20.7.10.1 Issuing Agency 
20.7.10.2 Scope 
20.7.10.3 Statutory Authority 
20.7.10.4 Duration 
20.7.10.5 Effective Date 
20.7.10.6 Objective 
20.7.10.7 Definitions 
20.7.10.8-20.10.99 [Reserved] 
20.7.10.100 Adoption of40 CFR Part 141 2 
20.7.10.101 Adoption of 40 CFR Part 143 2 
20.7.10.102 Guidance Documents 2 
20.7.10.103 Availability of Regulations and Materials 

Incorporated by Reference 3 
20.7.10.104-20.7.10.199 [Reserved] 
20.7.10.200 Public Water System Projects 3 
20.7.10.201 Applications for Public Water System Project Approval 4 
20.7.10.202-20.7.10.299 [Reserved] 
20.7.10.300 Compliance; Emergency Powers 5 
20.7.10.301-20.7.10.399 [Reserved] 
20.7.10.400 General Operating Requirements 6 
20.7.10.401-20.7.10.499 [Reserved] 
20.7.10.500 Sampling Requirements 7 
20.7.10.501 Laboratories 7 
20.7.10.502 Validation of Analytical Data or Conditions 7 
20.7.10.503 Department Monitoring and Sampling 7 
20.7.10.504 Inspections, Investigations and Sanitary Surveys 8 
20.7.10.505 - 20.7.10.599 [Reserved] 
20.7.10.600 Public Notification 8 
20.7.10.601 - 20.7.10.699 [Reserved] 
20.7.10.700 Severability 8 
20.7.10.701 Saving Clause 8 
20.7.10.702 Construction 8 
20.7.10.703 Compliance with Other Regulations 8 
20.7.10.704 Effect of Stay or Invalidation of Incorporated Federal Standards 9 



Federal Regulations 
Title 40 of the Code of Federal Regulations, Parts 141 and 143 

(excerpted from the July 1, 2007, edition, pages 334-558 and 613-615) 

PART 141 - NATIONAL PRIMARY DRINKING WATER REGULATIONS 

Subpart A-General (141.1-141.6) 370 
Subparts-Maximum Contaminant Levels (141.11-141.13). 379 
Subpart C - Monitoring and Analytical Results (141.21-141.29) 379 
Subpart D - Reporting and Recordkeeping (141.31-141.35) 420 
Subpart E - Special Regulations, including Monitoring Regulations and 

Prohibition on Lead Use (141.40-141.43) 426 
Subpart F - Maximum Contaminant Level Goals and Maximum Residual 

Disinfectant Level Goals (141.50-141.55) 436 
Subpart G - National Revised Primary Drinking Water Regulations: 

Maximum Contaminant Levels and Maximum Residual 
Disinfectant Levels (141.60-141.66) 437 

Subpart H-Filtration and Disinfection (141.70-141.76) '. 445 
Subpart I-Control ofLead and Copper (141.80-141.91) 462 
Subpart J - Use of Non-Centralized Treatment Devices (141.100-41.101) 494 
Subpart K-Treatment Techniques (141.110-141.Ill) 495 
Subpart L - Disinfectant Residuals, Disinfection Byproducts, and Disinfection 

Byproduct Precursor (141.130-141.135) 495 
Subpart M-N [Reserved] 
Subpart O-Consumer Confidence Reports (141.151-141.155) 512 
Subpart P-Enhanced Filtration and Disinfection (141.170-141.175) 534 
Subpart Q - Public Notification of Drinking Water 

Violations (141.201-141.211) 540 
Subpart R [Reserved] 
Subparts-Ground Water Rule (141.400-141.405) 564 
Subpart T - Enhanced Filtration and Disinfection - Systems Serving Fewer Than 

10,000 People (141.500-141.571) 573 
Subpart U - Initial Distribution System Evaluations 579 
Subpart V- Stage 2 Disinfection Byproducts Requirements 587 

(141.620-41.629) 
Subpart W - Enhanced Treatment for Cryptosporidium 593 

(141.700-141.723) 

PART 143 - NATIONAL SECONDARY DRINKING WATER 

REGULATIONS (143.1-143.4) 678 



L. "Service connection" means a pipe, hose, appurtenance, constructed conveyance or any other 
temporary or permanent connection between a public water system and a user. 

M. "State act" means the Environment Improvement Act, NMSA 1978, Section 74-1-1 et seq. 
N. "USEPA" means the United States environmental protection agency. 

[20.7.10.7 NMAC - Rp 20 NMAC 7.1.1.103, 12/04/2002; A, 04/16/2007] 

20.7.10.8 - 20.7.10.99 [RESERVED] 

20.7.10.100 ADOPTION OF 40 CFR PART 141: 
Â  Except as otherwise provided in this section, the regulations ofthe USEPA set forth at 40 CFR 

Part 141 through July I, 2005 are hereby incorporated by reference into this part. (Notwithstanding the incorporation 
of 40 CFR Part 141 through July 1, 2005, the following USEPA regulations are also incorporated by reference to the 
extent that they amend Part 141: 

(1) Stage 2 Disinfectants and Disinfection Byproducts Rule, 71 Fed. Reg. 388 (Jan. 4, 2006); 
(2) Long Term 2 Enhanced Surface Water Treatment Rule, 71 Fed. Reg. 654 (Jan. 5, 2006). 

B. The term "state" means the New Mexico environment department when used in 40 CFR Part 141, 
in lieu ofthe meaning set forth in 40 CFR section 141.2. 

C. The term "service connection" has the meaning set forth in Subsection L of 20.7.10.7 NMAC, in 
addition to the meaning set forth in 40 CFR section 141.2. 
[20.7.10.100 NMAC - N, 12/04/2002; A, 04/16/2007] 

20.7.10.101 ADOPTION OF 40 TFR PART 14 r̂ 
A. Except as otherwise provided, the regulations ofthe USEPA set forth at 40 CFR Part 143 through 

July 1, 2005 are hereby incorporated by reference into this part. 
B. The term "state" means the New Mexico environment department when used in 40 CFR Part 143, 

in lieu ofthe meaning set forth in 40 CFR section 143.2. 
[20.7.10.101 NMAC - N, 12/04/2002; A, 04/16/2007] 

20.7.10.102 GUIDANCE DOCUMENTS: The current editions ofthe following materials, including all 
future editions and amendments are used by the department as guidance documents for determining generally 
acceptable standards for construction and operation of public water systems. 

A. Standards for disinfecting water mains, -wells, water-storage facilities, and water treatment plants, 
American Water Works Association, 6666 West Quincy Avenue, Denver, Colorado 80235. 

B. Manual for the certification of laboratories analyzing drinking water for microbiological 
parameters. New Mexico Envirotmient Department, Drinking Water Bureau, 525 Camino de Los Marquez, Santa 
Fe, Suite 4, New Mexico 87501. 

C. Laboratory certification manual for chemistry and radiochemistry parameter, drinking water 
analysis, New Mexico Envirormient Department, Drinking Water Bureau, 525 Camino de Los Marquez, Santa Fe, 
Suite 4, New Mexico 87501. 

D. Recommended standards for water works. Great Lakes-Upper Mississippi River Board of State 
and Provincial Public Health and Environmental Managers, P.O. Box 7126, Albany, New York 12224. 

E. Recommended standards for water facilities, Construction Programs Bureau, New Mexico 
Environment Department, 1190 St. Francis Drive, Santa Fe, New Mexico 87503. 

F. NSF listings - drinking water treatment chemicals - health effects, American National Standards 
Institute, NSF/ANSI 60, 25 West 43rd Street, New York, NY 10036. 

G. NSF listings - drinking water system components - health effects, American National Standards 
Institute, NSF/ANSI 61, 25 West 43rd Street, New York, NY 10036. 

H. NSF listings - drinking water treatment units - health effects, American National Standards 
Institute, NSF/ANSI 42, 44, 53, 58, 67, 177, 25 West 43"* Street, New York, NY 10036. 

I. NSF listings -plumbing system components - health effects, American National Standards 
Institute, NSF/ANSI 14, 24, 25 West 4 3'^Street, NewYork, NY 10036. 

J. List of approved backflow prevention assemblies, University of Southem Califomia Foundation 
for Cross-Connection Control and Hydraulic Research, University of Southem Califomia, Kaprielian Hall 200, Los 
Angeles, CA 90089-2531. 

K. UL listings - drinking water treatment additives, Underwriters Laboratory, 333 Pfingston Road, 
Northbrook, IL 60062-2096. 

20.7.10 NMAC 



TITLE 20 ENVIRONMENTAL PROTECTION 
CHAPTER 6 WATERQUALITY 
PART 2 GROUND AND SURFACE WATER PROTECTION 

20.6.2.1 ISSUING AGENCY: Water Quality Control Commission 
[12-1-95; 20.6.2.1 NMAC - Rn, 20 NMAC 6.2.L1000, 1-15-01] 

20.6.2.2 SCOPE: Ail persons subject to the Water Quality Act, NMSA 1978, Sections 74-6-1 et seq. 
[12-1-95; 20.6.2.2 NMAC - Rn, 20 NMAC 6.2.L1001, 1-15-01] 

20.6.2.3 STATUTORY AUTHORITY: Standards and Regulations are adopted by the commission under 
the authority ofthe Water Quality Act, NMSA 1978, Sections 74-6-1 through 74-6-17. 
[2-18-77, 9-20-82, 12-1-95; 20.6.2.3 NMAC - Rn, 20 NMAC 6.2.L1002, 1-15-01] 

20.6.2.4 DURATION: Permanent. 
[12-1-95; 20.6.2.4 NMAC - Rn, 20 NMAC 6.2.L1003, 1-15-01] 

20.6.2.5 EFFECTIVE DATE: December 1, 1995 unless a later date is cited at the end of a section. 
[12-1-95, 11-15-96; 20.6.2.5 NMAC-Rn, 20 NMAC 6.2.L 1004, 1-15-01; A, 1-15-01] 

20.6.2.6 OBJECTIVE: The objective of this Part is to implement the Water Quality Act, NMSA 1978, 
Sections 74-6-1 et seq. 
[12-1-95; 20.6.2.6 NMAC - Rn, 20 NMAC 6.2.L1005, 1-15-01] 

20.6.2.7 DEFINITIONS: Terms defmed in the Water Quality Act, but not defmed in this part, will have 
the meaning given in the act. As used in this part: 

A. "abandoned well" means a well whose use has been permanently discontinued or which is in a 
state of disrepair such that it caimot be rehabilitated for its intended purpose or other purposes including monitoring 
and observation; 

B. "abate" or "abatement" means the investigation, containment, removal or other mitigation of 
water pollution; 

C. "abatement plan" means a description of any operational, monitoring, contingency and closure 
requirements and conditions for the prevention, investigation and abatement ofwater pollution, and includes Stage 
1, Stage 2, or Stage 1 and 2 of the abatement plan, as approved by the secretary; , 

D. "adjacent properties" means properties that are contiguous to the discharge site or property that 
would be contiguous to the discharge site but for being separated by a public or private right of way, including roads 
and highways. 

E. "background" means, for purposes of ground-water abatement plans only and for no other 
purposes in this part or any other regulations including but not limited to surface-water standards, the amount of 
groimd-water contaminants naturally occurring from imdisturbed geologic sources or water contaminants which the 
responsible person establishes are occurring from a source other than the responsible person's facility; this defmition 
shall not prevent the secretary from requiring abatement of commingled plumes of pollution, shall not prevent 
responsible persons from seeking contribution or other legal or equitable relief from other persons, and shall not 
preclude the secretary from exercising enforcement authority under any applicable statute, regulation or common 
law; 

F. "casing" means pipe or tubing of appropriate material, diameter and weight used to support the 
sides of a well hole and thus prevent the walls from caving, to prevent loss of drilling mud into porous ground, or to 
prevent fluid from entering or leaving the well other than to or from the injection zone; 

G. "cementing" means the operation whereby a cementing slurry is pumped into a drilled hole 
and/or forced behind the casing; 

H. "cesspool" means a "drywell" that receives untreated domestic liquid waste containing human 
excreta, and which sometimes has an open bottom and/or perforated sides. A large capacity cesspool means a 
cesspool that receives greater than 2,000 gallons per day of untreated domestic liquid waste; 

I. "collapse" means the structural failure of overlying materials caused by removal of underlying 
materials; 

20.6.2 NMAC 



(32) • PAHs: total naphthalene plus monomethybaphthalenes 0.03 mg/l 
(33) benzo-a-pyrene 0.0007 mg/l 

B. Other Standards for Domestic Water Supply 
(1) Chloride (Cl) 250.0 mg/l 
(2) Copper (Cu) 1.0. mg/l 
(3) Iron(Fe) ._^1.0 mg/l 
(4) -'^l^langajdese (Mn) .'."0.2 mg/l 
(6) Phenols 0.005 mg/l 
(7) Sulfate (SO4) 600.0 mg/l 
(8) Total Dissolved Solids (TDS) ... '.... 1006.0"mg/l 
(9) Zinc(Zn) 10.0 mg/l 
(10) pH... between 6 and 9 

C. Standards for Irrigation Use - Ground water shall meet the standards of Subsection A, B, 
and C of this section unless otherwise provided. 

(1) Aluminum(Al) 5.0mg/l 
(2) Boron (B) 0.75 mg/l 
(3) Cobalt (Co) 0.05 mg/l 
(4) Molybdenum (Mo) 1.0 mg/l, 
(5) Nickel (Ni) 0.2 mg/l 

[2-18-77, 1-29-82, 11-17-83,3-3-86, 12-1-95; 20.6.2.3103 IsfMAC-Rn, 20 NMAC 6.2.111.3103, 1-15-01; A, 9-26-
04] 
[Note: For purposes of application ofthe amended numeric tu-animn standard to past and current water discharges 
(as of 9-26-04), the new standard will not become effective imtil June 1, 2007. For any new water discharges, the 
lu-anium standard is effective 9-26-04.] 

20.6.23104 DISCHARGE PERMIT REQUIRED: Unless otherwise provided by this Part, no person shall 
cause or allow effluent or leachate to discharge so that it may move directly of indirectly into ground water unless he 
is dischargmg pursuant to a discharge permit issued by the secretary. When a permit has been issued, discharges 
must be consistent with the terms and conditions ofthe permit. In the event of a transfer ofthe ownership, control, 
or possession of a facility for which a discharge permit is in effect, the transferee shall have authority to discharge 
under such permit, provided that the transferee has complied with Section 20.6.2.3111 NMAC, regarding transfers. 
[2-18-77, 12-24-87, 12-1-95; Rn& A, 20.6.2.3104 NMAC - 20 NMAC 6.2.in.3104, 1-15-01; A, 12-1-01] 

20.6.2.3105 EXEMPTIONS FROM DISCHARGE PERMIT REQUIREMENT: Sections 20.6.2.3104 and 
20.6.2.3106 NMAC do not apply to the following: 

A. Effluent or leachate which conforms to all the listed numerical standards of Section 20.6.2.3103 
NMAC and has a total nitrogen concentration of 10 mg/l or less, and does not contain any toxic pollutant. To 
determine conformance, samples may be taken by the agency before the effluent or leachate is discharged so that it 
may move directly or indirectly into ground water; provided that if the discharge is by seepage through non-natural 
or altered natural materials, the agency may take samples ofthe solution before or after seepage. If for any reason 
the agency does not have access to obtain the appropriate samples, this exemption shall not apply; 

B. Effluent which is discharged from a sewerage system used only for disposal of household and 
other domestic waste which is designed to receive and which receives 2,000 gallons or less of liquid waste per day; 

C. Water used for irrigated agriculture, for watering of lawns, frees, gardens or shrubs, or for 
irrigation for a period not to exceed five years for the revegetation of any disturbed land area, unless that water is 
received directly from any sewerage system; 

D. Discharges resulting from the transport or storage ofwater diverted, provided that the water 
diverted has not had added to it after the point of diversion any effluent received from a sewerage system, that the 
source ofthe water diverted was not mine workings, and that the secretary has not determined that a hazard to public 
health may result; 

E. Effluent which is discharged to a watercourse which is naturally perennial; discharges to dry 
arroyos and ephemeral sfreams are not exempt from the discharge permit requirement, except as otherwise provided 
in this section; 

F. Those constituents which are subject to effective and enforceable effluent limitations in a National 
Pollutant Discharge Elimination System (NPDES) permit, where discharge onto or below the surface ofthe ground 
so that water contaminants may move directly or indirectly into ground water occurs downsfream from the outfall 

20.6.2 NMAC 13 



C. The standards are not intended as maximum ranges and concenfrations for use, and nothing herein 
contained shall be construed as limiting the use of waters containing higher ranges and concenfrations. 
[2-18-77; 20.6.2.3101 NMAC-Rn, 20 NMAC 6.2.III.3101, 1-15-01] 

20.6.2.3102: [RESERVED] 
[12-1-95; 20.6.2.3102 NMAC • Rn, 20 NMAC 6.2.IU.3102, 1-15-01] 

20.6.2.3103 STANDARDS FOR GROUND WATER OF 10,000 mg/l TDS CONCENTRATION OR 
LESS: The following standards are the allowable pH range and the maximum allowable concenfration in ground 
water for the contaminants specified unless the existing condition exceeds the standard or imless otherwise provided 
in Subsection D of Section 20.6.2.3109 NMAC. Regardless of whether there is one contaminant or more than one 
contaminant present in ground water, when an existing pH or concenfration of any water contaminant exceeds the 
standard specified in Subsection A, B, or C of this section, the existing pH or concenfration shall be the allowable 
limit, provided that the discharge at such concenfrations will not result in concentrations at any place of withdrawal 
for present or reasonably foreseeable fiiture use in excess ofthe standards of this section. These standards shall 
apply to the dissolved portion ofthe contaminants specified with a definition of dissolved being that given in the 
publication "methods for chemical analysis ofwater and-waste ofthe U.S. environmental protection agency," with 
the exception that standards for mercury, organic compounds and non-aqueous phase liquids shall apply to the total 
unfiltered concenfrations ofthe contaminants. 

A. Human Health Standards-Ground water shall meet the standards of Subsection A and B of this 
section imless otherwise provided. If more than one water contaminant affecting human health is present, the toxic 
pollutant criteria as set forth in the definition of toxic pollutant in Section 20.6.2.1101 NMAC for the combination 
of contaminants, or the Human Health Standard of Subsection A of Section 20.6.2.3103 NMAC for each 
contaminant shall apply, whichever is more sfringent. Non-aqueous phase liquid shall not be present floating atop 
of or immersed within ground water, as can be reasonably measured. 

(1) Arsenic (As) 0.1 mg/l 
(2) Barium (Ba) 1.0 mgA 
(3) Cadmium(Cd) 0.01 mg/l 
(4) Chromium (Cr) 0.05 mg/l 
(5) Cyanide (CN) ' 0.2 mgA 
(6) Fluoride (F) 1.6 mgA 
(7) Lead(Pb) 0.05 mgA 
(8) Total Mercury (Hg) 0.002 mgA 
(9) Nifrate (NO, as N) 10.0 mgA 
(10) Selenium (Se) 0.05 mgA 
(11 
(12 

Silver (Ag). 
Uranium (U). 

(13 
(14; 
(15 
(16; 
(17 
(18 
(19; 
(20 
(21 
(22 
(23 
(24; 
(25 
(26 
(27 
(28 
(29 
(30 
(31 

Radioactivity: Combined Radium-226 & Radium-228. 
Benzene 
Polychlorinated biphenyls (PCB's) 
Toluene 
Carbon Tefrachloride 
1,2-dichloroethane (EDC) 
1,1-dichloroethylene (1,1-DCE) 
1,1,2,2-tefrachloroethylene (PCE) 
l,l,2-trichloroethylene(TCE) 
ethylbenzene 
total xylenes ; 
methylene chloride 
chloroform 
1,1-dichloroethane 
ethylene dibromide (EDB) 
1,1,1 -frichloroethane 
1,1,2-frichloroethane 
1,1,2,2-tefrachloroethane 
vinyl chloride 

.0.05 mgA 
.0.03 mgA 

....30pCiA 

...0.01 mgA 
.0.001 mgA 
....0.75 mgA 
....0.01 mgA 
....0.01 mgA 
...0.005 mgA 

0.02 mgA 
O.I mgA 

0.75 mgA 
0.62 mgA 
0.1 mgA 
0.1 mgA 
0.025 mg/l 

0.0001 mgA 
0.06 mgA 
0.01 mgA 
0.01 mgA 

..0.001 mgA 
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National Hydrography Dataset (NHD) - High-
resolution 
Metadata also available as 

Metadata: 

• Identification Information 
• Data Quality Infonnation 
• Spatial Data Organization Information 
• Spatial Reference Information 
• Entity and Attribute Information 
• Distribution Information 
• Metadata Reference Information 

Identification_Information: 
Citation: 

Citation_Information: 
Originator: 

U.S. Geological Survey in cooperation with U.S. Environmental Protection 
Agency, USDA Forest Service, and other Federal, State and local partners (see 
dataset specific metadata under Data_Set_Credit for details). 

Publication_Date: See dataset specific metadata. 
Publication_Time: Unknown 
Title: National Hydrography Dataset (NHD) - High-resolution 
Geospatial_Data_Presentation_Form: vector digital data 
Publication_Information: 

Publication_Place: Reston, Virginia 
Publisher: U.S. Geological Survey 

OnlineJLinkage: <http://nhd.usgs.gov> 
Description: 

Abstract: 
The National Hydrography Dataset (NHD) is a feature-based database that 
interconnects and uniquely identifies the stream segments or reaches that make up the 
nation's surface water drainage system. NHD data was originally developed at 
1:100,000-scale and exists at that scale for the whole country. This high-resolution 
NHD, generally developed at 1:24,000/1:12,000 scale, adds detail to the original 
1:100,000-scale NHD. (Data for Alaska, Puerto Rico and the Virgin Islands was 
developed at high-resolution, not 1:100,000 scale.) Local resolution NHD is being 
developed where partners and data exist. The NHD contains reach codes for 
networked features, flow du-ection, names, and centerline representations for areal 
water bodies. Reaches are also defined on waterbodies and the approximate 
shorelines of the Great Lakes, the Atlantic and Pacific Oceans and the Gulf of 
Mexico. The NHD also incorporates the National Spatial Data Infrastructure 
framework criteria established by the Federal Geographic Data Committee. 

Purpose: 

file://C:\Documents and SettingsNdavid.mayersonVLocal SettingsXTemporary Intemet Files... 01/29/2008 
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The NHD is a national framework for assigning reach addresses to water-related 
entities, such as industrial discharges, drinking water supplies, fish habitat areas, wild 
and scenic rivers. Reach addresses establish the locations of these entities relative to 
one another within the NHD surface water drainage network, much like addresses on 
streets. Once linked to the NHD by their reach addresses, the upstream/downstream 
relationships of these water-related entities~and any associated information about 
them—can be analyzed using software tools ranging from spreadsheets to geographic 
information systems (GIS). GIS can also be used to combine NHD-based network 
analysis with other data layers, such as soils, land use and population, to help 
understand and display their respective effects upon one anotiier. Furthermore, 
because the NHD provides a nationally consistent framework for addressing and 
analysis, water-related information linked to reach addresses by one organization 
(national, state, local) can be shared with other organizations and easily integrated 
into many different types of applications to the benefit of all. 

Time_Period_of_Content: 
Time_Period_Information: 

Single _Date/Time: 
Currentness_Reference: See dataset specific metadata. 

Status: 
Progress: In work 
Maintenance_and_ Update_Frequency: Irregular 

SpatialJDomain: 
Bounding_Coordinates: 

West_Bounding_Coordinate: -168.500000 
East_Bounding_Coordinate: -64.549578 
North_BoundingjCoordinate: 71.499607 
South_Bounding_Coordinate: 17.673030 

Ke-ywords: 
Theme: 

Theme_Key'word_Thesaurus: 
U.S. Department ofthe Interior, U.S. Geological Survey, 1999, Standards for 
National Hydrography Dataset (<http://mapping.usgs.gov/standards/>) 

Theme_Keyword: FWHYDROGRAPHY 
Theme_Keyword: Hydrography 
Theme_Keyword: Stream / River 
Theme_Keyword: Lake / Pond 
Theme_Keyword: Canal / Ditch 
Theme_Keyword: Reservoir 
Theme_Keyword: Spring / Seep 
Theme_Keyword: Swamp / Marsh 
Theme_Keyword: Artificial Path 
Theme_Keyword: Reach Code 

Place: 
Place_Keyword_Thesaurus: 

U.S. Department of Commerce, 1977, Countries, dependencies, areas of special 
sovereignty, and their principal administrative divisions (Federal Information 
Processing Standards 10-3): Washington, D.C, National Institute of Standards 
and Technology. 

Place_Keyword: US 
Access_Constraints:'Hont-,..: 
Use Constraints: 

file://C:\Documents and Settings\david.mayerson\Local Settings\Temporary Intemet Files... 01/29/2008 
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None. Acknowledgment of the originating agencies would be appreciated in products 
derived from these data. 

Point_of_Contact: 
Contact_Information: 

ContactjOrganizationJPrimary: 
ContactjOrganization: Earth Science Information Center, U.S. Geological 
Survey 

Contact_Address: 
AddressJType: mailing address 
Address: 507 National Center 
City: Reston 
State_or_Province: VA 
PostaljCode: 20192 
Country: USA 

Contact_Voice_Telephone: 1 888 ASK USGS 
Contact_Voice_Telephone: 1 888 275 8747 
Contact_Electronic_Mail_Address: ask@usgs.gov 
Hours_of_Service: 0800-1600 Eastem Time 
Contact_lnstructions: 

In addition to the address above there are other ESIC offices throughout the 
country. A full list of these offices is at URL: 
<http://mapping.usgs.gov/esic/esic index.html> 

Data_Set_Credit: See dataset specific metadata. 
Native_Data_Set_Environment: 

Microsoft Windows 2000 Version 5.1 (Build 2600) Service Pack I; ESRI ArcCatalog 
8.3.0.800 

Data_Quality_Information: 
Attribute_Accuracy: 

Attribute_Accuracy_Report: 
Statements of attribute accuracy are based on accuracy statements made for U.S. 
Geological Survey Digital Line Graph (DLG) data, which is estimated to be 98.5 
percent. One or more of the following methods were used to test attribute accuracy: 
manual comparison of the source with hardcopy plots; symbolized display of the 
DLG on an interactive computer graphic system; selected attributes that could not be 
visually verified on plots or on screen were interactively queried and verified on 
screen. In addition, software validated feature types and characteristics against a 
master set of types and characteristics, checked that combinations of types and 
characteristics were valid, and that types and characteristics were valid for the 
delineation ofthe feature. Feature types, characteristics, and other attributes conform 
to the Standards for National Hydrography Dataset (USGS, 1999) as ofthe date they 
were loaded into the database. All names were validated against a current extract 
from the Geographic Names Information System (GNIS). The entry and identifier for 
the names match tiiose in tiie GNIS. The association of each name to reaches has been 
interactively checked, however, operator error could in some cases apply a name to a 
wrong reach. This statement is generally true for the most common sources of NHD 
data. Other sources and methods may have been used to create or update NHD data. 
In some cases, additional information may be found in the NHDMetadata table. 

Logical_Consistency_Report: 
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Points, nodes, lines, and areas conform to topological mles. Lines intersect only at nodes, 
and all nodes anchor the ends of lines. Lines do not overshoot or undershoot other lines 
where they are supposed to meet. There are no duplicate lines. Lines bound areas and lines 
identify the areas to the left and right of die lines. Gaps and overlaps among areas do not 
exist. All areas close. 

Completeness_Report: 
The completeness of the data reflects the content of the sources, which most often are the 
published USGS topographic quadrangle and/or the USDA Forest Service Primary Base 
Series (PBS) map. The USGS topographic quadrangle is usually supplemented by Digital 
Orthophoto Quadrangles (DOQs). Features found on the ground may have been eliminated 
or generalized on the source map because of scale and legibility constraints. In general, 
streams longer than one mile (approximately 1.6 kilometers) were collected. Most streams 
that flow from a lake were collected regardless of their length. Only definite channels were 
collected so not all swamp/marsh features have stream/rivers delineated through them. 
Lake/ponds having an area greater than 6 acres were collected. Note, however, that these 
general mles were applied unevenly among maps during compilation. Reaches codes are 
defined on all features of type stream/river, canal/ditch, artificial path, coastline, and 
cormector. Waterbody reach codes are defmed on all lake/pond and most reservoir features. 
Names were applied from the GNIS database. Detailed capture conditions are provided for 
every feature type in the Standards for National Hydrography Dataset available online 
through <http://mapping.usgs.gov/standards/>. This statement is generally tme for die most 
common sources of NHD data. Other sources and methods may have been used to create or 
update NHD data. In some cases, additional information may be found in the NHDMetadata 
table. 

Positional_Accuracy: 
Horizontal_Positional_Accuracy: 

Horizontal_Positional_Accuracy_Report: 
Statements of horizontal positional accuracy are based on accuracy statements 
made for U.S. Geological Survey topographic quadrangle maps. These maps 
were compiled to meet National Map Accuracy Standards. For horizontal 
accuracy, this standard is met if at least 90 percent of points tested are within 
0.02 inch (at map scale) of the tme position. Additional offsets to positions may 
have been introduced where feature density is high to improve the legibility of 
map symbols. In addition, the digitizing of maps is estimated to contain a 
horizontal positional error of less than or equal to 0.003 inch standard error (at 
map scale) in the two component directions relative to the source maps. Visual 
comparison between the map graphic (includmg digital scans of die graphic) 
and plots or digital displays of points, lines, and areas, is used as control to 
assess the positional accuracy of digital data. Digital map elements along the 
adjoining edges of data sets are aligned if they are witiiin a 0.02 inch tolerance 
(at map scale). Features with like dimensionality (for example, features that all 
are delineated with lines), with or without like characteristics, that are within 
the tolerance are aligned by moving the features equally to a common point. 
Features outside the tolerance are not moved; instead, a feature of type 
connector is added to join the features. This statement is generally true for the 
most common sources of NHD data. Other sources and methods may have been 
used to create or update NHD data. In some cases, additional information may 
be found in the NHDMetadata table. 

Vertical_Positional_Accuracy: 
VerticalJPositional_Accuracy_Report: 

Statements of vertical positional accuracy for elevation of water surfaces are 
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based on accuracy statements made for U.S. Geological Survey topographic 
quadrangle maps. These maps were compiled to meet National Map Accuracy 
Standards. For vertical accuracy, this standard is met if at least 90 percent of 
well-defined points tested are within one-half contour interval of the correct 
value. Elevations of water surface printed on the published map meet this 
standard; the contour intervals of the maps vary. These elevations were 
transcribed into the digital data; the accuracy of tiiis transcription was checked 
by visual comparison between the data and the map. This statement is generally 
tme for the most common sources of NHD data. Other sources and methods 
may have been used to create or update NHD data. In some cases, additional 
information may be found in the NHDMetadata table. 

Lineage: 
Process_Step: 

ProcessJDescription: 
The processes used to create and maintain high-resolution NHD data can be 
foimd in the table called "NHDMetadata". Because NHD data can be 
downloaded using several user-defined areas, the process descriptions can vary 
for each download. The NHDMetadata table contains a list of all tiie process 
descriptions that apply to a particular download. These process descriptions are 
linked using the DuuED to the NHDFeatureToMetadata table which contains 
the com_ids of all the features within the download. In addition, another table, 
the NHDSourceCitation, can also be linked through the DuuID to determine the 
sources used to create or update NHD data. 

ProcessJDate: Unknown 
Process_Step: 

Process_Description: See dataset specific metadata. 

Spatial_Data_Organization_Information: 
Direct_Spatial_Reference_Method: Vector 
Point_and_yector_Object_Information: 

Spatial_Reference _Information: 
Horizontal_Coordinate_System_Definition: 

Geographic: 
Latitude_Resolution: 0.000001 
Longitude_Resolution: 0.000001 
Geographic_Coordinate_Units: Decimal degrees 

Geodetic_Model: 
Horizontal_Datum_Name: North American Datum of 1983 
Ellipsoid_Name: Geodetic Reference System 80 
Semi-major_Axis: 637813 7.000000 
Denominator_of_Flattening_Ratio: 298.257222 

Vertical_Coordinate_System_Definition: 
Altitude_System_Definition: 

Altitude_Datum_Name: National Geodetic Vertical Datum of 1929 
Altitude_Resolution: 0.1 
Altitude Distance Units: meters 
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Altitude _Encoding_Method: 
Explicit elevation coordinate included with horizontal coordinates 

Entity _and_Attribute_Information: 
Overvie'w_Description: 

Entity_and_Attribute_Overview: 
The National Hydrography Dataset is a comprehensive set of digital spatial data that 
encodes information about naturally occurring and constmcted bodies of water, paths 
through which water flows, and related entities. The information encoded about 
features includes a feature date, classification by type, other characteristics, a unique 
common identifier, the feature length or area, and (rarely) elevation of the surface of 
water pools and a description of the stage of the elevation. For reaches, encoded 
information includes a reach code. Names and their identifiers in the Geographic 
Names Information System, are assigned to most feature types. The direction of flow 
is encoded for networked features. The data also contains relations that encode 
metadata, and infonnation that supports the exchange of future updates and 
improvements to the data. The names and definitions of all feature types, 
characteristics, and values are in the Standards for National Hydrography Dataset: 
Reston, Virginia, U.S. Geological Survey, 1999. The document is available onlme 
through <http://mapping,usgs.gov/standai'ds/>. 

Entity__and_Attribute_Detail_Citation: 
The names and definitions of all feature types, characteristics, and values are in U.S. 
Geological Survey, 1999, Standards for National Hydrography Dataset High 
Resolution: Reston, Virginia, U.S. Geological Survey. The document is available 
online through <http://mapping .usgs. gov/standai'ds/>. Information about tables and 
fields in the data are available from the user documentation for the National 
Hydrography Dataset at <http ://nhd.us gs. gov>. The National Map - Hydrography 
Fact Sheet is also available at: 
<http://erg.usgs.gov/isb/pubs/factsheets/fs06002.html>. 

Distributionjlnformation: 
Distributor: 

Contactjlnformation: 
Contact_Organization_Primary: 

ContactjOrganization: Earth Science Information Center, U.S. Geological 
Survey 

Contact_Address: 
AddressJType: mailing address 
Address: 507 National Center 
City: Reston 
State_or_Province: VA 
PostaljCode: 20192 
Country: USA 

Contact_Voice_Telephone: 1 888 ASK USGS 
Contact_Voice_Telephone: I 888 275 8747 
Contact_Electronic_Mail_Address: ask@usgs.gov 
Hours_of_Service: 0800-1600 Eastem Time 
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Contact_Instructions: 
In addition to the address above tiiere are other ESIC offices throughout the 
country. A full list of these offices is at URL: 
<http://mapping.usgs.gov/esic/esic index.html> 

Standard_Order_Process: 
Digital_Form: 

Digital_Transfer_Information: 
Format_Name: ArcGIS Geodatabase 
Format_Version_Number: 8.3 
File_Decompression_Technique: tar and uncompress 

Metadata_Reference _Information: 
MetadataJDate: 20040415 
Metadata_Contact: 

Contact_Information: 
Contact_Organization_Primary: 

ContactJDrganization: Earth Science Information Center, U.S. Geological 
Survey 

Contact_Address: 
AddressJType: mailing address 
Address: 507 National Center 
City: Reston 
State_or_Province: VA 
Postal_Code: 20192 
Country: USA 

Contact_Voice_Telephone: 1 888 ASK USGS 
Contact_Voice_Telephone: 1 888 275 8747 
Contact_Electronic_Mail_Address: nhd @ usgs. gov 
Hours_of_Service: 0800-1600 Eastem Time 
Contact_Instructions: 

In addition to the address above there are other ESIC offices throughout the 
country. A full list of these offices is at URL: 
<http://mapping.usgs.gov/esic/esic index.html> 

Metadata_Standard_Name: FGDC Content Standard for Digital Geospatial Metadata 
Metadata_Standard_Version: FGDC-STD-001-1998 
Metadata_Time_Convention: local time 
Metadata_Extensions: 

Online_Linkage: <http://www.esri.com/metadata/esriprof80.html> 
Profile_Name: ESRI Metadata Profile 

Generated by me version 2.7.33 on Tue Jul 20 16:04:29 2004 
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, County_metadata 
identi fi cati on_lnformati on: 
Citation: 
Citation_lnformation: 
Originator: 

U.S. Department of commerce 
Bureau of the Census 
Geography Division 

Publication_Date: 2001 
Title: TIGER/Line Files, Redistricting census 2000 
Edition: Redistricting Census 2000 
Series_lnformation: 
Series_Name: TIGER/Line Files 
lssue_ldentification: version (MMYY) represents the month and year file 

created 
Publi cati on_lnformati on: 
Publication_Place: Washington, DC 
Publisher: 
U.S. Department of Commerce 
Bureau of the Census 
Geography Division 

Description: 
Abstract: 
TIGER, TIGER/Line, and Census TIGER are registered trademarks of the Bureau 
of the Census. The Redistricting Census 2000 TIGER/Line files are an extract 
of selected geographic and cartographic information from the Census TIGER 
data base. The geographic coverage for a single TIGER/Line file is a county 
or statistical equivalent entity, with the coverage area based on January 1, 
2000 legal boundaries. A complete set of Redistncting Census 2000 TIGER/Line 
files includes all counties and statistically equivalent entities in the 

United 
States and Puerto Rico. The Redistricting Census 2000 TIGER/Line files will 
not include files for the island Areas. The Census TIGER data base represents 
a seamless national file with no overlaps or gaps between parts. However, 

each 
county-based TIGER/Line file is designed to stand alone as an independent data 
set or the files can be combined to cover the whole Nation. The Redistricting 
Census 2000 TIGER/Line files consist of line segments representing physical 
features and governmental and statistical boundaries. The Redistricting 

Census 
2000 TIGER/Line files do NOT contain the ZIP Code Tabulation Areas (ZCTAs) and 
the address ranges are of approximately the same vintage as those appearing in 
the 1999 TIGER/Line files. That is, the Census Bureau is producing the 
Redistricting Census 2000 TIGER/Line files in advance of tiie computer 

processing 
that will ensure that the address ranges in the TIGER/Line files agree with 

the 
final Master Address File (MAF) used for tabulating census 2000. The files 

contain 
information distributed over a series of record types for the spatial objects 

of a 
county. There are 17 record types, including the basic data record, the shape 
coordinate points, and geographic codes that can be used with appropriate 

software 
to prepare maps. Other geographic information contained in the files includes 
attributes such as feature identifiers/census feature class codes (CFCC) used 

to 
differentiate feature types, address ranges and ZIP Codes, codes for legal and 
statistical entities, latitude/longitude coordinates of linear and point 

features, 
landmark point features, area landmarks, key geographic features, and area 
boundaries. The Redistricting Census 2000 TIGER/Line data dictionary contains 
a complete list of all the fields in the 17 record types. 

Purpose: 
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Countvmetadata 
in order for others to use the information in the Census TIGER data base in a 
geographic information system (GIS) or for other geographic applications, the 
Census Bureau releases to the public extracts of the data base in the form of 
TIGER/Line files. Various versions of the TIGER/Line files have been 

released; 
previous versions include the 1990 Census TIGER/Line files, the 1992 

TIGER/Line 
the 1995 TIGER/Line files, the the 1994 TIGER/Line files, 

the 1998 TIGER/Line files, 

1997 

and the 1999 TIGER/Line files. The 

originally produced to support the Census 

files and other Census TIGER 
http://www.census.gov/geo/www/ti ger. 

files, 
TIGER/Line 

files, 
Redistricting 

census. 2000 TIGER/Line files were 
2000 

Redistricting Data Program. 
Supplemental_informati on: 
To find out more about TIGER/Line 
data base derived data sets visit 

Time_Period_of_content: 
Ti me_Peri od_informati on: 
si ngle_Date/Ti me: 
Calendar_Date: 2000 

Currentness_Reference: 2000 
status: 
Progress: Complete 
Mai ntenance_and_Update_Frequency: 
TIGER/Line files are extracted from the 
geographic programs required to support 
Census Bureau. No changes or updates will be made to the Redistricting Census 
2000 TIGER/Line files. Future releases of TIGER/Line files will reflect 

updates 
made to the Census TIGER data base and will be released under a version 

numbering 
system based on the month and year the data is extracted, 

spatial_Domain: 
Boundi ng_Coordi nates: 
West_Boundi ng_coordi nate: +131.OOOOOO 
East_Boundi ng_Coordi nate: -64.OOOOOO 
North_Boundi ng_Coordi nate: +72.OOOOOO 
South_Boundi ng_cpordinate: -15.OOOOOO 

Keywords: 
Theme: 
Theme_Keyword_Thesaurus: None 

Census TIGER data base when needed for 
the census and survey programs of the 

Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme__Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 
Theme_Keyword 

Line Feature 
Feature identifier 
Census Feature class Code (CFCC) 
Address Range 
Geographic Entity 
Point/Node 
Landmark Feature 
Political Boundary 
Statistical Boundary 
Polygon 
County/County Equivalent 
TIGER/Line 
Topology 
Street Centerline 
Lati tude/Longi tude 

Theme_Keyword: ZIP Code 
Theme_Keyword: vector 
Theme_Keyword: TIGER/Line identification Number (TLID) 
Theme_Keyword: Street Segment 
Theme_Keyword: Coordinate 
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Theme_Keyword: Boundary 

Place: 
Piace_Keyword_Thesaurus: 
FIPS Publication 6-4 
FIPS Publication 55 

Place_Keyword: united states 
Place_Keyword: Puerto Rico 
Place_Keyword: County 

Access_constraints: None 
Use_Constraints: 
None. Acknowledgment of the U.S. Bureau of the Census would be appreciated for 
products derived from these files. TIGER, TIGER/Line, and Census TIGER are 
registered trademarks of the Bureau of the Census. 

Nati ve_Data_set_Envi ronment: 
TIGER/Line files are created and processed in a VMS environment. The 

environment 
consists of two Alpha Server 8400s clustered together running OpenVMS version 
6.2-1H3 used for production operations. The Census TIGER system is driven by 
DEC Command language (DCL) procedures which invoke c software routines to 

extract 
selected geographic and cartographic information (TiGER/Line files) from the 
operational Census TIGER data base. 

Data_Quali ty_informati on: 
Att ri bute_Accu racy: 
Attribute_Accuracy_Report: 
Accurate against Federal information Processing Standards 
(FIPS), FIPS Publication 6-4, and FlPS-55 at the 100% level for the codes and 

base 

fully 
names. The remaining attribute information has been examined but has not been 

tested for accuracy. 
Logi cal_consi stency_Report: 
The feature network of lines (as represented by Record Types 1 and 2) is compete 
for census purposes. Spatial objects in TIGER/Line belong to the "Geometry and 
Topology" (GT) class of objects in the "Spatial Data Transfer Standard" (SDTS) 
FIPS Publication 173 and are topologically valid. Node/geometry and topology 
(GT)-polygon/chain relationships are collected or generated to satisfy 

topological 
edit requirements. These requirements include: 
* Complete chains must begin and end at nodes. 
* complete chains must connect to each other at nodes. 
* Complete chains do not extend through nodes. 
* Left and right GT-polygons are defined for each complete chain element and are 
consistent throughout the extract process. 
* the chains representing the limits of the files are free of gaps. 
The Census Bureau performed automated tests to ensure logical consistency and 

limits 
of files. All polygons are tested for closure. The Census Bureau uses its 

internally 
developed Geographic Update System to enhance and modify spatial and attribute 

data in 
the Census TIGER data base. Standard geographic codes, such as FIPS codes for 

states, 
counties, municipalities, and places, are used when encoding spatial entities. 

The 
Census Bureau performed spatial data tests for logical consistency of the codes 

during 
the compilation of the original Census TIGER data base files. Most of the Codes 
themselves were provided to the Census Bureau by the USGS, the agency 

responsible for 
maintaining FIPS 55. Feature attribute information has been examined but has not 

been 
fully tested for consistency. 
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Completeness_Report: 

Data completeness of the TIGER/Line files reflects the contents of the Census 
TIGER 

data base at the time the TIGER/Line files (Redistricting census 2000 version) 
were 

created. 
Positional_Accuracy: 

Hori zontal_P6si ti onal .Accuracy: 
Hori zontal_Posi ti onal_Accuracy_Report: 
The information present in these files is provided for the purposes of 

statistical 
analysis and census operations only. Coordinates in the TIGER/Line files 

have six 
implied decimal places, but the positional accuracy of these coordinates is 

not as 
great as the six decimal places suggest. The positional accuracy varies 

with the 
source materials used, but generally the information is no better than the 

established 
national map Accuracy standards for 1:100,000-scale maps from the U.S. 

Geological 
Survey (USGS); thus it is NOT suitable for high-precision measurement 

applications 
such as engineering problems, property transfers, or other uses that might 

requi re 
highly accurate measurements of the earth's surface. The USGS 

1:100,000-scale maps 
met national map accuracy standards and use coordinates defined by the North 
American Datum, 1983. For the contiguous 48 States, the cartographic 

fidelity of 
most of the Redistricting Census 2000 TIGER/Line files, in areas outside the 
1980 census Geographic Base File/Dual independent map Encoding (GBF/DIME) [ 

f i 1 e 
coverage and selected other large metropolitan areas, compare favorable with 

the 
USGS 1:100,000-scale maps. The Census Bureau cannot specify the accuracy of 
features inside of what was the 1980 GBF/DIME-File coverage or selected 

metropolitan 
areas. The Census Bureau added updates to the TIGER/Line files that 

enumerators 
annotated on maps sheets prepared from the Census TIGER data base as they 

attempted 
to traverse every street feature shown on the Census 2000 map sheets; the 

Census 
Bureau also made other corrections from updated map sheets supplied by local 
participants for census Bureau programs. The locational accuracy of these 

updates 
is of unknown quality. In addition to the Federal, State, and local 

sources, 
portions of the files may contain information obtained in part from maps and 
other materials prepared by private companies. Despite the fact the 

TIGER/Line 
data positional accuracy is not as high as the coordinate values imply, the 
six-decimal place precision is useful when producing maps. The precision 

allows 
features that are next to each other on the ground to be placed in the 

correct ' 
position, on the map, relative to each other, without overlap. 

Lineage: 
Source_lnformation: 

source_citation: 
citation_information: 

Originator: ( 
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U.S. Department of commerce 
Bureau of the Census 
Geography Division 

Publication_Date: Unpublished material 
Title: Census TIGER data base 
Edition: Redistricting Census 2000 

Type_of_source_Media: On Tine 
Source_Time_Period_of_Content: 
Time_Period_lnf ormati on:. 
Single_Date/Time: 
Calendar_Date: 2000 

source_currentness_Reference: Date the file was made available to create 
TIGER/Line File extracts. 

Source_Citation_Abbreviation: TIGER 
Source_Contribution: 
Selected geographic and cartographic information (line segments) from 
the Census TIGER data base. 

Process_Step: 
Process_Description: 
In order for others to use the information in the Census TIGER data base in 
a GIS or for other geographic applications, the Census Bureau releases 

periodic 
extracts of selected information from the census TIGER data base, organized 

as 

the 
topologically consistent networks, software (TIGER DB routines) written by 

Geography Division allows for efficient access to Census TIGER system data. 
TIGER/Line files are extracted from the Census TIGER data base by county or 
statistical equivalent area. Census TIGER data for a given county or 

statistical 
equivalent area is then distributed among 17 fixed length record ASCII 

files, each 
one containing attributes for either line, polygon,, or landmark geographic 

data 

files 

names, 

etc.) 

types. The Census Bureau has released various versions of the TIGER/Line 

since 1988, with each version having more updates (feature and feature 

address ranges and ZIP codes, coordinate updates, revised field definitions, 

than the previous version. 
Source_Used_Citation_Abbreviation: Census TIGER data base 
Process_Date: 2000 

spati al_Data_Organi zati on_lnformati on: 
Indirect_Spatial_Reference: 
Federal Information Processing Standards (FIPS) and feature names 
and addresses. 

Direct_Spatial_Reference_Method: Vector 
Poi nt_and_Vector_Obj ect_Informati on: 
SDTS_Terms_Description: 
SDTS_Point_and_vector_Object_Type: Node, network 
Point_and_vector_Object_Count: 570 to 56,000 
5DTS_Point_and_Vector_Object_Type: Entity point 
SDTS_Point_and_vector_Object_Type: Complete chain 
Point_and_Vector_Object_Count: 790 to 83,000 
SDTS_Point_and_Vector_object_Type: GT-polygon composed of chains 
Point_and_Vector_object_Count: 290 to 33,000 

Spatial_Reference_lnformation: 
Hori zontal_Coordi nate_System_Defi ni ti on: 
Geographic: 
Latitude_Resolution: 0.000458 
Longitude_Resolution: 0.000458 
Geographic_Coordinate_units: Decimal degrees 
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Entity_and^Attribute_lnformation: 

Overview_Description: 
Entity_and_Attribute_Overview: 

The TIGER/Line f i l e s contain data describing three major 
types of f e a t u r e s / e n t i t i e s ; 
Line Features -
1) Roads 
2) Railroads 
3) Hydrography 
4) Miscellaneous transportation features and selected power lines and pipe 

lines 
5) Political and statistical boundaries 
Landmark Features -
1) Point landmarks, e.g., schools and churches. 
2) Area landmarks, e.g.. Parks and cemeteries. 
3) Key geographic locations (KGLs), e.g., shopping centers and factories. 
Polygon features -
1) Geographic entity codes for areas used to tabulate the Census 2000 census 
statistical data and 1990 geographic areas 
2) Locations of area landmarks 
3) Locations of KGLs 
The line features and polygon information form the majority of data in the 

TIGER/Line 
files, some of the data/attributes describing the lines include coordinates, 

feature 
identifiers (names), CFCCs (used to identify the most noticeable 

characteristic of a 
feature), address ranges, and geographic entity codes. The TIGER/Line files 

contai n 
point and area labels that describe landmark features and provide locational 

reference. 
Area landmarks consist of a feature name or label and feature type assigned to 

a polygon 
or group of polygons. Landmarks may overlap or refer to the same set of 

polygons. 
The Census TIGER data base uses collections of spatial objects (points, lines, 

and 
polygons) to model or describe real-world geography. The Census Bureau uses 

these I 
spatial objects to represent features such as streets, rivers, and political 

boundaries 
and assigns attributes to these features to identify and describe specific 

features 
such as the 500 block of Market Street in Philadelphia, Pennsylvania. 

Enti ty_and_Att ri bute_Detail_Ci tati on: 
U.S. Bureau of the Census, TIGER/Line files, 
Redistricting Census 2000 Technical Documentation. The TIGER/Line 

documentation 
defines the terms and definitions used within the files. 

Di stri buti on_informati on: 
Distributor: 
contact_lnformation: 
Contact_Organization_Primary: i 
Contact_Organization: 
U.S. Department of Commerce 
Bureau of the Census 
Geography Division 
Products and Services staff 

Contact_Address: 
Address_Type: Physical address 
Address: 8903 Presidential Parkway, WP I 
City: Upper Marlboro 
State_or_Province: Maryland I 

Page 6 



County_metadata 
Postal_Code: 20772 

Contact_Voice_Telephone: (301) 457-1128 
Contact^ddress: 
Address_Type: Mailing address 
Address: Bureau of the Census 
City: Washington 
State_or_Province: District of Columbia 
Postal_Code: 20233-7400 

Contact_Voice_Telephone: (301) 457-1128 
contact_Facsi mi 1e_Telephone: 

(301) 457-4710 
Contact_Electronic _Mail_Address: tigerScensus.gov 

Resource_Description: Redistricting census 2000 TIGER/Line Files 
Di stri buti on_Li abi1i ty: 
NO warranty, expressed or implied is made and no liability is 
assumed by the U.S. Government in general or the U.S. Census Bureau in specific 

as 
to the positional or attribute accuracy of the data. The act of distribution 

shall 
not constitute any such warranty and no responsibility is assumed by the U.S. 
Government in the use of these files. 

Standard_Order_Process: 
Digital_Form: 
Digital_Transfer_lnformation: 
Format_Name: TGRLN (compressed) 
Format_Version_Number: Redistricting Census 2000 
Format_Version_Date: 2000 
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http://www.census.gov/geo/www/tiger for information on availability on 
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Ordering_lnstructions: 
TO obtain more information about ordering TIGER/Line files visit 
http://www.census.gov/geo/www/ti ger. 
Tecnnical_Prequisites: The Redistricting Census 2000 TIGER/Line files contain 

geographic 
data only and do not include display or mapping software or statistical data. 
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list of vendors who have developed software capable of processing TIGER/Line 

files 
can be found by visiting http://www.census.gov/geo/www/tiger 

Metadata_Reference_lnformation: 
Metadata_Date: 2000 
Metadata_Contact: 
Contact_informati on: 
Contact_Organization_Primary: 
Contact_organi zati on: 
U.S. Department of Commerce 
Bureau of the Census 
Geography Division 
Products and Services Staff 

Contact_Address: 
Address_Type: Physical Address 
Address: 8903 Presidential Parkway, WP I 
City: Upper Marlboro 
State_or_Province: Maryland 
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Identification_Information: 
Citation: 

Citation_Information: 
Originator: USDA/NRCS - National Cartography & Geospatial Center 
Title: Enhanced Digital Raster Graphic 30x60 1:100,000 

Description: 
Purpose: The Enhanced DRG is useful as a source or background layer in a GIS, as 

a means to perform guality assurance on other digital products, and as a source for 
the collection and revision of vector data. The removal of the collar information 
allows the Enhanced DRGs to be edge-matched and displayed simultaneously in a 
Geographic Information System. 

Time_Period_of_Content: 
Tiine_Period_Inf ormation: 

Single_Date/Time: 
Calendar_Date: 1963 - 1997 

Status: 
Progress: Planned 

Spatial_Domain: 
Bounding_Coordinates: 
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North_Bounding_Coordinate: 37.00029 
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Keywords: 
Theme: 
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Place: 
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Use_Constraints: 

The U.S. Department of Agriculture, Service Center Agencies should be 
acknowledged as the data source in products derived froin these data'. 

This data set is not designed for use as a primary regulatory tool in permitting 
or citing decisions, but may be used as a reference source. This is public 
information and may be interpreted by organizations, agencies, units of government, 
or others based on needs; however, they are responsible for the appropriate 
application. Federal, State, or local regulatory bodies are not to reassign to the 
Service Center Agencies any authority for the decisions that they make. The Service 
Center Agencies will not perform any evaluations of these data for purposes related 
solely to State or local regulatory programs. 

Photographic or digital enlargement of these data to scales greater than at 
which they were originally mapped can cause misinterpretation of the data. Digital 
data files are periodically updated, and users are responsible for obtaining the 
latest version of the data. 
Point_of_Contact: 
Contact_Information: 

Contact_Organization_Primary: 
Contact_Organization: National Cartography and Geospatial Center 

Contact_Address: 
Address: 501 W. Felix St, Bldg 23 
City: Fort Worth 
State_or_Province: Texas 
Postal_Code: 76115 

Data_Quality_Information: 
Lineage: 

Source_Information: 
Source_Citation: 
Citation_Information: 
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Beartooth Mapping, Inc 
Publication_Date: 2001 
Title: Enhanced Digital Raster Graphic 

Source_Scale_Denominator: 100,000 
Process_Step: 
Process_Description: No post processing was done on these files. Data was 

originally developed by USGS (http://mcmcweb.er.usgs.gov/drg) and enhanced by 
Beartooth Mapping, Inc. (www.beartoothmaps.com). 

Process_Date: 200010 
Spatial_Reference_Information: 
Horizontal_Coordinate_System_Definition: 

Planar: 
Grid_Coordinate_System: 

Grid_Coordinate_System_Name: Universal Transverse Mercator 
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UTM_Zone_Number: 13 
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Scale_Factor_at_Central_Meridian: 0.9996 
Longitude_of_Central_Meridian: -105 
Latitude_of_Projection_Origin: 0.0 
False_Easting: 500000.0 
False_Northing: 0.0 

Geodetic_Model: 
Horizontal_Datum_Name: North American Datum of 1983 (NAD83) 
Ellipsoid_Name: GRS1980 
Semi-major_Axis: 6378137.0 
Denominator_of_Flattening_Ratio: 298.257222101 

Entity_and_Attribute_Information: 
Overview_Description: 

Entity_and_Attribute_Overview: , 
Each raster entity or pixel contains a color index from 0 through 12 • 

referencing a color palette of RGB values from 0 through 255 in which the standard 
colors used in the DRGE are defined. 

Entity_and_Attribute_Detail_Citation: Detailed information about the digital 
raster graphics is available at http://mcmcweb.er.usgs.gov/drg/drg_technical.html. 
In addition to the general information, the site provides standards and 
specifications for the imagery. 
Distribution_Information: 
Distribution_Liability: 

Although these data have been processed successfully on a computer system at the 
U.S. Department of Agriculture, no warranty expressed or implied is made by the 
Service Center Agencies regarding the utility of the data on any other system, nor 
shall the act of distribution constitute any such warranty. The U.S. Department of 
Agriculture will warrant the delivery of this product in computer readable format, 
and will offer appropriate adjustment of credit when the product is determined 
unreadable by correctly adjusted computer input peripherals, or when the physical 
medivim is delivered in damaged condition. Request for adjustment of credit must be 
made within 9 0 days from the date of this shipment from the ordering site. 

Neither the U.S. Department of Agriculture, nor any of its agencies are liable 
for misuse of the data, for damage, for transmission of viruses, or for computer 
contamination through the distribution of these data sets. The U.S. Department of 
Agriculture prohibits discrimination in all its programs and activities on the basis 
of race, color, national origin, sex, religion, age, disability, political beliefs, 
sexual orientation, or marital or family status. (Not all prohibited bases apply to 
all programs.) 

Standard_Order_Process: 
Digital_Form: 

Digital_Transfer_Information: 
Format_Name: Tag Image File Format (TIFF) f 

Metadata_Reference_Inf ormation: -̂. 
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3. Evaluation of hydraulic relationships between surface waters and shallow 
ground waters in the two districts. 

4. Characterization of chemical and hydraulic impacts of mine dewatering 
effluents on surface waters and shallow ground waters in the two districts. 

5. Analysisof the vulnerability of shallow ground waters in the two districts to 
contamination from uranium industry activities. 

6. Characterization o f the quality of runoff from uranium minewaste piles. 

The second goal of this assessment is to develop recommendations for the solution 
of identifiea problems. Strategies evaluated for controlling pollution from uranium 
mining sources are 

1. Application of the federal National Pollutant Discharge Elimination System 
(NPDES) permits and of state surface and ground water quality regulations to 
address water pollution problems in the Grants Mineral Belt. 

2. Use of the Resource Conservation and Recovery Act (RCRA) and the federal 
"Superfund" to mitigate uranium mining impacts on water quality. 

3. Use of state radiation protection regulations as water pollution control tools. 

4. Use of land treatment practices to prevent nonpoint source pollution from 
uranium mine waste piles. • 

2.3 AREAL DESCRIPTION 

2.3.L Location and Major Features 

The Grants Mineral Belt is an approximately rectangular area in northwest New 
Mexico, encompassmg portions of McKinley, Cibola, Sandoval, and Bernalillo 
couniies i he Mineral Belt is approximately 1QQ miles long and 25 miles w i d ^ 
!!^.':f- '^f • V" ' y ^ ^ ^ ^ "Mineral 3elt" refers primarily to the uranium ore found in 
UIIS drea. Locaiions ot uranium mining areas within the Mineral Belt are indicated 
on the map. 

The Belt encompasses portions of the Laguna and Canoncito Reservations along its 
southeast extent, and a cornerof the Navajo Reservation at its northwest extent 
lnterstate-40 lies to the south of the Mineral Belt; located along 1-40 are the local 
population centers of Grants-Milan and Gallup. Smaller communities in the area 
include Crownpoint, San Mateo, and Laguna. Just north o f the Grants Mineral Belt 
is Chaco Canyon, a National Monument noted for its ancient pueblo ruins. 

Major topographic features in the area include.the Zuni Mountains southeast of 
Gallup, the Cebolleta Mountains in the southeast cornerof McKinley County and 
Mount Taylor northeast of Grants. The Continental Divide cuts approximately 
through the middle o f the Belt, wi th stream courses to the east (e.g , Rio Paguate 
RIO Moquino, and San Mateo Creek) being part of the Rio Grande drainage and 
stream courses to the west (e.g. Puerco River, and Coyote Wash) par to f the 
Colorado River dramage. Characteristic landforms include rugged mountains, 
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broad, flat valleys, mesas, cuestas, rock terraces, steep escarpments, canyons, lava 
flows, volcanic cones, buttes, and arroyos. 

2.3.2. Climate and Vegetation 

The climate in the region is arid to semiarid. Annual precipitation is 20-to-30 inches 
in the mountain areas and 8-to-10 inches in the lower areas. The majority of 
precipitation occurs in the summer as brief, intense thunderstorms. Mountain areas 
usually receive significant amounts of snow in the winter. Evaporation exceeds 
precipitation throughout the region. 

Potential evapotranspiration is more than 30 inches of water in an average year. 
Because less than 17 inches of precipitation on the average is received annually, 
there is a large net water def ic i t Al though small water surpluses occur in winter 
(December thru February), large water deficits are incurred during the remainder of 
the year. The deficit is greatest during the warm growing season months of June 
through September. 

Vegetation of the region is typical of that of other semiarid climates of the 
Southwest. Most of the low-lying area is grassland with some cacti and yucca. 
Pinon and juniper are the dominant trees found on upland and north-facing slopes. 
Ponderosa pines and firs are found in the high mountain areas, in much of the 
valley areas, vegetation is insufficient to prevent erosion. Riparian vegetation 
along stream courses is l imited; where it does occur, it consists primarily of 
Cottonwood and salt cedar trees. 

2.3.3. Geology 

The Belt lies along the southern edge o f the San Juan Basin, which is in the eastern 
part of the Colorado Plateau physiographic province. It is a region of scarped 
tablelands with broad valleys, and local canyons cut in Mesozoic and younger 
sedimentary rocks (Stone and others, 1983). The rocks are comprised principally of 
alternating shales and sandstones and some limestones. 

Primary structural geologic features in the Grants Mineral Belt area are the Chaco 
Slope, Zuni Uplift, and Acoma Sag (Figure 2.2). Along the Chaco Slope, Cretaceous 
and Tertiary rocks out crop. Mesozoic and Upper Palezoic sediment and 
Precambrian igneous and metamorphic rocks are exposed in the Zuni Uplift (Stone 
and others, 1983). These strata dip to the northeast toward the basin axis. Figure 
2.3 is a cross-section of the San Juan Basin; the Grants Mineral Belt falls in the region 
between the southwest edge and Crownpoint. Figure 2.4 is a stratigraphic column 
of the underlying geologic formations in the principal mining districts. 

Of significance to this study is the Morrison Formation, of Upppr Inrassic agp In 
descending order, it consists of the Brushy Basin member, the Westwater Canyon 
member, and the Recapture member. The Westwater Canyon mem.ber is host to the 
major uranium ore deposits and also to a maior aquiter ot the Grants Mineral Bpl,t 
'̂  consists of interbedded fluvial arkosic sandstone, claystone. and mudstor^e Its 
average thickness is 250 feet, but it thins to 100 feet southward and p^-^tw^rd The 
Brushy Basin member, which overlies the Westwater, consists of a relatively 
impervious shale. Included in the Brushy Basin member, is the Jackpile Sandstonp 
which bears the uranium ore body that is mined near Laguna and the Poison 
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FIGURE 2.4 Stratigraphic sections of the Church Rock, Ambrosia Lake, and 
Laguna-Paguate mining district (after N.M. Energy and Minerals 
Dept., 1984). 
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Canyon Sandstone which bears uranium that is mined near Grants. The average 
thickness of the Brushy Basin member is 185 feet; toward the southwest part of the 
San Juan Basin, in the vicinity of Gallup, the Brushy Basin member is absent. 
Underlying the Morrison Formation is the San Raphael Group which includes the 
I odi l to Limestone, a uranium bearing unit that is mined near Grants. 

The Dakota Sandstone is a Lower Cretaceous formation overlvino the Morrison 
Formation. It consists of massive guartz sandstone interbedded with coal lenses. In 
the southwest part of the San Juan Basin, where the Brushy Basin member is absent, 
the Dakota Sandstone and Westwater Canyon member form a single hydrologic 
unit. 

Much of the emphasis of this study is on the relatively th in veneers of Quaternary 
unconsolidated to semi-consolidated alluvial, eolian. and terrace deposits that 
overlie the consolidated rock units in the vallev bottoms. These deposits are 
predominantly silty or clayey fine sand, wi th occasional concentrations of coarse 
sand or gravel. Alternating periods of erosion and deposition have resulted in 
marked disconformities within the alluvium (Leopold and Snyder, 1951). Thickness 
o f the alluvial deposits in the area of concern is usually lessthan 200 feet. 

2.3.4. • Water Resources 

Surface Water. 

Prior to uranium mining and discharge of dewatering effluents, most streams in the 
Grants Mineral Belt area were ephemeral. Peak flows occurred in the late summer, 
during heavy thunderstorms. Somewhat lessintense flows also occurred in the late 
winter and early spring, due to melting of snow in the mountains. Because 
vegetation in the area is insufficient to impede erosion, runoff from these waters 
carries a heavy sediment load. 

The only significant naturally perennial waters are a few small springs along the 
Puerco River, and streams draining the flanks of Mt. Taylor. The most significant of 
the perennial streams are Rio Paguate and Rio Moquino which drain the northeast 

.slope of Mt. Taylor and traverse the Laguna-Paguate mining district (see Figure 2.1). 
Since construction of San Mateo Reservoir. San Mateo Creek has f lowed 
continuously near the community of San Mateo, located on the northwest side of 
Mt. Taylor in the Ambrosia Lake district. Because of streamflow losses, howpvpr, 
San Mateo Creek normally becomes ephemeral wi th in one mile below San Mateo. 

The water in these channels is eventually lost to evaporation and infi ltration to 
shallow alluvial aquifers. Recharge of bedrock aquifers also occurs in short strptrhp^ 
wherp thp strpam<; intPr<;prt hpdrnrk nutrrnp'; 

Ground Water. 

As stated previously, the Westwater Canyon member of thP Morrison Formation is a 
principal aguifer in the area, wi th vields to wells of up to several hundred gallQn<; 
per minute. Reliable water supplies are aiso available from the Gallup Sandstone, 
the Dakota Sandstone, the Glorieta Sandstone, and the San Andres Limestone. 
)ewaterina of uranium mines has resulted in a significant decline in water levels in 

the aquifers tapped (mainly the Morrison Formation) and in adjacent formations 
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Other aquifer systems occur in the unconsolidated valley fills (alluvium) along the 
San IVIateo creek and the Puerco River, wi th vields to wells usually less than fifty 
gallons per minute. The alluvial deposits range from 0 to about 170 feet in 
thickness; vyater is~found anywhere from a few feet to 100 feet below the surface. 
Recharge of the alluvial aquifers occurs both from infi l tration of surface f low and 
from bedrock discharges in the form of seeps and springs. 

Alluvial ground water-level maps for the Puerco River and the San Mateo Creek 
valleys are shown in Figures 2.5 and 2.6, respectively. The general direction of 
alluvial ground water f low in both vallevs is to the southwest, corresponding to the 
slope o f the land surface. 

Water Use. 

, Historically, the principal uses of water in the Grants Mineral Belt have been 
domestic use and livestock watering. Domestic and municipal wells tap both 
alluvial and bedrock aquifers throughout the area. Numerous shallow domestic 

wells are located around the municipalities of Milan and Gallup. Milan derives its 
municipal water supply from wells tapping the San Andres Limestone. The adjacent 
community of Grants produces rnunicipal water from wells tapping basalt, alluvium, 
the San Andres Limestone, and the Glorieta Sandstone. Most of the watersupply 
tor the City of Gallup comes from the Gallup Sandstone. Crownpoint derives its 
water supply from the Morrison Formation. Water for livestock is primarily derived 
from the shallow alluvial aquifer. 

Irrigated agriculture is l imited. butoccOrstosome extent along the valleys of 
Bluewater Creeks the Rio San Jose, and San Mateo Creek, and along the North Fork 
of Puerco River from the state road 566 bridge downstream to Gallup (see Figure 
3.1). The main crops are vegetables and forage. 

The advent of uranium mining has broughtsupport industries which utilize ground 
water to some extent to the area; examples include cement and caustic soda plants. 
Moreover, large amounts of ground water are pumped from the uranium mines 
and discharged to surface watercourses or utilized by uranium mills. 

Use of surface water has been limited due to its predominantiv ephemeral nature. 
The discharge of mine dewatering effluents, however, has caused the now 
perennial streams to become important livestock water supplies. 

2.3.5. Land Use 

The Grants Mineral Belt is a complex mixture of Indian reservations a rd Federal, 
state, and private lands. The land is primarily used for livestock grazing by Indian 
and private ranchers. Logging occurs to a small extent in the mountain areas. In the 
Gallup area, coal mining has occurred since the 1880s. 

Uranium mining began in the 1950s. The uranium companies have both leased 
lands from the Federal government, the state, and Indians tribes, and bought some 
lands outright. 
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FIGURE 2.6 Alluvial ground water levels along San Mateo Creek and the Arroyo 
del Puerto (after Brod and Stone, 1981). 
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2.4 HISTORY OFTHE URANIUM INDUSTRY IN THE STUDY AREA 

Four mining districts have been developed wi th in the Grants Mineral Belt, and are, 
f rom east to west, the Laguna-Paguate, Ambrosia Lake. Smith Lake, and the Church 
Rock mining districts (see Figure 2.1). There has been extensive exploration and 
new mine development in areas such as the Crownpoint, Nose Rock, and Marquez. 

Extraction of uranium ore from the Laguna-Paguate and Ambrosia Lake mining 
districts began in the early 1950s using strip and open-pit mining methods. At that 
t ime most of the ores were extracted from sandstones of the Morrison Formation in 
the Laguna-Paguate district and the Todilto limestone in Ambrosia.Lake district (see 
Figure 2.4). By 1954, the Laguna-Paguate district had become host to the largest 
open pit uranium mine in the United States, the Jackpile-Paguate mine (NM Energy 
and Minerals Department, 1981). By its closure in 1980, over 2700 acresof land had 
been disturbed (U.S. Departmentof the Interior, 1980). As late as 1979, the 
Jackpile-Paguate mine contributed more than 40% o f the uranium ore mined in the 
Grants Mineral Belt (NM Energy and Minerals Department, 1981). 

After the initial discovery of uranium in the Todilto limestone in 1950, numerous 
open-pit mines dotted tne landscape ot AmProsia Lake where the limestone was 
exposed near the g round surface, n r i l l i ng H o w n d i p f r n m thp in i t ia l '; i]rfarP 
discoveries led to the delineation of ore bodies wi th in the Poison Canyon and 
Westwater Canvon members of the Morrison Formation (see Figure 2.4 for detailed 
descriptions of units). 

Eventual discovery of large.subsurface deposits wi th in the Westwatpr Canyo.n 
mennber established the Ambrosia Lake mining district as a major uranium 
production area. In 1980. the Ambrosia Lake mining distrirt rontainpd nvpr twn-
thirds of the active uranium mines in the state (NM Energy and Minerals 
Department. 1981). Virtually all of the'te minesare underground with depths 
averaging approximately 900 feet Several major aquifersare penetrated by these 
shafts. 

Delineation and development of ore bodies in the Church Rock mining district 
began in 1965. Zones of mineralization are recognized atdepths exceeding 1800 
feet wi th average shaft depths of approximately 1500 feet. Several major water­
bearing strata also are penetrated by the Church Rock mine shafts. As is the present 
case in Ambrosia Lake, mining in the Church Rock area is conducted "by the room 
and pillar method. This involves mining out blocks of ore while leaving adjacent 
pillars of ore or waste as support for the roof (Figure 2.7). The size of the rooms 
depends on the strength of the roof. 

Activities of the New Mexico uranium mining industry peaked in 1978-80, fol lowing 
a world wide shortage of the metal and increasing demands for the metal as a 
electrical power generation fuel. At present, however, the industry is experiencing 
a severe decline. The fol lowing table summarizes the severity of this decline-
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CATEGORY 1977-78a 1983b 

Active Mines 40 13 
Active Mills 5 2 
Employment 8,000 1,533 
Share of total U.S. 46% 24% 

production 

a Chris Wentz, NM Energy and Minerals Department, personal communication 
(1983) 

b NM Energy and Minerals Department (1984). 

2.5 OVERVIEW QF URANIUM MINING OPERATIONS 

Surface (open-pit) mining and underground mining have accounted for virtually ail 
o f the uranium mined in New Mexico. Solution mining has been found to be 
successful in pi|ot test projects, but commercial application of the technique has yet 
to have an impact on New Mexico's industry. Total production from surface and 
underground mines has been nearly equal. 

B oth types of mines contribute waste to natural surface drainage sy ste ms. So I i d̂  
wastes are derived t rom both types while liquid""wastes are almost exclusiveTy 
derived from underground mines. 

In the surface mining method,the topsoil and overburden overlying the ore are 
removed and stockpiled. The uranium ore is then removed and stored prior to 
shipment to a milling facility. Occasionally, berms and ditches are constructed 
around the waste and storage piles to control runoff f rom the piles as well as to 
divert upstream flood waters away from the piles. 

As the mine is further developed, the overburden may be backfilled to fi l l mined-
out areas of the pit. Ultimately, the mined area may be graded and seeded to 
restore the land surface to its pre-mined condit ion. Few active or inactive mines 
have been even marginally reclaimed. 

Ore bodies that are located more than about one hundred feet below the land 
surface are accessed by vertical shafts (see Figure 2.7) The mine extends laterally 
from the vertical shafts, sometimes for distances greater than a mile. 

Because underground mines ar& develonpd in a way that minimijps thp :^rrin\inf of 
• waste rock removed, far less solid waste is produced than in asurfacp minp "in tprm<: 
ot contaminant concentrations, however, the underground mine waste rock c a n h ^ 
more enriched and can be of greater cnnrprn than •;urfarp minp wa^tP mri^ 
Underground waste rock is stored in a spoils area that may be, but usually is nnt 
bermed to control runoff. ' 

Since most of the deeper ore bodieslie beneath major bedrock aquifers, dewatering 
operations are required. Most of the,produced water in the Grants Mineral Beit LS 
pumped from within the mines and discharqed to settling ponds and to drainage 



channels. Water also can be pumped from wells that are drilled into the water­
bearing strata near the mine in an effort to depressurize the aquifer. 

To comply wi th effluent limitations specified by the federal National Pollutant 
uischarqe Elimination System (NPDES) permits, most mines treat water. Prior to 
discharge, a flocculant and barium chloride are added to reduce suspended solids 
concentrations and to coprecipitate radium. Elevated concentrations of dissolved 
uranium are reduced by a separate ion-exchange treatment. 

The average underground mine in the Grants Mineral Belt continuously discharges 
more than 1000 gallons per minute of produced water. Collectively, more than 150 
bill ion gallons of water were pumped from aquifers in the Grants Mineral Belt 
between 1956 and 1982 (Perkins and Goad, 1980). Lyford and others (1980) provide 
a comprehensive assessment of the hydrologic effects on the aquifer system of this 
sustained pumping. Local water-level declines in the Morrison Formation in excess 
of 500 feet have resulted from the dewatering. 
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III. METHODS AND APPROACH 

Monitonng activities for this assessment were centered on the three major active mining 
'districts in the Grants Mineral Belt: i aguna-Paguate. Ambrosia Lake, and Church Rock. 
In the former district, monitoring focused on characterization of natural surface water 
quality and the effects of open-pit uranium mining on surface water quality. In the 
latter two districts, monitoring involved characterization of the quality of both natural 
surface waters and natural ground waters and of the impacts of uranium mining 
activities on these waters, instrumentation was installed at sites along representative 
stream segments in each of the two districts in order to characterize hydraulic and 
contaminant migration relationships between surface water and shallow ground-water 
f low systems. Water samples were collected and analyzed for general water-quality 
constituents as well as parameters specifically associated wi th uranium mining and 
mill ing. In all, over 440 samples were collected at a total of 74 monitoring stations. 
Chemical analyses of these samples have provided a body of over 10,000 data points. 

Section 3.1 describes the monitoring locations for surface water and ground water and 
for runoff. This section also describes the types of data collected at each site and the 
frequency of water sampling and hydrological measurements. Section 3.2 explains 
the methodologies used to collect water quality samples, field data collection, and 
hydrological measurements. The water-quality constituents monitored and analytical 
methods for their determination are described in section 3.3. Data interpretation 
methods are reviewed in section 3.4. The actual data andinterpretat ion of their 
significance are the subject o f the remaining chapters of this report. 

3.1 MONITORING SITE LOCATIONS AND INSTRUMENTATION 

3.1.1. Surface Water 

Monitoring at these stations began in 1977 and continued through 1982. Table 3.1 lists 
these stations; the stations locations are shown in Figures 3.1, 3.2, and 3.3. Most of 
these sites had continuous f low during the assessment. Flow at the Puerco River, San 
Mateo Creek at U.S. Geological Survey (USGS) gage, and the Arroyo del Puerto stations 
was attnbutable predominantly to the discharge ot uranium mine dewatering 
effluents Flnw at San Matpn Creek at San Mateo Reservoir, and Rios Moqumn and 
Paguate stations, on the other hand, was naturally perennial and not augmented by 
dewatering effluents. The two Arroyo del Puerto stations actually function as one 
station; the " Kerr-McGee cattails" site was sampled when there was no flow at the 
USGS gage site. 

In addition to the stations listed in Table 3.1, a number of sites were sampled (1) during 
runoff events, and (2) along the Puerco River c j r i ng and after the United Nuclear 
Corporation (UNC) uranium mill tailingsspill o July 15, 1979. A detailed analysis o f the 
consequences of this spill is presented in a separate report (Gallaher and Cary, 1986). 

Through sampling efforts distinct from this assessment, EID staff have collected one 
grab sample peryear from most uranium industry point sources. In 1980 and 1981, 
uranium industry point source discharges and the assessment stations were sampled 
concurrently. 
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WaterQuality. 
Surface water samples were collected at each monitoring station on a quarterly basis, 
and occasionally during runoff events. More frequent sampling was conducted at the 
two Puerco River stations after the UNC tailings spill: daily or every two days for two 
weeksafter theevent; weekly for another two weeks; monthly through July 1980; 
and finally quarterly. 

Hydrology. 
Five of the stations listed in Table 3.1 are equipped wi th surface-flow gages. Gage 
08349800, the Rio Paguate station below the Jackpile Mine, had been installed by the 
USGS in 1976 as part of their routine water measurement effort. The other four gages 
were installed, operated, and maintained bythe USGS specifically for this study under 
funding from the EID. The USGS found tha t the site initially chosen a t t he Highway 566 
bridge on the Puerco River was not favorable for obtaining accurate measurements or 
continuous records, because the channel is quite unstable at that location. 
Consequently, this station was moved in 1980 to a more favorable site a few miles 
downstream. Flow records for all five stations are summarized in the annual USGS 
publication, "Water Resources Data, New Mexico". (Water Data Report NM-75-1 to 
NM-82-1)-

Instantaneous flow measurements at ungaged surface-water stations were taken whi le 
collecting water samples. Measurements were made wi th a Price pygmy meter 
according to procedures detailed by the U.S. Department of the Interior (1977). 

3.1.2. Ground Water 

Cluster Concept. 
The purpose of ground-water monitoring was to study the hydrologic and water 
duality relationships between surface and ground water and to evaluate thP 
m ovement of contaminants in the alluvial aquifer. The monitoring well clusters a re 
designed to detect the early stages of contamination o f the aquifer. 

Figure 3.4 illustrates an idealized well cluster. One well is drilled about 10 feet from 
the channel edge to a deph o fabout 35 feet. Another well is drilled adjacent to the 
first, but about 70 feet deep. These two wells enable sampling of the aquifer at the 
same location, but at different depths. For some clusters, a single boring was dril led, 
but cased and perforated so that it can actually function as two wells - one shallow ' 
and one deep. The well is given one number and the two depths are distinguished by 
putt ing a " U " for "upper" or an "L" for " l ower " after the well number. A third weil :s 
placed about 200 feet upstream of the first, 10 feet from the channel edge and dril led 
to a depth of 35 feet. A final 35-foot-deep well is placed 200 feet from the first in a 
direction perpendicular to the channel. Thus the cluster design enables determination 
of water-auality differences along the stream channel, away from the stream channel, 
and at different depths in the aquifer. Not every cluster was constructed as shown in 
Figure 3.4, but only one cluster has less than two wells. 

Locations of the ten cluster sites for this study are shown on Figures 3.1 and 3.2. Table 
3.2 lists additional information for each well , such as depth, casing diameter, and 
screened interval. Well locations are described in accordance with New Mexico State 
EngineerOfficeprocedures, illustrated on Figure 3.5. Gallup, Lee, Sandoval Otero and 
Roundy clusters were installed in 1977-1978, while additional-clusters, Entrada, 
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Windmil l , Springstead, Confluence, and BLM, were installed in 1981. Gal-5 was dri l led 
in 1980 in orderto further investigate the UNC tailings spill impacts at that site. 

Ail monitoring wells were installed wi th either air rotary or hollow-stem auger dri l l ing 
rigs. To avoid introducing contaminants into the wells, no dril l ing muds or fluids were 
added during the drill ing operation. PVC plastic was selected as well casing material. 

WaterQuality. 
Ground water samples were collected quarterly, concurrent wi th collection of surface 
water samples. Additionally, for a year after the UNC tailings spill, the Gallup cluster 
was sampled on a monthly basis. 

Hydrology. 
A water-level recorder (continuous-reading) was installed on a single well at each of 
the original five clusters. As water-level readings a t the Gallup cluster indicated that 
there is little water-level f luctuation along the Puerco River, continuous recorders 
were not installed at the Entrada, Windmil l , Springstead, and Confluence sites. A 
recorder was installed a t the BLM well cluster, however, because of its location above ^ 
the river stretch receiving dewatering effluent. Water-level measurements were taken 
with a steel tape on all gaged wells monthly when the chart was changed on the 
recorders. The steel protective casings of the wells at each cluster were surveyed 
relative to one another, so that all water levels are measurements of relative depths 
within a cluster. 

Short-term aquifer performance tests were performed on at least one well at each of 
the Puerca River clusters. Details onthese tests are given in Gallaher and Cary (1985). 

,3.1.3. Runoff Sampling 

Large quantities of materials associated with uranium ore are brought to the surface of 
the earth and deposited as mine tailings. These materials, when exposed to rainfall 
and snowmelt, have the potential to contaminate runoff wi th radionuclides and other 
trace elements associated wi th uranium mining. In 1982, a runoff sampling program 
was conducted to evaluatethe runoff quality of these waste piles and the potential 
impact on surface and ground water quality in the region. 

In order to sample the runoff, single-stage samplers were installed in tandem at a, 
number of sites in ephermeral watercourses in ephemeral watercourses above and 
below mine waste piles (Table 3.3 and Figures 3.1 and 3.2). The sampler design was 
such that, when the water level of a runoff event reached a certain height, a sample of 
the runoff was collected in a quart bottle at the bottom of the sampler. The samplers 
were checked frequently by EID personnel during the summer of 1982; the longest 
.period any sampler went unchecked was two weeks. 

In addition to the single-stage samplers, grab samples were taken at miscellaneous sites 
abovFand below waste piles during runoff events. The locations and frequency of 
these samplings were dictated by the weather, by the presence of EID personnel, and 
by what seemed appropriate to the particular event and location; 

3.1.4 Leach Tests. 

In conjunction with the runoff sampling program, mine wastes themselves were 
subjected to leach tests in order to determine the potent ia l for constituents"to~ieach 
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out of the waste piles and into runoff or ground water. Samples were collected from 
waste piles at the tol lowing six mine locations: 

WASTE PILE LOCATION NUMBER QF COMPOSITE SAMPLES* 

United Nuclear Corporation-NE, 4 
Church Rock , ^,i , _ / 

Kerr McGee-l, Church Rock 4 

Hyde 6 

Vallejo '' ^ .;• 7 

Poison Canyon . '? • 8 

Old San Mateo 8 

*See section 3.2.1. 

The United Nuclear and Kerr-McGee sites had received mine wastes within the year 
before the time of sampling; the others sites were inactive or abandoned. Leach test 
methods are discussed in Section 3.3.3. 

3.2 SAMPLING AND MEASUREMENT METHODOLOGIES 

3.2.1. WaterQuality 

Field Data 
Temperature, conductivity, and pH were measured in the field concurrent wi th 
collection of water samples. Temperature and conductivity were measured with a 
Yellow Springs Instruments model 33 S-C-T meter. Field pH was determined wi th a 
Hellige Color Comparator, if the sample was clear. Turbid samples were measured in 
the field with either an Orion pH meter or a Corning pH Meter. A two-point calibration 
was performed with standard pH buffers before each use of the meters. 

Measurements of dissolved oxygen in ground water along the Puerco River were done 
to provide additional input data for a computer model utilized in the study (WATEQFC, 
see section 3.4.3). Measurements were taken twice on each 5-inch well wi th a Yellow 
Springs Instruments oxygen meter before and after pumping or sampling activities 
were initiated during a site visit. For these measurements the probe of the meter was 
lowered into the well so that it would be within the screened interval at the bottom of 
the well. The meter was calibrated with the Winkler method. 

Surface Water Samples. 
Grab samples were collected from the stream bank by hand-dipping water with a 
clean polyethlyene beaker from the stream into a 15-liter carboy. The polyethlyene, 
acid-washed carboys were rinsed with stream water prior to f i l l ing. The carboy samples 
were treated on-site as described below. .. , 

Groundwater Samples. 
A truck-mounted electric submersible pump was used to collect samples from the five-



IV. NATURAL SURFACE WATER QUALITY IN 

THE GRANTS MINERAL BELT 

EID sampling programs have provided quantification of the quality of natural 
surface waters that have been unaffected by uranium mining within the Grants 
Mineral Belt. These natural waters serve as a baseline against which the impact of 
uranium industry effluents can be evaluated. Since 1978, the EID has systematically 
sampled the few naturally perennial waters in the region. These data were 
augmented in 1982, when samples of snowmelt and thunderstorm runoff from 
ephemeral watercourses were collected. All natural surface water sampling sites 
were located upstream from uranium mining activities. 

Three aspects of natural water quality are specifically addressed in this chapter. The 
first is the chemical quality of sediment-free water; that is, the concentrations of 
dissolved salts, trace elements, and radioactivity. The second aspect is the high 
sediment load that is typically carried by ephemeraistreams in the Grants Mineral 
Beltduring runoff events. Finally, the chemical and radiological quality of raw, 
unfiltered runoff is discussed. Sediment-laden runoff characteristically has large 
concentrations of trace elements and radionuclides. 

4.1 PERENNIAL STREAMS 

Under natural conditions, most watercourses in the Grants Mineral Belt f low only 
when sustained by snowmelt or storm runoff. Nonetheless, there are a few 
perennial watercourses in the three mining districts investigated in this regional 
assessment. Perennial waters in the Church Rock district are limited to a few small 
springs along the Puerco River. In the Ambrosia Lake district, San Mateo Creek has 
f lowed continuously in the vicinity of the community of San Mateo since the 
construction of San Mateo Reservoir upstream. Both the Rio Paguate and the Rio 
Moquino, which originate on the well-vegetated northeast slope of Mount Taylor, 
are perennial. These streams f low into the Jackpile-Laguna district, converge, and 
as the Rio Paguate, complete the traverse of the district. 

4.2 DISSOLVED SUBSTANCES 

Dissolved salts in surface waters of the Grant Mineral Belt originate chiefly from 
weathered rocks and residues from evapotranspiration. Shale and limestone units 
are the primary geologic sources of dissolved solids in the region. 

4.2.1. General Chemistry 

Evaluation of sampling data shows that natural concentrations of the total 
dissolved solids in streams in the Grants Mineral Belt vary from less than 200 mg/l to 

^ over 1500 mo/l. The least saline waters are perennial San Mateo Creek and 
?t" ephemeral flows in the South Fork o f the Puerco River. The mostsaime water is 

found in the perennial Rio Moquino. The Mancos Shale, from which the Rio 
Moquino valley was excavated, has been shown to be one o f the largest sources of 
salinity in the entire Colorado River Basin (Jackson and Julander, 1982). 

A Piper diagram graphically illustrates the geochemical composition of different 
surface waters in the Grants Mineral Belt (Figure 4.1}. Natural waters from the Rio 
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NATURAL SURFACE WATERS 

• Puerco River South Fork ot 566 bridge (ephemeral flow) 

O Puerco River North Fbrk ot BLM (ephemeral flow) 

a Son Moteo Creek of Son Mateo (perennial streom) 

^ Rio Paguate above Jackpile (perennial stream) 

A Rio Moquino above Jockpiie (perennial stream) 

TDS 

300 

580 

180 

490 

1530 

FIGURE 4 1 Geochemical composition of natural surface waters. Grants Mineral 
Belt. Ions are expressed percentages of total equivalents per liter. 
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Moquino and ephemeral flows in the North Fork o f the Puerco River are dominated 
^ 1, by dissolved calcium and sulfate, which are abundant in the Mancos Shale. In 
^ - contrast. South Fork of Puerco River and San Mateo Creek f low chiefly in limestone 

terrain and are enriched wi th bicarbonate ions. The perennial Rio Paguate has 
waters of chemical composition intermediate between these two types. 

4.2.2. Trace Elements and Radioactivity 

Dissolved trace element and radionuclide concentrations are very |ow in perennial 
streams in the Grants Mineral Belt. Dissolved concentrations in ephemeral flows are 
similarly very low, but may be slightly higher in line wi th the increased sediment 
loads (Table 4.1). Owing to the uniformly low concentrations found, the data are 
combined in Table 4.1 rather than presented by separate drainages or mining 
districts. 

Dissolved concentrations oftrace elements are usually quite low because existing 
natural compounds have low solubility underthe neutral or slightly alkaline pH 
conditions common in the region and because the majority of dissolved trace 
elements in surface water become attached to sediment grains or form precipitates 
(Popp and Lacquer, 1980). Like the trace elements, most naturally occurring 
radionuclides are relatively insoluble. 

4.3. SUSPENDED SEDIMENT 

y^ 

Suspended sediment levels in surface waters of the Grants Mineral Belt span a wide 
range of concentrations (Table 4.2). The few naturally perennial streams, such as 
Rio Moquino, Rjo Paguate, and, locally, San Mateo Creek, are virtually sediment • 
free, but most of the region is drained by dry arroyosthat carry turbid flash floods 
after summer thunderstorm activity. The tremendous sediment concentrations of 
regional arroyos are among the world's highest (Gregory and Wall ing, 1973). 

The majority of streamflows in watercourses in the Grants Mineral. Belt are o f the 
short-lived, turbid type. Maximum suspended sediment concentrations in these 
arroyos are many hundreds of thousands of milligrams per liter (mg/l) (Busby, 1979). 
The Puerco River exemplifies thistype of stream. The name "puerco", which means 
"murky", has been applied to several regional streams that are " too thick to drink, 
to thin to plow." 

The high suspended sediment concentrations are attributable to three major 
environmental factors. First, several geological strata in the region weather to silt 
and clay-sized particles that are easily carried in suspension by f lowing water 
Important sediment-producing rock units are shales, including the MancosShale of 
the Puerco River Valley (Dane and Bachman, 1955; Jackson and Julander, 1982). 
Second, the semiarid climate prevents establishment of protective vegetative cover 
on the soil. In lowland areas the soil is sparsely vegetated wi th drought-resistant 
plants, including shrubs and bunch grasses. Overgrazing by livestock has rendered 
the ground surface even more vulnerable to erosion. Third, the late summer (July-
September) rainy season brings intense thunderstorms that rapidly generate large 
volumes of runoff. Whether overland or in a channel, these flows readily entrain 
exposed sediment grains. 
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TABLE 4.1 Median Dissolved Concentrationsof Trace Elements and Radioactivity in Natural 
Surface Waters. Number of samples given in parentheses. 

CONSTITUENT 

As 

Ba 

Cd 

Pb 

Mo 

Se 

U-natural 

V 

Zn 

DISSOLVED CONCENTRATION 

Peren 

< 5 

100 

< 1 

< 5 

<10 

< 5 

< 5 

<10 

<50 

nial Streams 

(ug/l) 

(39) 

(30) 

(26) 

(26) 

(36) 

(39) 

(37) 

(29) 

(27) 

J 
Ephemeral Flows 

< 5 

<100 

< 1 

< 5 

" <10 

< 5 

10 

25 

<50 

(3) 

(3) 

(3) 

(3) 

(8) 

(7) 

(5) 

(3) 

(3) 

• 

Grossalpha 

Ra-226 

Pb-210 

Po-210 

Th-238 

2 

0.1 

1 

— 

— 

(pCi/1) . 

(29) 

(36) 

(2) 

— 

~ 

17 

1.2 

4.5 

2.3 

0.3 

f 

(3) 

(11) 

(10) 

(7) 

(7) 
I 

Th-230 

Th-232 

-46-



4.4. CHEMICAL QUALITY OF TURBID WATERS 

Suspended sediment can be.a significant transport agent for chemical substances in 
water. In the ephemeral watercourses o f the Grants Mineral Belt, high suspended 
sediment concentrations account for the major proport ion of contaminant 
transport (see Keith, 1978). 

4.4.1. Relation of Chemical Quality to Suspended Sediments 

Data presented in Tables 4.3 and 4.4 illustrate the extreme variability in trace 
element and radionuclide levels in unfiltered waters. Concentrations of those 
constituents may range from below analytically detectable levels up to 1000 times 
greater than detectable levels. 

Concentrations of most trace elements and radionuclides in turbid runoff 
demonstrate a strong, statistically significant dependence on the amount of 
sediment present in the sample. Regression analyses for individual constituents 
show that, in most cases, the amount of a particular constituent detected in an 
unfi ltered water sample is a positive, linear, first-order function of total suspended 
sediment; correlation coefficients (r) are often greater than 0.90. In other words, 
each additional quantity of sediment added to surface water volume usually adds 
constant proportions of adsorbed or precipitated trace elements and radionuclides. 
The relation between the concentration of a particular constituent and the 
sediment concentration (i.e., the slope of a regression line) varies between 
drainages and depends chiefly on the elemental composition of rocks and 
'sediments in the basins. 

While data from the Ambrosia Lake mining district are l imited, natural runoff in 
that district appears to be poorer in quality than runoff in the Church Rock district-
In particular, the median concentrations of selenium and uranium in Ambrosia Lake 
runoff are 6 and 3 times greater, respectively, than in Church Rock runoff. These 
larger values are probably reflective o f the abundance of uranium-ore-bearing 
outcrops in the Ambrosia Lake district (e.g., a t the Poison Canyon mine). In contrast 
t o t h e other trace elements, noteworthy is the virtual absence of molybdenum in 
r i m n f f in b o t h d i s t r i c t s . 

4.4.2. Radiological Quality of Turbid Waters 

Radioactive substances were present in detectable concentrations in all o f the 
runoff samples analyzed in this study. In the Ambrosia Lake mining district, grosi 
alpha particle activity measurements of 5 samples ranged from 33 picocuries per^ 
liter (pCi/l) to 2100 pCi/1 wi th a median concentration of 1200 pCi/L Gross beta 
particle activity measurements of 4 samples ranged from S46 pCi/l to 2,000 pri.1 
with a median concentration of 1,060 pCi/l. Slightly lower radioactivities were 
measured in 12 samples collected in the Church Rock mining district. 

High radionuclide concentrations may be present in turbid flows throughout 
northwestern New Mexico, including the Grants Mineral Belt. Ephemeral washes 
draining northward from the Grants Mineral Belt into the San Juan Basin exhibit 
similar patterns of radioactivity to those within the drainages sampled. During 

j rb id f low conditions, gross alpha and gross beta activities as high as several 
thousand pCi/1 have been measured by the U.S. Geological Survey in the Chaco Wash 
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TABLE 4.2. Suspended Sediment Concentrations in Natural Surface Waters. 

STREAM 

Perennial Streams 

San Mateo Creek 
at San Mateo Reservoir 

Rio Moquino above 
Jackpile-Paguate Mine 

Rio Paguate above 
Jackpile-Paguate Mine 

Ephemeral Flows 

Sah Mateo Creek Drainage" 
below San Mateo 

Puerco River-South 
Fdrk Drainage 

Puerco River-North 
Fork Drainage 

SUSPENDED SEDIMENT CONCENTRATION (mg/l) 

Log Mean Min. Max. No. of Samples 

7 

10 

12 

4 

3 

3 
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TAB l.I Total Trace Element Concentrations in N a t ^ ^ 'unoff, 1982. All concentrations given in mi l l ig i^P ?r liter (mg/l 

CONSTITUENT 

AMBROSIA LAKE MINING DISTRICT 

(Based on 6 Samples) 

MAX. MIN. MEDIAN 

CHURCH ROCK MINING DISTRICT 

(Based on 13 Samples) 

MAX. MIN. MEDIAN 

As 

Ba 

Cd 

Pb 

Mo 

Se 

U natural 

V 

In 

0.26 

43.1> 

0.05 

2.0 

<0.01 

0.15 

0.56 

3.2 

1.7 

0.05 

1.4 

0.003 

0.05 

0.005 

<0.005 

0.03 

0.18 

0.38 

0.13 

7.7 

0.006 

0.52 

<0.01 

0.03 

0.10 

0.61 

1.5 

0.30 

9.6 

0.06 

2.0 

0.02 

0.03 

0.22 

0.92 

8.5 

0.02 

0.44 

0.001 

0.01 

<0.01 

<0.005 

0.005 

0.04 

<0.05 

0.08 

4.8 

0.003 

0.17 

<0.01 

<0.005 

0.03 

0.40 

0.38 



samples in parentheses. 

AMBROSIA LAKE MINING DISTRICT 

CONSTITUENT 

CHURCH ROCK MINING DISTRICT 

MEDIAN 

Gross Alpha Activity 

Gross Beta Activity 

Pb-210 

Po-210 

Ra-226 

Th-228 

Th-230 

Th-232 

'•N\') - Modal,! available 



drainage basin (see USGS Water Resources Data, New Mexico, Water Reports NM-
75-1 through NM-81-1). The USGS, however, has not performed analyses for specific 
radionuclides. 

Samples of unfiltered runoff from three sites were tested fo r the isotopes lead-210, 
polonium-210, radium-226, and thorium-228,-230, and-232. Most of these 
radionuclides are in the uranium-238 decay series (Figure 4.2). While the observed 
radionuclide concentrations presented in Table 4.4 are weighted toward the Church 
Rock district, they are thought to be representative of the entire Grants Mineral 
Belt. The Church Rock, Ambrosia Lake, and Laguna-Paguate mining districts are 
very similar in terms of sedimentary geology and landform development. 
Moreover, sediments collected from Ambrosia Lake and Laguna-Paguate mining 
districts (Popp and others, 1983) contain concentrationsof radium-226 and lead-210 
similar to these in the Church Rock district (Weimer, andothers, 1981). 

The partitioning of different radionuclides between solid and dissolved phases is 
significant in runoff. Radium-226 and lead-210, the chief radiological concerns in 
Grants Mineral Belt runoff, tend to adsorb onto suspend sediments rather than to 
remain dissolved in runoff (Table 4.5). EID data indicate that 85-to-95 percent of 
the radum-225 and lead-210 detected inT turb id water sample is bound to the . 
sediment. 
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Ursnium-238 
4.5 X 109 years 

Uranium-234 
2.5 X 10S years 

Protactinium-234 
1.17 minutes 

Thorium-234 
24 days 

Thorium-230 
8 x 10* years 

Radium-22S 
1620 years 

Radon-222 
3.8 days 

Poionium-213 
Brnlnutes 

PiDlonium-214 
1.S X 10-* seconds 

1_ 
Blsmuth-214 
19.7 minutes 

Lead-214 
27 minutes 

Polonlum-210 
138 days 

1 

Lead-210 
19.4 years 

Bismuth-210 
5 days 

Lead-206 
stable 

FIGURE 4.2 Principal radionuclides in the uranium-238 decay chain. The half-
life of each nuclide is shown. Downward point ing arrows indicate 
alpha emissions and upward pointing arrows indicate beta and/or 
gamma emissions. 
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TABLE 4.5. Partitioning of Radium-225 and Lead-210 between Dissolved and Suspended 
Fractions of Natural Runoff. 

A LOCATION 

'uerco River-North 

Fork BLM cluster 

uerco River-South 

Fork at Hwy 566 

Bridge 

^^ridteo Creek 

at Hwy 53 Bridge 

DATE 

(M-D-Y) 

08-04-82 

08-24-82 

08-12-82 

08-23-82 

08-05-82 

09-21-82 

08-03-82 

Ra-226 

(pCi/1) 

Dissolved 
• 

5.8 ± 

1.3 ± 

0.4 ± 

1.2 ± 

3 ^ ± 

4 ± 

0.7 ± 

1.7 

0.3 

0.1 

0.4 

1 

1 

0.2 

Suspended 

41 ± 

2.7 + 

19 ± 

28 + 

13 ± 

19 ± 

22 ± 

14 

1.1 

6 

8 

15 

6 

7 

Pb--210 

(pCi/1) 

Dissolved 

33 

5 

2 

5 

14 

14 

4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

5 

3 

2 

2 

2 

2 

2 

Suspended 

31 

6 

51 

55 

21 

60 

39 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

18 

4 

17 

21 

9 

12 

8 • 
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V. PRELIMINARY EVALUATION OF THE EFFECTS OF URANIUM MINE WASTE PILES 
AND OPEN PITS ON NATURAL SURFACE WATER QUALITY 

Uranium mine waste piles, both active and abandoned, exert a potentially significant 
influence on the quality of surface waters inthe Grants Mineral Belt. Since the regional 
onset of uranium mining in the early 1950s, a large area has been explored, prospected, 
and mined for uranium ore. In a comprehensive survey, Anderson (1980) described 21 
abandoned or inactive uranium mine sites in Cibola County and 72 such sites in McKinley 
County. In addition, Perkins (1979) listed 34 mines that were then active. 

In the majority of cases, each mine has associated waste piles. Waste piles mav include 
one or more of the fol lowing: barren (non-ore-bearing) overburden, low-grade ore 
(i.e., are with too low a uraniuni content to be economically milled), and ore stockpiled 

~tor later milling. The EPA (1983) estimated that an average surface mine generates 
about 5 million metrictonsof solid waste peryear, while an underground mine 
generates considerably less - - about 20 thousand metric tons per year. For surface mines 
waste dumps are larger in proportion to the amount of ore produced, because such 
dumps are mostly barren overburden. Since the waste varies A/ith respect to ore 
content, potential impacts on water quality are quite variable. This chapter discusses 
the impacts of mine waste piles on surface water quality. 

The EID investigated the effects of mine waste piles on surface water quality, through 
runoff sampling and laboratory studies. The sampling program collected water and 
suspended sediment samples in ephemeral watercourses receiving runoff from mine 
waste piles. Analysisof runoff samples provided data on concentrationsof trace 
elements and radioactivity in affected arroyos. In conjunction wi th the runoff sampling, 
dry samplesof mine waste were collected and leached in the laboratory to determine 
the potential for constituents to leach into surface or ground water. 

Open pits created by surface mining have a potential to effect water quality similar to 
that of waste piles. The exposure o f the ore body in open-pit mining subjects it directly 
to the same runoff factors as waste piles. In addition, as mentioned above, open p ts 
typically have large amounts of waste in the vicinity o f the operation. In orderto focus 
on the potential for open pit mining operations to effect water quality, stream sampling 
was conducted at the largest open pit operation in the Grants Mineral Belt, the Jackpile-
Paguate mine. This mining operation is of water quality interest not only because of its 
size but because of the confluence of two perennial streams within the mining area. 

5.1 RESULTS OF RUNOFF SAMPLING 

Runoff samples were collected from several sites representing varying degrees of 
proximity to, and input from, uraniunn mine waste piles The data provide information 
on the water quality impacts of specific piles. The data also help to define generic vvater 
quality problems associated with uranium mine waste piles in the region, th roughout 
the discussion that follows, interpretation of the data is facilitated by frequent 
reference to natural runoff quality described in Chapter IV. The observations m this 
5§ction apply directly to the /\mbrosia Lake mining district where almost ai! tne sample.-v 
were collected. Limited sampling results suacest similar sampling results wnuiri be 
obtained in the Church Rock district. 

All o f the runoff sampling data presented herein reflect instantaneous con- sminant 
concentrations, specific to a particular location and time. Because of the random, and 
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short-lived nature of the runoff events, however, the total quantity of mine waste 
material entering local drainages is unknown. Nonetheless, the mine waste-affected 
runoff contaminant concentrations exceed natural levels bv up to several hundred 
times, and thus are of concern. ~ 

5.1.1. Sediment 

.Results of runoff sampling suggest that sediment concentrations f rom uranium mine 
waste piles in Ambrosia Lake district are comparable to natural sediment concentrations 
in the district. In 11 samples from drainages wi th mine waste piles, suspended sediment 
concentrations ranged from 764 to 75,500 mg/l wi th a median of about 40,000 mg/l. 
Three samples from drainages unaffected by waste piles varied from 939 mg/l to 50,000 
mg/l wi th a median of about 32,000 mg/l. The number of samples though is too small to 
permit definitive statistical analysis. 

Cooley (1979) reported that runoff from uranium minewaste pilespicksup "clay, silt, 
and sand, which, depending on the proximity of stream channels, may:be transported 
and deposited downstre'am." It has been noted that erosion of minewaste piles is 
accelerated relative to undisturbed soil profiles for a number of reasons, chief of which 
are lack of topsoil, steep angle of slopes, presence of toxic elements and buildup of salt 
in the near surface (which inhibit vegetative growth), and poor water retention 
characteristics (U.S. EPA, 1983). 

The U.S. EPA (1983) has stated that most abandoned mines in the region are small 
surface mines that have little impact on surface waters. Based on recent^xtensive work 
by Anderson (1980). we estimate that 10 to 20 percent of all abandoned mines and a 
few 1 arg'e active mines i-n the Grants Mineral Belt have waste piles tbat.af-e directly ( 
eroding into local drainage channels. :-:r^=E 

5.1.2. Trace Elements andRadionuclides ^3i 

The problem of poor water quality due to high sediment loads is exacerbated when the 
sediment comes from rock that is geologically enriched in uranium and associated 
elements, as is the case for mine waste piles. Total contaminant concentrations in 
drainages affected by uranium mine waste piles are positively correlated wi th 
suspended sedimentconcentrations, just as they are under natural conditions (see 
Section 4.4) except that waste-affected runoff has proportionally higher contaminant 
concentrations per quantity of sediment. Therefore, an effective meansof evaluating 
the degree of contamination is comparison o f the amount of contaminant per gram of 
sediment rather than per liter of water. While samples collected at the base of a waste 
pile reflect uranium mine waste contaminant concentrations, other samples collected 
far downsteam (up to 5 miles) from any source of contaminants, reflect di lut ion 
processes which make them indistinguishable from natural conditions. 

Trace Elements 
Table 5.1 compares ranges and median of contaminant concentrations found in 
unfiltered runoff from uranium mine waste piles wi th those of unfiltered natural 
runoff. In runoff from these waste piles, uranium and molybdenum maxima exceed 
maxima in natural runoff by over tvvo orders of magnitude. Maximum arsenic, 
selenium, and vanadium concentrations exceed maximum natural runoff levels by six to 
eighttimes. Other elements (i.e.. barium, cadmium. ,ead. and zinc) are not -.-pprpi-'ohiy 
above background concentrations. These resu Itsindicate-thatu ranium .mine waste piles 
are potential major sources of uranium and molybdenum and perhaps of arsenic. 
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selenium, and vanadium in surface waters. These findings are in general agreement 
wi th EPA data (U.S. EPA, 1983). 

Radionuclides 

Radionuclides in unfiltered waste pile runoff are also elevated wi th respect to levels in 
natural runoff (Table 5.1). The data also are graphically depicted in a "box and whisker" 
plots in Figure 5.1. The lower and upper ends of the box represent the 25th and 75th 
percentile values, respectively; the vertical line wi th in the box is the median value; and 
the lower and upper extent of the lines (whiskers) are the minimum and maximum 
values of the data set (McLeod, Hipel, and Comancho, 1983). Maximum gross alpha 
particle activity exceeds maximum natural runoff activity by 200 times. Maximum levels 
of two major alpha emitters, natural uranium and radium-226, exceed natural maximum 
runoff levels by over 100 times. Gross beta particle activitv and its chief contributor 
lead-210. are also far in excess of natural runoff levels. Natural runoff and waste pile 
levelsof thorium-230 and polonium-210 cannot be compared because of lack of data. 

The Old San Mateo Mine illustrates specific impacts of a large waste pile on nearby 
surface water drainage system, San Mateo Creek (Figure 5.2). Three nearby stations 
uncontaminated by mine wastes were used to define trace element and radionuclide 
levels in natural sediments in the area. In contrast, wi th natural sediment, the waste 
materials (sediments from the waste pile) contained elevated levels of gross alpha and 
gross beta particle activities, radium-226. natural uranium , arsenir, IpaH, mnlyhdpniim, 
selenium, and vanadium. Contaminant concentrations in stream bot tom sediments 
decreased ultimately to natural levels wi th distance from the waste pile as other 
sediments carried along the watercourse become mixed wi th the mine waste material. / 
Contaminated sediments from Old San Mateo Mine are in evidence at least 550 meters i 
downstream from the mine waste pile. Nonetheless, even natural levels, of trace 
elements and radionuclides in bottom sediment are relatively high. Bottom sediments 
can under go a continuing cycle of resuspension in runoff and deposition further 
downstream. 

5.2 MINE WASTE LEACHING TESTS 

Thirty seven composite mine waste samples were leached wi th acetic acid and deionized 
water in the slightly modified EPA EP toxicity test procedure described in section 3.3.3. 
Acetic acid (pH <5) simulated the leaching effects of natural rainfall, which issimilarilv 
acidic, and deionized water (pH >7.5), the leaching effects of rainfall after contacting 
the alkaline rich soils common to the Grants Minpral Rpit Leachates were analyzed for 
arsenic, barium, cadmium, lead, molybdenum, selenium, vanadium, zinc, and gross 
alpha and gross beta particle activities. By defini t ion, a material exhibits the 
characteristic of EPtoxicity if any o f the contaminant concentrations in the leachate 
exceed federal safe drinking water standards by 100 times or more (40 CFR 261, 
Appendix II). 

Table 5.2 presents average leachate concentrations obtained from tests of mine wastes. 
None of the samples subjected to thistest exhibited the characteristic of EP toxicity. No 
EP toxicity limits have been established for those constituents found in the highest 
concentrations, natural uranium and gross alpha activity. The uranium concentration'^ 
account for most o f the alpha activity (for natural uranium, 1.0 mg/l is equivalentto 577 

C pCi/1 of alpha activity, at secular equilibrium). These results suggest that in a neutral or f 
W slightly acidic environment, contaminants in uranium mine wastes have a relativeiv 'ow ' 

'{ pntpntial fnr leaTFiing or for significantly degrading ground water quality: 
s ^ i -
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LE 5.1. Total Contaminant Concentrations ir ibrosia Lake Waste Pile Runoff Compared wi th N» 
Runoff. Number of samples in parens -ses. 

al 

CONSTITUENT 
MINE WASTE PILE RUNOFF 

Range Median 
NATURAL RUNOFF 

Range Median 

(mg/l) 

As 

Ba 

Cd 

Pb 

Mo 

Se 

U-naturat 

V 

Zn 

<0.005-1.5 

0.18-37.5 

<0.001-0.02 

0.02-2.5 

<0.001-3.2 

<0.005-0.85 

0.04-62.6 

0.04-24.8 

<0.05-4.4 

0.21 (15) 

5.9 (15) 

0.006 (15) 

0.56. (15) 

0.02 (15) 

0.03 (15) 

0.58 (15) 

1.1 . (15) 

1.7 (15) 

0.05-0.26 

1.4-43.5 

0.003-0.05 

0.05-2.0 

0.005- <0.01 

<0.005-0.15 

0.03-0.56 

0.18-3.2 

0.38-1.7 

0.13 (6) 

7.7 (6) 

0.006 (6) 

0.52 (6) 

<0.01 (6) 

0.03 (6) 

0.10 (6) 

0.61 (6) 

1.5 (6) 

(pCi/l) 

Gross Alpha 

Gross Beta 

Pb-210 

Ra-226 

• 

300 - 420,000 

177-168,000 

29-30,050 

1 - 34,900 

10,800 (15) 

6,700 (15) 

1.000 (6) 

650 (6) 

• 

33-2,100 

546 2,000 

4-720 

2-321 

1.200 (5) 

1.060(5) 

88 (4) 

15(4) 

• 



Gross Alpha 
(pCl/l) 

Gross Beta 
(pCi/l) 

CD- Natural Runoff 
m 

10,000 

Waste Pile Runoff 

20,000 

- ^ 420,000 

168,000 

30,000 

(15) 
(5) 

(15) 
(4) 

Radium- 226 
(pCi/l) 

Lead-210 
(pCi/l) 

Natural Uranium 
(Mg/l) 

w^fmmmm^^ 

.m 

I 
2000 

J . 

34,900 

• ^ 3 0 , 0 6 0 

• ^ 52,500 

4000 5000 
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(4 ) 
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(15) 
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FIGURE 5.1 Total radioactivity and uranium concentrations in uranium mine 
spoils piles runoff, Grants Mineral Belt. 

•58-



10,000 

pCi/g 

pCi/g 

ug/g 

ug/g 

5000 

1000 

500 

100 

50 

0 

1000 

500 

IOO 

50 

10 

0 

500 

IOO 

50 

10 

1 

0.2 

0 

25 

2D 

15 

10 

5 

1 

0 

Gross ac 

SKS& S 96 

FIGURE 5.2 
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Persistence/attenuation of selected contaminants in sediments 
within the dramage system below the Old San Mateo Mine waste 
pile. Each analysis is represented by dot; some stations have 
multipe analyses. Three nearby stations were used to define 
natural background levels 
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TABLE 1 ^ Resultsof Mine Waste Leaching Tests (EPTox ic i^ 'Vater Extract) 

AVERAGE CONc-.>lTRATIONS (mg/l) 

MINE 

UNC-NE 
Church Rock 

[A composite samples) 

KM-1 
Church Rock 

4 composite samples) 

Hyde** 
6 composite samples) 

\ /cj l iejo 
7 composite samples) 

Poison Canyon 
8 composite samples) 

Old San Mateo 
8 composite samples) 

:CRA ALLOWABLE 
LIMITS 

As 

.005 

.006 

<.005 

.006 

.010 

.029 

5 

Ba 

.145 

.142 

<.10 

.102 

.176 

.162 

100 

Cd 

<.001 

<.001 

.001 

<.001 

.01 

.003 

1.0 

i f i t - . r i / i 

Pb 

<.005 

<.005 

.006 

.005 

<.005 

<.005 

5 

Mo 

<.01 

.132 

<.01 

<.01 

.021 

.955 

NL*** 

Se 

.026 

.097 

.015 

.006 

.007 

.069 

NL*** 

U-natural 

.910 

1.09 

.231 

.136 

.056 

1.42 

NL*** 

V 

.029 

.015 

.01 

.011 

.080 

.011 

NL*** 

Zn 

<.05 

<.05 

.139 

<.05 

<.05 

<.05 

NL*** 

Gross 
Alpha* 

706 

663 

240 

93 

51 

1030 

NL*** 

Gro 
Bet 

250 

282 

143 

28 

7 

164 

NL* 

' * AtelK. Acid Extract 
** * No oslablishcd limit. 



5.3 PERENNIALFLOWTHROUGHANOPEN PIT MINE 

The water quality impacts of an open pit uranium mine on perennial streams were studied ac 
the Jackpile-Paguate mine on the Pueblo of Laguna east of Grants. This mine, covering more 
than 2700 acresof disturbed land, is by far the largest open pit uranium mine in the Grants 
Mineral Belt. In i tstwenty-f iveyearsof operation, this mine has excavated almost 200 mill ion 
tons of overburden and mine waste. This is stored in 28 dump sites spread over more than 
1100 acres. The pit itself encompasses about 1,000 acres and, in places, approaches 400 feet in 
depth (U.S. Departmentof the Interior, 1980). 

Two of the several natural perennial streams which descend the northeast flank of Mt. Taylor, 
the Rio Paguate and the Rio Moquino, converge wi th in the mine; the Rio Paguate continues 
through the open pit area and eventually flows into the Paguate Reservoir. Water released 
f romthe reservoir flows into the Rio San Jose near the town of Laguna. Figure 5.3 shows these 
features. 

A reconnaissanceof the Jackpile-Paguate mine area performed by Cooley (1979) provided 
visual evidence of uranium minewaste piles affecting surface waters. He reported that mine 
waste had been dumped along the margins of Rio Paguate and that; 

During large flows the river cuts laterally into debris piles. Corrosion o f the 
unconsolidated debris adds considerable bedload and suspended sediment to the 
river. 

Data presented in a recent study by Popp and others (1983) demonstrate that mining activities 
a t the Jackpile-Paguate mine have caused a significant increase in the naturally occurring 
radioactivity in that drainage system. Detailed chemical and radiological analyses were 
performed on the sediment which has accumulated in Paguate Reservoir downstream f roq ' 
mine. The data clearly show elevated levels of uranium-238 decay productsrin sediments dd. 
after the mid-1950s. Additionally, lead-210 concentrations in sediments increased from pre­
mining levels of approximately 2 pCi/g to average post-mining concentrations of 
approximately 10 pCi/g. 

The perennial waters that traverse the mine area have been studied bythe EID for uranium-
industry impacts since 1978. Surface water samples were collected quarterly at two 
background sites (Rio Paguate and Rio Moquino upstream from the mine) and one impacted 
site (Rio Paguate below the mine). Figure 5.3 shows the sampling locations. 

Asa result of the typically low sediment concentrations in the Rio Paguate, the concentrations 
of suspended (total minus dissolved) radioactive substances are usually negligible relative to 
those o f the dissolved fraction (Table 5.3). During periods of runoff, however, total 
radioactivity would be expected to increase because of greater sediment concentrations. 

Water quality data from the three-sites sampled by the EID demonstrate that the dissolved 
concentrationsof several constituents increase in the streams f lowing through the mine area. 
Table 5.4 shows that average concentrationsof grossalpha emitters, radium-225, arsenic, 
barium, cadmium, lead, molybdenum, selenium, natural uranium, vanadium, and zinc are 
quite low in the waters above the mine. In fact, both backgrouhd streams, dissolved 
concentrationsof arsenic, cadmium, lead, molybdenum, selenium, natural uranium, vanadium, 
and zinc were below detection limits for at least 67 percent of the samples. Among the trace 
elements, only barium was detected in more than half of the samples in the two streams. 

By the time the Rio Paguate exits the Jackpile-Paguate mine, several dissolved constituents 
elevated above background levels (Table 5.4). RadidactTve parameters'exp^^^ largest 
dissolved concentrations increases; gross alpha particle activity, radium-225, and natural 



FIGURE 5.3 Major features of the Laguna-Paguate mining district 
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TABLE 5.3 Radioactivity and Suspended Solids Concentrations in Rio Paguate below the Jackpile - Paguate 
Mine. 

SAMPLE DATE 

6-09 80 

12-08-80 

6 24-81 

: 

GROSSALPHA/! 

Dissolved 

! 78 ± 6* 

71 ± 10 

1155 ± 22 

' 

ACTIVITY (pCi/l) 

Total 

79 ± 6 

68 ± 10 

153 ± 15 

RADIUM-226 (pCi/l) 

Dissolved Total 

3.6 ± 0.1 

1.0 ± 0.03 

1.4 ± 0.04 

4.1 ± 0.2 

1.1 ± 0.1 

1.7 ± 0.1 

TOTAL 
SUSPENDED 
SOLIDS (mg/l) 

36 

27 

5 

* p Picocuries per liter ± one sigma counting error. 



TABLE 5.4. Average Surface Water Quality Above and Below the Jackpile-Paguate Mine. 
Averages based on a minimum of 7 samples. 

DISSOLVED 
:)NSTITUENT 

\ug/l unless noted) 

RIO MOQUINO ABOVE 
JACKPILE MINE 

RIO PAGUATE ABOVE 
JACKPILE MINE 

RIO PAGUATE BELOW 
JACKPILE MINE 

TDS (mg/l) 

SO4 (mg/l) 

pH(s.u.) 

As 

Ba 

Cd 

Pb 

Mo 

Se 

U-natural 

V 

Zn 

Gross alpha (pCi/1) 

Gross beta (pCi/l) 

Ra-226 (pCi/1) 

1540 

825 

8.2 

< 5 

145 

2 

< 5 

7 

5 

6 

10 

<250 

3.7 

9.5 

0.48 

525 

155 

8.0 

5 

130 

< 1 

< 5 

7 

5 

6 

9 

<250 

1.0 

4.2 

0.19 

1705 

950 

8.2 

5 ' 

145 

2 

< 5 

7 

5 

120 

10 

<250 

79 

48 

3.7 

For locations, are given on Figure 5.3 
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uranium all increase by factors of 10 or more. Aside from uranium, there are no statistically 
significant increases in dissolved trace elements concentrations. [ 



VI. HYDROLOGIC EFFECTS OF MINE DEWATERING EFFLUENTS 

Disposal of uranium mine dewatering effluents in the normally dry arroyos o f the Grants 
Mineral Belt has had a significant impact on regional surface waters and ground waters. 
Where dewatering occurs, ephemeral streams are transformed into perennial streams., 
The artifically supplied perennial streams have draniatically increased the volume of 
water that recharges underiying alluvial aguifers. The added recharge has raised water 
tables and increased theamount of ground water that can be easily obtained from 
shallow wells. As a result, more near-surface ground waters and surface waters are 
available. 

6.1. HISTORY 

The history of uranium mine dewatering has been summarized by Perkins and Goad 
(1980). In general, dewatering has been performed continuously in the region since at 
least 1956. The Church Rock and Ambrosia Lake mining districts have witnessed the 
largest volume of mine dewatering. Water produrtinn from mines in the Ambrosia Lake 
district has been continuous since 1956. wi th peak production in the early 1960s. 
Significant dewatering in the Church Rock area began in 1967 and peaked about 1980. 
Decline o f the industry since 1980 has caused several mines to close and the f low of 
dewatering effluents to diminish in both the Ambrosia Lake and Church Rock districts. 
Some mines which are not extracting ore, however, have been placed on "stand-by 
status" and continue dewatering operations. Figure 6.1 illustrates the history of 
minewater production in the Grants Mineral Beltthrough 1982. 

5.2-. HYDROLOGIC IMPACTS ON REGIONAL SURFACE WATERS 

6.2.1. General Characteristics of Flow Before and During Mine Dewatering 

Prior to dewatering of underground uranium mines in the 1950s and 1950s, the regional 
drainages were ephemeral. These streams experienced an wide range of discharges, 
from zero f low to large flash floods (e.g.. Busby, 1979). Maximum discharges of flash-
floods often reach several thousand cubic feet per second (cfs) (Thomas and Dunne, 
1981). The only significant perennial waters in the region are a few small springs along 
the Puerco River, and perennial streams draining the north and east flanks of Mt. Taylor. 

Discharges of uranium mine dewatering effluents have transformed several ephemeral 
streams to perennial streams flowing for many miles. Minewaters have provided 
ppraaniai-haspflow fpr Pipeline Arroyo and the Puerco River in the Church Rock mining 
district, and Arroyo del Puerto and San Mateo Creek in the Ambrosia Lake mining district. 
Other newly created perennial streams occur in other regional mining districts not 
covered by this report. Table 6.1 presents approximate average distances that perennial 
f low conditions are sustained by various mine discharges during 1979-1981. The greater 
distances occur along river reaches where stream bottom leakage rates are relatively lovv. 

Before mine dewatering, flow in the Puerco River, for example, was distinctly seasonal 
(Figure 5.2). One season of f low was late winter (February through April) a time of gentle 
frontal precipitation and meltsng snow. May and June were months of little or no 
precipitation and low stream f.ow in the Puerco River. The second season of flow was 
middle-to-late summer (July through October). Summei'S in the region are usuaii 
characterized by frequent, intense, and isolated thunderstorms that can produce ^arge 
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FIGURE 6.1 Water production by uranium mines, Grants Mineral Belt. 
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TABLE 6.1 Approximate Average Distances of Constant Flow below Mine 
Discharges, 1979-1981. Location of mining districts shown on Figure 
2.1. 

DRAINAGE CHANNEL VOLUME OF DISCHARGE APPROXIMATE DISTANCE 
(gallons per minute) OF FLOW* (miles) 

Puerco River 
Church Rock Mining District 

5000 50 

Arroyo del Puerto 
Ambrosia Lake Mining District 

2300 

W^ San Mateo Creek 1500 

Mt. Taylor Mining District 
San Lucas/Arroyo Chico 4000 40 

Kim-me-ni-oli Wash 
Crownpoint Mining District 

3400 ' 2 0 

Rio Marquez 

Rio Salado 

Marquez Mining Area 
1000 

1000 

15 

10 

*Distance5 are based on the authors' observations, review of EID files, and U.S. 
Geological Survey annual water data reports. 
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FIGURE 6.2 Monthly flow in the Puerco River at Gallup before mine-dewatering 
and with flow augmented by mine dewatering 
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flash floods. Autumn months of November through January were once again dry, in 
terms of both precipitation and stream f low. 

With ongoing mine dewatering, f low in the Puerco River become continuous. Figure 5.2 
shows that climatic dry seasons (May through June and November through January) are 
no longer times of no flow in the Puerco. Whereas during these months in the 1940s the 
Puerco River was often without f low, between 1977 and 1982 the river was never dry and 
f low at all months averaged at least 120 cfs-days. 

Figure 5.2 depicts augmented late winter stream flows, but few high flows in miudle-to-
late summer. The dearth of summer high flows in recent years reflects the failure of 
significant summer thunderstorms to materialize over the basin from 1978 to 1981. 
These storms returned in 1982 and 1983. A longer period of record would probably show 
the continued presence of the two high f low seasons that typified the pre-mining era. 

5.2.2. Characteristics of Low Flows 

Flow duration curves constructed for daily discharges in the Puerco River for the periods 
1940 to 1945 and 1977 to 1982 further demohstrate the change in low flow conditions 
attributable to the continuous discharges of uranium mine dewatering effluents (Figure 
5.3). Prior to mine dewatering, streamflow in the Puerco River at Gallup was greaterthan 
1 cfs only 20 percent of the time (Curve A). In fact, the stream was normally dry. Since 
mine dewatering, however, the Puerco River has been perennial. The median discharge 
(that f low that has been equalled or exceeded 50 percent of the time) is now about 5 cfs 
at Gallup (Curve B) underthe new artificial f low regime. 

The Pipeline Arroyo/Puerco River system is now perennial from the Church Rock mines to 
asfar as Arizona, a distance ofabout 50 river miles. Eventually, unless natura.lly 
augmented, all surface flow is lost to infi l tration, evaporation, and transpiration. 
Comparison of median flow at Church Rock (Curve C) and Gallup (Curve B) suggests that 
about 2.5 cfs of f low is lost between these two gages. As the Puerco River continues into 
Arizona, its f low eventually becomes intermittent and then ephemeral. 

6.2.3. Annual Water Yield 

Annual water yield, or the yearly volume of surface f low, in the Puerco River at Gallup has 
increased substantially because of mine dewatering (Table 5.2). The logarithmic mean 
annual water yield at Gallup was about 1900 cfs-days in the 1940s. This is assumed to be 
representative of pre-mining conditions The years 1977-1982 exhibit a logarithmic mean 
annual water yield of about 3400 cfs-days. These years, therefore, exhibit a 78 percent 
increase in water yield over pre-mining conditions. 
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TABLE 6.2 Annual discharge for the Puerco River at Gallup before Mine 
Dewatering and with Flow Augmented by Mine Dewatering in cfs-days. 
Source: USGS. 

BEFORE MINE DEWATERING WITH MINE DEWATERING 

Water 
Year 

1940 
1941 
1942 
1943 
1944 
1945 

Annual 
Discharge 

7,283 
1,459 
2,893 

741 
3,264 

645 

Water 
Year 

1978 
1979 
1980 
1981 
1982 

Annual 
Discharge 

1,502 
5,656 
5,463 
2,702 
3,446 

Log Mean 1,906 3,355 

Although no stream flow data exist for San Mateo Creek before mine dewatering, f low 
records for 1977 through 1982 include periods both of active discharge to San Mateo 
Creek and of no discharge. Dewatering was ongoing in 1977. when f low measurement in 
San Maten Crppk hpgan At that t ime, about 2900 gallons per minute of dewatering 
pff luentswere rplpaspd to San Mateo Creek (Perkins and Goad. 1980). Beginning in 
spring 1978. however, virtually all effluents were diverted for irrigation and to an 
adjacentdrainage basin and did not reach San Mateo Creek. The impact of this diversion 
on f low in the stream can be seen in Figure 5.4. It is clear that the dewatering effluents 
maintained a small perennial stream at the gage site. Without the minewaters, f low in 
San Mateo Creek atthe gage site is much reduced and ephemeral. 

6.3 HYDROLOGIC IMPACTS ON REGIONAL GROUND WATERS 

Streams created by the discharge of dewatering effluents are, wi th the possible 
exception of a few reaches, losing f low to the subsurface. While some surface f low is 
evaporated or transpired, a large volume infiltrates into the arroyo beds, and thereby 
recharges the shallow alluvial aquifers o f the Puerco River, Arroyo del Puerto, and San 
Mateo Creek, among others. 

Rates of infiltration were probably greater at the onset of mine dewatering than they are 
today because of a gradual " f i l l ing" of available storage in the alluvium. Infiltration 
rates along Arroyo del Puerto and San Mateo Creek are rapid Relative to the Puerco 
River, due to an abundance of sandy material in San Mateo Creek and because of 
influences of underlying dewatered bedrock aquifers. Gaging data indicate average 
stream bed losses alonq the San Mateo Creek of approximately 0.72 m3/min/km, as 
compared with bed losses along the Puerco River of about 0.24 m3/min/km (EPA 1983). 

Infiltration has been estimated to range from at least 90 percentto perhaps 99 percent of 
mine discharge (EPA, 1983). A review of flow records from the Church Rock mining 
district showed seepage losses of 7.5 m3/min in October 1975, and 7.25 m3/mi.n in July 
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1977 and May 1978. In the Ambrosia Lake mining district, infi ltration was calculated at 
7.54 m3/min. 

The overall hydrologic impact of mine dewatering on bedrock aquifers has been a 
region-wide acceleration of drawdown in these aquifers. In a limited number of stream 
reaches, however, the hydraulic connection between the alluvial aquifer and underlying 
bedrock allows some recharge of deeper sandstone aquifers (Lyford, 1979), i.e., water 
pumped from the mines is returned to the sandstone aquifers via recharge. 

6.3.1. Hydraulic Connection Between Surface Waters and Shallow Ground Waters 

While recharge generally is a continuous process along the minewater-dominated 
streams, it is intermittent under natural conditions. The intermittency of natural 
recharge largely minimizes the potential for dilution of contaminant concentrations in 
minewater affected ground water. Under natural conditions, ground-water levels most 
clearly demonstrate a response to surface flows in late winter and early spring. This 
period, usually February to Apnl . is one of warming weather, melting snows, and gentle 
frontal rains. Stream flows during this period are usually increased above low winter 
flows. Moreover, these higher flows tend to be of long duration, often lasting several 
weeks. These flows, even though not o f the magnitude of summer flash floods, provide a 
prolonged period of heightened f lowsthat enhance infi l tration t o the underlying 
alluvium. 

^ Figures 5.5 and 5.5 ijlustrate the intermittency of recharge from natural runoff along a 
^ reach of San Mateo Creek. In March and eariv April of 1980. a time when mine 

dewatering discharges to the channel were insignificant, nrrasinnal f lnw; nf IP<;<; than 1 
cfs. recharged the alluvium and caused the watertable to rise slowly (Figure 6.5). In late 
Apri l , however, stream f low increased to as great as 3 cfs. The period of increased f low 
was almost two weeks long, ending on April 29. 1980. Ground water response to the 
elevated flows was rapid: the watertable began to rise within one week and peaked in 
mid-May, more than one foot higherthan in mid-April. 

In general, shallow ground water levels are much less responsive to summer flash floods. 
Such floods exhibit peak discharges often as great as several thousand cfs, but their 
potential for recharging ground water is offset by their brevity. The large volumes of 
thunderstorm runoff usually traverse miles of arroyo bed in a matter of hours. While 
most of the water eventually does infiltrate, it may penetrate only a short distance into 
the alluvium. Very little water reaches the water table; most is ultimately evaporated or 
transpired. 

The relationship between surface flows and ground water levels in summer is illustrated 
in Figure 6.5. After receiving significant recharge in late April 1980, the alluvial aquifer 
underlying San Mateo Creek experienced a declining water table through the summer. 
Brief runoff events generated by thunderstorms during August had an insignificant 
impact on the declining IPVPK Fvpn the high finws nf Spptpmhpr, whirh had an 
instantaneous peak discharge of 15 cfs (U.S. Geological Survey, 1980). failed to percolate 
to the underlying alluvial aguifer in noticeable Quantities. While summer flash floods 
resTjlting trom thijnHpr^tnrm«; arp probably too short-lived to significantly recharge 
a lluvial aquifers. San Mateo Creek and other alluvial systems in the region do 
demon strate a close hydraulic connection that is most responsive to late winter and 

"spring stream flow. 
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6.3.2. Storage of Water in Alluvial Aguifers 

Much of the water resulting f romthe dewatering of uranium mines has gone into 
storage in valley fi l l aquifers. Indeed, in the Ambrosia Lake district, water tables in 

_affected aquifers may have risen as much as 50 feet between the onset of minp 
"dewatering in the 1950s and the late 1970s (Kerr McGee Nuclear Corp.,1981). 

Minewater production has been greatly reduced in the Ambrosia Lake district in recent 
years. Major minewater producers o f the 1960s and 1970s (Kerr-McGee and Ranchers 
Exploration, for example) have drastically curtailed or completely ceased their discharges 
of dewatering effluents into San Mateo Creek and Arrovo del Puerto. Cessation of 
minewater discharges in this drainage basin has resulted in a diminished volume of water 
recharging the alluvium. Water levels in well OTE-1, be lowthe confluence of Arroyo del 
Puerto and San Mateo Creek, showed continuous decline trom March 1978 to March 1982 
(Figure 6.7). During th is t imethe water table at this site fell a total of eight feet, a rate of 
2.0 feet per year. Alluvial water levels subsequent to the cessation of mine dewatering 
now appear to be returning to their natural conditions. 

6.3.3. Bedrock Aquifers 

Forthe most part, ground water recharge by dewatering effluents is limited to the 
shallow alluvial aquifers. There are a few stream reaches, however, in which the 
saturated valley fill ovprlies permeable bedrock with a downward hydraulic gradient. 
These places are recharge zones for northward dipping bedrock aquifers such as the 
Morrison Formation. At these localities, dewatering pfflupnt<; are drawn hy thp 
downward gradients into thp alluvium and pventually into the underlying sandstone-
Recharge of bedrock units by minewaters is seen to occur at varying degrees in virtually 
all of the mining districts where minewaters f low across bedrock subcrops or outcrops 
(Figure 5.8). This recharge mechanism has been noted in the Church Rock area by 
Raymondi and Conrad (1983) and Gallaher and Cary (1985); at Ambrosia Lake by 
Kaufmann, Eadie, and Russell (1975), Brod and Stone (1981). and Stephens (1983), and 
near San Mateo by Gulf Minerals Resource Co. (1979). 

The total volume of minewater which enters the bedrock units probably represents only a 
small fraction of that which infiltrates to the shallow alluvial aquifers. Nevertheless, in 
the Ambrosia Lake district, effluents discharged to the Arroyo del Puerto and to the San 
IVLaliQ Crppk rnn';tit iJtP a <;ignifirant p rnpnr t inn of thp locally der ived recharge in the 
Dakota and Morrison Formations. 

Recharge of the Morrison Formation by minewaters within the drainages is encouraged 
by regional dewatering of the unit by the mines. Despite some return f low of formation 
waters, local water level declines in excess of 500 feet have resulted from the dewatering 
(Lyford and others, 1980). 
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FIGURE 6.8 • Conceptual diagram illustrating alluvial aquifer ground water 
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Conrad. 1983). 
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VII. IMPACTS OF MINE DEWATERING EFFLUENTS ON SURFACE WATER QUALITY 

This chapterdocuments the chemical influencesthat mine dewatering effluents have had on 
the natural surface water environment. The chemical quality of treated minewaters differs in 
several important ways from the chemical quality of receiving surface waters. Dewatering 
effluents are most often different wi th respect to amounts of total dissolved solids and 
suspended sediments, general ioniccomposition, and concentrationsof trace elements and 
radionuclides associated wi th uranium ore deposits. 

In most affected drainages, dewatering effluents constitute a substantial portion of the total 
amount of water. Therefore, waterqual i ty characteristics of receiving streams frequently have 
been alteredto reflect the chemical character of minewater rather than their natural quality. 
A comparison of the quality of effluent streams wi th regulatory standards is presented in 
Chapter IX. 

7.1 RAW MINEWATERS 

A review of the literature indicates that various trace elements, radionuclides, and dissolved 
salts can be found in raw (i.e. untreated) uranium mine dewatering effluents (Clark, 1974; U.S. 
EPA, 1975; Perkins and Goad, 1980). In raw minewaters in the Grants Mineral Belt (TablP 7 1), 
the constituents present at elevated concentrations are 1) gross alpha and beta particle 
activities andthe radionuclides radium-226. lead-210. and natural uranium; 2) the trace 
elements molybdenum and selenium and; 3) dissolved solids, particulariy sulfate. 
Occasionally, oarium. arsenic, and vanadium are detected at elevated concentrations in raw 

mewaters. 

It was only in the past decade that mine dewatering effluents received any noteworthy 
treatment before their release into Grants Mineral Bel: drainages. Until that time thousands 
of gallons per minute of raw minewaters were discharged to Arroyo del Puerto and the Puerco 
River. As suggested by Table 7.1, these waters often contained high levels of uranium, radium-
226, and gross alpha particle activity. 

7.2 TREATED MINEWATERS 

Beginning in the mid-1970's, the quality of minewaters discharged to watercourses began to 
improve, because many mine operators adopted minewater treatment systems. The basic 
treatment strategy is outlined by Perkins and.Goad (1980): 

Once the water pumped from a mine reaches the surface it usually goes through 
one or more mine water settling ponds. At most facilities a flocculant is added to 
promote settling. Barium chloride is usually added to the liquid after it has gone 
through one or more suspended solids settling ponds. Further settling and 
precipitation of radium as a barium sulfate salt then occurs as the liquid moves 
through additional settling pond(s). Where uranium levelsare high enough to 
justify it, the liquid is usually run through an ion exchange (IX) plant for recovery 
of uranium contained in the mine water. The IX plant may either precede or 
follow barium chloride treatment. 

a resultof treatment, minewater concentrations of radium-226. lead-210. polonium-? 10 
• dtural uranium, and gross alpha activity are considerably reduced. Concentrations of mic-:,t 

other minewater rnnstituq'''ts. though, are not greatly influenced bv these treatments. As 
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collected Dy t i u personnel. 

AMBROSIA LAKE MINING DISTRICT CHURCH ROCK MINING DISTRICT 

ONSTITUENT 

MAX. MIN. MEDIAN 
SAMPLE 
SIZE MAX. MIN. MEDIAN 

SAMPLE 
SIZE 

(mg/l) 

TDS 
S0.1 

1.800 
1,030 

740 
310 

1.235 
715 

T 
10 
10 

960 
458 

434 
126 

525 
156 

9 
9 

(mg/l) 

As 
Mo 
Se 
U natural 

0.08 
5.30 
1.22 
200 

0.008 
<0.01 
0.014 
1.56 

0.021 
1.19 
0.075 
3.82 

8 
10 
10 

•10 

0.40 
0.791 
0.071 
27.30 

0.005 
0.008 
0.011 
2.100 

0.008 
0.030 

4.3460 

1 

6 
6 
6 
6 

(pCi/l j ^ one sigma standard error of counting) 

Gross alpha 
Gross beta; 
Pb 210 
Po 210 ; 
Ra~226 
Th - 228 
Th^2 30 ^ 
Th-232 ' 

11,90011,400 
6.550 ± 590 
1.300 ± 100 

14 ± 2 
1.650 ± 50 

0.6 ± 0 3 
1,400 ± 100 

4.0 ± 0.2 

490 ± 50 
30 ±16 
15 ± 4 

0.95 ± 0.35 
30 ± 9 

-0.1 ± 0.1 
0.2 ±0.1 
0.0 ± 0.1 

3,050 ±300 
280 ± 7 
690 ± 

4 ± 
280± 
0.0 ± 
3.3 ± 

52 
0.5 
7 
0.1 
0.5 

0.0 ± 0.1 

14 
14 
4 
4 
14 
5 
5 
5 

24,000 ±1000 
6,440 ± 550 
1,200 ± 100 

10 ± 1 
2,500 ± 800 
0.1 ± 0.1 
210± 10 
0.1 ± 0.1 

460 ± 30 
530 ±100 
44 ± 4 
3.4 ± 0.4 
7.0 ± 0.2 
-0.2 ± 
0.1 ± 
0.0 + 

0.2 
0.1 
0.1 

3,205 ± 150 
1,320 ± 200 

295 ± 5 

10 
6 
2 
2 
10 
2 
2 
2 



demonstrated in Table 7.2, a seven-fold reduction in average radium-226 and natural 
uranium concentrations in treated minewaters is found when 1975 data are compared with 
"981-82 data. 

TABLE 7.2 Comparison of 1975 Mine Dewatering Effluent Quality wi th 1981-82 Quality. 
Number of samples in parentheses. 

Constituent Flow-Weighted Means 
1975* 1981-82** 

Total Radium-226(pCi/1) 71.2(23) 10.5(15) 
Total Uranium-natural (mg/l) 7.25(23) 1.0(14) 

* Calculated from data in U.S. EPA (1975). 
** Calculated from data in EID files. 

The quality of treated mine effluents during the period 1978 through 1982 is summarized 
for key constituents in Table 7.3. It is readily evident that substantial variability in water 
quality exists between the two major mining districts, as well as wi th in each mining district. 
Most striking in this regard are the concentrationsof total dissolved solids, sulfate, 
molybdenum, selenium, and radium-225. 

The wide range in radium-225 concentrations reflects occasional poor operation of the 
radium treatment systems. Thomson and Matthews (1981) attribute these "upsets" to 
incomplete mixing o f the mine waters with barium chloride and to poor settling o f the 
barium-radium sulfate precipitates. Variability in molybdenum, selenium, sulfate, and total 
dissolved solids, on the other hand, cannot be attributed to ineffectual treatment. This 
variability instead reflects chemical differences in the ground waters discharged froni the • • 

nes, as indicated in Table 7.1. 

As would be expected, sludges which accumulate in the minewater treatment pond 
bottoms as a result of settling, f loculation, and precipitation are highly concentrated in 
radium-226 and other radionuclides. Analyses presented by Perkins and Goad (1980)"ind 
additional data in EID files indicate tha t the radium-226 concentrations in the accumulated 
sludges probably average more than 200 pCi/gram. Under standards proposed by EPA 
(1976). uranium mine wastes wi th a radium-225 concentration in excess of 5 pCi/gram would 
be treated as hazardous materials and subject to special handling and disposal procedures. 

7.3 EFFECTS OF MINE DEWATERING EFFLUENTS ON SURFACE-WATER QUALITY 

The previous chapter discussed the significant effects that discharge of minewater effluents has 
had on the hydrology of watercourse in the Grants Mineral Belt. Effects on waterquali ty have 
been simiiariy significant. This section discusses how the guality of these effluents differs from 
the quality of runoff that constitutes the natural waterqual i ty o f the stream and how the quality 
of these artifically maintained streams changes as the waters f low downstream. 

7.3.1. Comparison o f the Quality of Mine Dewatering Effluents wi th Natural Runoff 
Quality 

Under natural, pre-mining conditions, watercourses receiving mine dewatering effluents, such 
•̂ an Mateo Creek and the Puerco River, often have low flows or are even dry. When flow 
-urs in these watercourses, it is the result either of storm runoff or of runoff from snow -T-ielt. 

^Therefore, comparison of the quality of mine dewaterir'^g effluents with natural storm rufioif 
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collected by EID personnel. Number ot samples in parentheses. 

AMBROSIA LAKE MINING DISTRICT CHURCH ROCK MINING DISTRICT 

ONSTITUENT 
MAX. MIN. MEDIAN AVG. MAX. MIN. MEDIAN AVG. 

TDS 
S0.1 

As 
Ba 
Mo 
So 
U natural ' 
V 

2.615 
1,370 

0.20 
1.7 
3.2 
10 
3.0 
0.29 

510 
185 

<0.005 
0.1 
0.03 
0.01 
0.2 
<0.01 

1.610 
755 

0.011 
0.21 

i 0.80 
0.09 
1.56 
0.029 

mg/l 

1440 (26) 
655 (22) 

0.02 (26) 
0.24 
1.0 (27) 
0.24 (27) 
1.5 (26) 
0.08 (21) 

1.190 
600 

0.02 
2.1 
0.6 
0.3 
1.8 
0.07 

360 
60 

<0.005 
0.10 
0.01 
0.01 
0.6 
0.01 

452 
136 

<0.005 
0.413 
0.01 
0.04 
1.07 
0.012 

580 (16) 
210 (17) 

0.007 (16) 
0.5 (15) 
0.2 (15) 
0.07 (15) 
1.0 (14) 
0.02 (13) 

Gross alpha 
Gross beta 
Pb 210 
Po-210 
Ra-226 
Ra-228 
Th-228 
Th-230 
Th - 232 

1.760 ±100 54 ± 14 . 
945 ±225 1 84 ±16 
3 3 + 6 
14 ± 2 

200 ± 10 
0 ± 2 

< 0 3 
4.0 ± 0.5 

<0.1 

6.9 ± 2.6 
0.95 ± 0.35 
0.12 ± 0.04 

0± 2 
<0.1 
< 0 3 
<0.1 

635 ±70 
377± 125 
14± 5 

1.1 ± 0.4 
6.4 ± 1.2-

0 ± 2 
<0.1 
0.7 ± 0.2 
<0.1 

pCi/l±SE* 

780 (14) 
435 (6) 
15 (9) 
6 (4) 
27 (28) 
0 (5) 
0.2 (3) 
1.7 (3) 
<p.1 (3) 

1,200 ±100 
663 ± 125 

10 ± 2 
15 ± 5 
89 ± 5 
<0.2 
0 ± 2 

3.9 ± 0.5 
<0.2 

280 ± 30 
322 ± 30 
4.5 ± 2.3 
3.4 ± 0.4 

0.67 ± 0.2 
<0.2 

0 ± 2 
<0.2 
<0.2 

440 ± 40 
460 ± 74 

— 

9.8 ±7.4 
2.0 ±0.2 

— 
— 
— 

600 
480 

— 

10 
10 

— 
— 
— 

(11) 
(6) 
(2) 
(13) 
(13) 
(2) 
(2) 
(2) 
(2) 

Tnil,..ii I d o l ol IVI(Msur("'niiMU (one sigma) 



quality provides an indication of how the change from ephemeral to artificially-maintained 
perennial watercourses has affected chemical quality. 

Suspended Sediment 

In all effluent-dominated watercourses, suspended sediment concentrations under minewater 
baseflow conditions are smaller than the concentrations borne by thunderstorm runoff (see 
Chapter IV). EID and uranium industry self-monitoring data indicate thatthese simple 
treatment measures, used to remove radium-226 before discharge to watercourses-bhsttaUy 
reduce suspended sediment concentrations from more than lOOmg/l in the untreated 
m i n e wate r to I ess th a n 10 mg/l in the final effluent. Runoff has average suspended sediment 
concentrations greater than 30.000 mq/l. 

Although treated minewaters are relatively free of sediment when they are discharged, they 
eventually become burdened wi th suspended silts and clays. Stream channels in the Grants 
Mineral Belt which receive mine dewatering effluents are relatively free of suspended 
sediments just belowthe point of minewater discharge. Silt and clay particles are entrained 
f romthe channel bed as f low continues downstream. On November 13.1980, for example, 
suspended sediment concentration increased from 52 mg/l below the Kerr-McGee Church Rock 
mine outfall in Pipeline Arroyo to 3500 mg/l in the Puerco River in Gallup approximately 19 
miles downstream. Similar trends were evident on other days as wel l . 

\ [ San Mateo Creek in the Ambrosia Lake district also entrains sediment. The prevalence of sand 
• ^ over fine-grained sediments in the San Mateo Creek alluvium, however, causes suspended 

sedimentconcentrations, typically lessthan 400 mo/l. to be lower than in the Puerco River 
system. 

Dissolved Solids 

Concentrations of total dissolved solids (TDS) in minewaters are variable in the Grants 
Mineral Belt. In the western port ionsof the Ambrosia Lake mining district, mines produce 
waters with 1200 to 1800 mg/l TDS (Perkins and Goad, 1980). These concentrations are 
reflected in Arroyo del Puerto, where TDS concentrations are often 1500 to 2.000 mg/l. 
Mixing of mine dewatering effluents wi th natural waters resulting from runoff occasionally 
dilutes TDS levels in this watercourse to less than 1.000 mg/l. Minewaters discharged to 
Arroyo del Puerto thus bear about twice the concentration of dissolved solids of that in 
natural runoff in the area, which is typically below 1,000 mg/l TDS. 

.In contrast, minewater^ produced in the Church Rock and the eastern portion o f the 
"Ambrosia Lake districts usually contain only a few hundred mg/l TDS. Data presented by 

l j \ Perkins and Goad (1980) demonstrate that effluents dischargpd to Pipplinp Canyon a n r K ^ n _ 
t^\ Mateo Creek contain only 300 to 600 mg/l TDS. TDS values in natural runoff are quite 
' j similar. In the these areas, therefore, minewaters have not influenced the TDS 

'(_concentrations of receiving streams. It is noteworthy tha t the TDS concentrations are only 
one-fourth of those found in western portion o f the Ambrosia Lake minewaters despite the 
fact that all minewaters are produced largely from the Morrison Formation. High TDS 
concentrations in the western portion of the Ambrosia Lake district have been attributed to 
greater mineralization o f the host rock and to dewatenng-induced leakage of more saline 
ground water into the mines from the overiying Dakota Formation (Brod, 1979; Kelley and 
others, 1980). 

e relative concentrations of specific ions in minewaters appear to differ from 
concentrations found in natural runoff. Analysis of Figures 7.1 and 7.2 indicatesthat 
minewaters generally have proportionally n-iore sodium and sulfate than natural runoff. 

te^ 
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FIGURE 7.1 Comparison of the ionic composition of mine dewatering effluents 
and natural runoff, Ambrosia Lake mining district. Ions are 
expressed as percentage of total equivalents per liter.__^._. _ .̂_ 
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FIGURE 7.2 Comparison of the ioniccomposition of mine dewatering effluents 
and natural runoff, Church Rock mining district. Ions are expressed 
as percentage of totalequivalents per liter. 
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Total versus Dissolved Concentrations 

In contrast to natural runoff in which contaminants are largely associated wi th suspended 
sediment and precipitates, trace elements and radionuclidp<: in treatpd minpwatpr«; arp 
gpnerally prpsent in the dissnlvpd form. The proportions nf minPwater rnntaminants in thP 
dissolved phase are highly variable, but typically the dissolved fraction of a contaminant 
constitutes more than 50 percent o f the total concentration (Table 7.4). Usually, more than 85 
percent ot the total concentration of gross alpha activityTmolvbdenum. selenium, and natural 
uranium in minewaters is in the dissolved fraction. Dissolved radium-226 proportions average 
about 30 percent of the total concentration. 

The fol lowing discussion of trace elements and radionuclides focuses on comparison of total 
constituent concentrations in treated minewaters wi th total concentrationsin natural runoff. 
Direct comparisons of dissolved concentrations are limited by the amount of available data. 
Nonetheless, based on information in Table 7.4, it can be assumed for many contaminants that 
even if minewaters and runoff have nearly equivalent total contaminant concentrations, then 
the dissolved concentrations in minewaters are probably significantly greater than in natural 
runoff, particulariy for gross alpha particle activity, molybdenum, selenium, and natural 
uranium. 

Trace Elements 

Of the nine trace elements routinely analyzed in treated minewaters, only the concentrations of 
molybdenum, selenium, and uranium are consistently higher than in natural runoff (Figure 7.3) 
S'" "e these trace elements are known to be naturally associated wi th uranium ores, their 
IL ince in surface watercourses suggests that the watercourse is receiving mine dewatering 
etTiuents. Arsenic, vanadium, and barium are occasionally detected in significant 
concentrations in minewaters. the latter because it is added in the treatment process to remove'' 
radium-225. Cadmium, lead, and zinc are usually below detectable levels in dewatering 
eff luentsand are therefore judged n o t t o be of concern in these waters. 

Uranium isthetraceelement wi th the highest concentrationsin mine effluents throughout the 
Grants Mineral Belt. The median concentrationsof total uranium in Ambrosia Lake and Church 
Rock pff luentsof 1-.6and 11 mg/l. rpspectively. are aver If i and 37 times greater than the 
median concentrations of natural runoff in the districts. 

Molybdenum levels in minewaters vary from extremely low levels to more than 3 mg/l. 
Discharges in the Ambrosia Lake district have median total molybdenum concentrations nf 0 80 
mg/l. In comparison, only a small fraction of the natural runoff samples collected during this 
study contained detectable concentrations ( > 0.01 mg/l) of total molybdenum. Lower 
concentrations are found in the Church Rock district, where the median total molybdenum 
concentration in effluents is 0.01 mg/l. 

The third elementthat is consistently higher in mine dewatering effluents than in natural 
runoff is selenium. Treated effluent normally contains lessthan Q.Q4to 0.09 mg/l selenium, but 
a few Ambrosia Lake mines discharge effluent with selenium concentrations approaching 1 Q 
mg/l. In contrast, data indicate median total selenium levels in natural runoff of 0.03 mg/l in 
Ambrosia Lake district and <0.005 mg/l in the Church Rock district. 

T other metals that occasionally appear in dewatering effluents are arsenic and vanadium 
Eic>/ated levelsof arsenic and vanadium appear to be restricted to one facility in the region. T 
discharge from the Homestake ion exchange facility in Am.brosia Lake contains average rot.- l̂ 
arsenic and vanadium concei'trations of0.05and0.17 mg/l. rp<;pectiveiy. 
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TABLE 7.4 Percentage of Total Constituent Concentrations in the Dissolved Phase of 
Treated Minewaters, Ambrosia Lake and Church Rock Mining Districts, 1980. 

CONSTITUENT 

NO. OF 

SAMPLES 

PERCENT IN 
DISSOLVED PHASE 

RANGE MEAN 

As 

Ba 

Mo 

Se 

U-natural 

V 

Grossalpha 

Gross beta 

Ra-225 

3 

5 

5 

5 

5 

5 

5 

5, 

5 

12-90 

< 3 5 - 1 0 0 

88-100 

83-100 

58-100 

20-100 

82-100 

72-100 

2 -71 

57 

<71 

95 

93 

89 

51 

94 

93 

32 
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(27) 

(6) 

(14) 

(13) 

1.0 2.0 3.0 mg/l 

FIGURE 7.3 Comparison of selected to ta l trace element concentrat ions in 
t reated minewaters and natural runof f 
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Barium is of potential interest because it is added as barium chloride to co-precipitate radium-
"'.6 from minewaters before their discharge to watercourses. Median total barium 
jncentrations in natural runoff in Ambrosia Lake and Church Rock districts areJV7 and 4.8 

mg/l. respectively. These are many times greater than the rnnrpntrat innsnf n 212 and 0.413 in 
treated minewaters from these districts. 

Radionuclides 

With the exception discussed above of natural uranium, median total concentrations of 
radionuclides in treated minewatersare lessthan those measured for natural runoff (Figure 
7.4). Compared to natural runoff, however, minewaters have a higher, usually considprahly 
higheTTpercentage of total radionuclide concentrations associated with the dissolved phase. 
EID data indicate that as much as 99 percent of the grossalpha and gross beta particle activitit.s 
of natural runoff are associated with precipitates and suspended sediment. In contrast, over"9Q 
percent of this radioactivity in treated minewaters is normally associated wi th the dissolved 
fraction (seeTable 7.4). Total suspended sediments in dewatering effluents are quite low 
Caveraging about 5 mg/l). 

The total grossalpha particle activity of dewatering effluents is comparable to natural runoff 
lievels. Dissolved grossalpha levelsof several hundred to over 1,000 pCi/1 in dewatering 
effluents, on the other hand, are ten to one hundred times greaterthan dissolved grossalpha. 
Jevels iri'natural runoff (normally lessthan 20 pCi/l). On average, dissolved uraniurn accounts for 
more than 80 percent of the observed total gross alpha activitv. Other alpha-emitters in the 
u.ranium-238 decay series (chiefly, thorium-230, radium-225, and polonium-210) are present in 
small concentrations in the effluents relative to uranium (see Table 7.3). 

ledian total gross alpha and beta concentrations are roughly equivalent in Ambrosia Lake 
and Church Rock mine effluents. Maximum concentrations of these constituents in 
Ambrosia Lake discharges, though, are about 40 percent greater than in the Church Rock 
discharges. The differences are most likely due to more effective ion-exchange treatment of 
the minewaters in the Church Rock district. 

npspitp high concentrations of radium-225 in raw minewaters. most mines discharge minewater' 
with 5 pCi/1 or less of total radium-226 (Figure 7.4). While an average, or about 30 percent of the 
radium in these effluents may be in the dissolved form, natural runoff often exceeds 15 pCi/l in 
total radium-226, but is quite low in dissolved radium-226. usually less than 2 pCi/1. Three 

"lacil it ies. evidently sampled dunng "upset" conditions, discharged efflqent containing 7R RQ 
and 200 pCi/1 total radium-225, concentrations similar to concentrations in untreated minewater 
Large influxes of dissolved radium-225 may be introduced to receiving watercourses from any 
mine with ineffective radium-removal processes. 

None of the thorium isotopes or radium-228 are normally present in detectable levels in 
minpwatprs. 1 reatpd minpwaters have exhibited uo to 33 oCi/l of total lead-210 and uo to 15 
pCi/1 of total polonium-210, Greater concentrations (several hundred pCi/'l) mav ocur_durinQ 
periods of ineffective minewater treatment. Although the data are limited, there does not 
appear to be significant differences between the Am"brosia Lake concentrations and those 
presented for the Church Rock district. Natural runoff, in comparison, typically contains betweer 
40 to 90 pCi/1 each of total lead-21Q and polonium-21Q. 

"7 3.2. Fates of Minewater Constituents in Surface Drainage Channels 

..̂ f the trace elements and radionuclides identified earlier as being elevated above levels in 
natural runoff, only radium-226 and lead-210 are known to undergo significant partit ioning 
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FIGURE 7.4 Comparison of total radioactivity in mine dewatering effluents and 
natural runoff 

-91-



changes between dissolved and suspended phases as they travel downstream. These 
radionuclides are usually lost from solution shortly after their release to regional arroyos. 
'nvestigation of both dissolved and suspended phases revealed that precipitates and sediments 
.uspended in the water account for virtually all these constituent^. As shown in Table 7.5, a 
significant proportion of radiurn-225 is discharged to the Puerco River in dissolved form, but by 
the time radium-226 has travelled a few miles almost none remain in solution. 

Once precipitated or bound to the stream sediments, minewater contaminants are subiectto 
/being moved downstream during normal artificially-maintained flows or, more significantTyT 
Idur ing natural runoff events. During major streamflows. minewater-affected sediments are 

scoured from the stream bottoms, mixed wi th other sediments carried by the streamflows, and 
redeposited variable distances downstream. In drainages with sediment-rich streamflows, 
minewater-affected sediments generally become indistinguishable from other sediments carried 
along the watercourse and deposited on the stream bottom due to the large dilution factors 
involved and to the elevated levels of natural radioactivity in regional soils. Popp and others 
(1983) confirmed this along various drainages within the Rio Puerco watershed. 

.While dissolved radium-226 and lead-210 usually precipitate or are adsorbed by stream 
sediments, these radionuclides appear to stay in solution in stream channels that are relatively 
sediment free. Dissolved radium-226 concentrations along the Arroyo del Puerto, for exanTple. 
consistently range between 3 and 5 pCi/l. 

Unlike radium-226 and lead-210. the trace elements uranium, molybdenum, and selenium, and 
the major dissolved solids generally are not rapidly attenuated in the channels of receiving 
waters. These constituents generally remain in solution and move downstream with the 
minewater. Figure 7.5 shows downstream changes in water quality along the Puerco River on 
October 6, 1975 as an example (U.S. Geological Survey, 1977). The data show that constituents 

Dt precipitating or interacting rapidly wi th sediment decline gradually in concentration 
uownstream, but still may be found in significant levels 50 miles f rom the mines. The declines in 
selenium and gross alpha concentrations are most likely related to decreasing pH levels 
downstream. While the initial dissolved radium-225 concentration is significantly elevated in 
contrast with the radium-225 levels measured during this study, concentrations nevertheless 
decline rapidly downstream. Similar responses have been found by the U.S. Geological Survey 
and the EID at more typical concentrations. 

Table 7.5 Comparison of dissolved versus suspended concentrations of radium-225 
at sites along the Puerco River. Data represent average concentrations. Number of 
samples in parentheses. 

Site 

Church Rock Mines 

Puerco R. at NM 555 

Puerco R. at Gallup 

Dissolved 
Ra-225 
(pCi/1) 

3.2**(13) 

0.22(14) 

0.11 (12) 

Total 
Ra-225 
(pCi/1) 

9.98(13) 

8.05(13) 

7.93(12) 

Suspended* 
Ra-225 

(pCi/1) 

5.78 

7.84 

7.82 

River Miles 
From 
Mines 

— 

5.1 

18.5 

*Determined by subtraction. 
**Estimate based on data in Table 7.4. 
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FIGURE 7.5 Water quality and flow along the Puerco River from the Church 
Rock mines to the New Mexico-Arizona border, October 5, 1975 
(source: U.S. Geological Survey). 
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vm. MINEWATER IMPACTS ON THE QUALITY OF SHALLOW GROUND WATERS 

Release of dewatering effluents to Grants Mineral Belt arroyos greatly increased the 
volume ofwater infiltrating to shallow alluvial aquifers. This infi l tration has been 
accompanied by a gradual change in the overall chemistry of these ground waters. In 
certain locations along San Mateo Creek and the Puerco River, the alluvial ground watprc;— 
now hpar a ';trnnger chemical rpsemhlanceto minewaters than to natural watprs This 
condition is most pronounced in areas where stream-bottom leakage is high. Evaluation 
of this apparent change is somewhat hampered, however, bythe lack of pre-mining 
ground water quality data. 

Many of the impacts realized by surface waters are not experienced by underlying ground 
waters. Minewater constituents that adsorb to sediments or form insoluble precipitates 
do not usually reach ground waters. Chief among such constituents is rad ium-225 ,^^ 
shown previously. rac3ium-226 quickly leaves solution in most Grants Mineral Belt streams, 
either by adsorbing to sediments or bv forming insoluble precipitates, and thus is not 
found in significantconcentration in alluvial ground water. On the other hand, chemical 
cgnstituents that do not readily interact with earth materials or form insoluble 
precipitates, such as uranium, selenium or molybdenum, may be found in ground waters 

' in concentrations approaching those in undiluted minewater and suggest ground water 
degradation from mine dewatering effluents. 

Within the drainages studied effluent-dominated surface flows more closely approximate 
the infi l tration capacity o f the stream channel bottoms than those associated with natural 
runoff. The factor that most controls recharge volumes at any given location within"these 
drainages, therefore, is duration of surface flow rather than f low rate or volume. Because 
of their perennial nature, effluents potentially may affect ground-water quality to a 
greater extent than would be projected from a comparison of volume of effluent-to-
volume of natural runoff. 

Variation of effluent seepage will cause fluctuations in ground water quality in the 
alluvium. For example, during spring runoff more dilution (mixing) of effluent with 
surface water takes place. This commingled water then may gradually wi th ground water 
in the alluvium. Under this condition, ground waterquali ty is probably only locally 
affected. Conversely, under low-flow conditions and with the same amount of effluent 
discharged, ground water contamination may become more significant. Factors 
contributing to degradation of ground water quality include effluent quality and 
quantity, the amount of mixing oi surface and ground water, permeability o f the aquifer, 
surface and ground waterquali ty. dispersion, advection, and the biological and 
geochemical processes taking place in the subsurface. 

8.1 ESTIMATION OF NATURAL GROUND-WATER QUALITY 

Whi lethe available data are l imited, natural, alluvial ground-water quality can be 
generally described for some constituents. Pre-mining analyses in the Ambrosia Lake and 
Church Rock mining districts^are limited in guantitv and scope. Due to the rural nature of 
San Matpo Crpĉ \<: and the North Fork of the Puerco River, minimal tP«;ting of weii'; wa-; 
performed before 1974. Most o f the pre-minino data are limited to one-time samplings cf 
^ rew isolated windmills for general chemical characteristics, e.g., sulfate and total 
.issolved solids, and there are no pre-m.ining trace element or radionurlide data available 

for either drainage. The following analysis of natural grbund water quality in these 
drainages uses pre-mining data from stock wells 15-K-335 and 15-K-340 located along the 

-94-



San Mateo Creek (Figure^-B.?). There are no pre-mining data available for alluvial waters 
along the Arroyo del Puerto. 

The most useful information for describing natural alluvial ground-water quality comes 
from wells drilled for and sampled during this assessment. In particular, data obtained 
from wells located upstream of uranium industry activities reflect the equivalent of pre­
mining conditions at those locations. These wells include the BLM wells along the Puerco 
River (Figure 8.1) and the Lee wells along the San Mateo Creek in the Ambrosia Lake 
district in the Church Rock district (Figure 8.2) 

8.1.1. General Chemistry 

Superimposed on any local variabilities in alluvial ground water quality along the North 
Fork of the Puerco River are regional-scale quality changes. The available records suggest 
that natural alluvial ground water trends from a calcium sulfate water a t the BLM cluster 
near Pinedale Bridge to a sodium sulfate water at well 16-K-340, and subsequently to a 
sodium bicarbonate water near Church Rock at well 16-K-336. The ionic composition are 
presented in Figure 8.3. The calcium-rich water is reflective of gypsum (CaSO^) and lime 
(CaOH) abundant in the soils near Pinedale. The proportion of sodium increases 
downstream after soils derived from rocks of Jurassic age are encountered (see Figure 2.5). 
All of these regional changes appear to be gradual trends in response to changes in the 
parent rocks. 

Along the North Fork o f the Puerco River, water quality is highly variable with respect to 
total dissolved solids (TDS) concentrations. TDS concentrations range from less than 200 to 
over 1500 mg/l and generally increase wi th increasing distance from the river channel. The 
relative proportions of principal cations and anions, however, do not appear to change ( 
appreciably with increasing distance from the channel. 

/ " Natural alluvial ground waters along the San Mateo Creek trend from a sodium 
^ hirarhonatp water at the LPP wells to a sodium-sulfate-bicarbonate water at~the Sandoval 

Ranrh (Figurp 8.4). The bicarbonate is reflective of limestone rocks near the village of San 
Mateo. 

Natural TDS concentrations in San Mateo Creek ground waters range from 500 to 
1.000 mg/l (Brod and Stone, 1981). Alnng thp six-milp distance frnm the Lee wells npar San 
Mateo downstream to the Sandoval Ranch windmil l . TDS concentrations do not 
significantly change: the increase is from 540 to 550 mg/ l~ 

There are no data to describe natural TDS concentrations downstream for the Sandoval 
Ranch, but concentrations are not expected to increase dramatically in the three-mile 
distance to the Otero well cluster location (see Figure 8.2). While San Mateo Creek alluvial 
waters downstream of the Sandoval Ranch could be affected by the inflow of Arroyo del 
Puerto alluvial ground waters, available data suggestthat there was minimal alluvial 
water along the Arrovo del Puerto under pre-mining conditions (Kerr-McGee Nuclear 
Corp., 1981). 

8.1.2. Molybdenum 

Under natural conditions concentrations of molybdenum in alluvial ground waters along 
the North Fork of the Puerco River and San Mateo Creek are expected to be low. 
Molybdenum concentrations in ground waters produced from allBLM and Lee wells.are 
very low, consistently less than detection limit of 0.010 mg/l. While there are no other 
ground v/aier data available tor estimating natural molybdenum concentrations, analyses 
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FIGURE 8.2 Well locations in the Ambrosia Lake mining district 
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concentrations of 0.018 mg/l (EID files).. Although minewaters have been discharged to 
he San Mateo Creek above this well since 1976, the depth of the well (130 feet) 
loderatesthe impacts of the mine discharges and. as a worst case, the 1980 selenium 

concentration represents an upper limit estimate of the pre-mining concentration. 
Natural splpnium rnnrpntratinns in ground water may increase downstream from the 
Sandnval Ranch because of the probable contribution of selenium-enriched Poison Canvon 
sediments to the San Mateo Creek alluvium. 

8.2 IDENTIFICATION OF IMPACTS ATTRIBUTABLE TO MINE DEWATERING EFFLUENTS 

Due t o t h e lack of pre-mining data, comprehensive descriptions of the impacts of mine 
dewatering can not be made for all locations. At many locations, however, minewater 
impacts can be indirectly estimated after joint consideration of several pieces of 
hydrogeochemical evidence. The principal indicators that suggest if ground water has 
been impacted at a given location include the fo l lowing: 

y j 1. Molybdenum concentrations in alluvial ground water greater than 0.03 mg/l. 
^- Mine dewatering effluents are the principal sources of dissolved molybdenum 

in the Puerco River and San Mateo Creek channels. Runoff from uranium mine 
waste piles may contain detectable levelsof dissolved molybdenum, but due to 
the infrequency of runoff events and dominantly sediment-bound nature of 
the waste pile contaminants, significant impactsto ground water, if any, should 
be restricted to the immediate vicinity of the waste pile. The presence of 
molybdenum in concentrations greater than 0.03 mg/l in alluvial wells along 
these channels is indicative o f the presence of mine dewatering effluents. The 
absence of molybdenum in these wells, on the other hand, does pot mean that 
minewater impacts are not evident because not all effluents contain elevated 
levels of molybdenum (see Table 7.3). 

2. Uranium concentrations greater than 0.06 mg/l in alluvial ground water along 
the North Fork o f the Puerco River, and greaterthan 0.03 mg/l upstream and 0.1 
mg/l downstream of the confluence of San Mateo Creek with Arroyo del 
Puerto. The values constitute the estimated upper limit concentrations found 
in these ground waters under natural conditions. 

3. Selenium concentrations greater than 0.01 mg/l along the North Fork of the 
Puerco River, and greaterthan 0.15 mg/l along the San Mateo Creek upstream 
of its confluence with Arroyo del Puerto. Natural selenium concentrations 
along these nver reaches are expected to be relatively low. Natural conditions 
belowthe San Mateo Creek-Arroyo del Puerto confluence cannot be projected 
because o f the uncertainty regarding the added influence of selenium-enriched 
Poison Canyon sediment on ground water quality. 

4. Major chanqes in total dissolved solids concentrations and in general ground 
water chemistry composition within a distance less than 3 miles. Natural 
changes in TDS concentrations and in composition are expected to be gradual-
rapid changes in both are indicative of minewater effects. 

5. Significant decline in molybdenum, uranium, orselenium concentrations with 
increasing depth in the upper portion of an alluvial aguifer. Contaminants 
contributed to the aquifer through stream bottom recharge (as is the case wi th 
minewaters) are expected to be more concentrated in the upper portion o f the 
aquifer than contaminants naturally occurring in the ground water. 
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of unfiltered natural runoff indicate the virtual absence of molybdenum in sediments and 
natural waters in these drainages (see Table 4.3). 

8.1.3. Uranium-natural 

Statistical analyses have been performed on data from the North Fork of the Puerco River 
in attempt to estimate naturally occurring uranium concentrationsin ailuviai ground 
waters within that drainage (see Sinclair Probability Plots, section 3.4.1). These analyses 
allow differientation of natural ground waters from those influenced by uranium industry 
wastewaters (i.e., minewaters and the United Nuclear Corporation uranium mill tailings 
spill). Detailsof these analyses are given fully elsewhere (Gallaher and Cary. 1986) and are 
only summarized here. 

Resultsof the analyses suggest that natural uranium concentrations for the North Fork of 
the Puerco River average approximately 0.02 mg/l and rarely exceed O.Ob mg/l. The 
estimated average natural concentration is identical to that suggested by U.S. EPA (1975). 
Average uranium concentrations at the BLM cluster range from 0.014to 0.048 mg/l. 

\ y Natural uranium concentrations in alluvial waters along San Mateo Creek potentially may 
% be higherthan along the Puerco River. The abundant natural uranium ore outcrops in the 

San Mateo Creek drainage (for example, at Marcus and Poison Canyon mines; see Figure 
8.2) probably contribute sediments enriched in uranium to the alluvium and these, in turn, 
contribute uranium to ground waters f lowing in the alluvium. That natural runoff in the 
Ambrosia Lake mining district typically contains total uranium concentrations about three 
times higherthan in the Church Rock mining district is indirect evidence forthis 
mechanism (see Table 4.3). , ^ 

While uranium concentrations at the Lee wells are consistently below the limit of 
detection (0.010 mq/l). the Lee wells are completed in alluvium largelyderived from non-
ore bearing rock material. As ground water flows downvalley from the Lee well cluster, 
natural uranium concentrations are anticipated to increase gradually as ground water 
flows through a more uranium-enriched alluvium. Pre-mining uranium concentrations at 
the Sandoval Ranch are estimated to have been lessthan 0.030 mg/l. based on 
interpretation of grossalpha activity concentrations obtained from a 1975 sampling of an 
alluvial windmil l at the ranch (U.S. EPA, 1975). Natural uranium concentrations may 
increase further downstream. U.S. EPA (1975) estimated that background concentratinns 
may approach 0.1 mq/l within the Ambrosia. Lake mining district. 

8.1.4. Selenium 

Under natural conditions selenium concentrations in alluvial ground water along the 
North Fork o f the Puerco River are expected to be uniformily low, that is, less than 0.01 
mg/l. Average concentrations in the two BLM wells are <0.005 and <0.007 mg/i. Further, 
analyses of unfiltered natural runoff indicates the virtual absence df selenium in sediments 
and natural waters in this drainage (see Table 4.3). 

\L, In contrast, along San Mateo Creek, natural selenium levels may be significantly elevated. 
r* Selenium is known to be locally enriched in soils and plants in the Poison Canyon area 

(Cannon, 1953; Rapaport. 1963). It is noteworthy that median total selenium 
concentrations in natural runoff are over six times greater in the Ambrosia Lake mining 
district than in the Church Rock mining district (see Table 4.3). 

^ Selpnium conc¥ntration's in the Lee wells aregeneralTy undetectabTeT<0.QQ'5 mg.-l). A 
1980 EiD anai/sis of the downstream Sandoval Ranch windmill showed se:enium 
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8.3 CHANGES IN IONIC CHEMISTRY 

<Mluvial ground waters that are recharged primarily by dewatering effluents have been 
found to assume the ionic composition of the minewaters. Such water-quality changes are 
seen in areas of ground-water recharge along the Puerco River and San Mateo Creek. 
Pronounced changes in ionic composition of alluvial ground waters, for example, are seen 
at the Confluence test well cluster along the Puerco River. This well cluster is located 
about one mile below the confluence of Pipeline Arroyo, the channel receiving most of 
the Church Rock mine discharges, and the Puerco River. It is therefore immediately 
downgradient from the point where native ground waters are potentially affected by 
minewaters (see Figure 8.1). 

Figure 8.5 shows that ground waters produced from wells CON-IL and CON-3 have ionic 
compositionssimilarto dewatering effluent and unlike natural waters, as represented by 
the BLM well cluster. Wells CON-IU and CON-2, on the other hand, produce waters more 
similar to natural waters. Ground water in well CON-3, which chemically most resembles 
the minewaters, also has a total dissolved solids concentration similarto minewaters (500 
mg/l versus greater than 1000 mg/l a t the BLM cluster). I t isapparentthatsome water in 
the alluvial aquifer at that well cluster has been transformed from the strongly calcium-
magnesium sulfate type to an intermediate type that tends toward sodium bicarbonate. 
Other test wells along the Puerco River that produce ground waters with ionic signatures 
similar to that for CON-3 are SPR-1. SPR-3U, GAL-1, GAL-2, and GAL-4. Because o f the lack 
of pre-ciewatering ground water quality data, it can not be definitely stated that all of 
these wells have been affected by the dewatering effluents. 

The water quality of shallow ground waters in the San Mateo Creek-.Arroyo del Puerto 
irainage has also been trans-formed by dewatering effluents. This change in major 
-hemistrv is most evident near the confluence of San Mateo Creek and Arroyo del Puerto 
(?ee Figure 8.2). One mileupstream along San Mateo Creek, alluvial ground waters at the 
"Sandoval monitoring well cluster are of the sodium-sulfate-bicarbonate water chemistry 
type wi th a total dissolved solids concentration of about 550 mg/l (Figure 8.5). Although 
minewater from Ranchers Johnny M. Mine enters San Mateo Creek about 3 miles above 
the well cluster, no significant changes in ionic composition are evident in the test wells 
because o f the close chemical similarity between minewaters and natural ground water at 
the site (see Sandoval Ranch windmill analysis. Figure 8.4). 

8.4 TRACE ELEMENTS AND RADIONUCLIDES IN GROUND WATER 

In addition to altering the dominant water chemistry and total dissolved solids 
concentrations of ground waters, infi ltration of minewaters has elevated the 
concentrations of trace elements and gross radioactivity. Specifically, in test wells 

1 leaKag S ' 
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Native Alluvial 
Ground Woter at BLM Cluster 

Church Rock Minewoters ^ 
(1977-1982) 

• BLM well (1932) 
0 Confluence test \»ell (1932) 

FIGURE 8.5 Ground water quality along the Puerco River near the BLM and 
Confluence well clusters. 
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TDS CONCENTRATIONS 

• 500 - 1000 mg/1 

• 1000-1500 mij/l 

• 1500-2000 mq/ l 

2000 -2500 mg/ l 

Arroyo del Puerto 
Minewaters 
(TDS iroO-2000 mg/l) 

Upper San Moteo 
Creek Minewaters 
(TDS 600-900 mg/l) 

FIGURE 8.5 Ground water quality along San Mateo Creek 
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Degradation of ground water quality is most pronounced in the Ambrosia Lake mining 
district. This is to be expected for the fol lowing reasons: 1) approximately two-thirds of 
the historical minewater production from New Mexico uranium mining areas has been in 
thisdistrict (see Figure 6.1); 2) the quality of the discharged water overall is poorer than 
that in the Church Rock mining district (see Table 7.3); and 3) hydrogeologic conditions 
along Ambrosia Lakedrainages result in relatively rapid infi l tration of the wastewaters. 

Table 8.1 shows mean contaminant concentrations detected in EID test wells along San 
Mateo Creek, the principal drainage of the Ambrosia Lake mining district. Uranium, 
molybdenum, and selenium concentrations a t the Lee wells are below detectable levels of 
0.005 to 0.01 mg/l. Uranium and molybdenum levels a t the Sandoval wel l cluster are 10 to 
20 times detectable limits due to infi l tration of dewatering effluents. Other trace 
elements did not exhibit concentrations elevated above those found at the Lee wells. 

Down valley below the confluence wi th the Arrovo del Puerto, uranium, molybdenum, 
and selenium concentrations are found to be approximately three times greater than at 
the Sandoval well cluster. Uranium and molybdenum concentrations in tne Otero wells 
areas much 7 times greaterthan natural levels projected for th is portion of the San Mateo 
Creek (see section 8.1) and therefore indicate that ground water at that location has been 
substantially degraded bv minewaters. Mnrenvpr^ hnth uranium and molybdenum, 
significantly decline in concentration wi th increasing depth. (For example, molybdenum 
concentrations decline from 0.38 and 0.28 mg/l in the shallower wells OTE-1 and OTE-2 (54 
and 57 feet total depth, respectively) to < 0.01 mg/l in well OTE-4, a deeper well (72 feet 
total depth) in the same cluster.) Selenium is elevated in all the Otero wells, but is known 
to be naturally enriched in the area and can not be exclusively attr ibuted to mine 
ciewatering effluents. Generally, the pattern oftrace element concentrations in the Otero' 
wellscoincides wi th that of the Sandoval weljs (uranium > molybdenum > selenium).. 

A<: wi th uranium, gross alpha particle activity concentrations are also significantly elevated 
along the San Mateo Creek below the Lee wells. These concentrations almost exclusively 
reflect the alpha radiation of uranium. Gross beta particle activities along the San mateo 
Creek are found in concentrations as much as 100 times those detected a t the Lee well^. It 
is unknown which radionuclide(s) contribute principally to the gross beta concentrations. 

Radium-226 concentrations may also increase due to minewater impacts, but the increases 
ran nnt he vprifjpd dup tn the lack of pre-mining d a t ^ T^blP 8.1 shows radium-22b 
concentrations of about n 05 pCi/l for the Lee we Is. All but one of the other test wells 
along San Mateo Creek produce water containing more than 0.10 pCi/l of radium-226. on 
the average. Student-t and Mann-Whitney statistical tests show that the mean values for 
radium-225 in all the minewater-affected wells are significantly greater (95% confidence) 
than levels at the Lee wells. Despite the suggestion that minewaters have elevated 
radium-226 levels in alluvial ground waters, this increase is small and of litt le practical 
significance. A measureable amount of radium-226 may reach ground water, but most of 
the dissolved radium-226 in surface waters (up to 4 pCi/l) cle iriy does not. 

,Due to lack of pre-mining data, definitive statements can not be made regarding the 
in f lupncp of minp dpwatPr ing pff lupnts at the Rnundy W P I I In ra t inn . thp most dnwns t rpam 
well on the San Mateo Creek drainage The average uranium concentration of 0.13 mg/l is 
slightly above the EPA-estimated maximum natural level of 0.1 mg/l. In contrast, howeve.-, 
molybdenum is below analytically detectable levels. Selenium levels are greatly elevated,/ 
but because ground water quality is potentially influenced by Poison Canyon, where V 
sediments are enriched inselenium, these levels can not be exclusively attr ibuted to 
minewaters. 
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TABLE 8.1. Mean Trace Element and Radionudide Concentrations in Wells in the San Mateo Creek Drainage. 1977-1982. Numberof 
samples for each well is shown in parentheses and standard deviations are specified for all means. Well locations are 
indicated on Figure8.2. 

WELLS ABOVE URANIUM 
MINE DISCHARGES 

LEE-1 

WELLS BELOW URANIUM MINE DISCHARGES 

my 
LEE-2 SAN-1 SAN-2 OTE-1 

r T 4 y -
OTE-2 OTE-4 RDY-1 

~~U2) 

ug/l 

o 

As 

Ba 

Cd 

Pb 

Mo 

Se 

U 

V 

Zn 

ND 

133±38 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.8 ±1.7 

113±18 

ND 

ND 

9.613.3 

ND 

ND 

12 + 2.7 

ND 

ND 

112128 

ND 

ND 

133160 

18.517.2 

222141 

ND 

ND 

ND 

108122 

ND 

ND 

131155 

18.017.7 

251179 

ND 

ND 

pCi/l 

ND 

112133 

ND 

ND 

3811115 

80125 

754 1 69 

ND 

ND 

6.813.4 

132150 

ND 

ND 

2571145 

72125 

6681144 

ND 

ND 

ND 

124140 

ND 

ND 

ND 

102130 

166123 

ND 

ND 

5.912.4 

139138 

ND 

ND 

ND 

273 1128 

129111 

ND 

ND 

Ra-226**0.05± 
(pCi/l) 

gross 4 + 2 
alpha 

gross 3 + 2 
beta 

02 0.041.02 

6.6 + 1.05 

4 + 2 

*ND = i iui analytically detected 
**Radium-226 values reflect sair 
Fhrrline Inslriimont Corn wprp 

0.151.03 

184138 

89137 

0.091.03 

209169 

96 + 39 

iples analyzed by the New M( 
n n t I K P H i n r A l r i i l ; i t i n n n f i h o 

0.111.03 

496149 

300 + 93 

jxico Scientific 

0.151.06 

463149 

291+92 

Laboratory 

0.131.02 

123119 

72133 

Division (SLD); 

0.151.03 

92 + 13 

63 + 19 

for uniformity data by 



The UNC uranium mill tailings spill in July 1979 greatly complicated the task of evaluating 
minewater impacts on alluvial ground waters in the Puerco River valley. The spill 
contained large concentrations of many radionuclides and trace elements, including the 
alpha emitters thorium-230 and uranium and the trace elements molybdenum, vanadium, 
and selenium. Thus, in all data collected since July 1979 there are always two potential 
sources for contaminants: the spill and minewaters. There are some pre-spill data for the 
Gallup cluster, but no pre-spill data exist fo r the Entrada, Windmil l , Springstead, or 
Confluence well clusters. 

Despite this major obstacle, the sources of elevated uranium in Puerco River valley ground 
waters are indicated through the use o f the same probability techniques used to estimate. 
natural uranium levels. These analyses allow differentiat ion of ground waters influenced 
by the spill from those influenced by minewaters. Whereas those ground waters that are 
high in both uranium and sulfate have been affected by the UNC spill, which was enriched 
in sulfuric acid, those wells that produce high uranium, but low sulfate, have been 
affected by minewaters, but not the spill. Only these resultsof these analyses (Gallaher 
and Cary. 1986) related to wells affected by minewaters are summarized here. 

Mine dewatering effluents have degraded Puerco River alluvium wi th trace elements and 
radionuclides, although no t t o the same degree as along San Mateo Creek. Resultsof the 
aforementioned probability analysis suggest that fewer than one-third (5 of 21) o f the EID 
wells along the Puerco River have been significantly impacted by uranium industry 
activities (minewaters and spill waters). Relatively low infi ltration rates along this reach of 
the river effectively moderate the impactsto the underlying ground water. 

Two test wells, SPR-1 and CON-3, were found to contain elevated levelsof uranium ( 
attributable principally to minewaters. Table 8.2 summarizes the trace element and 
radionuclide concentrations found in these two wells and'in BLM wells representative of 
natural alluvial quality. The data indicate a pattern of minewater effects similar to that 
documented along San Mateo Creek. Uranium and gross alpha particle activity are clearly 
elevated above natural levels in the two downstream wells. Molybdenum also shows 
increases above background although for SPR-1 the increase is negligible iS it is the 
detectable limit. A small increase inselenium concentrations is suggested m CON-3 
samples. 

While minewater impacts along a given river reach may be relatively l imited, they may be 
more significant further downstream if stream bottom leakage rates increase because of 
changing hydrogeologic conditions. The resultant ground water quality impacts would be 
highly site specific, depending on many factors including the infi l tration rate, quality of 
the minewaters, and naturalquality of ground water. 

In reviewing the data for trace elements and radionuclides, it is clear that dewatering 
effluents are having similar effects throughout the Grants Mineral Belt. Uranium and 
gross particle alpha activity concentrations are often elevated in alluvial ground waters 
downstream from minewater discharges. Molybdenum usually appears elevated although 
there are exceptions. Selenium also reaches shallow ground water from minewater 
sources. Selenium, however, can also be locally elevated under natural conditions in 
Ambrosia Lake. Unless confirmed by evidence of low pre-mining concentrations, ths 
presence of elevated selenium is not alone sufficient to demonstrate contamination by 
mine dewatering effluents. / 
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iMdLt a.^. nean irace tiements ana Kadionucildes (concentrations of Selected Wells in 
the Puerco River Valley. Number of samples per well is shown in 
parentheses. 

CONSTITUENT 

(ug/l) 

WELLS ABOVE URANIUM 
MINE DISCHARGES 

8LM IU BLM-2 
(2) (2) 

WELLS AFFECTED BY URANIUM 
MINE DISCHARGES 

SPR-1 CON-3 
(1) (2) 

9 
ND 
ND 
ND 
10 
5 
145 
ND 
ND 

6 
180 
ND 
ND 
170 
11 
433 
ND 
ND 

1 

gross alpha 

gross beta 

Ra-226 

10+3 

2.6 + 2.9 

0.13+0.06 

28+10 

15+4 

0.32+0.10 

• 56+15 

NA** 

NA 

278+10 

118+22 

0.37+0.12 

*ND = Not analytically detected 
**NA = Data not available; analysis not requested 
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8.5 GEOCHEMICAL ATTENUATION OF MINEWATER CONSTITUENTS 

Ground water quality data collected from EID wells in the Grants Mineral Belt show 
uranium, radium-226, selenium, and molybdenum concentrations and gross alpha particle 
activity that are above natural levels, but not as high as in the discharged minewaters. For 
most of these contaminants, however, ground water concentrations are of the same order 
of magnitude as in the sources. 

Mechanisms which mav reduce the contaminant concentrations include di lut ion surface 
adsorption, cation exchange, precioitation, hydrodynamic dispersion, and molecular 
diffusion., Dispersion and dilution may eventually reduce contaminant concentrations, but 
these processes are slow and may take years or even decades to be effective. Di i " t inn, 
adsorption, cation exchange and precipitation are more likely mechanisms. 

Decreases of uranium, for example, f rom more than 1.0 mg/l in minewaters to 0.5 mg/l in 
alluvial aquifers can probably be attributed to di lut ion by native ground waters. Uranium, 
molybdenum, and selenium all form anions in the geochemical environment o f the Grants 
Mineral Beltand are therefore notgreatly affected by some o f the most effective 
attenuation processes, such as surface adsorption and cation exchange. These 
contaminants are therefore relatively mobile in both surface waters and shallow ground 
waters. , 

Thetendency for uranium to precipitate from solution in Puerco River alluvium was 
analyzed using a computer program (WATEQFC) for calculating chemical equilibria of 
natural waters. Emphasis was placed on assessing the chemical stability of ground waters 
in EID wells most impacted by minewaters. Calculations were performed separately on 
natural uncontaminated ground water (BLM-IU) and on ground water dominated by ( 
mine dewatering effluents (CON-3). The predominant phase of uranium is calculated by 
the computer program WATEQFC to bed i - oxide species. These complexes are subjectto 
minimal adsorption because of their net negative charge and large molecular radii 
Tripathi, 1982; Langmuir, 1978) and are therefore very mobile in alkaline aqueous 
environments. Selected resultsof the geochemical modeling fo r the predominant 
uranium minerals are reported in Table 8.3. 

The modeling output that all of the uranium species constituents are undersaturated wi th 
respect to their mineral phases by at least one hundred times. It can be inferred that 
uranium concentrations in the alluvial aquifer cannot be expected to decline solely as a 
result of long term equilibrium adjustment. 

For dissolved radium-226, in contrast to uranium, the alkaline, oxidizing conditions found 
in the Grants Mineral Belt promote attenuation and discourage mobility. Because of its 
net positive charge, radium-226 is drawn to cation exchange sites on negatively charged 
clay minerals, organic matter, and metallic oxide coatings on the surfaces of alluvial 
materials. For surface and ground waters in the Grants Mineral Belt, only a small fraction 
of all radium-226 present remains in solution. Most radium-226 is probably immobilized in 
the stream channels sediments. Attenuation of radium-225 is so effective in Grants 
Mineral Belt alluvium that apparently minewaters increase the typical dissolved radium- ' 
225 concentrations normally carried by regional ground waters by only about 0.1 pCi/l. 
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TABLE 8.3 

Well No. 

BLM-IU 
CON-3 

Selected Mineral 
Ground Water. 

Sample 
Date 
(M-D-Y) 

01-19-82 
01-20-82 

Saturation Indices for Uranium in Puerco River Allu 

Mineral or Prec 

Phase 

Tyuyamunite 
Tyuyamunite 
Carnotite-A 
Carnotite-B 
Schoepite 
Coffinite 
Rutherfordine 

ipitate 

Formula 

Ca(UO2)2(V04)2 
Ca(UO2)2(V04)2 
K2(UO2)2(VO4)23H20 
K2(UO2)2(VO4)23H20 
UO2(OH)2H20 
USi04 
UO2CO3 

Saturation 
Index 

-4.9 
-2.7 
-3.3 
-3.5 
-3.5 
-4.4 
-4.4 

Although data are lacking for other uranium-238 decay products, it seems unlikely that 
any of the major daughter products from uranium mining activities could significantly 
degrade ground-water quality within the.alkaline pH ranges typical of the minewaters. 
Thorium-230, lead-210, and polonium-210 all form cations in solution and their 
attenuation is likely to be as effective as radium-225 attenuation. Overall, the threat to 
ground water is judged to be small. 
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IX. EVALUATION OF WATER QUALITY 

Earlier chapters have provided an overview of both natural water quality in the 
Grants Mineral Belt and water quality impacted by uranium mining. In order to 
evaluate the significance of observed water quality, current and potential uses that 
are made of the water in this area need to be considered along wi th relevant 
aspects of surface and ground water hydrology and the physio-chemical fate of 
minewater constituents. Furthermore, because o f the radioactivity associated wi th 
both natural and mining-impacted flows, the quality of these flows needs to be 
compared with established standards and criteria for public exposure. 

All surface yyaters in the Grants Mineral Belt, whether natural or mining-impacted, 
are used by livestock for watering. Only artificially maintained perennial streanns. 
however, are used for irrigation or have potential use for domestic water supply. 
All three uses are made of ground waters. The contaminant and radioactivity levels 
of surface and ground waters in the Grants Mineral Belth raises concerns about the 
suitability of natural and mining-impacted surface waters and mining-impacted 
ground waters for present and potential uses. 

9.1 WATER USES 

Comparison of water quality with criteria and standards provides a means of 
evaluating whether water quality in the Grants Mineral Belt is consistent wi th 
current use. Livestock watering is the major use of surface waters. Watering from 
effluent-dominated streams is commonplace. Livestock even use turbid flows that 
may include both natural runoff and runoff from mine tailings. 

Irrigation of gardens is practiced along the Puerco River from the Highway 555 
bridge to the City of Gallup. Hoses are used to draw water up from the incised 
stream to gardens. 

Ground waters are used as domestic water supply sources. The authors know of no 
documented domestic use of surface waters in the Grants: Mineral RpIt 
Nonetheless, the potential for effluent-dominated streams, as modified in chemical 
quality by physio-chemical processes, to affect the quality ground waters provides 
sufficient rationale to evaluate such streams as sources of domestic watersupply. 
Moreover, municipalities have considered the possibility of using dewatering 
effluents to supplement existing watersupply sources (Hiss, 1980). 

Selected criteria and standards for livestock watering, irrigation, and domestic 
watersupply are given in Table 9.1. The only comprehensive evaluation ofwater 
quality necessary to support livestock watering remains that done by the National 
Academy of Sciences-National Academy of Engineering (NAS/NAE, 1972) fo r the 
EPA. The NAS/NAE recommendations are in the form of water quality criteria, that 
is, concentrations which, if not exceeded, are expected to be suitable to support a 
specific water use. NAS/NAE (1972) also recommended water quality criteria to 
support irrigation use. As part of the Molybdenum Project, the relationship 
between molybdenum levels in irrigation waters and plants was investigated (VIeck 
and Lindsay, 1977). The New Mexico Ground Water Regulations include standards 
designed to protect ground water quality for agricultural use (NM WQCC, 1983). ' 
These standards are used in this report for comparison purposes only. The 
regulations should be consulted for information on the appiicabiiity of the 
standards. 
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TABLE 9.1. Selected Criteria and Standards for Livestock Wateririy, Irrigation, and Domestic Water Supply. 

CONSTITUENT 

TDS 

SO4 

As 

Ba 

Cd 

Pb 

Mo 

Se 

U-natural 

V 

Zn 

Gross Alphaa 

Combined Ra-226 
and Ra-228 

• 

WATER USE 
— 

Livestock Watering 

NAS/NAE 

Irrigation 1 

NAS/NAE Molybdenum 
Project 

NewMexico 
Ground Water 
Regulations 

mg/l 

3.000 

0-2 

0.050 

0.1 

0.05 

0.1 

25 

t i\ s ! 1 
I ; • . 1 . 

1,000 

600 

0.10 0.1 

0.010 

5.0 

0.02 

0.10 

1.0 

0.020 

0.1 

0.05 

1.0 

0.05 

5.0 

• . 1 

2.0 : • : ; . . ' I ; ' ; ' ' ^ ^ , 10.0 

Domestic Water Supply 

New Mexico New Mexico 
WaterSupply Groundwater 
Regulations Regulations 

1 1 ̂ '""̂  

0.05 

1. 

600 

0.1 

TO 

0.010 0.01 

0.05 

0.01 

5. 

0.05 

0.05 

5.0 

10.0 

m \ p 3 \ - \ i pci/i.;.̂ ^ • : 

15 

5 5 30.0 

SOURCES: NAS/NA 
Molybdc 
New Me 
New Me 

E-NAS/NAE (1972) 
num Project - VIer' 
xico Water Suppl> 
xico Ground W ^ ^ 

id Lindsay (1977) 
j Ia l ions-NM EIB (1985) 

gulaiions - NM WQCC (1983) 

15 

5 30.0 



Two sources of comparison were used to evaluate the quality of water for domestic 
use. Standards in the New Mexico Water Supply Regulations (NM EIB, 1985) are 
applicable to water emanating from watersupply systems, no t to surface and 
ground waters and are used only for comparison purposes. Similarly, the standards 
in the New Mexico Ground Water Regulations (NM WQCC, 1983) are not applicable 
to effluent-dominated streams and are used only for comparison purposes. Both 
sets of regulations should be consulted for information on their applicability. 

As both natural waterqual i ty and the quality of waters affected or produced by 
uranium mining contain radioactivity, standards and criteria in the New Mexico 
Radiation Protection Regulations (NM EID, 1980) are used as a basis of comparison. 
The Radiation Protection Regulations are not applicable to natural water quality or 
uranium mining and the standards and criteria are used only for purposes of 
comparison. The regulations should be consulted for information on applicability. 

9.2 NATURAL SURFACE WATERS 

Perennial streams in the Grants Mineral Belt are limited in number, extent, and 
f low. The other natural source of surface water is runoff associated with storms and 
snowmelt. Without mine dewatering. runoff would be the surface waters in the 
Arroyo del Puerto, San Mateo Creek below the community of San Mateo, and the 
Puerco River. Both natural perennial streams and natural runoff may be used by 
livestock for watering. 

The quality of perennial streams, which normally carry little sediment, is consistent 
wi th the livestock watering use. Trace elements and radioactivity concentrations; 
however, raise concerns about the suitability of natural runoff forthis use. 
Furthermore, levels of radioactivity in natural runoff are sometimes excessive in 
comparison to health criteria and standards. 

9.2.1. Perennial Streams 

Dissolved concentrations of trace elements and radionuclides are naturally low in 
perennial streams in the Grants Mineral Belt. Comparison of natural water quality 
wi th livestock watering criteria for six trace elements, gross alpha particle activity, 
and radium-225 indicates that natural concentrations are normally much less than 
the criteria (Table 9.2). Similarly, the livestock criteria of 3,000 mg/l total dissolved 
solids (NAS/NAE, 1972) is almostdouble the mean natural concentration of 1530 
mg/l found in the Rio Moquino at the Jackpile Mine. The Rio Moquino has higher 
dissolved solids concentrations than the Rio Paguate or San Mateo Creek below San 
Mateo Resen/oir. 

9.2.2. Natural Runoff 

Trace elements and radionuclides are found to have highly variable levels in natural 
runoff resulting from storms. These levels are statistically correlated with the 
amountof suspended sediment carried by the water. Despite the high amounts of 
sediment that are sometimes carried by natural runoff, livestock may still use these 
waters, i herefore, natural runoff quality was compared with livestock watering 
criteria for the same six trace elements used for the comparison vvith perennial 
stream quality, but with very different results. 
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TABLE 9.2. Comparison of Dissolved Concentrations of Trace Elements and Radioactivity in 
Perennial Natural Waters wi th Livestock Watering Criteria. 

CONSTITUENT 

As 

Cd 

Pb 

Se 

V 

Zn 

MEDIAN CONCENTRATION 

mg/l 

<0.005 

<0.001 

<0.005 

<0.005 

< 0.010 

<0.050 

pCi/l 

LIVESTOCK WATERING CRITERIAa l 

0.2 

0.050 

0.1 

0.05 

0.1 

25 

Grossalpha 

Ra-226 

aThe criteria are from 

2 

0.1 

NAS/NAE (1972). 

b The criterion applies to combined radium^ -225 

*• 

and radium -228. 

15 

5b 
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Measured totaLconcentrations of trace elements and radioactivity indicate that 
natural runoff quality mayliot be consistent wi th its use for livestock watering 
(Table 9.3). Lead, vanadium, gross alpha particle activity, and radtum-225 are the 
primary constituents affecting the suitability of natural runoff for livestock 
watering as median concentrations of all four constituents exceed criteria in both 
the Ambrosia Lake and the Church Rock mining districts. Even though the gross 
alpha particle activity criterion excludes alpha activity due to natural uranium, the 
median grossalpha activities of 1200 and 720 pCi/1 in the Ambrosia Lake and the 
Church Rock mining districts, respectively, far exceed corresponding natural 
uranium medians of 68 and 20 pCi/l (at equil ibrium, 1 mg/l of natural uranium is 
equivalentto 577 pCi/l). 

, Of lesser concern are arsenic and selenium in the Ambrosia Lake district and arsenic 
^ and cadmium in the Church Rock district because of exceedances of livestock 

watering criteria by maximum concentrations. The maximum concentration of 
cadmium measured in the Ambrosia Lake district is at the criterion level. 

State limits on allowable concentrations of radionuclides that maybe discharged to 
unrestrictedareas (that is, areas not controlled fo r the purposes of protecting an 
individual from exposure to radiation or radioactive materials) provide another 
means of evaluating the relative importance of radionuclides concentrations. These 
maximum permissible concentrations (MPCs), however, apply only to state-licensed 
facilities, no t to natural runoff (see NMEID, 1980). Comparison of natural runoff 
quality with MPCs indicatesthat radium-225 is of concern in areas unaffected by the 
uranium industry in the Church Rock mining district and both radium-225 and lead-
210 are of concern in similar areas in the Ambrosia Lake district (Table 9.4). 
Polonium-210 exceeds half its MPC in the.Church Rock district; all other 
radionuclides are present in small amounts compared to MPCs. While these data 
arelimited, it does appearthat the radiological quality of'natural runoff may be 
worse in the Ambrosia Lake district than in the Church Rock district. 

While radium-225 and lead-210 sometimes exceed MPCs in uncontaminated, 
natural runoff, natural radiation levels may be a cause for concern even when these 
radionuclides simply approach MPCs. A sample from the South Fork of the Puerco 
River on September 21, 1982, provides a typical example (Table 9.5). Both radium-
226 and lead-210 occurred at about 75 percent of their respective MPCs in this 
sample. Even though no radionuclide in the sample exceeded its MPC, the sum of 
fhe ratio of each radionuclide concentration to its MPC exceeds 1.00 (actual value, 
1.56) and thus is in excess of specifications set forth in Part 4, Appendix A, Note 1 of 
the New Mexico Radiation Protection Regulations (NM EID, 1980). Uranium 
industry facilities licensed under these regulations are not permitted to release 
waterof this quality to unrestricted areas. Yet, watercourses in the Grants Mineral 
Belt may receive yvater of this quality simply as a result of natural circumstances. 
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TABLE 9.3. Comparison of Total Concentrations of Trace Elements and Radioactivity in 
Natural Runoff wi th Livestock Watering Criteria. 

CONSTITUENT 

AMBROSIA LAKE 
MINING DISTRICT 

Median Maximum 

CHURCHROCK 
MINING DISTRIC 1 

Median Maximum 

1 

LIVESTOCK WATERING 
CRITERIAa 

mg/l 

As 

Cd 

Pb 

• Se 

V 

Zn 

0.13 0.26 

0.006 0.05 

0.52 2.0 

0.03 0.15 

0.61 3.2 

1.5 1.7 

0.08 0.30 

0.003 0.06 

0.17 2.0 

<0.005 0.03 

0.40 0.92 

0.38 8.5 

pCi/l 

0.2 

0.050 

0.1 

0.05 

0.1 

25 

Grossalpha 

Ra-226 

1,200 

15 

2,100 

321 

720 

19 

1,500 

47 

,s . i 
5b 

a The criteria are from NAS/NAE (1972). 

bThe criterion appliesto combined radium-225 and radium-228. 
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TABLE 9.4. Comparison of Total Radioactivity in Natural Runoff w i th Maximum Permissible 
Concentrations for Releasesto Unrestricted Areas. All concentrations are in 
picocuries per liter (pCi/1). 

ADIONUCLIDES 

Pb-210 

Po-210 

Ra-226 

Th-228 

Th-230 

Th-232 

U-natural 

AMBROSIA LAKE 
MINING DISTRICT 

Median Maximum 

88 

15 

720 

43b 

321 

CHURCH ROCK 
MINING DISTRICT 

Median Maximum 

58 379 

53 

80 

19 

22 

24 

24 

149 

74 

450 

47 

43 

42 

43 

203 

MAXIMUM 
PERMISSIBLE 
Concentrationa 

100 

700 

30 

7,000 

2,000 

2,000 

30,000 

aThe maximum permissible concentrations are from Table II of Appendix A to Part 4 of 
the New Mexico Radiation Protection Regulations (NM EID, 1980). The concentrations 
are not applicable to natural runoff and are used only for comparison purposes. 

b Only a single measurement is available. 
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TABLE 9.5. Total Radionuclide Concentration/Maximum Permissible 
Concentration Ratios for the South Fork of the Puerco River on 
September 21, 1982. 

RADIONUCLIDE CONCENTRATION MPC^ 
(pCi/l) (pCi/l) 

CONCENTRATION/MPC 
RATIO 

Pb-210 
Po-210 
Ra-226 
Th-230 
U-natural 

74 ± 12 
90 ± 3 
23 ± 6 
42 ± 4 
14 

100 
700 
30 

2,000 
30,000 

TOTAL 

0.74 
0.13 
0.77 
0.02 
0.0005 

1.55 

aThe maximum permissible concentrations are from Table 11 of Appendix A to 
Part 4 of the NewMexico Radiation Protection Regulations (NM EID. 1980). The 
concentrations are not applicable to natural surface waters and are used only for 
comparison purposes. 
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9.3 URANIUM MINE WASTE PILES AND OPEN PITS 

A potential concern about degradation of surface water quality from uranium 
mining is runoff from uranium mining operations - specifically, from mine waste 
piles and open pit operations. Both surface and underground mining produce 
waste piles. While the waste piles vary considerably in respect to ore content, the 
existence o f the piles creates the potential for trace elements and radioactivity to be 
carried by runoff into surface water courses. Simiiariy, open pit mining exposes the 
ore body and creates the potential for contamination of surface waters through 
runoff. Furthermore, open pit mines have large waste piles nearby which may be 
subjectto erosion. 

Investigation of the largest open pit mine in the Grants Mineral Belt, the Jackpile-
Paguate mine, indicatesthat while certain radioactive parameters are significantly 
elevated downstream from the mine, water quality both upstream and downstream 

Pis consistent with the livestock watering use. Investigation of mine waste piles in 
• the Ambrosia Lake mining district, however, indicatesthat runoff from the piles is 

of a considerably lesser quality than natural runoff. Thus, such runoff is definitely 
I not suitable for livestock watering and raises concerns about its levels of 
£_radioactivity. Similar results are expected to be found in the Church Rock district. 

9.3.1. Runoff From Mine Waste Piles 

Runoff from uranium mine waste piles exerts a potentially significant impact on 
surface water quality in the Grants Mineral Belt because of thetrace elements and 
radioactivity associated with sediment carried by this runoff. Similar to the 
situation with natural runoff, livestock may ingest such turbid waters. 

Total concentrations of arsenic, cadm-ium; lead, selenium, vanadium, gross alpha 
^ particle activity, and radium-225 found in mine waste pile runoff in the Ambrosia 
"̂  Lake District are not consistent wi th ingestion of this water by livestock (Table 9.5). 

This conclusion remains true even after the gross alpha activity is corrected for the 
alpha activity due to natural uranium (1 mg/l is equivalentto 657 pCi/1), which is not 
included in the livestock watering criterion. The median and maximum uranium 
values of 389 and 41,800 pCi/I are far below the measured grossalpha activity levels. 
In fact, for all constituents except arsenic, maximum concentrations are one to four 
orders of magnitude above livestock watering criterion. Even for arsenic, the 
maximum concentration exceeds the livestock watering criterion by over seven 
times. The median concentration of arsenic, though, is at its criterion level and 
selenium levels normally do not exceed its criterion. 

Even though maximum permissible concentrations (MPCs) for release of 
radionuclides to unrestricted areas do not apply to runoff from mine waste piles, 
comparison with MPCs provides a means of evaluating the relative importance of 
radionuclides concentrations. Even median concentrations of lead-210 and radium-
226 exceed MPCs by an order magnitude and maximum concentrations exceed 
MPCs two and three orders of magnitude, respectively (Table 9.7). While natural 
uranium concentrations are normally below its MPC, this level was exceeded by the 
maximum measured concentration. 
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TABLE 9.5. Comparison of Total Concentrationsof Trace Elements and Radioactivity in 
Mine Waste Pile Runoff in the Ambrosia Lake Mining District wi th Livestock 
Watering Criteria. 

CONSTITUENT MEDIAN MAXIMUM LIVESTOCK 
WATERING 
CRITERIAa 

As 

Pb 

Se 

V 

0.21 

0.55 

0.03 

1.1 

mg/l 

1.5 

2.5 

0.85 

24.8 

0.2 

0.1 

0.05 

0.1 

pCi/l 

Grossalpha 

Ra-226 

10,800 

650 

420,000 

34,900 

15 

5b 

aThe criteria are from NAS/NAE (1972). 

b The criterion applies to combined radium-225 and radium-228. 
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TABLE 9.7. Comparison of Total Radioactivity in Mine Waste Piles in the Ambrosia Lake 
Mining District wi th Maximum Permissible Concentrations for Releases to 
Unrestricted Areas. All concentrations are in mg/l. 

RADIONUCLIDE MEDIAN MAXIMUM MAXIMUM 
PERMISSIBLE 
CONCENTRATIONS^ 

Pb-210 

Ra-226 

U-natural 

1,000 

650 

389 

30,050 

34,900 

41,800 

100 

30 

30,000 

^The maximum permissible concentrations are from Table ll.of Appendix A to Part 4 of 
the New Mexico Radiation Protection Regulations' (NM EID. 1980). The concentrations 
are not applicable to natural runoff and are used only for comparison purposes. 
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When the results of comparison wi th livestock watering criteria and MPCs are 
considered together, the obvious conclusion is that while the quality of natural 
runoff in the Ambrosia Lake mining district is poor, mine waste pile runoff is worse. 
While information on the quality of mine waste pile runoff in the Church Rock 
districtwas not collected, this same conclusion is expected to hold in that district 
also. 

9.3.2. Effect of an Open-Pit Mine on Surface Water Quality 

Streams above and below the Jackpile-Paguate open-pit mine are likely to be used 
for livestock watering. In comparison to water quality in the Rio Paguate and the 
Rio Moquino above the mine, total dissolved solids and dissolved levels of gross 
alpha particle activity and radium-225 are significantly elevated in the Rio Paguate 
below the mine. In addit ion, dissolved concentrations of some trace elements are 
slightly elevated. 

Comparison of livestock watering criteria with dissolved concentrations below the 
mine indicates that all constituents except for grossalpha and radium-225 are much 
less than recommended criteria (Table 9.8). Only the recommended criterion for 
gross alpha activity is apparently exceeded. The criterion, however, based on the 
criterion for domestic water supply (NAS/NAE, 1972), excludes uranium and the 
mean natural uranium concentration of 0.12 mg/l below mine accounts for 81 pCi/1 
of alpha activity. Therefore, the gross alpha activity is wi thin the standard and the 
streams both above and below the Jackpile-Paguate mine are suitable for livestock 
use. 

9.4. RELATIONSHIP OF RUNOFF QUALITY TO STREAM QUALITY 

Under natural conditions (i.e., wi thout mine dewatering). f low in San Mateo Creek 
below the community of San Mateo and the Puerco River consists of waters derived 
from runoff. Comparison of natural runoff from storms wi th livestock watering 
criteria indicates that such waters are not suitable for livestock watering primarily 
because of excessive concentrationsof lead, vanadium, grossalpha particle activity, 

^ and radium-225. Data, while restricted to the Ambrosia Lake mining district, 
indicatesthat runoff from uranium mine waste piles is even less suited for livestock 
watering because of even higher concentrations of the same constituents. 

Nonetheless, there are two lines of evidence that, when considered together, 
suggest that the direct effects of runoff, natural or uranium mine waste pile, on 
water quality are primarily local in extent. First, trace elements and radionuclides in 
runoff are bound up with sediment. Both trace element and radionulcide 
concentrations in runoff have been found to have linear, first-order statistical 
correlations with sediment concentrations. Further, leach tests did not produce 
significant leaching oftrace elements from mine wastes. In addit ion, investigations 
o f the partitioning of lead-210 and radium-226 between suspended and dissolved 
phasesof runoff indicatethat almost all of the radioactivity is associated with the 
suspended phase. 

Secondly, sediments from an area become mixed with other sediments carried by 
the watercourse and thus diluted and then deposited along the stream bottom. The 
investigations of sediment deposition downstream from the San Mateo mine v,/aste 
pile serve asa case example. Sediments originally identifiable as having the waste 
pile as their source on the basis oftrace element and radionuclide concentrations. 
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TABLE 9.8 Comparison of Dissolved Concentrations of Total Dissolved Solids. Trace 
Elements, and Radioactivity in the Rio Paguate below the Jackpile-Paguate 
Mine with Livestock Watering Criteria. 

CONSTITUENT MEDIAN CONCENTRATION LIVESTOCK WATERING CRITERIAa 

mg/l 

TDS 

As 

Cd 

Pb 

Se 

V 

Zn 

1,705 

0.005 

0.002 

<0.005 

0.005 

0.010 

<0.25 

3,000 

0.2 

0.050 

0.1 

0.05 

0.1 

25 

pCi/1 

Grossalpha 

Ra-225 

79 ± 18b 

3.7 ± 0.14 

15 

5c 

aThe criteria arefrom NAS/NAE (1972). 
bThe gross alpha particle criterion excludes alpha activity due to natural uranium. 
Therefore, while the mean apparently exceeds the criterion, actually the gross alpha is 
accounted for bythe mean natural uranium concentration of 0.12 mg/l, which is 
equivalentto 81 pCi/l. 

cThe radium criterion appliesto combined radium-225 and radium-228. 
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eventually become so mixed with other sediments as to no longer be chemically 
distinguishable. This phenomon has been noted by Popp and others (1983). 

Watercourses o f the Grants Mineral Belt, nonetheless, are dynamic systems. While 
di lut ion and deposition of sediments serve as natural mechanisms that limit adverse 
water quality impacts of runoff, such sediments do not necessarily remain deposited 
on channel bottoms. Instead, storm runoff or f low resulting from mine dewatering 
may entrain sediment and thus result in resuspension, further mixture, and later 
redeposition downstream. Thus, re-entrainments and later redeposition serves as a 
process for carrying trace elements and radioactivity downstream in Grants Mineral 
Belt watercourses. 

9.8' IMPACT OF MINEWATER DISCHARGES ON SURFACE WATER QUALITY 

In terms of both quantity and quality, discharged minewaters are the dominant 
type of surface waters in the Grants Mineral Belt. Treated minewaters are used 
directly for livestock watering and irrigation and thus should be evaluated for 
suitability for these uses. Further, they infiltrate to shallow alluvial aquifers and 
may thus secondarily be used asa source of domesticwater supply. Therefore, 
direct comparison of treated minewater quality wi th domestic water supply 
standards indicate the changes in chemical quality, whether by natural means or 
treatment, that treated minewaters must undergo to be suitable as domestic water 
sources. 

In the Ambrosia Lake mining district, the treated minewater constituents of 
greatest concern in relation to water uses are selenium, radium-225, and 
secondarily molybdenum (Table 9.9). Selenium normally exceeds standards and 
criteria established for livestock watering, irr igation, and domesticwater supply. 
Selenium is of special concern as it remains soluble as minewaters f low downstream. 
Median radium-225 concentrations slightly exceed both the livestock watering and 
irrigation criteria and the New Mexico Water Supply Regulations standard for 
domestic watersupply. The maximum radium-226 concentration also exceedsthe 
New Mexico Ground Water Regulations standard for protection of ground waters 
for domestic water supply use. While radium-225 readily becomes adsorbed onto 
sediment or is co-precipitated and thus through these mechanisms tends to become 
deposited on stream bottoms, the radium-225 associated with sediments may also 
be later entrained and transported downstream by runoff or dewatering effluents. 

While minewaters are not known to be used for irrigation in the Ambrosia Lake 
mining district, the use of minewaters for irrigation in the Church Rock district 
indicates that potential for such use exists. Molybdenum levels are normally more 
than a magnitude higher than the criterion recommended by VIeck and Lindsay 
(1977) to prevent excessive plant uptake of molybdenum. Further, while 
molybdenum levels normally meet the considerably higher New Mexico Ground 
Water Regulations standard for protection of ground water for irrigation use, the 
maximum measured molybdenum level even exceeds that less restrictive standard 
by a factor of three. Molybdenum like selenium remains in solution. 

Concentrations of other constituents shown on the table raise further concerns 
about the use of treated minewaters in the Ambrosia Lake mining district. Total 
dissolved solidsand sulfate concentrations normally exceed the New Mexico Ground 
Water Regulations standard for protection of ground waters for irrigation and 
domestic water supply use. Arsenic meets the livestock watering criterion, but the 



TABLE 9 ^ p Comparison of Total Concentrations in Minewaterdischarges in the Ambrosia Lake Mining District w ^ r Vater Use 
'Criteria and Standards. 

lONSTITUFNT 

TDS 

SO4 

As 

Ba 

M o 

Se 

U n a t u r a l 

V 

Gross Alphaa 

Ra-226i> 

MINEWATER 
CONCENTRATIONS 

Median Maximum 

USE CRITERIA AND STANDARDS 

1,610 

755 

0.011 

0.21 

0.80 

0.09 

2,615 

1.370 

0.20 

1.7 

3.2 

1.0 

1.56 

0.029 

3.0 

0.29 

635 

6.4 

1.760 

200 

Livestock Watering 
(NAS/NAE) • 

(NAS/ 
NAE) 

Irrigation 
(The 
Molybdenum 
Project 

(NM Ground 
Water 
Regulations) 

Domestic Water Supply 
(NM Water l (NM Ground 
Supply 
Regulations) 

Water 
Regulations) 

mg/l 

3.000 

0.2 

0.05 

0.1 

0.10 

0.02 

0.10 

0.020 

1.000 

600 

0.1 

1.0 

1.0 

0.05 

5.0 

0.05 

1. 

0.01 

pCi/l 

15 

5 

15 

5 

1.000 

600 

0.1 

1.0 

0.05 

5.0 

30 

NOTE: Information on the sources o f the use criteria and standards is found in Table 9.1. 

•̂ 'Thf.' gross i)lpli..> particle aclivity criteria exclude alpha activity due to natural uranium. Therefore, while the measured concentrations 
opparenily are exceedances, the median and maximum natural uranium concentrations account for 1,060 and 2,030 pCi/l, respectively. 



maximum arsenic level exceeds its irrigation criterion and standard and its domestic 
water supply standards. While barium levels normally meet the New Mexico Water 
Supply Regulations standard for domestic water supply andthe New Mexico 
Ground Water Regulations standard for protection of ground waters for irrigation 
and domestic water supply use. the maximum barium level exceeds these standards. 
In a similar manner, vanadium levels normally meet and the maximum level exceeds 
livestock watering and irrigation criteria. 

Gross alpha particle activity levels, which exceed the numeric levels of both the 
livestock watering criterion and the New Mexico Water Supply Regulations 
standard for domestic water supply, are accounted for bythe alpha activity of 
natural uranium and thus are not exceedances as the criterion and the standard do 
not include alpha activity due to natural uranium. There is actually a large disparity 
between the calculated natural uranium alpha activity and the lower measured 
gross alpha activity levels as the median and maximum alpha activity levels for 
uranium are 1,060 and 2,030 pCi/l, respectively. Such differences, though, are 
common as a result o f the difficulties of measuring gross alpha activity. 

In the Church Rock mining district, the treated minewater constituents of greatest 
concern in relation to water uses are selenium and radium-225 (Table 9.10). 
Selenium normally exceeds criteria and standards established for livestock watering, 
irrigation, and domestic water supply. Maximum radium-226 concentrations exceed 
livestock watering and irrigation criteria and domesticwater supply standards. 

Of lesser concern in the Church Rock district are barium and molybdenum. Barium is 
normally below its New Mexico Ground Water Regulations standard for protection 
of ground waters irrigation and domestic water supply, but the maximum observed 
concentration was slightly higherthan twice the standard of 1.0 mg/l. Molybdenum 
levels are normally less than the irrigation criterion recommended by VIeck and 
Lindsay (1977) and even the maximum level is only about one-half the New Mexico 
Ground Water Regulations standard for protection of ground waters for irrigation 
use. The irrigation criterion, however, is exceeded by the maximum observed level. 
Whi lethe maximum measured total dissolved solids concentration of 1,190 mg/l 
exceedsthe New Mexico Ground Water Regulations standard for protection of 
ground waters for irrigation and domestic water supply use. concentrations are 
normally lessthan half the standard. 

Gross alpha particle activity exceedsthe numeric level of both the livestock 
watering criterion and the New Mexico Water Supply Regulations standard for 
domestic use since the criterion and the standard do not include alpha activity due 
to natural uranium, these levels are not exceedances. The median and maximum 
natural uranium concentrations are equivalentto 724 and 1,220 pCi/l of alpha 
activity, respectively. The differences between gross alpha activity and the 
calculated alpha activity due to natural uranium are attr ibutable to the difficulties 
of measuring accurate gross alpha activity levels accurately. 

In summary, comparisons of treated minewater quality wi th criteria and standards 
raises concern aboutthe suitability of these waters for livestock watering, 
irrigation, and domestic water supply us-=s. Treated minewaters in the Ambrosia 
Lake district are poorer in quality and le;.. suitable for these uses than those in the 
Church Rock district (Table 9.11). Overah, the major constituents affecting the 
suitability of treated minewaters are selenium, molybdenum, radium-225, total 
dissolved solids, and sulfate. Of these five, total dissolved solids and sulfate are the 
least important, js these waters are not known to be used as domestic water 
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TABLE 9 ^ ^ Comparison of Total Concentations of Minewatl |P'schargesin the Church Rock Mining District w i t h ^ ^ -̂ r Use Criteria 

:ONSTITUENT 

TDS 

SO4 

As 

Ba 

Mo 

Se 

U-natural 

V 

Gross Alphaa 

Ra-226b 

nd Standards. 

MINEWATER 
CONCENTRATION 

Median Maximum 

USE CRITERIA AND STANDARDS 

Livestock Watering 
(NAS/NAE) ' 

(NAS/ 
NAE) 

Irrigation 
(The 
Molybdenum 
Project 

(NM Ground 
Water 
Regulations) 

Domestic Water5upply 
(NM Water 
Supply 
Regulations) 

(NM Ground 
Water 
Regulations) 

mg/l 

452 

136 

<0.005 

0.413 

0.01 

0.042 

1.07 

0.012 

1.190 

600 

0.02 

2.1 

0.6 

0.3 

1.8 

0.07 

3.000 

0.2 

0.05 

0.1 

0.02 

0.10 

0.020 

1,000 

600 

0.1 

1.0 

1.0 

0.05 

5.0 

0.05 

0.01 

pCi/l 

440 

2.0 

1,200 

89 

15 15 

NOTE: hiformation on the sourcesof the use criteria and standards is found in Table 9.1. 

1.000 

600 

0.1 

1.0 

0.05 

5.0 

30 

•'Tln-(iro',s .ilplt,! piiriicle .iclivily criieria exclude alpha activity due lo natural uranium. Therefore, while the measured concentrations 
.ilip.iionlly are L'XC(?ecK(i .̂ w, Ihe median and maximum natural uranium concenlrations account for 724 and 1,220 pCi/l, respectively. 



TABLE 9.11. Constitutents of Treated Minewaters and Affected Water Uses. Major 
constituents affecting water uses are indicated by M; secondary constituents 
byS. 

Constituent 

TDS 

SO4 

As 

Ba 

Mo 

Se 

V 

Ra-225 

AMBROSIA LAKE MINING DISTRICT 

Livestock 
Watering 

M 

S 

M 

Irrigation 

M 

M 

S 

S 

M 

M 

S 

M 

Domestic 
Water 
Supply 

M 

M 

S 

S 

M 

M 

CHURCH ROCK MINING DISTRIC 

Livestock 
Watering 

M 

rrigation 

S 

S 

M 

Domestic 
Water 
Supply 

S 

S 

M 

NOTE: A constituent affecting a water use is considered major if the median 
concentration exceedsthe most sensitive criterion or standard given in Table 9.1 
for a specific use (i.e., measured levels normally exceed the criterion). A 
constituent is considered secondary if the median meets, but the maximum 
exceedsthe most sensitive criterion or standard for a specific use (i.e., while 
measured levels normally meet the criterion, exceedances are found). 
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supplies or, in the Ambrosia Lake district where total dissolved solids concentrations 
are higher, for irrigation. Further, a compliance evaluation of total dissolved solids 
and sulfate in relation to irrigation use would need to consider individual ions, soils, 
crops, and acceptable yields. As mentioned earlier, radium-225 decreases as waters 
f low downstream from adsorption and co-precipitation and deposition, but may be 
resuspended. Selenium and molybdenum, however, remain soluble and thus 
continue to affect water use downstream as well as at the point of discharge. 

Most radionuclides in treated minewaters are well below the maximum permissible 
concentrations (MPCs) for releasesto unrestricted areas except for radium-225 
(Table 9.12). Whi lethe MPCsapply only to state-licensed facilities and no t t o 
treated minewaters, here again MPCs serve as a useful basis for comparison. 
Radium-225 concentrations are normally below its MPC, but maximum levels exceed 
the MPC by almost three and seven times in the Church Rock and Ambrosia Lake 
mining districts, respectively. The maximum levels reflect poor operation of 
treatment systems. The only other radionuclide present in significant amounts in 
relation to its MPC is lead-210 in the Ambrosia Lake district. The median and 
maximum measured concentrations are 1/7 and 1/3 the MPC, respectively. Both 
radium-225 and lead-210 are usually lost from by becoming sediment-bound and 
deposited on stream bottoms, but may later be resuspended. 

Animals exposed to Puerco River water tend to have higher concentrations of 
radionuclides in their tissues than control animals (Ruttenber and others, 1980). 
Evidence suggeststhat observed radionuclide concentrations have resulted from 
prolonged ingestion of contaminants predominantly derived from mine dewatering 
effluentsand native soils. A separate EID study (Lapham and Mil lard, 1983) is 
intended to examine livestock throughout the Grants Mineral Beltand to quantify 
the risk to people who eat these animals. 

While no current health standard for uranium was exceeded in treated minewaters, 
recent data suggestthat chemical and radiological toxicities for uranium have been 
substantially underestimated. The New Mexico Ground Water Regulations standard 
of 5.0 mg/l was established for chemical toxicity, and the MPC for releasesto 
unrestricted areas, equivalentto 44.3 mg/l, is based on radiotoxicity. In contrast, 
suggested maximum daily limits for potable water, developed from recent data by 
the U.S. Environmental Protection Agency (1983). are 0.21 mg/l and 0.015 mg/l 
based on chemical toxicity and radiotoxicity, respectively. If these more stringent 
limits are used for comparison, virtually none o f the effluent affected waters would 
be considered suitable for potable water wi thout further treatment. 

9.5 IMPACT OF MINEWATER DISCHARGES QN GROUND WATER QUALITY 

Dewatering effluents have infilterated shallow alluvial aquifers to such an extent 
that ground waters along San Mateo Creek downstream from the Ambrosia Lake 
mining districtto the Otero well cluster and in localized areas along the Puerco 
River downstream from the Church Rock mining district now have a strong chemical 
resemblance to treated minewaters. Comparison of mean values for five wells 
along San Mateo Creek and two wells on the Puerco River determined to be 

j ^ affected by minewaters with use criteria and standards indicatesthat only 
•%- molybdenum, selenium, and perhaps gross alpha are currently found in high 

enough concentrationsto raise concerns aboutthe suitability of shallow ground 
waters for livestock watering, irrigation, and domestic water supply uses (Table 
9.13). Concentrations of other constituents are well below use criteria and 
standards. 
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TABLE 9.12. Comparison of Total Radioactivity in Minewater Discharges wi th Maximum 
Permissible Concentrations for Releases to Unrestricted Areas. All concentrations 
in pCi/l. 

RADIONUCLIDES 

Pb-210 

Po-210 

Ra-226 

Ra-228 

Th-228 

.Th-230 

Th-232 

U-naturalc 

AMBROSIA LAKE 
MINING DISTRICT 

Median Maximum 

14±5 

1.1 ±0.4 

6.4 ±1.2 

0 ± 2 

<0.1 

0.7±0.2 

<0.1 

1,060 

33 ± 6 

14±2 

200 ±10 

0 ± 2 

<0.3 

4.0 ±0.5 

<0.1 

2,030 

CHURCHROCK 
MINING DISTRICT 

Median 

9.8 ±7.4 

2.0 ±0.2 

724 

Maximum 

10±2b 

15 + 5 

89 + 5 

0 ± 2 b 

<0.2b 

3.9±0.5b 

<0.2b 

1,220 

100 

700 

30 

... 30 

- -3 ,000 

2,000 

2,000 

30.000 

MAXIMUM 
PERMISSIBLE 

CONCENTRATIONa 

r 
a Maximum permissible concentrations are from Table 11 of Appendix A to Part 4 of the New 
Mexico Radiation Regulations (NM EID. 1980). The concentrations are not applicable to 
treated minewaters and are used only for comparison. 

b Only two samples were analyzed forthis radionuclide in the Church Rock mining district. 

c Uranium radioactivity was calculated from total concentrations in mg/l by using the 
conversion facor, 1.0 mg/l equals 577 pCi/l. 
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1 MDUc : :?. I O . 

WELL 

mean concenlrations or uround water Constituents Exceeding Use Criteria 
and Standards. 

MOLYBDENUM 

Mean Affected 
Concentra- Use 
tions 
(mg/l) 

SELENIUM 

Mean Affected 
Concentra- Use 
tions 
(mg/l) 

GROSS ALPHA 

Mean Affected 
Concentra- Use 
tions 
(pCi/1) 

San Mateo Creek 

SAN-1 

SAN-2 

OTE-1 

OTE-2 

OTE-4 

0.381 IRR 

0.251 IRR 

0.018 DWS 

0.018 DWS 

0.080 LW, IRR, DWS 

0.072 LW. IRR, DWS 

0.102 LW. IRR. DWS 

Puerco River 

1 CON-3 0.170 IRR- 0.011 DWS 

184 ±38 LW. DWS 

209 ± 59 LW, DWS 

,1 

NOTE: The fol lowing use criteria and standards were used in preparing the table: 

LW (livestock watering) 

Se 
Grossalpha 

IRR (irrigation) 

Mo 
Se 

0.05 mg/l 
15pCi/l 

0.150 mg/l 
0.02 mg/l 

DWS (domestic water supply) 

Se 0.01 mg/l) 

Grossalpha 15 pCi/1 (except for 
uranium and radon) 

NAS/NAE (1972) 
NAS/NAE (1972) 

The Molybdenum Project (VIeck and 
Lindsay. 1977) 

NAS/NAE (1972) 

New Mexico Water Supply Regulations 
(NM EIB, 1977) 

New Mexico Water Supply Regulations 
(NM EIB, 1977) 

•131-



Selenium is the major constituent affecting the suitability of ground water for 
present and future use. The most sensitive use is domestic water supply; the least 
sensitive, livestock watering. Selenium concentrations in all five wells along San 
Mateo Creek and in one of the two wells (CON-3) on the Puerco River exceed the 
standard for publicwater supplies in the New Mexico WaterSupply Regulations. 
The mean for CON-3, though, is essentially at the level of the standard. In addit ion, 
the three wells located farthestdownstream ori the San Mateo have selenium 
concentrations well above use criteria and thus are not suitable for livestock 
watering and irrigation. The molybdenum criterion for irrigation is exceeded at 
two wells in the Otero cluster along San Mateo Creek and at CON-3 on the Puerco 
River. 

Gross alpha particle activity is generally elevated in ground waters influenced by 
dewatering effluents, but this increase is usually the result of natural uranium and 
thus does not constitute an exceedance of the livestock watering criterion and 
public water supply standard of 15 pCi/1. Only SAN-1 and SAN-2 had excess gross 
alpha activities of 34 and 39 pCi/l, respectively, not accounted for by natural 
uranium levels. Because o f the difficulties involved in measuring gross alpha 
particle activity accurately and resulting errors associated wi th such measurements, 
these excess levels may be artifacts. 

Comparison of ground water quality w i th use criteria and standards raises definite 
concerns about shallow alluvial aquifers along San Mateo Creek. The suitability of 
these ground waters for future use has already been affected. Unfortunately, 
sufficient data are not available to examine trends and to make predictions on 
future water quality. 

Conclusionson ground waters along the Rio Puerco are not so clear-cut. The 
alluvium along the Rio Puerco is less permeable than along San Mateo Creek wi th 
the results that affected areas are more localized. Further, effects o f the UNC 
tailings spills in local areas on the shallow aquifer has obscured possible effects 
related to dewatering. The levelsof selenium and molybdenum, however, in 
CON-3, while lower than levels in wells along San Mateo Creek, indicate that there 
is a potential for sufficient degradation of ground water along the Puerco River to 
affect future water uses. 

No current health standard for uranium is exceeded in alluvial ground waters. If the 
more stringent suggested limits discussed in section 9.5 are used for comparison, 
however, virtually none of the minewater affected ground waters would be 
suitable for potable water wi thout further treatment. Because elevated levels of 
uranium may persist in alluvial aquifers for a decades, this treatment would have to 
be sustained for long period of t ime. 
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X, LEGAL AND REGULATORY MECHANISMS 

Uranium mine operations in New Mexico are subject or potentially subject to a 
number of federal and state laws and regulations. No single statute addresses all 
significant water quality impacts resulting from uranium mining. Therefore, in 
order to deal wi th the major water pollution problems discussed in this report, the 
full range of currently and potentially applicable laws and regulations is evaluated 
in order to determine the most effective meansof control. 

Applicable water pollution control statutes are the federal Clean Water Act and the 
New Mexico Water Quality Act. Other statutes that bear less directly on water 
quality, but are relevant to the overall effort to protect water resources are the New 
Mexico Radiation Protection Act, the New Mexico Abandoned Mine Reclamation 
Act, the federal Resource Conservation and Recovery Act, and the federal 
Comprehensive Environmental Response, Compensation and Liability Act. 

10.1. CLEAN WATER ACT 

The Clean Water Act is the cornerstoneof federal water pollution control programs. 
The objective of the Act as stated in Sertion 101(a) is " . . . to restore and maintain the 
chemical, physical, and biological integrity o f the Nation's waters." Among the 
national goals established by the Act to achieve this objective are elimination o f the 
discharge of pollutants into navigable waters and prohibit ion o f the discharge of 
toxic pollutants in toxicamounts (Sections 101(a)(1) and (3)). 

Section 402 o f the Act establishes the National Pollutant Discharge Elimination 
System (NPDES), to regulate discharges of pollutants into navigable waters through 
a permit program. Under Section 502(7) "navigable waters" are defined as "waters 
of the United States, including the territorial seas." The courts have broadly 
construed "navigable waters" to mean not only perennial rivers but also their 
tributaries, including intermittent streams f lowing through normally dry arroyos. 
NPDES permits for discharges in New Mexico are issued by the EPA Region VI office 
in Dallas, Texas. 

To implement the NPDES permit program, the EPA establishes effluent l imitation 
guidelines for various categories of discharges. These serve as a basis for effluent 
limitations in specific NPDES permits. The effluent limitations guidelines specify 
both the pollutants and the allowable discharge concentrations or loads for a type 
of discharge. 

Underthe program, uranium mines are classed as part o f the ore mining and 
dressing point source category. Effluent l imitation guidelines, published in 40 CFR 
Part 440, have been established for the foi lowing constitutents of uranium mine 
discharges: 

total suspended solids 
chemical oxygen demand 
uranium 
zinc 
total radium-225 
dissolved radium-225 
pH 
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While effluent l imitation guidelines normally serve as the permit conditions, NPDES 
permits can be made more stringent than the guidelines as a consequence either of 
a case-specific analysis by the EPA or of more stringent permit conditions imposed 
through state certification. Section 401 of the Act requires the EPA to include 
eff luent limitations, other limitations, and monitor ing requirements certified by a 
state as necessary to meet Clean Water Act requirements and state law, regulations, 
and standards in a permit. In New Mexico. NPDES permits are certified by the EID as 
part of its responsibilites delegated by the New Mexico Water Quality Control 
Commission (WQCC). As a result of state certification, NPDES permits for uranium 
mines in New Mexico include monitoring and reporting requirements, but do not 
specify numeric limitations, for the fol lowing parameters: 

barium 
manganese 
molybdenum 
selenium 
vanadium 
lead-210 
polonium-210 

NPDES permit conditions for uranium minewater discharges in the Grants Mineral 
Belt are summarized in Table 10.1. The NPDES permit for Gulf Mineral 
Resources/Mt. Taylor does not include all the normal monitoring and reporting 
requirements because the omitted parameters are being regulated under the state 
Ground Water Regulations. 

In practice, the NPDES permit program has not proved to be an effective means to 
regulate minewater discharges. Almost all NPDES permits issued to-uranium mines 
in New Mexico have been legally challenged by the mine operators. Until these 
cases are finally resolved by the courts, NPDES regulations preclude EPA from taking 
enforcement action against the contesting permittees. 

The mine operators have asserted that the EPA lacks jurisdiction because they are 
discharging into ephemeral streams which, they contend, are not "navigable 
waters" within the meaning o f the Clean Water Act. This jurisdictional challenge 
has been rejected by every court decision thus far. In fact, in June, 1985, the U.S. 
Court of Appeals for the Tenth Circuit upheld an EPA administrative ruling affecting 
the Homestake Mining Company mines and the Kerr-McGee (Quivira Mining 
Company) Ambrosia Lake and Lee mines. In the August 5, 1983, order. EPA ruled 
that San Mateo Creek and Arroyo del Puerto can be considered waters of the United 
States that are subject to EPA regulation because a surface connection can exist 
between them and navigable waters during intense rainfalls. On January 13. 1985 
the U.S. Supreme Court announced it would not review the Court of Appeals 
decision, thus indirectly upholding the decision. The Homestake Mining Company 
permit was stayed, and thus remained unenforceable, from 1972 through 1985. 

10.2. NEW MEXICO WATERQUALITY ACT 

In 1957 the New Mexico Legislature enacted the Water Quality Act. This Act created 
the WQCC and authorized the Commission to "adopt water quality standards as a 
guide to water pollution control" and also "adopt, promulgate and publish 
regulations to preventdT abate water pollution in the state"' The Act defines water 
to include "water situated wholly or partly within or bordering upon the state, 
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TABLE 10 1 NPOES Permii Conditions (or Uranium Minewater Discharges. An asterisk indicates tha i wl i i le ttie permit does no l 
specify a numeric l imi ta t ion, moni tor ing and report ing are required. 

URANIUM MINEWATER DISCHARGE 
(NPDES PERMIT NUMBER) 

Gul l Mineral Resources/Mt. Taylor 

(NM0028t00) 

Homestake M in ing Company* 

(NM0020389) 

Kerr-McCee (Quivira)/Ambrosia Lake' 

(NM0020532) 

Kerr McGee (Quivira)/Lee Mine ' 

(NM0028207) 
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TABLE lO . I (Con t i nuec i ) 

URANIUM MINEWATER DISCHARGE 
(NPDES PERMIT NUMBER) 

United Nuclear Corp./Old Church Rock Mine 
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whether surface or subsurface, public or private except private waters that do not 
combine with other surface or subsurface water." 

The WQCC has determined that the federal NPDES permit program should be the 
primary mechanism for controlling discharges of pollutants to surface waters in the 
state. Consequently, state Regulations for Discharges to Surface Waters, Part 2 of 
the Commission regulations (NM WQCC, 1984), include a mechanism to prevent 
dual regulation of NPDES permittees. Discharge limitations contained in these 
regulations are not applicable to an NPDES permittee unless the permittee has 
received written notification from the EPA of a violation and the violation has not 
been corrected within thirty days of receipt of the notice. 

The Regulations for Discharges to Surface Waters, however, are not an effective 
means of regulating uranium minewater discharges even after the applicability 
provisions of EPA notification and non-correction of violations have been satisfied. 
The regulations need to be amended to include numeric discharge limitations for 
additional parameters. Currently, the regulations specify discharge limitations only 
for the fol lowing parameters: 

biochemical oxygen demand 
chemical oxygen demand 
fecal coliform bacteria 
settleable solids 
pH 

Of this list, only two (chemical oxygen demand and pH) are among the seven 
constituents of uranium minewater discharges with NPDES effluent limitation 
guidelines. The state regulations do not address any o f the constituents forwhich 
monitoring and reporting is-being required through state NPDES certification. 

In its state certification of NPDES permits for uranium minewater discharges, the EID 
has used the general standards. Section 1-102 of the state surface water quality 
standards (NM WQCC, 1985), to incorporate conditions on monitoring and 
reporting and, when appropriate, on salinity into the permits. The general 
standards appJy to all surface waters of the state which are "suitable for recreation 
and support of desirable aquatic life presently common in New Mexico waters". 
Among the contaminants addressed by the general standards are toxic substances 
and radioactivity (sections 1-102.F. and G.). The standard fortoxic substances 
specifies that: 

Toxic substances... shall not be present in receiving waters in concentrations 
which wil l change the ecology of receiving waters to an extent detrimental to 
man or other organisms of direct or indirect commercial, recreational, or 
aesthetic value. 

Under the standard, toxic concentrations are determined by appropriate bioassay 
techniques or by other accepted means, which may include use of established water 
quality criteria. Radioactivity is to "be maintained at the lowest practical level and 
in no case is to exceed" the numeric maximum permissible concentrations of the. 
New Mexico Radiation Protection Regulations (NM EID, 1980). 

The applicability o f the general standardsto ephemeral watercourses has been 
challenged. The uranium mine operators contend the stream standards do not 
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apply because the watercourses to which they discharge do not support desirable 
aquatic life. 

The EID has used the state Ground Water Regulations, Part 3 of the WQCC 
regulations, to regulate uranium minewater discharges, because the discharged 
constituents may move into ground water downstream from the discharge point. 
The regulations expressly exempt constituents covered by an effective and 
enforceable NPDES permit in order to avoid dual state and federal regulations. The . 
regulations may be applied, however, to those constituents of a uranium 
minewater not covered by the NPDES for the discharge. The regulations may also 
be applied to all constituents of a discharge where the NPDES permit is stayed 
because of a legal challenge and thus is neither effective nor enforceable. 
Nevertheless, the Ground Water Regulations are designed specifically to protect 
ground water quality and the regulatory design places limitations on the 
effectiveness of these regulations for protecting surface water quality. 

The state Ground Water Regulations establish numeric standards for the protection 
of ground water quality for present and potential use as agricultural and domestic 
watersupply. The regulations require that a discharger demonstrate in a discharge 
plan that the discharger wil l not cause these standardsto be violated in ground 
water at any place of present or foreseeable future use. Where ground water 
quality already exceeds a numericstandard. the ambient concentration o f the 
constituent becomesthe standard. 

The design o f the Ground Water Regulations makes the standards a measure of 
ground water quality and not discharge limitations. If a discharge plan can 
demonstrate that physio-chemical conditions wi l l result ina constituent meeting its / 
standard at any place of present or foreseeable future use of ground water, a 
discharger may release effluents wi th concentrations of a constituent in excess of its 
standard and still comply wi th the regulations. 

The Ground Water Regulations have been used to regulate minewater discharges to 
surface watercourses at the Phillips Uranium Corporation Nose Rock mine and the 
Kerr-McGee Corporation (Quivira Mining Company) Lee mine because the NPDES 
permits were stayed because of legal challenges. In both cases the mine operators 
elected to comply wi th regulatory requirements by specifying tha t the mine 
dewatering effluents should meet the ground water standards at the point of 
discharge. The discussion in Chapter 8 of existing degradation of ground water by 
mine dewatering effluents and of physico-chemical attenuation mechanisms make 
it evident that dewatering effluents of much poorer quality than the ground water 
standards would still not result in violations o f the standards for most constituents 
at any place of present or foreseeable future withdrawal. The exceptions are those 
constituents, such as selenium, which are not reduced in concentration by 
attenuation mechanisms. 

With regard to the regulation of mine uranium waste piles, the regulatory provision 
of greatest potential significance is Section 2-201 o f the Regulations for Discharges 
to Surface Waters. This section, t i t led 'Disposal of Refuse', states: 

No person shall dispose of any refuse into a watercourse or in a location and 
manner where there is a reasonable probability tha t the refuse wil l be moved , 
into a natural watercourse by leaching or otherwise. ( 
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Under Section 1-101.00 of the WQCC regulations, "refuse" includes "all 
unwholesome material". There is precedent for defining mine and mill tailings as 
refuse. EID has used this regulatory provision to require removal of spilled copper 
tailings and molybdenum tailings from watercourses. This provision should also 
cover pond treatment sludges, which have high levels of radium-225. 

The language of Section 2-201 cleariy negates any argument that the refuse must 
have actually entered a watercourse before a violation occurs. The EID may require 
corrective action where there is a definitive likelihood that refuse will enter the 
watercourse at some future time and such action may be taken where the refuse is 
mine wastes, as well as in the case of other "unwholesome materials". 

Leachate that results from the direct natural infi ltration of precipitation through 
uranium mine wastes may be subject to regulation bythe Ground Water 
Regulations if a hazard to publichealth exists. Resultsof leaching tests conducted 
for this study, however, suggest that the leachate would no tbe hazardous to public 
health and thus would be exempted from the discharge plan requirement. 

10.3. NEW MEXICO RADIATION PROTECTION ACT 

The New Mexico Radiation Protection Act was passed by the New Mexico 
Legislature in 1971. The Act empowers the New Mexico Environmental 
Improvement Board (EIB) to develop regulationsforgoverning the health and 
environmental aspects of radiation. It authorizes regulation of all persons who 
receive, possess, use, transfer, or acquire any source of radiation, except where 
regulated by another agency or where the source is specifically exempted-from 

•these regulations. 

The Radiation Protection Regulations promulgated by the Board (NM EID, 1980) 
establish rules for the transportation storage, handling, and disposal of a variety of 
radioactive materials. Among the materials licensed are the "wastes produced by 
the extraction or concentration of uranium or thorium from any ore processed 
primarily for its source material content" (Section 1-102.G.). Wastes produced by 
milling (i.e., mill tailings) or by ion-exchange recovery facilities are thus covered by 
the regulations. 

Uranium mining wastes (i.e., mine spoils piles), on the other hand, are not covered 
bythe Radiation Protection Regulations. In fact. Section 3-110.B. specifically 
exempts "unrefined and unprocessed ore" from regulation. Nonetheless, this 
exemption is not required by the New Mexico Radiation Protection Act. The Act 
merely provides that the Act "shall not apply to mining [or] extraction of radioactive 
ores or uranium concentrates that are regulated by the United States Bureau of 
Mines or any federal or state agency having authority unless the authority is ceded 
by such agency to the board" (Section 74-3-10.c. NMSA 1978 [emphasis added]). To 
date, no federal or state agency regulates mine wastes in New Mexico. 
Consequently, the EIB is free to regulate mine wastes, should the EIB see fit to 
amend its regulations accordingly. 

10.4. NEW MEXICO ABANDONED MINE RECLAMATION ACT 

The New Mexico Abandoned Mine Reclamation Act establishes a state program to 
promote the reclamation of mined areas pursuant to Title 4 o f the federal Surface 
Mining Control and Reclamation Act. To qualify, the mined areas must have been 
left wi thout adequate reclamation prior to the enactment of the federal statute. 
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Further, in their present, unreclaimed state, the mined areas must continue to 
substantially clegrade the quality of the environment, prevent or damage the 
beneficial use of land or water resources, or endanger the health or safety of the 
public. Funds received by Neyv Mexico pursuant to Title 4 of the federal statute are 
placed in the Abandoned Mine Reclamation Fund, a special purpose fund created by 
the Abandoned Mine Reclamation Act. 

While both state and federal acts have the primary purpose of providing for 
reclamation of coal mines, both acts do authorize reclamation expenditures for 
mines other than coal mines under certain conditions. Mirroring provisions of the 
federal statute, the New Mexico Abandoned Mine Reclamation Act states that 
"voids and open and abandoned tunnels, shafts and entryways resulting from any 
previous mining operation constitute a hazard t o t h e publichealth or safety and... 
surface impacts of any underground or surface mining operations may degrade the 
environment" (Section 59-25B-5.B NMSA 1978 [emphasis added]). Upon prior 
approval by the Governor and the United States Secretary o f the Interior^.the 
director of the Mining and Minerals Division o f the New Mexico Energy-and 
Minerals Department is authorized to use the Abandoned Mine Reclamation Fund 
to correct structural and physical hazards and to reclaim surface impacts that could 
endanger life and property, constitute a hazard to public health and safety, or 
degrade the environment. Thus, the Abandoned Mine Reclamation Act allows 
expenditures o f the Abandoned Mine Reclamation Fund for non-coal-mining 
reclamation, including uranium mine reclamation. It should be noted that the 
federal statute only allows the Secretary o f the Inter iorto approve non-coal-mining 
reclamation where a request is made by the governor of a state and all coal-related 
reclamation has been completed in the state except when the requested non-coal­
mining reclamation is related to the protection of public health and safety. 

10.5. RESOURCE CONSERVAllON AND RECOVERY ACT ^ ^ 

A potentially significant statute fo r the regulation of solid wastes and sludges 
generated at uranium mines, is the Resource Conservation and Recovery Act (RCRA). 
The 1976 passage of RCRA bythe U.S. Congress established a comprehensive 
framework for the management of municipal solid wastes and hazardous wastes. 
Forthis assessment, the most relevant feature o f the Act is the Subtitle C program, 
which governs hazardous waste management. The most significant aspect of 
Subtitle C is an elaborate hazardous waste management program which guidesthe 
treatment, storage, and disposal of hazardous waste from "cradle to grave". This 
program has been delegated to the EID by the EPA and is governed by the New 
Mexico Hazardous Waste Management Regulations (NM EIB. 1984), which are 
equivalent to the RCRA regulations promulgated bythe EPA. Underthe 
memorandum of understanding between the EPA andthe EID, the state regulations 
must be revised to conform when federal RCRA regulations are revised by the EPA. 

In 1981 the U.S. Congress amended RCRA so as to suspend RCRA regulation of mine 
wastes (including uranium mine wastes) pending completion.of a study bythe EPA 
to determine whether mine wastes should be dealt wi th as other "hazardous 
wastes" are under RCRA. That EPA study (U.S. EPA. 1985) was recently submitted to 
Congress with preliminary recommendations on RCRA regulation of mining wastes. 
A recommendation whether to regulate uranium mine wastes has not been reached 
by EPA.- The Agency is concerned that radioactive wastes may pose a threat to 
human health and the environment, but it does not have enough information to 
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conclude that they do. EPA wil l continue to gather information to determine 
whether these wastes should be regulated by RCRA. 

In the event that the EPA concludes that mine wastes should be covered by RCRA 
hazardous waste management regulations, some pre-1981 EPA actions suggest 
what may be expected from the EPA in regard to uranium mine waste regulation. 
In 1978 the EPA proposed that uranium mine wastes containing radium-225 
concentrations greater than 5 pCi/g be listed as "hazardous wastes" under RCRA. At 
the same time the EPA also proposed special waste standards for the treatment, 
storage, and disposal of overburden and waste rock (see 43 Fed. Reg. 58946-59028, 
Dec. 18, 1978). 

10.5. COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND 
LIABILITY ACT 

The Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA), signed into law in 1980, allows the federal governmentto respond to 
threats from uncontrolled abandoned or inactive hazardous waste sites. More 
specifically, CERCLA is designed for the cleanup of existing or potential 
contamination problems resulting from improper waste disposal practices which 
may present an imminent and substantial danger to public health or to the 
environment. 

The remedial measures carried out by the federal government under CERCLA are 
financed by the Hazardous Substance Response Trust Fund, commonly referred to as 
"Superfund". Most of the Trust Fund (85.2 percent) is provided by industry through 
taxes, with the remaining portion appropriated from general revenues. 

The guiding policy fo r the use of the Trust Fund is provided by CERCLA itself. In 
cases where the responsibility for wastes causing contamination can be traced to 
private parties wi th financial resources, CERCLA requires that the financial 
responsibility for cleanup be placed on those companies. This requirement helps 
assure that the Superfund will be available to clean up as many sites as possible 
where no solvent responsible party can be found. 

Before a site is considered for Superfund action, each site must be quantitatively 
evaluated for relative ranking on the National Priorities List. Factors considered in 
the evaluation are the fol lowing: the population at risk, the hazard potential of 
hazardous substances at the facility, the potential for contamination of drinking-
water supplies, the potential for direct human contact, and the potential for 
destruction of sensitive ecosystems. The CERCLA list of hazardous constituents 
includes a general radiation standard which may apply to uranium mine waste. The 
relative rankings of many sites in the Grants Mineral Belt, however, may be low due 
to sparse populations in the vicinity of uranium mining areas. 
CERCLA additionally provides the EPA with authority to take enforcement actions 
against owners of sites not on the National Priorities List in orderto compel the 
owners to clean up the sites. Moreover, CERCLA authorizes suits by a state against a 
site owner to recover response costs and damagesto natural resources whether or 
not a site is on the National Priorities Lists. 
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XI. RECOMMENDED ACTIONS 

The analysis of water quality impacts of uranium mining presented in this report 
reveals three majorwaterqual i ty concerns that require administrative, regulatory, 
or court action. Comparison o f the resultsof the regional assessment with 
established criteria and standards indicates that discharge of mine dewatering 
effluents into surface watercourses and runoff from uranium mine waste piles are 
major waterqual i ty concerns. In addit ion, the sludges generated by treatment of 
minewaters have high levels of radium-226 and other radionuclides; the potential 
for these to be introduced into watercourses is a major concern. The relationship of 
these water quality concerns to the various administrative, regulatory, and judicial 
mechanisms discussed previously is depicted in Figure 11.1. Specific 
recommendations are discussed below. 

11.1. CONTROLOF MINE DEWATERING EFFLUENTS 

11.1.1. Background 

Comparison with established use criteria and standards indicates that the quality of 
uranium mine dewatering effluents is not consistent wi th the existing use of these 
discharged minewaters for livestock watering and irrig-ation, or for their potential 
usefor domestic watersupply. This conclusion appliesto both Ambrosia Lake and 
Church Rock Mining Districts, despite significant differences in water quality 
between the two districts. The constituents that most often affect the suitability of 
the effluents are selenium, molybdenum, radium-225, sulfate, and total dissolved 
solids. Concentrations of arsenic, barium, and vanadium may also exceed criteria 
and standards (see section 9.5). 

The overview of regulatory mechanisms indicates that there are three mechanisms 
currently available for regulation o f the discharge of mine dewatering effluents 
into surface watercourses: the NPDES permit program, the New Mexico Regulations 
for Discharges to Surface Waters, and the New Mexico Ground Water Regulations. 
The WQCC has determined tha t the NPDES permit program should be the primary 
avenue for controlling discharges of pollutants to surface watercourses. 

Of the eight constituents listed above as affecting the suitability of dewatering 
effluents for livestock watering, irrigation, and domestic water supply, only radium-
225 is among the constituents of uranium minewaterdischarges with established 
NPDES effluent guidelines. Whije radium-225 is represented twice (both as total 
and as dissolved) among the seven constituents having NPDES effluent guidelines, 
the numeric effluent guidelines for radium-225 reflect radium-removal technology 
and may therefore not be sufficiently stringent for resultant m-stream flows to 
meet criteria and standards applicable to water uses in the Grants Mineral Belt. As 
was mentioned previously in the regulatory overview, numeric effluent guidelines 
may be made more stringent and the parameter coverage broadened for uranium 
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FIGURE 11.1. Legal and Regulatory Mechanisms for Controlling Major WaterQuality Contaminants. 
Solid line indicates a currently applicable mechanism; dashed line indicates a 
potentially applicable mechanism. 
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minewater discharges in New Mexico as the result of case-specific analysis by the 
EPA or state certification by the EID. 

Significant drawbacks currently exist, however, to the reliance on the NPDES permit 
program to regulate dewatering effluents. First, slightly more than one-fourth of 
the NPDES permits for uranium minewater discharges are under adjudication and 
hence, under EPA regulations, are not enforced. As noted earlier, one permit has 
been under adjudication for 13 years. Secondly, permits for new discharges are 
subject to the same legal challenge. 

The New Mexico Regulations for Discharge to Surface Waters do not serve as an 
effective state alternative to the NPDES permit program for regulation of uranium 
minewater discharges for several reasons. First, a discharger with an NPDES permit 
is not subject to the state regulations until 30 days after the discharger has received 
notification of noncompliance from the EPA, provided that the discharge still 
remains noncompliant with permit conditions after the 30-day period. Of the 11 
NPDES permits for uranium mine discharges, however, only seven are enforceable 
under EPA regulations. The remaining four are stayed pending resolution of 
adjudication. Further, the state regulations do not include discharge limitations for 
any trace element or radionuclide. In fact, of the seven constituents of minewater 
discharges for which the EPA has established numeric effluent guidelines, only two 
(chemical oxygen demand and pH) have discharge limitations in the state 
regulations. These discharge limitations are generally similar to, but not the same 
as, numeric effluent limitation for NPDES permits for uranium mine discharges (e.g., 
the state COD limitations of less than 125 mg/l compares to an NPDES daily average 
of 100 mg/l; and the state pH range is between 5.5 and 8.5. while the NPDES has pH 
ranges of 5.5 to 8.5 and 5.0 to 9.0, depending upon the.specific permit). 

The New Mexico Ground Water Regulations are designed to protect ground water 
quality for present and potential use as agricultural and domestic watersupply. As 
was discussed eariier in this chapter, these regulations are not designed to protect 
surface water quality and therefore are not an effective means of regulating 
surface water quality. 

The environmental consequences, however, of the current lack of effective 
regulation mine dewatering effluents are not so serious as they potentially could 
be. Some companies, while contesting their permits, have treated their minewaters 
so that discharges generally meet NPDES permit requirements. More importantly, 
since 1980 the uranium industry in New Mexico has experienced a major decline 
that is expected to continue for an indefinite period. The result is that of the 11 
uranium mines with NPDES permits, seven have ceased discharging. Of the 
remaining four, two still have permits under adjudication. Nevertheless, the 
information presented in Chapters IV and VI clearly documents the impairment of 
water resources that occurred prior to 1980 and could resume if the industry revives 
while water pollution controls remain ineffective. 

11.1.2. Recommendations 

1. The EID should coordinate with the EPA so that new or renewal NPDES permits 
for uranium mine dewatering effluents in New Mexico include numeric effluent 
limitations for radium-225 and other parameters related to downstream uses of 
these waters. Factors to be considered in the development of these effluent 
limitations are present water uses, likelihood of future uses, andtechnology 
available for water treatment. At a minimum, the quality o f the effluent should 
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meet the requirements specified in the "Hazardous Substances" and 
"Radioactivity" (1-102.G.) port ionsof Water Quality Standards for Interstate and 
Intrastate streams in New Mexico (WQCC, 1985). Such eff luent limitations may 
be included in permits through state certification by the EID or case-specific 
analysis by the EPA. 

2. The New Mexico Regulations for Discharges to Surface Waters should be 
substantially amended to serve as an effective means of regulating uranium 
mine dewatering eff luentsand other discharges to surface watercourses. 
Amendments should include comprehensive numeric discharge limits not only 
for those chemical constituents regulated by NPDES, but for other constituents 
necessary to protect water quality for agricultural or domestic use. 

11.2. CONTROL OF RUNOFF FROM MINE WASTE PILES 

11.2.1 Background 

The extensive survey by Anderson (1980) provides a basis for estimating that 10 to 
20 percent of all abandoned uranium mines and a few large active mines have 
waste piles that are eroding directly into surface drainage channels. Data 
developed forthis report indicate that sediment carried by runoff from"waste piles 
into surface watercourses has high levels oftrace elements and radioactivity 
associated wi th it. Contaminated sediments are particularly evident in arroyos and 
drainage channels in close proximity to spoils piles. These sediments undergo 
recurring cycles of deposition on stream bottoms, resuspension, and transport 
further downstream. Eventually sediments from mine vvaste piles become so mixed. 
and diluted wi th other sediments that they cannot be chemically differentiated on 
the basis of trace element and radioactivity levels. Nevertheless, these sediments do 
increase the total load of trace elements and radioactivity in affected drainages. 

Moreover, turbid stream flows may be ingested by livestock. Levels of arsenic, 
cadmium, lead, selenium, vanadium, gross alpha particle activity, and radium-225 
associated with mine waste pile runoff are not consistent wi th livestock watering. 

Technical meansfordealing wi th uranium mine waste piles, either by surface 
stabilization or by mine stope backfill ing, are well known (e.g.. EPA, 1973b; 
Maryland Department of Natural Resources 1983; New Mexico Coal Surface Mining 
Commission 1980; and Longmire 1985. Engineering options include backfill of 
abandoned mine workings wi th waste rock and low-grade ore; contouring waste 
piles to a slightly convex configuration; construction of berms upslope and 
downslope o f the wastes to minimize runoff; and use of large boulders and waste 
rock to armor the contoured waste pile. Some Indian tribes and federa! agencies 
(e.g., USDA Forest Service) do require contouring and stabilization of mine waste 
piles and disturbed mine sites, but those actions have affected only a few sites. 

The economic impact of stabilization or removal of mine wastes is believed to be 
minor when prorated over the life of a mine. Relative to other uranium industry 
operations, the volume of potentially hazardous waste generated by uranium mines 
in New Mexico is quite low. 

Legal mechanisms currently available for control of waste pile runoff include state 
regulations, the Abandoned Mine Reclamation Fund, and provisions of CERCLA. 
The provision in the WQCC regulations on'disposal of refuse"already has precedent 
for use as ameans of requiring mine tailings stabilization. The New Mexico Ground 
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Water Regulations can be used to regulate leachates from minewaste piles that 
affect ground water quality, should a hazard to public health exist. However, the 
results of leaching tests conducted for this study suggest such conditions are this is 
unlikely. 

The Abandoned Mine Reclamation Fund, while primarily intended for coal 
reclamation, can be used for non-coal-mining reclamation under special 
circumstances. Use of the fund for reclamation of uranium mine waste piles 
requires concurrence between the New Mexico Energy and Minerals Department, 
the Governor, and the U.S. Secretary o f the Interior. In addit ion, use of the Fund is 
subject to federal statutory provisions that all coal-mining reclamation needs in the 
state have been addressed or, alternatively, that there are over-riding public health 
or safety considerationsthat justify dealing wi th non-coal-mining reclamation 
before coal-mining reclamation needs are met. 

Superfund cleanup under CERCLA may potentially be useful for control of runoff 
from abandoned or inactive waste piles, but its availability wil l depend upon site-
specific rankings of piles on the National Priorities List. Two other provisions of 
CERCLA, however, have definite potential for control of mine waste runoff. These 
are the authority given to the EPA to compel owners to clean up sites not on the 
National Priorities List, and the authorization of state suits to recover response costs 
and damagesto natural resources. 

In addit ion, the New Mexico Radiation Protection Regulations and RCRA are 
potential regulatory mechanisms for control of mine waste runoff. The former 
requires a decision by the EIB to amend these state regulations to extend their 
applicability to mine wastes. The latter requires acompletion of a study by the EPA 
on uranium mine wastes. 

11.2.2 Recommendations 

1. The removal orstabilization o f the largest uranium minewaste piles eroding 
directly into surface drainages should be pursued. Priority sites should include 
the Old San Mateo Mine near San Mateo Creek and the Jackpile-Paguate mine 
areas along the Rio Paguate. Technical criteria for stabilization or removal 
shoLjld be based on individual site conditions. 

a. The EID should require removal or stabilization actions based upon the 
provision of the WQCC regulations on Disposal of Refuse. Should the 
provision not be useful, the EID should then pursue reclamation through 
other available means. Such means include Superfund cleanup, EPA 
enforcement actions under CERCLA, and state-funded cleanup accompanied 
by state suits to recover cleanup costs and environmental damages. 

b. Where removal or stabilization cannot be accomplished through regulatory 
-actions, the EID should consult wi th the Governor and the New Mexico 
Energy and Minerals Department on use of the Abandoned Mine 
Reclamation Fund for cleanup. 

2. The EID should not take immediate action to regulate future uranium mine 
w~:Ste piles directly as it is anticipated that the EPA will present a 
recommendation to the U.S. Congress in 1985 on whether to control uranium 
mine wastes under RCRA. Should mine wastes be regulated under RCRA, it is 
uni kely that additional state '•egula'.ions would be required. 
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3. Should uranium mine waste piles be excluded from RCRA regulation, the EID 
should recommend that the EIB amend the New Mexico Radiation Protection 
Regulations to extend their applicability to mine wastes. 

11.3. CONTROL OF MINEWATER TREATMENT POND SLUDGES 

11.3.1. Background 

Minewater treatment pond sludges resulting from the settl ing, coagulation, and 
treatment of raw minewaters have high levelsof radium-226 and other 
radionuclides. In fact, radium-226 concentrations probably average more than 
200 pCi/gram. Therefore, the potential introduction of these sludges into surface 
watercourses through erosion is a matter of concern. 

Managementof sludges is widely performed, but not universal. In particular, mine 
operations that conduct ion-exchange removal of uranium from minewaters are 
usually required by New Mexico Radiation Protection Regulations to dispose of 
associated minewater treatment pond sludges properly. However, sludges resulting 
from coagulation and settling of radium-225 from raw minewaters remain 
unregulated. 

Other legal mechanisms available for control of minewater treatment sludges are 
the provisions o f the WQCC regulations oh Disposal of Refuse and the provisions of 
CERCLA related to Superfund cleanup, EPA enforcement actions, and state suits for 
recovery of costs. In addit ion, as aresult of the EPA.uranium mine waste study. 
RCRA may regulate these sludges. RCRA is potentially the most effective regulatory 
mechanism for sludges generated in the future. Nonetheless, the state provision on 
Disposal of Refuse and CERCLA provisions on EPA enforcement actions and state 
suits appear to provide adequate means to deal wi th any cleanup or stabilization 
problems that may occur in the near future, but only on a case-specific ad hoc basis. 
Superfund cleanup should not be needed unless adequate provisions are not taken 
now to ensure proper stabilization or disposal of sludges. 

11.3.2. Recommendation 

The EID should rely on the same regulatory framework for minewater treatment 
pond sludges as for mine wastes. Therefore, EID should wait to see if RCRA wil l 
apply to uranium mine wastes, including these sludges, as RCRA regulation wil l 
probably obviate the need for addit ional state regulation. If such wastes are found 
to be exempt from RCRA regulation, the EID should recommend that the 
Environmental Improvement Board amend the New Mexico Radiation Protection 
Regulations to control these sludges fully and effectively. 
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Mayerson, David, NMENV 

>om: LucasKamat, Susan, EMNRD 
ant: Wednesday, August 08, 2007 09:35 

To: Mayerson, David, NMENV 
Subject: RE: Abandoned Uranium Mine Sun/ey Draft SOW-07-25-07 (1 ).doc 

David: 
The attached metadata document provides information on all the data sources and a description of all the column 
headings. (The column headings are the longer versions in the original spreadsheet I sent you - importing into ArcGIS 
truncated the column headings.) 

ACE_EPA_NA truncated ACE_EPA_NAMLP_Survey 
indicates if the mine was included in the Navajo Nation AUM assessment (Terra Graphics documents) 
does not imply a site was addresses, only that it was included in the inventory 
includes non-Navajo lands in the checkerboard (Eastern region) 

EAUM_No MinelD No from Navajo AUM Inventory - Eastern Region 
NAUM_No MinelD form Navajo AUM Inventory - Northern Region 
Producti_1 truncated Production_ore_ST 

ore production credited to mine 
Producti_2 truncated Production_U308_lbs 

yellowcake production credited to mine 
Other_Agen Other agency numbers (i.e. CERCLIS No, NMED DP, USPS claim No, etc) 

In the Excel spreadsheet I've broken these out into a separate column, but the shapefile doesn't have 
them broken out yet. 
Prod_rank Production rank 

The production rank is a bit tricky due to the history of uranium production. The AEC (Atomic Energy Commission) 
Durchased all uranium ore and yellowcake before 1968. Between 1968 and 1970 both the AEC and private industry 

rchased yellowcake. Post-1970 all uranium production went to private industry. Therefore, production figures only reflect 
oduction reported to the AEG; the AEC receipts are public information. Almost all production post-1970 is confidential. 

Chenoweth & McLemore devised the production category figure to account for post 1970 production. (Theoretically, 
production would have been submitted to the State Mine Inspector (SMI) in their annual reports. Unfortunately, when the 
SMI split form MMD back in the mid-80s, they retained ownership of the SMI annual reports and they have been 
destroyed. Those reports have been destroyed. So the only post-1970 production numbers are in the Mine Registration 
Program annual reports starting in 1989. SO essentially 10 years of production numbers are missing.) 

MMD estimated production rank. We sorted first by production category (a,b,c,d,e) and then by production U308 within 
each production category. Mines with no production numbers were then ranked by looking at disturbance area - assuming 
greater disturbance=greater production. Mines whose production was credited to other mines (i.e. Anaconda's Laguna 
mines, the Dog-Flea Mines, Section 25, etc) were moved up in the rankings. 

I haven't done anything further with documenting sources. The methods section of the metadata document gives the best 
information on data sources. For example, all radiation/hazards data comes from the Anderson report, BLM inventory, 
AML project files of MARP files. Reclamation data comes form those same sources. Ownership data is form BLM GIS 
coverages, augmented by AML realty and MARP realty files. Did you have particular column you need definitive sources 
for? Or particular mines? 

Hope this answers your questions! 

Susan A. Lucas Kamat 
Geologist 
New Mexico Mining and Minerals Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
Phone: 505-476-3408 
•̂ ax: 505-476-3402 



2007-07-20_ 
Jata-NMED.d 

From: Mayerson, David, NMENV 
Sent: Wednesday, August 08, 2007 8:15 AM 
To: LucasKamat, Susan, EMNRD 
Subject: RE: Abandoned Uranium Mine Survey Draft SDW-07-25-07 {l).doc 

Hi Susan: Could you tell me what the following fields mean in your mines database? 

ACE_EPA_NA (Am I correct to presume this indicates whether the site was addressed under NAUM?) 
EAUM_NO 
PR0DUCTL1 
PR0DUCT!_2 
MARP_STATU 
OTHER_AGEN (Specifically, what does an entry here signify?) 
PROD_RANK (I presume this means "production rank;" however the ranking doesn't appear to correspond to 
PRODUCTLI and PRODUCTL2, so maybe I'm wrong here) 

Also, you had indicated that you might work on documenting where various information comes from in your database; 
was wondering if that was going forward. Thanks. 

David L. Mayerson 
New Mexico Environment Department 
Ground Water Quality Bureau 
Superfund Oversight Section 
1190 St. Francis Drive #N2312 
Santa Fe, NM 87502 
(505) 476-3777 (telephone) 
(505) 827-2965 (fax) 
david.maverson ©state.nm.us 

Normal hours: M-Th 0700-1730 
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DRAFT VERSION 

June 19, 2007 

NEW MEXICO ABANDONED AND INACTIVE URANIUM MINES 

Mining and Minerals Division 

New Mexico Energy, Minerals & Natural Resources Department 



Cautionary/Disclaimers 

1. Draft version. Data is still being collected, verified and added. 

2. Production numbers are from MINES database (McLemore 2007) and only reflect 
production before 1970. (Production pre-1970 was reported to AEC and is public 
information. Production after 1970 is confidential and/or unknown.) The production 
categories (a, b, c, d, e, f, no) correspond to ranges of production from McLemore 2007. 

3. Production rank Is estimated. 

4. Realty/ownership has not been verified in deeds, claims and records at county 
courthouses and/or BLM. 

5. Locations have not been field verified with GPS coordinates. 

6. Legal descriptions represent mined areas. They do not reflect total areas of disturbance. 
Disturbed or affected areas may lie outside of the mined area boundaries. Areas mined 
underground may not have any surface disturbances. 

7. Reclamation approval from one agency does not mean that all hazards have been 
abated. (Example - There may be remaining waste piles at sites that NM MMD-AML 
reclaimed that require further action under MMD-MARP or NMED.) 

8. The EP/VACE/Navajo inventory represents mines were included in the Navajo Nation 
inventory reports (Eastern & Northern). These sites were identified as mines that could 
potentially affecfimpact the Navajo Nation. That inventory included, in addition to Navajo 
tribal lands, private, state and federal lands in the checkerboard. 

9. Current regulating agency is the agency or agencies that currently have a mine property 
under their regulatory umbrella. Potential jurisdictional agency is an agency that might 
have jurisdiction over a mine property based on production dates or ownership. 

10. NMED could be a potential jurisdictional agency for all mines. 

11. Question marks in any column represent uncertainty or further research required. 



Definition of columns, for MINES spreadsheets: 

a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
i. 

m. 
n. 
0. 
P-
q-
r. 
s. 

t. 
u. 
V. 

w. 
x. 
y-
z. 
aa 
ab 

ac. 

ad. 

Mine ID 
County 
Mining District 
Mine_name 
Aliases 
Township 
Range 
Section 
Quarter Section 
UTM_easting 
UTM_northing 
UTM_zone 
Location_assurance 
Point_of_location_reference 
Surface_land_status 
Minerals_land_status 
Surface_ownership 
MineraLownership 
ACE_EPA_NAMLP_Sun/ey 

EAUM_No 
NAUM_No 
Commodities_produced 

NMBGMR Mine ID 
County primary shaft or disturbance mine is located in 
Uranium mining district based on NMBGMR mining districts 
Popular name of mine 
Alternate mine names 
Township(s) 
Range(s) 
Section(s) 
Quarter Section(s) 
UTM coordinate, easting 
UTM coordinate, northing 
UTM zone 
Location source, from McLemore 2007 
How point was acquired, from McLemore 2007 

Yes, if mine was included in Navajo Nation AUM Assessment 
(Note: assessment included non-Indian lands in the 
checkerboard) 
No, if mine was not included in Navajo Nation AUM Assessment 
Mine ID Navajo Nation Eastern Region AUM 
Mine ID Navajo Nation Northern Region AUM 
Commodities mined/produced 

Commodities_present_not_produced (on Mines no prod spreadsheet) 
Mining_methods 
Development 
Depth_of_workings 
Length_of_workings 
Year_of_initial_production 
Year_of_!ast_production 

Mining_history 

Production_category 

ae. Production_ore_ST 

af. Production_U308_lbs 

ag. Comments_on_production 

ah. Disturbed_area_acres 
ai. Disturbed acres source 

surface, underground and/or in situ leach 
Mine development 
Depth of workings 
Length of workings 
Year of first uranium production 
Year of final uranium production 
Note: Mining was not necessarily continuous between initial and 
last years. See Mining_history for specific details. 
Years of operation and operating company. In some cases, 
mines were inactive/idle/on standby and not producing uranium 
NMBGMR production categories 
e > 20 million Ibs U308 
d 2 -20 million Ibs U308 
c 200,000 - 2 million Ibs U308 
b 20,000 - 200,000 lbs U308 
a < 20,000 Ibs U308 
f included with another mine 
u production unknown 
no no production 
ore production in short tons (pre-1970, unless noted in 
Comments_on_productlon) 
yellowcake production in pounds (pre-1970, unless noted in 
Comm ents_on_prod uction) 
Comments about production, i.e. estimated, included in other 
mine, etc. 
Extent of disturbance in acres. 
Data source for acreage. Methods for determining acreage may 
not be the same across agencies. 



aj. USGS Quad 
ak. Land_use 
al. Radiation_hazards 
am.Potential_hazardous_materials 

an. Hydrology 
ao. Receiving_stream 
ap. Reclamation_details 

aq. Rec_prim_co 
ar. Current_reg_agency 

as. PotentiaLreg_agency 
at. MARP status 

MARP_Permit_No 
NMED_DP 

aw. US_EPA_CERCLIS_No 
ax. AML_Anderson_Report 

BLM_claim_no 
BLM_lnventory 
USFS_No 

bb. MRDS_number 
be. NRC_No 
bd. MSHA No 
be. Comments 
bf. References 
bg. Prod rank 

au. 
av. 

ay, 
az. 
ba 

post-mining land use 
any known radiological measurements at the site 
any known physical hazards like shafts, headframes, vents, 
foundations, debris/trash 
if mine was wet or dry, pumping rate provided if known 

reclamation details, including dates, actions/abatement 
completed 
company that performed reclamation activities 
regulating agency that oversaw reclamation, is actively 
overseeing reclamation, or has permitted the mine/facility 
agency that could potentially regulate site 
MMD Mining Act Reclamation Program determination 
Permitted, Released or exempt 
Not exempt - mine that may fall under the program 
No release - mine that has not met Prior Reclamation 
RE = regular existing, PR = prior reclamation 
NMED discharge permit 
EPA CERCLIS No. (from NMED list & EPA website) 
MMD-AML record number of Anderson Report 
BLM mineral claim numbers 
date of BLM field visit/report in BLM AUM inventory 
USPS mineral ID number 
USGS MRDS number 
NRC license & docket numbers 
MSHA registration number 
record of mines from McLemore 2007 database combined 
published references form McLemore 2007 
MMD estimated production rank, based on sorting by production 
within production category. Mines whose production was 
credited to other mines were moved up in rankings (for example. 
Anaconda's Jackpile mines, the Dog-Flea mines). 



Methods: 

1. MMD started with the most recent (McLemore 2007) version of the BGMR publication 
Database of the uranium mines, prospects, occurrences, and mills in New Mexico, called 
"MINES" database. The MINES database was created for resource analysis on a section 
and quarter section basis. MMD analyzed the database records and combined records to 
create one mine per shaft/pit complex. 

2. Mining history (years and company) from McLemore, Chenoweth and Anderson sources 
was added. 

3. Disturbance area, reclamation, radiological information and hazard information from the 
MMD-AML Anderson report was added. 

.4. Disturbance area, reclamation, mining history, mining production dates and ownership/realty 
information from AML project files was added. 

5. Disturbance area, reclamation, mining history, mining production dates and 
ownership/realty information from MARP prior reclamation and permit files was added. 

6. Reclamation, ownership and mining history from the MRRS program files was added. 

7. Reclamation status, Navajo land status and disturbance area was added from the EP/VACE 
abandoned uranium mine assessments for the Northern and Eastern Navajo Nation. 

8. Disturbance area, reclamation, radiological information, mining history and hazard 
information from the BLM uranium inventory was added. 

9. Operator information form the MSHA Data Retrieval System was added. 

10. Mining history information from the SMI abandoned uranium mine card file was added. 

11. Ownership data from BLM surface and mineral management GIS coverages was added. 

12. Mines were sorted by production (largest to smallest) with the assumption that the largest 
producers of uranium have the potential for the largest disturbance. 

13. Data from NMED was added. CERCLIS numbers from NMED Ground Water Quality Bureau 
- Superfund Oversight "Uranium Mine & Mill CERCLIS Summaries" and EPA website. 
NMED discharge permit numbers added. 



Sources: 

McLemore, V. T, 2007 (unpublished), Database of the uranium mines, prospects, occurrences, 
and mills in New Mexico: New Mexico Bureau of Geology and Mineral Resources. 

TerraSpectra Geometries, 2006, Abandoned Uranium mines (AUM) and the Navajo Nation: 
Eastern AUM Region Screening Assessment Report. 

TerraSpectra Geometries, 2006, Abandoned Uranium mines (AUM) and the Navajo Nation: 
Northern AUM Region Screening Assessment Report. 

McLemore, V. T., Donahue, K., Krueger, C. B., Rowe, A., Ulbrieht, L, Jackson, M. J., Breese, 
M. R., Jones, G., and Wilks, M., 2002, Database of the uranium mines, prospects, occurrences, 
and mills in New Mexico: New Mexico Bureau of Geology and Mineral Resources, Open file 
Report 461. 

V. T. McLemore and W. L. Chenoweth, 1992, Uranium mines and deposits in the Grants district, 
Cibola and McKinley Counties, New Mexico, New Mexico Bureau of Geology and Mineral 
Resources, Open-File Report 353. 

McLemore, V. T., and Chenoweth, W. C , 1989, Uranium resources in New Mexico: New 
Mexico Bureau of Mines and Mineral Resources, Resource Map 18. 

Schuster, Frederick P., 1985, Pilot project field report: Hazardous waste inventory abandoned 
uranium mines, McKinley County, New Mexico, Bureau of Land Management, New Mexico 
Office. 

McLemore, V. T. 1983, Uranium and thorium occurrences in New Mexico: distribution, geology, 
production, and resources, New Mexico Bureau of Mines and Mineral Resources, Open-File 
Report 183. 

Anderson, O.J., 1981, Abandoned or inactive uranium mines in New Mexico, New Mexico 
Bureau of Mines and Mineral Resources, Open-File Report 148. 

Inactive Uranium Mines Card File, New Mexico State Mine Inspector. 

Registrations, Annual Reports and Suspension Notices, Mine Registration, Reporting and 
Safeguarding Program (MRRS), New Mexico Mining and Minerals Division. 

Hyde/Wingate Project, Wingate Hogback Project, Grants Uranium Project Phases I to 111, San 
Mateo Mine Project files, Abandoned Mine Land Program (AML), New Mexico Mining and 
Minerals Division. 

Prior Reclamation and Permit files, Mining Act Reclamation Program (MARP), New Mexico 
Mining and Minerals Division. 

Data Retrieval System, Mine Safety and Health Administration, 
http://www.msha.gov/drs/drshome.htm. 

Bureau of Land Management Surface and Mineral Administration GIS Coverages 

http://www.msha.gov/drs/drshome.htm


Envirofacts - CERCLIS Querry Form, Envionmental Protection Agency, 
http://vwAA .̂epa.qov/enviro/htmI/cerclis/cercIis auerv.html 

New Mexico Environment Department, Ground Water Quality Bureau, Superfund Oversight 
Section, Uranium Mine and Mill CERCLIS Summaries 

http://vwAA%5e.epa.qov/enviro/htmI/cerclis/cercIis
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NRC FORM 374A U.S. NUCLEAR REGULATORY COMMISSION 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

Page 5 of 10 Pages 

License Number 
SUA-1471 

Docket or Reference Number 
40-8903 

Amendment No. 40 

B. The following ground water protection standards are established for each designated aquifer/zone 
as described in Ground-Water Hydrology for Support of Background Concentration at the Grants 
Reclamation Site (Hydro-Engineering, December 2001) and Background Water Quality Evaluation 
ofthe Chinle Aquifers (Homestake Mining Company and Hydro-Engineering, October 2003): 

.ii» 

Constituents 

.^iRlftnium (mg/l ^ 

1 Iraniiim (mg/l ) 

Molybdenum (mg/L) ' 

Sulfate(mg/L) .^^.. 

. Chloride.(mg/L).,t,' 

TDS (mall) ^ ^ 

Nitrate (mg/l) * - -

Vanadium (mg/ll)f| 

Thorium-230 (pCi/L) 

Ra-226 -1- Ra-228 

Alluvial 
Aquifer 

n#>''̂  
%¥ 
* 0.1 

:i5i30::5lh^ 

250 ^ i l 
2734 l l € 
i ? - . i a ; 

0.02^ . '"% 

0.3 .• » i , j 

5 - ^ : : u ^ 

Chinle 
Mixing f -
| o M n 
n,i4 
0.18 

0.1 

i7t^n 

:̂250 .....,-;̂  

hiAo'P' 
m:^-^^ 
Wfiwr 
'mim 
^msi: 

Upper Chinle 
iNon=Mixlng 

n nfi '" ^••-^^ 

0.09 '^ 

0.1 

qi4 • . ^ < ' y ' 

- 4 1 ? / .i&#»r 

20ll w i M 

1 " ^ jS?'.ite -S»" 

i 1 s;, 100 / -

Middle Chinle 
Non-Mixing Zone 

nn7 

0.07 

0.1 

8^17 

250 -

1560 -"-
* 

, • * 

* 

* 

Lower Chinle 
Non-Mixing 
Zone 

0..'̂ 2 

0.03 

0.1 

2000 

634 

4140 
* 

* 

* 

* 

* - ground-water protection standards nc^^e^isaryjiforlt^lconstituehts in the indicated zones 

The constituents listed abo'^e for the alluvial aquifer must ladjjexceed the specified concentration 
limit at compliance monitoring wells (former point of compliance wells) D l , X, and S4. At present, 
no compliance monitoring wells'have, been designat&l'-for the Chinle Mixing Zone or the Upper, 
Middle or Lower Chinle Non-Mixing Zones for the'purpose of implementing the ground water 
protection standards listed above for these zones. The licensee shall propose compliance 
monitoring wells forthe Chinle Mixing Zone and the Upper, Middle and Lower Chinle Non-Mixing 
Zones in a revised Corrective Action Plan to be submitted to the NRC no later than December 31, 
2006. NRC will evaluate the proposed compliance monitoring wells and, if acceptable, will 
incorporate them into the license as compliance locations for the ground water protection standards 
listed above. NRC will notify the licensee and request new proposed compliance monitoring well 
locations from the licensee, if any of the well locations are determined to be unacceptable. 

Implement the corrective action program described in the September 15, 1989 submittal, as 
modified by the reverse osmosis system described in the January 15, 1998 submittal with the 
objective of returning the concentrations of molybdenum, selenium, thorium-230, uranium, and 
vanadium to the site standards as listed in LC 35B. In addition, the reverse osmosis system will 
include the addition of Sample Point 2 downstream of the Mixing Tank. Composite samples from 
Sample Point 2 will be taken monthly and analyzed for U and Mo. 



i i l r 

NRC FORM 374 U.S. NUCLEAR REGULATORY COMMISSION 

MATERIALS LICENSE 
jant to the Atomic Energy Act of 1954, asamended, the Energy Reorganization Act of 1974 (Public Law 93-438), and the applicable parts 
tie 10, Code of Federal Regulations, Chapter I, Parts 19, 20, 30, 31, 32, 33, 34, 35, 36, 39, 40, 51, 70, and 71, and in reliance on 

!

statements and representations heretofore made by the licensee, a license Is hereby issued authorizing the licensee to receive, acquire, 
possess, and transfer byproduct, source, and special nuclear material designated below; to use such material for the purpose{s) and at the 
place(s) designated below; to deliver or transfer such material to persons authorized to receive it In accordance with the regulations of the 
applicable Part(s). This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as 
amended, and is subject to all applicable rules, regulations, and orders ofthe Nuclear Regulatory Commission now or hereafter in effect and 
to any conditions specified below. 

Licensee 

1. Homestake Mining Company • 

2- P-0. Box 98 ^ i s U B 
Grants, New Mexico 87020 i . » i ^ " * ' ^ 

3. License Number 

4. Expiration Date 

5. Docket No. 

Reference No, 

SUA-1471 Amendment No. 40 

Until terminated 

40-8903 

6. Byproduct Source, and/or •!|;; 7 Chemical and/or Physical 8. Maximum amount that Licensee 
Special Nuclear Material • Form ,.:.Ma[y|Pgssess at Any One Time 

, " ..,-<;:lJ.ss»''' UndeiCThis License 

Uranium ' Any *^|f'>'3 / f i i l l Unlimited 

Authorized Place of Use: The licensee's uraniiJmMllJgeafi lp Cibola County, New Mexico. 

[Applicable Amendments: 12,29] 
Bal ra 'ii:iW> 

10. This license authorizei^ioi^ly the;;^gi^ssi0iT;dfTesili|dro^ byproduct material in the form of 
uranium waste tailings apS othert^^foclud waste genWrateclSy the licensee's past milling operations in 
acconjance with Tables Ifand 3 ahd the procedures submitted by letter^ated September 2, 1993, as 
modified by letter dated Maifch 7, 1996. ' - ; - / " ^ 

• ' • # , / • • " . | , s 

Anywhere the word "will" is usedf it shj,ll denote a requirernent. V"" 

[Applicable Amendments: 2, 6, 12, 16, 24] 

11. DELETED by Amendment No. 21. 

12. Periodic embankment inspections of the large and small tailings embankment shall be conducted by 
knowledgeable individuals who are familiar with the site and the embankment design. An annual 
embankment status report shall be included in the Annual Report (see LC 42). 

[Applicable Amendments: 2, 12, 14, 24, 34] 

13. DELETED by Amendment No. 27. 

Release of equipment or packages from the restricted area shall be in accordance with the attachment to 
SUA-1471 entitled, "Guidelines for Decontamination of Facilities and Equipment Prior to Release for 
Unrestricted Use or Termination of Licenses for Byproduct or Source Materials," dated September 1984. 

[Applicable Amendments: 21, 31] 

Enclosure 
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The Chinle Formation, which Is a massive shale (approximately 800 feet thick) at the 

tailings site, exists below the alluvium. The Chinle shale is a very good aquitard and 

greatly restricts movement vertically from the alluvial aquifer, A few sandstones exist 

within the Chinle shale, which form bedrock aquifers in this area.. The cross section 

shows the Upper Chinle sandstone in blue and shows where the Upper Chinle sandstone 

subcrops against the alluvial aquifer forming a direct connection between these two 

ground-water systems. The second major sandstone in the Chinle Formation has been 

named the Middle Chinle sandstone. This sandstone is shown in magenta in the cross 

section and also subcrops against the alluvium further south. In this cross section a third 

penneable zone within the Chinle shale has been defined and Is called the Lower Chinle 

aquifer. This zone consists mainly of fractured shale and is therefore highly variable 

depending on secondary permeability developed in the shale. The Lower Chinle aquifer is 

not used very much in this area due to its depth and naturally poor water quality. A few 

wells are completed in the Lower Chinle aquifer due to the lack of existence of the 

alluvial. Upper or Middle Chinle aquifers in some areas. The San Andres aquifer exists 

below the Chinle Fomiation as is the regional aquifer in this area. The San Andres is not 

discussed in this report because it has not been impacted by Homestake tailings seepage. 

2.1 ALLUVIAL AQUIFER 

This subsection presents the geologic setting and well completions for the alluvial aquifer. 

The basic well data for the background alluvial wells at the Grants site are presented in 

Tables 2-1 and Tables 2-2. The annual reports present the basic well data for all other 

wells at the site. Annual reports are not presented in this submittal because they were 

previously submitted to the NRC and are not required for this analysis. Figures 2-2A and 

2-2B show the location of the alluvial wells that have been used to define the ground­

water conditions in the alluvial aquifer at the Grants site. Figure 2-2B shows the locations 

of the nine alluvial background wells, which are listed in Table 2-1 north of the Large 

Tailings. Figure 5-1 also presents the locations of the nine background wells and 

locations 

2-2 



2.0 GEOLOGIC SETTING AND AQUIFER CONNECTIONS 

Tailings at the Grants site are located on top of the alluvium and therefore the alluvial 

aquifer is the most important ground-water system relative to the Grants site. The 

surface geology and structure contours are presented on United States Geological Survey 

(USGS) quadrangle topographic maps. Geologic maps and other geologic Information 

were compiled and presented by New Mexico Bureau of Mines and Mineral Resources 

(NMBM) and USGS reports on the area. These reports have been used in defining the 

geologic setting at this site but are not necessary for the background review. 

The uranium ore bearing rocks that have been mined in this area outcrop in the San 

Mateo drainage system and contain significant natural concentrations of uranium and 

selenium. Therefore, the alluvial material would be expected to contain above normal 

concentrations of uranium and selenium that are typically present in uranium deposits. 

The Chinle Formation forms the base of the alluvial aquifer at the Grants site. The Chinle 

Fomnation also contains some natural uranium and selenium concentrations. Therefore, 

the geologic setting has significantly affected the background water quality at this site. 

The hydrologic conditions in this area have been defined by New Mexico State Engineer 

(NMSE), USGS and NMBM reports on the area. Ground-water conditions for the Grants 

site have been defined in previous documents submitted to the NRC and typically 

referenced in the annual reports on the site. These hydrologic reports have been used in 

developing the hydrologic conditions presented in this report at the Grants site and are 

not necessary fbr the background review and therefore not included in this submittal. The 

Grants project site exists on the San Mateo alluvial system. The San Mateo alluvial 

system follows the San Mateo alluvium and drainage system and extends from northeast 

ofthe site to the south and west. Bedrock material exists on the surface to the northeast 

and southeast sides of the alluvial material. Figure 2-1 shows a typical cross section at 

the Grants site with saturated alluvium shown In red. 

\ ^ 

2-1 
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ABSTRACT 

New Mexico ranks 2°'' in uranium reserves in the 
U. S., which amounts to 15 million tons ore at 
0.277% U3O8 (84 million lbs UjOg) at $30/lb 
(EIA, 2006). The most important deposit in the 
state is sandstone within the Morrison Formation 
(Jurassic) in the Grants district. More than 340 
million pounds of UsOg have been produced 
firom these deposits from 1948-2002, accounting 
for 97% of the total production in New Mexico 
and more than 30% of the total production in the 
United States. Sandstone uranium deposits are 
defmed as epigenetic concentrations of uranium 
in fluvial, lacustrine, and deltaic sandstones. 
Three types of sandstone uranium deposits are 
recognized: tabular (primary, trend, blanket, 
black-band), roll-front (redistributed, post-fault, 
secondary), and fault-related (redistributed, 
stack, post-fault). Several companies are 
planning to mine these deposits by in-situ 
leaching. 

INTRODUCTION 

During a period of nearly three decades 
(1951-1980), the Grants uranium district in 
northwestern New Mexico (Fig. 1) yielded more 
uranium than any other district in the United 
States (Table 1). Although there are no 
producing operations in the Grants district today, 
numerous companies have acquired uranium 
properties and plan to explore and develop 
deposits in the district in the near future. The 
Grants uraniuni district is one large area in the 
San Juan Basin, extending from east of Laguna 
to west of Gallup and consists of eight 
subdistricts (Fig. 1; McLemore and Chenoweth, 
1989). The Grants district is probably 4"̂  in total 
world production behind East Germany, 
Athabasca Basin in Canada, and South Africa 
(Tom Pool, General Atomics, Denver, Colorado, 

written communication, December 3, 2002). 
Most of the uranium production in New Mexico 
has come from the Morrison Formation in the 
Grants uranium district in McKinley and Cibola 
(formerly Valencia) Counties, mainlv from the 
Westwater ^Canyon Member in the San Juan 
Basin (Table 2; McLemore, 1983). 
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Figure 1. Grants uranium district, San Juan 
Basin, New Mexico. Polygons outline 
approximate areas of known uranium deposits. 

The purpose of this report is to briefly 
describe the general types of uranium deposits 
(Table 2, 3) and their production, geology, 
resources, and future potential in New Mexico. 
Much of this report is summarized from 
McLemore (1983), McLemore and Chenoweth 
(1989, 2003), McLemore et al. (2002), and other 
reports as cited. This report also presents an 
update of the uranium industry in New Mexico 
since 2003. Information on specific mines and 
deposits in New Mexico can be found ui cited 
references, McLemore (1983), and McLemore et 
al. (2002). 



Table 1. Uranium production by type of deposit from the San Juan Basin, New Mexico 1947-2002 
(McLemore and Chenoweth, 1989, 2003; production from 1988-2002 estimated by the senior author). Type 
of deposit refers to Table 3. Total U.S. production from McLemore and Chenoweth (1989) and Energy 
Information Administration (2006).' approximate figures rounded to the nearest 1000 pounds. There hasn't 
been any uranium production from New Mexico since 2002. 
Type of deposit 

Primary, redistributed, remnant 
sandstone uranium deposits 
(Morrison Formation, Grants 
district) 

Mine-water recovery 

Tabular sandstone uranium 
deposits (Morrison Formation, 
Shiprock district) 

Other Morrison sandstone 
uranium deposits 

Other sandstone uranium 
deposits 

Limestone uranium deposits 
(Todilto Formation) 

Other sedimentary rocks with 
uranium deposits 

Vein-type uranium deposits 

Igneous and metamorphic rocks 
with uranium deposits 

Total in New Mexico 
Total in United States 

Production (pounds 
UsOg) 
330,453,000' 

9,635.869 

493,510 

991 

503.279 

6,671,798 

34.889 

226,162 

69 

348.019.000' 
927.917.000' 

Period of production 
(years) 
1951-1988 

1963-2002 

1948-1982 

1955-1959 

1952-1970 

1950-1985 

1952-1970 

1953-1966. 

1954-1956 

1948-2002 
1947-2002 

Production per total in New 
Mexico (%) 
95.4 

2.4 

0.1 

— 

0.1 

1.9 

— 

— 

— 

100 
37.5 of total U.S. 

• 

MINING AND MILLING fflSTORY 
AND PRODUCTION 

Interest in uranium as a commodity began 
in the early 1900s, and several deposits in New 
Mexico were discovered and mined for radium. 
Radium was produced from the White Signal 
district in Grant County (Gillerman, 1964) and 
the Scholle disfrict in Torrance, Socorro, and 
Valencia Counties (McLemore, 1983). Exact 
production figures are unknown, but probably 
very small. 

John Wade of Sweetwater, Arizona fu-st 
discovered uranium and vanadium minerals in 
the Carrizo Mountains in the northwestern San 
Juan Basin about 1918 (Fig. 1; Chenoweth, 
1993, 1997). At that time, the Navajo 
Reservation was closed to prospecting and 
mining, but on June 30, 1919, a Congressional 

Act opened the reservation to prospecting and 
locating mining claims in the same manner as 
prescribed by the Federal mining law. The 
locator of the claim could then lease the claim 
under contract with the Office of Indian Affairs. 
By 1920, Wade, operating as the Carriso 
Uranium Co., had located 40 claims in the 
eastern Carrizo Mountains, near Milepost 16. 
The area remained inactive from 1927 to 1942, at 
which time the Vanadium Corp. of America 
(VCA) was the highest bidder on a 104 sq mi 
exploration lease for vanadium in the east 
Carrizo Mountains. The lease was known as the 
East Reservation Lease (no. I-149-IND-5705) 
and was subsequently reduced to 12 plots or 
claims. When production began, ore from the 
East Reservation Lease was shipped to 
Monticello, Utah, where VCA operated the mill 
for the Metals .Reserye_ Co. Uranium m the 
vanadium ore was secretly recovered via a 



uranium circuit at the Monticello mill for the The U. S. Atomic Energy Commission 
Manhattan Project in 1943-1945. The total (AEC) was created in 1947, and soon after, the 
amount of recovered uranium is estimated as VCA began exploring their East Reservation 
44,000 lbs UsOg, mostly from King Tutt Mesa Lease for uranium. This led to the fu-st uranium 
(Chenoweth, 1985b). ore shipments in March 1948. Mining ceased in 

the east Carrizo Mountains in 1967. 

Table 2. Classification of uranium deposits in New Mexico (modified from McLemore and Chenoweth, 
1989; McLemore, 2001). Deposit types in bold are found in the Grants uranium district. 

I. Peneconcordant uranium deposits in sedimentary host rocks 
A. Morrison Formation (Jurassic) sandstone uranium deposits 

• Primary, tabular sandstone uranium-humate deposits in the Morrison 
Formation 

• Redistributed sandstone uranium deposits in the Morrison Formation 
• Remnant sandstone uranium deposits in the Morrison Formation 
• Tabular sandstone uranium-vanadium deposits in the Salt Wash and Recapture 

Members of the Morrison Formation 
B. Other sandstone uranium deposits 

• Redistributed uranium deposits in the Dakota Sandstone (Cretaceous) 
• Roll-front sandstone uranium deposits in Cretaceous and Tertiary 

sandstones 
• Sedimentary uranium deposits 
• Sedimentary-copper deposits 
• Beach placer, thorium-rich sandstone uranium deposits ' 

C. Limestone uranium deposits 
• Limestone uranium deposits in the Todilto Formation (Jurassic) 
• Other limestone deposits 

D. Other sedimentary rocks with uranium deposits 
• Carbonaceous shale and lignite uranium deposits 
• Surficial uranium deposits 

II. Fracture-controlled uranium deposits 
E. Vein-type uranium deposits 

• Copper-silver (uranium) veins (formerly Jeter-type, low-temperature vein-type 
uranium deposits and La Bajada, low-temperature uranium-base metal vein-type 
uranium deposits) 

• CoUapse-breccia pipes (including clastic plugs) 
• Volcanic epithermal veins 
• Laramide veins 

III. Disseminated uranium deposits in igneous and metamorphic rocks 
F. Igneous and metamorphic rocks with disseminated uranium deposits 

• Pegmatites 
• Alkalme rocks 
• Granitic rocks 
• Carbonatites 
• Miscellaneous 



Table 3. Uranium production and types of deposits by district or subdisfrict in the San Juan Basin, New 
Mexico (McLemore and Chenoweth, 1989, production from 1988-2002 estimated by the senior author). 
Districts have reported occurrences of uranium or thorium (>0.005% UaOg or > 100 ppm Th). Some district 
names have been changed from McLemore and Chenoweth (1989) to conform to McLemore (2001). 
District number refers to number on map and Table 3 in McLemore and Chenoweth (1989). See McLemore 
(1983), McLemore and Chenoweth (1989, table 3), and McLemore et al. (2002) for more details and 
locations of additional minor uranium occurrences. Types of deposits defined in Table 2. 

DISTRICT PRODUCTION 
(IbsUaOg) 

GRADE PERIOD OF TYPES OF 
(U30g%) PRODUCTION DEPOSITS 

Grants district 
1. Laguna 
2. Marquez 
3. Bernabe Montano 
4. Ambrosia Lake 
5. Smith Lake 
6. Church Rock-Crownpoint 
7. Nose Rock 
8. Chaco Canyon 
Shiprock district 
9. Carrizo Mountains 
10. Chuska 
ll.TocitoDome 
12. Toadlena 
Other areas and districts 
13. Zuni Mountains 
14. Boyd prospect 
15. Farmington 
18. Chama Canyon 
19. Gallma 
20. Eastern San Juan Basin 
21. Mesa Portales 
22. Dennison Burui 
23. La Ventana 
24. Collins-Warm Springs 
25. Ojito Spring 
26. Coyote 
27. Nacimiento 
28. Jemez Springs 

> 100,600,000 
28,000 
None 
>211,200,000 
>13,000,000 
> 16,400,000 
None 
None 

159,850 
333,685 
None 
None 

None 
74 
3 
None 
19 
None 
None 
None 
290 
989 
None 
182 
None 
None 

0.1-1.3 
0.1-0.2 

0.1-0.5 
0.2 
0.1-0.2 

0.23 
0.12 

0.05 
0.02 

0.04 

0.63 
0.12 

0.06 

1951-1983 
1979-1980 

1950-2002 
1951-1985 
1952-1986 

1948-1967 
1952-1982 

1955 
1954 

1954-1956 

1954-1957 
1957-1959 

1954-1957 

A,C,E 
A 
A 
A,B,C,E 
A,C 
A,B 
A 
A 

A 
A,C,B 
A 
B 

B,E ,F 
B 
B 
B 
B 
B 
B 
A 
D 
A 
A 
B,C 
B 
B 

From 1948 through 1956, the AEC 
purchased all of the uranium concenfrate 
produced in New Mexico. During the last few 
years ofthe AEC program (1967-1970), the AEC 
allowed mill operators to sell uranium to electric 
utilities. In New Mexico this amounted to over 
17 million pounds of UsOg (USAEC unpublished 
records). The price schedules, bonuses, and other 
incentives offered by the AEC created a 
prospecting boom that spread across fhe Four 
Comers area to all parts of New Mexico. 
Discoveries were made in the Chuska Mountains 
near Sanostee and m the Todilto Limestone near 
Grants. The aimouncement of Paddy Martinez's 
discovery of uranium in the Todilto Limestone at 
Haystack Butte in 1950 brought uranium 

prospectors to the Grants area. It was Levyis 
Lothman's discovery in March 1955 at Ambrosia 
Lake that created the uranium boom in that area. 
These discoveries led to a significant exploration 
effort in the San Juan Basin between Laguna and 
Gallup and ultimately led to the development of 
the Grants uranium disfrict. Production from, the 
Todilto Limestone deposits began in 1950. with 
a shipment of ore to the AEC ore-buvmg station 
at Monticello, Utah. Mills were soon built and 
operatea m the ann Juan Basin of New Mexico. 

ine Anaconda Bluewater mill was built at 
Rliiftwater, west of Grants in 1953L-tQ. process, 
ores from the Jackpile mine and closed in 1982. 
ARCO Coal Company (formerly Anaconda) 
completed encapsulation of the tailings in 1995 



and the U. S. Department of Energy (DOE) 
monitors the site as part of the Legacy 
Management program (formerly the Long-Term 
Surveillance and Maintenance, LTSM program). 

The Homestake mill. 5.5 mi north of Milan, 
actually consisted of two mills. The southern 
mill, huilt in 1957. was known—as thfi-
Homestake-New Mexico Partner.s mill and wa.s 
closed in 1962 (Chenoweth. 1989b; McLemore 
and Chenoweth, 2003). The Homestake-Sapin 
Partners, a partnership between Homestake and 
Sabre Pmon Corp.. in 1957 built a second, larger 
mill north of the fu:st facility. In 1962. United 
Nuclear Corp. merged with Sabre Pinon Corp., 
but maintained the United Nuclear Corp. name. 
United Nuclear Corp. became the limited partner 
with Homestake formmg the United Nuclear-
Homestake partnership and r.nnrimip/l opprating 
the mill. In March 1981. the TTnitp/1 Nnr.lp.ar-
Homestake Partnership was dissolved and 
Homestake became the sole ovmer. The 
Homestake mill ceased production in 1981. but 
reopened in 1988 to prnr.p..ss nrp frnm thp ."spr.tion 
23 mine and Chevron's Mount Taylor mine. The 
mill closed soon after and was decommissioned 
and demolished in 1990. Tn 2001. Homestake 
Corp. merged with Barrick Gold Corp. 
Homestake completed reclamation of the 
Homestake mill at Milan in 2004. 

Kerr-McGee Oil Industries, Inc. built the 
Shiprock (Navajo) mill at Shiprock in 1954. It 
processed ore from their mines in the 
Lukachukai Mountains in Arizona and non-
Vanadium Corporation of America (VCA) 
controlled mines on the Navajo Indian 
Reservation. It also processed ores from the 
Gallup and Poison Canyon areas in the Grants 
district. The mill was acquired by VCA in 1963 
and closed in May 1968, one year after VCA 
merged into Foote Mineral Company. The DOE 
began cleanup of the site in 1968 as part of the 
Uranium Mill Tailmgs Radiation Conttol Act 
(UMTRCA) of 1978. Cleanup was achieved in 
1996 and the site turned over to the Legacy 
Management program of the DOE for 
monitoring. 

Kermac Nuclear Fuels Corp.. a partnership 
of Kerr-McGee Oil Industties, Inc., Anderson 
Development Corp.. and Pacific Uranium Mines 
Co.. huilt the Kerr-McGee mill at Ambrosia 
Lake in 1957-58. hi 1983. Quivira Mining Co.. a 
subsidiary of Kerr-McGee Corp. (later Rio 
Algom Mining LLC, currently BHP-Billiton) 
became the operator. The mill began operating in 
1958 and from 1985-2002. the mill produced 
only from mine waters from the Ambrosia Lake 

underground mines. Quivira Mining Co. is no 
longer producing uranium and the Ambrosia 
Lake mill and mines will be reclaimed in 2007. 

Phillips Pefroleum Co. also built a mill at 
Ambrosia Lake in 1957-58. Orp wa.'; frnm thp 
Aim Lee, Sandstone, and Cliffside mines. 
Production began in 1958. United Nuclear Corp. 
acquired the property in 1963. when the mill 
closed. The DOE remediated the site between 
1987 and 1995 as part of the UMTRCA of 1978. . 
DOE monitors the site as part of the legacy 
Management program. 

Additional mills were built in the Laguna 
and Church Rock areas and are currently being 
reclaimed (McLemore and Chenoweth, 2003, 
table 5). 

Annual uranium production in New Mexico 
increased steadily from 1948 to 1956, from 1957 
to 1960, from 1965 to 1968, and from 1973 to 
1979. Peak production was attamed in 1978, 
with a record yearly production of 9,371 tons of 
UsOg that was shipped to mills and buying 
stations (McLemore, 1983; McLemore and 
Chenoweth, 1989, 2003). 

All of the conventional underground and 
open-pit mines in New Mexico closed by 1989 
for several reasons: 

• The Three Mile Island incident resulted in 
finalizing a growing public perception in 
the U.S. that nuclear power was dangerous 
and costly, and, subsequently nuclear 
power plants became unpopular. 

• There was an overproduction of uranium in 
the 1970s-early 1980s that led to large 
stockpiles of uranium. In addition, the 
dismantling of nuclear weapons by the U.S. 
and Russia also increased these stockpiles, 
reducmg die need for mining uranium. 

• At the same time. New Mexico uranium 
deposits in production were decreasing in 
grade by nearly half 

• The cost of mine and mill reclamation was 
increasing in cost and was not accounted 
for in original mine plans. 

• Higher grade, more atfractive uranium 
deposits were found elsewhere in the world. 

• Large coal deposits were found throughout 
the U.S. that could meet the nation's energy 
needs. 

Uranium was produced from 1966-2002 by 
mine-water recovery from underground mmes by 
Quivira Mining Co., formerly Kerr McGee Corp. 
The decline in the price of uranium during 1989-
2005 resulted in no uranium production (except 



mine water recovery), exploration, or 
development in the disttict. Many companies 
reclaimed and/or sold theh properties. However, 
today with the recent increase in price and 
demand for uranium, numerous companies are 
acquiring new and old properties and exploring 
for uranium m the Grants disttict. The Grants 
disttict is once again an atfractive area for 
uranium exploration, because: 

• Major companies abandoned properties in 
the disttict after the last cycle leaving 
advanced uranium projects. 

• Cunent property acquisition costs are 
inexpensive and include millions of dollars 
worth of exploration and development 
expenditures. 

• Data and technical expertise on these 
properties are available. 

• Recent advances in in-situ leaching 
technology allow for the Grants disfrict 
sandstone uranium deposits to be 
economically atfractive. 

TYPES OF URANIUM DEPOSITS 
IN NEW MEXICO 

The types of uranium deposits in New 
Mexico are summarized in Table 2, many of 
which are found in the Grants disttict. The most 
important type of deposit in terms of production 
(Table 3) and resources (Table 4, 5) is sandstone 
uranium deposits in the Morrison Formation 
(Jurassic). 

Sandstone uranium deposits in the Morrison 
Formation (Jurassic) 

Sandstone uranium deposits account for the 
niajority of the uranium production from New 
Mexico (McLemore and Chenoweth, 1989; 
2003). The most significant deposits are those in 
the Morrison Formation, specifically the 
Westwater Canyon Member, where more than 
340,565,370 pounds of UiQg were produced 
from the Morrison from 1948 to 2002 (Table 2). 
In conttast, production from other sandstone 
uranium deposits in New Mexico amounts to 
503.279 pounds of UjOg (Table 2, 1952-1970; 
McLemore and Chenoweth, 1989). There are 
three types of deposits in the Westwater Canyon 
Member of the Morrison Formation: primary 
(ttend or tabular), redisttibuted (stack), and 
remnant-primary sandstone uranium deposits 
(Fig. 2, 3). 

Primary sandstone-hosted uranium 
deposits, also known as prefault, ttend, blaidket, 

and black-band ores, are found as blanket-like, 
roughly parallel ore bodies along ttends, mostly 
in sandstones of the Westwater Canyon Member. 
These deposits are characteristically less than 8 ft 
thick, average more than 0.20% U3O8, and have 
sharp ore-to-waste boundaries (Fig. 2). The 
largest deposits in the Grants uranium disttict 
contain more than 30 million lbs of UaOg. 

Redisttibuted sandstone-hosted uranium 
deposits, also known as post-fault, stack, 
secondary, and roll-type ores, are younger than 
the primary sandstone-hosted uranium deposits. 
They are discordant, asymmettical, irregularly 
shaped, characteristically more than 8 ft thick, 
have diffuse ore-to-waste contacts, and cut 
across sedimentary structures. The average 
deposit contams approximately 18.8 million lbs 
UsQg with an average grade of 0.16%. Some 
redisttibuted uranium deposits are vertically 
stacked along faults (Fig. 2, 3). 

redist/fiiuteduianiumOTB". -:. n ^ •' reduced sf indsbw\T'; i | 

- [ ^ ' - oictdized sand^onc i ; - \ ; - ^ ;-fBrnnanlprtmary ore. . 

••::primaryuranJimiore, ^ | . shate ^r:;/, ,-

Figure 2. Sketch of the different types of 
uranium deposits in the Morrison Formation. See 
text for description. 
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Figure 3. Sketch of the formation of 
redisttibuted sandstone uranium deposits. See 
text for description. 



Table 4. Estimated uranium resources for New Mexico. All of these resources are in sandstone uranium 
deposits in the Morrison Formation (Jurassic). Mine id refers to Mine identification number in McLemore 
et al. (2002). Most deposits are delineated on maps by McLemore and Chenoweth (1991) and described in 
more detail by McLemore et al. (2002). 
Mine id 

NMCI0019 

NMCI0020 

NMMK0245 

NMMK0210 

NMCI0027 

NMMK0025 

NMMK0043 

NMMK0044 

NMMK0065 

NMMK0087 

NMMK0102 

NMMK0103 

NMMK0104 

NMMKOlll 

NMMK0112 

NMMK0114 

NMMK0115 

NMMK0117 

NMMK0128 

NMMK0034 

NMMKOIOO, 
NMMKOlOl 
NMMK0346, 
NMMK0036, 
NMMK0039 
NMMK0040 

NMMK0119 

NMMK0120 

NMMK0122 

NMMK0020 

NMMK0245 

NMMK0338 

NMMK0340 

NMMK0350 

NMSA0023 

NMSA0057 

NMCI0046 

NMCI0050 

NMMK0143 

Mine name 

J.J. 

La Jara Mesa 

Melrich (Section 32) 

Treeline (Section 24) 

Mount Taylor 

Canyon 

Dalton Pass 

Dalton Pass 

Fetnandez-Main Ranch 

JohnnyM 

Mariano Lake 

Marquez Canyon 

Marquez Canyon 

Nairow Canyon 

NE Church Rock No. 1 

NE Church Rock No. 2 

NE Church Rock No. 3 

NE Church Rock 

Latitude N 

35.17546 

35.28014 

35.394462 

35.343556 

35.33498 

35.65699 

35.67849 

35.68130 

35.34861 

35.36244 

35.54708 

35.31919 

35.32425 . 

35.64484 

35.66650 

35.67663 

35.69756 

35.65841 

Church Rock (Section 35.630313 
8) 
Church Rock (Section 35.622209 
17) 
Mancos 

Crownpoint 

Crownpoint (Unit 1) 

JMose Rock 

Nose Rock No. I 

Nose Rock 

Borrego Pass 

Section 32 (Melrich) 

Vanadium 

West Largo 

Nose Rock 

Bemabe 

Marquez Grant 

Saint Anthony 

San Antonio Valley 

Roca Honda 

35.628936 

35.684585 

35.706678 

35.88436 

35.83556 

35.83036 

35.620119 

35.394462 

35.33339 

35.52570 

35.84497 

35.22761 

35.30514 

35.159088 

35.256361 

35.363139 

Longitude 
W 

107.3266 

107.7449 

107.7081 

107.7366 

107.6356 

108.2069 

108.2650 

108.2783 

107.6646 

107.7222 

108.2780 

107.3243 

107.3300 

108.2984 

108.5027 

108.5262 

108.5487 

108.5085 

108.55064 

Year of 
resource 
estimate 
1981 

1983 

1982 

1983 

1983 

1983 

1970 

1983 

1983 

1983 

1983 

1983 

1983 

1979 

1983 

1969 

2002 

108.552728 2002 

108.580547 2002 

108.16769 

108.22052 

107.9916 

108.0553 

108.0641 

2002 

2002 

1983 

1983 

1983 

107.943617 1983 

107.70805! 

107.8563 

107.9215 

108.0501 

107.0109 

107.2908 

i 

1983 

1983 

1983 

1971 

1981 

107.306139 1982 

107.258444 

107.699611 Late 
1980s 

Quantity of 
(pounds) 

13,900,000 

7,133,310 

3,217,000 

? 

121,000,000 

5,000,000 

5,000.000 . 

20,000,000 

8,500,000 

3,500,000 

35,000,000 

10,700,000 

6,800,000 

6,900,000 

2,868,700 

15,000,000 

21.000,000 

15,000,000 

6,529,000 

8,443,000 

4,164,000 

38,959,000 

27,000,000 

9,700,000 

25,000,000 

36,200,000 

15,000,000 

5,000,000 

25,000,000 

15,000,000 

12,400,000 

15,000,000 

751,000 

8.000.000 

3.500.000 

3.000,000 

ore Grade 
(U30g%) 

0.16 

0.3 

0.15 
7 

0.25 

0.12 

0.12 

0.10 

0.10 

O.IO 

0.24 

0.112 

0.10 

0.12 

0.247 

0.19 

0.20 

0.15 

0.16 

0.167 

0.10 

0.10 

0.15 

0.25 

0.10 

0.15 

0.167 

0.10 

0.09 

0.10 

0.10 

0.19 

Comments and Reference 

close out plan pending 
approval by state 
exploration permit 
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Laramide Resources 

Westem Energy Dev. 

http://www.Eat.com/rioEr 
ande/index.html Cl/9/031 

Hohnquist(1970) 

Perkins (1979) 

Hazlett (1969) 

OdeU (2002), Peli/ra and 
McCam (2002.2003a) 
Odell (2002). Pelizza and 
McCam (2002.2003a) 
Pelizza and McCam 
(2002.2003 a) 
OdeU (2002), PeUzza and 
McCara (2002,2003a) 

Pelizza and McCam 
(2002, 2003a) 

Tom Pool (WC, 12/3/02) 

Tom Pool (WC, 12/3/02) 

close out plan pending 
approval 
Tom Pool (WC, 12/3/02) 

Tom Pool (WC, 12/3/02) 

http://www.Eat.com/rioEr


Remnant sandstone-hosted uranium 
deposits were preserved in sandstone after the 
oxidizing waters that formed redisttibuted 
uranium deposits had passed. Some remnant 
sandstone-hosted uranium deposits were 
preserved because they were surrounded by or 
found in less permeable sandstone and could not 
be oxidized by the oxidizing ground waters. 
These deposits are similar to primary sandstone-
hosted uranium deposits, but are difficult to 
locate because they occur sporadically within the 
oxidized sandstone. The average ûe-. is 
approximately 2.7 million lbs UsOg at a grade of 
0.20%. 

There is no consensus on details of the 
origin of the Morrison primary sandstone 
uranium deposits (Sanford, 1992). The source of 
the uranium and vanadium is not well 
consttained. It could be derived from alteration 
of volcanic dettitus and shales within the 
Morrison Formation (Thamm et al., 1981; 
Adams and Saucier, 1981) or from ground water 
derived from a volcanic highland to the 
southwest. The majority of the proposed models 
for their formation suggest that deposition 
occurred at a ground water interface between two 
fluids of different chemical compositions and/or 
oxidation-reduction states. Deposition involving 
two fluids was proposed many years ago during 
the early stages of exploration and production of 
uranium (Fischer, 1947; Shawe, 1956). 

Subsequent models, such as the lacusttine-
humate and brine-interface models, have refined 
or mcorpbrated portions of these early theories. 
In the lacusfrine-humate model, ground water 
was expelled by compaction from lacusttine 
muds formed by a large playa lake into the 
imderlying fluvial sandstones where humate or 
secondary organic material precipitated as a 
result of flocculation into tabular bodies. During 
or after precipitation of the humate bodies, 
uranium was precipitated from ground water 
(Tumer-Peterson, 1985; Fishman and Tumer-
Peterson, 1986). This model proposes the humate 
bodies were formed prior to uranium deposition. 
In the brine-interface model, uranium and 
humate were deposited during diagenesis by 
reduction at the interface of meteoric fresh water 
and ground water brines (Granger and Santos, 
1986). In another variation of the brine-interface 
model, ground water flow is driven by gravity, 
not compaction. Ground water flowed down dip 
and discharged in the vicinity of the uranium 
deposits. Uranium precipitated in the presence of 
humates at a gravitationally stable interface 
between relatively dilute, shallow meteoric water 

and saline brines that migrated up dip from 
deeper in the basin (Sanford, 1982, 1992). 
Modeling of the regional ground water flow in 
the Colorado Plateau during Late Jurassic and 
Early Cretaceous times supports the brine-
mterface model (Sanford, 1982). The groimd­
water flow was impeded by up-thrown blocks of 
Precambrian crust and forced upwards. These 
zones of upwelling are closely associated with 
uranium-vanadium deposits throughout the 
Colorado Plateau (Sanford, 1982). 

In the Grants disfrict, the bleaching of the 
Morrison sandstones and the geometty of tabular 
uranium-vanadium bodies floating in sandstone 
beds supports the reaction of two chemically 
different waters, most likely a dilute meteoric 
water and saline brine from deeper m the basin. 
The intimate association of uranium-vanadium 
minerals with organic material, further mdicates 
that they were deposited at the same time. 
Cementation and replacement of feldspar and 
quartz grains with uranium-vanadium minerals 
are consistent with deposition during early 
diagenesis. 

Durmg the Tertiary, after formation of the 
primary sandstone uranium deposits, oxidizing 
ground waters migrated through the uranium 
deposits and remobilized some of the primary 
sandstone uranium deposits (Saucier, 1981). 
Uranium was reprecipitated ahead of the 
oxidizing waters forming redisttibuted sandstone 
uranium deposits. Where the sandstone host 
siirrounding the primary deposits was 
impermeable and the oxidizing waters could not 
dissolve the deposit, remnant-primary sandstone 
uranium deposits remain (Fig. 2, 3). 

Sandstone uranium deposits occur in other 
formations in New Mexico, but were 
msignificant compared to the Morrison deposits 
(McLemore and Chenoweth, 1989); some 
companies are once again exploring in these 
units. Uranium reserves and resources remain m 
the Grants uranium disttict that could be mined 
in the future by conventional underground 
techniques and by in-situ leaching technologies 
(Table 6; Holen and Hatchell, 1986, McLemore 
and Chenoweth, 1991, 2003), 



Table 5. Uranium reserves by forward-
Administtation, 2006). The DOE classifies 
per pound. Forward costs are operating and 
produce uranium from estimated reserves, 
added. 

-cost category by state as of 2003 (Energy Information 
uranium reserves into forward cost categories of $30 and $50 
capital costs (in current dollars) that are still to be incurred to 

Modern regulatory costs yet to be incurred would have to be 

STATE 

New Mexico 
Wyoming 
Arizona, 
Colorado, 
Utah 
Texas 
Other 
Total 

$30 per pound 
ORE 
tons) 
15 
41 
8 

4 
6 
74 

(million GRADE 
UjOg) 
0.28 
0.129 
0.281 

0.077 
0.199 
0.178 

(% UjOg (million 
pounds) 
84 
106 
45 

6 
24 
265 

$50 per pound 
ORE (million 
tons) 
102 
238 
45 

18 
21 
424 

GRADE 
UaOg) 
0.167 
0.076 
0.138 

0.063 
0.094 
0.105 

(% U3O8 (million 
pounds) 
341 
363 
123 

23 
40 
890 

Tabular sandstone uranium-vanadium 
deposits in the Salt Wash and Recapture 
Members 

Tabular sandstone uranium-vanadium 
deposits m the Salt Wash and Recapture 
Members of the Mortison Formation are 
resfricted to the east Carrizo (including the King 
Tutt Mesa area) and Chuska Mountains 
subdistticts of the Shiprock disttict, western San 
Juan Basin, where production totals 493,510 
pounds of UjQg (Table 2). The Salt Wash 
Member is the basal member of the Morrison 
Formation and is overlain by the Brushy Basm 
Member (Anderson and Lucas, 1992, 1995; 
McLemore and Chenoweth, 1997). It 
imconformably overlies the Bluff-Summerville 
Formation, using older sttatigraphic 
nomenclature (Anderson and Lucas, 1992), or 
the Wanakah Formation as proposed by Condon 
and Peterson (1986). The Salt Wash Member 
consists of 190-220 ft of interbedded fluvial 
sandstones and floodplain mudstones, shales, 
and siltstones. The mudstone and siltstone 
comprise approximately 5-45% of the total 
thickness of the unit (Masters et al., 1955; 
Chenoweth, 1993). 

The tabular uranium deposits are generally 
elongated parallel to paleostteam channels and 
are associated with carbonized fossil plant 
material. A cluster of small ore bodies along a 
ttend could contain as much as 4000 tons of ore 
averaging 0.23% UjQg (Hilpert, 1969; 
Chenoweth and Learned, 1984; McLemore and 
Chenoweth, 1989, 1997). They tend to form 
subhorizontal clusters that are elongated and 
blanket-like. Ore bodies in the King Tutt Mesa 
area are small and irregular and only a few ore 
bodies have yielded more than 1000 Ibs of UsOg. 
A typical ore body in the King Tutt Mesa area is 

150-200 ft long, 50-75 ft wide, and 
approximately 5 ft thick (McLemore and 
Chenoweth, 1989, 1997). The deposits are 
typically concordant to bedding, although 
discordant lenses of uranium-vanadium minerals 
cross-cut bedding planes locally. The ore bodies 
typically float in the sandstone; locally, they 
occur at the interface between sandstone and less 
permeable shale or siltstone. However, unlike 
uranium deposits m the Grants disttict, the 
deposits at King Tutt Mesa are high in 
vanadium. The U:V ratio averages 1:10 and 
ranges 1:1 to 1:16. 

The deposits are largely black to red, 
oxidized, and consist of tyuyamunite, meta-
tyuyamunite, uranium/organic compounds, and a 
variety of vanadiiun minerals, including 
vanadium clay (Corey, 1958). Uranium and 
vanadium minerals are intimately associated with 
dettital organic material, such as leaves, 
branches, limbs, and tmnks, derived from 
adjacent sandbar, swamp, and lake deposits, and 
humates. Small, high-grade ore pods (>0.5% 
UsOg) were associated with fossil wood. The 
uranium-vanadium mmerals form the mattix of 
the mineralized sandstones and locally replace 
dettital quartz and feldspar grains. Mmeralized 
beds are associated with coarser-grained 
sandstone, are above calcite-cemented sandstone 
or mudstone-siltstone beds, are associated locally 
with mudstone galls, and are near green to gray 
mudstone lenses. Limonite is commonly 
associated with the ore bodies (Masters et al., 
1955). Field and pettographic data suggests that 
the uranium-vanadium deposits formed shortly 
after deposition of the host sediments (Hilpert, 
1969). 

Modeling of the regional ground-water 
flow in the Colorado Plateau during Late 



Jurassic and Early Cretaceous times supports the 
brine-interface model and indicates that the 
regional ground-water flow was to the northeast 
in the King Tutt Mesa area (Sanford, 1982). In 
the King Tutt Mesa area, the bleaching of the 
sandstones and the geometty of tabular uranium-
vanadium bodies floating in sandstone beds 
supports the reaction of two chemically different 
waters, most likely a dilute meteoric water and 
saline brine from deeper in the basin (McLemore 
and Chenoweth, 1997). The intimate association 
of uranium-vanadium minerals with organic 
material, further indicates that they were 
deposited at the same time. 

Other sandstone uranium deposits 
Redistributed uranium deposits in the Dakota 
Sandstone (Cretaceous) 

A total of 501,169 pounds of UsQg has been 
produced from redisttibuted uranium deposits m 
the Dakota Sandstone in the southern part of the 
San Juan Basin (Table 2; Chenoweth, 1989a). 
These deposits are similar to redisttibuted 
uranium deposits in the Mortison Formation and 
are found near primary and redisttibuted deposits 
in the Morrison Formation. Deposits in the 
Dakota Sandstone are typically tabular masses 
that range in size from thin pods a few feet long 
and wide to masses as much as 2500 ft long and 
1000 ft wide. The larger deposits are only a few 
feet thick, but a few are as much as 25 ft thick 
(Hilpert, 1969). Ore grades ranged from 0.12 to 
0.30% UsOg and averaged 0.21% UsOg. Uranium 
is found with carbonaceous plant material near or 
at the base of channel sandstones or in 
carbonaceous shale and lignite and is associated 
with fractures, jomts, or faults and with 
imderlying permeable sandstone of the Bmshy 
Basin or Westwater Canyon Members. 

The largest deposits in the Dakota 
Sandstone are found in the Qld Church Rock 
mine in the Church Rock subdisttict of the 
Grants disttict, where uranium is associated with 
a major northeast-ttending fault. More than 
188,000 lbs of UjOg have been produced from 
the Dakota Sandstone in the Old Church Rock 
mine (Chenoweth, 1989a). 

Roll-front sandstone uranium deposits 
Roll-front sandstone uranium deposits are 

found in Tesuque Formation (San Jose) and Ojo 
Alamo Sandstone (Farmington, Mesa Portales) 
areas of the San Juan Basin, where production 
totals 60 pounds of U3Qg (Table 2; McLemore 
and Chenoweth, 1989). Roll-front uranium 
deposits typically are found in permeable "fluvial 

channel sandstones and are associated with 
carbonaceous material, clay galls, sandstone-
shale interfaces, and pyrite at an oxidation-
reduction interface (Nash et al., 1981). Although 
only a few minor and unverified uranium 
occurrences have been reported at Mesa Portales 
(McLemore, 1983), radiomefric anomalies are 
detected by water, sfream-sediment, and aerial-
radiomettic studies (Green et al., 1980a, b). Past 
drilling at Mesa Portales indicated that low-grade 
uranium is found in blanket-like bodies m 
several horizons. The lack of a clear 
mineralization pattem suggests that these 
deposits are modified roll-type or remnant ore 
bodies (Green et al., 1980a, b). 

Sedimentary sandstone uranium deposits 
Sedimentary sandstone uranium deposits 

are sttatabound deposits associated with 
syngenic organic material or iron oxides, or both, 
such as at the Boyd deposit near Farmington and 
in the Chinle Formation throughout northern 
New Mexico. Uranium contents vary, but 
average grades of shipments from these deposits 
rarely exceeded 0.1% UsOg. These deposits tend 
to be small, containing only a few tons of ore, 
and the potential for future production is low. 

Sedimentary-copper deposits 
Sttatabound, sedimentary-copper deposits 

containing Cu, Ag, and locally Au, Pb, Zn, U, V, 
and Mo are found throughout New Mexico. 
These deposits also have been called "red-bed" 
or "sandstone" copper deposits by previous 
workers (SouM, 1956; Phillips, 1960; Cox and 
Singer, 1986). They typically occur in bleached 
gray, pink, green, or tan sandstones, siltstones, 
shales, and limestones within or marginal to 
typical thick red-bed sequences of red, brown, 
purple, or yellow sedimentary rocks deposited in 
fluvial, deltaic or margmal-marine environments 
of Pennsylvanian, Permian, or Triassic age 
(Coyote, Gallina). The majority of sedimentary-
copper deposits in New Mexico are found at or 
near the base of these sediments; some deposits 
such as those in the Zuni Mountains and 
Nacimiento distticts (Fig. 4), are in sedimentary 
rocks that unconformably overlie mineralized 
Proterozoic granitic rocks. The mineralized 
bodies typically form as lenses or blankets of 
disseminated and/or fracture coatings of copper 
minerals, predominantly chalcopyrite, chalcocite, 
malachite, and azurite with minor to ttace 
uranium minerals. Copper and uranium minerals 
in these sedimentary-copper deposits are 
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commonly associated with organic debris and 
other carbonaceous material. 

Pi^ Jurassic sedimentary rocks 
Chinle Formalion (Triassic) 

Tn, upper shale member 
Tip Poleo Sandstone Member 
Tr* Safitral Shale Member 
Tra Agua Zarca Sandstone Member 

1 ^ Cutter Foramtion (Pamiian) 
r7^ Proterozoic rocks 

• sutTide ore zona 

<S3 mixed ore zone 

E ) oxide ore zone 

Nadmlento Mine 

Figure 4. Cross section through Naciemento 
open pit mine exposing a sedimentary copper 
deposit (modified from Talbot, 1974). 

Beach placer, thorium-rich sandstone uranium 
deposits 

Heavy mineral, beach-placer sandstone 
deposits are concenfrations of heavy minerals 
that formed on beaches or in longshore bars in a 
marginal-marine environment (Fig. 5; Houston 
and Murphy, 1970, 1977). Many beach-placer 
sandstone deposits contain high concenfrations 
of Th, REE (rare earth elements), Zr, Ti, Nb, Ta, 
and Fe; U is rare, but only one deposit yielded 
minor uranium production (McLemore, 1983). 
Defrital heavy minerals comprise approximately 
50-60% of the sandstones and typically consist 
of titanite, zircon, magnetite, ilmenite, monazite, 
apatite, and allanite, among others. These 
deposits in New Mexico are found in Cretaceous 
rocks, mostly in the San Juan Basin and are 
small (<3 ft thick), low tonnage, and low grade. 
They rarely exceed for more than several 
hundred feet in length, are only tens of feet wide, 
and 3-5 ft thick. However, collectively, the 
known deposits in the San Juan Basin contain 
4,741,200 tons of ore containing 12.8% TiQi, 
2.1% 7i, 15.5% Fe and less than 0.10% Th02 
(Dow and Batty, 1961). The small size and 
difficulty in recovering economic minerals will 
continue to discourage development of these 
deposits in the future. 

LOWER 
FORESHORE 

DUNES BACK 
BEACH 

UPPER 
FORESHORE 

MARINE 
BASIN 

tiigh-grade biacic 
sand [XHv:entratJons ^low.^Ta^ 

black sand 
concentrations 

Figure 5. Idealized cross-section of formation of 
beach placer sandstone deposits (Houston and 
Murphy, 1970). 

Limestone uranium deposits in the Todilto 
Formation (Jurassic) 

Uranium is found only in a few limestones 
in the world, but the deposits in the Jurassic 
Todilto Limestone are some of the largest and 
most productive (Chenoweth, 1985a; Gabelman 
and Boyer, 1988). Uranium minerals were found 
in the Todilto Lunestone m the early 1920s, 
although it was Paddy Martinez's discovery in 
1950 that resulted in development of the Grants 
disfrict. From 1950 through 1981. mines in the 
Grants disfrict yielded 6,671,798 lbs of U:,Og 
from the Todilto Limestone, amounting to 
approximately 2% of the total uranium produced 
from the Grants disfrict (Table 2; Chenoweth, 
1985a; McLemore and Chenoweth, 1989, 1991). 

Limestone is typically an unfavorable host 
rock for uranium because of low permeability 
and porosity and lack of precipitation agents, 
such as organic material. However, a set of 
unusual geological circumstances allowed the 
formation of uranium deposits in the Todilto 
Limestone. The organic-rich limestones were 
deposited in a sabkha environment on top of the 
permeable Enttada Sandstone. The overlying 
sand dunes of the Summerville or Wanakah 
Formation locally deformed the Todilto muds, 
producing the inttaformational folds in the 
limestone. Uraniferous waters derived from a 
highland to the southwest migrated through ttie 
Enfrada Sandstone. Ground water migrated into 
the Todilto Limestone by evapottanspiration or 
evaporative pumping. Uraniiun precipitated in 
the presence of organic material withm the 
infraformational folds and associated fractures m 
the limestone (Fig. 6; Rawson, 1981; Finch and 
McLemore, 1989). The Todilto uranium deposits 
are 150-155 Ma, based on U-Pb isotopic dating, 
and are older than the 130 Ma Morrison 
sandstone uranium deposits (Berglof 1989). 
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V, *̂  1' ^ ^ v.ja.Ji.va- v,4 J. i, ^ -̂  ^.^ ^ 

-5 i ,^ .a , . fc^ « 

^ ^ SummervDte or Waiukah Formation 
F ^ Todnto Unwslone 
E*^ Entrada Sandstone 
• I uranium orebodies 

Figure 6. Conttol of Todilto uranium deposits by 
inttaformational folds and fractures (modified 
from Finch and McLemore, 1989). 

More than l(K) uranium niines and 
occurrences are found in the Todilto Limestone 
in New Mexico: 42 mines have documented 
uranium production (McLemore, 1983; 
McLemore and Chenoweth, 1989; McLemore et 
al., 2002). Most of these are in the rirants 
uranium disttict, although minor occurrences are 
found m the Chama Basin (Abiquiu, Box 
Canyon), Nacimiento disttict, and Sanostee in 
the Chuska subdisttict of the Shiprock disttict. 
Minor mineralization extends into the underlying 
Enttada Sandstone or overlymg Summerville 
Formation in some areas. Uranium is found in 
the Todilto Limestone only where gypsum-
anhydrite beds are absent (Hilpert, 1969). 

Other sedimentary rocks with uranium 
deposits 
Carbonaceous shale and lignite uranium 
deposits 

.Some uranium has been prndiinp.d frnm 
shale and lignite in the Dakota Sandstone in the 
Grants uranium disttict. Concenttations as high 
as 0.62% UsOg are found in coal, whereas the 
coal ash has uranium concenttations as high as 
1.34% UsOg (Bachman et al., 1959; Vme et al., 
1953). Mineralized zones are thin and range in 
thickness from a few inches to 1.5 ft. Most of 
these occurrences are isolated, small, and low 
grade, and do not have any significant uranium 
potential. 

Vein-type uranium deposits 
Collapse-breccia pipe and clastic plug deposits 

Uraniferous collapse-breccia pipe deposits 
were mined in northem Arizona for uranium 
beginning in 1951 and continuing into thel980s; 
average production grades of 0.5-0.7% UsQg 
were common. Similar deposits are found in the 
Grants uranium disfrict. Uraniferous collapse-
breccia pipes are vertical or steeply dipping 
cylindrical features bounded by ring fractures 
and faults and filled with a heterogeneous 
mixture of brecciated counfrv rocks containing 
uranium minerals. The pipes were probably 
formed by solution collapse of underlying 
limestone or evaporites (Hilpert and Moench, 
1960; McLemore, 1983; Wenrich, 1985). 

More than 600 breccia-pipes are found in 
the Ambrosia and Laguna subdisfricts, but only a 
few are uranium bearing (Hilpert, 1969; Nash, 
1968; Moench, 1962). Pipe structures in the 
Cliffside (Clark and Havensfrite, 1963), Doris 
(Granger and Santos, 1963), and Jackpile-
Paguate mines (Hilpert and Moench, 1960) have 
yielded ore as part of mining adjacent sandstone 
deposits; the exact tonnage atfributed to these 
breccia-pipes is not known. Very little 
brecciation has occurred at the Cliffside and 
Doris pipes, however, these pipes appear to be 
related to other breccia pipes in the area. The 
Woodrow deposit is the largest uranium 
producer from a breccia-pipe in New Mexico 
(McLemore, 1983) and is 24 to 34 ft in diameter 
and at least 300 ft high. In Arizona, the 
mineralized Orphan Lode breccia-pipe is 150 to 
500 ft in diameter and at least 1500 ft long 
(Gomitz and Kerr, 1970). More than 134,000 lbs 
of UsOg at a grade of 1.26% UsQg was produced 
from the Woodrow deposit. However, the New 
Mexico uraniferous collapse-breccia pipes are 
uncommon and much smaller in both size and 
grade than the Arizona uraniferous collapse-
breccia pipes. Future mining potential of New 
Mexico breccia pipes is minimal. 

Surficial uranium deposits 
Ground-water anomalies and locally remote 

sensing data suggest that surficial or calcrete 
uranium deposits may exist in the Lordsburg 
Mesa area in southwestem New Mexico (Carlisle 
et al., 1978; Raines et al., 1985) and m the 
Ogalalla Formation in eastem New Mexico 
(Otton, 1984). However, mineralized zones high 
in uranium have not been found in these areas. 
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Uranium minerals, typically camotite, are found 
in voids and fractures within lenticular deposits 
of alluvium, soil, or dettitus that have been 
cemented by carbonate forming calcretes (Nash 
etal., 1981). 

FUTURE POTENTIAL 

New Mexico ranks 2°'' in uranium reserves 
in the U.S. (behind Wyoming), which amounts to 
15 million tons ore at 0.28% UaOg (84 million 
lbs UjOg) at a forward cost of $30/lb and 238 
million tons of ore at 0.076% UsOg at a forward 
cost of $50/lb (Table 6, 7). The DOE classifies 
uranium reserves into forward cost categories of 
$30 and $50 UsQg per pound. Forward costs are 
operating and capital costs (in current dollars) 
that are still to be incurred to produce uranium 
from estimated reserves. All of New Mexico's 
uranium reserves in 2006 are in the Morrison 
Formation in the San Juan Basin (Table 7); 
although uranium exploration is occurring 
elsewhere in New Mexico. 

Only one company in New Mexico, Quivira 
Mining Co. (successor to Kerr McGee Corp., 
owned now by BHP-Billiton Pic), produced 
uranium in 1989-2002, from waters recovered 
from inactive underground operations at 
Ambrosia Lake (mine-water recovery). Quivira 
Mining Co. is no longer producmg uranium and 
the Ambrosia Lake mill and mines will be 
reclaimed in 2007. Any conventional mining of 
uranium in New Mexico will require a new mill 
or the ore would have to be shipped to the White 
Mesa mill in Blanding, Utah. 

Rio Grande Resources Co. is maintaining 
the closed facilities at the flooded Mt. Taylor 
underground mine in Cibola County, where 
primary sandstbne-hosted uranium deposits were 
mined as late as 1989 (Table 6). Reserves are 
estimated as 121 million pounds UsQg at 0.25% 
UsOg, which includes 7.5 million pounds of 
UsOg at 0.50% UsOg. Depths to ore average 
3,300 ft. 

The La Jara Mesa uranium deposit in 
Cibola County was originally owned by 
Homestake Mining Co and m 1997 was 
ttansferred to Anaconda and subsequently to 
Laramide Resources Ltd. This primary 
sandstone-hosted uranium deposit, discovered in 
the Monison Formation in the late 1980s, 
contains approximately 8 million pounds of ore 
averaging 0.25% UaOg (Table 6). It is above the 
water table and is not suited to cmrent in situ 
leaching technologies. New Mexico Mining and 
Minerals Division has approved an exploration 

permit for Laramide Resources and a permit is 
pending for Urex Energy Corp., who also owns 
adjacent properties on Jara Mesa to Laramide. 
Laramide Resources also conttols the nearby 
Mefrich deposit (Table 6). Lakeview Ventures 
also acquired adjacent properties (press release, 
April 19, 2006). 

Hydro Resources, Inc. (subsidiary of 
Uranium Resources Inc.) is waiting for fmal 
permit approvals and an increase in the price of 
uranium before mining uranium by in-situ 
leaching at Church Rock and Crownpoint. 
Production costs are estimated as $13.54 per 
pound of UsOg (Pelizza and McCam, 2002, 2003 
a, b). Reserves at Church Rock (Section 8, 17) 
and Mancos mines are estimated as 19 million 
pounds of UsOg (Table 6; Pelizza and McCam, 
2002, 2003 a, b). Hydro Resources, Inc. 
estimates production costs at Crownpoint to be 
$11.46-12.71 per pound UaOg (Pelizza and 
McCam, 2002, 2003 a, b). Hydro Resources, Inc. 
also owns the Santa Fe Raihoad properties in the 
Ambrosia Lake subdisfrict. 

Sfrathmore Minerals Corp. has acquired 
numerous properties in the Grants disfrict^ 
includmg Roca Honda (33,300,000 pounds 
UaQg), Church Rock (15,300,000 pounds UjOg; 
Fitch, 2005), and Nose Rock. Sfrathmore hopes 
to mme uranium by both in situ leachmg and 
conventional mining and milling. An exploration 
permit is pending for the Roca Honda deposit. 

Quincy Energy Corp. merged with Energy 
Metals Corp in July 2006, and acquired 
properties in Crownpoint (section 24 contains 
9.966 million pounds of UsOg and sections 19 
and 29 contains 13.672 miUion pounds of U^Oz, 
Myers, 2006a, b) and Hosta Butte (14.822 
million pounds of UsOg; Myers, 2006c). Qumcy 
Energy Corp. is examining the uranium resource 
potential in northeastern New Mexico. 

An exploration permit was approved by 
New Mexico Mining and.Minerals Division for 
Western Energy Development to drill at the 
Treeline project, Ambrosia Lake subdisttict, 
McKinley County. An exploration permit is 
pendmg for Urex to explore for uranium on their 
properties in the Grants disttict. 

Max Resources Corp. has filed for drilling 
permits for the C de Baca property in the Riley 
area, Socorro County, where Occidental 
Minerals in 1981-1982 identified 1.67 million 
tons of UsOg grading 0.18% UsOg, found in 
sandstones of the Cretaceous Crevasse Canyon 
and Tertiary Baca Formations (press release June 
8, 2006). 
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SUMMARY 

Sandstone uranium deposits m New 
Mexico have played a major role m historical 
uranium production. Although other types of 
uranium deposits in the world are higher in grade 
and larger in tormage, the Grants uranium disttict 
could soon become a significant source of 
uranium: 

• As in situ leaching technologies improve, 
decreasing production costs. 

• As demand for uranium increases world­
wide, increasmg the price of uranium. 

However, several challenges need to be 
overcome by the companies before uranium 
could be produced once again from the Grants 
uranium disttict: 

• There are no conventional mills remaining 
m New Mexico to process the ore, which 
adds to the cost of producing uranium in 
the state. New infrastracture will need to be 
built before conventional mining can 
resume. 

• Permitting for new in situ' leaching and 
especially for conventional mines and mills 
will possibly take years to complete. 

• Closure plans, including reclamation must 
be developed before mining or leaching 
begins. Modem regulatory costs will add to 
the cost of producuig uranium in the U.S. 

• Some communities, especially the Navajo 
Nation communities, do not view 
development of uranium properties as 
favorable. The Navajo Nation has declared 
that no uranium production will occur on 
Navajo lands. 

• High-grade, low-cost uranium deposits m 
Canada and Ausfralia are sufficient to meet 
current intemational demands; but 
additional resources will be required to 
meet near-term future requirements. 
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Social Characteristics - show more » 
Average household size 
Average iamily size 

Population 25 years and over 
High school graduate or higher 
Bachelor's degree or higher 

Civilian veterans (civilian population 18 years and 
over) 
Disability status (population 5 years and over) 
Foreign bom 
Male, Now married, except separated (population 
15 years and over) 
Female, Now married, except separated 
(population 15 years and over) 
Speak a language other than English at home 
(population 5 years and over) 
Household population 
Group quarters population 

Economic Characteristics - show more » 

In labor force (population 16 years and over) 
Mean travel time to work in minutes (workers 16 
years and over) 
Median household income (in 2006 inflation-
adjusted dollars) 
Median family income (in 2006 inflation-adjusted 
dollars) 
Per capita income (in 2006 inflation-adjusted 
dollars) 
Families below poverty level 
Individuals below poverty level 

Housing Characteristics - show more » 

Total housing units 
Occupied housing units 

Owner-occupied housing units 
Renter-occupied housing units 

Vacant housing units 

Owner-occupied homes 
Median value (dollars) 

Median of selected monthly owner costs 
With a mortgage (dollars) 
Not mortgaged (dollars) 

ACS Demographic Estimates - show more » 

Total population 
Male 

Estimate 
3.44, 
4.29 

38,579 
(X) 
(X) 

N 

10,192 
2,097 

10,043 

10,262 

N 

69,791 
(X) 

Estimate 

24,918 

21.6 

27,261 

32,402 

11,272 

(X) 
(X) 

Estimate 

27,580 
20,283 
15,657 
4,626 
7,297 

15,657 
67,400 

734 
201 

Estimate 

71,875 
33,969 

Percent 
(X) 
(X) 

68.9 
11.5 

N 

15.7 
2.9 

41.8 

37.3 

N 

(X) 

Percent 

50.0 

(X) 

(X) 

(X) 

(X) 

36.8 
44.0 

Percent 

73.5 
77.2 
22.8 
26.5 

(X) 

(X) 
(X) 

Percent 

47.3 

U.S. 
2.61 
3.20 

84.1% 
27.0% 

10.4% 

15.1% 
12.5% 

52.4% 

48.4% 

19.7% 

(X) 

U.S. 

65.0% 

25.0 

48,451 

58,526 

25,267 

9.8% 
13.3% 

U.S. 

88.4% 
67.3% 
32.7% 
11.6% 

185,200 

1,402 
399 

U.S. 

49.2% 

Margin of 
Error 

-I-/-0.21 
-1-/-0.42 
•f/-487 

(X) 
(X) 

N 

-i-/-1,688 
-I-/-902 

+/-1,301 

-^/-1,182 

N 

-f/-226 
(X) 

Margin of 
Error 

-I-/-1,699 

-(•/-2.6 

•i-/-3,708 

•h/-6,279 

-f-/-1,043 

(X) 
(X) 

Margin of 
Error 
+/-69 

-i-/-1,247 
-(•/-1,234 
+/-1,112 
-h/-1,259 

-h/-1,234 
-^/-7.144 

-H/-112 
+/-25 

Margin of 
Error 
***** 

•I-/-935 

http://factfinder.census.gov/servlet/ACSSAFFFacts?_event=Search&geo_id=&_geoCont... 01/15/2008 
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Female 
Median age (years) 
Under 5 years 
18 years and over 
65 years and over 

One race 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and Other Pacific Islander 
Some other race 

Two or more races 
Hispanic or Latino (of any race) 

37,906 
28.6 

7,025 
46.996 

6.417 
70,322 
14,599 

784 
53,114 

293 
0 

• 1,532 
1,553 

N 

52.7 
(X) 
9.8 

65.4 
8.9 

97.8 
20.3 

1.1 
73.9 
0.4 
0.0 
2.1 • 
2.2 

N 

50.8% 
36.4 

6.8% 
75.4% 
12.4% 

98.0% 
73.9% 
12.4% 
0.8% 
4.4% 
0.1% 
6.3% 
2.0% 

14.8% 

•f/-935 
-I-/-0.7 

-h/-441 

-I-/-550 

+/-1,080 
+-/-1.638 

•f/-748 
-^/-1.149 

•^/-326 
•H/-279 
•+-/-905 

•f/-1,080 

N 

Source: U.S. Census Bureau, 2006 American Community Sun/ey 

Explanation of Symbols: 
"**' - The median falls in the lowest interval or upper interval of an open-ended distribution. A statistical test is not appropriate. 
'"*"" - The estimate is controlled. A statistical test for sampling variability is not appropriate. 
'N' - Data for this geographic area cannot be displayed because the number of sample cases is too small. 
'(X)' - The value is not applicable or not available. 

The letters PDF or symbol i ^ indicate a document is in the Portable Document Format (PDF). To view the file you will 
need the Adobe® Acrobat® Reader, which is available for free from the Adobe web site. 
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Persons per Square Mile 

Geography: Cibola County, New Mexico 
Value: 6 Persons/Sq Mile 
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(New Mexico: Value: 16 Persons/Sq Mile ) 
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FACT SHEET 

Cibola County, Hev/ Mexico 
View a Fact Sheet for a race, ethnic, or ancestry group 

Census 2000 Demographic Profile Highlights: 

General Characteristics - show more » 
Total population 

Male 
Female 

Median age (years) 
Under 5 years 
18 years and over 
65 years and over 

One race 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and Other Pacific Islander 
Some other race 

Two or more races 

Hispanic or Latino (of any race) 

Household population 
Group quarters population 
Average household size 
Average family size 

Total housing units 
Occupied housing units 

Owner-occupied housing units 
Renter-occupied housing units 

Vacant housing units 

Social Characteristics - show more » 
Population 25 years and over 

High school graduate or higher 
Bachelor's degree or higher 

Civilian veterans (civilian population 18 years and 
over) 
Disability status (population 5 years and over) 
Foreign born 
Male, Now married, except separated (population 15 
years and over) 
Female, Now married, except separated (population 
15 years and over) 
Speak a language other than English at home 
(population 5 years and over) 

Economic Characteristics - show more » 
In labor force (population 16 years and over) 
Mean travel time to work in minutes (workers 16 years 
and over) 
Median household income in 1999 (dollars) 
Median family income in 1999 (dollars) 
Per capita income in 1999 (dollars) 
Families below poverty level 
Individuals below poverty level 

Housing Characteristics - show more » 

Number 
25,595 
12,505 
13,090 

33.1 
2,031 

17,750 
2,734 

24,767 
10,138 

246 
10,319 

98 
14 

3,952 
828 

8,555 
24.529 

1.066 
2.95 
3.41 

10,328 
8,327 
6,414 
1,913 
2,001 

Number 
15,273 
11,461 

1,835 

2,633 

4,817 
583 

4,787 

4,802 

10,363 

Number 
9,848 

23.5 

27,774 
30,714 
11,731 

1,365 
6,054 

Number 

Percent 

48.9 
51.1 

(X) 
7.9 

69.3 
10.7 

96.8 
39.6 

1.0 
40.3 

0.4 
0.1 

15.4 
3.2 

33.4 
95.8 
4.2 

(X) 
(X) 

80.6 
77.0 
23.0 
19.4 

Percent 

75.0 
12.0 

14.9 

21.3 
2.3 

52.5 

48.4 

43.9 

Percent 
53.0 

(X) 

(X) 
(X) 
(X) 

21.5 
24.8 

Percent 

U.S. 

49.1% 
50.9% 

35.3 
6.8% 

74.3% 
12.4% 

97.6% 
75.1% 
12.3% 
0.9% 
3.6% 
0.1% 
5.5% 
2.4% 

12.5% 
97.2% 

2.8% 
2.59 
3.14 

91.0% 
66.2% 
33.8% 

9.0% 

U.S. 

80.4% 
24.4% 

12.7% 

19.3% 
11.1% 

56.7% 

52.1% 

17.9% 

U.S. 
63.9% 

25.5 

41,994 
50,046 
21,587 

9.2% 
12.4% 

U.S. 

map 
map 
map 
map 
map 

map 

map 
map 
map 
map 
map 
map 
map 

map 
map 
map 

map 
map 
map 

map 
map 
map 

map 
map 

map 

map 
map 

map 

map 

map 
map 
map 
map 
map 

brief 
brief 
brief 
brief 

brief 

brief 
brief 
brief 
brief 
brief 

brief 

brief 
brief 

brief 

brief 

brief 

brief 

brief 

brief 
brief 

brief 

brief 

brief 

brief 

brief 

brief 

httD://factfinder.census.eov/servlet/SAFFFacts? event=Search&eeo id=& 2eoContext=... 01/15/2008 
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Single-family owner-occupied homes 3,742 
Median value (dollars) 62,600 

Median of selected monthly owner costs (X) 
With a mortgage (dollars) 654 
Not mortgaged (dollars) 179 

(X) Not applicable. 
Source: U.S. Census Bureau, Summary File 1 (SF 1) and Summary File 3 (SF 3] 

(X) 
(X) 
(X) 
(X) 

119,600 

1,088 
295 

map 

map 

Pa 

brief 
brief 
brief 

Page 2 of 2 

The letters PDF or symbol ^~* indicate a document is in the Portable Document Format (PDF). To view the file you will 
need the Adobe® Acrobat® Reader, which is available for freefrom the Adobe web site. 
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Water System Details Page 1 of 2 ;;,r 
o 

Links 

Water System Facilities 

Sample Schedules 

Coliform Sample 
Results 

Coliform Sample 
Summaiy Results 

Lead And Copper 
Sample Summarv 
R--Ots 

t Jon-Coliforrn 
Samples/Results 

Non-Co! ifonn, 
Samples/r^esults by 
Analyte 

Violations/Enforcement 
.•\ctions 

Site Visits 

Milestones 

Return Links 

Water Sy.stems 

Water System Search 

r- ̂  untv Map 

' lossary 

rmKiii ureau 

Water System Details 

Water System No. NM3525733 

Water System 
Name : 
Principal County ^jg^^A 
Served : 

Federal 
Type: 

SAN MATEO MDWCA Sta teType 

Status 

Primary 
Source : 
Activity 
Date : 

C 

C 

GW 

06-01-1977 

Points of Contact 

Name 

ORTEGA, LLOYD 

GRIEGO, ALEX 

Job Title 

null 

Type 

AC 

OP 

Phone 

505-287-
8108 

505-287-
8277 

Address 
PO Box 3228, 

MILAN, 
NM-87021 

PO Box 3228, 
MILAN, 

NM-87021 

Email 

Not 
Available 

Not 
Available 

Annual Operating Periods & 
Population Served 

Service 
Connections 

Start 
Month 

1 

Start 
Day 

1 

End 
Month 

12 

End 
Day 
31 

Population 
Type 

R 

Population 
Served 
m 

Type 

CB 

Count 

M. 

Sources of Water Service Areas 

Name 

WELL #1 
WELL #2 

Type 
Code 
WL 
WL 

Status 

I 
A 

Code 

R 

Name 

RESIDENTIAL 
AREA 

Water Purehases 

Seller 
Water 

System 
No. 

Water System 
Name 

Seller 
Water 
Type 

Purchase 
Date 

Selier 
Facility 
Type 

Seller State 
Asgn ID No. 

Buyer 
Facility 
Type 

Buyer 
State 

Asgn iD 
No. 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=1420&tinwsys_s... 1/15/2008 

file://�/ctions
http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=1420&tinwsys_s


1-Coliform Samples page 1 01L 

•turn Links 

vnalyte List 

Vater System 
tail • 

.Vater Systems 

A-̂ ater System 
arch 

?ounty Map 

ar>' 

Drinking Water Bureau 

Non-Coliform Samples 

Water System No. : NM3525733 
Water System Name :SAN MATEO MDWCA 
Principal County 
Served : 
Status: A 

CIBOLA 

Federal Type: C 
State Type : C 
Primary ^ ^ 
Source: 
Activity Date: 06-01-1977 

This list displays Non-Coliform Samples for the last 2 years by default. Ifyou 
need to search for a specific date range, use the following date fields (you can 
also pick a date from the pop-up calendar next to the field) and click on Search. 

Sample Collection Date From B T O T 

Lab Sample 
No. 

0607731-
0002A 

b\-'I200302138 

pM200300038 

HM200300038 

HM200102180 

HMl 99802280 

HM963196 

Type 

RT 

RT 

RT 

RT 

RT 

RT 

RT 

Collection 
Date& 
Time 

07-31-
2006 

11:10:00 

10-08-
2003 
null 

01-22-
2003 

14:53:00 
01-22-
2003 
null 

09-18-
2001 

10:16:00 
11-17-
1998 

14:16:00 
11-19-
1996 

12:25:00 

Sampling 
Point 

SP257330001 

SP257330011 

SP257330021 

SP257330021 

SP257330021 

SP257330021 

SP257330021 

Sample 
Location 

DISTRIBUTION 
SYSTEM 

WELL#1 

WELL #2 

WELL #2 

WELL #2 

WELL #2 

WELL #2 

Laboratory' 

ASSAGAI 
ANALYTICAL 

LABORATORIES 
INC 

SCIENTIFIC 
LABORATORY 

DIVISION 
SCIENTIFIC 

LABORATORY 
DIVISION 

SCIENTIFIC 
LABORATORY 

DIVISION 
SCIENTIFIC 

LABORATORY 
DIVISION 

SCIENTIFIC 
LABORATORY 

DIVISION 
SCIENTIFIC 

LABORATORY 
DIVISION 

Total Number of Records Fetched = 7 

ttp://eidea.state.nm.us/SDWIS/JSP/NonTcrSamples.jsp?tinwsys_is_number=1420&tinwsys_st_c... 1/15/2008 



Noi^Poliform Sample Results Page 1 of2 

Return Links 

Non-Coliform Samples 

Analyte List 

Watei- System Detail 

Water Systems 

Water System Search 

County Map 

Glossarv 

ing 

Non-Coliform Sample Results 

Water System No.: 
Water System Name: 
Principal County Served : 
Status : 
Lab Sample No. : 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
0607731-0002A 

Federal Type : 
State Type: 
Primary Source : 
Activity Oate : 
Collection Date : 

C 

c 
GW 
06-01-1977 
07-31-2006 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

200.8 

200.8 

245.1 

200.8 

200.8 

200.8 

200.8 

200.8 

Less than 
Indicator 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
lype 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.0025 MG/L 

0.0005 MG/L 

0.001 MG/L 

0.2 UG/L 

0.0005 MG/L 

0.005 MG/L 

0.005 MG/L 

0.0005 MG/L 

0.0005 MG/L 

Concentration 
level 

• 

0.426 MG/L 

Monitoring 
Period Begin 

Date 

Monitoring 
Period End 

Date 
M:C:L 

O.OI 
MG/L 

2 
MG/L 
0.005 
MG/L 
0.1 

MG/L 
0.002 
MG/L 
0:1 

MG/L 
0.05 
MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

..f+r.-//̂ ;Hp« <:tatP nm n.<./SDWTS/.TSP/NonTcrSamDleResults.isp?sample number=0607731-0002A&collectioh date=07-31-2006«feti... 1/15/2008 



Return Links 

Non-Coliforrn Samples 

.A.nalyte List 

Water System Detail 

Water Systems 

Water System Search 

Co till ty Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name : 
Principal County Served : 
Status : 
Lab Sample No.: 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
HM200302138 

Federal Type: 
State Type : 
Primary Source : 
Activity Date : 
Collection Date : 

C 
c 
GW 
06-01-1977 
10-08-2003 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

Less than 
Indicator 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

liCvel 
i:ype 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

O.OOI MG/L 

Concentration 
level 

MG/L 

null 

MG/L 

MG/L 

null 

null 

null 

0.002 MG/L 

MG/L 

MG/L 

Monitoring 
Period Begin 

Date 

Monitoring 
Period End 

Date 
MCL 

0.01 
MG/L 

2 
MG/L 
0.005 
MG/L 
0.1 

MG/L 
0.002 
MG/L 
0.1 

MG/L 
0.05 
MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

h^^eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?s^le_number=HM200302138&collection_date=10-08-2003<S^.. 1/15/2008 
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Return Links 

N on - Co I i ib rm S am pi es 

Analyte List 

Water System. Detail 

W'ate.r Systems 

Water Systeiti Search 

County Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 
Water System Name : 
Principal County Served : 
Status : 
Lab Sample No.: 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
HM200300038 

Federal Type : 
State Type: 
Primary Source : 
Activity Date : 
Collection Date: 

C 
C 
GW 
06-01-1977 
01-22-2003 

Analyte 
Cotie 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

null 

200.8 

245.1 

200.8 

200.9 

200.8 

200.8 

200.8 

Less than 
Indicator 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

O.OOI MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

O.OOI MG/L 

Concentration 
level 

null . 

.4 MG/L 

null 

null 

null 

null 

null 

null 

null 

null 

Monitoring 
Period Begin 

Date 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

Monitoring 
Period End 

Date 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

MCL 

0.01 
MG/L 

2 
MG/L 
0.005 
MG/L 
0.1 

MG/L 
0.002 
MG/L 
0.1 

MG/L 
0.05 
MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

httn-//eiHpa<5tate.nm.ii.s/SDWlS/.ISP/NonTcrSamDleResults.isp?sample number=HM200300038&collection_date=01-22-2003&tin... 1/15/2008 



Return Links 

Non -Col i fo r m S am pi e s 

Analyte List 

Water System Detail 

Water Systems 

Water System Search 

County Map 

Glossarv 

ureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name: 
Principal County Served : 
Status : 
Lab Sample No.: 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
HM200300038 

Federal Type : 
State Type: 
Primary Source: 
Activity Date : 
Collection Date: 

C 
C 
GW 
06-01-1977 
01-22-2003 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

Less than 
Indicator 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

MG/L 

0.4 MG/L 

MG/L 

MG/L 

null 

null 

null 

MG/L 

MG/L 

MG/L 

Monitoring 
Period Begin 

Date 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

Monitoring 
Period End 

Date 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

12-31-2004 

-12-31-2004 

12-31-2004 

M:C:L 

0.01 
MG/L 

2 
MG/L 
0.005 
MG/L 
0.1 

MG/L 
0.002 
MG/L 

0.1 
MG/L 
0.05 
MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

hl^/eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?^k)le_number=HM200300038&collection_date=01-22-2003«M|... 1/15/2008 



Nj^pColiform Sample Results Page 1 of 2 

Return Links 

Non-Coliforrn Samples 

lalyte Li.sl 

Water System Detail 

Water Systems 

W'ater System Search 

County Map 

Glossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name : 
Principal County Served : 
Status : 
Lab Sample No. : 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
HM200102180 

Federal Type : 
State Type: 
Primary Source : 
Activity Date : 
Collection Date: 

C 
C 
GW 
06-01-1977 
09-18-2001 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

. 1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Less t h a n 
I n d i c a t o r 

Y 

N 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Repor t i ng 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

O.OI MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concen t r a t ion 
level 

null 

.4 MG/L 

null 

.002 MG/L 

null 

null 

null 

null 

null 

null 

Monitoring 
Period Begin 

Date 

Monitoring 
Period End 

Date 
M:CL 

O.OI 
MG/L 

2 
MG/L 
0.005 
MG/L 

O.I 
MG/L 
0.002 
MG/L 
0.1 

MG/L 
0.05 

MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

httn-//piHp., ^t;,te nm ii^/SDWTS/.ISP/NonTcrSamDleResults.isD?sample nuniber=HM200102180«&collection date=09-18-2001&tin... 1/15/2008 



Return Links 

Non-Coliforrn Samples 

Analyte Li.st 

Water System Detail 

Water Systems 

Water System Search 

Coimty Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name : 
Principal County Served : 
Status : 
Lab Sample No. : 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
HM 199802280 

Federal Type : 
State Type : 
Primary Source : 
Activity Date : 
Collection Date : 

C 

c 
GW 
06-01-1977 
11-17-1998 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

null 

200.8 

245.1 

200.8 

200.9 

200.8 

200.8 

200.8 

Les-s than 
Indicator 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

null 

.4 MG/L 

null 

null 

null 

null 

null 

null 

null 

null 

Monitoring 
Period Begin 

Date 

Monitoring 
Period End 

Date 
M:CL 

0.01 
MG/L 

2 
MG/L 
0.005 
MG/L 
O.I 

MG/L 
0.002 
MG/L 
O.I 

MG/L 
0.05 
MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

|//eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResuIts.jsp'^^ple_number=HM 199802280&collection_date= 11 -17-1998||ii... 1/15/2008 



-Coliform Sample Results Page 1 of2 

Return Links 

Non-Coliform Samples 

Analyte List 

Water System Detail 

Water Systems 

Water System Search 

County Map 

Glossarv 

>rinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name : 
Principal County Served : 
Status : 
Lab Sample No.: 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
HM963196 

Federal Type: 
State Type: 
Primary Source : 
Activity Date : 
Collection Date : 

C 

c 
GW 
06-01-1977 
11-19-1996 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Les.s than 
Indicator 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

O.OOI MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0005 MG/L 

0.01 MG/L 

0.005 MG/L 

O.OOI MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Monitoring 
Period Begin 

Date 

Monitoring 
Period End 

Date 
M:CL 

0.01 
MG/L 

2 
MG/L 
0.005 
MG/L 
0.1 

MG/L 
0.002 
MG/L 
0.1 

MG/L 
0.05 
MG/L 
0.006 
MG/L 
0.004 
MG/L 
0.002 
MG/L 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM963196&collection_date=ll-19-1996&tinwsy... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM963196&collection_date=ll-19-1996&tinwsy


Return Links 

Non-Co I ifo rm S am pi e s 

Analyte List 

Water System Detail 

Water Systems 

Water System Search 

County Map 

Glossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 
Water System Name: 
Principal County Served : 
Status : 
Lab Sample No.: 

NM3525733 
SAN MATEO MDWCA 
CIBOLA 
A 
8291 DWl 

Federal Type: 
State Type: 
Primary Source : 
Activity Date: 
Collection Date: 

C 
C 
GW 
06-01-1977 
11-30-2005 

Analyte 
Code 

4006 

Analyte -
Name 

COMBINED 
URANIUM 

Method 
Code 

200,8 

Less than 
Indicator 

Y 

Level 
Type 

MRL 

Reporting Concentration 
Level level 

O.OOI MG/L null 

Monitoring 
Period Begin 

Date 

01-01-2004 

Monitoring 
Period End 

Date 

12-31-2007 

MCL 

30 
UG/L 

Total Number of Records Fetched = 1 

l^//eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp'^^ple_number=8291DWl&collection_date=ll-30-2005&tin^^. 1/15/2008 



iNon-coiirorm sample Kesults Page 1 of 1 

Return Links 

Non-Coliform 
Samples 

Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name : 
Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3525733 

SAN MATEO MDWCA 

CIBOLA 

A 
RC200100576 

Federal Type : 
State Type : 

Primary Source : 

Activity Date : 
Collection Date: 

C 
c 
GW 

06-01-1977 
09-18-2001 

.Analyte 
Code 

4020 

4020 

Analyte 
Name 

RADIUM-
226 
RADIUM-
226 

Method 
Code 

null 

null 

Less 
than 

Indicator 

N 

N 

LevelReporting Concentration 
Type Level level 

0.02 PCl/L 

0.02 PCI/L 

.21 PCl/L 

.21 PCl/L 

Monitoring 
Period 

Begin Date 

Monitorin; 
Period En« 

Date 

Gi l 

Lv^sinty f 

ossary 

Total Number of Records Fetched = 2 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200100576&... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200100576&


n-Uoiitorm bampie Results X u . t i , ^ 1 \ j 1. ^ 

jturn Links 

•-Jon-ColifoiiTi 
mples 

^vnalyte List 

Vater System 
lail 

Vater Systems 

tVater System 
arch 

aity Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 
Water System Name 
Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3525733 
SAN MATEO MDWCA 

CIBOLA 

A 
10500974 

Federal Type : 
State Type : 
Primary Source : 

Activity Date: 
Collection Date: 

C 
c 
GW 

06-01-1977 
11-30-2005 

.Analyte 
Code 

4000 

4000 

4010 

4010 

4020 

4020 

4030 

4030 

4100 

4100 

Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
RADIUM (-
226 & -228) 
COMBINED 
RADIUM (-
226 & -228) 
RADIUM-
226 
RADIUM-
226 
RADIUM-
228 
RADIUM-
228 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

900 

900 

null 

null 

903.1 

903.1 

904.0 

904.0 

900 

900 

Less 
than 

Indicator 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

1.96 PCl/L 

1.96 PCI/L 

1.36 PCI/L 

1.36 PCI/L 

1.36 PCI/L 

1.36 PCUL 

0.81 PCI/L 

0.81 PCI/L 

1.8 PCl/L 

1.8 PCI/L 

Concentration 
level 

0 PCI/L 

0 PCI/L 

0 PCl/L 

0 PCl/L 

0.17 PCI/L 

0.17 PCl/L 

0 PCl/L 

0 PCl/L 

1.90 PCI/L 

1.90 PCI/L 

Monitoring 
Period 

Begin Date 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

Monitor! 
Period E 

Date 

12-31-20( 

12-31-20( 

12-31-20( 

12-31-20( 

12-31-20( 

12-3]-20( 

12-31-20( 

12-31-20( 

Total Number of Records Fetched = 10 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampIeResuIts.jsp?sampIe_number=10500974&colle... 1/15/2008 



Grants city, New Mexico - Fact Sheet - American FactFuider Page 1 of 2 

FACT SHEET 

Grants city, New Mexico 
View a Fact Sheet for a race, ethnic, or ancestry group 

Census 2000 Demographic Profile Highlights: 

General Characteristics - show more » 
Total population 

Male 
Female 

Median age (years) 
Under 5 years 
18 years and over 
65 years and over 

One race 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and Other Pacific Islander 
Some other race 

Two or more races 
Hispanic or Latino (of any race) 
Household population 
Group quarters population 
Average household size 
Average family size 

Total housing units 
Occupied housing units 

Owner-occupied housing units 
Renter-occupied housing units 

Vacant housing units 

Social Characteristics - show more » 
Population 25 years and over 

High school graduate or higher 
Bachelor's degree or higher 

Civilian veterans (civilian population 18 years and 
over) 
Disability status (population 5 years and over) 
Foreign born 
Male, Now married, except separated (population 15 
years and over) 
pemale, Now married, except separated (population 
15 years and over) 
Speak a language other than English at home 
(population 5 years and over) 

Economic Characteristics - show more » 
In labor force (population 16 years and over) 
Mean travel time to work in minutes (workers 16 years 
and over) 
Median household income in 1999 (dollars) 
Median family income in 1999 (dollars) 
Per capita income in 1999 (dollars) 
Families below poverty level 
Individuals below poverty level 

Number 
8,806 
4,053 
4,753 

34.4 
715 

6,270 
1,085 

8,420 
4,947 

143 
1,054 

81 
11 

2,184 
386 

4,611 

8,353 
453 
2.61 
3.06 

3,626 
3,202 
2,145 
1,057 

424 

Number 
5,356 
4,119 

718 

970 

1,362 
383 

1,728 

1,832 

3,107 

Number 
3,801 

17.1 

30,652 
33,464 
14,053 

446 
1,810 

Percent 

46.0 
54.0 

(X) 
8.1 

71.2 
12.3 

95.6 
56.2 

1.6 
12.0 
0.9 
0.1 

24.8 
4.4 

52.4 
94.9 
5.1 

(X) 
(X) 

88.3 
67.0 
33.0 
11.7 

Percent 

76.9 
13.4 

15.5 

17.7 
4.4 

59.3 

49.0 

38.4 

Percent 
58.3 

(X) 

(X) 
(X) 
(X) 

19.4 
21.9 

U.S. 

49.1% 
50.9% 

35.3 
6.8% 

74.3% 
12.4% 

97.6% 
75.1% 
12.3% 
0.9% 
3.6% 
0.1% 
5.5% 
2.4% 

12.5% 
97.2% 

2.8% 

2.59 
3.14 

91.0% 
66.2% 
33.8% 

9.0% 

U.S. 

80.4% 
24.4% 

12.7% 

19.3% 
11.1% 

56.7% 

52.1% 

17.9% 

U.S. 
63.9% 

25.5 

41,994 
50,046 
21,587 

9.2% 
12.4% 

map 
map 
map 
map 
map 

map 
-

map 
map 
map 
map 
map 
map 
map 

map 
map 
map 

map 
map 
map 

map 
map 
map 

map 
map 

map 

map 
map 

map 

map 

map 
map 
map 
map 
map 

brief 
brief 
brief 
brief 

brief 

brief 
brief 
brief 
brief 
brief 

brief 
brief 
brief 

brief/ 

brief 

brief 

brief 

brief 

brief 
brief 

brief 

brief 

brief 

brief 

brief 

brief 

Housing Characteristics - show more » Number Percent U.S. 

httD://factfuider.census.eov/servlet/SAFFFacts?_event=Search&geo_id=16000US354862... 01/15/2008 
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Milan village, New Mexico - Fact Sheet - American FactFinder Pagel of 2 

U.S.' Census BureiiiSSB 
Anmrican FactFtrKJejfl^l 

FACT SHEET 

Milan village, New Mexico 

Census 2000 Demographic Profile Highlights: 

General Characteristics - show more » 
Total population 

Male 
Female 

Median age (years) 
Under 5 years 
18 years and over 
65 years and over 

One race 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and Other Pacific Islander 
Some other race 

Two or more races 

Hispanic or Latino (of any race) 
Household population 
Group quarters population 
Average household size 
Average family size 

Total housing units 
Occupied housing units 

Owner-occupied housing units 
Renter-occupied housing units 

Vacant housing units 

View a Fact Sheet for a race, ethnic, or ancestry group 

Social Characteristics - show more » 
Population 25 years and over 

High school graduate or higher 
Bachelor's degree or higher 

Civilian veterans (civilian population 18 years and 
over) 
Disability status (population 5 years and over) 
Foreign born 
Male, Now married, except separated (population 15 
years and over) 
Female, Now married, except separated (population 
15 years and over) 
Speak a language other than English at home 
(population 5 years and over) 

Economic Characteristics - show more » 
In labor force (population 16 years and over) 
Mean travel time to work in minutes (workers 16 years 
and over) 
Median household income in 1999 (dollars) 
Median family income in 1999 (dollars) 
Per capita income in 1999 (dollars) 
Families below poverty level 
Individuals below poverty level 

Housing Characteristics - show more » 

Number 
1,891 

941 
950 

29.8 
163 

1,274 
194 

1,800 
965 
25 

264 
0 
0 

546 
91 

989 

1,891 
0 

2.S1 
3.33 
806 
673 
498 
175 
133 

Number 
1,051 

712 
58 

156 

471 
40 

321 

349 

643 

Number 
761 

22.4 

24,635 
26,776 
10,463 

103 
538 

Percent 

49.8 
50.2 

(X) 
8.6 

67.4 
10.3 
95.2 
51.0 

1.3 
14.0 
0.0 
0.0 

28.9 
4.8 

52.3 

100.0 
0.0 

(X) 
(X) 

83.5 
74.0 
26.0 
16.5 

Percent 

67.7 
5.5 

12.5 

27.6 
2.1 

50.6 

50.7 

37.7 

Percent 
58.6 

(X) 

(X) 
(X) 
(X) 

21.9 
28.2 

U.S. 

49.1% 
50.9% 

35.3 
6.8% 

74.3% 
12.4% 

97.6% 
75.1% 
12.3% 
0.9% 
3.6% 
0.1% 
5.5% 
2.4% 

12.5% 

97.2% 
2.8% 
2.59 
3.14 

91.0% 
66.2% 
33.8% 

9.0% 

U.S. 

80.4% 
24.4% 

12.7% 

19.3% 
11.1% 

56.7% 

52.1% 

17.9% 

U.S. 
63.9% 

25.5 

41,994 
50,046 
21,587 

9.2% 
12.4% 

map 
map 
map 
map 
map 

map 

map 
map 
map 
map 
map 
map 
map 

map 
map 
map 
map 
map 

map 

map 
map 
map 

map 
map 

map 

map 
map 

map 

map 

map 
map 
map 
.map 
map 

brief 
brief 
brief 
brief 

brief 

brief 
brief 
brief 
brief 
brief 

brief 

brief 
brief 

brief 

brief 

brief 

brief 

brief 

brief 
brief 

brief 

brief 

brief 

brief 

brief 

brief 

Number Percent U.S. 

httD ://factfinder. census. sov/servl et/S AFFFacts ?_event=S earch&geo_id=&_geoContext=... 01 /15/200 8 



GRANTS AIRPORT, NEW MEXIUU - Ulimaie ;iumraary 

Back to: 
S t a t e 

Hap 
J 

NOTE: 
To print data frame (right side), cliclc on right r 
frame before printing. 

1971-2000 ,' 
I 

• Daily Temp. & Precip. 
• Daily Tabular data (-23 KB) '' 
• Monthly Tabular data (~1 KB) 
• NCDC 1971-2000 Normals (~3 ' 
KB) 

1961 -1990 

• Daily Temp. & Precip. 
• Daily Tabular data (-23 KB) 
• Monthly Tabular data (-1 KB) 
• NCDC 1961-1990 Normals (~3 
KB) 

GRANTS AIRPORT, NEW MEXICO 
(293682) 
Period of Record Monthly Climate Summary 

Period of Record : 5/1/1953 to 6/30/2007 

Period of Record 

• Station Metadata 
• Station Metadata Graphics 

General Climate Summary 
Tables 
• Temperature 
• Precipitation 

Heating Degree Days 
. /~^ 1 T-v 

^ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

46.4 51.5 58.4 67.5 76.5 86.5 M A 85.1 79.8 69.4 56.4 47.3 67.8 Average Max. 
Temperature (F) 

Average Mm. ^^^ ^^^ ^4.0 30.3 39.0 47.6 55.1 53.1 44.6 32.8 22.1 14.4 33.0 
Temperature (F) 

Average Total ^^^ ^^^ ^^^ ^^^ ^^^ ^^^ ^ .̂ ^ ^.03 1.31 1.11 0.58 0.63 10.40 
Precipitation (in.) 
Average Total 
SnowFall (in.) 
Average Snow 
Depth (in.) 
Percent of possible observations for period of record. 
Max. Temp.: 96.2% Min. Temp.: 96.3% Precipitation: 96.1% Snowfall: 93.2% Snow Depth: 
91.7% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

Western Regional Climate Center, wrcc@dri.edu 

2.6 2.2 1.7- 0.4 0.0 0.0 0.0 0.0 0.0 0.4 1.0 4J_ 123 

O O O O O O O O O O O O 0 

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl7nm3682 01/07/2008 

mailto:wrcc@dri.edu
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl7nm3682


SAN MATEONEW MEXICO - Climate Summary 

Back to: 

NOTE: 
To print data frame (right side), clicl< on right 
frame before printing. 

1971 - 2000 

• Daily Temp. & Precip. , 
• Daily Tabular data (-23 KB) f. 
• Monthly Tabular data (~1 KB) ', 
• NCDC 1971-2000 Noi-mals (~3 f 
KB) :' 

1961 -1990 

• Daily Temp. & Precip. 
• Daily Tabular data (-23 KB) 
• Monthly Tabular data (~1 KB) 
• NCDC 1961-1990 Normals (-3 
KB) 

Period of Record 

Station Metadata 
Station Metadata Graphics 

General Climate Summary 
Tables 
» Temperature 
• Precipitation 
• Heating Degree Days 

ll....: -•: -.. iT 

SAN MATEO, NEW MEXICO (297918) 
Period of Record Monthly Climate Summary 

Period of Record : 4/1/1918 to 2/29/1988 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max ^^^ ^^^ ^^^ ^^^ ^ ^ j gj ^ ^ 3 ^ ^^^ .73 ^ ^2.9 50.9 41.4 61.7 
Temperature (F) 

Average Mm. ^^^ ^^^ 25.2 30.7 40.5 50.0 55.3 53.3 46.5 35.9 25.3 17.0 34.6 
Temperature (F) " 

Average Total ^ 3^ ^ ^g 0.37 0.31 0.48 0.48 1.68 2.11 1.12 0.76 0.45 0.28 8.66 
Precipitation (in.) 

Average Total 2.2 1.5 1.1 0.0 0.2 0.0 0.0 0.0 0.0 0.2 1.4 3.1 9.7 
SnowFall (in.) — 

Average Snow O O O O O O O O O O O O 
Depth (in.) 
Percent of possible observations for period of record. 
Max; Temp.: 30.1% Min. Temp.: 31.1% Precipitation: 42.3% Snowfall: 27.1% Snow Depth: 
26% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

0 

Western Regional Climate Center, wrcc@dri.edu 

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl7nm7918 01/07/2008 

mailto:wrcc@dri.edu
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl7nm7918
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BOZEMAN-BELGRADE AP, MT (KBZ 
BUTTE AP, MT (KBTM). WIND R 
CUT BANK AP, MT (KCTB). WIN 
DILLON AP, MT (KDLN). WIND 
GLASGOW AIRPORT, MT"(KGGW). 
GLENDIVE AIRPORT, MT (KGDV). 
GREAT FALLS AP, MT (KGTF). 
GREAT FALLS-MALSTROM AFB, 
HAVRE AIRPORT, MT (KHVR). 
HELENA AIRPORT, MT (KHLN) 
JORDAN AIRPORT, MT (KJDN) 
KALISPELL AP, MT (KFCA). 
LEWISTOWN AIRPORT, MT (KLWT) 
LIVINGSTON AP, MT (KLVM). W 
MILES CITY AP, MT (KMLS). W 
MISSOULA AIRPORT, MT (KMSO). 
SIDNEY MUNI AP, MT (KSDY). 
WOLF POINT AP, MT (KOLF). W 
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CALIENTE AP, NV (KP3 8). WIN 
DESERT ROCK-MERCURY, NV (KDR 
ELKO AIRPORT, NV (KEKO). WI 
ELY AIRPORT, NV (KELY). WIN 
EUREKA AIRPORT, NV (KP68). 
FALLON NAS, NV (KNFL). WIND 
LAS VEGAS AIRPORT, NV (KLAS) 
LAS VEGAS-NELLIS AFB, NV (KL 
LOVELOCK AIRPORT, NV (KLOL). 
NORTH LAS VEGAS AP, NV (KVGT 
RENO-TAHOE AP, NV (KRNO). W 
TONOPAH AIRPORT, NV (KTPH). 
WINNEMUCCA AP, NV (KWMC). W 
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ALAMOGORDO-HOLLOMAN AFB, NM 
ALBUQUERQUE-DOUBLE EAGLE II 
ALBUQUERQUE INT'L AP, NM (KA 
ARTESIA AP, NM (KATS). WIND 
CARLSBAD AP, NM (KCNM). WIN 
CLAYTON MUNI AP, NM (KCAO). 
CLINES CORNERS, NM (KCQC). 
CLOVIS MUNI AP, NM (KCVN). 
CLOVIS-CANNON AFB, NM (KCVS) 
DEMING AP, NM (KDMN). WIND 
FARMINGTON AP, NM (KFMN). W 
GALLUP AIRPORT, NM (KGUP). 
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HOBBS AIRPORT, NM (KHOB). W 
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ROSWELL AIRPORT, NM (KROW). 
RUIDOSO AIRPORT, NM (KSRR). 
SANTA FE AIRPORT, NM (KSAF). 
SILVER CITY AP, NM (KSVC). 
TAOS MUNI AIRPORT, NM (KSKX) 
TRUTH OR CONSEQUENCES AP, NM 
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ASTORIA AIRPORT, OR (KAST) 
AURORA AIRPORT, OR (KUAO). 
BAKER CITY AP, OR (KBKE). 
BURNS MUNI AP, OR (KBNO). 
CORVALLIS AP, OR (KCVO). 
EUGENE AIRPORT, OR (KEUG). 
HERMISTON MUNI AP, OR (KHRI) 
KLAMATH FALLS AP, OR (KLMT) 
LA GRANDE AP, OR (KLGD) 
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rage 1 01ij 

jTevailing wind direction is based on the hourly data from 1992-2002 and is defined as the 
direction with the highest percent of frequency. Many of these locations have very close 
Secondary maximum which can lead to noticeable differences month to month. 

Click on a State: Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, 
Oregon, Utah, Washington, Wyoming 

All directions are where the wind blows FROM. 

ALASKA 

PREVAILING WIND DIRECTION 

STATION I JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

AMBLER AIRPORT, AK. (PAFM) 
ANAKTUVUK PASS AP, AK (PAKP) 
ANCHORAGE INT'L AP, AK (PANC) 
ANIAK, AK. (PANI) 
ANNETTE AP, AK (PANT). WIND 
ANVIK AP, AK (PANV). WIND R 
ARCTIC VILLAGE AP, AK (PARC) 
BARROW, AK. (PABR) 
BARTER ISLAND, AK. (PABA) 
BETHEL AIRPORT, AK. (PABE) 
BETTLES AP, AK. (PABT) 
BIRCHWOOD, AK. (PABV) 
BUCKLAND AP, AK. (PABL) 
CANTWELL AP, AK (PATW). WIN 
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CAPE NEWENHAM, AK (PAEH). W 
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ELMENDORF AFB-ANCH, . AK-PAED 
EMMONAK, AK (PAEM). WIND RO 
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Mayerson, David, NMENV 

From: Cox, Al (Grants) [ACox@barrick.com] 

Sent: Monday, December 31, 2007 11:37 

To: Mayerson, David, NMENV 

Cc: Mercer, Lena (Grants); Venable, Adrian (Grants); Kump, Dan (Grants) 

Subject: RE: Request for information 

Follow Up Flag: Follow up 

Flag Status: Red 

Dave, 
Yes, we do collect that data at the site, but it is in raw data form. There is also historic information for the 
Anaconda Bluewater site - the Grants airport met data is not representative of what conditions are at the Grants 
site itself. 
We can discuss if you like -1 will be back in office on Jan 2-4 and then on travel for all of the following week. 

Have a great New Year's!! Al 

From; Mayerson, David, NMENV [mailto:David.Mayerson@state.nm.us] 
Sent: Friday, December 28, 2007 4:10 PM 
To: Cox, Al (Grants) 
Subject: Request for information 

Hi Al: I hope that you had a good holiday. 

I am looking for some historical wind direction data for your area. Do you collect that type of data at your site? 
Thanks. 

David L. Mayerson 
New Mexico Environment Department 
Water and Waste Management Division 
Ground Water Quality Bureau 
Superfund Oversight Section 
1190 St. Francis Drive 
Suite N2312 
POB 26110 
Santa Fe,NM 87505 
(505) 476-3777 
(505) 827-2965 
david.maverson ©state.nm.us 
Normal work hours: Monday-Thursday 0700-1730 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. — This email has been scanned by the Sybari - Antigen Email System. 

r\ '^/f\ '^nrlt^Q 

mailto:ACox@barrick.com
mailto:David.Mayerson@state.nm.us
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Bluewater Creek New Mexico 
s ta t ion 
Latitude 
Longitude 
Elevation 
Element 

Bluewater Creek llev; Mexico 
35° 1 3 ' 22" t̂  TVr 
lOB" 09 ' 19" M ^ ^ 
7624. f t . 24% 
hean Wind Speed , 

V 

start Date: Jan. 1, 2007 
End Date: Efec. 31, 2008 

* of Dai's : 731 of 731 
* obs;poss: 8909 of 17544 

©Western R.egional Climate Center 

Sub-interval Windows 
Start End 

Month: Jan. Dec. 
Day: 01 31 
Hour: 00 23 

Bluewater Creek New Mexico - Wind Frequency Table (percentage) 

Latitude : 35° 13' 22" N 
Longitude : 108° 09' 19" W 

Start Date : Jan. 1,2007 
End Date: Dec. 31,2008 

Sub Interval Windows 
Start End 

http://www.raws.dri.edu/cgi-bin/wea_windrose2.pl 01/09/2008 
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Elevation: 7624 ft 
Element: 

#ofDays:731of731 
# obs : poss : 8909 of 17544 

Month Jan. Dec. 
Day 01 31 
Hour 00 23 

(Greater than or equal to initial interval value and Less than ending interval value.) 

Range 
(mph) 
1.3-4 
4 - 8 
8-13 
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32-39 
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47-
Total(%) 
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4.4 3.9 

6.8 6.7 
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0.0 0.0 

0.0 0.0 
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Bluewater Creek New Mexico - Hourly Wind Statistics Table 

Latitude : 35° 13' 22" N 
Longitude : 108° 09' 19" W 

Elevation: 7624 ft. 
Element: 

Time 
Speed 
U-Vel 
V-Vel 

Start Date : Jan. 1,2007 
End Date: Dec. 31,2008 

#ofDays:731of731 
# obs : poss : 8909 of 17544 

Sub Interval Windows 
Start End 

Month Jan. Dec. 
Day 01 31 
Hour 00 23 

-Time of Day (L.S.T.) 

- Average (Scalar) Speed in MPH 
- East-West Velocity, Positive to East 

- North-South Velocity, Positive to North 
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Elevation: 8289 ft 
Element: 

#ofDays:365of365 
# obs : poss : 8748 of 8760 

Month Jan. Dec. 
Day 01 31 
Hour 00 23 

(Greater than or equal to initial interval value and Less than ending interval value.) 

Range 
(mph) 
1.3-4 

' 4 - 8 
8-13 
13-19 
19-25 
25-32 
32-39 
39-47 

47-
Total(%) 

Calm(<1.3) 

Ave 
Speed 

N 

1.4 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.4 

3.5 

NNE NE ENE E 

1.4 1.2 
1.2 0.7 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
2.5 2.0 

3.6 3.5 

0.7 0.8 
0.5 0.6 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
1.3 1.4 

3.7 3.9 

ESE SE SSE S 

1.0 1.7 
0.8 1.7 
0.0 0.1 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
1.8 3.5 

4.1 4.1 

2.4 5.5 

2.9 2.8 
0.6 1.0 
0.0 0.1 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
5.9 9.5 

4.6 4.3 

SSW 

8.2 
5.1 
1.5 
0.1 
0.0 

0.0 
0.0 
0.0 
0.0 

14.9 

4 J 

SW 

5.6 

7.9 
1.1 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
14.7 

4.5 

WSW W 

2.4 1.9 
5.6 3.4 
0.6 0.3 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
8.5 5.7 

4.7 4.5 

WNW NW NNW Total 

1.6 
2.4 
0.1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
4.0 

4.2 

1.7 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
3.7 

3.8 

1.4 
1.3 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
2.7 

3.7 

38.6 

40.1 
5.3 
0.3 
0,0 

0.0 
0.0 

0.0 
0.0 

84.3 
15.6 

3.6 

Bluewater Ridge New Mexico - Hourly Wind Statistics Table 
Sub Interval Windows 

StartDate: Jan. 1,2007 
End Date: Dec. 31,2007 

#ofDays:365of365 
# obs : poss : 8748 of 8760 

Latitude: 35° i r 39" N 
Longitude : 108° 09' 47" W 

Elevation: 8289 ft. 
Element: 

Start End 
Month Jan. Dec. 

Day 01 31 
Hour 00 23 

Time - Time of Day (L.S.T.) 
Speed - Average (Scalar) Speed in MPH 
U-Vel - East-West Velocity, Positive to East 
V-Vel - North-South Velocity, Positive to North 

r\ 1 t / \ n //^ /^^P\r 
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Bluewater Ridge New Mexico 
s ta t ion 
Latitude 
Longitude 
Elei-'ation 
Element 

; B l u e i i f a t e r R i d g e Hew M e x i c o 
: 35° 11 ' 39" M T\J 
: 108° 09' 47" W "'• 7, 
: 8289 f t . ^^^ 
: Mean Wind Speed 

V -

start Date: Jan. 1, 2007 
End Date: Dec. 31, 2007 

* of Days : 365 of 365 
H obs:poss: 8748 of 8760 
© Western Regio nal Climate Center 

Sub-interval Windows 
Start End 

Honth: Jan. Dec. 
Day: 01 31 
Hour: 00 23 

Bluewater Ridge New Mexico - Wind Frequency Table (percentage) 

Latimde: 35° 11'39" N 
Longitude : 108° 09' 47" W 

Start Date : Jan. 1,2007 
End Date: Dec. 31,2007 

Sub Interval Windows 
Start End 

http://www.raws.dri.edu/cgi-bin/wea_windrose2.pl 01/09/2008 

http://www.raws.dri.edu/cgi-bin/wea_windrose2.pl
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<?xml version = "1.0" encoding=-"ISO-8859-l" ?> 
<metadata> 
<idinfo> 
<citat ion> 
<descript> 
<abstract>This da ta w a s co l lec ted by t h e U.S. Bureau of Land Managemen t 

(BLM) in N e w Mexico at bo th t h e New Mexico Sta te Off ice and a t t he va r i ous 
f i e ld o f f i ces . Th is da tase t is m e a n t t o dep ic t t h e sur face o w n e r or manage r 
of t h e land parce ls . I n t h e vas t m a j o r i t y o f land parce ls , t h e y w i l l be one and 
t h e s a m e . Howeve r , t he re are ins tances w h e r e t he o w n e r and manage r of 
t h e land su r face are no t t h e same. W h e n t h i s occurs , t he manage r of t h e 
land is usua l l y i nd i ca ted . BLM's Master T i t l e Plats are t he o f f i c ia l land 
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o w n e r s h i p and / or su r face m a n a g e m e n t of al l lands in t he s ta te of New 
Mex ico . Every e f fo r t is m a d e t o re fe rence o f f i c ia l , f ede ra l land records and 
i n f o r m a t i o n f r o m Sta te o f N e w Mex ico land m a n a g e m e n t agenc ies t o dep ic t 
f ede ra l and s ta te lands. No e f f o r t is made t o t r ack p r i va te land i n te res ts , 
un less t h e y re tu rn to f ede ra l o r s ta te ownersh ip .< /comple te> 
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<or ig in>U. S. Bureau of Land Management< /o r ig in> 
<pubdate>2007</pubdate> 
< t i t le>Master T i t le P la ts</ t i t le> 

</citeinfo> 
</srccite> 

<srcscale>23760</srcscale> 
<typesrc>Mylar t ransparency< / t ypes rc> 

• <srctime> 
• <t imeinfo> 
• <sngdate> 

<caldate>20071203</caldate> 
</sngdate> 
</t imeinfo> 
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Bluewater, New Mexico, 
Disposal Site 

FACT SHEET 

V 

This fact sheet provides information about the Uranium Mill Tailings Radiation Control Act of 1978 
Title II disposal site at Bluewater, New Mexico. This site is managed by the 

U.S. Department of Energy Office of Legacy Management 

Site Description and History 
The Bluewater Disposal Site is in Cibola County in 
west-central New Mexico. Anaconda Copper Company 
constructed the original carbonate-leach mill at the 
site in 1953 to process uranium ore. I he mill had a 
production capacity of 300 tons of ore per day. A 
discovery of sandstone uranium ores in the area led to 
construction of an acid-leach mill at the site that began 
operations in 1957. The carbonate-leach mill closed in 
1959, and production in the acid-leach mill was reduced 
for economic reasons. The acid-leach mill resumed full 
operations in 1967, and the capacity of the mill had 
increased to 6.000 tons of ore per day by 1978. Milling 
'operations at the site ended on l-ebmary 14,1982. In 
l9ab, LliB Aiiduoiidd Cuppei Company became the 
Atlantic Richfield Company (ARCO). 

Uranium-ore processing at the Bluewater mill produced 
radioactive tailings, a predominantly sandy material. 
The tailings were conveyed in slurry from the mill to two 
locations, depending on the milling method. The acid-
leach tailings were segregated from the carbonate-leach 
tailings to prevent chemical reactions from occurring as 
a result of mixing acidic and basic compounds. Process 
water in the tailings slurry leached into the undedying 
San Andres aquifer and contaminated the ground water; 
the main constituents of concern are molybdenum, 
selenium, and uranium. 

ARCO began decommissioning the mill in 1989 and 
began site reclamation in 1991. By 1995, all mill 
tailings, contaminated soils, demolished mill structures, 
and contaminated vicinity property materials were 
encapsulated in three on-site disposal areas. These 
areas are the main disposal cell, which comprises the 
acid tailings and the contiguous south bench disposal 
area; the carbonate tailings cell and a contiguous 
asbestos disposal area; and the polychlorinated 
biphenyl (PCB) disposal cell, which contains uranium 
mill tailings and soils mixed with PCBs. More than 
80 percent of the total tailings material is encapsulated 
1 the main disposal cell. 

MV.TSM11V0001\O4\CIOrs01838\SO1S3B00iiu(l JackR 6/21/2005 2:53:37 P M " 

Location of ttie Bluewater Disposal Site 

Regulatory Setting 
Congress passed the Uranium Mill Tailings Radiation 
Control Act (UMTRCA) in 1978 (Public Law 95-604). 
The Bluewater site is under the jurisdiction of Title II of 
UMTRCA, which applies to uranium millsites that were 
under active U.S. Nuclear Regulatory Commission, 
(NRC) license when UMTRCA was passed. Title 11 
of the legislation specifies that after reclamation is 
completed, long-term custody of the site is the 
responsibility of either the federal government or 
the host state, at the option of the state. New Mexico 
declined to become the long-term custodian of the 
Bluewater site, and the U.S. Department of Energy 
(DOE) assumed custodial responsibility. Under Title II 
of UMTRCA, the licensee, ARCO, was responsible for 
remedial action. NRC's cleanup and reclamation 
standards are promulgated in Title 10 Code of Federal 
Regulations (CFR) Part 40, Appendix A. These 
standards conform to U.S. Environmental Protection 
Agency (EPA) standards in 40 CFR 192. The site was 
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RELOCATED 
CONTAMINATED 
MATERIALS 

Southwest-Northeast Cross Section of the ft/lain Disposal Cell at the Bluewater Disposal Site 

included under NRC's general license for long-term 
custody in 1997. At that time, title to the site transferred, 
from ARCO to DOE. 

Disposal Site 
The site comprises 3,300 acres; about one-third of 
vhich (the southem and western parts) is covered by 
oasalt that may have flowed as recently as 2,000 to 
4,000 years ago. Much ofthe remainder of the site is 
covered with fine-grained material deposited by wind 
and water. The region around the disposal site is 
sparsely populated, and the main land use near the 
site is grazing. A barbed-wire perimeter fence encloses 
the entire site. 

Compliance Strategy 

Several years of active treatment by pumping 
contaminated ground water from the aquifer 
produced no significant reduction in cpncentrations of 
molybdenum, selenium, and uranium. In 1990. ARCO 
applied to NRC for alternate concentration limits-
Alternate concentration limits may be adopted 
within specified areas when established maximum 
concentration limits are unattainable, providing the 
alternate concentration limits do not pose a present 
or potential future hazard to human health or the 
environment. NRC approved the application in 1996. 

PCB-contaminated waste was discovered during 
reclamation of the mill. At the time of the discovery, no 
commercial waste disposal facility in the United States 
was licensed to accept radioactive waste contaminated 
with PCBs. These wastes were regulated under the 
Toxic Substances Control Act, which is under EPA's 

jurisdiction. ARCO proposed encapsulating the wastes 
on site in a separate disposal cell. After resolution of 

several issues, EPA agreed to issue a permit for the 
proposed disposal approach, provided that ARCO 
conducted ground water monitoring and maintained the 
appropriate records. DOE concurred with the disposal 
subject to an indemnification agreement whereby 
ARCO agreed to cover future costs that may result 
from the PCB disposal. 

The compliance strategy includes annual ground 
water monitoring at nine monitor wells located inside 
the site boundary. Samples are analyzed annually for 
PCBs and every 3 years for molybdenum, selenium, 
and uranium. 

Disposal Cell Design 

The main disposal cell covers about 320 acres and 
contains an estimated 23 millions tons (16 million 
cubic yards) of tailings and other contaminated 
materials having a total activity of about 11,200 curies 
of radium-226. The cover of the main disposal cell is a 
two-layer system designed to encapsulate and protect 
the contaminated materials. The cover consists of a 
low-permeability radon barrier (first layer placed over 
compacted tailings) and a rock (riprap) erosion 
protection layer. 

The carbonate tailings cell covers about 65 acres and 
contains an estimated 1.3 million tons (930,000 cubic 
yards) of contaminated materials having a total activity 
of about 1,130 curies of radium-226. Layers of barrier 
material and riprap similar to those on the main 
disposal cell also cover the carbonate tailings cell 
to protect the cover from erosion. 

The PCB disposal cell is less than 1 acre and contains 
PCB-contaminated material sealed in 144 drums 
placed on a 3-foot-thick clay liner. Voids between the 
drums were filled with a soil-cement mixture to prevent 
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1.0 EXECUTIVE SUMMARY AND INTRODUCTION 

1.1 EXECUTIVE SUMMARY 

Homestake Mining Company of Califomia manages a ground water restoration program 

as defined by Nuclear Regulatory Commission (NRC) License SUA-1471, and New Mexico 

Environment Department (NMED), DP-200 permit. The restoration program is a dynamic on-going 

strategy based on a restoration plan, which began in 1977, and is scheduled to be completed in 2015. 

Homestake's long-term goal is to restore the ground water aquifer to levels as close as 

practicable to the up-gradient background levels. A ground water collection area (see shaded area 

on Figure 2.1-1, Page 2.1-11) has been established and is bounded by a down-gradient perimeter of 

injection/infiltration wells and trenches. Alluvial ground water that flows beneath the taihngs enters 

this collection area. All ground water in the alluvial aquifer that is within the collection area is 

eventually captured by the collection well system. Once ground water quality restoration within the 

zone is complete and approved by the agencies, the site is to be transferred to the U.S. Department of 

Energy, which will have the responsibility for long-term site care and maintenance. 

The data reported within this document represent the results ofthe monitoring program 

during 2008. This is a yearly reporting requirement. A similar report has been submitted to the 

agencies each year since 1983 (see hst in Section 1.2). 

The restoration program is designed to remove target contaminants from the ground 

water by flushing the alluvial aquifer with deep-well supplied fresh water or water produced from 

the reverse osmosis (R.O.) plant. A series of collection wells is used to collect the contaminated 

water, which is pumped to the R.O. plant for treatment or, alternatively, reported to the evaporation 

ponds. 

Historically, the contaminants are found in two different aquifer systems. The aquifer 

system of primary concem is the alluvial system, which averages approximately 100 feet in depth, 

and extends generally north to south encompassing the San Mateo alluvial aquifer. In addition, a 

second aquifer system is found within the Chinle formation underlying the San Mateo alluvium. It is 

comprised of three separate aquifers designated as the Upper, Middle and Lower Chinle aquifers. 

The Hydro-Engineering 2003b report should be reviewed for details of the geologic setting and 

aquifer conditions on the site. The Upper and Middle Chinle aquifers subcrop beneath the alluvial 

system near the project site. Slight to moderately elevated concentrations of constituents of concem 

Grants Reclamation Project 
2008 Annual Report . . . 
Monitoring / Performance 



TABLE 4.1-4. WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL WELLS, (cont'd.) 

WELL 
NAME 

* 0870 

0871 

* 0872 

* 0873 

* 0874 

* 0875 

0876 

0877 

0879 

0881 

0882 

0883 

'08&4 

0885 

0886 

0887 

0888 

0889 

0890 

0893 

0894 

0895 

0896 

0897 

0899 

0905 

0906 

0909 

0910 

0912 

0913 

0914 

0915 

0916 

0917 

0920 

NORTH. 
COORD. 

1532680 

1533603 

1533092 

1533286 

1533968 

1532785 

1532853 

1533068 

1532401 

1542034 

1541404 

1540097 

1542677 

1541919 

1542327 

1543063 

1542285 

1540047 

1541365 

1541934 

1541976 

1541521 

1542246 

1543819 

1543801 

1532700 

1532900 

1531900 

1528800 

1471000 

1555800 

1555500 

1552650 

1552350 

1542200 

1555800 

EAST. 
COORD. 

484906 

485400 

485407 

484505 

484925 

483634 

486088 

488067 

486104 

481478 

482396 

483039 

481498 

483474 

482487 

482469 

479335 

480222 

480088 

482244 

478317 

476222 

476237 

478237 

477288 

480850 

480450 

483400 

481150 

478250 

500950 

500850 

499650 

499600 

514600 

496900 

WELL 
DEPTH 
(FT-MP) 

93.0 

100.0 

100.0 

100.0 

105.0 

125.0 

95.0 

70.0 

70.0 

96.0 

110.0 

100.0 

90.0 

100.0 

90.0 

67.0 

105.0 

65.0 

101.0 

98.0 

78.0 

104.0 

113.0 

93.0 

110.0 

120.0 

-
140.0 

138.0 

-
-

93.0 

100.0 

160.0 

-

-

CASING 
DIAM 
(IN) 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

4.5 

4.5 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

4.5 

4.5 

5.0 

5.0 

4.0 

4.0 

5.0 

-
4.0 

5.0 

-
8.0 

6.0 

4.0 

4.0 

-
7.0 

WATER LEVEL 
MP 

ABOVE 
DEPTH ELEV. 

DATE (n-MP) (R-MSL) 

1/11/1996 

1/11/1996 

1/11/1996 

1/11/1996 

1/11/1996 

1/11/1996 

12/4/2008 

8/18/1998 

12/4/2008 

12/8/2008 

11/18/2008 

11/18/2008 

11/19/2008 

12/8/2008 

12/8/2008 

4/1/2008 

12/8/2008 

10/24/1996 

12/8/2008 

12/8/2008 

11/16/2005 

11/19/2008 

11/19/2008 

9/27/1998 

6/2/2008 

11/13/2006 

8/29/1995 

11/20/2007 

-
-

1/24/1996 

5/6/2008 

6/19/2006 

4/26/1994 

-
5/11/1994 

68.56 

66.86 

65.80 

67.55 

68.68 

69.85 

86.20 

63.58 

69.17 

73.85 

68.21 

62.61 

74.76 

67.79 

70.31 

54.54 

76.00 

63.31 

73.90 

70.10 

77.40 

87.11 

88.09 

83.28 

100.30 

0.00 

74.65 

92.60 

-
-

38.40 

42.30 

30.00 

40.00 

-
33.40 

6475.60 

6477.85 

6477.51 

6475.46 

6476.66 

6472.99 

6458.06 

6489.50 

6475.38 

6491.19 

6492.95 

6494.52 

6491.34 

6496.85 

6494.24 

6513.19 

6481.33 

6486.32 

6484.53 

8493.87 

6476.89 

6466.73 

6467.52 

6478.97 

6470.54 

6545.00 

6462.75 

6446.30 

-
-

6604.60 

6599.70 

6595.00 

6585.00 

-
6594.20 

4.1 - 20 

LSD 
(FT) 

1-9 . 

2.4 

1.8 

1.9 

2.2 

1.7 

1.9 

1.9 

2.2 

2.0 

2.0 

1.9 

1.0 

1.5 

1.5 

1.5 

1.1 

1.5 

1.7 

2.1 

3.0 

2.4 

2.0 

2.0 

2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1.4 

0.0 

0.0 

0.0 

0.7 

MP ELEV. 
(FT-MSL) 

6544.16 

6544.71 

6543.31 

6543.01 

6545.34 

6542.84 

6544.26 

6553.08 

6544.55 

6565.04 

6561.16 

6557.13 

6566.10 

6564.64 

6564.55 

6567.73 

6557.33 

6549.63 

6558.43 

6563.97 

6554.29 

6553.84 

6555.61 

6562.25 

6570.84 

6545.00 

6537.40 

6538.90 

6535.00 

6530.00 

6643.00 

6642.00 

6625.00 

6625.00 

6800.00 

6627.60 

DEPTH TO 
BASE OF 

ALLUVIUM 
(FT-LSD) 

95 

93 

96 

96 

110 

116 

85 

65 

62 

103 

98 

96 

85 

95 

87 

60 

90 

60 

93 

93 

97 

116 

117 

70 

120 

120 

-
112 

132 

-
-

70 

-
-

--

ELEV. TO CASING 
BASE OF PERFOR-

ALLUVIUM ATIONS 
(FT-MSL) (FT-LSD) 

6447.3 A 

6449.3 A 

6445.5 A 

6445.1 A 

6433.1 A 

6425.1 A 

6457.4 A 

6486.2 A 

6480.4 A 

6460.0 A 

6461.2 A 

6459.3 A 

6480.2 A 

6468.1 A 

6476.1 A 

6506.2 A 

6466.2 A 

6488.2 A 

6463.7 A 

6468.9 A 

6454.3 A 

6435.4 A 

6436.6 A 

6490.3 A 

6448.8 A 

6425.0 A 

- A 

6426.9 A 

6403.0 A 

- A 

- A 

- A 

6555.0 A 

- A 

- A 

- A 

69-89 

60-100 

55-100 

60-100 

55-105 

65-125 

58-88 

58-68 

48-68 

76-96 

70-110 

60-90 

58-88 

70-100 

60-90 

42-67 

75-105 

35-65 

81-101 

78-98 

58-78 

61-101 

73-113 

63-93 

70-110 

100-120 

-
80-135 

120-134 

-

55-85 

45-70 

-

-

SATURATED 
THICKNESS 

28.3 

28.5 

32.0 

30.3 

43.5 

47.9 

0.7 

3.3 

0.0 

31.2 

31.7 

35.2 

11.2 

28.7 

18.2 

7.0 

15.1 

0.0 

20.8 

25.0 

22.6 

31.3 

30.9 

0.0 

21.7 

120.0 

-
19.4 

-
-
-
... 

40.0 

— 
— 

-



TABLE 4.1-4. WELL DATA FORTHE ALLUVIAL AQUIFER REGIONAL WELLS, (cont'd.) 

WELL 
NAME 

^0921 

0922 

"092? 

0925 

0926 

0935 

0936 

0939 

0940 

0942 

0947 

_0950_ 

0952 

0975 

0976 

0977 

0979 

' 0980 

0981 

0982 

0983 

0984 

0985 

0989 

0992 

0993 

0994 

0996 

0997 

0999 

1012 

1013 

1014 

1015 

1018 

1020 

NORTH. 
COORD. 

1555400 

1555200 

1547500 

1548600 

1547500 

1540115 

1543621 

1539766 

1538651 

1538300 

1536206 

1560400 

1534550 

1539780 

1539750 

1539400 

1539180 

1539260 

1538970 

1538570 

1538820 

1538990 

1539000 

1538185 

1539460 

1537860 

1539700 

1537621 

1539821 

1524230 

-
-

-
-
-
-

EAST. 
COORD. 

495800 

492500 

438900 

480800 

472700 

476629 

472978 

483191 

483040 

483710 

491841 

498300 

477800 

482880 

483100 

482730 

483340 

483080 

482820 

483400 

483250 

483100 

483260 

482813 

483800 

483680 

476240 

477989 

473807 

480187 

-
-
-

-
~ 

-

WELL 
DEPTH 
(FT-MP) 

73.0 

96.0 

135.0 

150.0 

134.0 

300.0 

160.0 

97.0 

70.0 

102.0 

100.0 

81.0 

140.0 

-
115.0 

~ 
105.0 

-
-

110.0 

-
103.0 

115.0 

-
100.0 

102.0 

144.0 

138.0 

-
185.0 

... 

... 

-

-
-

-

CASING 
DIAM 
(IN) 

5.0 

6.0 

4.0 

4.0 

4.0 

16.0 

5.0 

8.0. 

~ 
6.0 

4.0 

5.0 

-
-
-

5.0 

~ 
~ 

5.0 

~ 
5.0 

5.0 

~ 
5.0 

5.0 

6.0 

5.0 

-
-

6.0 

4.0 

9.0 

6.0 

5.0 

5.0 

WATER LEVEL 
MP 

ABOVE 
DtKIH bLbV. 

DATE (FT-MP) (FT-MSL) 

5/6/2008 

5/6/2008 

-
-

11/24/2008 

~ 
7/25/1996 

7/24/1996 

-
7/27/1994 

7/12/2000 

-
-

12/9/1995 

7/10/2002 

11/8/1995 

-
-
-
-

7/18/1996 

11/2/1995 

~ 
-

11/14/2008 

12/4/2008 

3/12/1996 

-

-
... 

-
-
-

1/18/1996 

38.83 

50.90 

-
-

95.31 

-
59.31 

57.30 

-
54.63 

25.70 

-
-

61.47 

57.55 

57.70 

-
-
-
-

58.75 

58.10 

-
-

96.20 

105.00 

76.90 

-

-
-

-
-
-

15.17 

6585.17 

6570.80 

• -

-
6462.81 

-
6497.69 

6495.70 

-
6520.55 

6631.30 

-
-

6495.53 

6593.44 

6497.30 

-
-
-
-

6592.25 

6494.90 

-
-

6458.80 

6447.52 

6491.40 

-
... 

... 

-
-
-

-15.17 

4 . 1 - 21 

LSD 
(FT) 

1.9 

1.7 

0.0 

0.0 

0.0 

2.6 

0.0 

2.3 

8.8 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

0.0 

1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MP ELEV. 
(FT-MSL) 

6624.00 

6521.70 

6592.90 

6601.40 

6596.90 

6558.12 

6573.38 

6557.00 

, 6553.00 

6550.20 

6575.18 

6657.00 

6550.00 

6556.00 

0.00 

6557.00 

'6651.00 

6555.00 

6554.00 

6651.00 

6552.00 

6651.00 

6651.00 

6553.00 

6652.00 

6650.00 

6555.00 

6552.52 

6568.30 

6527.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

DEPTH TO 
BASE OF 

ALLUVIUM 
(FT-LSD) 

-

112 

140 

132 

125 

160 

~ 

-
95 

95 

— 

-
-
-

100 

~ 
-

105 

-
98 

102 

-
95 

98 

-
136 

-
-

-
... 

-
... 

-

-

ELEV. TO CASING 
BASE OF PERFOR-

ALLUVIUM ATIONS 
(FT-MSL) (FT-LSD) 

- A 

- A 

6480.9 A 

6461.4 A 

6464.9 A 

6430.5 A 

6413.4 A 

- A 

- A 

6455.2 A 

6480.2 A 

- A 

- A 

- A 

- A 

- A 

6551.0 A 

- A 

- A 

6546.0 A 

- A 

6553.0 A 

6549.0 A 

- A 

6557.0 A 

6552.0 A 

- A 

6414.8 A 

- A 

- A 

- A 

- A 

- A 

. - A 

- A 

- A 

-

94-114 

126-141 

123-132 

95-132 

100-160 

-

-
85-95 

70-100 

-

-

-
90-100 

90-105 

-

88-98 

90-110 

-
85-95 

85-98 

95-110 

126-136 

-
-

-

-
-
-

-

SATURATED 
THICKNESS 

-

: 

-
-

32.3 

-
— 

-
— 

40.4 

— 

-
-
-

42.4 

-
-
— 
— 
— 

43.3 

— 
— 
— 
— 

32.7 

— 
-
... 

... 

-
-
-

-



TABLE 8.0-1. WELL DATA FOR THE SAN ANDRES WELLS. 

MP 
WELL CASING WATER LEVEL ABOVE 

WELL NORTH. EAST. DEPTH DIAM DEPTH ELEV. LSD MP ELEV. 
NAME COORD. COORD. (FT-MP) (IN) DATE (FT-MP) (FT-MSL) (FT) (FT-MSL) 

DEPTH TO 
TOP OF 

SAN ANDRES 
(FT-LSD) 

130 
303 
433 
597 
955 

110 
800 

ELEV. TO 
TOP OF 

SAN ANDRES 
(FT-MSL) 

6454 

6281 

6151 

5987 

5629 

6466 

5776 

CASING 
PERFOR­
ATIONS 
(FT-LSD) 

A -

U 
M , -

L 

S 919-99S 

A 
8 

#1 Deep 1543307 493633 1000.0 10.0 12/12/2007 99.0800 6484.68 0.0 6583.76 

#2 Deep 1542424 490972 870.0 5/4/2005 208.800 6366.86 0.0 6575.66 

0534 1534589 476549 1000.0 16.0 12/4/2008 118.120 6434.45 0.0 6552.57 

0535 1530100 478450 198.0 12.0 12/4/2008 114.800 6425.20 0.0 6540.00 

0545 1540200 476600 0.0 8.0 - - 6560.00 

0806 1541120 486320 584.0 16.0 - - - 0.0 6567.00 

0806R 1541180 486320 600.0 16.0 3/5/2008 134.710 6432.29 - 6567.00 

0822 1538920 488630 980.0 7.0 2/13/2008 135.600 6432.40 0.0 6568.00 

0907 1534250 480800 360.0 16.0 12/4/2008 116.900 6428.70 0.0 6545.60 

0911 1534350 476800 188.0 

0918 - - 725.0 4.0 

0919 - - 628.0 5.0 

0987 

0.0 6552.60 

0.0 6702.40 

0.0 6684.00 

0923 1552400 477900 330.0 5.0 4/6/1994 6464.97 157.63 0.0 6622.60 

0928 1548250 491700 864.0 

0938 1539500 473040 

12/22/2008 169.300 6428.30 1.2 6597.60 

12/17/2008 136.5 6432.30 0.0 6568.! 

0943 1537222 487407 978.0 18.0 12/29/2008 133.300 6422.61 0.0 6555.91 

0949 1540350 483600 551.0 6.0 2/13/2008 130.600 6431.70 0.0 6562.30 

0951 1545500 473200 275.0 10.0 12/29/2008 150.279 6423.42 0.9 6573.70 

0955 1537300 483700 498.0 5.0 11/3/1995 78.0500 6471.95 0.2 6550.00 

0986 1538008 483745 467.0 5.0 8/23/2008 124 6426.00 0.8 6550.00 

1538240 483360 500.0 5.0 11/3/1995 54.4799 6495.52 1.0 6550.00 

90 

520 

790 

123 

262 

620 

35 

356 

60 

229 

138 

801 

95 

120 

704 

112 

460 

.110 

227 

40 

420 

65 

85 

415 

70 

385 

6477 

6047 

5778 

6423 

6284 

6082 

6649 

6328 

6563 

6394 

6458 

5795 

6474 

6449 

5852 

6450 

6102 

6463 

6346 

6510 

6130 

6484 

6464 

6134 

6479 

6164 

0991 1538880 483630 500.0 - 8/26/2008 126.819 6424.18 1.4 6551.00 

S 

S 

8 

A 

S 

8 

S 

A 

S 

S 

8 

A 

8 

A 

8 

A 

S 

A 

S 

S 

A 

8 

A 

S 

A 

S 

A 

L 

8 

A 

8 

S 

504-600 

790-875 

295-360 

635-655 

364-571 

234-330 

703-978 

505-551 

241-275 

385498 

420467 

425470 

8 .0 - 6 



program has shown that any low levels of nitrate, radium-226, radium-228, vanadium and thorium-

230 are also reduced when the key constituents are restored in a particular area. 

Data relating to key constituents currently being restored at the site have been reviewed 

and statistically evaluated to determine upgradient background water quality. These background 

water quality levels have been accepted by NRC, EPA and NMED; the NRC has set site standards 

based on the background water quality and accordingly amended the Radioactive Material license to 

reflect those standards. It should be noted that these site standards are utilized throughout this report 

for comparison purposes in discussing restoration progress. 

Observed alluvial background concentrations of key constituents at the Grants site were 

similar to those in previous years. The only areas where sulfate, TDS and chloride concentrations 

exceed the alluvial site standard are small localized areas east of Valle Verde plus the large area in 

close proximity to the Large and Small Tailings Piles in the Grants Project area. 

Uranium concentrations exceed the alluvial site standard of 0.16 mg/l within the 

collection area near the tailings: There are also three wells in Felice Acres and one well in Murray 

Acres subdivision that contain concentrations of uranium exceeding the site standard. Ground water 

withdrawal for irrigation is being used to fiirther reduce uranium levels that exceed the standard in 

an area southwest of Felice Acres in Section 3 and in the westem half of Section 27 and Section 28. 

Collection ofwater from one well in Murray Acres is being used to reduce uranium concentrations 

in that area. 

Selenium concentrations also exceed the relevant site standard in the collection area near 

the Large Tailings Pile and southeast ofthe Small Tailings Pile. None ofthe sampled subdivision 

wells contained selenium concentrations above the site standard. 

Molybdenum concentrations above the site standard of 0.1 mg/l are not present in the 

sampled subdivision wells. The wells exhibiting elevated molybdenum concentrations are all 

located near the Large and Small Tailings Piles, to the southeast ofthe Small Tailings Pile, and in an 

area in central Section 27. Migration of this constituent has been limited due to natural retardation 

within the alluvial aquifer. 

Nitrate concentrations are compared to the alluvial site standard of 12 mg/l. Areas,to the 

west of the Large Tailings Pile contain higher nitrate concentrations above the site standard, but 

these levels are likely natural given their location. Nitrate concentrations in the area ofthe Large 
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only requires restoration with respect to TDS, chloride and sulfate in a localized area near the Large 

Tailings Pile. 

Uranium concentrations in twelve Upper Chinle wells exceeded the Upper Chinle site 

standard in 2008. Restoration of these elevated values should result from CE2, CE5, CE6, CEl 1 and 

CE12 well collection and the CW4R, CW5 and CW25 well injection efforts. 

Selenium concentrations in the Upper Chinle aquifer exceed the site standard in five 

wells in the mixing zone. The site standards for selenium for the Upper Chinle mixing zone and the 

Upper Chinle non-mixing zone are 0.14 and 0.06 mg/l, respectively. 

,The concentrations of molybdenum exceeded the site standard in four wells near the 

tailings in the Upper Chinle aquifer and six more to the south ofthe Collection Ponds during 2008. 

Restoration for these locations should occur from continued CE2, CE5, CE6, CEl 1 and CE12 well 

collection and CW4R, CW5 and CW25 well injection activities. 

All nitrate concentrations observed in 2008 for the Upper Chinle mixing zone were less 

than the nitrate site standard. This indicates that nitrate is not a constituent of concem in this 

aquifer. 

None ofthe Upper Chinle wells contain a radium-226 plus radium-228 value above 5 

pCi/1. Two wells near the Large Tailings Pile exceeded the site standard for vanadium 

concentrations from the 2008 sampling in the Upper Chinle aquifer. Two ofthe measured thorium-

230 concentrations near the Large Tailings Pile in the Upper Chinle aquifer wells during 2008 were 

0.3 and 0.4 pCi/1 at CEl3 and CE7 respectively. This is consistent with the low observed 

concentrations in the overlying alluvial aquifer. 

The direction and rate of ground water flow in the Middle Chinle aquifer in 2008 is very 

similar to that of past years. Fresh-water injection into well CWr4 started in December of 1997. 

Fresh-water injection into wells CW30 and CW46 started in 2004. The fresh water is building up a 

mound of ground water in this area, which will result in a reversal of the flow of Middle Chinle 

water back toward the alluvial subcrop. Wells 493, 498, CW44 and CW45 are being used for 

irrigation supply, which will increase the flow in the Middle Chinle aquifer from Broadview and 

Felice Acres to the south. Additionally, well CW28 was added as a supply well for fresh-water 

injection in 2002 but has not been used for the last few years. 
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Concentrations of selenium do not exceed the standards in the two zones for the Lower 

Chinle aquifer. All molybdenum concentrations in the Lower Chinle aquifer are less than the site 

standard. None ofthe Lower Chinle nitrate concentrations exist at a significant level. All radium, 

vanadium and thorium-230 concentrations in the Lower Chinle aquifer in 2008 were at low levels 

for these constituents. 
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Rio Algom - Ambrosia Lal<e 

1.0 Site Ident i f icat ion 

Location: 

License No.: 

Docket No.: 

License Status: 

Grants, NM 

SUA-1473 

40-8905 
Possession Only License 

Project Manager: Tom McLaughlin 

2.0 Site Status Summary 

This is a uranium mill tailings site in the Ambrosia Lake uranium district of New Mexico. I t is location approxin 
miles north of Grants, New Mexico. The tailings impoundment contains 33 million tons of uranium ore and co\ 
approximately 370 acres. 

The site status changed from standby to reclamation in August 2003 to reflect the licensee's intent to begin f i 
and reclamation o f t he site leading to termination o f the specific license. The mill was demolished and dispose 
tailings impoundment in late 2003. The demolition was completed in accordance wit'h a mill demolition plan a| 
NRC in October 2003. The staff issued a license amendment for alternate concentration limits (ACLs)_at the si 
2006. Consequently, an"gfounawater corrective actions have been discontinued, and Rio Algom is f inal izingth 
TecTamation. A portion or the tailings impoundment is still open for disposal of Atomic Energy Act, Section l i e 
material. A final soil DP entit led. Closure Plan - Lined Evaporation Ponds (Relocation Plan) was submitted to t l 
November of 2004, and partially approved. A portion of the report, pertinent to the "Section 4" and Pond 9 ev 
pond sediment material is still under review. It is estimated that that portion o f the review will be completed I 
2007. The cost for decommissioning is estimated to be approximately $18 million. 

3.0 Major Technical or Regulatory Issues 

Rio Algom has notified NRC that they intend to sell the property and that the license will be transferred. 

4.0 Estimated Date For Closure 

01/01/2010 

Privacy Policy | Site Disclaimer 
Tuesday, December 04, 2007 

httn://www.nrc.ffov/info-finder/decommissioning/uraniumyrio-algom-ambrosia-lake.html 01/29/2008 

http://www.nrc.ffov/info-finder/decommissioning/uraniumyrio-algom-ambrosia-lake.html


Ambrosia Lake, New Mexico, 
Disposal Site 

'mmmimmtmEmm 
This fact sheet provides information about the Uranium Mill Tailings Radiation Control Act of 1978 

Title I disposal site located at Ambrosia Lake, New Mexico. The site is managed by 
the U.S. Department of Energy OfTice of Legacy Management. 

Site Description and History 
The Ambrosia Lake Disposal Site is a former uranium 
ore processing facility in McKinley County, approxi­
mately 25 miles north of Grants, New Mexico. The site 
is in the Ambrosia Lake Valley, a broad, elongate valley 
dominated by desert grassland piant communities and 
basalt-capped mesas to the north. The site is within 
the Ambrosia Lake Mining District, near the center of 
the Grants Mineral Belt. Decommissioned uranium 
mills, abandoned underground mines, mine shafts and 
vents, ore piles, tailings piles, and heap leach piles are 
close to the site. The area surrounding the millsite is 
sparsely populated. 

The former mill processed more than 3 million tons 
"* uranium ore between 1958 and 1963 and provided 

nium for U.S. Government national defense pro-
yrams. Phillips Petroleum Company built the original 
mill at the Ambrosia Lake site in 1957 to process 
ore from nearby mines. United Nuclear Corporation 
purchased and operated the mill for a brief period in 
1963, then ceased milling operations but retained 
ownership of the site. In the late 1970s to early 19Rn.-̂ , 
United Nuclear Corporation operated an ion exchange 
.cjy.citem, extracting uranium from mine water. All mill 
operations ceased in 1982, leaving radioactive mill 
tailings, a predominantly sandy material, on approxi­
mately 111 acres. Wind and water erosion spread 
some of the tailings across a 230-acre area. 

The U.S. Department of Energy (DOE) remediated 
the Ambrosia Lake site and local contaminated 
vicinity properties between 1987 and 1995. Surface 
remediation consisted of consolidating and encapsulat­
ing all contaminated material on site in an engineered 
disposal cell. The disposal cell occupies 91 acres of a 
290-acre tract of land. 

Regulatory Setting 
Congress passed the Uranium Mill Tailings Radiation 
Control Act (UMTRCA) in 1978 (Public Law 95-604), 
"'hich required the cleanup of 24 inactive uranium ore-

Dessing sites. DOE remediated these sites under 
....d Uranium Mill Tailings Remedial Action Proiect 
in accordance with standards promulgated by the 
U.S. Environmental Protection Agency in Title 40 Code 
of Federal Regulations (CFR) Part 192. Subpart B of 
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Location of the Ambrosia Lake Disposal Site 

40 CFR 192 regulated cleanup of contaminated ground 
water at the processing sites. The radioactive materials 
were encapsulated in U.S. Nuclear Regulatory 
Commission-approved disposal cells. The U.S. Nuclear 
Regulatory Commission general license.for.U.MJRCA. 
Title I sites is established in 10 CFR 40.27. f h e 
Ambrosia Lake Disposal Site was included under 
the general license in 1998. 

Disposal Site 
The disposal cell was closed in 1995 upon encapsula­
tion ofthe tailings and completion ofthe cell cover. The 
ceil contains 6.9 million dry tons (about 5.2 million cubic 
yards) of contaminated material, with a total activity of 
1,850 curies of radium-226. 

The uppermost aquifer beneath the site consists of 
alluvium (river deposits), sandstone, and weathered 
shale. The maximum thickness of the aquifer is 
approximately 175 feet; the maximum saturated 
thickness is 25 feet. This uppermost aquifer is not a 
current or potential source of drinking water because 
of low yield. 
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South-North Cross Section of the Ambrosia Lake Disposal Site 

Compliance Strategy 

The ground water compliance strategy for the 
Ambrosia Lake Disposal Site is no remediation and the 
application of supplemental standards. The strategy of 
supplemental standards may be applied at UMTRCA 
sites where ground water in the uppermost aquifer is 
classified as limited use because it meets any of several 
criteria. Ground water at the Ambrosia Lake site meets 
the criterion of low yield, that is, the quantity ofwater 
reasonably available for sustained continuous use is 
less than 150 gallons per day (40 CFR 192.11[e]). Past 
milling operations, such as wastewater disposal and 
seepage from the tailings pile, supplied most of the 
water that recharged the aquifer. Those sources no 
longer exist, and the tailings and other contaminated 
materials are encapsulated in an engineered disposal 
cell. Ihe-alluvium is expegtedjo. return to the conditions 
of little to np "^ t̂i 'ratiefHt=>at-prevaiied beforejulllioq 
and mining began in the area. Because ground water 

I s l io t a present or potentlaTT^ource, no monitoring 
is required at the site. However, at the request of the 
New Mexico Environment Department, DOE samples 
two monitor wells every 3 years to monitor cell 
performance. 

Disposal Cel l Design 

The rectangular disposal cell measures approximately 
2,500 feet by 1,600 feet, including the toe apron. 
The cell rises approximately 50 feet above the 
surrounding terrain. 

The cover of the Ambrosia Lake disposal cell is a 
multicomponent system designed to encapsulate and 
protect the contaminated materials. The disposal cell 
cover comprises (1) a low-permeability radon barrier 
(first layer placed over compacted tailings) consisting 
of compacted clayey soil, (2) a bedding layer of granular 
bedding material, and (3) a rock (riprap) erosion-
protection layer for the top and side slopes. 

A rock apron of larger diameter riprap surrounds the 
toe ofthe disposal cell. The ground immediately 
adjacent to the cell perimeter has been graded away 
from the cell to protect the site from storm water runoff. 
Disturbed areas have been successfully revegetated. 

Legacy Management Activities 
DOE manages the disposa^site accordjjigJg_a site:_ 
specific Long-Term Surveillance Plan to ensure that 
the disposal cell systems continue to prevent release 
of contaminants to the environment. Under provisions 
of this plan, DOE conducts annual inspections ofthe' 
site to evaluate the condition of surface features, 
performs site maintenance as necessary, and samples 
two monitor wells every 3 years. The encapsulated 
materials will remain potentially hazardous for 
thousands of years. 

in accordance with 40 CFR 192.32, the disposal cell is 
designed to be effective for 1,000 years, to the extent 
reasonably achievable, and, in any case, for at least 
200 years. However, the general license has no 
expiration date, and DOE's responsibility for the safety 
and integrity of the Ambrosia Lake Disposal Site will 
last indefinitely. 

Contacts 
Site-specific documents related to the Ambrosia Lake 
Disposal Site are available on the DOE Office of 
Legacy Management website at 
http://www.LM.doe.gov/land/sites/nm/amb/amb.htm. 

For more information about the DOE Office of Legacy 
Management activities at the Ambrosia Lake Disposal 
Site, contact 

U.S. Department of Energy 
Office of Legacy Management 
2597 BVA Road, Grand Junction, CO 81503 , 

(970) 248-6070 (monitored continuously), or 
(877) 695-5322 (toll-free) 

10/2007 

http://www.LM.doe.gov/land/sites/nm/amb/amb.htm


REFERENCES 

33-36 



•=1 

• " 1 

1 

^ \ 

Evaluation oflmpacts from 
Section 35 and 36 Mine Dewatejing 
Ambrosia Lake Valley, New Mexicocr 

y U -: 

b . . 
' m i I 

INTERA Incorporated 
6000 Uptown Blvd., Ste 100 
Albuquerque, New Mexico 87110 

Submitted To: 

Rio Algom Mining, LLC 
5 Miles North of Hwy 509 & Hwy 605 Intersection 
Ambrosia Lake Valley, New Mexico 87020 

October 26,2007 



1.0 INTRODUCTBON 

This Evaluation of Impacts from Section 35 and 36 Mine Dewatering (Report), prepared by 

INTERA Incorporated (INTERA), is being submitted pursuant to two letters from the New Mexico 

Environment Department (NMED) dated May 17, 2005 (^MED. 2005) and December 14. 2006 

(NMED, 2006b). These letters require compliance with 20.6.2.1203 New Mexico Administrative 

Code (NMAC) for reporting of soil contamination related to mine dewatering activities at the Rio 

Algom Mining Company's (Rio Algom's) Section 35 and 36 mines along the eastem edge of 

Ambrosia Lake Valley (the Site) and require appropriate corrective action to address impacts 

resulting from unpermitted discharges. The field investigations described in this Report were 

completed in accordance with the Rio Algom corrective action work plan dated September 29,2006 

(Appendix A) and a conditional approval letter from the NMED dated December 14,2006 (NMED, 

2006b). 

2.0 HISTORICAL OPERATIONS-RELEVANT BACKGROUND 

In a letter to the NMED dated April 12, 2005 (Rio Algom, 2005), Rio Algom reported that 

dewatering activities associated with the Section 35 and 36 mines had affected the land surface. The 

Section 35 and 36 mines were coritinuously dewatered for the removal of ore from 1957 to 199() and 

large volumes of water were discharged to the land surface, resulting in the acciimulation of 

radionuclides in the soil. 

The dewatering activities, which ceased in 1990, were originally regulated imder a federal National 

Pollutant Discharge Elimination System (NPDES) permit (NM 0028118); however, from September 

1976 until August 1978, and thereafter starting in 1980, the activities were regulated under NMED 

discharge permit (DP) 67. Prior to construction ofthe Section 35 ponds association with the DC mine 

water freatment facility, which became operational in 1976 under a permit from the New Mexico 

Radiation Protection Bureau, discharges from the two mines were separate, largely imfreated, and 

was discharged directly into the natural drainage. Groundwater pimiped to dewater the Section 35 

Mine was discharged to settling ponds near the mine shaft and then allowed to discharge following 

the natural drainage pattem to the south and southwest. The rate of this discharge after mining began 

in late 1970 was approximately 370 gallons per minute (gpm) in 1971, approximately 500 gpm in 

1972, and averaged between 900 and 1,000 gpm from 1973 through 1977. From 1960 to 1984, the 

groimdwater discharged from the adjacent Section 36 Mine was first ponded near the shaft and then 

diverted through an incised arroyo to an area in the southwest comer of Section 35 for settling prior 

to overflow. The water was then released into the natural drainage pattem across the contiguous 

T13N R9W Section 2. The average discharge rate from the Section 36 Mine was 1,400 gpm between ( 

1960 and 1977. The discharged water was collected for stock watering in ditches, diverted for 
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irrigation use by local ranchers, lost to evapotranspiration processes, or infiltrated alluvial sediments, 

particularly in areas subject to natural or manmade ponding. 

By 1978, as both surface water and groundwater discharges came under additional regulatory 

scrutiny, plans for more efficient management of the mine water discharge were implemented by 

mavimiying its distribution and conveyance off-site for beneficial use in irrigation. This new water 

management sfrategy was initiated in part as a result of an assertion by the U.S. Environmental 

Protection Agency (EPA) that the discharge should be regulated under an NPDES permit. Kerr-

McGee disputed EPA's determination, but nonetheless undertook controlled spreading and inigation 

which resulted in EPA termmating the NPDES permit. The water management strategy involved 

greater spreading of the discharge through enhanced distribution to guide the treated mine water 

runoff into areas outside of, but adjacent to, natural drainage channels or watercourses. This was 

accomplished through a system of distribution ditches and diversionary stmctures that accounted for 

the local topography. 

By 1984, the Section 36 Mine closed and discharges ceased. After acquiring the site from Kerr-

McGee in 1989, Rio Algom also closed the Section 35 IX facility and in early 1990 started piping 

Section 35 water to the Rio Algom Mill. At this time, all fiirther surface discharges and irrigation 

uses ofthe water ceased. 

3.0 REGULATORY SETTING 

In 1979-80. Kerr-McGee obtained a groundwater discharge permit, DP-67, for the Section 35 and 36 

mines, covering the IX treatment facility, the associated pond facilities, and the fmal outfall. The 

permit was thereafter renewed every five years and was an active discharge permit through June 

2002. At this time. DP-67 remains in a 'stand-by' active status pending application for renewal 

and/or completion of drainage area corrective actions which are the subject of this Report. 

In 2005, on the basis of an intemal review, Rio Algom determined there likely was contamination of 

the mine sites and adjacent lands by virtue ofthe dewatering and historical discharge practices of 

Kerr-McGee at the Section 35 and 36 mines. Rio Algom conducted a gamma radiation field survey 

ofthe area to preliminarily assess probable lateral extent of radiological contamination in surface 

soils associated with the Section 35 and Section 36 mines discharge. As a result ofthe preliminary 

assessment, Rio Algom determined it was necessary to report it's fmdings, and did so by letter dated 

April 12, 2005 (Rio Algom, 2005). 

NMED treated the preliminary assessment as a notification under Section 20.6.3.1203, which 

mandates Rio Algom to take prescribed steps and appropriate corrective action in response to the 

discharge. Since discharges after 1979 were regulated under the discharge permit, NMED's 
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phase (Phase 1) from May through July 2005 and reported its findings to the NMED in 

Characterization Report for the Section 35 and 36 Mine Drainage (ERG, 2005). 

ERG performed the following tasks for the Phase 2 investigation: 

» Soil samples were collected up to 12 feet bgs, using a Geoprobe®. 

• A global positioning system-based gamma survey was conducted in a previously 
uncharacterized area. 

Details of this investigation are provided in Appendix B. Key observations and conclusions from this 

work are summarized as follows: 

• The range of radionuclide concentrations in all samples was 0.2 to 18 pCi/g with the 

average radium-226 concentrations decreasing with increasing depth: 5.4 pCi'g (0-1 

feet), 2.2 pCi/g (1-2 feet), 0.9 pCi/g (2-4 feet), 2.9 pCi/g (4-6 feet), and 0.3 pCi/g (10-12 

feet). 

• Radium-226 concentrations exceed assumed background concentrations at their 

respective depths in 69 ofthe 78 samples. 

• Average uranium concentrations also decrease with depth in the soil layers: 11.59 

milligrams per kilogram (mg/kg) (0-1 feet), 16.10 mg/kg (1-2 feet), 11.79 mg/kg (2-4 

feet), 8.99 mg/kg (4-6 feet), and 2.50 mg/kg (10-12 feet). 

• Uranium concentrations exceed assumed background concentrations at their respective 

depths in 77 of the 78 samples. The leachable fraction of uranium exceeds the New 

Mexico Water Quality Control Commission (WQCC) standard in several samples, 

predominantly at 1 to 6 feet bgs, but not at 10 to 12. feet bgs. 

• Trends in the average ratios of leachable to total concentrations indicate that the 

leachable fractions ofradium and uranium in the soils are essentially constant with depth. 

The leachable fraction of selenium increases with depth, but the dissolved leachable 

concentrations are below the WQCC standard at 10-12 feet bgs and total concentrations 

are below the NMED Soil Screening Levels (SSL) in all soil samples. 

o With the exception of arsenic, total metals concentrations were below the NMED SSL in 

all Phase 2 soil samples; ERG notes that background level for arsenic may be higher than 

the SSL. 

• With the exception of selenium, leachable metals concentrations were below respective 

WQCC standards in all Phase 2 soil sample results. 
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The concentrations of leachable major ions (nitrate/nitrite, chloride, and sulfate) and TDS 

are below their respective NMWQCC standards in all soil samples. 

• Radium-226 concentrations in the soil samples indicate no significant changes in the soil 

removal volume estimates presented in the 2005 characterization report (ERG, 2005). 

• The Phase 2 gamma survey revealed new areas where the radium-226 concentrations are 

likely to exceed Uranium Mill Tailings Radiation Control Act standards, adding an 

estimated 2.1 percent to the best volume estimate provided in the 2005 characterization 

report (ERG, 2005). 

6.0 GROUNDWATER SAMPLING 

This section summarizes the groundwater samplmg field activities conducted by Rio Algom and 

INTERA staff during May 2007 and September 2007. The samples taken by Rio Algom staff in May 

2007 were obtained during well purging activities and were considered screenuig-level samples as 

the wells were not yet stabilized. The September 2007 field sampling completed by INTERA and 

Rio Algom staff was conducted according to procedures described in the U.S. Geological Survey 

Book 9, Techniques of Water-Resource Investigations, and National Field Manual for the Collection 

of Water Quality Data, Chapter A4. Collection of Water Samples, Revised 2006 (USGS, 2006). 

Site-specific health and safety training was conducted for INTERA persormel by Rio Algom 

management and on-site tailgate safety meetings were held by INTERA each day in accordance with 

Rio Algom's site-specific Summary Health and Safety Plan, dated September 7,2007 (Appendix C). 

Field notes were recorded in a dedicated, bound field notebook and are provided as Appendix D. 

Water Purging and Sampling Data Forms were used to record well specifications, field parameters, 

and related sampling notes and are provided as Appendix E. The sampling was conducted in general 

accordance with the work plan developed by Rio Algom (Appendix A). Well diagrams sketched in 

the field notebook were based on the assumption that each well contained a 10-foot screen that 

spanned the distance from the well's total depth to 10 feet above total depth. INTERA has since 

learned that the actual screen length is 20 feet. 

6.1. Field Investigation Activities and Results 

6.1.1. Field Equipment 

The field equipment and supplies used to conduct the water sampling are listed below. 
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Though some constituents in the groundwater at this Site do exceed WQCC standards, we do not 

believe there is a threat to human health or the environment for the following reasons: 

• As demonstrated in ERG's Phase I and Phase 2 Characterization Reports, radionuclides 

and metals attributable to impacts from mine dewatering operations are being effectively 

attenuated in the upper few feet ofthe alluvial sediments. 

• The source for the groundwater present in the alluvium is the mine dewatering activities 

which have been terminated since 1984. The supporting evidence for this water source is 

the low yield, turbid character, and poor water quality ofthe alluvial groundwater. 

• Thp alluvial grnnndwatf.r in thf; vicinity nf the.Ser.tinn 4 pnnds is frnm the same mine-

dewatering source. Investigation activities in this area have defmitively shown that water 

levels are dropping and the shallow alluvial groundwater is drying up, thus groundwater 

will not migrate very far. 

• The water levels measured in these monitoring wells indicate a groundwater flow 

direction to the south. A search ofthe Office ofthe State Engineer records for domestic 

wells in the area revealed only three down-gradient wells, all of which are screened 

between 300 and 500 feet bgs (Table 4). (The fact that the only wells in the area are 

drilled to depths of 300 feet or greater further indicates that the alluvium was not a 

groundwater source). Thus, there are no groundwater receptors in the area that could be 

impacted by the Section 35 and 36 mine discharges. 

• Radium is not present in groundwater and is being attenuated effectively in the shallow 

alluvial sediments. 

• Uranium and selenium exceed WQCC standards in some samples; however, it has been 

demonstrated that natural attenuation will reduce the concentration of these constituents 

in groundwater. 

• Although more mobile constituents of concem such as sulfate and TDS exceed WQCC 

standards in the groundwater samples, there are no water supply wells in the alluvium in 

this area, and it has been demonstrated that the alluvial groundwater will dissipate with 

time now that mine dewatering activities have ceased. 

• Nitrate concentrations are in excess ofthe WQCC standards, however, this constituent 

was not present at significant concentrations in the mine water discharge and it is likely 

that concentrated cattle grazing in this area ofwater and heavy vegetation is responsible 

for these elevated nitrate concentrations. 
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United States Nuclear Regulatory Commission 
Office of Public Affairs 
Washington, DC 20555 

Phone 301 -415-8200 Fax 301 -415-2234 
lnternet:opa(gnrc.gov 

No. 97-146 FOR IMMEDIATE RELEASE 
(Friday, October 3, 1997) 

NRC TRANSFERS RESPONSIBILITY FOR 
NEW MEXICO URANIUM MILL TAILINGS DISPOSAL SITE TO DOE 

The Nuclear Regulatory Commission has granted the request of Atlantic Richfield 
Company (ARCO) to terminate its license for a uranium mill site near Grants, New Mexico, and 
has placed the site under the custody and long-term care of the Department of Energy, which is 
now the licensee for the site. 

The tailings represent a long-term potential health hazard to public health and safety 
because they contain radium, which generates radon gas. Therefore the NRC requires that the 
tailings be stabilized and covered with a clay barrier that prevents release of the gas. 

The ARCO mill began operation in 1953 and operated until 1982. During that period, 
approximately 24 million tons of uranium mill tailings were produced as a byproduct of the 
uranium milling. 

The Uranium Mill Tailings Radiation Control Act of 1978 requires cleanup of soil 
contamination, long-term stabilization and control of tailings, and cleanup of groundwater at 
uranium mill sites. Before terminating the ARCO license, the NRC verified that the Bluewater 
site had been cleaned up in accordance with applicable standards and that stabilization of the 
tailings was in accordance with regulations and a previously approved design. The NRC also 
reviewed DOE's plan for long-term care of the site and concluded that the plan satisfied the 
requirements of the Act. 

The ARCO mill site is the second commercially operated uranium mill to be cleaned up 
satisfactorily in conformance with NRC requirements. ARCO transferred $635,165 to DOE to 
cover the costs of annual inspections to ensure that the site is maintained. 

Any person whose interest may be affected by the licensing action may file a request for 
a hearing. The request should be filed within 30 days after the publication of a Federal Register 
notice on this subject, which is expected shortly. Procedures for filing the request will be 
described in the Federal Register notice. 
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UNiTED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

Mr. R. S. Ziegler, 
Atlantic Richfield 
Bluewater Mill 
P.O. Box 638 
Grants, New Mexico 

Project 
Company 

87020 

Manager mf a 

SUBJECT: APPROVAL OF GROUNDWATER ALTERNATE CONCENTRATION LIMITS,IAMENDMENT 30 
TO SOURCE MATERIAL LICENSE SUA-1470 

Dear Mr. Ziegler: 

By letters dated June 20, 1990 and August 27, 1991, Atlantic Richfield Company 
(ARCO) requested amendment of Source Material License SUA-1470 to approve 
groundwater alternate concentration limits (ACLs) for the Bluewater Uranium 
Mill near Grants, New Mexico. The staff requested additional information by 
letter dated January 20, 1995, and ,met with ARCO on February 9, 1995, to 
discuss the NRC's conmients. Information in response to the NRC's letter and 
the subsequent meeting was submitted by ARCO on April 25, 1995. The NRC staff 
has reviewed this information and has concluded that the ACLs proposed in the 
April 25, 1995, submittal are acceptable. 

Therefore, pursuant to Title 10 of the Code of Federal Regulations (10 CFR), 
Part 40 Source Material License SUA-1470 is hereby amended by modifying 
I icense Condition No. 34 to incorporate the ACLs based on the stafPs 
Technical Evaluation Report for the license amendment (Enclosure 1). 
LC No. 34.C has been revised to require ARCO to propose a new corrective 
action program in the event the ACLs are exceeded in the future. Since the 
revised concentration limits in 34.B (the ACLs) have been met, no further 
corrective action is required at this time. 

The license is being reissued to incorporate the above modifications 
(Enclosure 2). These changes to the license were discussed and agreed to via 
telecon between Ken Hooks of the NRC and Nat Patel of ARCO. All other 
conditions of the license shall remain the same. An environmental review was 
not performed, since this action is catec,orically excluded under 
10 CFR 51.22(c)(ll), and an environmental report from the licensee is not 
required by 10 CFR 51.60(b)(2). 

< ^ 
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U.S. NUCLEAR REGULATORY COMMISSION 

MATERIALS LICENSE 
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to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of 

al Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations heretofore made 
. une licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear 
aterial designated below; to use such material for the purpose(s) and at the place(s) designated below; to deliver or transfer such material to 
Tsons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions 
tecined in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the 
uclear Regulatory Commission now or hereafter in effect and to any -onditions specified below. 

Licensee 
Atlantic Richfield Company 
[Applicable Amendments: 7, 14] 

Bluewater Mill 
P. 0. Box 638 
Grants, New Mexico 87020 
[Applicable Amendments: 2, 7, 14] 

3. License Number 
SUA-1470, Amend. No. 30 

4. Expiration Date Until NRC determines 
—reclamation is adequate 

5. Docket or 
Reference No. 40-8902 

Byproduct, Source, and/or 
Special Nuclear Material 

Urani'jm Byproducts 

7. Chemical and/or Physical 
Form 

Any 

8. Maximum Amount that Licensee 
May Possess at Any One Time 
Under This License 

Unlimited 

9. Authorized place of use: The licensee's uranium milling facilities 
located near Grants, New Mexico. 

10. The licensee is hereby authorized to possess byproduct material in the 
form of uranium waste tailings and other byproduct wastes generated by 
the licensee's past milling operations. The Trcensee is not authorized 
to produce uranium concentrate without a licence amendment approved by 
the NRC. [Applicable Amend..ie..t: 25] 

11. DELETED by Amendment 27. 

12. The results of all effluent and environmental monitoring required by 
this license shall be reported in accordance with 10 CFR 40, Section 
40.65 with cop'ies of the report sent to the NRC. Monitoring data shall 
be reported in the format shown in Regulatory Guide 4.14 and enclosed as 
the attachment to SUA-1470 entitled, "Sample Format for Reporting 
Monitoring Data." [Applicable Amendment: 25] 

13. Before engaging in any activity not previously assessed by the NRC, the 
licensee shall prepare and record an environmental evaluation of such 
activity. When the evaluation indicates that such activity may result 
in a significant adverse environmental impact that was not previously 
assessed or that is greater than that previously assessed, the licensee 
shall provide a written eval'iation of such activities and obtain prior 
approval of the NRC in the form of a license amendment. 

14. Prior to termination of this license, the licensee shall provide for 
transfer of title to byproduct material and land, including any 
interests therein (other than land owned by the United States or the 
State of New Mexico), which is used for the disposal of such byproduct 
material or is essential to ensure the long term stability of such 
disposal site to the United States or the State of New Mexico, at the 
State's option. 
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U.S. NUCLEAR REGULATORY COMMISSlOrt 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

License number 

SnA-147n, ftmpnd, Nn. .30 
Docket Of Refen 

26. 

27. 

28. 

ARCO's currently approved surety instrument. Performance Bond No. U-
8001407, issued by the Reliance Insurance Company and United Pacific 
Insurance Company in favor of the NRC, shall be continuously maintained 
in an amount no less than $3,500,000 for the purposes of complying with 
10 CFR 40, Appendix A, Criteria 9 and 10, until a replacement is 
authorized by the NRC. [Applicable Amendments: 11, 14, 17, 21, 25, 29] 

Operation of evaporation ponds 1-A, 1-B, 2-A, 2-B, 3-A, 3-B and 3-C is 
authorized in accordance with submittals dated July 18, 1977 and 
September 29, 1977 for ponds 1-A and 1-B; August 1, 1978 for ponds 2A 
and 2B; and April 10, 1980 and. May.,2,.. 1980 for ponds 3A, 3B, and 3C. 

DELETED by Amendment Not'^'^ U 

DELETED by Amendiiient No. 3. 

29. DELETED by Amenient No. 3. 

30. The licensee shall conduct an inspection of the tailings impoundment 
area using trained personnel at least once every 24 hours, excluding 
weekends and holidays. 

31. The licensee shall decoiwnission the Bluewater Uranium Mill in accordance 
with the decommissioning plan submitted by letter dated December 29, 
1987, as revised by submittals dated.Augijst 9, September 26, and 
November 17, 1988; February 27 and June 16, 1989; March 6, 1990; and 
January 19, 1994. [Applicable Amendments: 8,,10, 15, 23] 

32. The licensee shall implement the radiation safety and environmental 
monitoring programs specified in its letters dated February 20, 1995 and 
February 22, 1995. Notwithstanding the groundwater monitoring specified 
in Attachment 39 and revisions thereof, the licensee shall perform the 
compliance monitoring described in License Condition No. 34. Whenever 
the word "will'i is used in the documents referenced above, it shall 
denote a requirement. 

[Applicable Amendments: 3, 25, 27] 

33. The licensee shall conduct an anni.al survey of 
residence, wells, etc.) in the area within two 
submit a report of this survey annually to the 
indicate any differences in land use from that 
licensee's previous annual report. The report 
July 1 of each year. [Applicable Amendments: 

land use (grazing 
miles of the mill 
NRC. This report 
described in the 
shall be submitted 
3, 25] 

and 
shall 

by 

34. The licensee shall implement a groundwater compliance monitoring program 
containing the following: 

A- Sample, on a p̂mianr̂ u;*-! frpqiipnrv, wells FfM). TfM) and F(M) for 
molybdenum, natural uranium and selenium, and wells S(S6), 
0BS#3 for natiir^l uranium and selenium. 

nwr 

B. Comply with the following Alluvial aquifer grouiidwater protection 
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36. 

U.S. NUCLEAR REGULATORY COMMISSION 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

License number 
PAGE F̂  OF 7 PAGES 

SUA-1470, Amend, No. 30 
Docket ot R e f e r u w m i R ^ 

standards (alternatP rnncentration limits proposed in licensee 
submittal dated July 25, 1995) at point of compliance wells T(M) and 
F(M), with background being recognized in well E(M): 

molybdenum = Q.1Q mg/l, U-nat = 0.44 mq/l (300 pCi/l) and selenium = 
0.05 mq/l. 

Comply with the following San Andres aquifer groundwater protection 
standards (alternate concentration limits proposed in licensee 
submittal dated July 25, 1995) at point of compliance welLs QBSf3 
and S(SG), with hackgrour^tj b^ipg. recognized in well L(SG1: 

<!' 
selenium = 0.05^mgA^^"q U-nat = 2'!l^«ig/l 

H HrQ 

C. In the events the limits in Subsection (B) aH'^'^exceeded, the licensee 
will propQ.s,e,'a new corrective action program wf^h the objective of 
returning concentrations of molybdenum, U-nat and; selenium to the 
concentration limits specified in Subsection (B). 

The licensee shall, on a semiannual frequency, submit a groundwater 
monitoring report as well as submit a corrective action program review, 
by December 31 of each year, that de;cribes the progress towards 
attaining groundwater protection standards. 

[Applicable Amendments: 4, 6, 7, 20, 30] 

35. The licensee is authorized to dispose of byprpciuct waste from the Tucson 
Research Center in accordance with the submittal dated, August 24, 1989. 
In addition, the licensee shall comply with the following: 

A. Solid waste shall be disposed in trenches ponstructed in the main 
tailings pile. The licensee shall take steps to minimize void space 
in the disposed material. 

B. Empty drums shall be disposed in accordance with the decommissioning 
plan specified in Condition No. 31 of this license, 

C. All waste disposal shall be documented. [Applicable Amendment 

The licensee shall reclaim the tailings disposal area as stated in its 
March 21, 1990, reclamation plan as revised by submittals dated July 12, 
July 19, July 23, August 2, and August 8, 199(); November 25, 1991, with 
the exception of Section 7.0, December 22, 1993, and July 28 and August 
31, 1994; and March 6 and May 15, 1995. In addition, the licensee 
shall: 

A. Construct the radon barrier for the main tailings pile to minimum 
average thicknesses of 73 cm. for the sands area, 30.5 cm. for the 
mixed tailings area, and 73 cm. for contaminated outslopes. The 
radon barrier will be a minimum thickness of 15 cm. for the slimes 
area. 

B. Submit for NRC review and approval the correlation of nuclear 
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U.S. ENVIRONHENTAL PROTECTION AGENCY 

Super fund Site 
In format ion 

Site Documents 

Data Element 
Dict ionary (DED) 

Order Super fund 
Produc ts 

Superfund Information Systems 
Recent Additions | Contact Us | Print Version Search: t^«l 
EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > BROWN VANDEVER MINE 

Superfund Site Information 

BROWN VANDEVER MINE 

Site Information 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: BROWN VANDEVER MINE 
Street: 4 MILES EAST OF PREWITT 

City / State / ZIP: PREWITT, NM 87045 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPAID:NND986669117 
EPA Region: 09 

County: MCKINLEY 

Federal Facility Flag: Not a Federal Facility 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained In these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice j Contact Us 

URL: http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 

CD 
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Super fund Site 
In format ion 

Site Documents 

Data Element 
Dict ionary (DED) 

Order Super fund 
Products 

Supe 
U.S. ENVIRONHENTAL PROTECTION AGENCY 

information Systems j 
Recent Additions | Contact Us | Print Version Search: WSl 
EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > BROWN VANDEVER MINE 

Superfund Site Information 

BROWN VANDEVER MINE 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 
00 PRELIMINARY 

ASSESSMENT 
00 ARCHIVESITE 
00 SITE INSPECTION 

Qualifier Lead Actual Start Actual 
Completion 

F 03/01/1990 
H F 07/17/1990 

N 
EP 
S 

12/10/1992 
12/10/1992 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice | Contact Us 

URL: http://cfpub.epa.goy/supercpad/cursites/cactinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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U.S. ENVIRONHENTAL PROTECTION AGENCY 

Superfund Site 
Information 

Site Documents 

Data Element 
Dictionary (DED) 

Order Superfund 
Products 

Superfund Information Systems 
Recent Additions | Contact Us | Print Version Search: | _ j E l E j 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > ANACONDA CO BLUEWATER URANIUM MILL 

Superfund Site Information 

ANACONDA CO BLUEWATER URANIUM MILL 

Site Information 

Site Info | Aliases | Operable Units ] Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: ANACONDA CO BLUEWATER URANIUM MILL 
Street: T12NR11W 

City / State / ZIP: GRANTS, NM 87020 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPA ID: NMD007106891 
EPA Region: 06 

County: CIBOLA 

Federal Facility Flag: Not a Federal Facility 

Return to Search Results 
Return to Search Superfund Site 

Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for infomiational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party In 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice | Contact Us 

URL: http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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Super fund Site 
In format ion 

Site Documents 
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Dict ionary (DED) 

Order Super fund 
Products 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

Superfund Information Systems ) 
Recent Additions j Contact Us | Print Version Search: { 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund^ite Information 
> Search Results > ANACONDA CO BLUEWATER URANIUM MILL 

Superfund Site Information 

ANACONDA CO BLUEWATER URANIUM MILL 

Actions 

Site Info | Aliases | Operable Uiyfs | Contacts 
Actions I Contaminants I Site-Sp^if ic Documents 

OU Action htame 

00 DISCOVER 
00 ARCHIVESITE 
00 PRELIMINAR> 

ASSESSMENT' 

Qualifier 

N 

Lead Actual Start Actual 
Completion 

F 01/01/1980 
EP 04/01/1980 
F 04/01/1980 04/01/1980 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised thatthe data^ontained in these profiles are intended solely for Infonnational 
purposes use by employees of the/U.S. environmental Protection Agency for management of the 
Superfund program. They are nc^ntendeovfor use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rignte, substantive or procedural, enforceable by any party in 
litigation with the United Statas. EPA reservesypie right to change these data at any time without public 
notice. / 

/ 
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Superfund 

http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm?id=0600810 
Last updated on Tuesday, June 29, 2010 

You are here: EPA Home Superfund Sites Superfund Information Systems Search Superfund 
Site Information 

Search Superfund Site In fo rmat ion 

ANACONDA CO BLUEWATER URANIUM M I L L 

Actions 

Site In fo | Aliases j Operable Units | Contacts 

OU 

00 
00 
00 
00 
00 

Actions 1 Contaminants 1 Site-Specific Documents 

Act ion Name Qualif ier 

DISCOVERY 
ARCHIVE SITE 
PRELIMINARY ASSESSMENT N 
SITE UNARCHIVED 
SITE REASSESSMENT L 

Lead 

F 
EP 
F 

EP 
S 

Actual Start 

04/01/1980 

04/06/2008 

Actual 
Completion 
01/01/1980 
04/01/1980 
04/01/1980 
04/04/2008 
06/21/2008 

Return to Search Results Return to Search Superfund Site In fo rmat i 

OSWER Home 1 Suoerfund Home 

URL: http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfnn 
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Q 

http: //cfpub .epa. go v/supercpad/cursites/cactinfo. cfm? id=0600 810 06/29/2010 

http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm?id=0600810
http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfnn


Superfund Information Systems - Superfund Site Information: Site Information Page 1 of 1 

U.S. ENVIRONHENTAL PROTECTION AGENCY 

Super fund Site 
In format ion 

Site Documents 

Data Element 
Dic t ionary (DED) 

Order Super fund 
Produc ts 

Superfund Information Systems ) 
Recent Additions | Contact Us | Print Version Search: | _ J l ^ S i 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > HAYSTACK BUITE MINING DISTRICT 

Superfund Site Information 

HAYSTACK BUITE MINING DISTRICT 

Site Information 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: HAYSTACK BUITE MINING DISTRICT 
Street: 12 Ml N GRANTS,6 Ml S AMBROSIA 

City / State / ZIP: MILAN, NM 87005 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPAID: NMD980878771 
EPA Region: 06 

County: CIBOLA 

Federal Facility Flag: Not a Federal Facility 

Return to Search Results 
Return to Search Superfund Site 

Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice | Contact Us 

URL: http://cfpub.epa.goy/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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U.S. ENVLRONMENTAL PROTECTION AGENCY 

Super fund Site 
Informat ion 

Site Documents 

Data Element 
Dict ionary (DED) 

Order Super fund 
Products 

Superfund Information Systems 
Recent Additions | Contact Us | Print Version Search: | E13 
EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > HAYSTACK BUITE MINING DISTRICT 

Superfund Site Information 

HAYSTACK BUITE MINING DISTRICT 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 
00 PRELIMINARY 

ASSESSMENT 
00 ARCHIVESITE 
00 SITE INSPECTION 

Qualifier Lead Actual Start Actual 
Completion 

F 09/01/1984 
L S 11/01/1984 11/01/1984 

N 
EP 12/01/1985 
S 12/01/1985 12/01/1985 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice | Contact Us 
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Content is dynamically generated by ColdFusion 
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Super fund Site 
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Dict ionary (DED) 

Order Super fund 
Products 

U.S, ENVIRONMENTAL PROTECTION AGENCY 

Superfund Information Systems : 
Recent Additions | Contact Us | Print Version Search; [ im 
EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > KERR-MCGEE NUCLEAR CORP 

Superfund Site Information 

KERR-MCGEE NUCLEAR CORP 

Site Information 

Site Info ] Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: KERR-MCGEE NUCLEAR CORP 
Street: AMBROSIA LAKE 

City / State / ZIP: GRANTS, NM 87020 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPAID: NMD005570015 
EPA Region: 06 

County: CIBOLA 

Federal Facility Flag: Not a Federal Facility 
Incident Category: Other 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice | Contact Us 

URL: http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 

Superfund Site 
Informat ion 

Site Documents 

Data Element 
Dict ionary (DED) 

Order Super fund 
Products 

Superfund Information Systems 
Recent Additions j Contact Us | Print Version Search: | nn 
EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > KERR-MCGEE NUCLEAR CORP 

Superfund Site Information 

KERR-MCGEE NUCLEAR CORP 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 
00 ARCHIVESITE 
00 PRELIMINARY 

ASSESSMENT 

Qualifier Lead Actual Start Actual 
Completion 

F 02/01/1980 
EP 02/01/1981 

N F 02/01/1981 02/01/1981 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are Intended solely for infonnational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party In 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice | Contact Us 
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U.S. ENVrRONMENTAL PROTECTION AGENCY 

Super fund Site 
In format ion 

Site Documents 

Data Element 
Dict ionary (DED) 

Order Super fund 
Products 

Superfund information Systems ) 
Recent Additions | Contact Us | Print Version Search: | j F*i*i 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > MT TAYLOR URANIUM MINE 

Superfund Site Information 

MT TAYLOR URANIUM MINE 

Site Information 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: MT TAYLOR URANIUM MINE 
Street: SR334,1.0 MIS NE OF CITY 

City/State/ZIP: SAN MATEO, NM 87050 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPA ID: NMD000778605 
EPA Region: 06 

County: CIBOLA 

Federal Facility Flag: Not a Federal Facility 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are Intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA resen/es the right to change these data at any time without public 
notice. 

OSWER Home j Superfund Home 

EPA Home j Privacy and Security Notice | Contact Us 

URL: http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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Super fund Site 
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Order Super fund 
Produc ts 

U.S. ENVIRONHENTAL PROTECTION AGENCY 

Superfund Information Systems J 
Recent Additions j Contact Us | Print Version Search:) j S 3 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > MT TAYLOR URANIUM MINE 

Superfund Site Information 

MT TAYLOR URANIUM MINE 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions i Contaminants | Site-Specific Documents 

OU Action Name 

00 PRELIMINARY 
ASSESSMENT 

00 DISCOVERY 
00 SITE INSPECTION 
00 ARCHIVESITE 

Qualifier Lead Actual Start Actual 
Completion 

L F 04/01/1981 04/01/1981 

F 05/01/1981 
N S 04/01/1986 04/01/1986 

EP 09/26/1994 

Return to Search Results 
Return to Search Superfund Site 

Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home j Privacy and Security Notice | Contact Us 

URL: http.//cfpub.epa.gov/supercpad/cursltes/cactinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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Super fund Site 
In format ion 

Site Documents 

Data Element 
Dic t ionary (DED) 

Order Super fund 
Products 

Supe 
U.S. ENVIRONHENTAL PROTECTION AGENCY 

Information Systems 
Recent Additions | Contact Us | Print Version Search: | rasi 
EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > POISON CANYON MINING DISTRICT 

Superfund Site Information 

POISON CANYON MINING DISTRICT 

Site Information 

Site Info 1 Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: POISON CANYON MINING DISTRICT 
Street: 10.5MI N JNCT ST RTE 53 & US66 

City / State / ZIP: MILAN, NM 87021 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPAID: NMD981600489 
EPA Region: 06 

County: CIBOLA 

Federal Facility Flag: Not a Federal Facility 

Return to Search Results 
Return to Search Superfund Site 

Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for infonnational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use In calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 
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Super fund Site 
In format ion 

Site Documents 

Data Element 
Dic t ionary (DED) 

Order Super fund 
Products 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

Superfund Information Systems j 
Recent Additions | Contact Us | Print Version Search: | \ EaSJ 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > POISON CANYON MINING DISTRICT 

Superfund Site Information 

POISON CANYON MINING DISTRICT 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions 1 Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 
00 PRELIMINARY 

ASSESSMENT 
00 ARCHIVESITE 
00 SITE INSPECTION 

Return to Search Results 

Qualifier 

N 

N 

Lead Actual Start Actual 
Completion 

S 12/01/1986 
S 08/01/1987 08/01/1987 

EP 10/01/1989 
• F 10/01/1989 10/01/1989 

Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for infonnational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party In 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home I Privacy and Security Notice | Contact Us 

URL: http-7/cfpub.epa.gov/supercpad/cursites/cactinfo.cfm 
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Super fund Site 
In format ion 

Site Documents 

Data Element 
Dic t ionary (DED) 

Order Super fund 
Products 

Superfund Information Systems 
E3 Recent Additions j Contact Us | Print Version Search: | 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > UNC SAN MATEO MINE 

Superfund Site Information 

UNC SAN MATEO MINE 

Site Information 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

This site has been archived from the inventory of active sites. 

Site Name: UNC SAN MATEO MINE 
Street: 2 1/2 Ml.SE OF SR53 

City / State / ZIP: SAN MATEO, NM 87050 

NPL Status: Not on the NPL 
Non-NPL Status: Deferred to RCRA 

EPA ID: NM1223075515 
EPA Region: 06 

County: CIBOLA 

Federal Facility Flag: Federal Facility 
Incident Category: Mines/Tailings 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not Intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice j Contact Us 

URL: http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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Super fund Site 
In format ion 

Site Documents 

Data Element 
Dict ionary (DED) 

Order Super fund 
Products 

;u 
U.S. ENVIRONHENTAL PROTECTION AGENCY 

d Information Systems ) 
Recent Additions | Contact Us | Print Version Search: Pg»l 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > UNC SAN MATEO MINE 

Superfund Site Information 

UNC SAN MATEO MINE 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 
00 PRELIMINARY 

ASSESSMENT 
00 ARCHIVESITE 
00 SITE INSPECTION 

Return to Search Results 

Qualifier 

D 

D 

Lead 

S 
FF 

EP 
S 

Actual Start Actual 
Completion 
06/30/1988 
01/20/1989 

12/07/1995 
12/07/1995 

Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home j Privacy and Security Notice | Contact Us 

URL: http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 
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Super fund Site 
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Recent Additions | Contact Us | Print Version Search: |̂  SO 
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Superfund Site Information 

FEBCO URANIUM MINE 

Site Information 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

Site Name: FEBCO URANIUM MINE 
Street: NAVAJO NATION 

City/State/ZIP: PREWITT, NM 87045 

NPL Status: Not on the NPL 
Non-NPL Status: NFRAP 

EPA ID: NND986669166 
EPA Region: 09 

County: MCKINLEY 

Federal Facility Flag: Not a Federal Facility 
Incident Category: Mines/Tailings 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 

OSWER Home | Superfund Home 

EPA Home | Privacy and Security Notice j Contact Us 
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Super fund Site 
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Order Super fund 
Products 

U.S, ENVIRONMENTAL PROTECTION AGENCY 

Superfund Information Systems 
Recent Additions ( Contact Us j Print Version Search: |_ _ _ j ES2I 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > FEBCO URANIUM MINE 

Superfund Site Information 

FEBCO URANIUM MINE 

Actions 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 
00 PRELIMINARY 

ASSESSMENT 

Qualifier 

N 

Lead Actual Start Actual 
Completion 

F 07/16/1991 
TR 04/30/2001 06/11/2001 

Return to Search Results 
Return to Search Superfund Site 

Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S: Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA reserves the right to change these data at any time without public 
notice. 
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Superfund Site 
Information 

Site Documents 

Data Element 
Dictionary (DED) 

Order Superfund 
Products 

U .S , E N V I R O N H E N T A L P R O T E C T I O N A G E N C Y 

Superfund Information Systems 
Rl«l Recent Additions | Contact Us | Print Version Search: 

EPA Home > Superfund > Sites > Superfund Information Systems > Search Superfund Site Information 
> Search Results > HOMESTAKE MINING CO. > Cleanup Activities 

Cleanup Activities at 
HOMESTAKE MINING CO. (EPAID 
NMD007860935) 

Back to the Profile 
for this Site 

Site Contacts 

Cleanup \'"t i . c i 

AJditio al 
S I S Uocum.nib 

0,nen?blp .lnits(Oils> OhsrWdnns fnr this 
5l C lAlijccS) 

CuPtpmmants 

There are many stages of cleanup including site study, remedy selection, remedy design, remedy 
construction, and post-construction. Activities undertaken early In the cleanup process focus on 
understanding problems at the site while those taken later in the cleanup process focus on physically 
addressing those problems identified. This tab provides a detailed list of cleanup activities at this site. 
Sometimes, these cleanup activities are called "actions". 

Activity 

Area of 
Leading Site Start 
Organization Addressed Date 

(OU) 

Completion 
Date 

FIVE-YEAR REVIEW 
(see glossary) 

View Documentation [2.91 MB] 

FIVE-YEAR REVIEW 
(see glossary^ 

View Documentation [1.38MB] 

EPA Fund-
Financed 

(01) 02/15/2006 09/26/2006 

EPA In-House (01) Not 
Available 09/27/2001 

^ COMMUNITY INVOLVEMENT EPA Fund-
M & (see glossary^ Financed (01) 05/05/1987 12/21/1999 

(01) 

(01) 

Not 
Available 09/23/1996 

PRELIMINARY CLOSE-OUT 
REPORT PREPARED 
(see glossary) 

POTENTIALLY 
RESPONSIBLE PARTY 
REMEDIAL ACTION 
(see glossary) 

Technologies Used: Altemate Drinking Water, Permanent Replacement; Cap; Disposal; 
Engineering Control, Not Specified; Evaporation; Excavation; and Pump And Treat. 

EPA Fund-
Financed 

Responsible 
Party 12/31/1992 12/14/1993 

l l 
m i 

COST RECOVERY 
NEGOTIATIONS 
fsee glossarv) 

Federal 
Enforcement 

ADMINISTRATIVE RECORDS Federal 
(see glossary) Enforcement 

SITEWIDE 
(00) 

(01) 

Outcome: Admin Record Compiled for a Remedial Event 

REMOVAL ASSESSMENT EPA Fund- SITEWIDE 
(see glossary) Financed (00) 

09/01/1992 09/30/1993 

07/17/1989 10/01/1992 

06/18/1991 12/13/1991 
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Outcome: Final Remedy Selected at Site 
Technology Used: No Further Action. 
View Documentation [35KB] 

POTENTIALLY 
RESPONSIBLE PARTY 
REMEDI/\L Responsible 
INVESTIGATION/FEASIBILITY Party 
STUDY 
(see oiossarv) 

M k ADMINISTRATIVE ORDER 
fe ON CONSENT 
f l (see glossary) 

Federal 
Enforcement 

REMEDIAL 
INVESTIGATION/FEASIBILITY Federal 
STUDY NEGOTIATIONS Enforcement 
(see glossary) 

^ * 

# 

II 

Notice Letters Issued EPA Fund-
(see glossarv) Financed 

Special Notice Issued 
(see glossary) 

Special Notice Issued 
(see olossan/) 

FORWARD PLANNING 
(see glossary) 

REMEDIAL 
INVESTIGATION/FEASIBILITY 
STUDY WORKPLAN 
APPROVAL BY HQ 
(see glossary) 

INITIAL REMEDIAL 
MEASURE 
(see oiossarv) 

NATIONAL PRIORITIES LIST 
RESPONSIBLE PARTY 
SEARCH 
(see olossan^) 

REMOVAL ASSESSMENT 
(see oiossarv) 

CONSENT DECREE 
(see glossary) 

SECTION 106 107 
LITIGATION 
(see oiossarv) 

FINAL LISTING-ON 
NATIONALI 
(see glossary) 

HAZARD RANKING SYSTEM 
PACKAGE 

Federal 
Enforcement 

Federal 
Enforcement 

State, Fund 
Financed 

State, Fund 
Financed 

Responsible 
Party 

Federal 
Enforcement 

EPA Fund-
Financed 

Federal 
Enforcement 

Federal 
Enforcement 

EPA Fund-
Financed 

EPA Fund-

(01) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

(01) 

(01) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

SITEWIDE 
(00) 

REMOVAL ASSESSMENT 
(see glossary) 

RECORD OF DECISION . 
"(see glossary) 

EPA Fund-
Financed 

Federal 
Enforcement 

SITEWIDE 
(00) 

(01) 

05/01/19J 

Not 
Available 

09/27/1989 

06/30/1987 09/27/1989 

Not 
Available 

06/30/1987 

03/30/1987 06/30/1987 

Not 
Available 

Not 
Available 

Not 
Available 

03/31/1987 

03/30/1987 

03/30/1987 

04/01/1984 03/23/1987 

Nol 
Available 

03/15/1987 

10/01/1984 04/01/1985 

Not 
Available 

10/01/1984 

10/01/1984 10/01/1984 

Not 
Available 11/29/1983 

11/15/1980 11/23/1983 

Not 
Available 

SITEWIDE Not 

09/08/1983 

09/01/1983 
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Superfund 

You are here: EPA Home Superfund Sites Superfund Information Systems Search Superfund 
Site Information 

Search Superfund Site In fo rmat ion 

AMBROSIA LAKE - PHILLIPS MILL DISPOSAL SITE 

Site In fo rmat ion 

Site I n fo | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

Site Name: AMBROSIA LAKE - PHILLIPS MILL DISPOSAL SITE 
Street: S l /2 OF SECTION 18, T14N, R9W 

Citv / State / ZIP: AMBROSIA LAKE, NM 

NPLStatus : Not on the NPL 
Non-NPL Status: PA Start Needed 

EPA I D : NMN000606875 
EPA Region: 06 

County: MCKINLEY 

Federal Facil i tv Flag: Not a Federal Facility 

Return to Search Results Return to Search Superfund Site In fo rma t i 

OSWER Home 1 Superfund Home 

URL: http://cfpub.epa.gov/supercpad/cursites/csltinfo.cfm 
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Site Information 

Search Superfund Site In fo rmat ion 

AMBROSIA LAKE - PHILLIPS MILL DISPOSAL SITE 

Actions 

Site I n fo | Aliases | Operable Units | Contacts 
Act ions I Contaminants | Site-Specific Documents 

OU Action Name 

00 DISCOVERY 

Quali f ier Lead Actual Star t Actual 
Complet ion 
12/19/2007 

Return to Search Results Return to Search Superfund Site In fo rma t i 
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[Table 4 continued] 

Sample ID 
BWSI-21 

BWSI-22 

BWS 1-23 

BWSI-24 

BWSI-25 

BWSI-26 

BWS 1-27 

BWSI-28 

BWSI-29 

BWSI-30 

BWSI-32 

BWSI-33 

BWSI-34 

BWS 1-35 

BWSI-38 

BWS 1-39 

LATITUDE 
(NAD83) 

35.203787 

35.203835 

35.234271 

35.261930 

35.271106 

35.268777 

35.271529 

35.266163 

35.242032 

35.239529 

35.255295 

35.225191 

35.247480 

35.279927 

LONGITUDE 
(NA083) 

-107.908264 

-107.915436 

-107.888866 

-107.974420 

-107.957824 

-107.938559 

-107.938604 

-107.907318 

-107.855229 

-107.864253 

-107.861760 

-107.876176 

-107.923981 

-107.831931 

OSE well 
permit no. 

B-18 

B-19 

B-44 

B-637 

B-876/B-
410-0-14 

B-410-0-22 

B-410-0-10 

B-28 

B-28-S 

8-28-3-329 

B-28-S-247 

B-1458 

Well 
Depth 

(ft) 

275 

275 

542 

587 

400 

355 

330 

1000 

980 

978 

275 

702 

screened 
depth (ft) 

159-280 

152-350 

234-333? 

703-978 

682-702 

lithology 
opposite 

perforations 

limestone 
and 
sandstone 

fine grained 
sandstone, 
dolomite, 
limestone, 
claystone 

red shale & 
clay. 
limestone 

Depth to 
water at 

completion 
(ft)' 

Comments 

152 

152 

96 

137 

147.6 
Lost 
circulation 
precluded 
completion 
Ihrough 
entire San 
Andres 

137 

135 

113 

152 

156 

Ref. 
45 

record 
no. 

17 

18 

13 

19 

4 

3 

2 

23 

24 

21 

22 

10 

HMC well 
no. 

949 

#11 
Deepwell 

#2 
Deepwell 

928 

943 

951 

Well 
depth 
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NEW M E X I C O 

E N V I R O N M E N T D E P A R T M E N T 

Ground Water Quality Bureau 
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1190 St. Francis Drive, P. O. Box 26110 
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Phone (505)827-2918 Fax (505) 827-2965 
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Secretary 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Response and Prevention Branch 
U.S. Environmental Protection Agency, Region Vi 

Date: January 17, 2008 

From: Dana Bahar, IVIanager 
New IVIexico Environment Department, Ground Water Quality Bureau. 
Superfund Oversight Section, 

Subject: Pre-CERCLIS Screening Assessment of the San l\flateo Creek basin legacy 
uranium sites, Cibola and IVIcKinley counties. New IVIexico: Further action 
under CERCLA is recommended 

Site name San Mateo Creek basin 
legacy uranium sites 

City Not applicable 
County Cibola and McKinley 
Latitude 35 19'10.60" N 

Street address Not applicable 

State 

Longitude 

New Mexico 

107 52'04.50" W 

Zip code Not applicable 

Site physical description: Ground water plume(s) possibly associated with former uranium millsites and 
abandoned uranium minesites within the San Mateo Creek basin are the predominant contaminant migration 
pathway associated with this site. Additionally, surface water could be impacted by contaminated mine and 
mill site runoff. The air pathway may also be relevant through airborne particulates derived from mine waste 
dumps. 

Site identification: The proposed Site was identified because ground water protection standards for ongoing 
remedial action (i.e., background) for the contaminants of concern associated with the Homestake Mining 
Company NPL site (CERCLIS NMD0007860935) are generally higher than Maximum Contaminant Levels 
(MCLs). NMED conducted sampling of private residential wells in subdivisions located in the vicinity of this 
site, and found that the majority had one or more contaminant concentrations exceeding MCLs. Additionally, 
contamination has been detected in the San Andres aquifer, from which the municipal water supplies for the 
communities of Grants and Milan are sourced, during monitoring for the Homestake site; these occurrences 
are not readily attributable hydrologically to this site. 

Site summary: Background concentrations for uranium, selenium, sulfate, nitrate, chloride, and total 
dissolved solids (TDS) at the Homestake uranium mill NPL site exceed Federal and State drinking water 
standards in most aquifers affected by site-derived contamination. Bedrock aquifers beneath the Alluvial 
aquifer subcrop south of this site, and thus are impacted by contamination from the Alluvial aquifer. In 
addition to the Homestake site, three other former uranium millsites are located within this basin. Two of 
these sites (i.e., Bluewater and Ambrosia Lake/Philips disposal sites) have been accepted bythe Department 

http://www.nmenv.state.iun.us


Ms. LaDonna Turner, EPA SAM 
RE: Pre-CERCLIS Screening Assessment of the San Mateo Creek basin legacy uranium 

sites, Cibola and McKinley counties, New Mexico 
January 19, 2010 

of Energy (DOE) for long-term stewardship; the other site (i.e.. Ambrosia Lake/Rio Algom) is still in 
reclamation under the authority of the Nuclear Regulatory Commission (NRC). Uranium concentrations in 
excess of the uranium MCL within the San Andres aquifer occur hydrologically (downgradient of the Bluewater 
Disposal site, and nitrate concentrations in excess of the MCL have been detected in the Alluvial aquifer 
downgradient of this site. The Bluewater site is documented to have contaminated both of these aquifers. 

The State of New Mexico has identified approximately 85 legacy uranium minesites upgradient of the 
Homestake site within this basin; these mines comprise both underground and surface workings, many of 
which operated within bedrock aquifers and discharged large volumes of water to the surface over a long 
timeperiod. Little characterization or reclamation has been performed at the majority of these sites. Recent 
preliminary ground water characterization in the Alluvial aquifer downgradient from two minesites in the 
northernmost part of the basin indicates regulatory standard exceedances for nitrate, selenium, sulfate, 
uranium, and TDS may be attributable to these mines. 

Targets: Potential targets for this proposed Site include the populations of Grants and Milan, whose 
municipal water systems are sourced from the San Andres aquifer. Other communities located near or within 
the area of this proposed Site whose water supplies may be impacted by contamination from this proposed 
Site include Haystack, San Mateo and Bluewater. NMED sampled 57 residential wells within subdivisions in 
Cibola county in the vicinity of the Homestake site between 2005 and 2007; these wells are completed in 
aquifers that occur within the Alluvium, three separate Chinle sandstones, and the San Andres Formation. 
Results from this sampling indicate that ground water in 45 of these residential wells has one or more 
exceedances of regulatory standards. As previously noted, most background contaminant concentrations for 
aquifers affected by contamination from the Homestake site exceed MCLs, and may be attributable in part to 
contamination from mine and millsites within the proposed Site. 

Site ownership and Potential Responsible Parties: The surface ownership of mine and millsites within this 
proposed Site includes Federal, State, and Native American governments, and private entities. 

File review: Review of available information and documentation was performed. 

Site reconnaissance: Limited Site reconnaissance has been conducted. Recently NMED split samples at 
the two millsites that are under DOE long-term stewardship. 

Recommendation: Further investigation under CERCLA is recommended. 

Page 2 of 2 
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(2 
Mayerson, David, NMENV ^̂  
From: Schoeppner, Jerry, NMENV 

Sent: Thursday, August 06, 2009 10:55 

To: Mayerson, David, NMENV 

Subject: FW: Compiled San Mateo Well Data 

Attachments: RegionaLWell_Contacts.xls; Elevated.pdf; No_Elevated.pdf 

Jerry 

From: Dan Kapostasy [mailto:dkapostasy(a)strathmoreminerals.com] 
Sent: Tuesday, February 10, 2009 9:38 AM 
To: Schoeppner, Jerry, NMENV 
Subject: RE: Compile(d San Mateo Well Data 

Jerry, 

I've attached a contact list, the well ID in the first column corresponds to Well ID in the analytical data 
table. 

I've also attached a copy of our letters, there are two (only the first page is different), one if we 
identified elevated constituents in the well, and one if there were no elevated constituents. 

Dan 

From: Schoeppner, Jerry, NMENV [mailto:jerry.schoeppner@state.nm.us] 
Sent: Tuesday, February 10, 2009 8:33 AM 
To: Dan Kapostasy 
Subject: FW: Compiled San Mateo Well Data 

Dan: 
One other thing - could you also send me a copy of one of the letters you plan to send to wells owners 
that have exceedences? As I mentioned in an earlier email, we have sent notifications to well owners' 
downgradient of the Homestake mill following our sampling work over the last couple of years and 
recently issued a Health Advisory for the entire San Mateo Creek watershed. Therefore, we anticipate 
many of the folks you notify will contact us for more information and we want to have as much information 
as possible 
Thanks for your help. 

Jerry 

From: Schoeppner, Jerry, NMENV 
Sent: Tuesday, February 10, 2009 7:39 AM 
To: 'Dan Kapostasy' 
Cc: Bahar, Dana, NMENV; Mayerson, David, NMENV 
Subject: RE: Compiled San Mateo Well Data 

08/06/2009 

mailto:dkapostasy(a)strathmoreminerals.com
mailto:jerry.schoeppner@state.nm.us
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(505) 827-0652, fax (505) 827-2965 
ierrv.schoeppner@state.nm.us 
www.nmenv.state.nm.us 

From: Dan Kapostasy [mailto:dkapostasy(a)strathmoreminerals.com] 
Sent: Monday, January 12, 2009 3:23 PM 
To: Schoeppner, Jerry, NMENV 
Subject: Compiled San Mateo Well Data 

Jerry, 

Attached is the data in excel for your viewing. All of our 1^* quarter data is 
entered. Second quarter data is being entered as it arrives and should be 
complete by month's end. 

Dan 

Dan Kapostasy 
Development Geologist 
Strathmore Resources, US Ltd. 
4001 Office Court Dr. Suite 102 
Santa Fe, NM 87507 
505-428-6372 (office) 
505-474-6066 (fax) 
dkapostasy@strathmoreminerals.com 

This inbound email has been scanned by the MessageLabs Email Security 
System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of 
the intended recipient(s) and may contain confidential and privileged information. 
Any unauthorized review, use, disclosure or distribution is prohibited imless 
specifically provided under the New Mexico Inspection of Public Records Act. If 
you are not the intended recipient, please contact the sender and destroy all copies 
of this message. — This email has been scarmed by the Sybari - Antigen Email 
System. 

This inbound email has been scanned by the MessageLabs Email Security 
System. 

08/06/2009 

mailto:ierrv.schoeppner@state.nm.us
http://www.nmenv.state.nm.us
mailto:dkapostasy(a)strathmoreminerals.com
mailto:dkapostasy@strathmoreminerals.com
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RG33107-0EXPL 



bis(2 chlqroisppfopyl)Ether _ 
bis(2 ethylhexyl)Phthalate 



ButylbenzylphtRaiaiie 
Chrysene 
lD|bgnzo(aJi)^i2thra£ene 
Diethyl phthalate 
iPiiTiei:hyl phthalate' 
Dl n butyl phthalate 
,Di n,octyl_phthalate 
Fluoranthene 
jFluqrene' 

Hexachlorobenzene 
lijexachlorqBiutadiene "'''•-
Hexachlorocyclopentadiene 
,Hexachlorpetbajie#-
ldeno(l 2 3 cdjpyrene 
j l s o p h g r p n ^ ^ j ; ^ . ^ 
Naphthalene 

11. N 'trospd im ethyla rnirjg^ 

Definition of Abbreviations 
ND - Not detected at the reporting limit 
R.L. - Analyte reporting limit 
mg/l - miligrams per liter 
ug/l - micrograms per liter 
pCi/l - picocuries per liter 
cu. -color units 
umhos/cm - micromhos per centimeter 
T.O.N. - Threshold Odor Number 
NOO - No Odor Observable 
% - percent 
meq/l - miliequivalents per liter 
% REC - percent recovery 

Well ID - Location ID Correlation Chart | 

Well ID 
27 
120 
47 
90 
87 

m 
Il06 
121 
62 
116 
83 
32 

Location ID 
NMMIV1R-HR2-MF04 
NMBEIS-13 
B-01429 
NMBEIS-lla 
B-00829 
B-01115 
B-01190 
NMMMR-HR2-A03 
Metric-Corp-25 
B-01635 
GMRC-ER-S-15 
B-01442 EXPL-2 

Well ID 
22 
100 
21 
16 
115 
7 
114 
113 
33 
138 
102 
5 

Location ID 
B-01085 
B-01086 
B-00415 0-4 
B-01084 
NMMMR-HR2-A11 
CattlemansAssoc_T13R8Slia3a2Ql 
NMMMR-HR2-W08 
NMMMR-HR2-W06 
B-00544 

Metric-Corp-41 
RG 33107-OEXPL 



Well ID ) Ql Sample ID Q2 Sample ID Easting (X) 1 

5 RH08-0076 

7 RH08-0070 

12 NM-RH-0001 

16 RH08-0065 

21 RH08-0064 

22 RH08-0062 

27 RH08-0050 

32 RH08-0061 

33 RH08-0073 

47 RH08-0052 

62 RH08-0058 

83 RH08-0060 

87 RH08-0054 

90 RH08-0053 

100 RH08-0063 

102 RH08-0075 

106 RH08-0056 

111 RH08-0055 

113 RH08-0072 

114 RH08-0071 

115 RH08-0069 

116 RH08-0059 

120 RH08-0051 

121 RH08-0057 

138 RH08-0074 

260472 

258448 

254181 

254400 

255985 

257869 

258494 

258027 

258482 

251265 

259780 

260007 

259734 

259076 

255186 

255672 

248396 

247388 

247073 

246947 

247765 

246805 

251150 

251092 

246874 

SI RH08-0066 RH08-0079 256307.1 

S3 RH08-0068 RH08-0078 256046 

S4 RH08-0067 RH08-0077 255415.8 

Northing (Y) 1 

3918850 

3917141 

3916271 

3916182 

3912134 

3914335 

3913488 

3913768 

3913329 

3915077 

3913271 

3913026 

3912847 

3913133 

3911838 

3910856 

3916879 

3915301 

3915087 

3914996 

3915022 

3914885 

3915047 

3915090 

3914825 

3916346 

3915710 

3916176.2 

Depth 

394 

192.3 

320 
32 

476 

305 

1170 

68 

245 
200 

200 

336 
210 

600 

400 
478 
297 

330 
130 

260 
56.5 

52.3 

170 
2108 

2043 

1919 

Water Level 

75.8 

123.8 

228 

13.1 

179 

37.5 

179.1 

41.4 

NA 

63.695 

269 
60 
280 

25.6 

213 

63.5 

200 

95 
98 

88 
NA 
80 

80 
86 

879.1 

837.69 

870.8 

Formation 

Kmf/Kpl 

Kmf 

Jmw 

Kg 
Qal 
Kpl 

Kmf 

Kg 
Qal 

Kmf 
Kmf/Kpl 

Kpl 

Kmf 
Kpl 

Qal/Jmw 

Jmw 

Jmw 
Qal 

Qal 
Qal 

Jmw 
Jmw 
Jmw 
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''.xecutive Summary 

This project was a pilot study to determine time and costs associated with 
the inventorying of abandoned uranium mines located on Federal surface over 
Federal minerals witiiln the Grants Uranium Belt. The pilot project identified 
all mines present as having potential problems with pfiysical and radiological 
hazards. Hazards identified were erosion of waste piles; livestock and 
wildlife having access to ̂ ^̂ ater ponded in waste areas; improper or no 
abandonment of mine openings and structures; and no reclamation evident on any 
slt-.e other than removal of buildings and equipment. 

Options for this study would be as follows: 

1. Continue the study as outlined in this study. 

2'. Continue the study, but at a higher or lower level of funding. 

3. Discontinue the study. 

The District Office will propose a continuation of the study as outlined 
in the FY86 PAWP unless otherwise directed. 

latfToductioii 

The purpose of this pilot project is to determine time and costs 
dissociated with the inventorying of abandoned uranium mines located on Federal 
rface over Federal minerals within the Grants Uranium Belt. This inventory 

xS needed to determine any mining hazards located on the public domain. 
Uranium mines were chosen to be inventoried first because they not only 
possessed physical safety problems due to open shafts, declines, vent holes, 
etc., but they also possess radlalogical problems due to radon exhalation and 
emissions of gamma radiation. This inventory will also provide a compliance 
check of the reclamation required by the 3809 regulations for the post FLPMA 
mines. 

Currently, the only requirements for reclamation of mines for locatable 
minerals on the public domain is contained within the 3809 regulations, and 
these cover only operations occurring after the passage of FLPMA in 1976. 
There are no reclamation requirements for pre-FLPMA mines and no requiretiients 
for the control of radiation from mines. Environmental laws like Resource 
Conservation and Recovery Act of 1976 and Comprehensive Environmental 
Response, Compensation and Liability Act of 1980 specifically exclude mine 
wastes. 

The objective of this inventory is to identify any hazardous mine sites 
and take remedial acton. To reach this goal a three phase program is 
envisioned. Phase I, of which this pilot is part, is a physical inspection of 
the mine sites for potential physical safety and gamma radiation hazards, 
ihese sites will then be prioritized and Phase II begun. Phase II will 
involve detailed study of mine sites, including a radon exhalation survey, ' ' 
samples of any ponded water, detailed mapping, and possibly soil samples. 

\se III will consist of remedial action of the hazards Indentified in Phase 
. For post-FLPMA mines the operators will be required to do what work is 

necessary to satisfy the 3809 regulations. For pre-FLPMA mines that require 
remedial action, a management decision on how to proceed will be needed. 
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showing the area's township, range and section lines. The mine locations and 
the areas of Federal surface and mineral ownership were shown. Other 
'ownership and split estate ownership were left white. The maps were produced 
at the same scale as 1 \ minute U.S.G.S. quadrangle maps to facilitate their 
use as overlays for the field inspection phase. 

An inspection form was also developed that was to be filled out for each 
mine. The form was designed to be a narrative type report where each mine 
would be extensively described in several different catagories. Each form was 
to be a stand alone report of each site. This aspect was changed by the 
geologist doing the field inspections, to a checklist form supplemented with 
photos and limited narrative. During the rest of the project the original 
forms will be used. The field inspection consisted of visiting each site on 
the ground; filling out the form; taking photos; and taking random gamma 
radiation readings. This information was then compiled into a field report 
which is attached to this report. 

Results of Pilot Project 

Of the 23 mines initially identified to be inspected only 14 were 
inspected. The remaining nine were deleted since they had been mined from 
another mine (no surface disturbance) or they had been conveyed via patent 
from Federal control. All of the mines inspected have potential physical and 
radlalogical hazards present. At the mines inspected seven shafts, nine 
declines, five adits, and seven ventilation holes were found. Most of these 
have been covered with steelplate, drill steel, or board.9. However, none have 
been back filled and all can be entered with minimal effort. Subsidence has 
been identified at three of the mines, of which one subsidence feature has 
been identified as the cause of death of one cow. 

Gamma radiation at the mines range from 6 microroentgens/hour (MR/hr)to 
888 MR/hr with the "waste" piles and mine openings giving the nigtie~st 
readings. Though no standards exists for gamma radiation from mines, the Rio 
Puerco Resource Area has established guidelines for use on uranium mines on Ŝt-fc«-"-C' ^ ^ 
Indian lands. This guideline is based on the standards required by Nuclear *^ |o ̂'̂ '̂  ̂  !̂  
Regulatory Commission-(-10 GRF-209;405(Q) ) for uncontrolled access to reclaimed Z-<='-' "'S"'-'̂  > 
uranium mill tailings. The guideline calculates to 57 MR/hr above 
background. Background at the pilot area ranged from 9 to 12 MR/hr with an 
average of 10 MR/hr. This means that the reclamation standard would be 67 
MR/hr or below. The gamma radiation present at the mines Inspected range from 
3 to 13 time.'! the reclamation standards. 

In most cases erosion is spreading waste material from the mine site. Of 
the 14 mines inspected only one was not being eroded, the other 13 were being 
eroded in one fashion or another (three of these mines are located in 
arroyos). It should be noted that this inspection did not identify excessive 
gamma radiation downstream from the eroding mine sites. 

All mine sites have wild life in residence or signs of their transitory -• 
use. One mine has owls living in a decline. Four of the mines have evidence 
of transitory use by domesticated animals (sheep, goats and cattle). As noted 
above, a dead cow was found in a subsidence feature of one of the mines. 

Only one of the mines in is proximity to an archaeological site. 
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N e w M e x i c o H e a l t h and E n v i r o n m e n t D e p 

September 19, 1989 

Mark S a t t e r w h i t e , 6H-SS 
US EPA 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Dear Mark: 

Secretary 

MICHAEL J . B U R K H A R T 
Deputy Secretary 

RICHARD MITZELFELT 
Director 

CO 

O: 

CO 

- r j 
J . - . " ; , 

Enclosed for EPA review is the Screening Site Inspection report for 
Poison Canyon Mining District, prepared by Cora Halason and Mike 
Sanders. Although a release to surface water is likely and a 
release to ground water possible, targets are few in number. We 
project a low HRS score and we believe such a score accurately 
depicts the relatively low degree of hazard at the site. EID 
recommends_no further action under Superfund at this svt^^ Please 
SlFect que^ions to Ms. Tlalasan at ("bOb) •"827-2aiii> or toMr. Sanders 
at 827-2951. 

Sincerely, AJAP f̂/̂ ^ f̂̂  

rs/i l^^A / 
Steven J. Cary 
Program Manager, Superfund 

SJG:to 

Enclosure 

SUPERFUND FILE 

MAR 2 5 1992 

REORGANlZcD 

E N V I R O N M E N T A L I M P R O V E M E N T DIV IS ION • 
H a r o l d Runne ls Bui ld ing 

1 1 9 D S t . F ranc is Dr . 
S a n t a Fe. N e w Mexico 8 " 7 5 0 3 



1 I 
SCREENING SITE INSPECTION REPORT 

POISON CANYON MINING DISTRICT SITE 

DATE: September 30, 1989 

PREPARED BY: Mike Sanders and Cora Haiasan, N.M. Environmental 
Improvement Division, Superfund Section 

SITE NAME: Poison Canyon Uranium Mining District 

SITE LOCATION: T 13 N, R 9 W, Sections 19 and 30; and T 13 N, R 10 W, 
Sections 24 and 25, N.M. Principal Meridian, Dos Lomas 
7.5 minute topographic map 

SITE COUNTY: McKinley 

SITE STATE: New Mexico 

EPA ID #: NMD 981 600 489 



TABLE 1: POISOtsI CANYON MINING DISTRICT 
CHEMICAL DATA — SOLIDS/INORGANICS 
JULY 1989 SAMPLING 

SAMPLE 
LOCATION 

BACKGROUND; 
Background A 
Background B 
BJ#3A 

STREAM/POND 
SEDIMENTS: 
BJ Stream A 
"Stock Pond" 

WASTE 
ROCK/SOILS: 
BJ#1 
BJ#3B 
BJ#3C 

SAMPLE 
NUMBER 

1505 
0840 
1300 

1540 
1615 

1118 
1313 
1325 

BETA/GAMMA 
EMISSIONS 
(ur/hr) 

24 
14 
15-20 

50 
70 

2400 - 2700 
150-200 
4500 

U-238 

5.53 
4.24 
1.29 

4.64 
61.50 

890.00 
140.00 
5840.00 

RADIONUCLIDES (pCi/g) 
U-234 

6.80 
4.43 
1.22 

4.92 
65.50 

910.00 
142.00 
5730.00 

Th-232 

0.50 
0.81 
0.40 

1.07 
1.75 

Th-230 

6.86 
4.88 
3.23 

5.95 
34.50 

1150.00 
175.00 
5990.00 

Ra-226 

6.30 
4.50 
3.92 

9.30 
38.20 

1060.00 
72.00 
5600.00 

Pb-210 

6.60 
2.20 
2.00 

5.50 
33.60 

860.00 
93.00 
4320.00 

HEAVY METALS (ug/g) 
Vanadium 

6 
6 
12 

15 
88 

830 
66 
260 

Lead 

<5 
7 
6 

9 
63 

74 
5 

310 

Chromium 

<5 
<5 
<5 

<5 
10 

22 
6 

56 

NOTES: 
A. Analyses done by NM Scientific Laboratory Division, Albuquerque 
B. ur/hr = micro-roentgen per hour 
C. pCi/g = picoCuries per gram 
D. Radionuclides analyzed of the uranuim decay chain 
E. Other elements commonly associated with uranium include arsenic, seleniuni, vanadium, and copper. 

Awaiting arsenic & selenium results from NMSLD. 
F. Most of Thorium as Th-230; very large Th-230 peak overwhelmed neighboring small Th-232 peak 

so that Th-232 peak not visible. 
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TABLE 1: POISON CANYON MINING DISTRICT 
CHEMICAL DATA -- SOLIDS/IMORGANICS 
JULY 1989 SAMPLING 

SAMPLE 
LOCATION 

BETA/GAMMA 
EMISSIONS 
(ur/hr) 

RADIONUCLIDES (pCi/g) 
U-238 U-234 Th-232 Th-230 Ra-226 Pb-210 

HEAVY METALS (ug/g) 
Vanadium Lead Copper 

BACKGROUND: 
Background A 
Background B 
BJ #3A 

STREAM/POND 
SEDIMENTS: 
BJ Stream A 
"Stock Pond" 

WASTE 
ROCK/SOILS: 
B J # 1 •• 

BJ #3B 
BJ #3C 

24 
14 
15 - 20 

50 
70 

2400 - 2700 
150 - 200 
4500 

5,53 
4.24 
1.29 

4.64 
61.50 

890.00 
140.00 
5840.00 

6.80 
4.43 
1.22 

4.92 
65.50 

910.00 
142.00 
5730.00 

0.50 
0.81 
0.40 

1.07 
1.75 

6.86 
4.88 
3.23 

5.95 
34.50 

1150.00 
175.00 
5990.00 

6.30 
4.50 
3.92 

9.30 
38.20 

1060.00 
72.00 
5600.00 

6.60 
2.20 
2.00 

5.50 
33.60 

860.00 
93.00 
4320.00 

6 
6 
12 

15 
88 

830 
66 
260 

<5 
7 
6 

9 
63 

74 
5 

310 

5 
8 
9 

9 
11 

9 
<5 
<5 

NOTES: 
A. Analyses done by NM Scientific Laboratory Division, Albuquerque 
B. ur/hr = micro-roentgen per hour 
C. pCi/g = picoCuries per gram 
D. Radionuclides analyzed of the uranuim decay chain 
E. Other elements commonly associated with uranium include arsenic, selenium, vanadium, and copper. 



^ ^ jrfund Site Strategy Recommendation Region 6 

Site Name; Navajo - Brown Vandever Uranium Mine Site Number; NMD9B6669117 

Alias Site NameCs): 

Address: Four niles ENE of Bluewate. NM 

City/County or Parisfi/State/Zip; Bluewater/McKin ley/NM/B7045 

Recommendation: 

1. No further remedial action planned under Superfund. 

XX 2. Furtfier pre-remedial investigative action needed under 
Superfund: 
PA Priority: High XX 
SSI XX 
To be performed by_Nayaj_o_ 

Medium 

Action may be appropriate under other authority; 
NPDES SPCC J 4̂04 T̂SCA 
UIC SMCRA STATE RCRA 
OTHER ERB 

>i5Cus5ion: PA 

The Brown Vandever Mine contains about 1880 tons of uranium mine tailings 
abandbned on-site. Small quantities of ore grade material a re found 
scattered ave r the site. The material is easily accessible by site 
residents and visitors. There are several uncovered ventilation shafts, 
timbeired shfts and inclined adits on the site. There a r e no warning signs 
or fences preventing access to the site. The population within 1/4 mile of 
thp* fait-g is around 75 persons. Over 30 children a r e known to play on the 
tailings in the immediate.vicinity of the mine. The road to the site is 
paved with tailings. There is potential for exposure of individuals v i a 
the air pathway as some of the material is fine, and Radon is also emitted 
from the slag material. The primary substances of concern a re Uranium, and 
its progeny Th 232, Bi 214, Po 214, isotopes of Pb and Radon gas. The 
heavy metals potentially present in the mining waste are arsenic, barium, 
magnesium, manganese, strontium, titanium, and zinc. Many of these 
materials have been demonstrated to be mobile in waters associated with 
Uranium mines. Three wells and a spring a r e located w.ithin a 4 mi To 
radius, and serve approximately 430 persons. Ground water from 2 of thp 
î Vells is at 400 feet. The adits from the mine reach to within 100 feet of 
the groundwater and might convey contaminants. There is no surface source 
of water used by the people for drinking water. . Because of the air pathway 
and soil exposure routes as well as the potential for ground water 

ntamination, this site is recommended for a Screening Site Inspection. 

'Copies to (please list) NAVAJO SF, 6T-AS, 6E-E, 6W-S, ATSDR 

Recommended By ; (.1, 

Approved By 
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77 liij^MjSimbrosia Lake area, piezometric levels have, been lowered iiuii 
dreds of f ^ ^ e - ->f meters) after more than 20 yrs of pumping Dewatering has 
not yet had an ficant impact on piezometric levels in the eastern part of ilic 
area where ne\. elopment is underway. The tremendous amounts ol ground 
water that are pumped by the mining industry have great potential for uses in ad 
dition to ore processing. Most of the pumped water is now released into surlace 
drainages, where it evaporates or infiltrates to recharge local aquifers before 
leaving the area. The possibility of treating waste water and diverting it foi 
agricultural and municipal use has been considered by Hiss (1977). 

TABLE 5—ESTIMATED DISCHARGE ASSOCIATED WITH URANIUM-MINE DEWATERINL 

AMBROSIA LAKE-SAN MATEO AREA (compiled from New Mexico Environmen­

tal Improvement Agency, 1978). 

Company, mine 

Estimated discharge 
million gallons per day 
(million liters per day) 

Gulf, Mt. Taylor mine 

Cobb Nuclear, sec. 14, T. 14 N., R. 10 W. 

Kerr-McGee, Section 30 mine 

Kerr-McGee, Sections 35 and 36 mines 

Ranchers, Johnny M mine 

Kerr-McGee, Roca Honda mine 

(planned; sec. 9, T. 13N.,R. 8W. 

United Nuclear-Homestake, recovei^y plant 

(for niines in sees. 15, 23, 25, and 32) 

United Nuclear, Sandstone mine 

United Nuclear, Section 27 mine 

Ranchers, Faith mine 
'Appro-Ninmle discharge. J.inuary 1978 
'Appro.timaleajjiicipaleddLichargeai stan ot mining 

1.70' 
8.60-' 

(water used 

0.56 

4.32 

2.88 

3.60 

2.13 

0.51 

0.14 

1.01 

(6.40) 
(32.55) 

and recycled) 

(2.13) 

(16.35) 
(10.90) 

(13.63) 

(8.07) 

(1.93) 

(0.53) 
(3.82) 

Municipalities 

78 Snn Marpo is the onlv municipality in the study area operating a public 
water supply. Water is obtained from three wells that tap the Point Lookout 
Sandstone. The first municipal well (13.8.26.212) was drilled in the 1940's, but 
most homes continued to use private wells. The second well (13.8.26.112), drilled 
in 1955, provided the public supply at the time of this study. The water is not 
treated. The third well (13.8.26.212), constrticted for the community by Gulf 
Mineral Resources in 1977, was not in use, reportedly because the second well 
provided an adequate supply. 

79 Most dwellings in San Mateo now rely on the municipal supply, and only 
about eight private wells arestill used (Nancy Brooks, representative, San Mateo 
Mutual Water-consumers Association, San Mateo, personal communication, 
1977). Since 1970 a few new.%vells have been installed for trailer parks. An esti­
mated 18,000 gpd (68 mVd) are used in the (own (Everheart, 1977). 

80 Since the beginning of the construction of the Mt. Taylor mine, '/: mi (0.8 
km) northeast of San Mateo, no general changes in the ground-water level or 
quality have been observed near the town. Gulf will mine uranium ore from the 
Westwater Canyon Member of the Morrison, approximately 3,200 ft (975 m) 
below ground level. Because San Mateo obtains water froin aquifers recharged 
by runoff from Mount Taylor, the water supply will probably continue to be 
hydrologically independent of the ore-bearing strata and subsurface mining ac­
tivity. Gulf will have a tailings pond adjacent to the mine. Although the pond 
will be lined, leachate could enter the shallow aquifer if the lining, retaining 
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•Jf. le;;? rh.an '!.() gpm (! L/s). A..s.2rnpie from well 
vc-iy large amounts of sodium and sulfate and about 
Overlying aquifers generally yield water of more 

Silto Limes'tone (Jurassic) 

: Todilto Limestone caps the cliffs of the Entrada 
Montanosa and La Jara Mesa. It is approxi-

jdilto occurs in thin to.medium discontinuous 
>SLim in the upper part. 

are completed in the Todilto; one is used for dewa-
iandoriediypmestic well. In outcrop; the Todilto is 
jghi the fractures :may locally be filled with calcite, 
ii water.. Cooper'a,rid John (1968) reported that the 
le, .which is cpiistructed in the Todilto Limestone, 
« the time of theirreport. The dewatering rate now 
l.{;38-57 L/s; Mark Malkoski, geologist. Ranchers 
ini, CJranls, persoiial commuiiication, 1977). The 
je expected to.behigh in sulfateand TDS, reflecting . 
;unit ' . • •, 

tinle Formation (Triassic) 

1 crops out on the flanks of the Zuni Mountains and 
(30 m) of alluviiiin in the southwest corner pf the 

licate that it is approximately 1,350 ft (412 m) thick 
consists of clayey, siltstone interbedded with sand-

ibed three units in the Chinle Formation near the 
s approximately 900 ft (274 m) thick and consists of 
rbedded with sandstone; it contains lenses of fine-
r third^ The middle unit, 100-200 ft (30-61 m) thick, 
idstone and conglomerate interbedded with siltstone 
i trace on geophysical logs. The lower Chinle unit is 
;k and consists of silty sandstone interbedded with 
i sandstone at its base. 
dy area are completed in the Chinle; these wells sup-
anch house. Gordon (1961) indicated that yields are 
(1 L/s) and are variable because of the interbedded 

•, waterquality is variable. A well completed in 
3.431, table 3) produces water with a specific 

'cm (micromhos per centimeter). One completed at 
below the surface (12.10.1.222) produced water with 
!,000 funhps. The water is generally enriched with 
ide, and sulfate. Cooper and John (1968) indicated 
of the Chinle is used as an aquifer west of the study 

mestone-Glorieta Sandstone (Permian) 

estone and Glorieta Sandstone crop out onthe flanks 
th of the study area. Together they compose an im-
.n of Bluewater in Cibola County..Although they are 
;ep in the study area, they have been used locally as a 

ted that the San Andres is 80-150 ft (24-46 m) thick 
ists of-two units of limestone divided by a unit of me-
andstone, 15-30 ft (5-9 m) thick. Extensive solution 
1 channels and caverns that, though commonly filled 
arge amounts of wafer. 
one, lying directly under the Sail Andres, is 125-300 
egion and consists of well-sorted, medium-grained, 
ess permeable than the San Andres, and wells rarely 
with the San Andres, however, it forms a large single 

' - • m "•»•' 

5 8 
ally t 

water in s 
in the alluv';^' 
parallel to iCr'^"^^' ' ' - '^- ' ' - '^,di-. 
toward the SQ ,.°''"= °^ ^"^c^o- aVi' 
theMenefeep""*" ' ^""^ "^^=*-'"!*'>'-. =.a,-; 
the upper oar, ? " ' ° " "^^^SanMai.o ,na,^-. 
than th ri ^^^^ '^"" gs"^''^'y parallels;! _ 
5p ™ °'f«ction of the dip of the "rata ( f i | : > s | 5 | J | ^ ^ 

''ound Water in the consolidated units, KoVeverM?! 
eeper flow system that is controlled largely by the geologic struiiifE 

map of the potentiometric surface for the Westwater Canyon MeinbeV'S"^^^^ 
Morrison, based on water-level measurements obtained in the late 1950-s b y ^ 
Cooper and Jo^n (1968) Their data reflect conditions before the large-scale de­
watermg of the uranium mines. Many of the wells near Ambrosia_ Lake are.now 
reponedbLdrj. ^ , „ . y,„, d e w a f r ^ ' ^ i m i i W ^ i r F f T h e ground water in the 

_a.. However, f^ ' -r- j^Tri ' l l l ll l'ii"T tn mi l" -•—>-="", r " " " ^ water in the 
Z I : T ^ ^ n L u S l i t l n : > L t l a sen^rMly flovori in rh. dir.rtion o L t h ^ ' 

1 ° . ^ "^•" ' tL ir n - r - - - t i n - ^ - " V'-^-""'^ horizontal structure at the 
" ^ ' ' °f S^n Mat^dlSffietcrosCsectipn. ,fig:i|:and the:relatively.high concentra-
" ° " "^^"^S iti? i ^ i i ^ ? t H ^ ^ ^ 6 ) ^ u i g e s t t h a t relatively little ground-water 
' ' Z T ' ' ' ° i i ^ B ^ f e t e & i n th.t:af ea. The dome and assoa-
^^-^ San M . , g ^ ^ ^ ^ g g M ^ ^ n a j : g . o u . i d . w a t e r divide thai corre­
sponds to ̂ e iy^ i^^^^w6e^me;Ct !^ i> .^}ope and the Acoma sag as described 
by Kelley (1963J^i|p|i|Si;iS;5|i©ir.-' '^ '•' 
60 . . The i'ate and direction of ground-water flow in the consolidated aquifers 
is controlled by both the intergranular and fracture permeability of the strata as 
well as by the potentiometric gradient. Jobin (1962) performed laboratory analy­
ses to determine the intrinsic permeability of samples from the geologic units 
near Grants. The Westwater Canyon Sandstone has the greatest intrinsic permea­
bility, equivalent to a hydraulic conductivity of about 0.10 gpd/ft^ (4.07 L/m-d). 
The other saiidstpne units have intrinsic permeabilities equivalent to hydraulic 
conductivities betweeiii 0.01 and 0.10 gpd/ft' (0.41 and 4.07 L/m^d). Despite its 
relatively coarse.and well-sorted texture, the Bluff has the lowest intrinsic 
permeability of the: sandstones in the area; the values would convert to a 
hydraulic coiiductiyity of O.bl gpd/ft^ (0.41 L/m^d). This unit is very calcareous 

; in its outcropy and the abundant calcite cement may be responsible for the low 
• permeability. Calcite ceitiehtlri the Bluff Sandstone may have been derived from 

the Tpdilto'brfronii the limestone beds in the Recapture Member of the Morrison 

Forniation.T.V.^; ...':•, 
61 Aquifer, tests provide a means of assessing the overall permeability (inter-
granular^aindfracture) of the aquifer (table 4). Values determined for the West-
water (ianybn Member of theMorrison indicate that its hydraulic coriductivity is 
quite vanabie, presuinably depending upon the degree of fracturing. The highest 
measurement of hydraulic conductivity for the Westwater Canyon in the study 
area was made near San Mateo in the proximity of the San Rafael fault zone on 
the westerii flank of the McCartys syhcline. Table 4 shows that field measure­
ments of hydraulic conductivity in the area, which include the effects of fracture 
permeabiiity, tend to be approximately 100 times greater than those determined 
in the laboratory (which do not include effects of fractures). 
62 The effects of fracturing on ground-water flow vary according to the type 
of rock, the amount and type of displacement, and the orientation of the frac­
tures. Gorham and others (1977) indicated that joints created by tensional forces 
tend to be parallel and open and therefore provide relatively more permeability. 
This type of jointing also tends to be oriented parallel to the axes of the associ­
ated folds. In some parts of the area, gouge and cement in the fracture zones in­
hibit ground-water flow. Flow is also inhibited where relatively permeable beds 
are displaced against relatively impermeable ones'. 

"̂ m 

iations in permeability, the yields and quality of water 
•ieta aquifer also vary from place to place. Gordon 
0-2,200 gpm (32-139 L/s) from wells near Bluewater 
dy area. Cooper and John (1968) reported yields of 
i indicated that two wells in the Ambrosia Lake area 
tl-'*' ' ible 2) were completed in this aquifer.but aban-

r better water at shallower depths. Water from 
1. fDS coijcentration of 2,370 ppm (table 3). Ac­
es reported by Cooper and John (1968,-table 3), this 
water elsewhere in the region with a TDS conceritra:--
rfriiann and others (1575)-i.ndicatedlhat wells drawings 
orieiia'. aquifer^ ripw: '•idirtfibute^ fe?dJ:water ;itpV^iiitij 

ND-V>/AJER:MGyEMEMW-: 

TABLE 4—RESULTS OF PUMPING TESTS IN AMBROSIA LAKE-SAN MATEO AREA. 

Formation Localily.^Source gpd/ft (L/md) gpd/fC (L/m'd) 

Point Lookout Sandstone 

Mancos Shaic (sandstone) 

Dai<oia Sandstone 

:westwafer Capyqn Mem.ber, 

. Morrison .Fprniaiion..;i. • ..,.. '̂ 

San Mateo/1 

San Mateo/1 

San Mateo /1 

San Mateo.^I ^ 

Ambrosia Lake/2 

Arnbrpsia ' l lake/3 : 

1.500 

l.OIX) 

1.000 

.3.700. 

..," 1.300. 

' '^ ' l ' .500' ' , 

(18,600) 

(li.400) 

(1J.400) 

(45,900) 

(16.100) 

(18.600) 

11 

20 

12 

24 
8.1 

10 
' 1.6 
0.5 

1448) 

(815) 

(489) 

(978) 
(330). 
(407) ... 

(65) ,':• 
(20) , 

•W''M 

/ ^ 
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Water System 
No.: 

Water System 
Name : 

NM3595017 

TRI-STATE 
GENERATING 
STATION 

Federal 
Type: NTNC 

State Type : NTNC 

Principal C o u n t y ^ ^ ^ ^ E Y 
Served : 

Status A 

Primary 
Source : 
Activity 
Date : 

SW 

04-01-1981 

Points of Contact 

Name 

ARMENTA, 
JOHNNY 

WALZ, 
BARBARA A. 

Job Title 

null 

Type 

OP 

AC 

Phone 

505-876-
5232 

303-254-
3184 

Address 
PO BOX 577, 

PREWITT, 
NM-87045 

PO Box 33695, 
Tii-State Generation 

&. Transmission 
Asso, 

DENVER, 
CO-80233-0695 

Email 

Not 
Available 

Not 
Available 

Annua l Operat ing Periods & 
Populat ion Served 

Service 
Connect ions 

Start 
Month 

1 

Start End 
Day Month 

12 

End Population Population 
Day 
31 

Type 
NT 

Served 
.121 

Type 

CB 

Count 

-1 

Sources of Water Service Areas 

Name 

WELL #11 
WELL #6 
WELL #7 
WELL #8 

Type 
Code 
WL 
WL 
WL 
WL 

Status 

.J. 
I 
A 
A 

Code 

NT 

Name 

INDUSTRIAL/AGRICULTURAL 
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WELL #9 
WELL #10 

RESERVOIR 
#1 

WELL#1 
WELL #2 
WELL #4 
WELL #5 

WL 
WL 

RS 

WL 
WL 
WL 
WL 

A 
A 

A 

A 
A 
A 
A 

Water Purchases 

Seller 
Water 

System 
No. 

Water System 
Name 

Seller 
Water 
Type 

Purchase 
Date 

Selier 
Facility 
Type 

Selier 
State 

Asgn ID 
No. 

Buyer 
Facility 
Type 

Buyer 
State 
Asgn 
IDNo. 
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Return Links 

Non-Coliform 
Samples 

Analyte List 

Water System 
Detail 

Water Systems 

Water Systeni 
Search 

County Map 
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Drinlcing Water Bureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3595017 
TTII-STATE GENERATING 
STATION 

MCKINLEY 

A 
180631001 

Federal Type : N I 

State Type: N I 

Primary Source : SW 

Activity Date : 04-
Collection Date: 02-

Analyte 
Code 

4000 

4000 

4010 

4010 

4020 

4020 

4030 

4030 

4100 

4100 

Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
RADIUM (-
226 & -228) 
COMBINED 
RADIUM (-
226 & -228) 
RADIUM-
226 
RADIUM-
226 
RADIUM-
228 
RADIUM-
228 
GROSS 
BETA 
PARTICLE 
AC 11 VITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

900 

900 

null 

null 

903.1 

903.1 

904.0 

904.0 

900 

900 

Less 
than 

Indicator 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

1.96 PCI/L 

1.96 PCI/L 

0.725 PCI/L 

0.725 PCI/L 

0.725 PCI/L 

0.725 PCI/L 

0.702 PCI/L 

0.702 PCI/L 

2.59 PCI/L 

2.59 PCI/L 

Concentration 
level 

0 

0 

123 PCI/L 

123 PCI/L 

Monitoring M 
Period P. 

Begin Date 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

1 

1 

1 

1 

] 

] 

] 

1 
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Water System No. 

Water System 
Name : 

NM3591033 

ARCO (ANACONDA) 
COAL CO -
BLUEWATER MILL 

Principal County 
Served : 

Status I 

Federal 
Type: 

State Type 

Primary 
Source : 
Activity 
Date : 

C 

C 

GW 

08-01-1996 

Points of Contact 

Name Job Title Type Phone Address Email 

Annua l Operat ing Periods & 
Populat ion Served 

Service 
Connect ions 

Start 
Month 

1 

StartI 
Day 

1 

End 
Month 

12 

End Pop 
Day 
31 

uiation 
Type 

R 

Population 
Served 

60 

Type 

CB 

Count 

5 

Sources of Water Service Areas 

Name 

WELL#1 
WELL # 2 
WELL #3 
WELL #4 

Type 
Code 
WL 
WL 
WL 
WL 

Status 

I 
I 
I 
I 

Code 

R 

Name 

OTHER 
RESIDENTIAL 

AREA 

Water Purchases 

Seller 
Water 

System 
No. 

Water System 
Name 

Seller 
Water 
Type 

Purchase 
Date 

Seller 
Facility 
Type 

Seller State 
Asgn ID No. 

Buyer 
Facility 
Type 

Buyer 
State 

Asgn ID 
No. 
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Water System No. ^^3593^33 

Water System 
Name : HOMESTAKE MILL 

Principal County ^^ 
Served : 

Status : I 

Federal 
Type: 

State Type 

Primary 
Source : 
Activity 
Date : 

NC 

NC 

GW 

06-12-1990 

Points of Contact 

Name 

KENNEDY, ED 

Job Title 

null 

Type 

OP 

Phone 

505-287-
4456 

Address 
PO BOX 8, 
GRANTS, 
NM-87020 

Email 

Not 
Available 

Annua l Operat ing Periods & 
Populat ion Served 

Service 
Connect ions 

Start 
Month 

1 

Start 
Day 

1 

End 
Month 

12 

End 
Day 
31 

Population Population 
Type 

T 
Served 

2i 

Type 
CB 

Count 
17 

Sources of Water Service Areas 

Name 

WFT.T.^ l 

Type 
Code 
WL 

Status 

JL 

Code 

T 

Name 

OTHER 
TRANSIENT 

AREA 

Water Purchases 

Seller 
Water 

System 
No. 

Water System 
Name 

Seller 
Water 
Type 

Purchase 
Date 

Seller 
Facility 
Type 

Seller State 
Asgn ID No. 

Buyer 
Facility 
Type 

Buyer 
State 

Asgn ID 
No. 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=770&tinwsys__st... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=770&tinwsys__st


EPA/540/G-91/013 
Publication 9345.0-01A 

September 1991 

Guidance for Performing Preliminary Assessments 
Under CERCLA 

Hazardous Site Evaluation Division 
Office of Emergency and Remedial Response 

Office of Solid Waste and Emergency Response 
U.S. Environmental Protection Agency 

Washington, DC 20460 

11 
! I'. 

i l ' 

•if. 
' • % i 

m 

m 



GROUND WATER PATHWAY 
TARGETS 

3.3.2. Targets 

Ground water pathway targets are drinking water supply wells within 4 miles of the site. For every 
PA site, you must develop a good understanding of the drinking water supply situation within the 
4-mile target distance limit, and perform a comprehensive survey of drinl<ing water supply systems 
and the number of people they serve. Very often, drinking water is supplied by some combination of 
domestic wells serving individual residences, community wells sen/ing multiple residences, 
municipal wells serving entire towns or cities, and surface water supplies. For the ground water 
pathway, you are specifically concerned with private and public drinking water supply wells but, in 
the course of developing information about water supplies, you must also find out about surface 
water sources of drinking water (Section 3.4.2). 

Your survey must be comprehensive enough to allow you to identify, on a topographic map, the 
location of each municipal drinking water well and surface water intake supplying drinking water 
within the target distance limit. Delineate on the map the specific geographic areas where drinking 
water is supplied by: municipal wells, municipal intakes, private and community weljs, and private 
and community intakes. Note that, in some areas, private water companies supply drinking water to 
large numbers of people. These systems also fall within the meaning of a "municipal" system. 

Multiple-Aquifer Systems 

In researching the local viater supply situationi you may find that drinking water is drawn from more 
than one aquifer. In many areas, multiple-aquifer systems provide drinking water from different 
aquifers at different depths. In such situations, the deeper aquifer(s) may or may not be at risk from 
a rel^se from the site, depending on whether "it is hydrogeologically isolated from overiying aquifers. 
Often, the extent to which one aquifer may be either isolated from or in hydraulic communication with 
another aquifer is not easily determined and even hydrogeologic experts may disagree. For these 
reasons, the PA evaluation of populations drinking ground water includes all persons served by all 
aquifers. Nonetheless, when researching drinking water populations, it is a good practice to develop 
as much information as possible conceming the populations associated with specific aquifers; such 
information may be useful to the SI if the site advances to that stage. 

Municipal Drinking Water Supplies 

The best place to begin a water supply survey is the local municipal and county water authorities. 
Bring your topographic map and ask the appropriate officials to locate municipal drinking water wells 
and intakes, including those that might be designated as "standby" or "backup," and to delineate the 
municipal distribution system. Very often, the entire system is interconnected - by way of valves or 
connecting lines — so that water drawn from any individual well or intake has the potential to reach 
any user of the system. This is referred to as a "blended system." In other cases, separate 
distribution systems function independently and do not have the capability for interconnection with 
other systems. Identify the specific systems that are blended, and the specific systems that are 
independent. You also need to know either the number of people served or the number of service 
connections in each blended and independent system, which wells and intakes supply each system, 
and the average annual production from each well and intake. 

Drinking Water Supplies in Areas Not Served by a Municipal System 

After identifying municipal wells, intakes, and distribution systems, investigate water supplies in 
areas outside of the municipal systems. People in these areas probably obtain water from private 
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Water System Facilities 

Sample Schedules 

Coliform Sample 
Results 

Coliform Sample 
Summaiy Resuhs 

Lead .And Copper 
Sample Sum.n-)ary 
R.p'"'iks 

ion-Coiiform 
'amples/Results 

Non-Coli'form 
Samples/Resuhs by 
Analyte 

Violations/Enforcement 
.'\ctions 

Site Visits 

Milestones 

Return Links 

Water Systems 

Water System Search 

C--̂ ',inty N4ap 

Ilossary 

Drinkins Water Bureau 

Water System Details 

Water System No. ̂ ^3526133 _ 

^x/rPQTir' 
State Type 

Federal 
Type: 

Water System GRANTS DOMESTIC 
Name : WATER SYSTEM 
Principal County ^T^nT A Primary 
Served : U^ULA Source : 

Activity 
^ Da te : 

Points of Contact 

Status 

C 

C 

GW 

06-01-1977 

Name 

HAYES, 
ROBERT 

HORACEK, 
BOB 

MARTINEZ, 
ANTHONY 

Job Title 

null 

CITY 
MANAGER 

Type 

OP 

EC 

AC 

Phone 

505-287-
2908 

505-287-
7927 

505-287-
2908 

Address 
121 Wayne Av, 

GRANTS, 
NM-87020 

PO Box 879, 
GRANTS, 
NM-87020 

PO Box 702, 
GRANTS, 
NM-87020 

Email 

Not Available 

Not Available 

a]nhonY.martinez.®ch2m.com 

Annua l Operat ing Periods & 
Populat ion Served 

Service 
Connect ions 

Start 
Month 

1 

Start 
Da^ 

1 

End 
Month 

12 

End 
Da^ 
31 R 

Population Population 
Type Served 

8892 

Type 

CB 
Count 

3211 

Sources of Water Service Areas 

Name 

WELL #1 
WELL # 2 
WELL#3 

Type 
Code 
WL 
WL 
WL 

Status 

A. 
I 

A. 

Code 

R 

Name 

RESIDENTIAL 
AREA 

Water Purchases 

r 
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\Vater Systems 
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:arch 

.... ..nty Map 

lossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served : 
s tatus: 
Lab Sample No. : 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
RC200000584 

Federal Type : 

State Type : 

Primary Source 

Activity Date : 
Collection Date ; 

C 

C 

GW 

06-01-1977 
06-15-2000 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.4nalyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

'N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.4 PCl/L 

1.4 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

1.5 PCI/L 

1.5 PCI/L 

Concentration 
level 

6.8 PCI/L 

6.8 PCI/L 

.2 PCl/L 

.2 PCI/L 

8.1 PCI/L 

8.1 PCI/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 
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Re turn Links 
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es 

.•'\nalyte List 

Water System 
Detail 

Water Systems 

.Water System 
Search 

^ L . ..nty Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served : 
Status: 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
RC200000587 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

c 

c 

GW 

06-01-1977 
06-15-2000 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.4,nalyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

2.3 PCI/L 

2.3 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

2.4 PCI/L 

2.4 PCl/L 

Concentration 
level 

6.8 PCI/L 

6.8 PCI/L 

.32 PCI/L 

.32 PCI/L 

8.1 PCUL 

8.1 PCUL 

Monitoring 
Period 

Begin Date 

Monitorir 
Period Eti 

Date 

Total Number of Records Fetched = 6 

http://eidea.state.nm.us/SD WIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200000587&... 1/15/2008 
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' turn Links 

•lon-Colifomi 
mples 

Vnalyte List 

vVaier System 
jtail 

vVater Systejiis 

Water System 
•arch 

L.. .iUty Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
RC960294 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date: 

C 

c 

GW 

06-01-1977 
06-18-1996 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.4na!yte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.4 PCI/L 

1.4 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

2.7 PCI/L 

2.7 PCI/L 

Concentration 
level 

5.1 PCI/L 

5.1 PCI/L 

.25 PCI/L 

.25 PCI/L 

4.9 PCI/L 

4.9 PCI/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

ittp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC960294&coll... 1/15/2008 
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Return Links 

Non-Cohfbi:m 
Samples 

.Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

. .̂ nty Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
RC960295 

Federal Type: 

State Type: 

Primary Source 

Activity Date : 
Collection Date: 

C 

c 

GW 

06-01-1977 
06-18-1996 

.4nalyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.1 PCI/L 

1.1 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

2.3 PCI/L 

2.3 PCI/L 

Concentration 
level 

5.8 PCI/L 

5.8 PCI/L 

.2 PCI/L 

.2 PCI/L 

5.5 PCI/L 

5.5 PCI/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

http://eidea.state.nm.us/SD WIS/JSP/NonTcrSampleResults.jsp?sample_number=RC960295&coll... 1/15/2008 

http://eidea.state.nm.us/SD


n-Coliform Sample Results Page I ot 1 

sturn Links 

Nlon-ColifonTi 
.mples 

Analyte List 

Water System 
etail 

Water Systems 

i Water System 
ĵ arch 

v... -iHty .Map 

r lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM-200200263 

Federal Type: 

State Type : 

Primary Source 

Activity Date : 
Collection Date: 

C 

C 

GW 

06-01-1977 
03-06-2002 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

.Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

200.8 

Less 
than 

Indicator 

N 

Y 

Y 

N 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

0.004 MG/L 

null 

MG/L 

0.001 MG/L 

null 

null 

0.007 MG/L 

MG/L 

MG/L 

MG/L 

Monitoring 
Period 

Begin Date 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

Monit{ 
Period 

Dai 

12-31-; 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

Total Number of Records Fetched = 10 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM-200200263... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM-200200263
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Return Links 

Non-Colifonn 
Samples 

.Analyte List 

W'ater System 
Detail 

Water Systems 

Water Systen.i 
Search 

..nty Map 

Glossary 

g wa ureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM200200264 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

C 

c 

GW 

06-01-1977 
03-06-2002 

-Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

.Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

null 

200.8 

245.1 

200.8 

200.9 

200.8 

200.8 

200.8 

Less 
than 

Indicator 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/lJ 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

.004 MG/L 

null 

null 

null 

null 

null 

.007 MG/L 

null 

null 

null 

Monitoring 
Period 

Begin Date 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

01-01-2002 

Monit{ 
Period 

Dai 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

12-31-: 

Total Number of Records Fetched = 10 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200200264&... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200200264&
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i turn Links 

N^on-Colifomi 
mples 

Analyte List 

Water System 
?t.ail 

Water Systems 

Water System 
:arch 

V. ..nty Map 

Ilossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM200200263 

Federal Type: 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

C 

C 

GW 

06-01-1977 
03-06-2001 

Analyte 
Code 

1005 

1010 

1015, 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

.Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

null 

200.8 

245.1 

200.8 

200.9 

200.8 

200.8 

200.8 

Less 
than 

Indicator 

N 

Y 

Y 

N 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MGA. 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

.004 MG/L 

null 

null 

.001 MG/L 

null . 

null 

.007 MG/L 

null 

null 

null 

Monitoring 
Period 

Begin Date 

Monit( 
Period 

Dat 

Total Number of Records Fetched = 10 

attp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200200263&... 1/15/2008 
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Return Links 

Non-Colifonn 
Samples 

.Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

..nty M.a.p 
• 

Glossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM200001349 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

c 

c 

GW 

06-01-1977 
07-17-2000 

Analj'te 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

.Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null. 

null 

null 

null 

Less 
than 

Indicator 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

C o n c e n t r a t i o n 
level 

.002 MG/L 

null 

null 

null 

null 

null 

.006 MG/L 

null 

null 

null 

Monitoring Monitc 
Period Period 

Begin Date Dat 

Total Number of Records Fetched = 10 

http://eidea.state.nm.us/SD WIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200001349&... 1/15/2008 

http://eidea.state.nm.us/SD
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tu rn Links 

4on-Co] ifonn. 
mples 

Knaiyte List 

A'ater System 
;tail 

Water Systems 

Water System 
arch 

^ ..nty Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM200001350 

Federal Type : 

State Type: 

Primary Source : 

Activity Date : 
Collection Date : 

C 

C 

GW 

06-01-1977 
07-17-2000 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

.Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

nuil 

null 

null 

Less 
than 

Indicator 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

O.OOI MG/L 

0.001 MG/L 

Concentration 
level 

.002 MG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Monitoring 
Period 

Begin Date 

Monit{ 
Period 

Dal 

Total Number of Records Fetched = 10 

ittp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200001350&... 1/15/2008 
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Return Links 

Non-Col ifomi 
les 

.Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

unty Map 

Glossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM200000567 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date; 

C 

c 

GW 

06-01-1977 
05-03-2000 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

null 

200.8 

245.1 

200.8 

200.9 

200.8 

200.8 

200.8 

Less 
than 

Indicator 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

.002 MG/L 

null 

null 

null 

null 

null 

.006 MG/L 

null 

null 

null 

Monitoring 
Period 

Begin Date 

Monit( 
Period 

Dal 

Total Number of Records Fetched = 10 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200000567&... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200000567&
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>turn Links 

s'on-Colifonn 
mples 

Vnalyte List 

v\'"ater System 
Mail. 

Water Systems 

Water System 
:arch 

Lounty Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM200000568 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

C 

C 

GW 

06-01-1977 
05-03-2000 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

.Analyte 
Name 

ARSENIC 

BARIUM. 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

200.8 

200.8 

null 

200.8 

245.1 

200.8 

200.9 

200.8 

200.8 

200.8 

Less 
than 

Indicator 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

null 

null 

null 

null 

null 

null 

.006 MG/L 

null 

null 

null 

Monitoring 
Period 

Begin Date 

Monit( 
Period 

Dal 

Total Number of Records Fetched = 10 

.ttp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM200000568&... 1/15/2008 



Non-Coliform Sample Results Page 1 of 1 

Return Links 

Non-Colifonn . 
Samples 

Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

...unty Map 

Glossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM9701205 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

c 

c 

GW 

06-01-1977 
08-20-1997 

-Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null" 

hull 

null 

null 

Less 
than 

Indicator 

Y 

Y 

Y 

N 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

null 

null 

null 

.001 MG/L 

null 

null 

.007 MG/L 

null 

null 

null 

Monitoring Monitf 
Period Period 

Begin Date Dat 

Total Number of Records Fetched = 10 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM9701205&co... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM9701205&co
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tu rn Links 

lon-Colifonn 
nples 

Inaiyte List 

K̂ iitQT System 
tail 

(Vafer Systems 

Water System 
arch 

.,L.anty Map 

lossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status: 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM9701206 

Federal Type : 

State Type : 

Primary Source 

Activity Date: 
Collection Date: 

C 

c 

GW 

06-01-1977 
08-20-1997 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

-Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.1 MG/L 

0.001 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.01 MG/L 

0.005 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

Concentration 
level 

.001 MG/L 

null 

null 

null 

null 

null 

.006 MG/L 

null 

null 

null 

Monitoring 
Period 

Begin Date 

Monitc 
Period 

Dat 

Total Number of Records Fetched = 10 

ttp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM9701206&CO... 1/15/2008 
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Return Links 

Non-Colifonn 
Samples 

Analyte List 

Waaler System 
Detail 

Water Systems 

Water System 
Search 

^L.K,.an!y .Map 

Glossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM940509 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date: 

C 

c 

GW 

06-01-1977 
01-25-1994 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

-Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

Y 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

Onull 

0.1 MG/L 

0.001 MG/L 

Onull 

0.0005 MG/L 

0.005 MG/L 

0.005 MG/L 

0.001 MG/L 

0.0005 MG/L 

0.001 MG/L 

Concentration 
level 

.002 MG/L 

null 

null 

.002 MG/L 

null 

null 

null 

null 

null 

null 

Monitoring Monit( 
Period Period 

Begin Date Dat 

Total Number of Records Fetched = 10 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM940509&coll... 1/15/2008 
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Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3526133 
GRANTS DOMESTIC WATER 
SYSTEM 

CIBOLA 

A 
HM940510 

Federal Type : 

State Type: 

Primary Source 

Activity Date: 
Collection Date; 

C 

c 

GW 

06-01-1977 
01-25-1994 

Analyte 
Code 

1005 

1010 

1015 

1020 

1035 

1036 

1045 

1074 

1075 

1085 

-Analyte 
Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

MERCURY 

NICKEL 

SELENIUM 

ANTIMONY, 
TOTAL 
BERYLLIUM, 
TOTAL 
THALLIUM, 
TOTAL 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

Onull 

0.1 MG/L 

0.001 MG/L 

0.005 MG/L 

0.0005 MG/L 

0.005 MG/L 

0.005 MG/L 

0.001 MG/L 

0.0005 MG/L 

0.001 MG/L 

Concentration 
level 

.004 MG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Monitoring 
Period 

Begin Date 

Monitc 
Period 

Dat 

Total Number of Records Fetched = 10 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=HM9405 lO&coll... 1/15/2008 
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er iiureau 

Non-Coliform Sample Results 
Return Links 

Non-Colifonn 
Samples 

.Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

X.uanty .Map 

Glossarv 

Water System No. : 
Water System Name : 
Principal County Served : 
Status : 
Lab Sample No.: 

NM3526133 Federal Type : 
GRANTS DOMESTIC WATER SYSTEM State Type : 
CIBOLA Primary Source : 
A Activity Date : 
17857 Collection Date :~^-.z^-s-

-Analyte 
Code 

1005 

1010 

1015 

1020 

1024 

1025 

1030 

1035 

1036 

1038 

1041 

1045 

1074 

1075 

1085 

2005 

2005 

2010 

2010 

2015 

.Analyte Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

CYANIDE 

FLUORIDE 

LEAD 

MERCURY 

NICKEL 

NITRATE-NITRITE 

NITRITE 

SELENIUM 

ANTIMONY, TOTAL 

BERYLLIUM, TOTAL 

THALLIUM, TOTAL 

ENDRIN 

ENDRJN 

BHC-GAMMA 

BHC-GAMMA 

METHOXYCHLOR 

Method 
Code 

200.8 

200.8 

200.8 

200.8 

4500CN-
E 

300.0 

200.8 

245.1 

200.8 

300.0, 

300.0 

200.8 

200.8 

200.8 

200.8 

505 

505 

505 

505 

505 

Less 
than 

Indicator 

N 

N 

Y 

N 

Y 

N 

N 

Y 

N 

N 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.002 MG/L 

0.001 MG/L 

0.001 MG/L 

0.005 MG/L 

0.2 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.001 MG/L 

0.05 MG/L 

0.05 MG/L 

0.002 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.05 UG/L 

Concentratic 
level 

0.00800 MG/I 

0.0320 MG/L 

null 

0.0230 MG/L 

null 

0.426 MG/L 

0.00900 MG/1 

null 

0.0100 MG/L 

1.77 MG/L 

null 

0.0110 MG/L 

null 

null 

null 

null 

null 

null 

null 

null 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=17857&collectio... 1/15/2008 
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2015 

2020 

2020 

2031 

2031 

2032 

2032 

2033 

2033 

2034 

2034 

2035 

2035 

2036 

2036 

2037 

2037 

2039 

2039 

2040 

2040 

2041 

2041 

2042 

2042 

2043 

2043 

2044 

2044 

2046 

METHOXYCHLOR 

TOXAPHENE 

TOXAPHENE 

DALAPON 

DALAPON 

DIQUAT 

DIQUAT 

ENDOTHALL 

ENDOTHALL 

GLYPHOSATE 

GLYPHOSATE 

D1(2-ETHYLHEXYL) ADIPATE 

DI(2-ETHYLHEXYL) ADIPATE 

OXAMYL 

OXAMYL 

SIMAZINE 

SIMAZINE 

DI(2-ETHYLHEXYL) PHTHALATE 

D1(2-ETHYLHEXYL) PHTHALATE 

PICLORAM 

PICLORAM 

DINOSEB 

DINOSEB 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROCYCLOPENTADIENE 

ALDICARB SULFOXIDE 

ALDICARB SULFOXIDE 

ALDICARB SULFONE 

ALDICARB SULFONE' 

CARBOFURAN 

505 

505 

505 

515.1 

515.1 

null 

null 

548.1 

548.1 

547 

547 

525.2 

525.2 

531.1 

531.1 

507 

507 

525.2 

525.2 

515.1 

515.1 

515.1 

515;i 

505 

505 

531.1 

531.1 

531.1 

531.1 

531.1 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.05 UG/L 

0.5 UG/L 

0.5 UG/L 

0.25 UG/L 

0.25 UG/L 

0.4 UG/L 

0.4 UG/L 

9 UG/L 

9 UG/L 

6 UG/L 

6 UG/L 

0.6 UG/L 

0.6 UG/L 

2 UG/L 

2 UG/L 

0.07 UG/L 

0.07 UG/L 

0.6 UG/L 

0.6 UG/L 

0.1 UG/L 

0.1 UG/L 

0.25 UG/L 

0.25 UG/L 

0.1 UG/L 

0.1 UG/L 

20 UG/L 

20 UG/L 

20 UG/L 

20 UG/L 

0.9 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

nuil 

null 

null 

null 

null 

null 

null 

null 

null 

null 

ttp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=17857&collectio... 1/15/2008 



Non-Colitorm Sample Kesults rage .) oi:? 

2046 .( 

2047 

2047 

2050 

2050 

2051 

2051 

2065 

2065 

2067 

2067 

2105 

2105 

2110 

2110 

2274 

2274 

2306 

2306 

2326 

2326 

2378 

2378 

2380 

2380 

2383 

2383 

2931 

2931 

2946 

2946 

:ARBOFURAN 

ALDICARB 

ALDICARB 

ATRAZINE 

ATRAZINE 

LASSO 

LASSO 

HEPTACHLOR 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

HEPTACHLOR EPOXIDE 

2,4-D 

2,4-D 

2,4,5-TP 

2,4,5-TP 

HEXACHLOROBENZENE 

HEXACHLOROBENZENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

PENTACHLOROPHENOL 

PENTACHLOROPHENOL 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

CIS-1,2-DICHLOROETHYLENE 

CIS-1,2-DICHLOROETHYLENE 

TOTAL POLYCHLORINATED 
BIPHENYLS (PCB) 
TOTAL POLYCHLORINATED 
BIPHENYLS (PCB) 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMO-3-CHLOROPROPANE 

ETHYLENE DIBROMIDE 

ETHYLENE DIBROMIDE 

531.1 

531.1 

531.1 

507 

507 

507 

507 

505 

505 

505 

505 

515.1 

515.1 

515.1 

515.1 

505 

505 

550 

550 

515.1 

515.1 

524.2 

524.2 

524.2 

524.2 

505 

505 

504.1 

504.1 

504.1 

504.1 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y' 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.9 UG/L 

20 UG/L 

20 UG/L 

0.1 UG/L 

0.1 UG/L 

0.2 UG/L 

0.2 UG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.1 UG/L 

0.1 UG/L 

0.2 UG/L 

0.2 UG/L 

0.1 UG/L 

0.1 UG/L 

0.02 UG/L 

0.02 UG/L 

0.04 UG/L 

0.04 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.1 UG/L 

0.1 UG/L 

0.02 UG/L 

0.02 UG/L 

0.01 UG/L 

0.01 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=17857&collectio... 1/15/2008 
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2955 

2955 

2959 

2959 

2964 

2964 

2968 

2968 

2969 

2969 

2976 

2976 

2977 

2977 

2979 

2979 

2980 

2980 

2981 

2981 

2982 

2982 

2983 

2983 

2984 

2984 

2985 

2985 

2987 

2987 

XYLENES, TOTAL 

XYLENES, TOTAL 

CHLORDANE 

CHLORDANE 

DICHLOROMETHANE 

DICHLOROMETHANE 

0-DICHLOROBENZENE 

0-DICHLOROBENZENE 

P-DICHLOROBENZENE 

P-DICHLOROBENZENE 

VINYL CHLORIDE 

VINYL CHLORIDE 

1,1 -DICHLOROETHYLENE 

1,1 -DICHLOROETHYLENE 

TRANS-1,2-DICHLOROETHYLENE 

TRANS-1,2-DICHLOROETHYLENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHANE 

1,1,1-TRICHLOROETHANE 

1,1,1 -TRICHLOROETHANE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

1,2-DICHLOROPROPANE 

1,2-DICHLOROPROPANE 

TRICHLOROETHYLENE 

TRICHLOROETHYLENE 

1,1,2-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TETRACHLOROETHYLENE 

TETRACHLOROETHYLENE 

524.2 

524.2 

505 

505 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2~ 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y -

Y 

Y 

Y 

Y 

Y 

-y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.5 UG/L 

0.5 UG/L 

0.01 UG/L 

0.01 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=17857&collectio... 1/15/2008 
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2989 

2989 

2990 

2990 

2991 

2991 

2992 

2992 

2996 

2996 

CHLOROBENZENE 

CHLOROBENZENE 

BENZENE 

BENZENE 

TOLUENE 

TOLUENE 

ETHYLBENZENE 

ETHYLBENZENE 

STYRENE 

STYRENE 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

• 0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Total Number of Records Fetched = 121 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults-jsp?sample_number=17857&collectio... 1/15/2008 
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Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 
Water System Name : 
Principal County Served 
Status : 
Lab Sample No. : 

NM3526133 Federal Type : 
GRANTS DOMESTIC WATER SYSTEM State Type : 
CIBOLA Primary Source; 
A Activity Date : 
17856 Collection Date -.cZ-JZJL-ojr 

Analyte 
Code 

1005 

1010 

1015 

1020 

1024 

1025 

1030 

1035 

1036 

1038 

1041 

1045 

1074 

1075 

1085 

2005 

2005 

2010 

2010 

2015 

.Analyte Name 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

CYANIDE 

FLUORIDE 

LEAD 

MERCURY 

NICKEL 

NITRATE-NITRITE 

NITRITE 

SELENIUM 

ANTIMONY, TOTAL 

BERYLLIUM, TOTAL 

THALLIUM, TOTAL 

ENDRIN 

ENDRIN 

BHC-GAMMA 

BHC-GAMMA 

METHOXYCHLOR 

Method 
Code 

200.8 

200.8 

200.8 

200.8 

4500CN-
E 

300.0 

200.8 

245.1 

200.8 

300.0 

300.0 

200.8 

200.8 

200.8 

200.8 

505 

505 

505 

505 

505 

Less 
than 

Indicator 

N 

N 

Y 

N 

Y 

N 

Y 

Y 

N 

N 

Y 

N 

Y 

Y 

Y 

Y 

Y 

. Y 

Y 

Y 

Level 
Type 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

Reporting 
Level 

0.001 MG/L 

0.002 MG/L 

0.001 MG/L 

0.001 MG/L 

0.005 MG/L 

0.2 MG/L 

0.001 MG/L 

0.0002 MG/L 

0.001 MG/L 

0.05 MG/L 

0.05 MG/L 

0.002 MG/L 

0.001 MG/L 

0.001 MG/L 

0.001 MG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.05 UG/L 

Concentratii 
level 

0.00500 MG/1 

0.0320 MG/L 

null 

0.0200 MG/L 

null 

0.497 MG/L 

null 

null 

0.00300 MG/] 

1.79 MG/L 

null 

0.0120 MG/L 

null 

null 

null 

null 

null 

null 

null 

null 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=17856&colIectio... 1/15/2008 
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2015 METHOXYCHLOR 

2020 rOXAPHENE 

2020 TOXAPHENE 

2031 

2031 

2032 

2032 

2033 

2033 

2034 

2034 

2035 

2035 

2036 

2036 

2037 

2037 

2039 

2039 

2040 

2040 

2041 

2041 

2042 

2042 

2043 

2043 

2044 

2044 

2046 

DALAPON 

DALAPON 

DIQUAT 

DIQUAT 

ENDOTHALL 

ENDOTHALL 

GLYPHOSATE 

GLYPHOSATE 

D1(2-ETHYLHEXYL) ADIPATE 

bl(2-ETHYLHEXYL) ADIPATE 

OXAMYL 

OXAMYL 

SIMAZINE 

SIMAZINE 

DI(2-ETHYLHEXYL) PHTHALATE 

D1(2-ETHYLHEXYL) PHTHALATE 

PICLORAM 

PICLORAM 

DINOSEB 

DINOSEB 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROCYCLOPENTADIENE 

ALDICARB SULFOXIDE 

ALDICARB SULFOXIDE 

ALDICARB SULFONE 

ALDICARB SULFONE 

CARBOFURAN 

505 

505 

505 

515.1 

515.1 

null 

null 

548.1 

548.1 

547 

547 

525.2 

525.2 

531.1 

531.1 

507 

507 

525.2 

525.2 

515.1 

515.1 

515.1 

515.1 

505 

505 

531.1 

531.1 

531.1 

531.1 

531.1 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.05 UG/L 

0.5 UG/L 

0.5 UG/L 

0.25 UG/L 

0.25 UG/L 

0.4 UG/L 

0.4 UG/L 

9 UG/L 

9 UG/L 

6 UG/L 

6 UG/L 

0.6 UG/L 

0.6 UG/L 

2 UG/L 

2 UG/L 

0.07 UG/L 

0.07 UG/L 

0.6 UG/L 

0.6 UG/L 

0.1 UG/L 

0.1 UG/L 

0.25 UG/L 

0.25 UG/L 

0.1 UG/L 

0.1 UG/L 

20 UG/L 

20 UG/L 

20 UG/L 

20 UG/L 

0.9 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResuhs.jsp?sample_number=17856&colIectio... 1/15/2008 
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2046 

2047 

2047 

2050 

2050 

2051 

2051 

2065 

2065 

2067 

2067 

2105 

2105 

2110 

2110 

2274 

2274 

2306 

2306 

2326 

2326 

2378 

2378 

2380 

2380 

2383 

2383 

2931 

2931 

2946 

2946 

CARBOFURAN 

ALDICARB 

ALDICARB 

ATRAZLNE 

ATRAZINE 

LASSO 

LASSO 

HEPTACHLOR 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

HEPTACHLOR EPOXIDE 

2,4-D 

2,4-D 

2,4,5-TP 

2,4,5-TP 

HEXACHLOROBENZENE 

HEXACHLOROBENZENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

PENTACHLOROPHENOL 

PENTACHLOROPHENOL 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

CIS-1,2-DICHLOROETHYLENE 

Cl S-1,2-DICHLOROETHYLENE 

TOTAL POLYCHLORINATED 
BIPHENYLS (PCB) 
TOTAL POLYCHLORINATED 
BIPHENYLS (PCB) 

1,2-DIBROMO-3-CHLOROPROPANE 

1,2-DIBROMO-3-CHLOROPROPANE 

ETHYLENE DIBROMIDE 

ETHYLENE DIBROMIDE 

531.1 

531.1 

531.1 

507 

507 

507 

507 

505 

505 

505 

505 

515.1 

515.1 

515.1 

515.1 

505 

505 

550 

550 

515.1 

515.1 

524.2 

524.2 

524.2 

524.2 

505 

505 

504.1 

504.1 

504.1 

504.1 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

. Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.9 UG/L 

20 UG/L 

20 UG/L 

0.1 UG/L 

0.1 UG/L 

0.2 UG/L 

0.2 UG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.01 UG/L 

0.1 UG/L 

0.1 UG/L 

0.2 UG/L 

0.2 UG/L 

0.1 UG/L 

0.1 UG/L 

0.02 UG/L 

0.02 UG/L 

0.04 UG/L 

0.04 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L. 

0.5 UG/L 

0.1 UG/L 

0.1 UG/L 

0.02 UG/L 

0.02 UG/L 

0.01 UG/L 

0.01 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

ttp;//eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=17856&collectio... 1/15/2008 
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2955 XYLENES, TOTAL 

2955 

2959 

2959 

2964 

2964 

2968 

2968 

2969 

2969 

2976 

2976 

2977 

2977 

2979 

2979 

2980 

2980 

2981 

2981 

2982 

2982 

2983 

2983 

2984 

2984 

2985 

2985 

2987 

2987 

XYLENES, TOTAL 

CHLORDANE 

CHLORDANE 

DICHLOROMETHANE 

DICHLOROMETHANE 

0-DICHLOROBENZENE 

0-DICHLOROBENZENE 

P-DICHLOROBENZENE 

P-DICHLOROBENZENE 

VINYL CHLORIDE 

VINYL CHLORIDE 

1,1 -DICHLOROETHYLENE 

1,1 -DICHLOROETHYLENE 

TRANS-1,2-DICHLOROETHYLENE 

1 RANS-1,2-DICHLOROETHYLENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROblHANE 

1,1,1 -TRICHLOROETHANE 

1,1,1 -TRICHLOROETHANE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

1,2-DICHLOROPROPANE 

1,2-DICHLOROPROPANE 

TRICHLOROETHYLENE 

TRICHLOROETHYLENE 

1,1,2-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TETRACHLOROETHYLENE 

TETRACHLOROETHYLENE 

524.2 

524.2 

505 

505 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.5 UG/L 

0.5 UG/L 

0.01 UG/L 

0.01 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null , 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

1 
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2989 

2989 

2990 

2990 

2991 

2991 

2992 

2992 

2996 

2996 

CHLOROBENZENE 

CHLOROBENZENE 

BENZENE 

BENZENE 

TOLUENE 

TOLUENE 

ETHYLBENZENE 

ETHYLBENZENE 

STYRENE 

STYRENE 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

MRL 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

0-5 UG/L 

0-5 UG/L 

0.5 UG/L 

0.5 UG/L 

0.5 UG/L 

null 

null 

null 

null 

null 

null 

null 

null 

null 

null 

TotalNumber of Records Fetched = 121 

tp://eidea.state.nin.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=l 7856&collectio... 1/15/2008 
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Links 

Water System Facilities 

Sample Schedules 

Coliibrra Sample 
Results 

Coliform Sample 
Summaiy Results 

Lead And Copper 
Sample Sum.marv' 
R' -̂ ks 

Jpn-Coliform 
fampIes./Results 

Non-Colifonn 
Samples/Results by 
Analyte 

Violations/Enforcement 
Actions 

Site Visits 

Milestones 

Return Links 

Water Systems 

Water System Search 

'̂•' "unty M'ap 

lossarv 

rinking Water Bureau 

Water System Details 

Water System No. NM3525533 

Water System 
Name : 
Principal County ^ j ^ ^ ^ A 
Served : 

MILAN COMMUNITY 
WATER SYSTEM 

Status 

Federal 
Type : 

State Type 

Primary 
Source : 
Activity 
Date : 

C 

C 

GW 

06-01-1977 

Points of Contact 

Name 

CHAVEZ, BEN 

CHAVEZ, BEN 

Job Title 

null 

null 

Type 

OP 

AC 

Phone 

505-287-
7124 

505-287-
7124 

Address 
PO BOX 2727, 

MILAN, 
NM-87021 

PO BOX 2727, 
MILAN, 

NM-87021 

Email 

Not 
Available 

Not 
Available 

Annua l Operat ing Periods & 
Populat ion Served 

Service 
Connect ions 

Start 
Month 

Start End 

1 
Da^ Month 

12 

EndPopulation 
Day 
31 

Type 
R 

Population 
Served 

iiU 

Type 

CB 

Count 

1043 

Sources of Water Service Areas 

Name 

WELL#irB-23^ 
WF,T,T,#2rR-94^ 
WF.T.T.^^rR-^S) 

WELL#4 
(GOLDEN 

ACRES R-50) 

Type 
Code 
WL 
WL 
WL 

WL 

Status 

- ^ 

A 

A 

Code 

R 

Name 

RESIDENTIAL 
AREA 

Water Purchases 

http://eidea.state.nm.us/SD WIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=1036&tinwsys_s... 1/15/2008 
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n-Coliform Sample Results Page 1 of 1 

Jturn Links 

sfon-Colifonn 
mples 

Vnalyte List 

Water System 
.'tail 

Water Systems 

Water System 
•atrh 

Luunty Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC200200323 

Federal Type : 

State Type: 

Primary Source 

Activity Date: 
Collection Date : 

C 

c 

GW 

06-01-1977 
07-10-2002 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

-Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.1 PCI/L 

1.1 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

1 PCI/L 

1 PCI/L 

Concentration 
level 

7.2 PCI/L 

7.2 PCI/L 

.05 PCI/L 

.05 PCI/L 

4.7 PCI/L 

4.7 PCI/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

ttp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200200323&... 1/15/2008 



Non-Coliform Sample Results Page 1 of 1 

Drinking Water Bureau 

Von-Coliform Sample Results 
R e t u r n L i n k s 

Non-Colifomi 
Samples 

.Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

iinty Map 

G l o s s a r y 

•Analytel 
Code 

Federal Type : Water System No.: NM3525533 
uiMf^rC ^•^^M,.^^ MILAN COMMUNITY WATER Q.^.^ Xw^a Water System Name : cySTEM State Type 

Principal County 
Served : 
Status: 
Lab Sample No.: 

CIBOLA 
A 
RC20020285 

Activity Date : 
Collection Date 

c 

c 

Primary Source : GW 

06-01-1977 
06-18-2002 

4000 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 

4000 

4020 

4020 

Analyte 
Name 

MethodI 
Code 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 

null 

null 

Less 
than 

Indicator! 

Level] 
Type 

RADIUM-
1226 

4100 

[GROSS 
BETA 
PARTICLEl 
ACTIVITY 

4100 

GROSS 
BETA 
PARTICLE 
ACTIVITY 

null 

null 

null 

null 

N 

N 

N 

Repo rting Concen tra tion 

N 

N 

N 

Level level 

0.9 PCI/L 

0.9 PCI/L 

0.02 PCl/L 

Monitorin glMonitoriii 
Period Period En 

Begin Date Date 

4 PCI/L 

4 PCUL 

.04 PCI/L 

0.02 PCI/L 

1.1 PCI/L 

1.1 PCl/L 

.04 PCI/L 

3.1 PCl/L 

3.1 PCL'L 

Total Number of Records Fetched = 6 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC20020285&c... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC20020285&c


n-Coliform Sample Results Fage i 011 

Drinking Water Bureau 

Non-Coliform Sample Results 
;tiirn Links 

si on-Col ifonn 
mples 

\nalyte List 

Water Sy.stem 
;tail 

vVater Systenis 

vVater System 
arch 

...c-anty Map 

lossarv 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

RC200000583 

Federal Type : 

StateType : 

Primary Source 

Activity Date: 
Collection Date : 

C 

C 

GW 

06-01-1977 
06-15-2000 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.8 PCI/L 

1.8 PCL'L 

0.02 PCI/L 

0.02 PCI/L 

1.6 PCI/L 

1.6 PCl/L 

Concentration 
level 

9.3 PCLl. 

9.3 PCI/L 

.03 PCI/L 

.03 PCI/L 

6.4 PCI/L 

6.4 PCI/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

lp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200000583&... 1/15/2008 
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Non-Coliform Sample Results Page 1 of 1 

Re turn Links 

Non-Coliform 
Samples 

-Analyte List 

Water Sy.stem 
Detail 

W''ater Systems 

Water System 
Search 

.'unty Map 

J lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name : 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC200000585 

Federal Type : 

State Type : 

Primary Source 

Activity Date : 
Collection Date : 

C 

C 

GW 

06-01-1977 
06-15-2000 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.5 PCI/L 

1.5 PCl/L 

0.02 PCI/L 

0.02 PCI/L 

1.5 PCl/L 

1.5 PCl/L 

Concentration 
level 

4.6 PCI/L 

4.6 PCl/L 

.05 PCl/L 

.05 PCI/L 

5.5 PCI/L 

5.5 PCI/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200000585&... 1/15/2008 
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Drinking Water Bureau 

Non-Coliform Sample Results 
;turn Links 

ŝ on-C;olifonn. 
mples 

Vnalyte List 

Water Sy.stem 
itail 

Water Systems 

A'ater System 
arch 

-.•uunty Map 

lossarv 

Water System No. NM3525533 Federal Type 
. . . . „ . . , MILAN COMMUNITY WATER e- *^ ̂  „ 
Water System Name : _YCXP]V[ State Type 
Principal County 
Served : 
Status: 
Lab Sample No. : 

CIBOLA 

A 
RC980131 

Primary Source : 

Activity Date: 
Collection Date : 

C 

C 

GW 

06-01-1977 
03-23-1998 

Analyte 
Code 

4000 

4000 

4006 

4020 

4020 

4100 

4100 

-Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

nuil 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

2-1 POLL. 

2.1 PCI/L 

0.7 PCI/L 

0.02 PCI/L 

0.02 PCl/L 

1.9 PCI/L 

1.9 PCI/L 

Concentration 
level 

9.9 PCI/L 

9.9 PCUL 

7 PCI/L 

.14 PCI/L 

.14 PCI/L 

10-6 PCI/L 

10.6 PCI/L 

Monitoring 
Period 

Begin Date 

Monitor! 
Period E 

Date 

Total Number of Records Fetched = 7 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?samp]e_number=RC980131&colI... 1/15/2008 
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Return Links 

Non-Cohfonn 
les 

-Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

Gk' 

Lv ânty Map 

ossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status: 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC980131 

Federal Type: 

State Type : 

Primary Source 

Activity Date : 
Collection Date : 

C 

c 

GW 

06-01-1977 
12-23-1997 

Analyte 
Code 

4000 

4000 

4006 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

2.1 PCI/L 

2.1 PCI/L 

0.7 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

1.9 PCl/L 

1.9 PCI/L 

Concentration 
level 

9.9 PCI/L 

9.9 PCl/L 

7 PCI/L 

.14 PCI/L 

.14 PCI/L 

10.6 PCl/L 

10.6 PCl/L 

Monitoring 
Period 

Begin Date 

Monitor] 
Period E 

Date 

Total Number of Records Fetched = 7 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC980131&coll... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC980131&coll


a-uoniorm sample Kesuits agv^ 1 y.JA. X 

t u r n Links 

•Ion-Col ifonn 
npies 

uialyte List 

Vater System 
tail 

Vater Systems 

Vater System 
arch 

. . .Jit\' Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name : 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC980131 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date: 

C 

c 

GW 

06-01-1977 
09-23-1997 

Analyte 
Code 

4000 

4000 

4006 

4020 

4020 

4100 

4100 

-Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

-Method 
Code 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

2.1 PCI/L 

2.1 PCI/L 

0.7 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

I.9PCyL 

1.9 PCl/L 

Concentration 
level 

9.9 PCI/L 

9.9 PCI/L 

7 PCI/L 

.14 PCI/L 

.14 PCI/L 

10.6 PCI/L 

10.6 PCI/L 

Monitoring 
Period 

Begin Date 

Monitor] 
Period E 

Date 

Total Number of Records Fetched = 7 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC980131&coll... 1/15/2008 



iNon-u-ouiorm sampie Kesuixs rage i o i i 

Re turn Links 

Non-Colifonn 
Samples 

-Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

Gk 

Lv.-unty Map 

ossarv 

rinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC980131 

Federal Type : 

State Type: 

Primary Source 

Activity Date : 
Collection Date : 

C 

c 

GW 

06-01-1977 
06-23-1997 

Analyte 
Code 

4000 

4000 

4006 

4020 

4020 

4100 

4100 

-Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

2.1 PCI/L 

2.1 PCl/L 

0.7 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

1.9 PCI/L 

1.9 PCI/L 

Concentration 
level 

9.9 PCI/L 

9.9 PCI/L 

7 PCL'L 

.14 PCI/L 

.14 PCI/L 

10.6 PCI/L 

10.6 PCI/L 

Monitoring Monitor] 
Period Period E 

Begin Date Date 

Total Number of Records Fetched = 7 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC980131&coll... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC980131&coll


n-Coliform Sample Kesults r a g e 1 Ui i 

tu rn Links 

fen-Col ifonn. 
mples 

Vnalyte List 

K'ater System 
tail 

rVater Systems 

iVater System 
arch 

...̂ .inty -Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served: 
Status : 
Lab Sample No. : 

NM3525533 
MILAN COMMUNITY WATER 

SYSTEM 

CIBOLA 

A 
RC 199600297 

Federal Type: 

State Type: 

Primary Source 

Activity Date: 
Collection Date : 

C 

c 

GW 

06-01-1977 
06-19-1996 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADRJM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

0.9 PCI/L 

0.9 PCI/L 

0-02 PCI/L 

0.02 PCI/L 

1.3 PCI/L 

1.3 PCl/L 

Concentration 
level 

5.5 PCI/L 

5.5 PCI/L 

.06 PCL'L 

.06 PCI/L 

2.8 PCI/L 

2.8 PCI/L 

Monitoring 
Period 

Begin Date 

• 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC199600297&... 1/15/2008 



iNon-uoiiiorm sample Kesuits rage i o t i 

R.eturn Links 

Non-Colifonn 
Samples 

-Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Search 

L^-anty Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC960292 

Federal Type : C 

State Type : C 

Primary Source : GW 

Activity Date : 06-01-1977 
Collection Date: 06-19-1996 

Analyte 
Code 

4000 

4000 

4006 

4007 

4009 

4020 

4020 

4100 

4100 

-Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
URANIUM-
234 
URANIUM-
238 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1.3 PCl/L 

1.3 PCl/L 

0.7 PCI/L 

0.08 PCl/L 

0.08 PCl/L 

0.02 PCl/L 

0.02 PCl/L 

2.6 PCl/L 

2.6 PCl/L 

Concentration 
level 

10.8 PCl/L 

10.8 PCI/L 

8.4 PCI/L 

6.26 PCI/L 

3.69 PCI/L 

.05 PCI/L 

.05 PCI/L 

4.7 PCl/L 

4.7 PCl/L 

Monitoring 
Period 

Begin Date 

Monitor] 
Period E 

Date 

Total Number of Records Fetched = 9 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC960292&coll... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC960292&coll


n-Coliform Sample Results r a g e 1 Ul 1 

Jturn Links 

^on-Col ifonn 
mples 

.•\nalyte List 

Water System 
5tail 

Water Systems 

Water System 
arch 

^.^anty Map 

lossary 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name: 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3525533 
MILAN COMMUNITY WATER 
SYSTEM 

CIBOLA 

A 
RC980131 

Federal Type: 

State Type: 

Primary Source 

Activity Date: 
Collection Date: 

C 

c 

GW 

06-01-1977 
null 

Analyte 
Code 

4000 

4000 

4006 

4020 

4020 

4100 

4100 

-Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

2.1 PCI/L 

2.1 PCl/L 

0.7 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

1.9 PCI/L 

1.9 PCI/L 

Concentration 
level 

9.9 PCLT-

9.9 PCI/L 

7 PCI/L 

.14 PCl/L 

.14 PCLT. 

10.6 PCI/L 

10.6 PCLT, 

Monitoring 
Period 

Begin Date 

Monitor] 
Period E 

Date 

Total Number of Records Fetched = 7 

ttp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC980131&coll... 1/15/2008 
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Water System Details Page 1 of2 

Links -

W'ater System Facihties 

Sample Schedules 

Coliform Sample 
Results 

Colifonn Sample 
Summaty Results 

Lead .And Copper 
Sample Summary 
F 'ts 

tp-Coliform 
mples./Results 

Non-Colifonn 
Samp] es/Resu!ts by 
Analyte 

Violaiions/Enforcement 
-Actions 

Site Visits 

Milestones 

Re tu rn Links 

Drinking Water Bureau 

Water System Details 

Wate r S y s t e m No. ^ j ^3525 i33 

Wa te r S y s t e m 
N a m e : 
P r i nc ipa l C o u n t y 
Se rved : 

Status : 

GOLDEN ACRES 
TRAILER PARK 

CIBOLA 

I 

Federal 
Type : 

State Type 

Primary 
Source : 
Activity 
Date : 

C 

C 

GW 

06-15-1995 

Points of Contact 

Name 

MOORE, BOB 

Job Title 

null 

Type 

OP 

Phone 

505-287-
8789 

Address 
2501 W. HWY 66, 

GRANTS, 
NM-87020 

Email 

Not 
Available 

Annual Operating Periods & 
Population Served 

Service 
Connections 

Start 
Month 

1 

Start 
Day 

1 

End 
Month 

12 

End 
Day 
31 

Population 
Type 

R 

Population 
Served 

l i 

Type 

. CB 

Count 

21 

Sources of Water Service Areas 

Name 

WELL.,11 

Type 
Code 
WL 

Status 

_L 

Code 

R 

Name 

MOBILE HOME 
PARK 

Water Systems 

Water System Search 

'""'"unty Map 

^Pbssa ry 

Water Purchases 

Seller 
Water 

System 
No. 

Water System 
Name 

Seller 
Water 
Type 

Purchase 
Date 

Seller 
Facility 
Type 

Seller State 
Asgn ID No. 

Buyer 
Facility 
Type 

Buyer 
State 

Asgn ID 
No. 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=695&tinwsys_st... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=695&tinwsys_st
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Water System Details Page 1 of2 

Links 

Water System Facihties 

Sample Schedules 

Coliform Sample 
Resuhs 

Coliform Sample 
Summaiy Resuhs 

Lead And Copper 
Sample "Sum.mary 
R- "'Its 

^fcN^on-Cohform 
^^Sampl es/Results 

Non-Colifonn 
SampJe.s/Results by 
-Analyte 

Viola tious/Enforcement 
-Actions 

Site Visits 

Milestones 

Return. Links 

Water Systems 

Water System Seai-ch 

T'ounty Map 

^P lossa ry 

Drinking Water Bureau 

Water System Details 

Water S y s t e m No. NM3597233 

Water S y s t e m 
Name : 

MOUNT TAYLOR 
MILLWORKS 

Principal County 
Served : 

Status A 

Federal 
Type : 

State Type 

Primary 
Source : 
Activity 
Date : 

NTNC 

NTNC 

GW 

01-01-1976 

Points of Contact 

Name 

ALLEN, HARDY 

ALLEN,PAT 

Job Title 

null 

null 

Type 

AC 

OW 

Phone 

505-287-
9469 

505-287-
9469 

Address 
PO Box 2307, 

MILAN, 
NM-87021 

PO Box 2307, 
MILAN, 

NM-87021 

Email 

Not 
Available 

Not 
Available 

Annual Operating Periods & 
Population Served 

Service 
Connections 

Start 
Month 

1 

Start 
Day 

1 

End 
Month 

12 

End 
Day 
31 

Population 
Type 
NT 

Population 
Sensed 

65 

Type 

CB 

Count 

1 

Sources of 
Water 

Service Areas 

Name 

WELL 
#1 

Type 
Code 

WL 

Status 

A 

Code 

NT 

Name 

INDUSTRIAL/AGRICULTURAL 

Water Purchases 

Seller 
Water 

System 
No. 

Water System 
Name 

Seller 
Water 
Type 

Purchase 
Date 

Seller 
Facility 
Type 

Seller State 
Asgn ID No. 

Buyer 
Facility 
Type 

Buyer 
State 

Asgn ID 
No. 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=l 073&tinwsys_s... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/WaterSystemDetail.jsp?tinwsys_is_number=l


1-Coliform Sample Results Page 1 of2 

turn Links 

f̂on-Co] ifonn. 
nples 

vnalyte List 

-Vater System 
tail 

¥ater Systenis 

^'ater System 

-uunty Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System N o . : 
Water System N a m e : 
Principal County 
Served : 
Status : 
Lab Sample N o . : 

NM3597233 Federal Type : 
MOUNT TAYLOR MILLWORKS State Type : 

CIBOLA Primary Source : 

A Activity Date : 
RC200700154 Collection Da te : 

NTNC 
NTNC 

GW 

01-01-1976 
04-19-2007 

-Analyte 
C o d e 

4000 

4000 

4006 

4010 

4010 

4020 

4020 

4030 

4030 

4100 

4100 

Analy te 
N a m e 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
COMBINED 
URANIUM 
COMBINED 
RADIUM (-
226 & -228) 
COMBINED 
RADIUM (-
226 & -228) 
RADIUM-
226 
RADIUM-
226 
RADIUM-
228 
RADIUM-
228 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

M e t h o d 
C o d e 

900 

900 

200.8 

null 

null 

903.1 

903.1 

904.0 

904.0 

900 

900 

Less 
t h a n 

Ind ica to r 

N 
< 

N 

N 

null 

null 

N 

N 

N 

N 

N 

N 

Level 
T y p e 

-

Repor t i ng 
Level 

2.5 PCI/L 

2.5 PCI/L 

lUG/L 

null null 

null null 

0.01 PCI/L 

0.01 PCUL 

0.19 PCL'L 

0.19 PCl/L 

1.9 PCI/L 

1.9PCLT. 

C o n c e n t r a t i o n 
level 

6.6 PCI/L 

6.6 PCI/L 

11. UG/L 

0.23 PCI/L 

0.23 PCI/L 

0.09 PCI/L 

0.09 PCI/L 

0.14 PCI/L 

0.14 PCI/L 

10.7 PCI/L 

10.7 PCI/L 

M o n i t o r i n g 
Per iod 

Begin Da te 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

01-01-2004 

Moni tor ] 
Pe r iod E 

Date 

12-31-20( 

12-31-20( 

12-31-201 

12-31-20( 

12-31-20( 

12-31-20( 

12-31-20( 

12-31-20( 

12-31-20( 

tp://eidea.state.nm.us/SDWIS/JSP/NonTcrSampIeResults.jsp?sample_number=RC200700154&... 1/15/2008 



Dn-Uoiitorm Sampie Kesults rage 1 ot 1 

e turn Links 

Non-Colifonn 
imples 

Analyte List 

W'ater System. 
etail 

Water Systems 

Water System 
y^•,<•n\-^ 

^^unty Map 

lossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No. : 

Water System Name : 

Principal County 
Served : 
Status : 
Lab Sample No. : 

NM3597233 
MOUNT TAYLOR 
MILLWORKS 

CIBOLA 

A 
RC200100657 

Federal Type : 

State Type : 

Primary Source 

Activity Date : 
Collection Date; 

NTNC 

NTNC 

GW 

01-01-1976 
09-18-2001 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

Y 

Y 

N 

N 

Level 
Type 

MRL 

MRL 

Reporting 
Level 

2.6 PCl/L 

2.6 PCI/L 

0.02 PCI/L 

0.02 PCI/L 

1.7 PCI/L 

1.7 PCI/L 

Concentration 
level 

2.8 PCI/L 

2.8 PCI/L 

null 

null 

7.1 PCI/L 

7.1 PCI/L 

Monitoring 
Period 

Begin Date 

c 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

=dea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200100657&... 1/15/2008 



Nfon-Coliform Sample Results Page 1 of 1 

Return Links 

Non-Colifonn 
Samples 

-Analyte List 

Water System 
Detail 

Water Systems 

Water System 
Se.'̂ '''"h 

Cuunty Map 

Glossarv 

Drinking Water Bureau 

Non-Coliform Sample Results 

Water System No.: 

Water System Name : 

Principal County 
Served : 
Status : 
Lab Sample No.: 

NM3597233 
MOUNT TAYLOR 
MILLWORKS 

CIBOLA 

A 
RC200200319 

Federal Type 

StateType : 

NTNC 

NTNC 

Primary Source : GW 

Activity Date : 
Collection Date : 

01-01-1976 
07-09-2002 

Analyte 
Code 

4000 

4000 

4020 

4020 

4100 

4100 

.Analyte 
Name 

GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
GROSS 
ALPHA, 
EXCL. 
RADON & 
U 
RADIUM-
226 
RADIUM-
226 
GROSS 
BETA 
PARTICLE 
ACTIVITY 
GROSS 
BETA 
PARTICLE 
ACTIVITY 

-Method 
Code 

null 

null 

null 

null 

null 

null 

Less 
than 

Indicator 

N 

N 

N 

N 

N 

N 

Level 
Type 

Reporting 
Level 

1-7 PCI/L 

1.7 PCI/L 

0.02 PCl/L 

0.02 PCl/L 

1.4 PCUL 

1.4 PCI/L 

Concentration 
level 

10.5 PCI/L 

10.5 PCI/L 

.08 PCI/L 

.08 PCI/L 

5.8 PCI/L 

5.8 PCl/L 

Monitoring 
Period 

Begin Date 

Monitorir 
Period En 

Date 

Total Number of Records Fetched = 6 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200200319&... 1/15/2008 

http://eidea.state.nm.us/SDWIS/JSP/NonTcrSampleResults.jsp?sample_number=RC200200319&


Team 1 /YldS-h^ S'^^^u ĉ 'p 
Time ! ^ttrBancoae-^K station ID Tag No. 

403600 

mmmi ' 403601 

SMC-01 
SMC-01 
SMC-01 
SMC-01 

msM 

WM^M 

SMC-03 
SMC-03 
SMG-03 
SMG-03 
SMC-03 
Sf IC 04 

j r i r n i 
i n c 01 
gncoi 
snr 04 
SMC-05 
SMG-05 
SMC-05 
SMC-05 
SMC-05 
SMC Ofi 
SflCOC 

SMC or 
SMC On 
SMCO 

403602-

g i ^ < 8 i ^ 

SMC-01 

"^ 4036G3 
'4.036.04 
403605 
403606 
403607 
403608 

403609 

WBEBM 
WMMMM 
i ^ g ^ 

403615 
403616 
403617 
403618 
403619 
4 0 % ' I I 
l o y 1 

mic-'^ 
'0 c. 
4 0 r 2 4 

403625 
403626 
403627 
403628 

403629 
liHF 0 
' i n i l 
4U^b^£ 

40 <P i 
4030 4 

Bottle 
250rnmfX 
'^ Liter., 

"JAiteflMj 
J - L i t ^ r ^ 

. 1 LiterJsti^ 

250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

mm I 

iMP 
250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
'50 Ml 
1 LitLl 

1 Lith-r 

L t . i 

1 LU r 

250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
''SOi l l 

1 Lit r 
1 Lil r 
1 h r 
1 Lit I 

Analysis 
, P H -

t Diss'Anions/TDS' 
fc?lNitrate/Nitrite-^-
a M t a l Metals 
teri Diss" Metals " - t 

Diss Anions/TDS 
Nitrate/Nitrite 
Total Metals 
Diss Metals 

pH 
Anions TDS 

NMtg/MtJit-
T^lfflg-alg 

pH 
Diss Ariions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

t H 
f^i ' A imn TDS 

tJiti i t i - Nitnth 

" i t l l M T-. 
Dl r v 1 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

rH 
")! Am n-TDS 

r i i l r i te Nl lite 
r 1 Jl M n l 
Dl r M ll 

Sample Type 
Field Blank 
Fteld'^BIarik 
Field^'BlanTc^^ 

^^-"Fjeld BlaVik-^"-^ 

Field BlafTr't,-
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Fl**l 1 T i l If 

F.cl ' 3 II f I. 
Fi-^lii •a I i[ 1" 

F c l I S \ i \ \ . \ 

F,-> i " I 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
F M I J J » ip l -
Fl 11 S i i i i | . i 

F ^ l i ' i i i i r ' 

F I 11 S i l l y L 

F H I I ^ H If I-

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
F - I ( i ° h n k 
I kJ Bhnk 
Fielri BI ink 
Fir-I I Bhn^ 
Fl Id El ink 

Filtered 

i ^ „ y-
"-r^^N 
|is=->f-^ M " " 

1 p^t * Y \ 
N 

N 
N 

N 

U 
N 

N 

N 
N 

_Y_ 
N 

N 
N 

N 

N 
N 

N 

N 
N 

Preservation 
- s. loe 

Ice 
lce/H2S04 
. lce/HN03 
1ce/HN03 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

l(. 

I H/'SU4 
Ht'O^ 

ll '^ HfJC > 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

I -

Ir 
k - H ^ S O t 
I UNO ' 
I r- HtHjT 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

I -

If r H^&04 
I i. HNO 

HNO< 

Date 

3/^''f'^ /^3 7 

yj/o; 

3 / ) t / ^ 

'f'h 

'l^otes 

i3:>s^ 

/of'O 

' \ •.. 

/ > - ^ / 

i W 

/I/J 

i i t f ^ -

2424857 

- 2424858 

2424859 

.1-
, S - ' -

2424874^ ^ \ \. 



Team 1 

Station ID 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 

SMQDBf^^S 
§ ! S ^ ^ ^ ^ ^ 
s B ^ y ^ ^ ^ ^ ^ 
S M ^ S ^ ^ g ^ P 
§ K i ^ j ^ ^ ^ ^ 
SMC-09 
SMC-09 
SMC-09 
SMC-09 
SMC-09 

sr^c 10 -
sue 10 
SMC 10 
SMC 10-
SMC 10 

SMC-11 
SMC-11 
SMC-11 

SMC-11 
SMC-11 
SMC- ;V i \ • -. 
SMC 12-, • -
SMe"12 j : . . ' 
SM0..12'^ » . • • 
SMC I d 

S U C - } ^ ' ' - ' 
SMC •12'.: 
SMC 12 ' . ", ' 
SMC 12 ' ^ . 
SMC 12 . , •̂ 

Tag No. 
403635 
403636 
403637 
403638 
403639 

M If f 1 » 
^ ^>»-41 

g , 1) 1-̂  
^ 4f 4 

M ^̂ ( 
403645 
403646 
403647 
403648 
403649 
1036'")0 ' 
103651 
40i t i ' i2 

4 0 1 6 J T 

H)>h-)J 

403655 
403656 
403657 

403658 
403659 
403660 

. 4036G1 
. 403662 
- 403663 

Vnf.64 

403665 
103666 
403667 

* -403668 - ' 
• 403fif.9 

Bottle 
250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

c ^mL^^^i 
1 1 \e rs j . 

1 Llert**/-" 
1 1 itefi s« -i 
1 L t e p ^ -

250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
2M)ml 
1 LlHi 
1 LitPf 
1 Lil^r 
1 LitPr 

250 ml 
1 Liter 
1 Liter 

1 Liter 
1 Liter 

• ,230 ml 
2=;0nrl 

M Litbr 
' 1 LilPr 

1 Litci 

1 L ittfr 
1 LitPi 

• 1 Liliv 
I L i t r r 

. . 1 Liter 

Analysis 
pH 

Diss Anions/TDS 
Nitrate/Nitrite 
Total Metals 
Diss Metals 

* rs .pH. 
f^Diss Anions/TDS^ 
^ iMitrate/Nitrite = 
j \ ' T o t a l Metals -
i^i t.Dtss Metalsf 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

i H 
D -̂  An n TDS 

Nitnt Nitritf 
Tl Uu Mrt lis 
D l , Uot i ls 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 

Total Metals 
Diss Metals 

PH 
pH 

•Difas Am msTDS 
Di<ib Am msTDS 

Nitntc Nitiilp 

Nilrritf Nitiite 
Total Mttals 
Total Metals 
Diss Mct i ls 
Diss M-I lh 

Sample Type 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 

Field Sample 
s. Field^Sample^v. 

.c^Jield'SanripleA/ 
-.-Fjeld SamTplg-T, 
."5 Field Sample #, 

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Fl l l S i m f l 
F eM 7dmf If-
Fl 11 "^imfjl-^ 

Fi«=-11 S inif 1-
Fiol J S i n i f l 

Field Sample 
Field Sample 
Field Sample 

Field Sample 
Field Sample 

t ' S M S D 
MS MSD 
t IS MSD 
MS USD 
MS MSD 

Mb MSD 
MS MSD 
MS MSD 
MS MSD 
t IS MSD 

Filtered 
N 
Y 
N 
N 
Y 

N 
ta Y 

^ ^ ,N 
V - N ' 

- •'nl Y "' 

N 
Y 
N 
N 
Y 
rj 
^ 
N 
\\ 
\ 

N 
Y 
N 
N 
Y 
tJ 
N 
Y 
Y 
N 

N 
N 
N 
Y 
Y 

Preservation 
Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

" Ire 

.. : ' J ' e 
lce/H2S04 

, ^ , lce/HN03 
. Jce/HNPS 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

k 
1 -

1 I H2SOI 
1 HtJ03 
1 MNOi 

Ice 
Ice 

lce/H2S04 

lce/HN03 
lce/HN03 

\ 
Ic^ 
l( 
k -

1 t H s o t 
If - H2b04 
Ici. HNOJ 
I f - H N O 1 
l ' . .MNOi 
I f - H N O ^ 

Date 

3l^o/o^ 

Zlyjlo^ 

^l'>o/ih 

3/uh 

''47 

Time 

o 9 S ^ 

/ Z i T > 

/ ^ ^ 

"J 
> 

/ f f t r O 

t.. J-

SLb^rCode 
- • — : 

2424875 o^ 

\ lillilllllllillllllilllli 

2424860 

- - . , . - . . . 

. illllllllllllilllllllillllllllllllllllillllll I . . 

2424861 
-

^ ^ ^ ^ ^ ^ ^ ^ 

Ijllllllilllilllilllllilliii ^ 
\ „ 2424862 

L iiiiiiiiiiiiiiiiiiiii I 
2424863 

.̂  _ . - . - . ^^ . ^ - , ; , . ^ - i . 

9 

/050\ - - __ 
' 'lyjiiji'iiliiiliiiiiiiiiiii 

2424864 J^ 

Notes 

i 

J 

" " ' ! • 

r 

file:///ersj


Team 1 

- SMCs38' 



Team 1 

Station ID 
SWC30 
SMC 30 
SMQ,30 -
SM©-30 
SMC 30 

SMC-31 
SMC-31 
SMC-31 
SMC-31 
SMC-31 
SMO "iJ 
Sf IC U 
SMC U 
SMC J-
S f l o •»' 

SMC-33 
SMC-33 
SMC-33 
SMC-33 
SMC-33 
iMC-34 . " 1 t 
m C - 3 4 < , " / , 
p y i C 3 4 ' . ^ 

I M C 34 ,''-
i M C . 3 ^ 

SMC-35 
SMC-35 
SMC-35 
SMC-35 
SMC-35 
SMC 30 
SMC ^h 
CM( 3C 
s t i r ift 
SMC D( 

Tag No. 
403760 
403761^" ., 
40^762.^ 1 

403763, i. 
4 0 3 7 6 4 ^ . 

403765 
403766 
403767 
403768 
403769 
4iH7~i) 
JO ."71 
4 i » r 
1IM771 

4 0 i i 4 

403775 
403776 
403777 
403778 
403779 
401 (Jll 
403 HI 
t0 i782 
1 u r 8 i 
403^81 

403785 
403786 
403787 
403788 
403789 
4iJ-»710 
10 / )1. 
4 0 3 / 0 ' 
lOi^q-l 
10" 0.1 

Bottle 
: 2 5 0 j n l 
?1i:Liter. 

.-^vlj.LLtert^'^^ 
CiC- i^ter 

- 2 XLlt^J-
250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

250ml 

, LLiteL 
1 Liter 
1 Liter 

, 1 Liter 

250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

. i-250ml 
•*i-1 Liter 

Lb te r 
' .1-Liter 

'. . 1 Liter 
250ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
2 j 0 i l 
1 Litct 
1 Lilpr 

- 1 LitM 
1 Lit r 

Analysis 
*?*'• - pH . . . V 
•"QisScAnions/TI^S 
tk Njtrate/Nitrite^-^i 
<-^r:ii;otal MetalsV^ 
==a' Dt|s Metalgfe\ 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
, Total Metals 

Diss Metals 
| H . 

D N S fi\i\ in IDS 
rJili l l - Nit i i l -
T >t il r l u t iK 
D - s f l - ll 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

pH 
D , A n n n ^ T D S 

Nitrite t i l l Mr-
T ikil Mi,ni 
D i s ^ M - t i l . 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

FK: - :?C-
Dl t, \ v q n s / T D 0 ' 

N tr itH/Nitrite , 
T t i l Metajs. ' 
D Meta ls , : 

Sample Type 
Field Sample 

r FielcLSample ^ 
FieltCSample ' 
Field Sa'mple 
Field Sarnpie ^ 

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
F 11 s nij -
F k '^- ' in f ' 
F - i ' 3 i n i [ 1-

r u t S . n i f i 
F - I l S i m p -

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 

Fi-11 Diiplii 1-
f r k l Duf ll' Itt-
F"-l 1 DiifMii. I -̂  
Fl Id Du| Ik I t ' 
F-M D u f ^ l i . i -

Field Duplicate 
Field Duplicate 
Field Duplicate 
Field Duplicate 
Field Duplicate 
Fi-lo Dufi l icit-
FickJ Duplif j t i : 
Field Dnplk i t -
F P I I I DUL'lh-ito 

Fi-I'i Duiili'Mi-" 

Filtered 
^ tN 
>»»Y 

.-̂ '̂ -k'̂ N̂ 
- « ^ " N 
>«,.^.^Y^ ^fta 

N 
Y 
N 
N 
Y 

N 
. ' Y 

N 
N 

- . Y 
N 
Y 
N 
N 
Y 
N 
Y 
N 
N 
( 

N 
Y 
N 
N 
Y 
N 
/ 
N 
N 
V 

Preservation 
Ice 
Ice 

lce/H2S04 
lce/HN03 

^l7,lGe/HN03 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

1 -
1 t 

1 -H2S( )4 
k Hr40 i 
1 - Hf J01 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

I r -
I. 

1 - H ; ' S 0 ' 

1 H N O i 
k -H rK>3 

ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

• l i ' -

Icc 
1. r 'H?S04 
k. HNO.l 

• k •= HNOJ 

Date 

< ^ ^ 

r/'i^ 

# ' 

yj^/of 

Time 

s 

S t b Bar code 

.5^Y5 îiii|iiiiii|||||||||||iiiiiiiiiiiiiiiiiiiili 
. 2424884 
1 ^ s s i - ? - • ' • • • — F ^ 

1 
lilllllllllllllllillllllllllllllllllllllll 

/ / 2 . 7 

* 

11/3 

/ 6 0 0 

Z4Z4883 

" ' I I I I I III II I I I II 

2424881 

iNlotes 1 

, m m W 0 ^ ^ ^ ^ ^ ' ' 
^ ^ 2 A V 1 ^ ' ^ 

- - — ~ " - -

llililllllllllllllllilllllii 
2424872 

fc=i5M5=*==r—;.-.- -

- ' - " ' v r • • 
' -..'-il-V'.. . 

t 

-'̂ -.X 2424873 \ " , : / 
- ' . ' " i ^ , -̂. — — ' 

1 



Team 1 

Station ID 
SMC.23 
SMC-23 
SMC-23 
SMC-23 
SMC-23 

®IPI^' 
wm ŷ 

S?£. I •• 

M l 24 
3 1 2 4 - j=-3« 

SMC-25 
SMC-25 
SMC-25 
SMC-25 
SMC-25 
SMC 2 b . 
SMC 2b , 
SMC 26 
SMC 26 
SMC 2fi 

SMC-27 
SMC-27 
SMC-27 
SMC-27 
SMC-27 

Tag No. 
403725 
403726 
403727 
403728 
403729 

.^€40.37,30'^|p 

'^^mmM : ^^g:^03732J^, 

£MW)3,?^3;|S-i 

gao373aas 
403735 
403736 
403737 
403738 
403739 
40i710 
IO57+I 
404742 
403743 
10i71'^ 

403745 
403746 
403747 
403748 
403749 

Bottle 
250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

?i^5250mlf^/-
sv,-?l^.li:it#i%; 
y ^ - : ^ ^ ^ ! ! ? ^ ; 

ag^^^i^ii^-; 
t'^^JpLif^M-

250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
2'SOml 

1 Liler 
1 Lit. I 
1 Liter 
1 Lit I 

250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

Analysis 
pH 

Diss Anions/TDS 
Nitrate/Nitrite 
Total Metals 
Diss Metals 

r -* ^;«g? 

^ Diss, Anions;^DS> 
-? N'trgte/Nitnte"., 

"XotalLMetaJs^.:.: 
' 'QlsgMetals-/ ggJE'elc} S a m p l e 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals. 

pH 
Dl •Miifjii-.TDS 

Nitiatc Niiiitn 

T l^l^1-Ulfc 
Dis M n i s 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

Sample Type 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 

fJ'Fieig''Sarnplg|! '^'f 
^ygField SanTpleJ? 

^Field SarnpLe^ 
•-^liEieia-SaiTTp'leTi 

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 
Fl I'i S'^nif)'" 
F i - I ' b-im[ile 
Fl k l S i n i f l 
Fi-l 1 b impi -
T iJ S u ifi' 

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 

Filtered 
TT 

N 
N 

^ f - y % v 
i^-m, >' 

rs^'^^jfrnm'. 
N 

N 
N 

N 

N 
N 

N 

N 
N 

Preservation 
Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

^ " i c e 

' . . 1 ^ ' : : & ?\ce 
\ lce7H2S04 

lce/HN03 
^rcWHINOS' -

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

l i -
k -

\i H2S01 
k .^HN04 
1- HN03 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

Date 

yio/o^ 

t>(30 

i / ' u / ^ 

Time 

/^Zf 
IIIIIIIIIII' 

2424868 

/2.^L 

hn 
, \ 

16()\ 

24Z4869 

2424870 

IIII 

2424871 

SMC 28 
SMC28 
SfIC 28 
SMC 28 
«=MC2e 

40i7iO 25l)ml pH Fl 1J S impl N 1 
403^51 1 LitPr Dl s Annus TDS Fir '̂ 1S iinple lu 
403732 1 Litpr Nitrate rjrtHti, Fifr 11 S^mp^ N lc H2SOI 
403^53 1 Liter T L I l l Mf-tHls FieHS mfik N 1 - HN03 
103"'54 1 Lit-=>r n t I Fl Id S-'i \ I I H t l O i 

II I III I Ml II I 
2424885 

SMC-29 
SMC-29 
SMC-29 
SMC-29 
SMC-29 

403755 250 ml pH Field Sample N Ice 
403756 1 Liter Diss Anions/TDS Field Sample Y Ice 
403757 1 Liter Nitrate/Nitrite Field Sample N lce/H2S04 
403758 1 Liter Total Metals Field Sample N lce/HN03 
403759 1 Liter Diss Metals Field Sample lce/HN03 



Team 1 

Station ID 
SMC 20 . -^^ 
SMC 20 - ^ ^ j ^ ^ 
SMC-20^„i? ' ; ' • 

SMC 2 0 ^ 4 , ^ . ^ ' 
SMC 20v;, , / * " -

SMC-21 
SMC-21 
SMC-21 
SMC-21 
SMC-21 

s n i " " 
SMC 2^ 
SMC -> 
SMC ^^ 
SM( '>2 
SMC ^2 
§ M 0 ' ^ 
sue ,>d 
i f IC 2^ 
i f l C 22 

Tag No. 
'.4037P5.^:?. 

/. ' ' -^40370e.i '^* 
-• .^403707^,^^5^ 
^r*i''4O3708* 4 J 

^=;^40370_9IS. 
403710 
403711 
403712 
403713 
403714 
' 11^ -1 - . 

1lH-1(, 
-an^^l 

1 ^ ' IH 
H U ~ M 
03^^l) 

4 0 r 2 1 
0 ^^2 
017 '3 

40^^24 

Bottle 
256iTih^ „ 
I'^Liter , 

- 1 LiteT'c. 
* • 1k i t§ r^*^ 

: r j ; L i t e i : ^ 
250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

250 ml 
250 ml 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
1 Liter 
1 Liter 

Analysis 
^ - ^ ' p H ^ ^ ^ ^ 

i.Di^j'-Anions/PiDS 
"sNitrate/Nitnte^-^ 
^ "'Total Metalsfe* 

iDtssjMetalgfe. 

pH 
Diss Anions/TDS 

Nitrate/Nitrite 
Total Metals 
Diss Metals 

| h 
MH 

r̂ i er 1 n TDS 
C ,-1 r n TDS 

Nitnt Niliile 
fJitriti. Nil IP 
T I il M-t ll 
T t ll r 1 t i K 
D«^ Met lis 
Hoc «i t i K 

Sample Type 
„ Fieldlsample-/.) 

Field Sample-J^*t 
^ Field'•Sample^ It 

Eieia Sample.?* 
„ -iField^Sampleis;^ 

Field Sample 
Field Sample 
Field Sample 
Field Sample 
Field Sample 

fT- nsn 
r i ' ^MSD 
MS r IbD 

ri'-Msu 
K I S MSD 
M' MSD 

nsn&D 
IS 1 ISD 

nsnsp 
n S M S D 

Filtered 

^ ^ Y ^ 4 
'F^¥mM 
m:mimŵ ,̂  
i ^ ^ 3 ^ ^ ^ 

N 
Y 
N 
N 
Y 
\ i 
N 
\ 
Y 
N 
N 
N 
N 
1 

Y 

Preservation 
/Ice 

- l -
Ice/H i 0 4 

V IceYHNO 
\cefHt iO: 

Ice 
Ice 

lce/H2S04 
lce/HN03 
lce/HN03 

1 
1. 
1 ^ 
1 

I . ^ H 2 3 0 4 
Ir I L S 0 1 
l . - H N O a 
1 HNOJ 
1 - HN03 
1 HNOI 

Date 

Y^'M 
3/il/oJ 
-

i 
1 

.• i"k 

Time 

Uff 

/>J^ 

SLD i a r Code | Not 

' lil l i l l i i l l l l l l i l l i l i l i i 
2424865 

es 

: - W f f l i l l / i i l i l i i 
2424866 

TV -
i l l II II'I mil Mill IIII 1 

2424867 ' 

i:. 

file:///cefHtiO


Team 1 

Station ID 
SMC-13 
SMC-13 

SMC-13 

SMC-13 
SMC-13 

Tag No. 
403670 

403671 
403672 

403673 
403674 

Bottle 
250 ml 
1 Liter 

1 Liter 

1 Liter 
1 Liter 

Analysis 
pH 

Diss Anions/TDS 

Nitrate/Nitrite 

Total Metals 
Diss Metals 

Sample Type 
Field Sample 
Field Sample 

Field Sample 

Field Sample 
Field Sample 

Filtered 
N 

N 

N 
Y 

Preservation 
Ice 
Ice 

lce/H2S04 

lce/HN03 
lce/HN03 

Date 

/ > - / 

SMC-1 I 
SMC-14 
SMC-M 

bUC-1'4-

g B l M I ^ E ^ l l i l i g ip le ' N k 

im^ii BggjlMM^ Mgg^ lP le Ir 

^Mi'^.Asf-.efi^.^^.afV.ir^.^iaHT^.^ff^^^^' W"N X Ice/H^Sul 

^B^Jllital^B M A Ice/HNOi 
^^i/6y /C ^ ' 

IMii lNl i l l l i i i i 

2424882 

l i i t i i • IMi^i^g i l ^ ^ ^ p l e jyVtce/HliO^ 

SMC-15 
SMC-15 

SMC-15 

SMC-15 
SMC-15 

403680 250 ml pH Equip Blank N Ice 
403681 1 Liter Diss Anions/TDS Equip Blank Ice 
403682 1 Liter Nitrate/Nitrite Equip Blank N lce/H2S04 

403683 1 Liter Total Metals Equip'Blank N lce/HN03 
403684 1 Liter Diss Metals Equip Blank lce/HN03 

/ ^ ^ 

. - ^ f ^ 

SMF 16 
SMC 16 
SMC 16 
|MC^16 

IMC 16 

U)i6H5 2"i0ml | H Fit 111 Sapip' N li 
403080 1 Lil^r P L S Anion " T D b Fi-ki S impl- Ice 
40^687 1 LltLl Nitnt i Nitrik Fr i r i SompL N Ir H2&01 

403088 1 Liter TiM ]l r 1-tdls -Fpld Sj i i i f N k - H N O i 

403689 1 Lit t i DISS Mr tah Fie I Samp. k t H N O i 

//x^' 
III I Illillll I nil III 

2424876 \ , 

SMC-17 
SMC-17 
SMC-17 
SMC-17 
SMC-17 

403690 250 ml pH Field Sample N Ice 
403691 1 Liter Diss Anions/TDS Field Sample Ice 

403692 1 Liter Nitrate/Nitrite Field Sample N lce/H2S04 

403693 1 Liter Total Metals Field Sample N lce/HN03 

403694 1 Liter Diss Metals Field Sample lce/HN03 
v/^^ / p / ^ 2424877 ^f; i(>iC 

SMC l h 
SMC 18 
SMCIfJ 
bMO 18 
SMC1H 

S M C - . 1 8 - / g 

sMc-^' / y~ 
SMC- i8 ' / ^ 
S M C - : t 8 ^ / j ^ 
SMC-ja- / ^ 

403605 25l)ml pH 
4036^0 1 Liter 
103697 • 1 Liter 

•JG'38i8S-AnnrprTBS 
Fu Id Stmt I- N 1L-

Field Sdinf. le k-^ 

40i69B 1 LilPr 
-NittQti'/NitnteDi^ Fickl Sample N Ico H2S04 

10.699 1 Litei 
J...t ll tvM«t« J)t \ Fiel i Sc»mt»'e N k - H N O i 

jj.cn r-iiiiHio AJICP'9 I"'-'̂ ' S jiiuii 1 HNOi 
403700 250 ml ^ P H i l / i 

^l l joJ /as y 

Equip Blank N Ice 

11 III I III I III I II 

242487S "!* 
403701 1 Liter Dioo Aniono/TEXj^ >*t Equip Blank Ice 
403702 1 Liter 
403703 
405704 

1 Liter 
1 Liter 

Nitrato/hWritcTy ^ Equip Blank N lce/H2S04 

^IJ^SS^ Metais 
Diss Metals 

Equip Blank 
Equip Blank 

N 
"Y" 

lce/HN03 
lce/HN03 



• • 

X 

y 
-̂  

/ 

• 1 

Sample ID 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-06 

SMC-07 

SMC-08 

SMC-09 

SMC-10 

SMC-11 

SMC-12 

SMC-12 

SMC-13 

SMC-14 

SMC-15 

SMC-16 

SMC-17 

SMC-IB 

SMC-18 

SMC-20 

SMC-21 

SMC-22 

SMC-22 

SMC-23 

SMC-24 

SMC-25 

SMC-26 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

SMC-33 

SMC-34 

SMC-35 

| M C - 3 6 

|v lC-39 

OA/QC 
sample 

FB 

FB 

MS/MSD 

EB 

MS/MSD 

MS/MSD 

FD 

FD 

Well ID LAT (NAD83) LON (NAD63) Owner's Name Contact Name 

^̂ -̂
^ - p W a t e r 

Addltianal Level (ft-
contact BGS) 

Well 
Depth (ft) Pump & Discharge Type 

HMC-951 

Milan-DOM 

D Letqate 

G Zeller 

35.24748000 

35.20425100 

35.20644908 

35.20420379 

-107.92398100 

.107.89779700 

-107.87140245 

-107.87292451 

Homestake Mining Co. 

City of Milan 

Deborah Letqrate 

Gae Zeller 

AlCox 

Ben Chavez 

Owner 

Owner 

Adrian Venable 

340 

180 

Irrigation well near BWDS entrance 
(south) 

Residence well; 3/4" MHT spigot 

Residence well; 3^4- MHT spiqot 

Residence well; 3/4" MHT spigot 

M Reichle 

RM Elkins-Z 

HMC-914 

HMC-920 

Kit South-1 

35.44245970 

35.26671367 

35.23852000 

35.27773900 

35.27693900 

35.28944300 

-107.82332929 

•107.83545097 

•107.78490200 

-107.83082400 

-107.84418000 

•107.83951500 

Mervin Reichle 

Justin Barris 

Roy-Mark Elkins 

Roy-Mark Elkins 

Homestake Mininq Co. 

Kit South 

Owner 

Owner 

Owner 

Owner 

AlCox 

Owner 

Adrian Venable 

42 

33 

26 

1250 

93 

SI 

Residence well; 3/4" MHT spiqot 

Residence well; 3/4" MHT spiqot 
Livestock well; 1 I M " steel bibb w/poly 
lublnq 

No pump; open well head 

Discharge fitting/type unknovm 

Windmill; electric pump; collect at 
discharge on top of tank 

HMC-921 

HMC-922 

36.27548193 

35.27519400 

•107.85065211 

•107.85929400 

Homestake Mininq Co. 

Homestake Mining Co. 

AlCox 

AlCox 

Adrian Venable 

Adrian Venable 

39 

51 

73 

96 

No pump; open well head 

No punip; open well head 

Schmllt-6 

Schmitt-8 

Schmitt-9 

35.34600600 

35.35755700 

36.34829000 

-107.73715000 

•107.80773300 

•107.80319700 

Robert Schmitt 

Robert Schmitt 

Robert Schmitt 

Owner 

Owner 

Owner 

65.5 

82.75 

>400 

-96 

Residence well; 3/4" MHT spiqot 

Discharge littlng/type unknown 

No pump; open well head 

Marquez-1 

Marquez.2 

Marquez-3 

35.34902900 

36.36355100 

35.32518500 

•107.77978100 

•107.76920200 

-107.82638400 

Melvin Marquez 

Melvin Marquez 

Melvin Marquez 

Owner 

Owner 

Owner 

200 478 3/4" MHT spigot 

Livestock well; 11;4" steel bibb w/poly 
tubing 

Livestockwell; 11/4" PVC 

B-1636 

Garcla-2 

M Sandoval-1 

M Sandoval-2 

PR Sandoval 

CT Marquez 

E Chavez 

Schmllt-I 

Schmitt-2 

Schmltt-3 

35.34515200 

35.34458600 

35.34713100 

35.34658400 

35.34878676 

35.33670592 

35.33506441 

35.35452000 

35.32145500 

35.33265400 

-107.78605642 

•107.78513600 

•107.78334000 

-107.77466600 

•107.76743364 

•107.65423117 

•107.63822618 

•107.79461300 

•107.81758600 

•107.80274300 

Mike Garcia 

Mike Garcia 

Marcella Sandoval 

Marcella Sandoval 

Phillip R Sandoval 

Cathy Tammy Marquez 

Amilla Chavez 

Robert Schmitt 

Robert Schmitt 

Robert Schmitt 

Owner 

Owner 

Mike Garcia 

Mike Garcia 

Owner 

Owner 

Owner 

Owner 

Ovmer 

Owner 

190 

86 

88 

520 

220 

170 

130 

590 

231 

130 

Residence well; 3/4" MHT spigot 

Residence well; 3/4" MHT spiqot 

Residence well; 3/4" MHT spigot 
Discharge fitting/type unknown; covered 
w/debris 

Residence well; 3/4" MHT spigot 

Residence well; 3/4" MHT spiqot 

Residence well; 3/4" MHT spigot 

Residence well; 3/4" MHT spiqot 

Livestock well; 11/4" steel pipe • open 
end 

Livestock well; l i /4 " steel bibb w/poly 
tubing 

^ ^ 

NMEiD-1 35.34677074 -107.77579651 Marcella Sandoval Owner ^P No pump; open well head 

Notes 

Field Blank to be collected at SMC^OI 
well iocallon 
Corresponds to BWSI^34 sample 
location; 

MOA well contact 

MOA well contact 

Field Blank to be collected at SMC^07 
well location 

Water fair contact 

Well closest to residence 

Collected sample w/SOS mega^monsoon 
pump 

Check w/Adrian Venable about discharge 
specs; U-total: 200 ug/L 

HMC^950; U^total:140 uq/L 

MS/MSD assaciated w/SMC-12; use 
same sample ID & time 
Collected sample w/SOS mega^monsoon 
pump; U^totai: 220 ug/L 

Collected sample w/SOS mega^monsoon 
pump 

Equipment blank; Decon & collect 
equipment rinsate after sampling w/SOS 
meqa-monsoon pump at SMC^13 

Close to U^mine adit;Collected sample 
w/SOS mega-monsoon pump 

MS/MSD associated w/SMC-IS; use 
same sample ID & time 

Strathmore^l 11; Sample RH08^0055; U^ 
total: 62.5 uq/L 

Located near big rock outcrop In Poison 
Canvon 

MS/MSD associated w/SMC-22: use 
same sample ID & time 

Well serves Jay's Bar 
Strathmore.13e; Sample RH08^0074; U^ 
total: 35 ug/L 

Strathmore^llS; Sample RH08-0069; U-
total: 170 ug/L 

Water lair contact 

Waler lair contact; CT Marquez & S 
Kinsman share same well 

Water fair contact 

Pump set at -200' 

Field Duplicate assoc.w/SMC-11; 
Indicate sample time as 1 hour later 
Field Duplicate assoc.w/SMC-26; 
indicate sample time as 1 hour later 
bastemmost well; Low yield • Isotopes 
only. 

I -
Isotope ^ 
samples 
Collected ? 

NA 

Yes 

No 

No 

No 

NA 

No 

Yes 

No 

Yes 

No 

No 

NA 

Yes 

No 

NA 

No 

No 

Yes 

NA 

Yes 

Yes 

No 

NA 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

—î  w 



Well Sampling Field Data Sheet 

iWell Number: 

^ ^ ^ ^ - ^ ^ ^ ^ 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
Well Diameter (in.) 
Placement of Pump (ft.) 

'. rield Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volume 

_£H_ Temp (C) 
Cond. 

(imnJnos/cm) ORP 
D.O. 

(mg/L) 

l i / £ . k A \ iH-ifil. \'%W ^ ^ . ^ _M t̂f£_ 
J112_ r^ 'g^ /W'O? / . g s ^ ^^f. •z- w.?v 
JilSL Cf'T^ iV>07 /. q ^ • g ^ / ' j r ^.?u 

(^•^•^ tQ 'Qg- MTV i ^ f . ? 4 .> f 

Jkj_LL /M, ft<> I . s ^ /<fc . z i j U f . 

Observations 
Color: <^^e^ Other (describe) 
Odor: ^ o ^ Low Mediixm High Very Strong H2S Fuel-Like 
Turbidity: J|g[one^ Low Medium High 

Sample Parameters: T rwJaXc ^ p l̂ v »faZ; ^ U *, < V^? ^ f Oi / pt^/ '''*'^; ^ * ^ 
Notes: 

Sample Date/Time: *?/ 3 ( / p ^ / W ^ ( V ^ ^ 
Signed/Sampler: - t fy^ fi^jtsf 

NMED Well Sampling Form 



Well Samphng Field Data Sheet 

WeUDeptK(ft.) 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

'ield Parameters 

Time 

~^Ml 

Depth to 
Water (ft.) 

Flow Rate 
Total 

Volume 
(gal) ^ H . Temp (C) 

/ / ^ ^ 

Cond. 
(umhos/cm) 

/ . Y 3 P 
ORP 

D.O. 

7^3 
^ ^ g ^ X ^ 

/ T a - ^ p.^<6 
/^ . / -a - / . S~ff<̂  z^*- ^ ^ ' J ^ 

d>^S^ Z,3_6 / ^ . A S'a^ /yF. V^AJ 
<g>yr 
/^¥ 

7.^-2- / ^ . /> y p y 
/ ^ v /ss. ^ a F £ > 

7-^3 /2.Y(i^ yS2.. ;? > - . ^ > ^ 
^^fag^ 

/,y-i^^ /e>/G 7^2-7 / ^ - ^ /s^ S^.s-r-
/ a ^ ^ / 2 . ^ o y / . ' / ^ F ' J j ^ 

A ^ g ^ 
iM y»^<^ 

^ ZA^A 
zEIE 

z l Z ^ .^Ttfj^ 

/^iZ. r . 3 ^ / . ^ ^ / /3a. z. Myy 

Observations 
Color: Clear Other (describe): 
Odor: None Low Medium High Very Strong H2S Fuel-Like 
Turbidity: None Low Medium High 
Sample Parameters: 

p y J ^ - / */r»fc*t J^f>/f/ 4vC3l^/efof i o c A » < ^ O ^ Notes: CJjt^^f^ 
55 

% 

^ e ^ t j ^ i e t 
S A 9 ( - O O 

Sample Date/Time: <g / ^ r ^ 
Signed/Sampler: / "-̂ t̂̂ ^*^ 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 

?. 

Field Crew: 

Well Number: s/nc-ov Date 

''' /) ^ ^ / Site: ^ -—\ 

WeU Depth (ft./: 
DTW (ft) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

dY^ 

'. 'ield Parameters 

Time 
Depth to 

Water (ft.) 

' ^ 

Flow Rate 
Total 

Volume 
_pH_ Temp (C) 

Cond. 
(umhos/cm) ORP 

D.O. 
(mg/L) 

JIZX '£C1 / fiorci 
r LA. in S2i 7 ^ T W i M . XL TJ_ 4̂  

^ ^S" 
//Z^G> 
/•3g>7 //3»< / Y . J c? /d> 5^.jr / . < g / 

/ /Vf ;?7. 7 ^ . x ^ ZZZT / - 3 o 3 j r - ^ . i T 

/ /5y y^..3; / / .37 
j ^ . C . ^ 

/ . ^a - s yo . <^.P7 im o--̂  ^ 6 . 2. A-gy 
/ ^ / ^ (g^g. ^ ^ ^ /2-?^^ ^r.T- / ' ^ " ^ 

Observations 
Color: <^fClear3 Other (describe): 
Odor: ^^'Non^ Low Medium , High Very Strong H2S Fuel-Like 
Turbidityr~~"^oney Low .Medium High 

Sample Parameters: 
Notes: .^ofr**;^ 

c^r. ^̂ "D 
7 A ^ « ^ 

\ j>^L> 

^ 
>W/t>> (̂ -% t̂a4 g / ^ * ^ 5 ' / e ' 6 - ^ c p 

Sample Date/Time: hooS> (p /J^?^ 
Signed/Sampler 

NMED Well Sampling Form 
' " • • \ 



Well Sampling Field Data Sheet 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

?ield Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volume 

(sal) _EH. Temp (C) 
Cond. 

(imihos/cm) ORP 
D.O. 

(mg/L) 

/12 I ^ / ~rr Jitur-f p y o e m m. 2LL /y. y ^ /. n r / ^ ^ ^ 3.?r-5S 1 7 

21^ ^ ^ 
^ / . / ^ 9 . > 

75?^ 
^ r h vr^r / 

/ : / ^ ^ 2ZIS 
1 5 Z 

^r.^T S'.Jl^ 

Observations 
Color: Cigar Other (describe): \ . ^ \ J X . \ J X . ^^^VSX^X. V ^ L X I C J . y U l C O V - J L J U - ' C / . 

Odor: ^ o n £ ) ^ L o w Medium . High Very Strong fi2S Fuel-Like 
Turbidity: ( N Low Mediimi High 
Sample Parameters: C^L- p > 'Sa ^ T T ^ 
Notes: 

^ / Y o ^ Sample Date/Time: 
Signed/Sampler: 

NMED Well Sampling Form 



> 

WeU Samphng Field Data Sheet 

iWell Number: 
5A?^'^7 

Date: 
"̂  n €9 

iField Crew: 

• i"i I* I I I Ih ••!• J a ^ w . .^ii i I m m • • ! • • 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
Well Diameter (in.) 
Placement of Pump (ft.) 

. ^ ^ ' 
4 / r ^ ^ 

Site: 
/ i 

s/fr 

leld Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volume 

(sal) _EH Temp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

m V- J m .̂ i z>^(n\ukJ 4}, 
% 

# 

wi 7^ Ts:;^ L*'*t 

W ^ . ^i=^^^~~Q7\ -mi w ^ ^ 
^ 

Observations 
Color: Other (describe): 
Odor: ow Medium High Very Strong H2S Fuel-Like 
Turb id i ty : /^Non^ Low Medium High 

Sample Parameters: 
Notes: 

Sample Date/Time: 0^ ;Mi l 0 9 Q j V P ^ V 
Signed/Sampler: 

t^» 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 

•h 

Well Number: / \ 

Field Crew: ;, ^ 
tS-g n < ^ / D i > o v v 

WeU Depth (ft.): / 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

'. Field Parameters 

_EH_ Time 
Depth to 

Water {b:) 
How Rate 

(SPm) 

Total 
Volume 

(gal) Temp (C) 

^ ^ ^ : i ^ 
D.O. 

ORP (mg/L) 

/Aa5 &v U V A 

l l - ( 0 iWvV ô C \ v \ * C ^ inc • yc 

Xiiii Skv^i- • .̂  i r szz 7U7F TW IU2.C 2^ s <gw ^x 7X9 
/a.-:z>-7 

TU J^ / / . V ¥ /^^^7^8 / < ^ i^f -

- / ' / l tl.»'^-g«.;L 

7.71^ 
oH""^ c\<t..< '̂rk • ' = ^ > i L - j ^ : ^ "^ OjXS f f^ :*.<:. i 

b'^t'L hi aca<> 
Aii£ - i 2 i 2 . ^ î  

"?? 
/ : 2 , < ^ C9. I X ^ la.^ £L. IZI 

^ 
l¥s 2 J ^ ^ i " ^ J2M. Oi i x s //r^.V f>3V 

/A-^C : : i 4 ^ ^ 3 ^ / ^ .7V Ot 7 ^ 7 //C $ ̂F 5XV' 

Observations 
Color: >̂<;Qgaf̂  Other (describe): 

/Nonej Low Medium High Very Strong H2S Fuel-Like 

Turbidity: c'' "None -'i Low Medium High 
^ Sample Paranietefs:""^ f^H t3 * &̂t /o ^ J ^ e ^ /b . A/<:̂ j / A / C - , A;>- C ^ V ^ 

Notes: 2.^;^ 7 ^ 6^- ' ^ . ' ^ M^-k^^c^ /?cy~l ^ ^ 5^4Z) . 
Z^r /i^/^•'>C^ Oa. / / ^ ^^ cy/v:^v\ 

Sample Date/Time: 3 [ 2 ^ / 0 % €- / j ^ ' • ^ 
Signed/Sampler: - ;^ 4-'dv E ^ ^ 

NMED Well Sampling Form 



Well Sampling Field Data Sheet 

BWell Number: '̂ 9d(L-.of 
[Field Crew: 

Orh/f, 
WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

.'s/i tLTi-

Date: , / i 

'̂*'̂  Q^La /lU<L-^U 

•ield Parameters 

l ' /%J ' h ^ - t s ^ ^^i^l> 

Time 
Depth to 

Water (ft.) 
Flow Rate 

(gpm) 

Total 
Volume Cond. 

(jfamhos/̂ cm) 
D.O. 

Odor: one/ Low 3^edium High Very Strong H2S Fuel-Like 
Turbidity: None - n^ovy Mediimi High 

Sample Parameters 

NMED Well Sampling Form 



c 

Well Sampling Field Data Sheet 

WeU Number 
6MC-/a 

Field Crew 

WeU Depth (ft.) 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

1̂  - 5 < ^ - f ^ t ^ i ^ 

S ' 
f ? n ' 

'. Field Parameters 

Time 

ms-
; 5 ^ 
/3«f2 
/3g'2 
na^ 
mv 
i^zi 

Depth to 
Water (ft.) 

^ i 

> ^ ^ ^ 

h ST*? 

e 4 ' 
5 ^ 
< ^ 

How Rate 
(gpm) 

I t 

I f 

Total 
Volume 

(gal) 

iccjoi l 
2^431 

?^W 
&M 
M H 

IWi 
^H_ Temp (C) 

2:33L 
WJZ 
8.^1 
g - 0 ^ 
B.on 
2M-

Cond. 

/?.o ' ^ 
/ ^ ' 0 5 
/ ^ / • 7 
' ^ • ^ ^ 

/ ^ . P ^ 
/ T - - ' ^ 

(umhos/cm) 

•gszv 

1 ^ 
2a>f^ 
2 S 4 ^ ^ 
g-^^? 
^?¥/ 

ORP 

- ^ a 9 
-g^y.^ 

2P/.'2_ 
'Zf7,f>l 

- ^ / ^ ^ 
-/^.J 

D.O. 
(mg/L) 

J'^^*i»»4 
e > , ^ 
o-9^ 
o.'hZ, 
r>.Z7 

IA. 

Color: Qear 
Odor: ^Ngn^ (Low 

Observations 
J (describe): >4i/iVfft/'/<MftfY fe tpo^ i t k (h^^M '^A»»< CO^^B^ 

Medium High Very Strong /̂ F12S ̂  Fuel-LUce-^P?:*2f/>^^^ 
Turbidity: None (Lpw^ Mediimi Fligh 

Sample Parameters: ^ - k ^ g , /4^^£) A iJ pf^AOM^uf^i^^. ^ ^ ^ f a / h ^ ^ f>tM^e£iC -
Notes: l/Vtuit̂  JtfiJc >t/pe0 j>i>^clf.s t^Am f ' k t ' h j 6»* Sgret'y) 

S f ^ ^ ? U $ ^ Pi>Z. C^L-\> ^ "SL -D ^ .4̂ UT> U ^ ^ A C S o T X ^ p g ^ 

Sample Date/Time: 0%^//^^0 / Z t ^ ( ^ / ^ ^ ^ / H ^ f e ^ 
Signed/Sampler: ^^ir j2eJ , ( ^ 

NMED Well Sampling Form 



WeU Samphng Field Data Sheet 

Well Nl 

Si 
Field Cr 

WeUDe 

unber: 

ML - S i 
ew: 

pth(ft.): 

1 Hmc-'lz^ 

Klu.U-,r $u,h^„^-U 

DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

] 

Time 

<i.:«o 
q-.^r 
«i'.«f« 
«' . ifr 
e\\KK> 

'^•r'tr 

Depth to 
Water (ft.) 

-

Flow Rate 
(gpm) 

Total 
Volume 

(gal) 

'ield Parameters 

pH 

^Op 
6.SI 

6"?2. 
I^ . i l 
LAO 
6-1.1-

Temp (C) 

l i . ( . i 

X-L.K^ 

/ I . ^ J r 
/2..TI 
/ l . r f 

| 3 .oS-

_̂̂  Observations 

Date: 

3/3/ / 
Site: 

Cond. 
(umhos/cm) 

^.sH 
1 .S5 
S.S3 
5.5? 
^ c - ? 
•^.«:*T 

O l 

ORP 

zh.i 
2-/2. & 
ZAZ'1 
z^n 
?J(o.C 
-y^n.H 

1 

D.O. 
(mg/L) 

(J>. ?3 
O . Z A 

/ 0 . » 
« . i / 

<?. z<? 
0 . 2 « 

Color: C C I ^ ^ Other (describe): 

Odor: C^Jog^^ Low Medium High Very Strong H2S Fue l-LU<e 1 
Turbidity: (^Nonej Low Medium High 

Sample Parameters: < ^ C f̂  f 5 *^T> , U N fA, 

Notes: 

Sample Date/Time: V ' S l / O ^ i & ^ [ 0 - 9 0 
Signed/Sampler: 

^M^ 'SS ' ^?Lu|)Tf^^t^ (t> - ^ ^ S^)k^'^ 

NMED Well Sampling Form 



TJ 
WeU Sampling Field Data Sheet 

Field Crew: 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pimi-p (ft.) 

T h ^ l U , ^Vf^hl^maU^ 

Field Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volume 

(gal) _pH Temp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

iO '» I.^O i?-^? ?» Zo«* Z07 HA 

C' 

Observations 
Color: 
Odor: 
Turbidity: 

Other (describe): 
Low Medium High Very Strong ' H2S Fuel-Like 

Low Medium High. 
Sample Parameters: 7 ftic-feUj, Pmt.fet/J. T P ^ , A^g-/»/P< J V . m J ^ fJic-hf^f vw^̂ .y.-.. ..y..v...,. j tr iyiw^.^, y t f Y r j e t ^ ^ \ y j ^ I ~t I r^9 J V ^ n^w^ tj<>7yfisj-
Motes: ug»» ^h»|. ^ u H -MW. mntftp. m«i4»j)U pi..>y •ti^y.*^^ - »>wcl4 ^ ^ ^ ^^ f̂. 
U<M»( -to &A-<iv> tepB^ -VO^ \f^^ •U^Jt. fn - ^ U ^<U^U. f.^^ 3?»>.<fc»p.y^ ot.*-^ 

5amDle Date /Time: ? / 7l / d> ^ 11» 1 r t 
r r w - . 1 u s i ^ m n - - T - » ; 1 "^ •» = = « f 

, eDate/Time: 3 [ 7 \ t t > ' \ l o t f t 
Signed/Sampler: « r t i ^ au/k. . i5^ 

r 

L 
NMED Well Sampling Form 



WeU Samphng Field Data Sheet 
/ / . 

JWell Number: 
|^t/lC-^3kt 

Date: , ^ ^ ^ C ( 

site! (Field Crew: ^̂ yy I '^VVlf ftj 
WeU Deptfi (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

•3^.10 
SAf6H3 

/ '^ 

M l 
'ield Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

(gP°^) 

Total 
Volume 

(gal) ^H_ Temp (G) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

usa. •beS 

ITW a.g9f 773" 5^ \i^<, 
33S 

' ^ - '0 '^ 
jg-oS iOqa' fe, IH r ^ . i ^ 4.1 o . 2>fc 

\l\'b 2i :JL Jiio. ±k ^TFT 
iZ^o 2MiS2_ O'^gg^irJ 3 ^ c ^ Alii i l i i l 'iqgt:^ •4fA. *&. IS 

Ĉ AO &4>'^ ^ / c W " fe 7.0 (y|g>Vi SlA//: ^__^5^! 
12^0 JSlkZ:. 1>0 -b\(k(^ fc.-l"? \^ .g( ^ ^ ^ 0 3. OviS 
IZ^D B?.^5 î  4 3 >-1B. i^.^s -x^ n :23..s o ,(1& 

T^F a^ip^ Tc^h 13 3;^ zm^ (3 .-^ 

Observations 
Color: Other (describe): 
Odor: Low Medium High Very Strong H2S Fuel-Like 
Turbidity: Low Medium High 
Sample Parameters: 
Notes: 

Sample Date/Time: < ^ Q ^ \ ^ \ 0 '̂ l 1 .^QS 
Signed/Sampler: 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 

i \ 

© 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft) 

1?-inr>l 
fJenve. — /\Ai>n ?«*3T^ 

Time 
mi 
(S>*H: 

WzT 
0 ^ * ^ 
eiMy 

im. 
m. 

lo2it 
i05£ 

Depth to 
Water (ft.) 

5r..ft^ 
3&.2'?-
^ • f o ^ 
(^%:2:t-^ .5feP»^ 
G>5.Il >'S6^(y> 

^ ^ 
b^.'iS 

.10 

Flow Rate 
(gpm) 

. ^ ^ 0 0 

\ 6 r f n 

Q«5(^pff^ 

Total 
Volume 

(̂ 1̂) 

l 2 ^ 

f̂ .s-

TF 

'ield Parameters 
grf Puu f̂/̂  ^ ' 

.pH. 

a.3s. 
£L1S. 
aAs=_ 
^At) 

.5i_ •̂ u 
s. 

Temp (CJ 

iL i^ 
lUzL 
iL2S 

/ • W 

.32 . 
I1.2>Q 
TTq^ 
/l-9'^ 

Cond. 
(umhos/cm) 

Liili 

ORP 

11.3 
•-g f 1^?? 

_ f i ^ 

-/ois 
-/U^.9-
/^^'9r 
zK^T 

' 2 .1^-^ 

D.O. 

("^g/L) 

i42-
^.331 
( ? . . ^ ^ 
0, n-
O.S/ 
0-3^ 

e^2.,r ^ / ^ 

Color: Other (describe): 
Observations p ^ j ^ SnCô M^ g 1 &Pl^^ / 01^ (>reJ / ?7p ^ 

»5(3>9iA 
gw Mediimn High Very Strong H2S Fuel-Like 

Turbidity: Low Medium High 
Sample Par 
Notes: 

Sample Date/Time 
Signed/Sampler 

NMED Well Sampling F^rrfi 

ija4 
I T % ? ^ 

file:///6rfn


13'. 
WeU Samphng Field Data Sheet 

IWell Number: 

Field Cn 

'4W-/4 C^cL^i^'io) 
M^L.mLTT!;/- i ' jw.:-fvn.-L«»;. i» n.-i..'in'i.^-,f J l iwiui ,^. t . . ' i . . ' -n.- j r r i -<"" lCT wsatm^-..,.^ , n i .Ci. i i i . 

IDate: ^/A; 
^ / > ^ C - - ^ / 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.) 
WeU Diameter (in.) 
Placement of Pimip (ft.) 

(/Vv>-9i 

Observations 
Color: ^''^g^|y Other (describe): 
Odor: ^None) Low Medium High Very Strong H2S Fuel-Like 
Turbidity: ̂ ""^one </LOW^ Medium High 
Sample Parameters: 
Notes: '^/r«.-i J t i / ' i , '^4i^>J^ t . fM. rxL Q / ' f T'^'T" m rr^ 

//2J^ Sample Date/Time: ,̂,_^ yj^ 
Signed/Sampler: C - A y . ^ 5 ^k^//1^ 

NMED Well Sampling Form 
->^ 



c 
WeU Samphng Field Data Sheet 

jWell Number; 

Field Crew; 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

%.M ^^:^ 

UOOj^ 
Field Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volume 

(gal) p H . Temp (C) 
Cond. 

(tmnhos/cm) ORP 
D.O. 

(mg/L) 

jfLMiL <Cfpn^ 
^:Hy n-^ ( ^ . ^ o t . ^ 7 {5-2-- ^ .o& 

^ . ^ -VlL Z i i ^ 4-^"^^ ^'tf-.^ 2:. 7 3 
^T^-s- " | . 1 4 l5 < <?n2- g- ip.a. f J2=rliL. 
i S ^ ^ g g iS-jga- i i M ^ :2=£3=_ _2=X£_ 
/SL1££. 1.5r7 7 ? " ^ ^ « g ' 

71^ 
t ^ ^ ' » ^ 3'Z..*f 

foU» ' ' -̂  ' M I ^ - / ^ 5.^^ 

Color: M ^ f Other (describe) 
Observations 

Odor: Non^ ( t j^^^ . J^^di^m Fligh Very Strong H2S Fuel-Like 
Turbidity: Qsfgr^ Medium Fligh 
Sample Parameters: 
Notes: .kx^ p «K^.„W.^ <» ^ / <.Kii.̂ A t̂>..̂  fag^^ d S a ( J ^s^v - f ^ r 

Sample Date/Time: ; ^ ^ yLj;::̂ ^̂  Signed/Sampler: 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 

Well Number: 
<̂ »</lC -t g 9>cU..JUt j-Zl/o ^ 

Field Crew: 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

gVHC^ 

f?y O. ^ ^ '̂•''̂  

C^'i"^ 

3^ 
'. neld Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

(SP°^) 

Total 
Volume 

(sal) 2H_ Temp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

diiM. .^151 
- ^ 

LO ' f 7-3r i^^^^ t.ZT^ t z - ^? LJJL. 
"iXdS- J l ^ I ̂  .̂s• ML S/.& :SS-
ili^n Scs£- 1.2.'?' U.Zy i .^g- a a . ^ • .?.r-

4iiS£ / / -7.2^ / 9. ^z - i-̂ i- -o. I 0.'Z.9 
U-t/g t V ^ T-7.<? /-;. v r /.g-g- ' / ^ • ^ o, Z« 

i L : ^ Iks 2J2=&. f?-3>7 / ' Z g - / gv-7 <g, ^ . /• 

g.gp Y^'"7 l - l l /^.^3 f • 2 .B- -v^-^ ^>vy 
{V^C JL-L I'̂ f 3./e / . g - ^ ^•arr-^ ^ > / ^ 

Observations 
Color: Clear Other (describe): h Uc. ̂  ^ 
Odor: None Low 0 j & 3 ^ ^ High Very Starong £|2S^ Fuel-LUce * > A / ' ^ < J ^ 

Turbidity: None Low Medium JML 
Sample Parameters: r ^ , gAĝ  <ttv^ fTOJ' p H iJo-kp^ /UO 

Notes: 

Sample Date/Time: M'A / C ^ . I J " ^ ^ 
Signed/Sampler: ^ / > C X^ ^ -

NMED Well Sampling Form 



/ ^ . 

WeU Sampling Field Data Sheet 

WeU Number Date: 

Field Crew: 

< r J i 4 h r / O r i x / f , 

WeU Depth (ft.): 

Depth of screen (ft.): 
Well Diameter (in.) 
Placement of Pump (ft.) 

hi/o^ 

jEbo i\naconda Dluowrator uranium miH-
^SI 

Field Parameters 9^5?: ' ^ ^ ( g - 0 7 ^ / 0 0 0 0 ? 

Time 

g 

Flow Rate 
(gpm) 

ZK 

Total 
Volume 

(gal) 

O'-iX 
pH 

TTh^ 
Temp (C) 

,^^^c^^^. 
Cdnd 

^nahos/caa) 

IZE 
ORP 

KI 
D.O. (mg/L) 

Vo 
OVLC r S'(?Q 

T A T T Hry: :ia 
Ik. 

2SI 
-iiii. ^ d ? Q 

3 ii. 23 O^/^Q /s. Xoi 
? 

/:?-.(.3 5 1 ^ 

I 7V.C0 JZ. /?. / 
ifTt^ 

m. tw ?3 .î  IZS 
:^hui- /A4- ^ / o w gt 

7.1 
Tl/ '^i^fL 

:̂zIL 9- ty, 
^ 

r y o>OSr L, 

?^ r^wifitls^ i r x ^ % - n ^ A. 
^ -R(,^ i f O ^ f U3K7 oj'^Q AiA ̂  : EN 

S 
1c»tr- t7 

^ T 
Observations 

Color: ^iear) Other (describe): 

Odor: one Low Medium High Very Strong H2S Fuel-Like 

\poyf Turbidity: None Medium ffigh 

Sample Parameters: f ^ X - ^ ( g 6wt*A . cP/>7) • "f Uti^K. H v 4 \ 

Notes: A W " A ? < i W t / ^ & A ^ S g< . ̂ «:g>»t'e/ V s y ^ -jLi^v^^Jf C3A 

" 7 2 > f a / ' P f A f J t t k e i y . 3 J X -fLe. ^ e < j ^ ^ t - P / o t ^ t U o U y ^ ^ 

^ Sample Date/Time Q?I;Q 
Signed/Sampler: 

NMED Well Sampling Form 

file:///poyf


Samphng Field Data Sheet /?. 

1 Number 

1 Crew: 

r: • \ Date: . j 

[ Depth (ft): 

th of screen (ft.): 
. Diameter (in.) 
enaent of Pump (ft.) 

f-fh^ [ arA-di 
Site: ^ 

Observations 
ir: l̂eA Other (describe): 
r: | v o n ^ Low M'^dium High Very Strong H2S Fuel-Like 
)idity: None pow J' Medium High ^̂ -.̂  ' 
pie Parameters: h f^ -^L \3L4-iv4 . ^Pth j (J/JAI_ l<t 

''• ' 6 H ' 
- ^ 

J . ^ 
^ a t e / T i m e ^ l i ^ /g^ ! ( ( C 

ng Form 

file:///3L4-iv4


i 

WeU Sampling Field Data Sheet 

shi I Well Number: 
t ' S M C - Z X - CtA^.f^^-^ «-!, f 

Date: 
07 

Field Crew; Site: 
- ^ / a^r(-~e^'0 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

ield Parameters 

Cond. 
Time 

Depth to 
Water (ft.) 

Flow Rate 

(SP°^) 

Total 
Volume 

(gal) " pH Temp (C) (unabng/rm) - ORP 
D. 

13113 he* ̂ l v \ 

JIL ^ ^32"^ lUJU a 9 . ^ / ^ -^C . ;^L2 ^ ^ 51 
?,-^ ^ . 57 2 ^ J B J - ^ 

LLi^ 
ISM. ^S. in- A ^ j MZ. ^<^,f - < ^ 

X3_ /6.5<;» 7<:>7 4^t- 5l£ 

SS s 'gf/,U f ^^//.^/U ^ <g.>.~sp u ^ 

Observations 
Color: Clear Other (describe) 
Odor: None Low Medium High Very Strong H2S 

T j^-TAT K n r \ ^ •••• •• î r** T -T^ i - v l ^ . Turbidity: None Low Medium High 
irameters: ^ P A ^gf i<?u. C i c . ^ L ^ ^ 

'Vs^X. &^ <B̂  / 3 ' ^ o -fe 4 ^ w ^ 
Sample Date/Timer ^ U > / ] C ^ \ ^ / . I d S 
Signed/Sampler: ^ X \ 

<9^ 

\ 

NMED Well Sampling Form 



WeU Samphng Field Data Sheet 

Field Crew: 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 

Well Number: 

2 " i O 
l ^ ^ 

Field Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

(gP°^) 

Total 
Volume 

(^^) _£H, Temp (C) 
Cond. 

(imnhos/cm) ORP 
D.O. 

(mg/L) 

mi 
itbWfe TTo ^ . o 

23t 
fOL- i ^ • Q 8 ^ /Q(..0 O.H)o 

Osl ^ Lo_ 1 ^ /2..9>n '^.7,S<\ 5 ^ 2 ^ OSD 
i:2.Sk ±Lko. I X ^ (2 .$Q 3.2.HS ^ ^ OfH^r m̂  n I.P 2^ '0 

^ î  .2J:ir> 
r^^ '̂S 
<^.^c> 

/2..c^<; 
/ ^ > ^ ^ 

3> '^ '^ .̂ 10. O. : /e. 
-^.2-30 y?,tf O.^c 

/y/v :M ^o.o <^-^n /2.,C.V 3,4-3(^ B—•-^^T'l o>;^T 

Observations 
Color: Qear Other, (describe): 
Odor: None Low Medium High Very Strong H2S Fuel-LUce 
Turbidity: None Low Medium High 
Sample Parameters: CJ-? (f''^»^^^v^ • T^* '̂ .^ 'V »̂°pĝ ) ^Cp 
Notes: ^ ^ ^ o ^ [> re&^xM-e^^L ( ^ ^ f W ^ f V ^ 

(f̂ /̂ ) ^ ty/vln ( tw>.?^gy 

Sample .Date/Tune: ^ / S d ^ l B 3 / ^ ^ / ^ ^ / 
Signed/Sampler: A ^ - ^ Ĵ —4 

^ . 1 ^ 
NMED Well Sampling Form 



( 

TA 
WeU Samphng Field Data Sheet 

Field Crew 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

f 

gh. 

\C:,£/mT> uaAi i 'u^ ggt-r~ 

NiA / -^ j^ i6^'T 
Field Parameters 

Time 

U4L 

2iIL 
b ^ 

1113 
/?4^ 2X3 
O J ^ 
1 ^ ^ 

Depth to 
Water (ft.) 

--i.< 

Flow Rate 

(gP°^) 
/^ 3 

•Lr 

1 ^ 

7*s feC 
/ . ^ 

IS 
N.^ M: 

Total 
Volxmie 

(g^) 

it>i< 
xfLO 
2 1 ^ 
^^ .o 
^y§:r 
5r^.<f) 

. i? 

P^ 

.£H_ 

nji 
-ZU-l 
7.)?. 
-3ax 
i l l 

î  
/ ^ 

7. l\ 

Temp (C) 

i » t $ 
I2 .V^ 
il.i^ 
ii.1"\ 
a..5^ 
/ X i ( 

/.2..^o 
I lA ' ZiO 
ll.-T^^^ 

Cond. 
(umhos/cm) 

y i s i 
^ ^ " t Q 

^ • ^ \ 

.2aj^ 

^.;?^^i 
5 a-̂ T-̂  
1>'^7^\ 

ORP 

-9^>^ 
.:aa. o.^^i 
fe2-.l 
-•ŝ >o 
V .̂:> 

A 

^ 4 ^ 
^ .12> 

^ O f O 

D.O. 
(mg/L) 

d ? . 3 i 

0 . 8 ^ 
^ ^ 
^.e>o 
^ ^ £ ^ 
0-^7. 
(̂ ."?^ 
ro.-)^ 

Observations 
Color: Clear Other (describe): 
Odor: None Low Medium High Very Strong H2S Fuel-Like 
Turbidity: None Low Medium High __ĵ ^ 
Sample Parameters: ^ C F ( p<4 , / ^ >arv>tL^^ ,^rv->^ ^.^iTVAinFO) ^ ^ C ^ i v W c T ^ ^ i , ^ ^ i-SoTf^fg^ 

Notes: 

Sample Date/Time: ^ / i O / 3 "^ ^ { 2^4- L 
Signed/Sampler: A^^J 

NMED Well Sampling Form 



WeU Samphng Field Data Sheet 

z\ 

Well Number: 

Field Crew: 

WeU: Depth (ft.): 
DTW (ft.) ,_ 
Depth of screen (ft): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

Date: 
s /30/03 

Site: 

,>JA - ^̂  ^ ' ^^'"T 
'. 'ield Parameters 

Time 
Depth to 

Water (ft.) 
Row Rate 

(gpm) 

Total 
Volume 

(^^^) M. Temp (C) 
Cond. 

(imnhos/cm) ORP 
D.O. 

(mg/L) 

JiMl "T • ^ r K?3 
: ^ 

^ • • < ^ y |3 .^?g 
'^TP^ 

!>. 3 o 7 3L^0 O ' Cl i 
^ • • ^ ^ ^ • 3<p<r 7^>3, ^v^^ ẑ  .4L2L 

_k2=_ 
/.<î S€> tr 7.0M 

4. 
qos 

JLLJ2. 
3JV^ % 

-^.HH I 77TT 
ti^ D . € i C ^ 

\JaO\ L ^ ^ iho<: 2> . |3^ IKT 004. 
5(,Qi° ^ 7r<?f? i£?. ^t? '5 a i B B ? ^ o. ^4-
(b^l 311 ^ ^ 

/D.^SO -^^il^ ^t^>>^ ^ ' ^ ^ 

E o . i o - ^ i . ^ ' lA .2^2. o -^3 

Observations 
Color: Qear Other (describe): 
Odor: None Low Mediiom High Very Strong H2S Fuel-Like 
Turbidity: None Low Medium Fligh 

Sample Parameters: /^L,p( pti j />^<s-rpn,̂  . T ^ , ^ /w-v^hryrj n ^ C p C \ t / ^ 
Notes: 5^7^ n^JT^h fivot^y P<V, p o f \ ^ ' ^ < g : l ^ v s r f ^ u S 

Sample Date/Time: ^ o3 Q i l 
Signed/Sampler: / < . ^ ̂  / ; 

NMED Well Sampling Form 



z ^ . 

WeU Sampling Field Data Sheet 

Well Number; 

\ U&U »2._ 

Date: -^ / / ^ 

3hilo'i 
Site: Field Crew: 

rft.): / WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pmnp (ft.) 

im. >{ociW'>r^ ^ QL.rl-'i 
' ^ 

f^S 

Turbidity: None i/Co'w} Medittm High 

Sample Parairieters: ^ c ry^ —i»̂ i,g i ^rv.// , 
Notes: > y i > < A r ^ / . J / / l ^ V ^ A / . / y ^ W / 

Sample Date/Time: 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 
2 ^ ̂ y 

Well Number; 
<̂ U(L' Uo \kX. So^oM- O 

Field Crew; 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.) 
WeU Diameter (in.) 
Placement of Pump (ft.) 

" ! - , , ' [ - 1 1 . . . . . . . . . . . . . . . . . . . . . ,.j'.i... . . . . . . . . _ „ 2 ^ 

/(TO 
/Wi5 " h y i - ^^^u*^*-̂ /> 

Field Parameters 

Tft 

^ 

Thne 
pr/Vv 

Depth to 
Water (ft.) 

M^lr<s 

Flow Rate 
(gpm) 

Total 
Volume 

ML _£H_ Temp (C) 
Cond. 

(usib£>&/€gi) ORP 
D.O. 

(mg/L) 

o^?<r ^ ' * ^ • ^ 
,o^^/o__^«A_. 

7 ^ 
2vQ 2 ^ /:t.l5 xzi 

^ 

/•n.^ t/o 
^ £ L IA iLil 1 % n64 7.2.</— 
JZa. 7.<(^ /3.3^' î  il fc Z£0 
H 

7S 
EE 

7 M % 
Tit" 77?T JI 

0̂ 7/4-̂  w y ///f̂ u <R 
/ ^ 3 / 15 

/OiK) 
/ /«W jMz'wrj L 

'•ll f v SU^-hL 
- S ^ 

^ 
^ i/>^ £ 

"z: 
"̂ y 

Observations 
Color: Other (describe): 

Odor: ne Low ^ Medium High Veiy Strong H2S Fuel-Like 

Turbidity: ^ " ^ o n e Medium High. 

Sample Parameters A/M ' LL ^ ^ ^ 
Notes: 

' ^ / l l < > 1 1 1 ^ " ^ -• Sample Date/Tune: <^ /& f^o 
Signed / Sampler: 

NMED Well Sampling Form 
•^ 



WeU-Samphng Field Data Sheet 

Well Number: 

Sine 'SLf 
Field Crew; 

hid 
WeU Depth (ft.) 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

'ield Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volume 

(^al) .£H. Temp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

io\oi 
10'10 n.M3 (?. ^ ^ < P . 1 1 -n-i i .^n 
Si l£ . 1,5T> M i l A . .Q^JC- j p t - jun-
IBIJS. I 'SO J k j M - o . 1 / * * rtxf-y f '^7> 

foitsr 7 M 4kd£n- 0 .7^^ fi^.u /'GS~ 

/0>?t? I ' S l MeJ^- O . l i i j a l i ± . / • 6 > ^ 
(o:'h^ n^aa. n. i tp 0 , 7 1 ^ IOH,Q / • ^ ' . 

/O ' t /O Ty-y n-^ o^-in l o l . S / ' S S 
Ib'H^ •7 .5 '^ /7 . oV O'ln .t- I'S-^ 
10'-^ - \M l n. x,k ( 0 , l t \ J±h±. 7 . 7 3 

/o'ssr -zro / fa f f J L / H J L JSLLH. / • ( f ^ 

Observations 
Color: ^ l e a r ^ Other (describe): 

Odor: ypn^l Low Medium High Very Strong H2S Fuel-Like 
Turbidity: ,.,N6ne> Low Mediimi High 
Sample Parameters: C ^ t ^ / , A f p ^ 
Notes: 

Saniple Date/Time: H / J J p f //'-C^" 
Signed / Sampler: 

^ 
[Lt—fiUebs^ 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 

Well Number: Date: 

/A/o^ 
Field Crew: 

/Po.s\<^ 
Site 

WeU Depth (ft): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

Field Parameters '. 

Time 
Depth to 

Water (ft.) 
Flow Rate 

Total 
Volvime 

.EH. Teinp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

imsJR 

S 
i jCa^ 

1 ^ AtL l,o\ ^.11 o.^^'^ iOS-l V/^:? 

ter^ ja-
n ^ - ^ -

^ . ^ M 

SIZ-
^ . ^ < = > 

/oa'^ 

^3 
/<?.^C^ 

/^•^i « 
/ ^ . SSV^ 

/.p , 6 ^ 
(P, ^ w 

/ ^ ^ q . / 
/2-?. ( 

V.7^, 

o (..n o M L 
/32 . .1f 
/ " l o . ^ 

9 ~^r 

^ 3 ^ .̂ r̂ Q . H S y /2-n.g 

Observatioris 
Color: Other (describe): 
Odor: <53oti&) Low Medium High Very Strong H2S Fuel-Like 
Turbidity: / " N ^ ^ Low Medium High 

Sample Parameters: 
Notes: 

^ [•.\-*f" J^LQ ̂ x**^ 

g^yg Sample Date/Time:^ Yf 

m gned/Sampler: /J^^ 

NMED Well Sampling Form 



/ ' 
WeU Samphng Field Data Sheet 

Z ^ 

Well Number: 

-5/1 c - 1 / 
BFieldCrew: . 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

^T^ r r 
" 

Field Parameters 

Time 
\OAA 
i(,4S' 
1 ^ ^ 
I ^^S 
11/54-
ifn .9 m 

Depth to 
Water (ft.) 

Flow Rate 
(gpm) 

^ 7 . 
^>-tt7-2^ 
A_r2, 
--2-

^2 
^t 
•^2_ 
A - ^ 

. 

Total 
Volume 

(gal) " 

/o 
Z 5 
3f\ 

A-n 
T S 
4 0 

70 

pH 

-7.5<P 
-7.3'-4 
7 , 5'Z 

-7.^F5-

7.^/ 
•i,^ 
T.T/ 

Temp (C) 

- ? ' 3 ) 

f .̂gS 
.^-./-7 

S . ^ S 
5.74^ 

9' ' 'L^ 
/ O J o 
/ 

" 

Observations 

Date: 

Site: 

1 ^ l iA^ - r< , u/ iA<yfi^^ /•Ĵ TLT"-

Cond. 
(vimhos/cm) 

stn± 
^4,5 
S ^ 
3 L 3 
.SL9 
" M ^ 
^fc-S 

• 

ORP 

^z.-?. 
2.0.3 
/2.7 
L.-f 
\ .s 

-^r^/s 
" / / - C 

D.O. 
(mg/L) 

<i7. § 2 . ' 
^ . Z ^ 
o . o ^ 
o.f-,?, 
^ . Q C D 

< \ . Q { 

(b . ' ^ 

1 
Color: Clear Other (describe): | 
Odor: None Low Medium High Very Strong H2S Fuel-Like | 
Turbidity: None Low Medium High 

Sample Parameters: r l - C P - ^ ^ ~ D ^ L^yU A l 
Notes: 

Sample Date/Time: 4 . ^ / 7 ^ I O ^ n> ( \ Z . , ^ 
Signed/ Sampler: M ^ t2v • ' 

= _ ™ _ _ _ _ _ _ _ ™ _ _ _ _ . 

NMED Well Sampling Form 



WeU Sampling Field Data Sheet 

IWell Number: 

Field Crew: 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

f/i/o^ 
Site: 

91VL^ 

Field Parameters 

Time 
Depth to 

Water (ft.) 
Flow Rate 

(gP°^) 

Total 
Volume 

(S^l) .pH. Temp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

\^'.S0 T .̂zy 
f ^ ' fT ^,&'^ Xi^fZ. ^ • ( ^ n zls-d- f -a^ 

' S : ^ IM /Sv-2. 2.g>o-7 -y^-y O./^ 

L3bC 1 U a.o^ "Z^Caon •S2.:<f ^ - g ? 
i'ito I.GZ' 
msL 

U^^LL 
JZ^ 13^^^^ 

izM^d. G . ro 
zhL-'̂  O-Co 

m^ a^ ML3SL JLjSfO. r M j l . O.fO 

Observations 
Color: ((C\e^ ^jQther (describe): 
Odor: None Î Cow J) Mediimi High Very Strong Fuel-Like 
Turbidity: Low Medium High 
Sample Parameters: CLt^ Tm, Pih^ T^f. ÂC?̂  V-/>" g . /?// ' ^Lo^ RAiy 
Notes: '. ' ^ 

TTX^ Sample Date/Tune: ^ f [ o 
Signed / Sampler U /^b^^tr-

NMED Well Sampling Form 



c 
WeU Samphng Field Data Sheet 

Well Number: 

Field Cr̂ gw: 

Date: 

Site: 

WeU Depth (ft.): 
JDTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

neld Parameters 

Time 
Depth to 

Water (ft.) 

32 
Flow Rate 

(gP°^) 

Total 
Volume 

(gal) _£H. Temp (C) 
Cond. 

(umhos/cm) ORP 
D.O. 

(mg/L) 

//?r? t 'tr-t ^ 
X>\^C 

ZE3Z m£- yf-.Jr- ^ , y ; ^ j rx 9 a .s7 
I J ^ 3 ?. X2. ^.r. /f <?,»^-^ ^ . 3 s .^y 
//v^ r,t3 Ar> j J ^ ; i .v^7g ^f. d" ^ -^^ 
/^li ; i r . / ^ / s . y y - S?,VSZ- s r i .7 - j ? ^ r -

12SB_ 'P',/3 / s : ^ / : i , ¥ 0 j r<£.3 ; 2 . 3 - 2 -
/2£>^ ? f . / ^ / r . K^ 7- V^g g-^. -^ ;?. .^r-

Observations 
Color: yjZJe&f"^. Other (describe): 
Odor: ^NorieX Low Medium High Very Strong F12S Fuel-Like 
Turbidity: /TsToneJ) Low Medivim High 

Sample Parameters: 
Notes: 

Sample Date/Time: ^r-^ ' i ^3 
Signed /Sampler: 

C NMED Well Sampling Form 



WeU Sampling Field Data Sheet 
yo. 

Well Numbe 
'l^iiL-v] ( j u . ^ i ' ^ ^ i " g^4-^) 

Field Crew: y ^ ^ « 

WeU Depth (ft.): 
DTW (ft.) 
Depth of screen (ft.): 
WeU Diameter (in.) 
Placement of Pump (ft.) 

^ 

Date: . J 

'I > h'l 
Sitei * 

^^ / / ^ ^ ^ / ^ / ( 

' ^ ^ / p { 
'ield Parameters 

Cond 
(msbe9/cm)|>~ 

Depth to 
Water (ft.) 

Flow Rate 

(gP°̂ > 

Total 
Volume 

• 7 ^ ' ^ ^ H 

D.O. 

Observations 
Color: Clear Other (describe): 
Odor: None Low Medium High Very Strong H2S Fuel-Like 
Turbidity: None Low Medium High 
Sample Parameters: (JNkJu"^ / ' 

\ ^ M J [ h \ ^ U n d^JfT^js^Jj^. A ( ) L A , M^̂ rf tiyt-^n^^MJ o Notes: 
•- «Uy,r -̂ 1 f " ^ Q i i 9 . ^ gy.JKXf"'^ AJ^tLncjuC/c ^ . 

(-|?^jr^ Sample Date/Time: 
Signed / Sampler: 

I NMED Well Sampling Form 



Site Investigation Sample and Analysis Plan 
San Mateo Creek Legacy Uranium Sites 

CERCLIS ID NMN00060684 
Cibola and McKinley Counties, New Mexico 
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September 9, 2008 



Site investigation sampling and analysis plan for San Mateo Creek legacy uraniuni sites (CERCLIS ID NMN00060684), Cibola and 
McKinley coixnties, New Mexico 
New Mexico Environment Department Superfund Oversight Section 

Introduction 

Under the authority ofthe Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended, 42 United States Code (U.S.C.) §§ 9601 to 9675 
("CERCLA"), the New Mexico Envirormient Department (NMED) Superfund Oversight 
Section wiU conduct a Site Investigation ("SI") of the San Mateo Creek legacy uranium 
sites ("Site"), Cibola and McKinley Counties, New Mexico (CERCLIS ID 
NMN00060684). The investigation will gather information and acquire sampling data to 
evaluate the site using the Hazard Ranking System (HRS) and the Superfund Chemical 
Data Matrix ("SCDM") to determine if threats to human health and the environment exist 
such that further action under CERCLA is warranted. 

Site Description 

The San Mateo Creek basin (Hydrologic Unit Code ["HUC"] 1302020703), by which the 
boundary ofthe Site is defined, comprises approximately 321 square miles within the Rio 
San Jose drainage basin in McKinley and Cibola counties. New Mexico. This basin is 
located within the Grants Mineral Belt ("GMB"), which is an area of uranium 
mineralization occurrence approximately 100 miles long and 25 miles wide 
encompassing portions of McKinley, Cibola, Sandoval and Bernalillo counties, and 
includes the Ambrosia Lake mining district. Main access into the Site is provided by 
New Mexico State Roads 605 and 509. 

The San Mateo Creek basin contains 85 legacy uranium mines with recorded production 
and 4 legacy uranium millsites. One of these millsites, the Homestake Mining Company 
Superfund Site ("HMC;" CERCLIS ID NMD007860935), currently is undergomg ground 
water remediation activities in 4 aquifers under the primary jurisdiction ofthe U.S. 
Nuclear Regulatory Agency ("NRC"). Background concentrations of constituents of 
concern (a.k.a., clean-up levels) for these 4 aquifers generally exceed federal and state 
drinking water standards. The origin of these elevated background contaminant 
concentrations is thought to be due, in part, to contamination from upgradient legacy 
uranium mine and null sites within the basin. Far upgradient geochemical data from 
HMC suggest that overall alluvial ground water quality relative to drinking water 
standards, is worse than in the immediate upgradient vicinity of HMC, possibly due to the 
continuing migration of ground water that is impacted from the high concentration of 
legacy uranium sites in this area of the basin. 

Sampling activities 

For this phase ofthe Site Investigation, NMED proposes to sample groimd water from 
existing wells between the north side of HMC and approximately the junction of New 
Mexico state highways 509 and 605. The purpose of this sampling is to determine if 
contaminant concentration and other hydrochemical changes can be discerned, especially 
within the alluvial aquifer, which would indicate continuing downgradient contaminant 
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Site investigation sampling and analysis plan for San Mateo Creek legacy uraniimi sites (CERCLIS ID NMN00060684), Cibola and 
McKinley coimties. New Mexico 
New Mexico Environment Department Superfund Oversight Section 

migration from legacy uranium sites within the .Ambrosia Lake mining district ofthe San 
Mateo Creek basin. NMED has already identified over 20 wells in this area for sampling; 
these wells would be sampled during October 2008. Due to the remote location of many 
other existing wells and logistics of access, NMED proposes to collect samples from 
wells as they are located in fhe field, and to submit all samples for total and dissolved 
metals analyses monthly to the EPA Contract Laboratory Program for analyses. Ground 
water samples for TDS, nitrite/nitrate, carbonate, and bicarbonate analyses would be 
submitted to the New Mexico State Laboratory Division ("SLD") since these have shorter 
holding times (see Table 1). NMED also requests EPA assistance in performing analyses 
for radionuclide analyses (e.g., radium226+228j gross alpha and gross beta), and 
radionuclide isotopes, as these are essential both to characterize ground water 
contamination and to establish possible anthropogenic source attribution. 

Water samples at each domestic well location will be collected from an access point 
closest to the well head if there is a dedicated pump already installed and operational. 
Well locations without a dedicated pump will require the utilization of a portable 
submersible pump or simUar apparatus. Domestic wells-^ill be purged for 15 minutes or 
untU field parameters {e.g., pH, conductivity, temperature) stabilize. Samples will be 
collected in the appropriate contamers and preservatives, placed in insulated coolers with 
ice, and shipped to the laboratories specified by the CLP. Samples that will be analyzed 
by SLD also will be collected within appropriate containers supplied by SLD, and 
transported to the laboratory for submittal within analysis-specific holding time periods. 
.^1 samples that are collected m this program will utilize chain-of-custody handling 
procedures. 

Worker safety and the safe sampling of wells in the field will follow the requirements 
described in Site Safety Plan (Attachment 1). A l field personnel will work in teams of at 
least 2 individuals, and shall have communication availability with project leaders. The 
collection of a representative ground water sample will follow the guidance described in 
the SOP, Section 7 - Ground Water Sampling, (Attachment 2). Level D is the 
appropriate Personal Protection Equipment ("PPE") level for the sampling of the 
proposed well locations. 

The appropriate level of documentation for the field sampling event, sample chain-of-
custody forms, laboratory results, and the site safety plan are the responsibility ofthe 
Project Management Team Leaders, David L. Mayerson and Al Pasteris. 
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Site investigation sampling and analysis plan for San Mateo Creek legacy uranium sites (CERCLIS ID NMN00060684), Cibola and 
McKinley counties, New Mexico 
New Mexico Environment Department Superfund Oversight Section 

Table 1. Proposed ground water analytes for proposed Site Investigation ground 
water sampling for the San Mateo Creek legacy uranium sites, Cibola and 
McKinley counties, New Mexico. 

A. Field parameters 
Parameter 

Electrical 
(EC) 

conductivity 

2H_ 
Temperature 
Dissolved oxygen (DO) 
Oxidation-reduction 
potential (ORP or Eh) 

B. Laboratory analyses through CLP 

Analyte 
(Total & Dissolved) 

pH 
Carbonate (C03) 
Chloride (Cl) 
Fluoride (F) 
Sulfate (S04) 
Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 
Aluminum (Al) 
Antimony (Sb) 
Arsenic (-As) 
Barium (Ba) 
Beryllium (Be) 
Cadmium (Cd) 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Iron (Fe) 
Mercury (Hg) 
Manganese (Mn) 
Nickel (Ni) 
Lead (Pb) 
Molybdenum (Mo) 
Silver (Ag) 
Selenium (Se) 
Thallium (Tl) 
Uranium (U) 

MAXIMUM'̂  
Required 
Detection 

Limit (ng/L) 
-
-

250,000 
1,600 

250,000 
5000 
5000 
5000 
5000 

50 
6 
10 

200 
4 
5 

50 
50 

1000 
1000 

2 
50 

200 
15 

1000 
50 
35 
2 
30 
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Site investigation sampling and analysis plan for San Mateo Creek legacy uranium sites (CERCLIS ID NMN00060684), Cibola and 
McKinley counties. New Mexico 
New Mexico Environment Department Superfund Oversight Section 

Vanadium (V) 
Zinc (Zn) 

50 
5000 

C. Non-standard additional analyses requested through EPA CLP 
Analyte 

• 

Gross Alpha 
Radium-226 + 228 (̂ "̂Ra + ^^'Ra) 
Gross Beta 

Required 
analytical 

detection limit 
15pCi/L 
5pCi/L 

NS 

Radium-226 (̂ ^^Ra) 
Radium-228 ^ R a ) 
Uranium-238 (^^'U) 

135; Uranium-235 (̂ "̂ U) 
Uranium-234 ("^^) 

17r\ Thorium-232 (̂ ^^Th) 
23D^ Thorium-230 (^""Th) 

Isotopes 
TT, Delta Carbon-13 (5"C%o) 

Delta Deuterium (dP %o) 
Delta0xygen-18(5'"0%o) 
Delta Sulfur-34(a'̂ S%o) 
Deha Nitrogen-15 (5''N %oY 

D. Laboratory analyses through SLD 
-Analyte 

Total dissolved solids (TDS) 
Nifrate + nitrite (NO3 + NO2) 
Bicarbonate (HCO3) 
Carbonate 

Required 
analytical 

detection limit 
500,000 ug/l 
10,000 |xg/l 

NS 
NS 

NS=not specified 
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Site investigation samphng and analysis plan for San Mateo Creek legacy uranium sites (CERCLIS ID NMN00060684), Cibola and 
McKinley coimties. New Mexico 
New Mexico Envirorunent Department Superfund Oversight Section 

Attachment 1: Site Safety Plan 

Personal Protection 
Level of Protection (anticipated): D 
Protective Clothing: Steel-toe boots and disposable nitrile gloves. 
Surveillance Equipment: NA 
Decontamination Procedures 

Personnel: Wash any exposed skin with soap and water. 
Equipment: Wash with liquinox, rinse with de-ionized water. 

Contaminants of Concern: 
Uranium, molybdenum, selenium, radium226+228, nifrates (a NIOSH book is on site for 
reference.) 
Other potential workplace hazards: 

1. Slips, trips, and falls 
2. Poisonous snakes 
3. Heat dehydration/exhaustion/stroke 
4. One large diameter open wellbore without barricade 
5. Potential for vehicle miring in mud when raining on mill site 
6. Low overhead pipes in supply wellhouses 

Emergency Information 
Hospital: Cibola General Hospital 

1016 Roosevelt Avenue 
Grants, NM 87020 
(505) 287-4446 
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Site investigation samphng and analysis plan for San Mateo Creek legacy uranium sites (CERCLIS ID NMN00060684), Cibola and 
McKinley coimties, New Mexico 
New Mexico Envirorunent Department Superfund Oversight Section 

A. Cibola General Hospital 
1016 E Roosevelt Ave. Grants. NM - (505) 237-4448 

^..-
v^l ^ n V?. 

T r̂-T m 
M 

.?.* 

. •> . . . . i r ' l i ' I «.. 

fi 

. > l l 

Facilities for Toxic Waste Related Emergency: 
MUan Fire Department: (505) 287-3776 
Hazardous Waste Bureau 24-hour Emergency number: (505) 827-1557 

Telephone Numbers: 
Ambulance: 911 
Police: 911 or (505) 894-6617 
NMED: (800) 219-6157 
New Mexico Emergency Response: (505) 827-1557 

Poison Confrol Center: (800) 432-6866 
Fire Department: (505) 287-3776 

Other: 
Be careful to avoid slip, trip, and fall hazards. Sfray dogs, msects, sunburn, and wmdbum 
are potential problems in this area. Avoid inciting dogs, wear gloves, and sunscreen. 
Drink plenty of water. 

I have been briefed on the San Mateo Creek legacy uranium sites 

Signature Printed Name Date 

Signature Printed Name Date 
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^^^^"""'^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 

^ ^ ^ 2 I 1445 ROSS AVENUE, SUITE 1200 
V « W ^ t ? DALLAS, TX 75202-2733 

%P«o.eo^ 

August 7, 2009 ^^iOUh Vi^TPf 
Ms. Dana Bahar y,.,p ' 
Program Manager, Superfund Oversight Section ^ ^ 2 20Q2 
New Mexico Envirormient Department 
Ground Water Quality Bureau 3 0 R p A 
1190 St. Francis Drive '^CAU 
Santa Fe, New Mexico 87502 

Dear Dana: 

Enclosed you will find hard copies of Fined Analytical Reports for the following sites: 

^ San Mateo Creek Basin; 
LaLinda Texaco Gallup; 
San Vicente Creek Mill; 
.Alarid & Cerrillos; and 
North Main and 9'*' Street. 

Ifyou should have any questions, please contact me at 214-665-6666. 

Sincerely, 

LaDonna Tumer 
Superfund 
Risk and Site Assessment Section 

Enclosures 

Recycled/Recyclable • Printed with Vegetable OH Based Inks on 100% Recycled Paper (40% Poslconsumer) 



Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

A N A L Y T I C A L R E P O R T F O R S A M P L E S 

Station ID Laboratory ID Sample Type Date Collected Date Received 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09' 

0904002-10 

0904002-11-

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

3/30/09 14:21 

3/30/09 16:17 

3/30/09 12:50 

3/30/09 12:46 

3/30/09 15:05 

3/30/09 14:32 

3/31/09 10:39 

3/31/09 13:35 

3/31/09 10:50 

3/31/09 12:24 

3/31/09 14:04 

3/31/09 10:00 

3/31/09 10:50 

3/31/09 9:50 

3/31/09 11:15 

3/31/09 13:05 

3/31/09 15:15 

3/31/09 10:00 

3/31/09 16:15 

4/1/09 8:25 

4/1/09 9:55 

4/1/09 11:25 

4/1/09 10:12 

4/1/09 11:55 

4/1/09 12:13 

4/1/09 11:05 

4/2/09 13:05 

4/2/09 10:30 

4/2/09 15:00 

4/2/09 11:00 

4/2/09 9:48 

4/2/09 11:29 

4/1/09 13:22 

03/31/09 11:45 

03/31/09 11:45 

03/31/09 11:45 

03/31/09 11:45 

03/31/09 11:45 

03/31/09 11:45 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/01/09 09:40 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

04/03/09 10:00 

Repoil Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston; TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-01 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Station ID: SMC-23 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
ResuU Analyte 
|Lig/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-01 
Batch: B9D0303 
SampleType: Liquid 

U 
55.9 

U 
U 

7,510 
U 
u 

27.1 
152 

1,480 
U 
U 
u 
u 

148,000 

u 
32.7 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 
" 
H 

I I 

I I 

t l 

11 

tr 

t l 

I I 

t l 

I I 

I I 

t l 

I I 

I t 

I t 

04/28/09 
t l 

11 

I t 

I t 

I t 

t t 

I t 

t l 

t l 

t l 

t l 

I I 

I I 

I t 

I t 

I t 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-23 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 

t̂g/1 

U 
2.3 
U 

27.1 
2.4 
10.3 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals by CLP ILM05.3 - CVAAS 

Lab ID: 0903074-01 
Batch: B9D1706 
Sample Type: Liquid 

Date Collected: 03/30/09 
Sample Volmne: 25ml 

Station ID: SMC-23 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
|j.g/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0903074-01 Station ID: SMC-23 
Batch: B9D0302 Date Collected: 03/30/09 
Sample Type: Liquid Sample Volume; 50ml Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
)u,g/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
54.3 

U 
U 

7,070 
U 
U 
U 

45.2 
1,440 

U 
u 
u 
u 

143,000 
u 
u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 

" 

04/07/09 05/01/09 
t 11 

t II 

1 II 

1 tl 

1 II 

1 II 

1 It 

t n 

t 1-

1 tl 

I ti 

t 11 

t It 

1 tl 

1 tl 

1 II 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0903074-01 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-23 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
^g/1 

-Analyte 
Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
3.1 
U 

27.1 
U 

10.1 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0903074-01 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Station ID: SMC-23 

Sample Qualifiers: 

> . 

Analyte (CAS Number) 

Targets 

Result Analyte 
jxg/l Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0903074-01 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/30/09 

04/15/09 04/16/09 

Station ID: SMC-23 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Quahfiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 8.4 04/20/09 04/20/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-02 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Station ID: SMC-25 

Sample Qualifiers: 

Targe ts 

Analyte (CAS Number) 
Result Analyte 
fig/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-02 
Batch: B9D0303 
SampleType: Liquid 

. U 
63.4 

U 
U 

69,900 

U 
u 
u 
u 

8,760 
U 
u 

1,170 

u 
107,000 

28.2 
U 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I I 

t t 

I t 

I I 

I t 

t t 

t l 

I I 

11 

I I 

11 

I I 

I t 

I I 

I t 

I t 

04/06/OS 
I I 

I I 

I I 

I t 

I t 

I I 

I t 

t t 

11 

I I 

I I 

11 

I I 

I I 

I I 

I I 

) 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date CoUected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-25 

Sample Quahfiers: 

Analyte (CAS Number) 
Result 
lig/l 

U 
11.2 
U 

13.3 
U 

21.5 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
L ^ d (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-02 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-25 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
Ug/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0903074-02 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-25 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/l 

Analyte 
Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
59.3 

U 

u 
64,900 
U 

u 
u 
u 

8,260 

• U 

u 
1,010 

u 
102,000 

26.5 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 C )5/01 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Lab ID: 0903074-02 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-25 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
^g/1 

U 
63.4 
U 
U 

69,900 
U 

u 
u 
u 

8,760 
U 

u 
1,170 

u 
107,000 

28.2 
U 

Analyte 
Qualifiers 

B 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-02 
Batch: B9D0303 
Sample Type: Liquid 

04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-25 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l^g/l 

U 
11.2 
U 

13.3 
U 

21.5 

Analyte 
Quahfiers 

Reportin 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Lab ID: 0903074-02 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-25 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
|xg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0903074-02 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-25 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
p.g/1 Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
59.3 

U 
U 

64,900 
U 
u 
u 
u 

8,260 
U 
u 

1,010 

u 
102,000 

26.5 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 C )5/01 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0903074-02 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Stat ion I D : S M C - 2 5 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Result Analyte 
îg/l Qualifiers 

U 
11.8 

U 
13.2 

U 
20.6 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Metals (Dissolved) by CLP ILM05.3 -
Lab ID: 0903074-02 
Batch: B9D1701 
SampleType: Liquid 

Analyte (CAS Number) 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Resuh Analyte 
|a.g/l Qualifiers 

Reporting 
Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 
) l • 11 II 

11 II ' II 

II . 11 II 

II II II 

11 I t • 11 

CVAAS 
Station ID: SMC-25 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0903074-02 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/30/09 

Targets 

04/15/09 04/16/09 

Stat ion I D : S M C - 2 5 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared -Analyzed 

pH (C-006) 7.8 04/20/09 04/20/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Ph0De:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-03 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Station ID: SMC-08 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
[ig/1 Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BerylUum (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-.89-6) 
Magnesium (7439-95-4) 
Mangane_se (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-03 
Batch: B9D0303 
SampleType: Liquid 

U 
17.0 

U 

u 
112,000 

u 
u 
u 

3,090 
25,000 

110 

u 
2,640 

U 
357,000 

U 
u 

B 

100 
10.0 
5.0 
5.0 

,150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500. 
20.0 
20.0 

1 04/06/09 04/28/09 
1 II 

1 tt 

1 tl 

1 II 

1 II 

1 II 

1 11 

1 II 

1 II 

1 1' 

t II 

11 

1 II 

1 () 

1 11 

1 11 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/30/09 
Sample Volimie: 50ml 

Station ID: SMC-08 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh 
^g/1 

U 

u 
u 

3.4 
U 

u 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-03 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-08 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
)ig/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0903074-03 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-08 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
^g/1 

U 
15.9 

U 
U 

106,000 

u 
u 
u 

2,740 
23,400 

101 
U 

2,290 
U 

341,000 
U 

u 

Analyte 
Quahfiers 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 
Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439:^9:^ 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

04/07/09 05/01/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0903074-03 
Batch: B9D0301 
SampleType: Liquid 

Date CoUected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-08 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
U 
U 

3.8 
U 
U 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0903074-03 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-08 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
Ug/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0903074-03 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/30/09 

04/15/09 04/16/09 

Station ID: SMC-08 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Quahfiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.1 04/20/09 04/20/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-04 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Station ID: SMC-24 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
ltg/1 

Analyte 
Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Bery nium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-04 
Batch: B9D0303 
SampleType: Liquid 

U 
10.6 

U 
u 

555,000 

U 
u 
u 
u 

151,000 

u 
u 

7,060 

u, 
273,000 

U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I I 

I I 

I I 

t l 

t l 

I t 

I I 

I t 

" 
I I 

I I 

t l 

I I 

I t 

t t 

I I 

04/06/09 
I I 

I t 

I t 

I t 

11 

I I 

I I 

I I 

I I 

I I 

11 

t t 

I I 

I I 

I I 

I t 

04/28/09 
t t 

" 
n 

" 
I I 

11 

11 

I I 

t t 

t l 

t l 

I I 

11 

t l 

11 

t l 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-24 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
^g/1 

U 
5.0 
U 

6 6 ^ 
U 

14.0 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2J 
Thalhum (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-04 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/30/09' 
Sample Volume: 25ml 

Targets 

Station ID: SMC-24 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
|j.g/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0903074-04 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-24 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
|xg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
11.9 
U 
U 

509,000 
u 
u 
u 
u 

138,000 
u 
u 

6,350 

U 

254,000 
U 
u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I I 

I I 

11 

I I 

I I 

t l 

11 

t l 

t l 

I I 

I I 

" 
t t 

t l 

11 

11 

04/07/09 05/01/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0903074-04 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Stat ion I D : SMC-24 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Resuh Analyte 
^g/1 Qualifiers 

U 
5.3 

U 

13.8 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Metals (Dissolved) by CLP ILM05.3 -
Lab ID: 0903074-04 
Batch: B9D1701 
Sample Type: Liquid 

Analyte (CAS Number) 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Result Analyte 
ftg/1 Qualifiers 

Reporting 
Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 

CVAAS 
Station ID: SMC-24 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0903074-04 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/30/09 

04/15/09 04/16/09 

Stat ion I D : SMC-24 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Umts Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.3 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-05 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Station ID: SMC-09 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
lig/1 

U 
11.2 
U 

u 
612,000 

u 
u 

39.9 
1,300 

169,000 
33.6 

U 
10,800 

u 
278,000 

U 
251 

Analyte 
Qualifiers 

B 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-05 
Batch: B9D0303 
SampleType: Liquid 

04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-09 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l^g/l 

U 
3.3 
11.1 
36.2 

U 
42.0 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 • 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-05 
Batch: B9D1706 
Sample Type: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-09 

Sample Qualifiers: 

Analyte (CAS Number) 
Result -Analyte 
P-g/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 

Lab ID: 0903074-05 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-09 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
l^g/l 

U 

u 
u 
u 

541,000 

u 
u 
u 
u 

148,000 

u 
u 

9,360 
U 

251,000 
U 

209 

Analyte 
Quahfiers 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

04/07/09 05/01/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0903074-05 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Stat ion I D : SMC-09 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Metals 
L a b I D : 0903074-05 
Batch: B9D1701 
Sample Type: Liquid 

Analyte (CAS Number) 

Result Analyte 
|j,g/l Qualifiers 

U 
3.4 
U 

36.5 
U 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 

40.7 2.0 

(Dissolved) by CLP ILM05.3 -

Date Collected: 03/30/09 
Sample Volume: 

Targets 

Resuh Analyte 
|xg/l Qualifiers 

25ml 

Reporting 
Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 

CVAAS 
Station ID: SMC-09 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0903074-05 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/30/09 

04/15/09 04/16/09 

Sta t ion I D : SMC-09 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.4 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-06 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Station ID: SMC-10 

Sample Qualifiers: 

Targe t s 

Analyte (CAS Number) 
Result Analyte 
\ig/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0903074-06 
Batch: B9D0303 
SampleType: Liquid 

U 
U 
U 
U 

595,000 
U 

u 
u 
u 

159,000 

u 
u 

7,640 

U 
271,000 

U 
65.2 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I t 

M 

I t 

I I 

I I 

I I 

I I 

11 

11 

I I 

I t 

I I 

I I 

11 

I I 

11 

04/06/09 04/28/09 
t l 

I I 

t l 

I t 

t t 

I t 

t l 

I I 

t l 

I t 

I I 

t t 

11 

I t 

I I 

I I 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-10 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/l 

U 
U 

u . 
31.4 

U 
30.5 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
.2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0903074-06 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-10 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
|ig/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0903074-06 
Batch: B9D0302 
SampleType: Liquid 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
CobaU (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Date Collected: 03/30/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-10 

Sample Quahfiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
|ig/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

u 
u 
u 
u 

567,000 

u 
u 
u 
u 

149,000 

u 
u 

6,950 

U 
261,000 

U 
81.9 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 05/01/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0903074-06 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-10 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
Vg/1 

Analyte 
Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
3.2 

U 
32.1 

U 
30.9 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0903074-06 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 03/30/09 
Sample Volume: 25ml 

Station ID: SMC-10 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0903074-06 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/30/09 

04/15/09 04/16/09 

Station ID: SMC-10 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.4 04/20/09 04/20/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-01 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-00 

Sample Qualifiers: 

Targets 

1 Analyte (CAS Number) 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobah (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-01 
Batch: B9D0303 
Sample Type: Liquid 

1 Analyte (CAS Number) 

Result 
^g/1 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

825 

u 
u 

Analyte 
Qualifiers 

B 

-

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed | 

1 04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 

Resuh 
^ig/1 

Targets 

Analyte 
Qualifiers 

50ml 

Reporting 
Limit 

Station ID: SMC-00 

Sample Qualifiers: 

Dilution Prepared Analyzed | 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thalhum (7440-28-0) 
Uranium (7440-61-1) 

U 
U 
u 
u 
u 
u 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

04/06/09 04/28/09 
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Lab ID: 0904002-01 
Batch: B9D1706 

Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Station ID: SMC-00 

SampleType: Liquid 

Analyte (CAS Number) 

Mercury (7439-97-6) 

Sam 

Result 
ltg/1 

U 

pie Volume: 

Targets 

Analyte 
Quahfiers 

25ml 

Reporting 
Limit 

0.200 

Metals (Dissolved) by CLP ILM05.3 
Lab ID: 0904002-01 
Batch: B9D0302 
SampleType: Liquid 

Analyte (CAS Number) 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 

Copper r m o : 5 Q ^ • _ 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vinadium (7440-62-2) 
Zinc (7440-66-6) 

Date Collected: 03/31/09 
Sample Volume: 

Resuh 
lig/1 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Targets 

Analyte 
Qualifiers 

50ml 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution 

1 

- I C P 

Sample Qualifiers: 

Prepared Analyzed 

04/15/09 04/16/09 

station ID: SMC-00 

Dilution 

1 
11 

tl 

11 

11 

11 

tl 

t l 

t l 

II 

II 

II 

tl 

II 

11 

tl 

• t l 

Sample Qualifiers: 

Prepared Analyzed 

04/07/09 04/30/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-01 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Stat ion I D : SMC-00 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Metals 
Lab ID: 0904002-01 
Batch: B9D1701 
SampleType: Liquid 

Analyte (CAS Number) 

Result Analyte Reporting 
pg/l Qualifiers Limit 

U 2.0 
U 2.0 
U 2.0 
U 2.0 
U 2.0 
U 2.0 

(Dissolved) by CLP ILM05.3 -

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Resuh Analyte Reporting 
pg/l Qualifiers Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 

CVAAS 
Station ID: SMC-Ofl 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-01 
Batch: B9D2109 -
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Stat ion I D : SMC-00 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.7 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-02 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-01 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-02 
Batch: B9D0303 
Sample Type: Liquid 

U 
17.9 

U 
- U 
161,000 

u 
u 
u 
u 

46,600 

u 
u 

5,520 

U 
89,900 

U 
39.6 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

11 

11 

11 

11 

t ( 

I t 

M 

I t 

04/06/09 C 
I I 

I I 

I I 

11 

I I 

I I 

" 
" 
t l 

t l 

I t 

t t 

t t 

t t 

" 
t t 

4/28 
I I 

11 

I t 

I I 

t l 

t t 

t t 

11 

I I 

I I 

I I 

t l 

I t 

I I 

I I 

I I 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volimie: 50ml 

Targets 

Station ID: SMC-01 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/l 

U 
2.0 
U 
5.8 
U 

37.6 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thalhum (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/28/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-02 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-01 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-02 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-01 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
18.7 

U 
U 

162,000 
U 

u 
u 
u 

42,300 

U 
u 

4,590 

U 
71,200 

U 
25.2 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 04/30/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-02 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targe t s 

Station ID: SMC-01 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
3.3 

U 
6.3 

U 
36.7 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-02 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-01 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-02 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

Targets 

04/15/09 04/16/09 

Station ID: SMC-01 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.3 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281)983-2248 

Lab ID: 0904002-03 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-03 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryhium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-03 
Batch: B9D0303 
SampleType: Liquid 

U 
37.5 

U 
U 

169,000 
U 

u 
u 

33.1 
43,900 

U 

u 
4,830 

U 
68,600 

U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-03 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
lig/1 

U 
2.7 
U 

22.4 
U 

11.4 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
UnanJMn (7j4g-61-l) 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-03 
Batch: B9D1706 
Sample Type: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-03 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Litnit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
L a b I D : 0904002-03 Station ID: SMC-03 
Batch: B9D0302 Date Collected: 03/31/09 
Sample Type: Liquid Sample Volimie: 50ml Sample Quahfiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 

39.4 

U 

U 

172,000 

U 

u 
u 
u 

40,100 

u 
u 

4,100 

u 
54,300 

U 

28.9 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
11 

tl 

It 

It 

II 

It 

II 

It 

It 

It 

II 

II 

It 

II 

tl 

tl 

04/07/09 04/30/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-03 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-03 

Sample Quahfiers: 

Analyte (CAS Number) 
Result 
lig/1 

U 
2.9 
U 

22.1 
U 

11.0 

-Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thalhum (7440-28-0) 
Uranium (7440-61-1) 

04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 

Lab ID: 0904002-03 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-03 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-03 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-03 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.4 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281)983-2248 

Lab ID: 0904002-04 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-04 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-04 
Batch: B9D0303 
Sample Type: Liquid 

U 
U 
U 

u 
10,400 

u 
u 
u 

40.0 
3,440 

U 

u 
3,340 

U 
239,000 

U 
20.3 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
t t 

t t 

I I 

I I 

" 
I I 

t l 

I I 

I I 

11 

t l 

I t 

t l 

I I 

11 

t t 

04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-04 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
l̂ g/l 

U 
4.3 
U 
5.3 
U 

21.2 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-04 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-04 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-04 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-04 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
U 
U 

u 
11,200 

u 
u 
u 
u 

3,240 
U 
u 

2,420 

U 
208,000 

u 
u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 04/30/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fahstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-04 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Stat ion I D : SMC-04 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
ThalUum (7440-28-0) 
Uranium (7440-61-1) 

Result Analyte 
pg/l Qualifiers 

U 
5.1 
U 

5.8 
U 

20.6 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Metals (Dissolved) by CLP ILM05.3 -
L a b I D : 0904002-04 
Batch: B9D1701 
SampleType: Liquid 

Analyte (CAS Number) 

Date Collected: 03/31/09 
Sample Volume: 

Targets 

Result Analyte 
pg/l Qualifiers 

25ml 

Reporting 
Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 
II t t II 

II II II 

11 I I I t 

II II II 

II II t t 

CVAAS 
Station ID: SMC-04 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-04 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Sta t ion I D : SMC-04 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Quahfiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 8.4 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-05 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-05 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobah (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-05 
Batch: B9D0303 
Sample Type: Liquid 

U 
29.1 

U 
U 

2,610 

U 
u 
u 
u 

614 

U 
u 

1,640 

U 
228,000 

22.9 

U 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-05 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
^g/1 

U 
2.6 
U 

4.1 
U 

27.1 

Analyte 
Qualifiers 

Reporting 
Lirnit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fahstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-05 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-05 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 

Lab ID: 0904002-05 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-05 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryhium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobah (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
31.9 

U 
U 

2,830 

U 
u 
u 
u 

580 

u 
u 
u 
u 

199,000 

•22.3 

U 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/0 

11 ^ 1 

7/09 04/30/0 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-05 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-05 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thalhum (7440-28-0) 
Uranium (7440-61-1) 

U 
3.2 

U 
4.6 

U 
26.2 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 

Lab ID: 0904002-05 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volvmie: 25ml 

Station ID: SMC-05 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-05 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-05 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared -Analyzed 

pH (C-006) 8.6 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-06 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-11 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2). 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-06 
Batch: B9D0303 
Sample Type: Liquid 

U 
10.6 

U 

u 
447,000 

U 
u 
u 
u 

84,500 

U 

u 
10,300 

u 
274,000 

U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I t 

I t 

I t 

I t 

I t 

I I 

11 

I t 

I t 

I t 

" 
I t 

I t 

I t 

I I 

11 

04/06/09 
t t 

11 

I I 

t l 

11 

I I 

t t 

" 
t l 

t l 

I I 

I I 

t l 

I I 

I I 

" 

04/28/09 
I I 

11 

11 

I I 

I I 

t l 

I I 

11 

I I 

t l 

t l 

, II 

I I 

I t 

I t 

I t 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-11 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/l 

U 
21.2 
U 

352 
U 

231 

Analyte 
Quahfiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-3_8:J) 
Lead (7439-92-1) 
Selenium (7782-49-2) 

"Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

PhoDe:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-06 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-11 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-06 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targe ts 

04/15/09 04/16/09 

Station ID: SMC-11 

• Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
11.9 
U 
u 

479,000 

U 

u 
u 
u 

88,500 

u 
u 

10,100 

u 
269,000 

u 
u 

IOO 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20-0 
20.0 

1 04/07/09 04/30/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-06 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-11 

Sample Quahfiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
21.5 

U 
367 

U 
228 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-06 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-11 

Sample Quahfiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-06 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-11 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.5 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-07 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-12 

Sample Qualifiers; 

Targets 

Analyte (CAS Number) 
Result Analyte 

Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
B^ l l i um (7440^-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-07 

u 
\l 
u 
u 

56,100 

u 
u 
u 
909 

9,690 

U 

u 
2,380 

U 

586,000 

58.4 

2,520 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 
Station ID: SMC-12 

Batch: B9D0303 
SampleType: Liquid 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic(7440:38;^ 
Lead (7439-11^1) 
Selenium (7782-49-2) 

Thallium (7440-28-0) 
Uranium (7440-61-1) 

Date CoUected: 03/31/09 
Sample Volume: 50ml 

Targets 

Result 
lig/1 

U 
24.3 
32.9 
363 

U 
184 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution 

4 

Sample Qualifiers: 

Prepared Analyzed 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-07 
Batch: B9D1706 
Sample Type: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-12 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-07 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-12 

Sample Qualifiers: 

# ^ 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

luminum (7429-90-5) 
Barium (7440-39-3) 

-Beryllium (7440-41^7) • 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) , 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 

u 
u 

59,000 

u 
u 
u 
u 

10,300 

u 
u 
u 
u 

628,000 

38.3 

481 

K 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 ' 
1,000 -
10.0 
500 
20.0 
20.0 

1 
II 

II 

tl 

II 

II 

II 

II 

II 

tl 

It 

It 

tl 

II 

tl 

tl 

II 

04/07/09 04/30/09 
1 II 

1 tl 

I tt 

I II 

I II 

I II . 

1 II 

1 II 

1 II 

1 II 

1 II 

1 II 

1 II 

1 II 

1 II 

1 II 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-07 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-12 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

Qualifiers 
Reporting 

Limit Dilution Prepared -Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (77_82-49-2y 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
22.8 

U 
382 

U 
163 

2.0 
2.0 
2.0 
2.0 
2-0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-07 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-12 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-07 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-12 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 8.0 04/20/09 04/20/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
Page 40 of 166 



Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(2^1)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-08 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-20 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
^g/1 

U 
66.3 

- U 
U 

91,100 

u 
u 
u 
u 

15,000 
53.6 
U . 

5,780 
U 

64,100 
U 

24.8 

-Analyte 
Qualifiers 

B 

» 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared -Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
fron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
"Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-08 
Batch: B9D0303 
Sample Type: Liquid 

04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-20 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/l 

U 
5.1 
U 

74.1 
U 

66.6 

-Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-6MJ 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax :(281 )983-2248 

Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-08 
Batch: B9D1706 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volxmie: 25ml 

Station ID: SMC-20 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-08 Station ID: SMC-20 
Batch: B9D0302 Date Collected: 03/31/09 
Sample Type: Liquid Sample Volume: 50ml Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
. pg/l Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
67.0 

U 
u 

92,300 
U 
u 
u 
u 

15,800 
56.8 

U 
5,900 

U 
67,900 

U 
54.8 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 04/30/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 

Lab ID: 0904002-08 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-20 

Sample Qualifiers: 

Result Analyte 
Analyte (CAS Number) pg/l Qualifiers 

Antimony (7440-36-0) U 
Arsenic (7440-38-2) 4.7 
Lead (7439-92-1) U 
Selenium (7782-49-21 73.6 
Thallium (7440-28-0) LT" 
Uranium (7440-61-1) 63.9 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Metals (Dissolved) by CLP ILM05.3 -

Lab ID: 0904002-08 
Batch: B9D1701 Date Collected: 03/31/09 
Sample Type: Liquid Sample Volume: 25ml 

Targets 

Result Analyte 
Analyte (CAS Number) pg/l Qualifiers 

Reporting 
Limit 

Dilution Prepared .Analyzed 

4 04/07/09 04/27/09 
t l n '1 

t l II II 

II M II 

11 11 II 

II It t l 

CVAAS 
Station ID: SMC-20 

Sample Qualifiers: 

DUution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-08 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-20 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pH Units Qualifiers 

Reportmg 
Limit 

\ 

Dilution Prepared Analyzed 

pH (C-006) 7.6 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-09 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-21 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-09 
Batch: B9D0303 
SampleType: Liquid 

U 
13.1 

U 
U 

524,000 
U 
u 
u . 
u 

179,000 
130^ 

5,450 
U 

256,000 
U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
" 
I I 

I t 

I t 

t l 

I f 

I t 

I t 

I I 

I I 

I t 

I I 

I I 

I t 

t l 

11 

04/06/09 
I t 

I t 

t l 

I I 

" 
n 

t l 

11 

n 

" 
t l 

I I 

I I 

t l 

I t 

I t 

04/28/09 
I t 

I I 

I t 

I t 

I I 

1! 

I t 

I t 

I I 

I I 

I I 

11 

I I 

I t 

I I 

t l 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-21 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
l^g/l 

U 

u 
u 

7.6 
U 

11.9 

Analyte 
Qualifiers 

Reportinj 
Lunit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Lab ID: 0904002-09 
Batch: B9D1706 
Sample Type: Liquid 

Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-21 

Sample Qualifiers: 

Analyte (CAS Number) 
Result -Analyte Reporting 
pg/l Quahfiers Lhnit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-09 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

S t a t i on I D : S M C - 2 1 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
L-on (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
12.5 
U 
U 

536,000 
U 
u 
u 
u 

183,000 
128 
U 

4,760 
U 

257,000 
U 
u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

" 
II 

11 

II 

t l 

It 

t l 

t l 

• I I 

t l 

II 

tl 

II 

II 

II 

04/07/09 
II 

II 

" 
II 

II 

t l 

II 

It 

t l 

II 

11 

t l 

M 

tt 

II 

It 

04/30/09 
It 

" 
" 
II 

II 

II 

II 

t l 

II 

It 

}} 

II 

" 
t l 

II 

II 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 

Lab ID: 0904002-09 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-21 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
^g/1 

U 

u 
u 
8.0 

u 
11.9 

Analyte 
Quahfiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-09 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Station ID: SMC-21 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-09 
Batch: B9D2109 
Sample Type: Liquid ' 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-21 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.4 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone.(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-10 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-22 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-10 

u 
u 
u 
u 

1,300 
u 
u 
u 
u 

160 
u 
u 
u 
u 

212,000 
152 
U 

K 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 
Station ID: SMC-22 

Batch: B9D0303 
SampleType: Liquid 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
H a d (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Date CoHected: 03/31/09 
Sample Volume: 50ml 

Targets 

Result 
^g/1 

U 
21.7 

U 
29.9 

U 
48.2 

— 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0. 
2.0 
2.0 
2.0 
2.0 

Dilution 

4 

Sample Qualifiers: 

Prepared Analyzed 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-10 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date CoUected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-22 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-10 
Batch: B9D0302 
SampleType: Liquid 

Date Cohected: 03/31/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-22 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
L-on (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
U 
U 
U 

1,090 
U 
u 
u 
u 
u 
u 
u 
u 
u 

191,000 
135 

u 

K 

K 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
t l 

t l 

I I 

t l 

I I 

11 

I I 

I I 

I t 

t t 

t l 

t l 

I I 

M 

It 

ff 

04/07/09 C )4/30/0< 
t t 

I I 

I I 

I I 

t l 

t l 

t l 

I t 

I t 

I t 

I t 

" 
I I 

I t 

I t 

I t 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-10 
Batch: B9D03 01 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-22 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Metals 
L a b I D : 0904002-10 
Batch: B9D1701 
SampleType: Liquid 

Analyte (CAS Number) 

Result Analyte 
pg/l Qualifiers 

U 
21.5 
U 

26.3 
U 

42.9 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

(Dissolved) by CLP ILM05.3 -

Date Cohected: 03/31/09 
Sample Volume: 25ml 

T a r g e t s 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 
II M II 

CVAAS 
Station ID: SMC-22 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-10 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-22 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte Reporting 

pH Units Qualifiers Limit Dilution Prepared Analyzed 

pH (C-006) 9.2 04/20/09 04/20/09 
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Envi ronmenta l Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Lab ID: 0904002-11 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

S t a t i o n I D : S M C - 2 6 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh 
lig/1 

Analyte 
Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-11 
Batch: B9D0303 
SampleType: Liquid 

B 

U 
28.9 

U 
U 

49,900 
U 
u 
u 

64.5 
8,430 

U 

u 
2,820 

U 
157,000 

U 
29.5 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volimie: 50ml 

Targets 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 04/28/09 
1 " 

1 It 

1 II 

1 II 

I II 

t t l 

I t l 

t " 

t II 

t ' II 

t It 

1 1* 

1 It 

1 II 

1 t l 

1 II 

S t a t i o n I D : S M C - 2 6 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
hg/1 

U 
U 

u 
23.9 

U 
188 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Lab ID: 0904002-11 
Batch: B9D1706 
Sample Type: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09-
Sample Volume: 25ml 

Targets 

Station ID: SMC-26 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

U 0.200 1 04/15/09 04/16/09 Mercury (7439-97-6) 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-11 Station ID: SMC-26 
Batch: B9D03 02 Date Collected: 03/31/09 
SampleType:. Liquid Sample Volume: 50ml Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2). 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
29.2 

U 
U 

48,700 
U 
u 
u 
u 

8,350 
U 
u 

2,250 
U 

156,000 
U 

20.8 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

II 

11 

II 

t l 

II 

It 

II 

t l 

II 

II 

t l 

It 

II 

" 
t l 

04/07/09 
. II 

" 
11 

11 

11 

tt 

t l 

II 

11 

It 

II 

II 

It 

t l 

M 

It 

04/30/09 
t l 

II 

II 

11 

" , 
II 

M 

11 

t l 

11 

II 

II 

tt 

t l 

It 

II 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-11 
Batch: B9D0301 
SampleType: Liquid 

Date Cohected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-26 

Sample-Qualifiers:-

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
2.5 
U 

26.2 
U 

188 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-11 
Batch: B9D1701 
SampleType: Liquid 

Date Cohected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-26 

Sample Quahfiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-11 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 03/31/09 

04/15/09 04/16/09 

Station ID: SMC-26 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared -Analyzed 
pH (C-006) 7.9 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904002-12 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-35 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh 
lig/l 

U 

u 
u 
u 

449,000 

u 
u 
u 
u 

85,300 

u 
u 

10,300 

u 
273,000 

U 

u 

Analyte 
Qualifiers 

B 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 
Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-12 
Batch: B9D0303 
SampleType: Liquid 

04/06/09 04/28/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-35 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92^ 
Selenium (7782-49-2) 

U 
23.6 

U 
350 

Thalhum (7440-28-0) 
Uranium (7440-61-1) 

U 
224 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone.(281 )983-2100 Fax:(281)983-2248 

Lab ID: 0904002-12 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-35 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-12 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-35 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
U 
U 
U 

432,000 
U 
u 
u 
u 

84,100 

u 
u 

9,260 

U 
269,000 

U 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

It 

II 

II 

II 

II 

II 

11 

II 

It 

t l 

II 

It 

If 

II 

It 

04/07/09 04/30/09 
1 It 

I t l 

1 11 

t II 

It 

1 II 

1 11 

1 It 

1 II 

I II 

t 11 

It 

t l 

f " 

It 

t l 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-12 
Batch: B9D03 01 
SampleType: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

S t a t i o n I D : S M C - 3 5 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
Itg/1 

Analyte 
Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Tliallium (7440-28-0) 
Uranium (7440-61-1) 

U 
23.7 

U 
375 
U 

231 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 C 4/27/ 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904002-12 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Sta t i on ED: S M C - 3 5 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904002-12 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Cohected: 03/31/09 

04/15/09 04/16/09 

S t a t i on I D : S M C - 3 5 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.5 04/20/09 04/20/09 
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Lab ID: 0904002-13 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Cohected: 03/31/09 
Sample Volume: 50ml 

Station ID: SMC-36 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
^g/1 

Analyte Reporting 
Qualifiers Lknit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904002-13 
Batch: B9D0303 
SampleType: Liquid 

U 
30.5 

U 
u 

52,600 
U 
u 
u 

65.0 
9,030 

U 

u 
2,990 

U 
164,000 

U 
29.8 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
11 

I I 

I I 

t l 

t l 

I t 

I t 

I t 

I t 

11 

" 
I I 

I I 

I I 

" 
I I 

04/06/09 
I I 

I I 

I t 

I t 

I t 

I t 

I I 

11 

I I 

ff 

I I 

I t 

I t 

I I 

t l 

11 

04/28/09 
I I 

I t 

I t 

I t 

I I 

t l 

11 

11 

I I 

ff 

t t 

I t 

" 
11 

11 

I I 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-36 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/1 

U 
U 

u 
25.1 
U 

190 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 
Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Lab ID: 0904002-13 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-36 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Lhnit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904002-13 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 03/31/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-36 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
p.g/1 Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
27.5 

U 
U 

46,700 
U 
u 
u 
u 

8,050 
u 
u 

2,120 
U 

148,000 
U 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

II 

II 

11 

II 

II 

t l 

II 

tl 

II 

11 

tl 

tt 

II 

II 

II 

04/07/09 04/30/09 
tt 

11 

II 

1 II 

I II 

I 11 

t It 

, 
1 11 

1 11 

t II 

1 11 

I tl 

1 11 

t 

1 II 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904002-13 
Batch: B9D0301 
Sample Type: Liquid 

Date Cohected: 03/31/09 
Sample Volume: 50ml 

Targets 

Station ID: SMe-36 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Metals (1 
Lab ID: 0904002-13 
Batch: B9D1701 
Sample T5^e: Liquid 

Analyte (CAS Number) 

Resuh Analyte 
pg/l Quahfiers 

Reporting 
Limit 

U 2.0 
2.3 2.0 
U 2.0 

26.1 2.0 
U 2.0 

187 2.0 

dissolved) by CLP ILM05.3 -

Date Collected: 03/31/09 
Sample Volume: 25ml 

Targets 

Resuh Analyte 
pg/l Quahfiers 

Reporting 
Limit 

DUution Prepared Analyzed 

4 04/07/09 04/27/09 
II II It 

It It It 

It 1, t l 

II It 11 

II II It 

CVAAS 
Station ID: SMC-36 

Sample Qualifiers: 

Dilution Prepared .Analyzed | 

Mercury (7439-97-6) U 0.200 

pH by EPA Method 150.1 

04/15/09 04/16/09 

Lab ID: 0904002-13 
Batch: B9D2109 
SampleType: Liquid 

Analyte (CAS Number) 

pH (C-006) 

Date Cohected: 03/31/09 

Targets 

Result Analyte 
pH Units Quahfiers 

7.9 

Reporting 
Limit 

Station ID: SMC-3e 

Sample Qualifiers: 

Dilution Prepared Analyzed 

1 04/20/09 04/20/09 
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Lab ID: 0904006-01 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-06 

Sample Quahfiers: 

Analyte (CAS Number) 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium(7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Resuh 
l̂ g/l 

U 

u 
u 
u 
u 
u 
u 

22.5 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Analyte 
Qualifiers 

B 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution 

1 

Prepared .Analyzed 

04/06/09 04/23/09 

Lab ID: 0904006-01 
Batch: B9D0303 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-06 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l̂ g/l 

U 
U 

u 
u 
u 
u 

Analyte 
Qualifiers 

Reportinj 
Limit 

2-0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Lab ID: 0904006-01 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-06 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904006-01 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-06 

Sample Qualifiers: 

Analyte (CAS Number) 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Result 
lig/1 

U 
U 

u 
u 
,u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u-
u 

-Analyte 
Qualifiers 

Reportini 
Limit 

IOO 
10-0 

• 5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

1 04/07/09 05/04/09 
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# 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904006-01 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-06 

Sample Qualifiers: 

Targets 

i 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Metals 
Lab ID: 0904006-01 
Batch: B9D1701 
SampleType: Liquid 

Analyte (CAS Number) 

Result Analyte 
pg/l Qualifiers 

U 
U 
U 
U 
U 
U 

Reportmg 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

(Dissolved) by CLP ILM05.3 -

Date Collected: 04/01/09 
Sample Volume: 25ml 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Lhnit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 

CVAAS 
Station ID: SMC-06 

Sample Qualifiers: 

Dilution Prepared Analyzed 

Mercury (7439-97-6) 

L a b ID: 0904006-01 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-06 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 8.0 1 04/20/09 04/20/09 
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Lab ID: 0904006-02 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Cohected: 04/01/09 
Sample Volume: 50mJ 

Station ID: SMC-07 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-S) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904006-02 
Batch: B9D0303 
Sample Type: Liquid 

U 
20.5 

U 
u 

21,100 
u 
u 
u 

124 
7,710 

U 
U 

5,430 
U 

163,000 
U 

94.3 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25-0 
150 
5-0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
tt 

• 1 1 

" 
" 
" 
" 
" 
" 
" 
II 

" 
" 
" 
tt 

II 

II 

04/06/09 
tt 

t l 

04/23/09 
II 

II 

It 

It 

II 

" 
II 

II 

t l 

t l 

II 

It 

tt 

II 

II 

II 

# 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ED: SMC-07 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
^ig/l 

U 
3.6 
U 
U 

u 
2.5 

Analyte 
Qualifiers 

Reportmg 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 

# 
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Lab ID: 0904006-02 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-07 

Saniple Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904006-02 Station ID: SMC-07 
Batch: B9D03 02 Date Collected: 04/01/09 
Sample Type: Liquid Sample Volume: 50ml Sample Quahfiers: 

Analyte (CAS Number) 

T a r g e t s 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
21.3 

U 
U 

21,700 
U 
u 
u 
u 

7,940 
U 
u 

5,280 
U 

168,000 
U 

70.9 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

II 

It 

tt 

t l 

I I •" 

II 

II 

11 

II 

II 

II 

tt 

tt 

II 

II 

04/07/09 C 
It 

t l 

11 

II 

II 

It 

II 

tt. 

t l 

II 

11 

It 

II 

tl 

II 

It 

5/04/0 
II 

tt 

tl 

II 

II 

11 

11 

" 
II 

II 

II 

II 

II 

tt 

11 

II 
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Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 

Lab ID: 0904006-02 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-07 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Resuh 
^g/1 

U 
4.0 
U 
u 
u 

2.5 

Analyte 
Qualifiers 

Reportmg 
Lhnit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Metals (Dissolved) by CLP ILM05.3 -
Lab ID: 0904006-02 
Batch: B9D1701 
Sample Type: Liquid 

Analyte (CAS Number) 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Resuh 
l^g/l 

T a r g e t s 

Analj^e 
Qualifiers 

Reporting 
Limit 

Dilution Prepared .Analyzed 

4 04/07/09 04/27/09 
tt II t l 

II II " 

II I ' " 

fl " " 

t l II It 

CVAAS 
Station ID: SMC-07 

Sample Qualifiers: 

Dilution Prepared .Analyzed 

Mercury (7439-97-6) U 0.200 

pH by EPA Method 150.1 

04/15/09 04/16/09 

Lab ID: 0904006-02 
Batch: B9D2109 
SampleType: Liquid 

Analyte (CAS Number) 

pH (C-006) 

Date Collected: 04/01/09 

Targets 

Resuh Analyte 
pH Units Qualifiers 

8.2 

Reporting 
Limit 

Station ID: SMC-07 

Sample Qualifiers: 

Dilution Prepared Analyzed 

1 04/20/09 04/20/09 
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Lab ID: 0904006-03 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-16 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904006-03 
Batch: B9D0303 
Sample Type: Liquid 

U 
33.7 

U 
U 

46,500 
U 
u 
u 

173 
17,100 
56.7 

U 
2,970 

U 
266,000 
. U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 
II 

II 

II 

11 

It 

tt 

t l 

t l 

II 

II 

II 

M 

II 

II 

II 

It 

04/23/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Cohected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-16 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l^g/l 

U 
U 

u 
u 
u 

2.6 

Analj^e 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsemc (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904006-03 
Batch: B9D1706 
Sample Type: Liquid 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Station ID: SMC-16 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
^g/1 

Targets 

Analj^e 
Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904006-03 
Batch: B9D03 02 Date Collected: 04/01/09 
Sample Type: Liquid Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-16 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3)' 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
36.0 

U 
U 

47,000 
U 
u 
u 

168 
17,200 

57.0 
U 

2,700 
U 

266,000 
U 
u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 05/04/09 
" 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904006-03 

Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-16 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reportmg 
Limit Dilution Prepared .Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
U 
u 
u 
u 

2.5 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904006-03 

Batch: B9D1701 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Station ID: SMC-16 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904006-03 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-16 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Quahfiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 8.1 04/20/09 04/20/09 
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Lab ID: 0904006-04 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-17 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Resuh Analyte 
pg/l Quahfiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904006-04 

u 
10.8 
U 
u 

80,000 
u 
u 

23.9 
521 

1^050 
46.6 

U 
3,840 

U 
277,000 

U 
1,110 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
t l 

t l 

t t 

I t 

t l 

I I 

I t 

I I 

11 

I I 

ff 

I t 

I t 

t l 

I t 

11 

04/06/09 04/23/09 
I I 

t l 

I I 

I t 

t t 

I I 

I I 

I t 

I I 

I I 

I I 

I I 

I t 

t l 

I I 

I t 

Metals by CLP ILM05.3 - ICP/MS 
Station ID: SMC-17 

Batch: B9D0303 
Sample Type: Liquid 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
"C^d (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Date Collected: 04/01/09 
Sample Volume: 

Result 
l̂ g/l 

U 
12.3 
6.9 
45.6 
U 

98.4 

Targets 

Analyte 
Qualifiers 

50ml 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution 

4 
tl 

, It 

II 

II 

11 

Sample Qualifiers: 

Prepared Analyzed 

04/06/09 04/29/09 
fl II 

II II 

II II 

t l II 

11 It 
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Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904006-04 
Batch: B9D1706 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 25m] 

Station ID: SMC-17 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers. 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904006-04 
Batch: B9D0302 
SampleType: Liquid 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Date Collected: 04/01/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-17 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

u 
11.1 
u 
u 

87,700 
U 
u 
u 

112 
5,530 
53.6 

U 
3,830 

U 
301,000 

u 
959 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
" 
" 
" 
" 
" • 

" 
II 

" 
tt 

• I I 

11 

" 
" 
" 
II 

" 

04/07/09 05/04/09 
II 

II 

" 
11 

" 
tt 

It 

" 
t II 

II 

II 

I t l 

1 II 

I It , 

1 II 

I 11 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 

Lab ID: 0904006-04 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-17 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Result 
lig/1 

U 
10.0 

u 
49.0 

u 
99.5 

Analyte 
Quahfiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Metals (Dissolved) by CLP ILM05.3 -
Lab ID: 0904006-04 
Batch: B9D1701 
SampleType: Liquid 

Analyte (CAS Number) 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Resuh 
^g/1 

Targets 

Analyte 
Qualifiers 

Reporting 
Limit 

Dilution Prepared Analyzed 

4 04/07/09 04/27/09 
n t l It 

It II It 

It II It 

II II II 

II II It 

CVAAS 
Station ID: SMC-17 

Sample Qualifiers: 

Dilution Prepared .Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904006-04 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-17 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.8 04/20/09 04/20/09 
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Lab ID: 0904006-05 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-18 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
lig/1 

U 
10.9 
U 

u 
89,600 

U 

u 
u 

89.1 
15,200 

u 
8,490 

U 
136,000 

U 

u 

Analyte 
Qualifiers 

B 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904006-05 
Batch: B9D0303 
Sample Type: Liquid 

04/06/09 04/23/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-18 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
Hg/1 

U 

u 
u 
3.6 
U 
2.0 

Analyte 
Quahfiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Lab ID: 0904006-05 
Batch: B9D1706 
Sample Type: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-18 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904006-05 Station ID: SMC-18 
Batch: B9D03 02 Date Collected: 04/01/09 
Sample Type: Liquid Sample Volume: 50ml Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BeryUium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
13.2 

U 
U 

89,900 
U 
u 
u 

86.9 
14,800 
75.7 

U 
8,120 

U 
136,000 

U 
u 

K 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 05/04/09 
1 It 

1 It 

1 II 

t tl 

I tl 

1 II 

t tl 

t II 

1 It 

1 II 

1 

II 

t II 

I It 

1 It 

It 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904006-05 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-18 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared -Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
U 
U 

3.6 
U 
U 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904006-05 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volimie: 25ml 

Targets 

Station ID: SMC-18 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904006-05 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-18 

Sample Quahfiers: 

Targets 

Analyte (CAS Number) 
Resuh Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.7 04/20/09 04/20/09 
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Lab ID: 0904006-06 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-33 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904006-06 
Batch: B9D0303 
SampleType: Liquid 

U 
12.1 
U 
U 

226,000 
U 
u 
u 

27.4 
25,300 

7.4 
U 

4,020 
U 

267,000 
U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
t l 

I I 

I t 

I t 

I t 

I t 

I t 

" 
11 

It 

I t 

" 
" 
t l 

t l 

11 

04/06/09 
I I 

I I 

I t 

t t 

I t 

11 

t t 

11 

I I 

I t 

t l 

I I 

I t 

I t 

I t 

" 

04/23/09 
t l 

I t 

I t 

I t 

I t 

I t 

I I 

t l 

11 

It 

I I 

I I 

t l 

I I 

I t 

I t 

Metals by CLP ILM05.3 - ICP/MS 

Date Cohected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-33 

Sample Qualifiers: 

Analyte (CAS Number) 

Antimony (7440-36-0) 
Arsenic (7^0=38:2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

Resuh 
pg/l 

U 
21.0 
U 

257 
U 

164 

-Analyte 
Qualifiers 

Reporting 
Lhnit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

04/06/09 04/29/09 
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Metals by CLP ILM05.3 - CVAAS 

Lab ID: 0904006-06 
Batch: B9D1706 
SampleType: Liquid 

Date Cohected: 04/01/09 
Sample Volume: 25ml 

Station ID: SMC-33 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 

Lab ID: 0904006-06 
Batch: B9D0302 
SampleType: Liquid 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
ton (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickd (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Date Cohected: 04/01/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-33 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

u 
13.6 
U 
u 

225,000 
U 
u 
u 
u 

24,800 
6.8 
U 

3,550 
U 

262,000 
U 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 '̂  
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
It 

11 

II 

It 

11 

II 

II 

11 

II 

II 

II 

tt 

11 

II 

II 

II 

04/07/09 
II 

11 

t l 

II 

It 

t l 

II 

It 

t l 

II 

tl 

II 

". 
II 

II 

t l 

05/04/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
Page 75 of 166 



Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax :(281 )983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904006-06 
Batch: B9D03 01 
Sample Type: Liquid 

Date Collected: 04/01/09 
, Sample Volume: 50ml 

Targets 

Station ID: SMC-33 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-4J:J^ 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
21.0 

U 
268 
U 

166 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 
tl 

II 

II 

If 

It 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904006-06 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Station ID: SMC-33 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904006-06 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Cohected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-33 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Quahfiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.5 04/20/09 04/20/09 
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Phone:(281 )983-2100 Fax:(281 )983-2248 

L a b ID: 0904006-07 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Cohected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-34 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904006-07 
Batch: B9D0303 
Sample Type: Liquid 

U 
U 
U 
U 

249,000 
U 
u 
u 

201 
40,600 

u 
u 

8,630 
U 

325,000 
U 
u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

II 

II 

It 

II 

II 

II 

II 

II 

" 
II 

It 

tt 

II 

II 

It 

04/06/09 04/23/09 

It 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-34 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
hg/1 

U 
29.3 
U 

427 
U 

119 

Analyte 
Qualifiers 

Reportin 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440,-38-2) 

04/06/09 04/29/09 

Lead (7439-92-1) 
Sdenium (7782j42::2). 
Thallium (7440-28-0) 
Uranium (7440-61-1) 
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10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Lab ID: 0904006-07 
Batch: B9D1706 
Sample Type: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-34 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporthig 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904006-07 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-34 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Berylhum (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
U 
U 
U 

247,000 
U 
u 
u 
u 

39,200 
u 
u 

7,830 
U 

317,000 
U 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
11 

It 

I t 

I t 

t t 

11 

t l 

I I 

I I 

I I 

I t 

I I 

t l 

I I 

I I 

'• 

04/07/09 05/04/09 
I t 

I I 

1 It 

t It 

1 It 

1 tl 

I II 

1 It 

1 II 

1 It 

I t 

t II 

I II 

1 11 

I t 

1 It 
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Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904006-07 

Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-34 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit DUution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 

•Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
29.0 

U 
434 
U 

117 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/0 7/09 04/27/ 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904006-07 

Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 04/01/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-34 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904006-07 

Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Cohected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-34 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.5 04/20/09 04/20/09 
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Lab ID: 0904011-01 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-13 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
CobaU (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904011-01 
Batch: B9D0303 
SampleType: Liquid 

U 
U 
U 
U 

372,000 
U 
u 
u 
u 

71,700 
10.5 

U 
8,770 

U 
340,000 

u 
u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
t l 

I I 

I t 

I t 

I t 

I t 

I I 

I I 

t l 

t t 

I t 

I t 

I t 

I t 

t t 

I I 

04/06/09 C )4/23/0 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-13 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
Itg/l 

U 
37.7 

U 
604 
U 

240 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-01 
Batch: B9D1706 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Station ID: SMC-13 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit DUution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904011-01 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volimie: 50ml 

04/15/09 04/16/09 

Station ID: SMC-13 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
U 
U 
U 

389,000 
U 
u 
u 
u 

73,700 
11.5 
U 

8,440 
U 

355,000 
U 
u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 , 
500 
20.0 
20.0 

1 
11 

II 

t l 

II 

11 

" 
t l 

II 

II 

11 

t l 

t l 

II 

11 

t l 

II 

04/07/09 05/06/09 
II 

It 

It 

II 

t l 

II 

" 
t t l 

t II 

1 II 

1 II 

1 It 

t t l 

1 II 

I It 

I ' It 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281)983-2248 

Metals (Dissolved) hy CLP ILM05.3 - ICP/MS 
Lab ID: 0904011-01 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Station ID: SMC-13 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Lhnit Dilution Prepared .Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
37.7 

U 
618 
U 

240 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 
I t 

I I 

t l 

I t 

t t 

04/07/09 04/27/09 
II »• 

II t l 

It " 

II It 

It " 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-01 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-13 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

• Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904011-01 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/02/09 

Targets 

04/15/09 04/16/09 

Station ID: SMC-13 

Sample Qualifiers; 

Analyte (CAS Number) 
Result Analyte Reporting 

pH Umts Qualifiers Lhnit Dilution Prepared -Analyzed 

pH (C-006) 7.4 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Lab ID: 0904011-02 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Station ID: SMC-14 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
l̂ g/l 

U 
14.2 
U 
U 

4,830 
U 

u 
u 

411 
849 
29.2 
U 

1,830 
U 

437,000 
U 

u 

Anal5^e 
Qualifiers 

B 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BerylUum (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904011-02 
Batch: B9D0303 
SampleType: Liquid 

04/06/09 04/23/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-14 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l^g/l 

U 
4.2 
U 

51.1 
U 

23.0 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2)_ 
Thallium (7440-28-0) 
Ura»iuCT(7^4fr:61-l) 

04/06/09 04/29/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-02 
Batch: B9D1706 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Station ID: SMC-14 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit DUution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904011-02 Station ID: SMC-14 
Batch: B9D0302 Date Collected: 04/02/09 
Sample Type: Liquid Sample Volume: 50ml Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Resuh Analyte 
pg/l Qualifiers 

Reporthig 
Limit DUution Prepared .Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
15.4 

U 
U 

4,940 
U 
u 
u 

28.4 
838 
23.8 

U 
1,140 

U 
434,000 

U 

u 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
It 

It 

t l 

t l 

II 

II 

II 

II 

t l 

t l 

It 

I I • 

II 

It 

II 

II 

04/07/09 05/06/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904011-02 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-14 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
Hg/l 

U 
4.7 
U 

52.9 
^ U 
23.2 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-j)̂  

TTSIImm (7440-28-0)^ 
Uranium (7440-61-1) 

04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-02 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25m] 

Targets 

Station ID: SMC-14 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904011-02 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/02/09 

1 04/15/09 04/16/09 

Station ID: SMC-14 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte Reporting 

pH Units Qualifiers Limit Dilution Prepared Analyzed 

pH (C-006) 8.7 1 04/20/09 04/20/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Lab ID: 0904011-03 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Station ID: SMC-15 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Quahfiers 

Reporting 
Limit DUution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
'Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 

"Manganese (743 9-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (744 
TSiadium (7440-62-2) 

Zinc (7440-66-6) 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
11 

It 

It ' 

" 
II 

II 

II 

" 
fl 

It 

It 

It 

II 

II 

It 

II 

04/06/09 C 
11 

II 

It 

II 

II 

It 

11 

II 

II 

It 

It 

11 

11 

II 

It 

It 

)4/23 
t l 

II 

It 

II 

II 

t l 

t l 

11 

ff 

t l 

t l 

II 

II 

It 

II 

t l 

Lab ID: 0904011-03 
Batch: B9D0303 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-15 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
hg/1 

U 
U 

u 
3.2 
U 

2.2 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2)_ 
Injamum (7440"-28-0)" 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 

Lab ID: 0904011-03 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume; 50ml 

S t a t i o n I D : S M C - 1 5 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
U 

u 
3.3 
U 

2.1 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 

Lab ID: 0904011-03 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Targets 

S t a t i o n I D : S M C - 1 5 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904011-03 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/02/09 

04/15/09 04/16/09 

S t a t i o n I D : S M C - 1 5 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte Reporting 

pH Units Quahfiers Limit Dilution Prepared Analyzed 

pH (C-006) 7.7 04/20/09 04/20/09 
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Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-03 
Batch: B9D1706 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Station ID: SMC-15 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904011-03 
Batch: B9D0302 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-15 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reportmg 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BeryUium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 

'TVfanganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) . 

-^anadiiI5r(7440-62-2) 
Zinc (7440-66-6) 

U 
U 
u 
u 

29,700 
U 
u 
u 
u 

9,140 
u 
u 
u 
u 

16,100 

u 
20.7 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
t t 

11 

I I 

I I 

" 
t l 

I I 

I t • 

t l 

t l 

I t 

t l 

tr 

I t 

11 

If 

04/07/09 05/06/09 
1 11 

I II 

1 It 

1 II 

t tl 

t It 

1 It 

I II 

1 It 

1 II 

t l 

t It 

I tl 

1 II 

1 

ff 
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Lab ID: 0904011-04 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-28 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BeryUium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) . 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
fron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904011-04 
Batch: B9D0303 
SampleType: Liquid 

U 
29.7 

U 
U 

55,600 
U 
u 
u 
u 

6,790 
U 
u 

3,650 
U 

74,300 
U 

554 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 
" 
" 
" 
." 
" 
11 

II 

" 
" 
" 
II 

" 
" 
" 
" 
II 

04/23/09 
It 

11 

II 

It 

t l 

II 

It 

" 
II 

It 

" 
II . 

II 

t l 

II 

" 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-28 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
^g/1 

U 
5.0 
U 

42.3 
U 

46.7 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 

Report Name: 0903074,0904002,0904006,0904011 FINAL 05 26 09 1355 
Page 89 of 166 



Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

Metals by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-04 
Batch: B9D1706 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Station ID: SMC-28 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 1 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904011-04 Station ID: SMC-28 
Batch: B9D03 02 Date Cohected: 04/02/09 
Sample Type: Liquid Sample Volume: 50ml Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
fron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
28.1 

U 
U 

52,400 
U 
u 
u 
u 

6,470 
U 
u 

3,260 
U 

70,100 

u 
527 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 
20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/07/09 C 15/06/C 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 

Lab ID: 0904011-04 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

S t a t i o n I D : S M C - 2 8 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

u 
5.0 

u 
42.6 

U 
46.4 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 
It 

If 

II 

It 

11 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 

Lab ID: 0904011-04 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Targets 

S t a t i o n I D : S M C - 2 8 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904011-04 
Batch: B9D2109 
SampleType: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/02/09 

Targets 

04/15/09 04/16/09 

S t a t i on I D : S M C - 2 8 

Sample Qualifiers: 

Analyte (CAS Number) 
Result -Analyte Reporting 

pH Units Quahfiers Lhnit Dilution Prepared Analyzed 

pH (C-006) 7.8 04/20/09 04/20/09 
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Lab ID: 0904011-05 
Batch: B9D0304 
Sample Type: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Station ID: SMC-30 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Resuh Analyte 
pg/I Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BCTynium(7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
fron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904011-05 
Batch: B9D0303 
Sample Type: Liquid 

U 

u 
u 

53,900 
U 
u 
u 
u 

7,530 
U 
U 

3,840 
U 

25,600 
U 

u 

B 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 04/06/09 04/23/09 
1 II 

1 tl 

t II 

I II 

1 It 

1 11 

1 II 

I II 

t II 

f n 

It 

ft 

II 

tl 

1 It 

t It 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-30 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
l^g/l 

U 
U 

u 
u 
u 

2.7 

-Analj^e 
Qualifiers 

Reportmg 
Limit 

2.0 
2.0 
2-0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Metals by CLP ILM05.3 - CVAAS 

Lab ID: 0904011-05 
Batch: B9D1706 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Station ID: SMC-30 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared .Analyzed 

Mercury (7439-97-6) U 0.200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
Lab ID: 0904011-05 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

04/15/09 04/16/09 

Station ID: SMC-30 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result 
l^g/l 

U 
288 
U 

u 
51,500 

U 
u 
u 
u 

7,260 
U 

u 
3,590 

U 
24,300 

U 

u 

-Analyte 
Qualifiers 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BeryUium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
fron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

04/07/09 05/06/09 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904011-05 
Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Station ID: SMC-30 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
ThaUium (7440-28-0) 
Uranium (7440-61-1) 

U 
U 
u 
u 
u 

2.7 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 
It 

tl 

11 

II 

tl 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-05 
Batch: B9D1701 
SampleType: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-30 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporthig 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904011-05 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/02/09 

Targets 

04/15/09 04/16/09 

Station ID: SMC-30 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared -Analyzed 

pH (C-006) 7.3 04/20/09 04/20/09 
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Lab ID: 0904011-06 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Station ID: SMC-31 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

U 
45.3 
U 
U 

35,500 
U 

u 
U B 

75.6 
7,620 
88.8 
U 

1,720 
U 

149,000 
U 

269 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

Lab ID: 0904011-06 
Batch: B9D0303 
SampleType: Liquid 

04/06/09 04/23/09 

Metals by CLP ILM05.3 - ICP/MS 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-31 

Sample Qualifiers: 

Analyte (CAS Number) 
Result 
ltg/1 

U 
U 

u 
u 
u 
u 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Lab ID: 0904011-06 
Batch: B9D1706 
SampleType: Liquid 

Metals by CLP ILM05.3 - CVAAS 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Targets 

Station ID: SMC-31 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyse 
pg/l Qualifiers 

Reporthig 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0-200 1 

Metals (Dissolved) by CLP ILM05.3 - ICP 
LabID: 0904011-06 
Batch: B9D0302 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

04/15/09 04/16/09 

Station ID: SMC-31 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
^g/1 

U 
46.6 

U 
U 

36,200 
U 

u 
u 

27.4 
7,820 
88.4 

U 
1,630 

U 
151,000 

u 
268 

Analj^e 
Qualifiers 

Reporting 
Limit 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 
Magnesium (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

04/07/09 05/06/09 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904011-06 
Batch: B9D0301 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 50ml 

Targets 

S t a t i o n I D : S M C - 3 1 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium'(7440-28-0) 
Uranium (7440-61-1) 

U 
U 
U 
U 
U 
U 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
Lab ID: 0904011-06 
Batch: B9D1701 
Sample Type: Liquid 

Date Collected: 04/02/09 
Sample Volume: 25ml 

Targets 

S t a t i o n I D : S M C - 3 1 

Sample Qualifiers: 

Analyte (CAS Number) 
Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) 

LabID: 0904011-06 
Batch: B9D2109 
Sample Type: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Collected: 04/02/09 

04/15/09 04/16/09 

S t a t i o n I D : S M C - 3 1 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte Reporting 

pH Units Qualifiers Limit Dilution Prepared Analyzed 

pH (C-006) 7.9 1 04/20/09 04/20/09 
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Lab ID: 0904011-07 
Batch: B9D0304 
SampleType: Liquid 

Metals by CLP ILM05.3 - ICP 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID; SMC-32 

Sample Qualifiers: 

Analyte (CAS Number) 

T a r g e t s 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
Beryllium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron/7439-89-6I 
Magnesium (7439-95-4) 
Manganese (7439-96-51 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

LabID: 0904011-07 
Batch: B9D0303 
SampleType: Liquid 

U 
21.1 

U 
U 

299,000 
U 
u 
u 

1,690 
68,900 
1,100 

U 
7,410 

U 
111,000 

u 
u 

B 
K 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
I t 

t l 

I I 

I I 

H 

tt 

I t 

t l 

I t 

n 

" 
t t 

I I 

I I 

I I 

I t 

04/06/09 
t l 

I I 

I I 

I t 

If 

t t 

11 

I I 

I I 

I t 

t l 

I I 

I I 

I I 

I t 

" 

04/23/09 
I t 

I t 

11 

I I 

M 

I I 

t t 

t l 

I t 

I I 

t t 

t l 

t l 

I I 

I I 

t t 

Metals by CLP ILM05.3 - ICP/MS 

Date Cohected: 04/01/09 
Sample Volume: 50ml 

Targets 

Station ID: SMC-32 

Sample Qualifiers: 

Analyte (CAS Number) 
Resuh 
lig/1 

U 
3.4 
U 
U 

u 
113 

Analyte 
Qualifiers 

Reporting 
Limit 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Dilution Prepared Analyzed 
Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

04/06/09 04/29/09 
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Metals by CLP ILM05.3 - CVAAS 

Lab ID: 0904011-07 
Batch: B9D1706 
Sample Type: Liquid 

Date Cohected: 04/01/09 
Sample Volume: 25ml 

Station ID: SMC-32 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Resuh Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Mercury (7439-97-6) U 0.200 04/15/09 04/16/09 

Metals (Dissolved) by CLP ILM05.3 - ICP 
L a b I D : 0904011-07 Station ID: SMC-32 
Batch: B9D03 02 Date Collected: 04/01/09 
Sample Type: Liquid Sample Volume: 50ml Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Quahfiers 

Reporting 
Limit Dilution Prepared Analyzed 

Aluminum (7429-90-5) 
Barium (7440-39-3) 
BeryUium (7440-41-7) 
Cadmium (7440-43-9) 
Calcium (7440-70-2) 
Chromium (7440-47-3) 
Cobalt (7440-48-4) 
Copper (7440-50-8) 
Iron (7439-89-6) 

Magnesmm (7439-95-4) 
Manganese (7439-96-5) 
Nickel (7440-02-2) 
Potassium (7440-09-7) 
Silver (7440-22-4) 
Sodium (7440-23-5) 
Vanadium (7440-62-2) 
Zinc (7440-66-6) 

U 
22.9 

U 
U 

316,000 
U 
u 

25.8 
j^650_ 
7 2 ^ 
1,150 

U 
7,870 

U 
118,000 

u 
23.3 

100 
10.0 
5.0 
5.0 
150 
10.0 
20.0 
20.0 
25.0 
150 
5.0 

20.0 
1,000 
10.0 
500 
20.0 
20.0 

1 
II 

II 

11 

" 
II 

It 

tl 

II 

II 

tl 

t l 

II 

" 
" 
t l 

II 

04/07/09 
11 

It 

11 

It 

II 

t l 

t l 

II 

11 

It 

II 

• 1 1 

II 

I t • 

" 
II 

05/06/09 
11 

II 

II 

II 

" 
" 

• t l 

II 

" 
It 

II 

t l 

t l 

tt 

It 

II 
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Metals (Dissolved) by CLP ILM05.3 - ICP/MS 
Lab ID: 0904011-07 

Batch: B9D0301 
SampleType: Liquid 

Date Collected: 04/01/09 
Sample Volume: 50ml 

Station ID: SMC-32 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reporting 
Limit Dilution Prepared Analyzed 

Antimony (7440-36-0) 
Arsenic (7440-38-2) 
Lead (7439-92-1) 
Selenium (7782-49-2) 
Thallium (7440-28-0) 
Uranium (7440-61-1) 

U 
U 
U 
U 
U 
U K 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

4 04/07/09 04/27/09 
It 

" 
II 

It 

ff 

Metals (Dissolved) by CLP ILM05.3 - CVAAS 
L a b ID: 0904011-07 

Batch: B9D1701 
Sample Type: Liquid 

Date Cohected: 04/01/09 
Sample Volume: 25ml 

Station ID: SMC-32 

Sample Qualifiers: 

Analyte (CAS Number) 

Targets 

Result Analyte 
pg/l Qualifiers 

Reportmg 
Limit Dilution Prepared .Analyzed 

Mercury (7439-97-6) 

Lab ID: 0904011-07 

Batch: B9D2109 
Sample Tj^je: Liquid 

U 0.200 

pH by EPA Method 150.1 

Date Cohected: 04/01/09 

04/15/09 04/16/09 

Station ID: SMC-32 

Sample Qualifiers: 

Targets 

Analyte (CAS Number) 
Result Analyte 

pH Units Qualifiers 
Reporting 

Limit Dilution Prepared Analyzed 

pH (C-006) 7.4 04/20/09 04/20/09 
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Notes and Definitions 

L The identification ofthe analyte is acceptable; the reported value may be biased low. The actual value is 
expected to be greater than the reported value. 

K The identification of the analyte is acceptable; the reported value may be biased high. The actual value is 
expected to be less than the reported value. 

B ^ _ _ Blank Related - The concRyitratinn fminH in tVip gamplp \va<i lass than | OjC t̂he concentration found in the 
associated extraction, digestion and/or analvsis blank- Presence in the sample is therefore suspect. 

A This sample was extracted at a single acid pH. 

HTS Sample was prepared and/or analyzed past recommended holding time. Concentrations should be 
considered minimum values. 

AES Atomic Emission Spectrometer 

CVAA Cold Vapor Atomic Absorption 

kECD Electron Capture Detector 

GC Gas Chromatograph 

GFAA Graphite Furnace Atomic Absoiption 

ICP Inductively Coupled Plasma 

MS Mass Spectrometer 

NA Not Applicable 

NPD Nitrogen Phosphorous Detector 

NR Not Reported 

TCLP Toxicity Characteristic Leaching Procedure 

U Undetected 

# Out of QC limits 

Initial pressure in air analyses is the pressure at which the canister was received in psia (pounds per square inch 
absolute pressure). 
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The pH reported for Volatile liquid samples was tested using a 0-14 pH indicator strip for the purpose of verifying 
chemical preservation. 

The statistical software used for the reporting of toxicity data is ToxCalc 5.0.32, Environmental Toxicity Data Analysis 
System 1994-2007 Tidepool Scientific Software. 
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Results 

from 

TCEQ Laboratory 
5144 E. Sam Houston Prkwy N. 

Houston, TX 77015 
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Batch: TCEQ 

Miscellaneous Results 
(TCEQ) 

Matrix: Liquid 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

• SMC-09 

SMC-10 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

Alkalinity, Bicarbonate 
as CaC03 

mg/L 

192 

181 

10 

172 

168 

170 

<10 

274 

272 

284 

308 

188 

210 

260 

153 

206 

280 

192 

282 

<10 

243 

^59 

139 

167 

153 

163 

180 

Analyte 
Qualifier 

Specific 
Method 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310-1 

310.1 

310.1 

Date 
Analyzed 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

10/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/16/09 
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/^t 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Alkalinity, Bicarbonate 
as CaC03 

mg/L 

246 

60 

136 

184 

286 

, 184 

Analyte 
Qualifier 

Specific 
Method 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

Vlatrix: Liquid 

Date 
Analyzed 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/14/09 

Batch: TCEQ 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

Alkalinity, Carbonate 
a s C a C 0 3 

mg/L 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<I0 

<10 

20 

<10 

<10 

<10 

<10 

44 

<10 

Analyte 
Qualifier 

> 

] 

Specific 
Method 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

Matrix: Liquid 

Date 
Analyzed 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

10/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 
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Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-1.3 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Alkalinity, Carbonate 
as CaC03 

mg/L 
<10 

<10 

<10 . 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

36 

<10 

<10 

<10 

<10 

<10 

Analyte 
Qualifier 

Specific 
Method 

310.1 

310-1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310,1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

Matrix: Liquid 

Date 
Analyzed 

04/08/09 

04/08/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/14/09 ' 

Batch: TCEQ 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

Alkalinity, 
Phenolphthalein as 

CaCp3 
mg/L 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

Analyte 
Qualifier 

Specific 
Method 

310.1 

310.1 

310.1 

310-1 

310.1 

310.1 

310.1 

Matrix: Liquid 

Date 
Analyzed 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 
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/W 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

• SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Alkalinity, 
Phenolphthalein as 

CaC03 
mg/L 
<10 

<10 

<10 

10 

<10 

<10 

<10 

<10 

22 

<10 

<10 

' <10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

18 

<10 

<10 

<10 

<10 

<10 

Analyte 
Qualifier 

Matrix: Liquid 

Specific 
Method 

310.1 

310-1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

Date 
Analyzed 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

10/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/14/09 
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r*2-

Batch: TCEQ 

Miscellaneous Results 
(TCEQ) 

Matrix: Liquid 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 -

SMC-21 

SMC-22 

SMC-26 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

Alkalinity, Total as 
CaC03 

mg/L 

200 

181 

10 

172 

168 

170 

<10 

274 

272 

292 

328 

188 

210 

260 

153 

250 

280 

192 

282 

<10 

243 

359 

139 

167 

153 

163 

180 

Analyte 
Qualifier 

TQ05 

Specific 
Method 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

Date 
Analyzed 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/14/09 

04/16/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 

/ ? 3 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-14 

SMQT5 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Alkalinity, Total as 
CaC63 

mg/L 
282 

;J2-
136 

184 

286 

. 184 

Analyte 
Qualifier 

Specific 
Method 

310.1 

310.1 

310.1 

310.1 

310.1 

310.1 

Matrix: Liquid 

Date 
Auoalyzed 

04/16/09 

, 04/16/09 

04/16/09 

04/16/09 

04/16/09 

04/14/09 

Batch: TCEQ 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

Chloride 

mg/L 

33 

26 

78 

50 

48 

47 

<5 

57 

32 

33 

27 

55 

125 

. 15 

42 

27 

13 

Analyte 
Qualifier 

] 

Specific 
Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

Matrix: Liquid 

Date 
Analyzed 

04/02/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

. 04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

n'f. 

Batch: TCEQ 

Miscellaneous Results 
(TCEQ) 

Matrix: Liquid 

Laboratory ID 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Chloride 

mg/L 
55 

13 , 

<5 

<5 

25 

11 

10 

46 

53 

59 

58 

10 

<5 

<5 

7 

33 

Analyte 
Qualifier 

Specific 
Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

Date 
Analyzed 

04/03/09 

04/03/09 

04/07/09 

04/07/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/07/09 

04/07/09 

04/07/09 

04/08/09 

04/07/09 

04/07/09 

04/08/09 

Batch: TCEQ 

Laboratory ID 

0903074-01 

0903074-02 . 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

Fluoride 

mg/L 

0.43 

1.43 

<0.25 

0.63 

0.36 

0.56 

<0.25 

Analyte 
Qualifier 

Specific 
Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

Matrix: Liquid 

Date 
Analyzed 

04/02/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 FaUstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

•0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

SMC-35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Fluoride 

mg/L 
0.44 

0.39 

1.18 

1.28 

0.31 

0.91 

<0.25 

0.46 

1.27 

1.04 

0.32 

1.05 

<0.25 

0.76 

1.68 

1.25 

0.29 

0.73 

0.52 

0.50 

1.08 

<0.25 

0.69 

0.41 

0.98 

<0.25 

Analyte 
Qualifier 

Matrix: Liquid 

Specific 
Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

Date 
Analyzed 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/07/09 

04/07/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/07/09 

04/07/09 

04/07/09 

04/08/09 

04/07/09 

04/07/09 

04/08/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

SMC-01 

SMC-03 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC;26 

SMC;35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

Nitrate-l-Nitrite as N 

mg/L 

4.43 

5.67 

0.05 

20-2 

22.8 

21.2 

<0.04 

4.70 

4.12 

0.82 

0.86 

<0.04 

11.5 

1.08 

9.38 

1.86 

_628 

]H 
5.96 

<0.04 

<0.04 

<0.04 

1 ^ 

<0.04 

9.62 

6.15 

18.6 

Analyte 
QuaUfier 

Specific 
Method 

353-2 

353-2 . 

353.2 

353.2 

353.2 

353.2 

353.2 

353.2 

353.2 

353-2 

353.2 

353.2 

353.2 

353.2 

353-2 

353-2 

353.2 

353.2 

353.2 

353.2 

353.2 

353,2 

353-2 

353.2 

353.2 

353.2 

353.2 

Matrix: Liquid 

Date 
Analyzed 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/07/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

( ^ ^ 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC-14 

SMC-15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 

Nitrate+Nitrite as N 

mg/L 

2.36 

_Lg2_ 

1.11 

0.11 

<0.04 

<0.04 

Analyte 
Qualifier 

Specific 
Method 

353.2 

353.2 

353.2 

353.2 

353.2 

353.2 

Matrix: Liquid 

Date 
Analyzed 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

04/09/09 

Batch: TCEQ 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

0904002-02 

0904002-03 

0904002-04 

0904002-05 

0904002-06 

0904002-07 

0904002-08 

0904002-09 

0904002-10 

0904002-11 

Station ID 

SMC-23 

SMC-25 

SMC-08 

SMC-24 

SMC-09 

SMC-10 

SMC-00 

^M£^I 

,sM-̂  
i i r - r ^ r 1 

SMC-04 

SMC-05 

SMC-11 

SMC-12 

SMC-20 

SMC-21 

SMC-22 

SMC-26 

Sulfate 

mg/L 

49 

144 

9 U • 

_2070 

2070 

2110 

<5 

J ^ / l 

. : J ^ ^r 
105 

158Q 

_955̂  

96 

546 

100 

135 

Analyte 
Qualifier 

] 

Specific 
Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

1300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

Matrix: Liquid 

Date 
Analyzed 

04/02/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 

04/03/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281 )983-2248 

/ y ^ . 

Batch: TCEQ 

Miscellaneous Results 
(TCEQ) 

Batch: TCEQ 

Laboratory ID 

0904002-12 

0904002-13 

0904006-01 

0904006-02 

0904006-03 

0904006-04 

0904006-05 

0904006-06 

0904006-07 

0904011-01 

0904011-02 

0904011-03 

0904011-04 

0904011-05 

0904011-06 

0904011-07 

Station ID 

SMC;35 

SMC-36 

SMC-06 

SMC-07 

SMC-16 

SMC-17 

SMC-18 

SMC-33 

SMC-34 

SMC-13 

SMC-14 

^MC;^15 

SMC-28 

SMC-30 

SMC-31 

SMC-32 . 

Sulfate 

mg/L 
396 . 

134 

<5 

168 

i 2 3 ^ 

656 

_370 

899 

1080 

_161£ 

535 

. 73 

144 

12 

120 

1100 

Analyte 
Quahfier 

Specific 
Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

300-0 

300.0 

300.0 

300.0 

300-0 

300.0 

300.0 

300.0 

Matrix: Liquid 

Date 
Analyzed 

04/03/09 

04/03/09 

04/07/09 

04/07/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/08/09 

04/07/09 

04/07/09 

04/07/09. 

04/08/09 

04/07/09 

04/07/09 

04/08/09 

Matrix: Liquid 

Laboratory ID 

0903074-01 

0903074-02 

0903074-03 

0903074-04 

0903074-05 

0903074-06 

0904002-01 

Stat ion ED 

m '̂ 
SMC-_25 

SMC-08 

SMC-24 

mcj^ 
SMC-10 

SMC-00 

Tota l Dissolved SoUds 

mg/L 

440 

504__ 

1400 

3310 

3400, 

3380 

<10 

Analyte 
Qualifier 

Specific 
Method 

160.1 

160.1 

160.1 

160.1 

160.1 

160.1 

160.1 

Date 
Analyzed 

04/06/09 

04/06/09 

04/06/09 

04/06/09 

04/06/09 

04/06/09 

04/07/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281 )983-2100 Fax:(281)983-2248 

Batch: TCEQ 

Miscellaneous Results 
(TCEQ) 

Matrix: Liquid 

Laboratory ED Station ED 

Total Dissolved Solids 

mg/L 

Analyte 
QuaUfier 

Specific 
Method 

Date 
Analyzed 

0904002-02 SMC-01 884 160.1 04/07/09 

0904002-03 SMC-03 884 160.1 04/07/09 

0904002-04 SMC-04 698 160.1 04/07/09 

0904002-05 SMC-05 592 160.1 04/07/09 

0904002-06 SMC-11 2440 160.1 04/07/09 

0904002-07 SMC-12 1870, 160.1 04/07/09 

0904002-08 SMC-20 504 160.1 04/07/09 

0904002-09 SMC-21 3320 160.1 04/07/09 

0904002-10 SMC-22 506 160.1 04/07/09 

0904002-11 SMG-26 572 160.1 04/07/09 

0904002-12 SMC-35 2530 160.1 04/07/09 

0904002-13 SMC-36 598 160.1 04/07/09 

0904006-01 SMC-06 <10 160.1 04/07/09 

0904006-02 SMC-07 534 160.1 04/07/09 

0904006-03 SMC-16 864 160.1 04/07/09 

0904006-04 SMC-17 1100 160.1 04/07/09 

0904006-05 SMC-18 732 160.1 04/07/09 

0904006-06 SMC-33 1490 160.1 04/07/09 

0904006-07 SMC-34 1780 160.1 04/07/09 

0904011-01 SMC-13 2710 TQ04 160.1 04/07/09 

0904011-02 SMC-14 1180 160.1 04/07/09 

0904011-03 SMC-15 210 160.1 04/07/09 

0904011-04 SMC-28 378 160.1 04/07/09 

0904011-05 SMC-30 254 160.1 04/07/09 

0904011-06 SMC-31 500 160.1 04/07/09 

0904011-07 1630 160.1 04/07/09 
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Environmental Protection Agency 

Region 6 Laboratory 
10625 Fallstone Road, Houston, TX 77099 

Phone:(281)983-2100 Fax:(281)983-2248 
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Slate, of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 
Albuquerque, NM 87196 

700 Camino de Salud, NE 
[5051-841-2500 

G> 

Apri l 27, 2009 

Request 

IDNo. 2424855 [ 
RADIOCHEMISTRY SECTION [505J-841-2574 

ANALYTICAL REPORT 

SLD Accession No. RC-2009-0036 ] 
Distribution 
(X) User 55321 

(x) Submitter 541 

. Client -

(X) SLD Files 

To: NMED GWQ Bureau Abatement and Asse 
P.O. Box 26110 
Santa Fe, NM 87502 

Submitter: NMED - Ground Water Pollution Prevention S 
P.O. Box 26110 
Santa Fe, NM 87502 

Re: A(n) Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radlochemlstry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION 

On: 3/31/2009 By: MARK GARWIAN 

At: 10:39 In/Near: 

LOCATION 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-00 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Radium-228, SDWA Method 

Value 

-0.2 

-0.2 

0.4 

0.4 

0.08 

Siqma 

0.2 

0.2 

0.5 

0.5 

0.10 

D. Lmt. 

0.5 

0.5 

0.9 

1.0 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
tv\/o(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: ^ ^ . j , « ^ ^ . < * t ^ — • 
Kliclal Jadallr"^ 4/27/2009 

Supervisor, Radiocliemistry Section 
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state of New IVIexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 700 Camino de Salud, NE 
Albuquerque, NM 87196 [505]-841-2500 

RADIOCHEMISTRY SECTION [505]-841-2574 

May 29, 2009 

Request 

IDNo. 2424856 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0037 

Distribution 
(x)User 55321 . 

(x) Submitter 541 

. Client -

(X) SLD Files 

To: NMED - Ground Water Pollution Preventio 
P.O. Box 26110 
Santa Fe, NM 87502 

User: DAVID L MAYERSON 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re: A(n) Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/200J 
At: 13:35 

) By: MARKGARMAN 
In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-01 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

16.4 

18.8 

9.9 

9.7 

33. 

0.04 

0.14 

Siqma 

1.5 

1.7 

1.5 

1.5 

3.3 

0.01 

0.06 

D.Lmt. 

1.2 ^ 

1.4 

2.2 

2.1 

1.0 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

uG/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

IVIethod ^ 

S M 7 1 1 0 B ^ 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

eviewed By: _̂ 2z. , . ^ y.^/^^ 
/fifdai Jadajlia^ 5/29/2009 

Supervisor, Radiochemistry Section 
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state of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, NE 

[5051-841-2500 

May 29, 2009 

Request 

IDNo. 2424857 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

I Accession No. RC-2009-0038 

Distribution 
(x) User 55321 

(X) Submitter 541 

. Client -

(X) SLD Files 

To: NMED - Ground Water Pollution Preventio 
P.O. Box 26110 
Santa Fe, NM 87502 

User: DAVID L MAYERSON 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC D A T A 
COLLECTION LOCATION 

On: 3/31/200S 
At: 10:50 

1 By: MARKGARMAN 
In/Near: 

Facility: SA »J MATEO CREEK BASIN SITE INVESTIGATION 
SMC-03 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

5.6 

6.5 

5.1 

5.0 

0.01 

-0.08 

Siqma 

0.9 

1.0 

1.2 

1.2 

0.01 

0.04 

D. Lmt. 

1.2 

1.4 

2.2 

2.1 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Valdez 

Ewing 

IVIethod 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: j ^ ^ , ^ ^ ^ / . ^ ^ 

l<Jida!Jadalla^ ' 5/29/20b9 

Supervisor, Radiocliemistry Section 
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.-State of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 
Albuquerque, NM 87196 

700 Camino de Salud, NE 
[5051-841-2500 

9̂  

June 19, 2009 

Request 
IDNo. 2424858 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0039 

Distribution 
(x) User 55321 

(X) Submitter 541 

. Client -

(X) SLD Files 

To: David Mayerson Submitter David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 12:24 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-04 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

17.4 

21.1 

5.4 

5.2 

19. 

11.1 

5.61 

0.08 

0.15 

Siqma 

1.7 

2.1 

L3 

1.3 

1.9 

0.34 

0.19 

0.01 

0.05 

D. Lmt. 

0.9 

1.1 

1.6 

1.6 

LO 

0.10 

0.05 

0.01 

0.13 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

uG/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

IVIethod J 

SM7110B i 

SM7110B : 

SM7110B 1 

SM7110B ; 

200.8 

7500-UC 

7500-UC 

903.1 ) 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Laboratory Comments: 
Sample contained a small amount of sediment. 

Reviewed By: 
NidalJadalla ^ 6/19/2009 
Supervisor, Radiocliemistry Section 
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StateLQtNew Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 700 Camino de Salud, NE^ 
Albuquerque, NM 87196 [505]-841-2500 

RADIOCHEMISTRY SECTION [505]-841-2574 Distribution 

r. 

June 19, 2009 

Request 

IDNo. 2424859 

ANALYTICAL REPORT 

iSLD Accession No. RC-2009-0040 
^ 

(x)User 55321 

(x) Submitter 541 

. Client -

(X) SLD Files 

To: David Mayerson Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/200J 
At: 14:04 

) By: MARKGARMAN 
In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-05 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

20.8 

24.8 

10.7 

10.3 

26. 

0.05 

-0.17 

Siqma 

1.9 

2.3 

1.5 

1.5 

2.6 

0.02 

0.05 

D. Lmt. 

0.9 

1.1 

1.5 

1.4 

1.0 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

IVIethod 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: . : ^ r . ^ ^ e ' ^ ^ ^ 

Nidal JadalTa 6/19/2009 

Supervisor, Radiochemistry Section 

Page 1 of 1 



state of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION C ^ 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, NE 

[5051-841-2500 

May 15, 2009 

Request 

IDNo. 2424874 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0064 

Distribution 
(x) User 55321 

(X) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: NMED GWQ Bureau Abatement and Asse Submitter: NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 4/1/2009 

At: 8:25 

By: EARLE DIXON 

In/Near: Milan 
Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-06 

Analytical Results i 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

15262-20-1 

Analyte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Radium-228, SDWA Method 

Value 

0.1 

0.1 

-0.1 

-0.1 

0.21 

Siqma 

0.2 

0.2 

0.5 

0.5 

0.11 

D. Lmt. 

0.5 

0.5 

0.9 

1.0 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Ewing 

IVIethod M 

SM7110B ! 

SM7110B 

SM7110B 1 

SM7110B 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than ! 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice j 
the standard deviation". i 

Reviewed Bv:.->-, , ^ ^ — ^ < ^ 

NidalJadalla ^ 5/15/2009 

Supervisor, Radiochemistry Section 
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state of New Mexico Department of Health 

7 . SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196 [505]-841-2500 

RADIOCHEMISTRY SECTION [505]-841-2574 Distribution 

July 13, 2009 

Request 

IDNo. 2424875 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0065 

(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 El 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 

JUL 1 6 2009 

BUREAU 

COLLECTION LOCATION 

On: 4/1/2009 
At: 9:55 

By: EARLE DIXON 
In/Near: Milan 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-07 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

8.2 

9.5 

7.0 

6.8 

2. 

4.03 

0.70 

1.61 

0.87 

Siqma 

0.9 • 

1.1 

1.1 

1.1 

0.5 

0.12 

0.03 

0.07 

0.15 

D. Lmt. 

0.8 

0.9 

1.6 

1.6 

1.0 

0.03 

0.02 

0.02 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ugAL 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

IVIethod 

SM7110B 

SM7110 B 

SM7110B • 

SM7110R 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
"Gross Alpha w/U-nat Reference" value is greater than 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 
convert units and exclude the uranium contribution to the gross alpha: 1) IVIultiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference" ; 3) This calculated amount is what is compared to ths 
gross alpha MCL of 15 pCi/L. 

Page 1 of 2 



State of New Mexico Department of Health 

r. SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196 [5051-841-2500 

RADIOCHEMISTRY SECTION [505J-841-2574 Distribution 

May 29, 2009 

Request 

IDNo. 2424860 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0041 

(x) User 55321 

(x) Submitter 541 

. Client -

(x) SLD Files 

To: NMED - Ground Water Pollution Preventio 
P.O. Box 26110 
Santa Fe, NM 87502 

User: DAVID L MAYERSON 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemlstry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/30/2009 By: DL MAYERSON 
At: 12:50 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

In/Near: 

Analvte 

Gross Alpha w/ Ain-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

Analytical 
Value 

6.7 

8.3 

1.6 

1.5 

9. 

0.02 

0.89 

SMC-08 

Results 
Siqma 

1.0 

1.3 

0.8 

0.8 

0.9 

0.01 

0.12 

D. Lmt. 

0.7 

0.8 

1.2 

1.1 

1.0 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

IVIethod M 

S M 7 1 1 0 B ^ 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

iewed By: y y . ^ ^ ^ 
I -Nidal Jadai ja^ 5/29/2009 

Supervisor, Radiochemistry Section 
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.-State of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 

?y 

June 19, 2009 

Request 

IDNo. 2424861 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0042 

700 Camino de Salud, NE 
[5051-841-2500 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client -

(x) SLD Files 

To: David Mayerson Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/30/2009 By: DAVID MAYERSON 
At: 15:05 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-09 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

7.9 

9.7 

7.0 

6.7 

21. 

0.31 

0.28 

Siqma 

1.2 

1.5 

1.2 

1.1 

2.1 

0.01 

0,07 

D. Lmt. 

0.8 

1.0 

1.3 

1.2 

1.0 

0.01 

0.11 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

IVIethod 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: . - ^ r : X , ^ 1 .e.^^^^^^-'~ 

Nidal Jadall'a ^ 6/19/2009 

Supervisor, Radiochemistry Section 

Page 1 of 1 



-State of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, NE 

[5051-841-2500 

7^ 

June 26, 2009 

Request 

IDNo. 2424862 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0043 

Distribution 
(X) User 55321 

(X) Submitter 541 

. Client -

(X) SLD Files 

To; David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 

< I JUL 0 7 2CJ P.O. Box 4700 
Albuquerque, NM 87196-4700 

BY;,.._.,. 
COLLECTION 

On: 3/30/2009 By: DAVID MAYERSON 

At: 14:32 In/Near: 

DEMOGRAPHIC DATA 
LOCATION 

Facility: SAN MATEO CREEK SITE INVESTIGATION 

SMC-10 

Analytical Results 1 

CAS No. Analvte 

12587-46-1 Gross Alpha w/ Am-241 Reference 

12587-46-1 Gross Alpha w/ U-nat Reference 

12587-47-2 Gross Beta w/ Cs-137 Reference 

12587-47-2 Gross Beta w/ Sr/Y-90 Reference 

13982-63-3 Radium-226, Total 

15262-20-1 Radium-228, Total 

Value 

1.3 

1.6 

4.1 

3.9 

0.01 

0.36 

Siqma 

0.6 

0.7 

1.1 

1.0 

0.01 

0.21 

D.Lmt 

1.3 

1.6 

2.0 

1.9 

0.01 

0.30 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Valdez 

Ewing 

IVIethod 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

903.1 

904.0 

I 

f 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: ^ ^ ^ ^ . y ' ^ . , - f^^^-
Ni6a! Jadal la^^ 

Supervisor, Radiocliemistry Section 
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Stat@ of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, NE 

[5051-841-2500 

CJ) 

June 19, 2009 

Request 

IDNo. 2424863 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0044 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: David Mayerson 
NMED GWQ Bureau Abatement and Asse 
P.O. Box 5469 
Santa Fe, NM 87502 

Submitter: David Mayerson 
NMED - Ground Water Pollution Prevention S 
P.O. Box 26110 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

D E M O G R A P H I C DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 10:00 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-11 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

91.3 

129.5 

90.1 

82.7 

200. 

0.16 

0.76 

Siqma 

7.7 

10.9 

7.8 

7.1 

20. 

0.01 

0.12 

D. Lmt. 

1.4 

2.1 

2.1 

2.0 

10. 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: - ^ .nrtT^rf^y • g S ^ ^ ^ 
. WiaalJadalla^ 6/19/2009 

Supervisor, Radiochemistry Section 
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StatajDf^ew Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, N 

[5051-841-2500 

/Z 

June 19, 2009 

Request 
IDNo. 2424864 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0045 

Distribution 
(X) User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson Submitter David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re: A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 10:50 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

In/Near: 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

Analytical 1 
Value 

66.8 

82.7 

30.6 

29.5 

150. 

54.6 

44.8 

0.01 

0.52 

SMC-12 

Results 
Siqma 

4.8 

5.9 

3.3 

3.2 

15. 

1.65 

1.38 

0.01 

0.07 

D. Lmt. 

1.4 

1.8 

2.0 

1.9 

5.0 

0.50 

0.25 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

IVIethod ^ 

S M 7 1 1 0 B " 

SM7110B 

SM7110B I 

SM7110B ; 

200.8 

7500-UC 

7500-UC 

903.1 
i 

904.0 1 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from ur&nium, but this must be calculated from the results. When the 
"Gross Alpha w/U-nat Reference" value is greater than 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 
convert units and exclude the uranium contribution to the gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference"; 3) This calculated amount is what is compared to the 
gross alpha MCL of 15 pCi/L. 
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^ ta te of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud 

[5051-841-2500 
,NE(3^ 

RADIOCHEMISTRY SECTION [505]-841-2574 

July 20, 2009 

Request 

IDNo. 2424901 

I—: 
ISLD Ac 

ANALYTICAL REPORT 

Accession No. RC-2009-0059 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, No1i-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: .̂  ^ | ^ ^^ ) SLD: Radiochemistry Section 
j lJL ^ "̂  Scientific Laboratory Division 

, _ . 700 Camino de Salud, NE 
^̂  -- - P.O. Box 4700 

Albuquerque, NM 87196-4700 

D E M O G R A P H I C DATA 
COLLECTION LOCATION 

On: 4/2/2009 
At: 13:05 

By: DAVID L MAYERSON 
In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-13 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analyte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

121.0 

154.1 

87.5 

83.0 

220. 

0.07 

0.28 

Siqma 

7.7 

9.8 

6.4 

6.1 

22. 

0.01 

0.13 

D. Lmt. 

1.9 

2.4 

3.0 

2.8 

10. 

0.01 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as; "not detected": as "less than the detection limit (<d.LmL)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: "-y. 

Nidal Jadalla 7/20/2009 

Supervisor, Radiochemistry Section 
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rState of New Mexico 
SCIENTIFIC LABORATORY DIVISION 

700 Camino de Salud 
[5051-841-2500 

P.O. Box 4700 
Albuquerque, NM 87196 

Department of Health 

, N e ( ^ 

June 19, 2009 

Request 

IDNo. 2424882 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0055 

Distribution 
(x) User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: NMED GWQ Bureau Abatement and Asse Submitter: NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 4/2/2009 
At: 10:30 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

By: DAVID L MAYERSON 
In/Near: 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-14 

Analytical Results 
Value 

14.0 

17.2 

10.1 

9.7 

21. 

-0.01 

0.45 

Siqma 

1.4 

1.7 

1.4 

1.3 

2.1 

0.01 

0.11 

D. Lmt. 

1.3 

1.7 

2.0 

2.0 

1.0 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

1 

Method A 

S M 7 1 1 0 B " 

SM7110B '• 

SM7110B : 

SM7110B 

200.8 ! 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By 
Nidal Jadalla 6/19/2009 

Supervisor, Radiochemistry Section 
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gtate of New Mexico Department of Health 

r - -^ ' j f^^^ \ - ' ^ u 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 
'•' i A %'% Albuquerque, NM 87196 
f *] l5t -̂ RAD10CHEI\/ 

700 Camino de Salud, NE 
[5051-841-2500 

Julys, 2009 

Request 
IDNo. 2424876 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0067 

Distribution 
(X) User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 4/1/2009 

At: 11:25 

By: EARLE DIXON 

In/Near: Milan 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-16 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

0.9 

1.1 

4.8 

4.6 

0.28 

0.44 

Siqma 

0.6 

0.8 

0.9 

0.9 

0.02 

0.11 

D. Lmt. 

1.3 

1.7 

1.4 

1.4 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell . 

Crowell 

Crowell 

Crowell 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: 
Nidal JaSaila 7/6/2009 
Supervisor, Radiochemistry Section 
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State of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 700 Camino de Salud, NE 
Albuquerque, NM 87196 [505]-841-2500 

RADIOCHEMISTRY SECTION [5051-841-2574 

July 13, 2009 

Request 

IDNo. 2424877 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0060 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 A - r c L 
Santa Fe, NM 87502 Q B O U H D W A T b h 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 

JUL 1 6 2009 

b«3i 

COLLECTION LOCATION 

On: 4/1/2009 
At: 10:12 

By: EARLE DIXON 
In/Near: Milan 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-17 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Analyte 

Gross Alpha w/Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

58.8 

69.4 

34.2 

33.3 

85 

44.9 

27.1 

0.14 

0.46 

Siqma 

4.0 

4.7 

3.4 

3.4 

8.5 

1.24 

0.79 

0.01 

0.15 

D. Lmt. 

1.2 

1-4 

2.2 

2.1 

4.0 

0.14 

0.09 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

Method 1 

SM7110B 

SM7110B : 

SM7110B 

SM7110B • 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
Gross Alpha w/U-nat Reference" value is greater tlian 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 

convert units and exclude the uranium contribution to the gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference"; 3) This calculated amount is what is compared to the 
gross alpha MCL of 15 pCi/L. 
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Statajjf New Mexico Department of Health 

7 ^ SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196 [505J-841-2500 

RADIOCHEMISTRY SECTION [505J-841-2574 Distribution 

August 12, 2009 

Request 

IDNo. 2424878 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0062 

(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: Earl Dixon Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 5469 
Santa Fe, NM 87502 Santa Fe, NM 87502 GROUND V 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 AUG 1 7 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division Q v m p i A i j 
700 Camino de Salud, NE ' Bfc---^U 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 

On: 4/1/2009 

At: 11:55 

COLLECTION 

By: EARLE DIXON 

In/Near: Milan 

LOCATION 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-18 

Analytical Results 1 

CAS No. Analvte 

12587-46-1 Gross Alpha w/ Am-241 Reference 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Gross Alpha w/U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, Total 

Radium-228, Total 

13.2 

15.2 

14.6 

2. 

3.73 

0.52 

1.35 

0.83 

1.5 

1.6 

1.6 

0.5 

0.11 

0.03 

0.05 

0.14 

Value Siqma D. Lmt. Units 

10.9 1.2 1.0 pCi/L 

1.2 pCi/L 

1.6 pCi/L 

1.6 pCi/L 

1.0 ug/L 

0.04 pCi/L 

0.03 pCi/L 

0.01 pCi/L 

0.16 pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
Gross Alpha w/U-nat Reference" value is greater than 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 

convert units and exclude the uranium contribution to the gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference"; 3) This calculated amount is what is compared to the 
gross alpha MCL of 15 pCi/L. 
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State of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 700 Camino de Salud, N 
Albuquerque, NM 87196 [5051-841-2500 

n 
May 29, 2009 

Request 
IDNo. 2424865 

RADIOCHEMISTRY SECTION [505J-841-2574 

ANALYTICAL REPORT 

Accession No. RC-2009-0046 

Distribution 
(X) User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: NMED,- Ground Water Pollution Preventio 
P.O. Box26ll0 
Santa Fe.NM 87502 

User: DAVID L MAYERSON 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 B y MARKGARMAN 

At: 9:50 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-20 

Analytical Results 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

46.6 

53.4 

20.9 

20.6 

58. 

0.96 

1.87 

Siqma 

3.6 

4.2 

2.8 

2.8 

5.8 

0.04 

0.23 

D. Lmt. 

1.0 

1.1 

1.4 

1.4 

2.0 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method J 

SM,7110B " 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

viewed By: . ^ ^ 
l^dal Jadal l^ 5/29/2009 
Supervisor, Radiochemistry Section 
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State of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION ^ ^ 7 ^ 

700 Camino de Salud, NE 
[5051-841-2500 

Distribution 

P.O. Box 4700 
Albuquerque, NM 87196 

June 19, 2009 

Request 
IDNo. 2424866 

RADIOCHEMISTRY SECTION [505J-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0047 

(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 

At: 11:15 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-21 

CAS No. 

Analytical Results 

Analyte 

12587-46-1 Gross Alpha w/ Am-241 Reference 

12587-46-1 Gross Alpha w/ U-nat Reference 

12587-47-2 Gross Beta w/ Cs-137 Reference 

12587-47-2 Gross Beta w/ Sr/Y-90 Reference 

07440-61-1 Uranium, Mass Concentration 

13982-63-3 Radium-226, SDWA Method 

15262-20-1 Radium-228, SDWA Method 

Value Siqma D. Lmt. 

6.5 1.0 1.4 

9.1 1.5 2.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two{2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

8.1 

7.5 

10. 

0.27 

2.40 

1.3 

1.3 

1.0 

0.02 

0.33 

2.2 

2.0 

1.0 

0.01 

0.50 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Reviewed By: r p ^ ^ . ^ ^ .r^^P,/^^. 
NfidaiJadalla^ 6/19/2009 
Supervisor, Radiochemistry Section 
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-BtaJtp of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, N 

[5051-841-2500 

T P . 

June 19, 2009 

Request 
IDNo. 2424867 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0048 

Distribution 
(X) User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 26110 
Santa Fe, NM 87502 

User David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 13:05 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

In/Near: 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uraniimi-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

Analytical 1 
Value 

33.5 

38.3 

11.9 

11.7 

42. 

22.9 

12.8 

-0.01 

0.11 

SMC-22 

Results 
Siqma 

2.7 

3.2 

2.0 

1.9 

4.2 

0.67 

0.40 

0.01 

0.05 

D. Lmt. 

1.0 

1.1 

1.4 

1.4 

1.0 

0.19 

0.10 

0.01 

0.12 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

Method M 

SM7110B j 

SM7110B ; 

SM7110B : 

SM7110B ; 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: ^^7 ^^^-^^ 
r^al Jadalla 6/19/2&tI&x, 
Supervisor, Radiochemistry Section 
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-—State of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 
Albuquerque, NM 87196 

700 Camino de Salud, NE 
[5051-841-2500 

/ . 

RADIOCHEMISTRY SECTION [505]-841-2574 

June 19, 2009 

Request 

IDNo. 2424868 

ANALYTICAL REPORT 

SLD Accession No. RC-2009-0049 J 
Distribution 
(x)User 55321 

(X) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson 
NMED GWQ Bureau Abatement and Asse 
P.O. Box 5469 
Santa Fe, NM 87502 

Submitter: David Mayerson 
NMED - Ground Water Pollution Prevention S 
P.O. Box 26110 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

D E M O G R A P H I C DATA 
COLLECTION LOCATION 

On: 3/30/2005 
At: 14:21 

» By: DAVID MAYERSON 
In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-23 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

6.2 

8.2 

11.6 

10.9 

12. 

0.42 

0.97 

Siqma 

1.1 

1.5 

1.7 

1.6 

1.2 

0.02 

0.15 

D.Lmt 

1.8 

2.4 

2.8 

2.6 

1.0 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: ,y ' .^. ,^ y , . Ss^= 
N ida lJada l l a^ 6/19/2009 

Supervisor, Radiochemistry Section 

Page 1 of 1 



'—€tate of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 
Albuquerque, NM 87196 

700 Camino de Salud, NE 
[5051-841-2500 

^ • ^ . 

June 19, 2009 

Request 

IDNo. 2424869 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0050 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/30/2009 By: DAVID MAYERSON 
At: 12:46 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-24 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analyte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

20.7 

27.7 

21.5 

20.1 

36. 

-0.01 

0.33 

Siqma 

2.0 

2.7 

2.1 

2.0 

3.6 

0.01 

0.18 

D.Lmt. 

1.9 

2.6 

2.8 

2.6 

1.0 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method J 

S M 7 1 1 0 B " 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: . r - . C - ^ r ^ ^ 2 -

Nidal Jadalla 
^ r « ^ 

^ 6/19/2009 
Supervisor, Radiochemistry Section 

Page 1 of 1 



,̂State of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 
Albuquerque, NM 87196 

700 Camino de Salud, NE 
[5051-841-2500 

-^3 

June 26, 2009 

Request 
IDNo. 2424870 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0051 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: % f f SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 

BY Albuquerque, NM 87196-4700 

I I JUL 0 7 20 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/30/200J 
At: 16:17 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

) By: DAVID MAYERSON 
In/Near: 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-25 

Analytical Results 
Value 

16.0 

19.3 

10.8 

10.4 

26. 

-0.01 

0.51 

Siqma 

1.5 

1.9 

1.9 

1.9 

2.6 

0.02 

0.12 

D. Lmt. 

1.9 

2.3 

3.4 

3.4 

1.0 

0.02 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: y ^ ^ ^ - ^ ^ ^ . ^ , d ^ ^ ^ — ^ 
Midal Jadafla 6/26/2009 
Supervisor, Radiochemistry Section 

Page 1 of 1 



.-^..St^te of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, NE 

[5051-841-2500 

July 20, 2009 

Request 

IDNo. 2424871 

RADIOCHEMISTRY SECTION [505J-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0052 

Distribution 
(x)User 55321 

(X) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

I"-Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 / 

SLD: Radiochemistry Section Client: JUL 2u 7 r , 
Scientific Laboratory Division "-^•"^ 
700 Camino de Salud, riE ... 
P.O. Box 4700 ' ^ " ^ -
Albuquerque, NM 87196-4700 

DEMOGRAPHIC D A T A 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 15:15 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-26 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Analyte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

128.3 

149.2 

46.2 

45.3 

170. 

82.4 

52.9 

0.13 

0.24 

Siqma 

9.5 

11.0 

6.8 

6.7 

17. 

2.32 

1.56 

0.01 

0.11 

D. Lmt 

1.0 

1.1 

1.4 

1.4 

5.0 

0.28 

0.18 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Sniall negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
"Gross Alpha w/U-nat Reference" value is greater than 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 
convert units and exclude the uranium contribution to the gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference" ; 3) This calculated amount is what is compared to the 
gross alpha MCL of 15 pCi/L. 

Page 1 of 2 



^ ^ 1 tate Of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 700 Camino de Salud, N( 
Albuquerque, NM 87196 [505]-841-2500 

-Z.S> 

July 13, 2009 

Request 

IDNo. 2424885 

RADIOCHEMISTRY SECTION [505J-841-2574 
O H B 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0066 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 G R O U H D 

Re; A(n) "Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

D E M O G R A P H I C DATA 

JUL 1 6 2009 

COLLECTION LOCATION 

On: 4/2/2009 
At: 11:00 

CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

By: DAVID L MAYERSON 
In/Near: 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-28 

Analytical Results 
Value 

19.4 

22.6 

19.1 

18.6 

43 

0.15 

0.34 

Siqma 

2.2 

2.6 

2.5 

2.4 

4.3 

0.01 

0.11 

D. Lmt. 

0.6 

0.7 

1.1 

1.1 

1.0 

0.01 

0.17 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez '' 

Ewing 

Method 

SM7110B : 

SM7110E ' 

SM7110B : 

SM7110 1-

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
"Gross Alpha w/U-nat Reference" value is greater than 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 
convert units and exclude the uranium contribution to4he gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from'the "Gross Alpha w/U-nat Reference"; 3) This calculated amount is what is compared to th j 
gross alpha MCL of 15 pCi/L. 

Reviewed By: ^ ^ ^ ^ ^ ' ^ „ ^ f ^ 
N i ^ l Jadalla '""^ 7/13/2009 

Supervisor, Radiochemistry Section 

Page 1 of 1 



State of New fiexEco Department of Health 

SCIENTIFIC LABORATORY DIVISION ( ^ T ^ . 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196 [5051-841-2500 

RADIOCHEMISTRY SECTION [505]-841-2574 Distribution 

June 1, 2009 

Request 

IDNo. 2424884 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0058 

(x) User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: NMED - Ground Water Pollution Preventio 
P.O. Box 26110 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 4/2/2009 
At: 9:45 

By: DAVID L MAYERSON 
In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-30 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Radium-228, SDWA Method 

Value 

2.0 

2.4 

3.2 

3.1 

0.80 

Siqma D. Lmt. 

0.5 0.6 

0.6 0.8 

0.7 1.2 

0.7 1.1 

0.13 0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Ewing 

Method ^ 

SM7110B ' 

SM7110B : 

SM7110B 

SM7110B . 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: -P̂ Â ̂ ^ £ : 2 ^ 2 ^ 
"^JdaUadJIa 6/1/2009 
Supervisor, Radiochemistry Section 

Page 1 of 1 



State of New Mexico Departrnent of Health 
SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 700 Camino de Salud, NI 
Albuquerque, NM 87196 [5051-841-2500 

RADIOCHEMISTRY SECTION [505]-841-2574 Distribution 

May 15, 2009 

Request 

IDNo. 2424883 

{x)User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: NMED GWQ Bureau Abatement and Asse Submitter: NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: RadiochemlstiY Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

On; 4/2/2009 

At: 11:29 

COLLECTION 

By: DAVID L MAYERSON 

In/Near: 

DEMOGRAPHIC DATA 
LOCATION 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-31 

1 

Analytical Results 

CAS No. Analyte 

12587-46-1 Gross Alpha w/ Am-241 Reference 

12587-46-1 Gross Alpha w/U-nat Reference 

12587-47-2 Gross Beta w/ Cs-137 Reference 

12587-47-2 Gross Beta w/ Sr/Y-90 Reference 

15262-20-1 Radium-228, SDWA Method 

Value Siqma D. Lmt. 

-0.1 0.4 0.9 

-0.1 0.5 

2.0 0.8 

2.0 0.7 

0.38 0.12 

1.1 

1.5 

1.4 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: y . - ^ ^ n y . 
Nidal Jadalla 5/15/2009 

Supervisor, Radiochemistry Section 

Page 1 of 1 



.stale of New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, NE 

[5051-841-2500 

Ju ly 20, 2009 

Request 

I D N o . 2424881 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0061 

Distribution 
(X) User 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: 

? ^ / ^ ' 
"^ . 

.lUL 2 4 ?X3 

SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 4/1/2009 

At: 13:22 

By: EARLE DIXON 

In/Near: Milan 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-32 

Analytical Results 
CAS No. 

12587-46-T 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analyte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

56.0 

72.6 

53.2 

50.3 

100. 

2.90 

3.91 

Siqma 

4.4 

5.7 

4.4 

4.1 

10. 

0.09 

0.40 

D. Lmt. 

1.5 

1.9 

2.3 

2.1 

5.0 

0.01 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method J 1 
SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less thapfthe detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation" liTLm-i 

Reviewed By: -zi^^ ^^y^^!^^-^^^^^ ^~~' 
Ntdal/dadalla' 7/20/2009 
Supervisor, Radiochemistry Section 
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State-ol New Mexico Department of Health 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 

Albuquerque, NM 87196 
700 Camino de Salud, W ^ 2 ^ t y 

[5051-841-2500 L _ ^ = = i ^ 

August 12, 2009 

Request 

IDNo. 2424879 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0063 

Distribution 
(x)User 55321 

(x) Submitter 541 

. Client 0-0 

(x) SLD Files 

To: Earl Dixon 
NMED GWQ Bureau Abatement and Asse 
P.O. Box 5469 
Santa Fe, NM 87502 

Submitter: David Mayerson 
NMED - Ground Water Pollution Prevention S 

P.O. Box5469 a^nnh^n wA-n 
S a n t a F e , N M 8 7 5 0 2 ' - " •""' ' '^'^ ^ ^ 

».(., ••rri'" \n,. 

Re: A(n)'Water, Non-Filtered'sample submitted to this laboratory on April 03, 2009 AUG ! 7 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division B f i P p A M 
700 Camino de Salud, NE ~ " ' ^ ^ ' ' ^ 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 4/1/2009 
At: 12:13 

By: EARLE DIXON 
In/Near: Milan 

Fae ility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-33 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Analyte 

Gross Alpha w/Am-24] Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

72.1 

89.4 

65.1 

62.5 

150. 

53.5 

42.7 

0.13 

0.50 

Siqma 

5.1 

6.3 

5.3 

5.1 

15. 

1.52 

1.25 

0.01 

0.13 

D. Lmt. 

1.2 

1.5 

2.2 

2.1 

5.0 

0.37 

0.31 

0.01 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

piCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
Gross Alpha w/U-nat Reference" value is greater than 7.5 pCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 

convert units and exclude the uranium contribution to the gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference"; 3) This calculated amount is what is compared to the 
gross alpha MCL of 15 pCi/L. 
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Bka^ of New Mexico Department of Health 
SCIENTIFIC LABORATORY DIVISION 

f\'\5!(GT- P.O. Box 4700 
•''•'''" , . 2^ i ; ^ "^"^ ' ' ^ "® 'NWl 87196 

Jt//y 7, 2009 

Request 

IDNo. 2424880 

700 Camino de Salud, NE 
[5051-841-2500 

?o 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0056 

Distribution 
(xjUser 55321 

(x) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 5469 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 03, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

On: 4/1/2009 

At: 11:05 

COLLECTION 

By: EARLE DIXON 

In/Near: Milan 

DEMOGRAPHIC DATA 
LOCATION 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 

SMC-34 

Analytical Results 

CAS No. Analvte 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference . 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

56.2 

74.1 

49.0 

46.4 

100. 

0.27 

0.46 

Siqma 

4.5 

5.9 

4.2 

4.0 

10. 

0.02 

0.13 

D. Lmt 

1.8 

2.4 

2.0 

1.9 

5.0 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: ^ 
^ ' • ^ ^ ^ 

Nitial J^raalla 7/6/2009 
Supervisor, Radiochemistry Section 
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IDNo. 2424872 

RADIOCHEMISTRY SECTION [505]-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0053 

Distribution 
(x)User 55321 

(x) Submitter 541 

-. Client 0-0 

(X) SLD Files 

To: David Mayerson 
NMED - Ground Water Pollution Preventio 
P.O. Box 5469 
Santa Fe, NM 87502 

User: David Mayerson 
NMED GWQ Bureau Abatement and Assessm 
P.O. Box 5469 
Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 10:00 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-35 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/ Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

111.5 

139.8 

89.9 

86.4 

200. 

0.06 

0.20 

Siqma 

6.9 

8.7 

6.4 

6.2 

20. 

0.03 

0.11 

D. Lmt. 

2.3 

2.8 

2.6 

2.5 

10. 

0.02 

0.16 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Valdez 

Ewing 

Method 

SM7110B 

SM7110B 

SM7110B 

SM7110B 

200.8 

903.1 

904.0 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 

Reviewed By: j Z Z : j 2 r g ^ ^ ^ 
. - " S u a d a l l a 7/6/2009 

Supervisor, Radiocherriistry Section 
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June 19, 2009 

Request 
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RADIOCHEMISTRY SECTION [505J-841-2574 

ANALYTICAL REPORT 

ISLD Accession No. RC-2009-0054 

Distribution 
(X) User 55321 

(X) Submitter 541 

. Client 0-0 

(X) SLD Files 

To: David Mayerson Submitter: David Mayerson 
NMED GWQ Bureau Abatement and Asse NMED - Ground Water Pollution Prevention S 
P.O. Box 5469 P.O. Box 26110 
Santa Fe, NM 87502 Santa Fe, NM 87502 

Re; A(n) 'Water, Non-Filtered' sample submitted to this laboratory on April 01, 2009 

Client: SLD: Radiochemistry Section 
Scientific Laboratory Division 
700 Camino de Salud, NE 
P.O. Box 4700 
Albuquerque, NM 87196-4700 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 3/31/2009 By: MARKGARMAN 
At: 16:15 In/Near: 

Facility: SAN MATEO CREEK BASIN SITE INVESTIGATION 
SMC-36 

Analytical Results 
CAS No. 

12587-46-1 

12587-46-1 

12587-47-2 

12587-47-2 

07440-61-1 

13966-29-5 

07440-61-1 

13982-63-3 

15262-20-1 

Analvte 

Gross Alpha w/Am-241 Reference 

Gross Alpha w/ U-nat Reference 

Gross Beta w/ Cs-137 Reference 

Gross Beta w/ Sr/Y-90 Reference 

Uranium, Mass Concentration 

Uranium-234, by Alpha Spec. 

Uranium-238, by Alpha Spec. 

Radium-226, SDWA Method 

Radium-228, SDWA Method 

Value 

110.1 

129.3 

58.4 

57.0 

170. 

78.3 

53.4 

0.01 

0.25 

Siqma 

8.2 

9.7 

7.0 

6.8 

17. 

2.26 

1.60 

0.01 

0.12 

D. Lmt 

0.8 

1.0 

1.5 

1.5 

5.0 

0.50 

0.25 

0.01 

0.15 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

ug/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Analyst 

Crowell 

Crowell 

Crowell 

Crowell 

Patel 

Ewing 

Ewing 

Valdez 

Ewing 

Method i 

SM7110B 

SM7110B ; 

SM7110B 

SM7110B ; 

200.8 

7500-UC 

7500-UC 

903.1 

904.0 ! 

Notations & Comments: 
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error. Small negative or positive values which are less than 
two(2) standard deviations should be interpreted as: "not detected": as "less than the detection limit (<d.Lmt.)" when reported; or "less than twice 
the standard deviation". 
For SDWA Reports: The MCL for gross alpha excludes the contribution from uranium, but this must be calculated from the results. When the 
:'Gross Alpha w/U-nat Reference" value js greater than 7.5 oCi/L, the report should include a value for "Uranium, Mass Concentration" in uG/L. To 
convert units and exclude the uranium contribution to the gross alpha: 1) Multiply the "Uranium, Mass Concentration" value by 0.67 to convert to 
pCi/L; 2) Subtract this converted uranium value from the "Gross Alpha w/U-nat Reference"; 3) This calculated amount is what is compared to the 
gross alpha MCL of 15 pCi/L. 
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Table ES-1: Summaiy of Geochemical Distinctions between the Alluvial and Bedrock Aquifers in the San 
Mateo Creek Basin. 

Criteria 
TDS 

Stiff diagrams 

Major ions 
Piper diagrams 

NO2+NO3 
NO2+NO3 

Arsenic 
Selenium 
Uranium 
-^'U:-''U Activity 
Ratio (AR) 

5-H; S'̂ O; S'̂ C 

5̂ Ŝ 

Distance 

Depth to St^iSl 
Water Level ( S S ^ ^ 
Well depth,,. 1 ; 
Sainple/vifell 
numbers that ineet 
most criteria 
Sairiple/well 
numbers that ineet a 
few criteria 

Alluvial Aquifer 
More brackish water (> 1,000 mg/l); 
1,000-3,000 +mg/I range 

Larger than bedrock Stiff w/ longer 
tails 
Ca > Na; SO4 > HCO3 
Predominantly CaMg-Na/HC03-S04 
water-type 
Usually >/= 5 mg/l or 10-20 mg/l 
More shallow = higher 
conceritration; increases along flow 
path 
> 20 ug/l 
> 80 log/I; some > 250 ug/l %#" 
> 100 ug/l «e .̂ ''*i 
Low AR (1-2) & U > 150 ug/lT'^w 
SMC-11, -12, -13, -26^&%a|We^ 
impacted based on tfct&jjcftiteria'̂ ^̂ 'eg 
Figure 35 in report)v^^C%. X ^ 
Slightly more '̂̂ mrichl'dj^ (egriteins^ 
more of kfavierV isotopes Ikt^n 
bedrock) _. X X k . . ^ X ^ ^ 
More deleted rh.>^h'lafier Isofepe" 
thaiflfedr̂ k'%. \ , .MS^ X \ 
m h m . munrlarits o f W clSse fe, 
aliiiViafiEhanfiEl^:^ %. ^ 1 

feGeSerally^O-SO^I^^r,, X '' 

(^nerall^p500%I30feek. "% 

SMC-b8, -09, -10,-H, -12,-13, -14, 
: - 1 7 , ^ ^ , & a 4 . " " ; 

SMC-il 

Bedrock Aquifer 
More fresh water (< 1,000 mg/l); some 
Momson Formation/West Water Canyon 
TDS = 1,000 - 2,000 mg/I range. 
Smaller Stiff w/ shorter tails 

Na>Ca;HC03>S04 
Mixed ion water^type; Na-CaMg/S04-HC03 

Usuallî  A ^ g / l t ) r \ 5 mg/l 
DecreasMw/ dlptfei|c(fĵ ater bearing zone 

<;5 ugH., \ X ' l r '̂ %. •%, 
^^aug/lX\'\X "%. %.. 
,< 5ttg/lA.X\ " \X ^ % 

HS Ughtiy*less*epriche^ 

i.SUght-|Lyi;giore enriched than alluvial water 

°€aS) away firom or out of alluvial channel 
Iboundaries 
'̂Greater than 80 feet 

Generally > 150 - several 100 feet 

SMC-07, -20,-23, -24, &:^28. 

SMC-03, -04, -05, -16, -18, -22, 
-25,^28f-ia&-32. 

1 "* 

J ' 1 
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Interestingly, it appears that the samples with the more elevated Ra concentrations occur in samples that 
are assumed to produce water from bedrock hydi'ostratigraphic units (SMC-07, -18, -20, and -32). This 
observation and assumption supports the geochemical behavior of Ra in that this radionuclide is seldom 
found far from the source because extreme low pH is necessary to mobilize Ra in the dissolved state. If 
Ra is present at elevated total concentrations it is because it has likely adsorbed to suspended particulate 
matter in the water. 

8.8 SMC Uranium Isotope Results 

Background information on the isotope geochemistry of U was described earlier in the Bluewater Mill SI 
uranium isotope section and is not repeated here. The approach described by Zielinski et al, 1997 is 
appUed in the analysis of the SMC U isotope sample results. \ 

Figure 35 is a plot of the U concentration in ug/l and AR for the 18 samf tes Bbm'%e SMC area. Figure 
36 is a plot ofthe reciprocal ofthe U concentration in ug/l and AR for IfiF 18 saim5l"es*from the SMC area. 

^ ' - - • * ' % ' % ^ • % " % ' % 

Note that, unlike the study by Zielinski, there are no SMC SL ŝa îiigles ofî aiGtual raffinate as in 
Figure 11 to provide one of the anchor points for a mLxiiig|^ne end'^^l^b^r, *'0j^i 35 and 36 
the AR range fi-om the samples of raffmate in the Zielinski fapSr ai-ej.^used\g*fl|iresen|i5^%pssible AR 
range for the SMC raffmate sources since it is assumed li|Sayi"'%_ratio\lc?sX feAo^ Fromliheflji'orward, 
the paper by Zielinski and the results presented m. Figures "̂ te'j'**̂  5jfariH.j36^ a^^ an 
interpretation of and suggestion for the source of U irilffime ofthe lkrfpfesTrorn,lhe SM:iSFijS?estigation. 

In Figures 35 and 36 three groups of sampIes.afe.̂ apparehL The firgf 2fbup;?Tsamples'̂ SMC-07, -08, -18, -
31, and -32 are unique because the level^W^issolved'CJ^are low okles&thariMae laboratory limit of 
detection. These five samples display a,lar|exange,o£AR'v3lti.es that raiige fifqnfO.98 to 7.67. The low 

' % • • % . 

U concentration and large range oiQ4JK ;̂yaIu|s f̂bif|tHis,. firstî group'«,of samples are interpreted to be 
representative of local background gro'imdi..waterV;pocfenistt^^ Based on the assumed and unknown 
hydrostratigraphic units, the firijl^rpup^f saiiipl^s appfears tC|)rodu(;e^wa!er firom bedrock aquifers (Jmw 
and Cretaceous sandstones)^«^ "%. "%,. "%, %./̂ fê  ' V \ V^fift^'*' 

The second group, sarn|les 'SMC-^0(§V1| | .-20,\21, -22'^;|371f4, and -28, are unique because their U 
concentrations rangeiironi,5.8^,73^'uS:%rid average 35:liug/l. These eight samples have AR values 
between 1.3 andilipl, These>saniplies app^kr fSi^ndicate possible background U conditions, mixtures of ^ 
more than one'̂ fdurce o^U ndf'Q6|essanly'Uiftlu-o"pogenrc, or samples that reflect geochemical processes A 
that shifted'^g original L[i.isotdpic rmos a^^ift^om the value of 1.0. Based on the assumed and 
urLknowiiiiihy(lrSistra!igraphic''*;jinits,'"'1he seeonlii group of samples may produce water from bedrock 
aquifers'̂ -primarilyJheTmWfunifk '*%. " '̂ , 

The third group, samplessSMC-ll, -12, -13, -26, and -33, are unique because their U concentrations are 
elevated, and tl^'i|iA;R valueSiaî e very low and close to the upper range of the raffmate AR defmed by 
Zielinski efal., 1997;;, ThpU co'ncientration in these five samples range from 188 to 613 ug/I and average 
363.4 ug/l. These fivS'Sarfiples have U concentrations one order of magnitude greater than the other two 
sample groups. The AR\alues for this third group of samples range from approximately 1.19 to 1.51. 
Based on the elevai:e(|jPy:oricentrations and low AR values, the third group of samples is interpreted to 
represent ground wateiFthat is possibly contaminated by rafflnate waste water firom the U milling 
activities in the SMC area. It is also important to note that these five sample locations are assumed to 
produce water only from the alluvial aquifer (Qal). Historically, the alluvial aquifer was recharged by 
discharges from the U mines and mills that released water into surface drainages such as the AiToyo del 
Puerto and SMC. Evaluation of recharge ofthe bedrock aquifers has occurred from legacy discharges in 
the surface drainages was not possible by this method and so few samples to evaluate. 

An attempt was made to identify mixing lines and AR values to define background water sample groups 
following the technique employed by Zielinski, but using a correlation between U and Se concentrations 
instead of U and Mo. Unfortunately, the attempt to use the correlation between U and Se in the manner 
that Zielinski used U and Mo appears to be unsuccessful. 
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water with 610 mg/l HCO3 and a pH of 8.0 to 11.0 should contain less than 100 ug/l of Zn (Hem, 1972). 
Zn complexes of carbonate, SO4, and Cl are probably controlling the occurrence of Zn in ground water. 

8.5 SMC Dissolved Uranium Results 
The 27 samples averaged 58.3 ug/l of U and ranged from less than the limit of detection (< 2 ug/l) to a 
high of 240 ug/l (SMC-13). Eleven samples exceeded the NMWQCC ground water U standard of 30 
ug/l. The U values are observed to be highest in the sample locations from the Alluvial aquifer. Two 
areas in the SMC SI with the highest U values are the southem end ofthe SMC area (SMC-12, 163 ug/I-
and SMC-13, 240 ug/l); the junction of highways 605 and 509 (SMC-20, 63.9 ug/I); and the area south of 
the highway junction (SMC-33, 166 ug/l and SMC-34, 117 ug/l). Figure 33 presents the dissolved U 
concentrations in ug/l for the SMC SI sample locations. ' \ 

.%'\X,. 
Comparison to the NURE ground water sample data for U in the Bluegater,^I5os^Lomas, and Milan 7.5 
minute quadrangle indicate qualitatively that some water samples fr^m^e M^^l^a<juifer had elevated 
U concentrations m the late 1970s, which still prevail to die currenMay^^s n6fe^in'i|ie^Bluewater Mill 
SI, the natural concentration of U in most ground water wasj|:|rc^irna^l^^^^^!^|i(^a^^^ is made 
in the SMC NURE sample data to qualitatively determinepa^nStliraI%|»n&entr|ti|^ o f^eb^use most of 
the water samples were collected from wells assumed<^lis^qmplete4Jhj1a^lluviaK^^^ It is 
generally observed in the NURE water sample d a t | ^ d ft^at^^JgtpH Jbr th^SMC JTH^ sample 
locations located away from the main drainages ^ d 'fefth|r up^n'^1v|^rslie4k^ levels 
of U, which is presumed to be representative of backgrciiutnd̂ 'to the>Jb^in.'\ ^ ^ ^ \**' 

8.6 SMC Correlation between U and S e ' ^ ^ J i X . ^' '^' 
Analysis of the 
concentrations, 
displays a trend line 
is interesting because 
geochemical conditions 

.A,. Is, '"%'%^ ., 
8.7 SMC RadiocherffigaT Results%%3?t..j!l 
Gross alpha and grosliibetferesultsjire ridllsecLm thlsjnvest^ltion to evaluate and interpret ground water 
geochemistry uij|^^%IC SI'are^Eiftelti^^Trpl!^ exceeded the MCL fbr gross alpha of 15 pCi/1, and 
three samples elfleded*the 50 p%|ii-^dss beta'̂ J .̂CfiSf̂ levated concentrations of gross alpha are assumed 
to come frorn^diss&lyed U'ind '̂ ^Rk, wheteas,%.lei;'ated concentrations of gross beta are assumed to come 
from -T|iibr.c^ferj3e1ia emittmg radiotiucHde^bt measured in the sample. 

.^'%_ X • ' ^ v ' ' ^ ^ \ . •% 
Ra ani^ll%are^heipri]^lFy.lMionuctid^ measured in both historical and the current investigations of the 
SMClreX3hAl9^i5iEEAi.report§i,and the 1980 and 1986 NMEID reports observed elevated 
concentratiras Tof̂ lp -̂'and'tJ m'ttailings water, tailings seepage, raw mine water, treated mine water, and 
discharge water. '^Itlslrnportant tdmote that the EPA samples were filtered, whereas the NMEID samples 
were not. In thls.lnv'e^fgat'fe^SLD provided the laboratory results for Ra, and for some U, ^̂ '*U and ^̂ *U 
isotope results. SLp\liochemical results are for total concentrations. Results from CLP and UNM 
were filtered at die'^fiSe of collection and those results are reported as dissolved concentrations. 
Regardless, the ground water samples submitted to SLD contained very low levels of suspended sediment 
and the concentrations of Ra and U are assumed to be representative of dissolved levels. Some U 
concentration values reported by UNM and SLD for the same water sample show differences between the 
two laboratory results by several to a few tens of ug/l (e.g. SMC-09, -II, -12, -17, -24, -26, -32, -33, and -
34). 

-̂̂ Ra concentrations ranged from less than a detpiolinn limit nf O.fll pCi/1 to a high nf 2.9 pCi/1 (SMC'-32),.. 
'̂̂ Ra concentrations averaged 0.37 pCi/l. ^̂ R̂a concentrations ranged from a low of less than a detection 

limit of 0.08 pCi/I to a high of 3.91 pCi/1 (SMC-32). '̂̂ Ra concentrations averaged 0.75 pCi/l. Detection 
limits for Ra vary from sample to sample because ofthe influence ofthe amount of TDS in the sample. 
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In early 2009 NMED collected ground water samples for analyses, of metals, general chemistry, and 
radioactivity from 27 unique locations, and 17 samples among these 27 for specific isotopic analyses in 
an effort to characterize the ground water quality and flow system in the SMC area. As presented in 
Table 10, the average TDS concentration for the set of samples was approximately 1,370 mg/l, and 
appears to be highest in Qal wells. The average pH of the water was slightly alkaline at approximately 
7.6. Na and SO4 were highest among major ion concentrations. Six samples had a cation-anion balance 
error of greater than 10%. Minor ion concentrations were generally low for F.and averaged less than 1.0 
mg/l. Concentrations of NO3+NO2 averaged approximately 5.5 mg/l and are assumed to be higher in the 
Qal wells (9.5 mg/l average). Concentrations of NO3+NO2 in wells assumed to be completed in bedrock 
hydrostratigraphic units averaged less than 1.0 mg/l. Elevated concentrations of NO3-1-NO2 above 
background levels, in Qal wells suggest an anthropogenic component. ^ X X 

The majority of other minor constituents and trace elements for whi®|:The*grdi|id''^ater samples were 
analyzed reported concentrations that were generally less than detee|rAlimitl^4Ag^^l^^Be, Cd, Co, Cr, 
Cu, Hg, Ni, Pb, Sb, and Tl). Since only one water sample (SI^^2^6) re.gort%d^ajgnG|n!fraM§n of 72.8 ug/l 
of MOi an analysis similar to the one employed by ZieUnski'l^fibt'pc^sMe'^^^iB SlS^^ly:.aboratory 
results fbr dissolved Fe reported less than the r epor t in^ l i j ^o f 25'%g/li^^^s|amplgs|j,^ "^roarently, 
dissolved Fe does not occur in an oxidized form (FeQ) that wou&eompiexwitMiss^olved'%, in most of 

jgr*:. ••% •% % .s>Sife!. •"% "̂ 1. %. V .rife,. •* 
the ground water in the SMC area. 'W|s% "̂ ^ % "MP' ''w^ . "SJ^-Jmh 

, X\ ^ X#. \̂. X. X* 
TDS concentrations generally increase in the djxectiBaM the alluv4|iI^;gi:oitnd wateiv^flow path from the 
upper to the lower SMC basin. TDS conce^ations^are^observed to be marK;dlAigher helnw the State 
Highway 605-509 junction primarily becaihtf^j?'tfe»;Sampl^,well&,.ar^^titeieifr!b be completed in the 
Qal unit; 2) historical data suggest grp.unl.^wafer'Xere'^jylsimpac't'ed by^legacVt.U mining-milling discharge 
waters; 3) Qal ground water is in affi^ebmiiieff 'sys^pii^^ t6^fevt|^|ition; and 4) the assumed longer 
ground water residence time has?provitied ftiore op'Bol|uhity'*fpr gebclieiffical processes like dissolution, 
ion exchange, and mineral precipifatiion, alkof wjiieh c'an increas&ESDS'toncentrations. The pH of ground 
water samples below the 'S |a ta .mgh%y 6Q|||09%i,unctio'n^j:||^hghtly more alkaline than above the 
junction. Thp r n n r p n t t ^ r i %f T#)3^NG|in wejlf^arnifh^^fe Stfflb Highway 605-509 junction, and in the 
f;liistRr nf Qal wRll?^flhfwl[HMBv,werfeiffl|fei;jhai^ saB|fes in the study area. It is unclear if current 
NO3+NO2 levelsk'tf^reprJgentative prei&taimiing-iffilling levels. Use of nitrogen isotopes ('^N/''*N or 
5'^N) could aidS^festi|ation ofitlfeijHgin of j*ip3^f^2 concentrations in these areas. Isotopic analysis of 
N in ground'Jwat'lrii.may reveal a dMinctiMi among potential sources (U milling, agriculture, and domestic 
septic op.leach^feeld)Vand wEat coneentratioiis.,ale missibly representative of natural conditions. 
Stifliiiagflrns of;jMjBs.samples are.idistinctly different for wells assumed or known to be completed in the 
Qal uiiit feiebmp%ed-4o'^etls completed in bedrock aquifer units (e.g., Jmw). Stiff diagrams from Qal 
wells h^\e ^^en t l i t ^ ffSg*'thape with^he nose on the left side and a flag tail on the right side. Stiff 
diagrams frqm b%drqclsaqui|ef"\\J|lls have shapes similar to a thin rectangle. Stiff diagrams with skewed 
hour glass shades a?e,tiite?pr|ttd to be intei-mediate between these two shapes, suggesting that these wells 
may draw water'^fironrmSre tSan one hydrostratigraphic unit. 

NMED initially thougHT'that plotting ionic sample compositions in a trilinear diagram could help to 
discriminate hydrostratigraphic units for well completions. Unfortunately, since the major ion chemistry 
in many of the ground water samples is ionically similar, the resuhing sample positions in the trilinear 
diagram show a wide, overlapping variation even though TDS concentrations are not similar. Many 
sample values plot in positions reflecting the dominant anions of HCO3 and SO4, and the dominant 
cations of Ca and Na. The dominant water type in the SMC SI samples is a Ca-Mg-Na/Cl-S04. Mixed 
ion water types of Ca-Mg-Na/HC03-CI-S04 are also present. Samples that have a Ca-Mg-Na/S04 water-
type and a TDS of 1,000-3,000 are assumed to be from wells that are completed in the Qal unit. The 
remainder of water samples is either a Na-i-K-Ca+Mg-S04-HC03 or mixed ion water type. These latter 
ground water types are suggestive of a bedrock hydrostratigraphic unit- possibly the Jmw, Cretaceous 
Dakota Sandstone, and/or undifferentiated Jurassic and Triassic units. The earlier work by Brod (1979) 
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indicated the average major ioiT'coiTipbsitioirof water in the alluvium,-Dakota sandstone, and. Jurassic 
Mortison formation is a mixed ion water type that is chemically similar even through the units are 
different. More insight into the hydi'ogeology of the SMC area might be gained by careflil review of the 
hydrogeologic information on Hydrologic Sheet 2 (Brod and Stone, 1981) to clarify and refine the 
interpretation of hydrostratigraphy in the study area. 

Brief summaries of historical water sampling data from the Ambrosia Lake Mining sub-District were 
presented to demonstrate that the Arroyo del Puerto drainage had received discharges from legacy U 
mining and milling operations. Concentrations for 12 trace metals in the ground water samples collected 
for this investigation were not reported to exceed the respective analytical reporting limits. Only seven 
trace elements occurred in enough samples with concentrations above the respective analytical reporting .. 
limits to be usefiil in evaluating ground water geochemistry in the study a r i s e s , Ba, Mn, Se, V, Zn, and i 
U). The number of samples exceeding EPA drinking water standaM^KOfs|^WQCC groimd water 
standards in this group oftrace elements were: As=5; Mn =1; Se =.,8]^8 O^'^l^ln^jcept for Se and U, 
the one time sample results for trace elements are mostly unremarkabTfewX %XS?»%. 

%. W X ..X\.xv 
Se and U concentrations are observed or assumed to be highest' im.sainpre^loie^fibn##omi4the Qal unit. d 
The average Se concentration in the sample set was appr!?̂ *̂"''*̂ '̂-" ^5 ncr/l -itTfe" avpraop^firr{^rp-nh-!\unn < 
was approximately 58 ug/l. in the sample set. A pnsitjy.e 
value of 0.7196, suggesting that these two trace elen^ts^,are~'&Qvariant^^ ma^moBiJiz.^Slgr6und water 
under similar geochemical conditions. The area\^ithkthg^iiigbest*f(Dncentratioiisaof Se fed U is in the 
southern part ofthe study area in the group nf asŝ imed̂ aTl̂ ivia WRllSJfTr.ate)l.nnrth nf^RMr. Comparison 
of the NURE water sample results from welffecaBons ihWe.,,SMC allQvial%haimAo the U concentration 
results throughout this study area suggesfi^di^t th^ ^ 1 gfQ.im,d water qaahf^^ss impacted in the late 
1970s and remains impacted today^a^he ayeFagB:i,.c'bncenfeattons'\.f S"e\and U determined bv this 
mvestigation qualitatively i ^ ~ ~ - -

Legacy radiochemical watey^am|le*iesutfSi5emghasizecl^"a ahd^Jl^cfear indicators of U mining-milling 
discharges; however, m^st'̂ a^bgj&cintr t̂ions'̂ m^asiir.ed fe;oftij.gimini" water samples collected during this 
investigation were l o w ^ F ^ avlr^e 5 ^ a aM ^-^Ra^cohcenlations were 0.37 pCi/l and 0.75 pCi/1, 
respectively. Interesdhfly, STv̂ C-3̂ -,̂ pBG^ is%he cld'sest sample in this investigation below the 
cumulative dischalrkWof thê jZ urmiutn^Hslmd, mines along the Arrovo del Puerto had the highest ^̂ R̂a 
and ''^Ra conceiroations. at 2.9ipgM'%nd 3'j|T^Ci/I^^spectively. SMC-32 is reported to be completed in 
the Imw unitv(]2'50̂ ft deepi SpMial e^^IuatmnVf Rl''data fi'om this investigation suggests that bedrock 
hvdrostratigrapbig liiiit welis^e^ai^^lighflvthilber'concentrations of Ra than Gal unit wells! 

Ra'iiS?sbliffion exists BnlvSn the 2%!:.oxidahDn state, and its chemistry resembles that of Ba (Landa, 1980). 
The se!lubility-ti3royuc;ttfQrr,RaS04, which is the presumed chemical form of Ra in sulfuric acid-leached 
tailing^i^ Sc t^^^_ l ^ f f k j s ^ 4 .25^ 10"" at 20° C [Sedlet, 1966]). Ra does not appear to be a 
contaniinaiit.̂ Qf %pligem>. ift-| thê ^ water system of the SMC study area because it is relatively 
insoluble. do'es.not\e'!id tô 'fOim soluble complexes with other ions, was easily precipitated out of acidic 
mill tailings by the additioji o!'̂ BaS04, and has a strong tendency to adsorb onto various mineral surfaces 
such as clays and o'thel^ifieate minerals (Landa, 1980). Based on the water sample results from EPA, 
1975, and the results lr|m this investigation. Ra does not appear to be a radiochemical of concem or a 
reliable indicator of legacy U mining and milling impacts. 

In contrast, U concentrations fi'om this investigation indicate that this radionuclide is elevated in the 
ground water, and the geochemical conditions support transport of this metal in the aqueous environment. 
U transport generally occurs in oxidizing surface and ground waters as the uranyl ion, U02 '̂̂ , or as 
complexes of phosphate, carbonate, and sulfate (Landa, 1980 and Langmuir, 1978). U does sorb onto 
surfaces of silicate minerals (clays), organic matter, and oxides of Fe and Mn across a pH range of 5.0 to 
8.5 (Langmuir, 1978). However, the soiption of uranyl ions may be reversible, and for U to be physically 
and chemically "fixed" requires reduction from Û '̂  to U"*"" by the substrate material or by a mobile phase 
such as hydrogen sulfide, or H2S (Kochenov et al., 1965; and Langmuir, 1978). 
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In a previous section of this paper, background information describing the theory behind using U isotopes 
to "fingerprint" sources of U in ground water samples was presented, and several examples were given, 
which included discussion of a site in southwest Colorado that was used for comparison and source data 
in NMED's investigation. Eighteen samples of ground water from various locations in the SMC study 
area were analyzed for concentrations of "^U and •̂'"U. Sample AR values ('̂ ''Uî '̂ ^U) were plotted 
against concentrations of dissolved U for each sample. The AR for U mill rafflnate was used as a 
chemical end member to compare against the 18 samples in NMED's investigation (Zielinski, et al., 
1997). Three distinct groups of water samples were identified: I) background; 2) mixed sources of 
background and anthropogenic; and 3) anthropogenic. The third group of samples is interpreted to 
contain an anthropogenic component of rafflnate waste water, possibly fi-om'legacy IJ milling discharge.s 
in the SMC area. The evidence for an anthropogenic component %:,, ffitg^ elevated dissolved U 
concentration and the low U AR values that are close to the upper range\î ''£5tne>||f5nate waste water from 
the study in southwest Colorado (Zielinski et al., 1997). This cMeffisiBn MWld be examined and 
reviewed bv other geochemical experts, with the hvpothesis'*%sWfected ^to3^vproof-of-concept" 
investigation by repeat isotopic samphng and laboratory anaMlis.,at'̂ -bothTbe same '̂Wi'C-additional well 
locations in the study area. Laboratory resources at UNI^phe'^i^pXaiiffl^ National 
Laboratory (LANL) could provide the U isotopic ana|:y|fe.i,-J% weIl-'iias\oing^!jidditid^^ 
geochemical expertise. Futui'e investigations in the SlVtC SL.are^a^pioul4.c'o'ntitipe^p%,ample'̂ feround water 
locations fbr isotopic analysis of U to build a rBgre-^jn-dfeajth^giymicaJS^a^lja^f^ to help 
fingerprint sources of ground water geochemistry.'%i,̂  % %, ^ ^ X | ^ ^ ^ ! ^ ^ 

.^.Jfe.„XX_,-,„X%.^^ - " 
of 

legacy U mining and milhng dischaEge"^waters,.\This'''eoncltlsiOn is'lDartlf^due to the small number of 
samples that were collected in Nl^D''«™mvestifatiS'n,,,,Vhich»likelyirepresent too few parts of the 
hydrologic cycle to enable an _,̂ j)lanatiqn oma-eoniple%grduffd warersy^fem. The range of 5 0 and 5D 
values in NMED's samples rnW represeiit bStJî isot"OpfGally'«raEiGhe'a water (possibly heavier isotopic 
fractionation caused by evappratidry, arig morgasofopically'-'d^eted water (lighter isotopic fractionation 
caused by low tempera^p precipitation||ff sncr^at ni]gher|lan|Felevations). Most ofthe ground water 
sample S'̂ O and 5E)iconBentratibns wfereSlmilar andjlottdHl^pse together in an x-y graph. Utilization of 
the 5'^0 and 5D,is|rt6pes ifMuture'jjnvestiJatiohs.-maf̂ 5^e useful since samples are easy to collect, require 
no preservatiygi^and'^an be^ltore,^^ rnb t̂haHUja year if the sample containers are tightly sealed to 
prevent evafjorafion. Samples o^tj5'̂ 0\andi|,5D».from other parts ofthe hydrologic system (seasonal 
precipitation, liirfaceswater.'"infiltration, impacted ground water) would be helpful to better interpretation 
and quatitificatidtVijGf thelp^jdrolbgic balance m thfe study area. 

••tr--%v.\^ ^ k X . % \ %i3 "̂' 
Interprgtatiompf the 'stapleJsptope 5 ŝ C concentration values in the 16 samples collected and analyzed 
during this iriA>esfi|atwn^ ŝ%G.phclusive''and should.be evaluated by an expert with a strong knowledge of 
carbonate gepchemistiy;,K,,'\ ^̂ ^̂ ^̂ S "̂ '' '̂ ^X'X; 
Utilization of stable isptope 5'?S concentrations was hypothesized to help identify the source of SO4 in 
ground water in the'SJSjjS SI area. Interpretation of the stable isotope S'̂ 'S concentration values in the 15 
waters samples coIle'ct'|d and analyzed during this investigation are suggested to have an isotopic 
composition similar to the S isotope results from a 1963 study of U ore rock samples from the Ambrosia 
Lake area (Jensen, 1963). The 5̂ ''S concentrations in the ground water samples are predominantly 
negative (depleted in the heavier sulfur isotope), which suggests the S may have come from biogenic 
processes and geochemical conditions similar to the reducing environment that created the original U ore 
deposit. Since sulfuric acid leaching was performed to extract and concentrate U at mill sites in the 
Ambrosia Lake area, it was hypothesized that S isotopic analysis could help determine if the source of 
SO4 in ground water in the study area may contain a sulfuric acid component. NMED's results are 
interesting but inconclusive, and the data should be reviewed and evaluated by a professional 
geochemical expert. 
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liability for misuse of the data. Data should be used at the scale 
for which they were intended. No warranty, expressed, or implied, is 
made by Earth Data Analysis Center (EDAC) regarding the utility of 
the data on any other system, nor shall t:he act of distribution 
constitute such warranty. 

Point_of_Contact: 
Contact_Information: 

Contact_Person_Primary: 
Contact_Organization: Earth Data Analysis Center 

Contact_Position: RGIS Clearinghouse Coordinator 
Contact_Address: 

AddressJType: mailing address 
Address: University of New Mexico, Bandelier West Room 111 
City: Albuquerque 
State_or_Province: New Mexico 
Postal_Code: 87131-6031 
Country: USA 

Contact_Voice_Telephone: 505-277-3622 
Contact_Facsimile_Telephone: 505-277-3614 . , 
Contact_Electronic_Mail_Address: edacSedac.unm.edu 
Hours_of_Service: 8:00-5:00 Mountain Time Zone 

Browse_Graphic 
Browse_Graphic_File_Name: http://rgisedac.unm.edu/previews/traO005.jpg 
Browse_Graphic_File_Description: Simple image of the data set and/or its 
extent. 
Browse_Graphic_File_Type: jpg 

Native_Data_Set_Environment: 
OSFl, V4.0, alpha UNIX 
ARC/INFO version 7.2.1 

'Data_Quality_Information: 
Logical_Consistency_Report: 

Chain-node topology present. 
Tolerances were chosen to prevent errors in labels, 
intersections, tics, overshoots, and undershoots. Tests 
were performed to detect these types of errors and necessary 
corrections were made. .. .- . __ 
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GPS_Roads_Metadata 
Identification_Information: 
Citation: 
Citation_Information: 

Originator: Earth Data Analysis Center 
Publication_Date: 19951201 
Title: New Mexico GPS Roads 
Edition: First 
Geospatial_Data_Presentation_Form: map 
Publication_Information: 

Publication_Place: Albuquerque 
Publisher: Earth Data Analysis Center 

Other_Citation_Details: 
Online_Linkage 
Online_Linkage 
Online_Linkage 

http://rgis.unm.edu/rgisftp.htm 
http://rgisedac.unm.edu/transport/gpsrdsddeOO.zip 
http://rgisedac.unm.edu/transport/gpsrdsddshp.zip 

Description: 
Abstract: 

This data set contains a 1:100,000 scale vector digital representation of 
all interstate highways, all US highways, most of the state highways, 
and some county roads in New Mexico. 
The data were collected using Trimble Pathfinder Basic Plus GPS units and 
differentially corrected with Trimble Pfinder software, version 2.40-07. 
They were converted to ARC/INFO format using ARC/INFO 7.0.3. 
The file size is approximately 4.2 Mb, compressed. 

Purpose: 
These data are typically used as base data for other coverages. The 
data are intended for use as a general reference to the extent and 
location of Highways and Interstates'in New Mexico. 

Supplemental_Information: 
Procedures_Used: 
The data were collected using Trimble Pathfinder Basic Plus GPS units. 
The data were differentially corrected using Base Station Files in the 
Pfinder software program. The files were converted to ARC/INFO format 
and then imported into ARC/INFO and turned into a coverage and attributed 
with the name information. 

Revisions: 
None to data. 
Item called TYPE added Nov. 2002 to delineate Interstate, US Highway, 
State Highway, or Local road. 

Reviews_Applied_to_Data: 
None 

Related_Spatial_and_Tabular_Data_Sets: 
none 

Other_References_Cited: 
none 

Notes: 
Contact the RGIS Clearinghouse for price information. 
http://rgis.unm.edu 

Time_Period_of_Content: 
Time_Period_Information: 

Single_Date/Time: 
Calendar_Date: 19951201 

Currentness_Reference: Publication Date 
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GPS_Roads_Metadata 
further makes no warranties, either expressed or implied as to any other matter 
whatsoever, including, without limitation, the condition of the product, or its 
fitness for any particular purpose. The burden for deteirmining fitness for use 
lies entirely with the user. Although these data have been processed 

successfully 
on computers of RGIS, no warranty, expressed or implied, is made by RGIS 

regarding 
the use of these data on any other system, nor does the, fact of distribution 
constitute or imply any such warranty. In no event shall RGIS have any liability 

whatsoever for payment of any consequential, incidental, indirect, special, or 
tort 

damages of any kind, including, but not limited to, any loss of profits arising 
out of use of or reliance on the geographic data or arising out of the delivery, 

installation, operation, or support by RGIS. 

Standard_Order_Process: 
Digital_Form: 

Digital_Transfer_Information: 
Format_Name: ArcExport 
Format_Version_Nuinber: 8.0.1 
Format_Version_Date: 

Digital_Transfer_Option: 
Online_0ption: 

Computer_Contact_Information: 
Network_Address: 
Network_Resource_Name: http://rgis.unm.edu/rgisftp.htm 

Digital_Form: 
Digital_Transfer_Information: 

Format_Name: Arc shape file 
Format_Version_Number: 8.0.1 
Format_Version_Date: 

Digital_Transfer_Option: 
Online_0ption: 
Computer_Contact_Information: 

Network_Address: 
Network_Resource_Naine: http://rgis.unm.edu/rgisftp.htm 

Metadata_Reference_Irif ormation: 
Metadata_Date: 19980127 
Metadata_Review_Date: 19980127 
Metadata_Contact: 

Contact_Information: 
Contact_Organization_Primary: 

Contact_Organization: Earth Data Analysis Center 
Contact_Position: Geographic Data Services Manager 
Contact_Address: 
Address_Type: mailing and physical address 
Address: 111 Bandelier West, University of New Mexico 
City: Albuquerque 
State_or_Province: NM 
Postal_Code: 87131-6031 
Country: USA 

Contact_Voice_Telephone: 505-277-3 622 
Contact_Facsimile_Telephone: 505-277-3614 
Contact_Electronic_Mail_Address: edac@edac.unm.edu 

Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata 
Metadata_Standard_Version: Version of June 8, 1994 
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GPS_Roads_Metadata ! 
Completeness_Report: Data completeness reflects the content of the source file. 

Positional_Accuracy: 
Horizontal_Positional_Accuracy: 
Hori2ontal_Positional_Accuracy_Report: 
The root-mean square error is generally .003 map units 
or less. 

Lineage: 
Process_Step: 
Process_Description: NOREEN DOCUMENT TRA0005 
Process_Date: 19951201 

Spatial_Data_Organization_Information: 
Direct_Spatial_Reference_Method: Vector 
Point_and_Vector_Obj ect_Information: 

SDTS_Terms_Description: 
SDTS_Point_and_Vector_Obj ect_Type: String 
Point_and_Vector_Obj ect_Count: 11299 

Spatial_Reference_Information: 
Horizontal_Coordinate_System_Definition: 

Geographic: 
Latitude_Resolution: 0.001 
Longitude_Resolution: 0.001 
Geographic_Coordinate_Units: Decimal Degrees 

Geodetic_Model: 
Hori2ontal_Datum_Name: North American Datiom of 1983 
Ellipsoid_Name: Geodetic Reference System 80 
Semi-major_Axis: 6,378,137 / 
Denominator_of_Flattening_Ratio: 298.257 \ 

Entity_and_Attribute_Information: 
Overview_Description: 

Entity_and_Attribute_Overview: 
There are two attributes, Name and Alt_name. The names were provided 
by the New Mexico State Highway and Transportation Department (NMSHTD). 
Name is the primary road name and Alt_name contains the secondary 
road name or the NMSHTD route designation, i.e. interstate, federally 
aided local, business loop, frontage, state highway, or county road. 

Entity_and_Attribute_Detail_Citation: none 

Distribution_Information: 
Distributor: 

Contact_Information: 
Contact_Person_Primary: 
Contact_Organization: Earth Data Analysis Center 

Contact_Position: Geographic Data Services Manager 
Contact_Address: 
Address_Type: mailing and physical address 
Address: 111 Bandelier West, University of New Mexico 
City: Albuquerque 
State_or_Province: New Mexico 
Postal_Code: your 87131-6031 
Country: USA 

Contact_Voice_Telephone: 505-277-3 622 
Contact_Facsimile_Telephone: 505-277-3614 
Contact_Electronic_Mail_Address: edac@edac.unm.edu 
Hours_of_Service: SAM - 5PM Mountain Time 

Distribution_Liability: 
RGIS provides these geographic data "as is" and makes no guarantee or warranty 
concerriing the accuracy of information contained in the geographic data. RGIS 
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Cities_Metadata 
Ident i f i ca t i on_lnformati on: 
Ci t a t i on: 
Ci t a t i on_lnf ormati on': 
Or ig inator : Earth Data Analysis Center 
Publication_Date: 19950501 
Publication_Time: 
T i t l e : C i t i es and towns 
Ed i t ion : 
Geospatial_Data_Presentation_Form: map 

Series_Name: 
l ssue_ lden t i f i ca t i on : 

Publi ca t i on_lnformati on: 
Publication_Place: Albuquerque 
Publisher: RGIS 

Other_Citation_Detai1s: 
Online_Linkage: 

Descr ipt ion: 
Abstract : 

This data set contains points fo r 1600 populated places, c i t i e s and towns, 
in New Mexico. The points were generated from l a t i t ude and longitude 
coordinates contained i n the GNIS f i l e , and therefore, do not have a 
known scale. 

Purpose: 
This data set was created to show the locations of towns in New Mexico 
mainly as a reference background to other geographic features. 

Supplemental_lnformation: 

Procedures_Used: 
A completed dBASE ill file of New Mexico place names was obtained from 
the local GNIS contractor, coordinates for longitude and latitude were 
extracted from that file. They are in the format nnnnnnNnnnnnnnw. A c 
program was written to remove the N and w; insert spaces between the 
degrees, minutes, and seconds as well as between the 2 coordinates; and 
reverse the order so that longitude was first. Next, points were created in 
ARC/INFO 7.0.3 with the generate command. Then the point file was joined 
back to the GNis file attributes. From the GNIS web Site a text file of 
population, elevation, and 7.5 minute topographic quad map name was 
obtained. Using the GNIS ID, this hew data was attached to the 
point data set. 

Revisions: 
This data set has been revised once to correct points for which the 
original geographic coordinates were incorrect. 

Reviews_Applied_to_Data: 
Points were checked for accurate locations by drawing them against a 
background of county boundaries and comparing county names of the two 
files for matching. 

Related_Spatial_and_Tabular_Data_Sets: 
FpnOOOS Features and Place Names for populated and historic towns, etc. 

Other_References_cited: 
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Cities_Metadata 

Notes: 
data sets. 

Time_Period_of_Content: 
Time_Period_information: 
Si ngle_Date/Ti me: 
Calendar_Date: 19950501 

Currentness_Reference: 

Status: 
Progress: complete 
Maintenance_and_Update_Frequency: 

Spatial_Domain: 
Boundi ng_Coordi nates: 
West_Bounding_Coordinate: -109.04055786 
East_Boundi ng_coordi nate: -103.04165649 
North_Boundi ng_Coordi nate: 36.99861145 
South_Bounding_Coordinate: 31.33388901 

Keywords: 
Theme: 
Theme_Keyword_Thesaurus: None 
Theme_Keyword: cities 

Place: 
Place_Keyword_Thesaurus: None 
Place_Keyword: State of New Mexico 

Stratum: 
stratum_Keyword_Thesaurus: None 
Stratum_Keyword: None 

Temporal: 
Temporal_Keyword_Thesaurus: None 
Tempo ral _Keyvyord: None 

Access_Constraints: 

Jse_Constraints: 
The coordinates from which the points were derived were determined manually 
from paper 7.5 minute map sheets. The points are only as accurate as 
4-U« ^^.J^.;.,.,-! ..,-.„. .-.1 - ^ r ^ r - . ^ f 4 r . r , r̂  r.,...-r^ .- r- -.IIA,,.,,-

Poi nt_of.contact: 
Contact_informati on: 
Contact_Person_Pri mary: 
Contact_Person: Amy Budge 
Contact_organization: Earth Data Analysis Center 

Contact_Position: Geographic Data services Manager 
contact_Address: 
Address_Type: mailing address 
Address: 118 Bandelier West, University of New Mexico 
city: Albuquerque 
State_or_Province: New Mexico 
Postal_Code: 87131 
country: USA 

Contact_Voice_Telephone: 505-277-3622 x231 
contact_TDD/TTY_Telephone: none 
Contact_Facsimile_Telephone: 505-277-3614 
Contact_Electronic_Mail_Address: edacSspock.unm.edu 
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Cities_Metadata 
Hours_of_service: 8:00 AM to 5:00 PM, Mountain Time Zone 

Data_set_credit: 

Securi ty_ lnformat i on: 
Security_Classif ication_System: None 
Secur i ty_c1ass i f icat ion: Unclassi f ied 
Securi ty_Handli ng_Descri p t i on: None 

Native_Data_Set_Environment: OSFl, v4.0, alpha UNIX, ARC/INFO version 7.1.1 
Cross_Reference: 
c i ta t ion_ ln fo rmat ion : 
Or ig inator ; Julyan, Bob and U.S.G.S. Goegraphic Names Information System 
Publication_Date: 1995 
Publication_Time: 
T i t l e : Goegraphic Names of New Mexico 
Ed i t ion : 
Geospatial_Data_Presentation_Form: dBase f i l e 
Series_lnformation: 

series_Name: 
l ssue_ lden t i f i ca t i on : 

Publ icat ion_informat ion: 
Publication_Place: unknown 
Publisher: U.S. Geological Survey 

Other_Citation_Detai1s: 
Online_Linkage: 

Data_Quali ty_lnformat i on: 
Attr ibute_Accuracy: 

A t t r i bute^ccuracy_Report: see Enti t y_At t r ibu te_ ln f ormati on 
Quanti t a t i ve_Att r i bute_Accuracy_Assessment: 

Attribute_Accuracy_value: See Explanation 
Attribute_Accuracy_Explanation: 

A t t r i bu te accuracy i s described, where present, wi th each 
a t t r i bu te defined i n the Ent i ty and A t t r i bu te sect ion. 

Logical_Consistency_Report: Point features present. 
Completeness_Report: 

Posi t i onal_Accuracy: 
Hori zontal_Posi t i onal_Accu racy: 

Horizontal_Positional_Accuracy_Report: 

Ver t i cal_Posi t i onal .Accuracy: 
v e r t i cal_Posi t i onal_Accuracy_Report; 

Lineage: See also Supplemental_information: 
Source_information: 

Source_Citation: 
Ci t a t i on_lnformati on: 
Or ig inator : 
Publi cat i on_Date: 
T i t l e : 

Source_scale_Denominator: 
Type_Of_Source_Medi a: 
Source_Ti me_Peri od_of.Content: 

Ti me_Peri od_lnformati on: 
Si ngle_Date/Ti me: 
Calendar_Date: 

Source_Currentness_Reference: 
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Cities_Metadata 
Source_Citation_Abbreviation: I 
source_Contribution: 

Cloud_Cover: 

spati al_Data_Organi zat i on_lnformati on: 
Di rect_Spati al_Reference_Method: Poi nt 
Point_and_Vector_object_lnformation: 

SDTS_Terms_Description: 
SDTS_Poi nt_and_Vecto r_Obj ect_Type: Poi nt 
Point_and_vector_Object_Count: 1600 
SDTS_Poi nt_and_Vector_object_Type: s t r i ng 
Point_and_vector_Object_count: 0 
SDTS_Point_and_Vector_object_Type: GT-polygon composed of chains 
Poi nt_and_vector_Obj ect_Count: 0 

Spati al_Reference_informati on: 
Horizontal_Coordinate_System_Definition: 

Geographic 
Latitude_Resolution: 
Longi tude_Resoluti on: 
Geographic_Coordinate_units: Decimal Degrees 

Geodetic_Model: 
Horizontal_Datum_Name: Unknown 
Ellipsoid_Name: Clarke 1866 
Semi-major_Axis: 6378206.4 
Denomi nator_of_Flatteni ng_Ratio: 294.98 

Enti t y _ a n d ^ t t r i b u t e _ l n f ormati on: 
Detai1ed_Descri p t i on: 

Enti ty_Type: 
Entity_Type_Label: CIT0004.PAT ,-
Ent i ty_Type_Defini t ion: Point A t t r i bu te Table ( 
Entity_Type_Definition_Source: ARC/INFO ^-

A t t r i b u t e : 
At t r ibute_Label : 
A t t r i bu te_De f in i t i on : Point A t t r i bu te Table 
At t r ibute_Def in i t ion_source: ARC/INFO 
A t t r i bute_Domai n_Values: 

Enumerated_Domain: 
Enumerated_Domain_Value: 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t ion_source: 

A t t r i b u t e : 
At t r ibute_Label : AREA 
A t t r i bu te_De f in i t i on : Degenerate area of point 
At t r ibute_Def in i t ion_source: Assigned 
A t t r i bute_Domai n_values: 

Enumerated_Domai n: 
Enumerated_Domain_value: 0 
Enumerated_Domai n_val ue_De-Fi ni t i on: 
Enumerated_Domai n_value_Defi ni t ion_source: 

A t t r i b u t e : 
At t r ibute_Label : PERIMETER 
A t t r i bu te_De f in i t i on : Degenerate perimeter of point 
At t r ibute_Def in i t ion_source: Assigned 
A t t r i bute_Domai n_values: 

Enumerated_Domai n: 
Enumerated_Domain_value: 0 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_Value_Defi ni t ion_source: 

A t t r i b u t e : 
At t r ibute_Label : CIT0004# 
A t t r i bu te_De f in i t i on : In ternal feature number̂  , . . . ( 
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cities_Metadata 
A t t r i bute_Defi ni t i on_Source: Computed 
At t r i bute_Domai n_Values: 

Enumerated_Domai n: 
Enumerated_Domain_Value: Sequential unique pos i t i ve integer 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_Sou rce: 

A t t r i b u t e : 
At t r ibute_Label : CIT0004-ID 
A t t r i bu te_De f i n i t i on : User-assigned feature number 
A t t r i bute_Defi ni t ion_Source: user-def i ned 
A t t r i bute_Domai n_values: 

Enumerated_Domai n: 
Enumerated_Domain_value: integer 
Enumerated_Domai n_Val ue_Def'i ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_sou rce: 

A t t r i b u t e : 
At t r ibute_Label : NUM 
A t t r i bu te_De f i n i t i on : GNIS i d e n t i f i c a t i o n number 
At t r ibute_Def in i t ion_Source: 
A t t r i bute_Domai n_values: 

Enumerated_Domai n: 
Enumerated_Domain_Value: 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_source: 

A t t r i b u t e : 
At t r ibute_Label : NAME 
At t r i bu te_De f i n i t i on : Name of c i t y 
A t t r i bute_Defi ni t i on_Source: 
A t t r i bute_Domai n_values: 

Enumerated_Domain: 
Enumerated_Domai n_value: 
Enumerated_Domai n_Value_Defi ni t i on: 
Enumerated_Domain_value_Definition_Source: 

A t t r i b u t e : 
At t r ibute_Label : FEATURE 
A t t r i bu te_De f i n i t i on : Type of feature 
At t r ibute_Def in i t ion_source: 
A t t r i bute_Domai n_values: 

Enumerated_Domain: 
Enumerated_Domain_Value: ppl = populated place 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_source: 

A t t r i b u t e : 
At t r ibute_Label : CNTY 
A t t r i bu te_De f i n i t i on : County wherein c i t y i s located 
At t r ibute_Def in i t ion_Source: 
Attribute_Domain_Values: 

Enumerated_Domai n: 
Enumerated_Domai n_value: 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_Sou rce: 

A t t r i b u t e : 
At t r ibute_Label : COORD 
A t t r i bu te_De f i n i t i on : l a t i t u d e and longitude of c i t y point locat ion 
A t t r i bute_Defi ni t i on_source: 
Attribute_Domain_values: 

Enumerated_Domain: 
Enumerated_Domain_value: 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domain_Value_Definition_Source: 

A t t r i b u t e : 
At t r ibute_Label : ELEVATN 
A t t r i bu te_De f i n i t i on : Elevation of c i t y , i n feet 
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At t r ibute_Def in i t ion_Source: 
Attribute_Domain_Values: 

Enumerated_Domai n: 
Enumerated_Domai n_value: 
Enumerated_Domai n_value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_Source: 

A t t r i b u t e : 
At t r ibute_Label : TOPOMAP 
A t t r i bu te_De f i n i t i on : Name of 7.5 minute quad map on which c i t y i s located 
A t t r i bute_Defi ni t i on_Source: 
A t t r i bute_Domai n_val ues: 

Enumerated_Domai n: 
Enumerated_Domai n_Value: 
Enumerated_Domai n_Value_Defi ni t i on: 
Enumerated_Domai n_Value_Defi ni t i on_Sou rce: 

A t t r i b u t e : 
A t t r i bute_Label: POP 
A t t r i bu te_De f i n i t i on : Population of c i t y (only ava i lb le fo r larger places) 
A t t r i bute_Defi ni t i on_Source: 
A t t r i bute_Domai n_values: 

Enumerated_Domai n: 
Enumerated_Domain_value: 
Enumerated_Domai n_Value_Defi ni t i on: 
Enumerated_Domai n_value_Defi ni t i on_Source: 

Overvi ew_Descri p t i on: 
Enti ty_and_Attr i bute_Overvi ew: 
The num, name, feature, cnty, and coord f i e l d s were taken from the o r ig ina l 
GNIS f i l e fo r New Mexico. Elevatn, topomap, and pop were attached la te r 
from f i l e s obtained from the Board of Geographic names Web s i t e . 

Ent i ty_and_Att r ibute_Detai l_Ci tat ion: Not Avai lable ( 

D is t r ibut ion_ ln format ion: 
D i s t r i b u t i o n _ L i a b i l i t y : RGIS program assumes no l i a b i l i t y fo r misuse of the data 
Standard_Order_Process: 

Digital_Form: 
Di gi ta l_Transfer_informati on: 

Format_Name: ARCE ARC/INFO Export format 
Format_Version_Number; 7.1.1 
Format_Version_Date; n/a 
Format_Specification: n/a 
Format_lnformation_Content: n/a 
Fi1e_Decompressi on_Technique: Compressed 

Digi tal_Transfer_Option: 
O f f ! i ne_Opti on: 

Offl ine_Media: CDROM, 3.5" d isk, 4mm tape, 8mm tape, .25" tape 
Recording_Format: low, medium, or high density 

Fees: Most f i l e s $45.00 plus $25.00 media charge 
Order ing_instruct ions: RGIS Clearinghouse, Earth Data Analysis center 
Turnaround: var iab le , usual ly w i th in 10 working days 

Custom_Order_process: Guest account option fo r f t p access, 
Technical_Prerequisites: Hardware and software compatible wi th Arc Export or 

Arcview. 
Avai1able_Ti me_Peri od: 
Time_Period_information: 

Range_of_Dates/Ti mes: 
Beginning_Date: Present 
Ending_Date: Unknown 

Metadata_Reference_lnforfflation: 
Metadata_Date: 19980223 _ ( 
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Metadata^Contact: 
Contact_lnformati on: 
contact_Person_Pri mary: 
Contact_Person: Amy Budge 
Contact_Organization: Earth Data Analysis center 

Contact_Position: Geographic Data Services Manager 
Contact-J^ddress: 
Address_Type: mailing address 
Address: 118 Bandelier West, university of New Mexico 
City: Albuquerque 
State_or_Province: New Mexico 
Postal_Code: 87131 
Country: USA 

Contact_Voice_Telephone: 505-277-3622 x231 
Contact_TDD/TTY_Telephone: none 
Contact_Facsimile_Telephone: 505-277-3614 
Contact_Electronic_Mai1address: edac@spock.unm.edu 
Hours_of_Service: 8:00 AM to 5:00 PM, Mountain Time Zone 

Metadata_standard_Name: FGDC Content Standards for Digital Geospatial Metadata 
Metadata_Standard_versi on: 19940608 
Metadata_Time_Convention: Local Time 
Metadata_Security_lnformation: 
Metadata_Secu ri ty_Classi fi cati on_System: None 
Metadata_Securi ty_Classi fi cati on: Unciassi fi ed 
Metadata_security_Handling_Description: None 
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Mayerson, David, NMENV 

From: iViayerson, David, NIVIENV 

Sent: Wednesday, January 09, 2008 11:49 

To: Arfman, Suzan, NiVlENV 

Subject: Categorization of minesites for map presentation 

Suzan: As we had discussed yesterday, could you see if you could symbolize the minesites by the 
PRODUCTION and MINING_iVlET fields. For the PRODUCTION field, some of the sites are categorized by a 
letter followed by hyphen and "f" (e.g., the Dakota Mine is classified "a-f"); just use the first letter in all cases. 

For MiNiNG_MET, just use 3 categories: surface, underground, surface + underground. For the few that have 
some odd entries, categorize as follows 
Open stope^underground 
stripping=surface 
room and pillar=underground 

Hopefully this will cover all the combinations and not make the map too messy. 

David L. i\/layerson 
New Mexico Environment Department 
Ground Water Quality Bureau 
Superfund Oversight Section 
1190 St. Francis Drive, Suite N2312 
Santa Fe, NM 87505 

Telephone: (505)476-3777 
Fax: (505)827-2965 
david.maverson ©state.nm.us 
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Mayerson, David, NMENV 

From; Mayerson, David, NMENV 

Sent: Tuesday, January 15, 2008 13:02 

To: Arfman, Suzan, NMENV 

Subject: RE: Mines 

Now this is starting to look like what I'm after. See comments to previous email regarding Bluewater mill 
especially. 

Can you symbolize the mines so that the shape indicates one of the 3 MINING_MET categories, and the color 
indicates production? 

David L. Mayerson 
New Mexico Environment Department 
Ground Water Quality Bureau 
Superfund Oversight Section 
1190 St. Francis Drive, Suite N2312 
Santa Fe, NM 87505 

Telephone: (505)476-3777 
Fax: (505)827-2965 
david.mayerson@state.nm.us 

From: Arfman, Suzan, NMENV 
Sent: Tuesday, January 15, 2008 12:50 
To: Mayerson, David, NMENV 
Subject: Mines 

mailto:david.mayerson@state.nm.us


geology metadata 
Abstract: 
The Digital Geologic Map of New Mexico in ARC/INFO Format 
by Gregory N. Green and Glenn E. Jones 
This geologic map was prepared as part of a study of digital methods and 
techniques as applied to complex geologic maps. The geologic map was 
digitized in GSMAP version 8 (Seiner and Taylor, 1992) at Socorro, New Mexico 
by Orin Anderson and Glen Jones and published as the Geologic Map of New 
Mexico 1:500,000 (Anderson and Jones, 1994) in GSMAP format. The vector line 
work and polygon point labels were converted to ARC/INFO format on a DOS 
based PC with GSMARC (Green and Seiner,1988). These data were transferred 
to a Data General UNIX system and loaded into ARC/INFO. Each vector and 
polygon was given attributes derived from the original 1994 GSMAP geologic 
map. Both digital versions are at 1:500,000 scale using the Lartibert Confoirmal 
Conic map projection parameters of the State base map. The coverage was projected 
into Geographic NAD27 August 2000, and reprojected into Geographic NAD83 in August 
2001. 

* Any use of trade, product, or firm names is for descriptive purposes 
only and does not imply endorsement by the U.S. Government. 

Purpose: 
Applications that use this data 

models and assesments 
Intended use of data 

base geologic map 

Liinitations_of _Data: 
Scale is 1:500,000 and should not be used outside that range 

In order to use this database, ARC/INFO software and hardware and FTP 
transfer software to copy the database to the ARC/INFO platform are required. 
Published geologic maps are prepared using a USGS topographic base map 
that contains the hydrology, hypsography, and political feat:ures. Because 
this digital version of the Geologic Map of New Mexico started as a geologic 
map, these features were not present.. Only those water bodies that were 
required to close polygons were added. The digital hydrology is not complete 
or as accurate as the original USGS 1:500,000 topographic base. A few water 
bodies were added for visual effect. No roads, contours, or towns were 
present on the GSMAP version of the geologic map and none were added to 
this' ARC/INFO version. 

Entity_and_Attribute_Overview: 
CODING SCHEME FOR ARC ATTRIBUTES: 
ITEM FEATURE 

PI GSMAP Shorthand attribute 
HP Line pattern from NMLIN.LIN 
NAME Name 

Line Types and Attributes 
PI HP Name 

contact 
Ti dikes 
solid faults 
thrust faults 
dashed fault 
group to specific (lump grouping) 
dotted faults 
Yi dikes 
Map Border 
TKi dikes 
Tli dikes 
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1 
2 
5 
6 
8 
9 
11 
12 
21 
22 
32 

1 
501 
102 
102 
114 
1 
105 
507 
127 
505 
503 



42 
50 
51 
52 
62 
72 • 
75 
400 
401 

508 
1 
1 
502 
504 
506 
1 
4 
4 

geology metadata 
Tif dikes 
Dams 
Mine dumps 
Tuim dikes 
Tui dikes 
Zi dikes 
Precambrian shear zone 
water (shore line) 
water (playa) 

CODING SCHEME FOR POLYGON ATTRIBUTES: 
ITEM FEATIJRE 

PI 
HP 
NAME 

GSMAP Shorthand attribute 
Shade pattern from NMSHD.SHD 
Name 

Polygon Types and Attributes 
PI HP NAME 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
17 
18 
19 
20 
21 
23 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

1 
2 
3 
4 
58 
5 
8 
181 
243 
113 
18 
22 
118 
218 
83 
59 
9 
11 
10 
17 
61 
6 
60 
42 
40 
15 
19 
72 
55 
41 
52 
51 
16 
56 
20 
24 
25 
63 
31 
18 
12 

Qa 
Ql 
Qe 
Qeg 
Qd 
Qpl 
QP 
Qb 
Qr 
Qv 
Qbo 
Qvr 
Qbt 
Qoa 
QTb 
QTt 
QTp 
Qfg 
QTsf 
QTs 
Tus 
Tfl 
Tsf 
To 
Tip 
Tos 
Thb 
Tnb 
Tpb 
Tmb 
Tnr 
Tnv 
Tc 
Tv 
Tif 
Tuv 
Tlv 
Tuau 
Tual 
Turp 
Tlrp 
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45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 

13 
68 
7 
26 
54 
57 
73 
45 
90 
91 
92 
102 
109 
107 
93 
261 
267 
238 
255 
221 
239 
236 
134 
79 
81 
82 
208-
233 
231 
123 
129 
124 
225 
170 
219 
242 
197 
223 
226 
169 
227 
191 
232 
78 
171 
241 
186 
80 
166 
229 
187 
237 
192 
165 
164 
163 
142 
143 
148 
151 
150 
149 
144 

Tla 
Turf 
Tlrf 
Ti 
Tui 
Tuim 
Tli 
Tps 
Tsj 
Tn 
Toa 
Tpc 
TKr 
TKpr 
TKa 
TKav 
TKi 
K 
Ki 
Ka 
Ku 
Kmc 
Kvt 
Kkf 
Kpc 
Kls 
Kpn 
Knf 
Kmv 
Kch 
Klv 
Kmf 
Kpl 
Kms 
Kph 
Kmm 
Kcc 
Kg 
Kmg 
Kmr 
Kpg 
Kth 
Kma 
Km 
Kmu 
Kml 
Kdr 
Kdm 
Kd 
Kc 
Kgg 
Kgh 
Kgr 
Kdg 
Kbm 
Kl 
J 
Jm 
Jmsu 
Jz 
Jze 
Je 
Jsr 
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109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
132 
133 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
155 
157 
158 
160 
161 
162 
163 
164 
165 
166 
169 
170 
171 
172 
173 
174 
175 
176 
177 

120 
206 
121 
122 
125 
126 
127 
128 
86 
162 
254 
253 
184 
172 
173 
174 
183 
252 
188 
189 
190 
194 
246 
204 
110 
167 
234 
153 
154 
222 
168 
131 
132 
205 
209 
88 
228 
247 
193 
135 
116 
158 
111 
94 
251 
256 
178 
258 
177 
264 
262 
89 
98 
99 
101 
161 
87 
85 
117 
160 
97 
112 
1 

@ 
©rp 
@c 
©r 
&h 
@t 
©g 
@s 
@cu 
@m 
Pz 
P 
Pqr 
Pqm 
Pr 
Psi 
PC 
Pat 
Pty 
Psr 
Pgq 
Pep 
Pbc 
Pec 
Psa 
Pg 
Psg 
Pco 
Pvp 
Py 
Pa 
Pau 
Pal 
Pys 
Pay 
Pet 
Ph 
Pb 
P& 
P&sc 
& 
&m 
&me 
&s 
&ps 
&lc 
M 
MD 
M_ 
D 
SO 

so_ 
0_ 
0_P 
Ys 
Yp 
YXp 
X 
Xms 
Xm 
Xp 
Xmo 
Qa/QTs 
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178 
184 
189 
190 
191 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
400 
401 

1 
2 
8 
8 
8 
3 
3 
3 
3 
3 
9 
224 
3 
36 
137 
218 
216 
216 

Qa/QTsf 
Ql/QTs 
Qp/QTs 
Qp/QTsf 
Qp/Tsf 
Qe/Qa 
Qe/Qp 
Qe/Qpl 
Qe/QTs 
Qe/QTsf 
QTp 
Kgc 
Qe/Tnb 
ds 
Xmu 
Qoa/To 
Water 
Playa 

3 00 0 blank 

Procedures_Used: 
This geologic map was prepared as part of a study of digital methods and 

techniques as applied to complex geologic maps. The geologic map was 
digitized in GSMAP version 8 (Seiner and Taylor, 1992) at Socorro, New Mexico 
by Orin Anderson and Glen Jones and published as the Geologic Map of New 
Mexico 1:500,000 (Anderson and Jones, 1994) in GSMAP format. The vector line 
work and polygon point labels were converted to ARC/INFO format on a DOS 
based PC with GSMARC (Green and Seiner,1988). These data were transferred 
to a Data General UNIX system and loaded into ARC/INFO. Each vector and 
polygon was given attributes derived from the original 1994 GSMAP geologic 
map. Both digital versions are at 1:500,000 scale using the Lambert Conformal 
Conic map projection parameters of the State base map. The coverage was projected 
into Geographic NAD27 August 2000, and reprojected into Geographic NAD83 in August 
2001. 

• This database was developed on a Data General computer system using 
DG/UX Release 5.4R3.10 UNIX and ARC/INFO 7.0.3 software. The lineset and 
shadeset files are coded for a HP 650C plotter. 

Revisions: 
31 March 1997 Creation date 
2 5 Aug 1997 Last revision to dataset 
16 Aug 2000 Projection change from Lambert NAD27 to Geographic NAD27 
31 Aug 2001 Datum Change from Geographic NAD27 to Geographic NAD83 

Reviews_Applied_to_Data: 
For the digital review, we thank Nancy Shock and Pat Stamile of the USGS. 

Related_Spatial_and_Tabular_Data_Sets: 

OREAD.ME Text file that contains this Open-File 97-52 document. 

OREAD.MET A text, version of the ARC DOCUMENT metafile. 

LOAD.AML ARC/INFO .commands tb create the data bases. 
NNMAP.A2X1L ARCPLOT commands that create a plot file of the geologic 

map from the data bases. 

NMMAP.EOO Contacts, dikes and faults file for the Geologic Map of 
New Mexico. 

NMAPl.TXT Text files for the Geologic Map 
Page 5 



geology metadata 
through 

NMMAP2.TXT 

VENTS.EOO Volcanic Vents for the Geologic Map of New Mexico. 

MAPBAR.AML ARCPLOT commands for the scale bar, courtesy of Bill 
Beeman, USGS. 

LAMBERT.PRJ The Geologic Map of New Mexico projection parameters. 

NMLIN.EOO ARC/INFO lineset NMLIN.LIN, the palette of line types. 

NMSHD.EOO ARC/INFO shadeset NMSHD.SHD, the palette of colors. 

FNT003.E00 ARC/INFO geologic symbols font file. 

NMINDEX.AML ARCPLOT commands that create a plot file of the index sheet. 

NMINDEX.EOO Data base of the geologic map explanation. 

NMINDEX1.TXT Text files for the sheet two of the explanation. 
through 

NMINDEX8.TXT 

NMINDEXl.FRM Formation text files for sheet two of the explanation. 
through 

NMINDEX8.FRM 

SOURCES.AML ARCPLOT commands that create a plot file of the source 
of data sheet. 

SOURCES.EOO Data base of the sources data sheet. 

NMSCR1.TXT Text files for the sources of data sheet. 
through 

NMSCR4.TXT 

References_Cited: 
Anderson, 0. J., and Jones, G. E., 1994, Geologic Map of New Mexico: New 

Mexico Bureau of Mines and Mineral Resources, Open-file Report 408-A 
and B, Geologic map and 15 magnetic disks, 1:500,000. 

Seiner, G.I. and Taylor, R.B., 1992, System 8, computer file: GSMAP, GSMEDIT, 
GSMUTIL, GSPOST, GSDIG and other programs version 8: U.S. Geological 
Survey Open-File Report 92-217-A and B, 217 p. and magnetic disk. 

Green, G.N., and Seiner, G.I., 1988, GSMARC: A program and procedure to 
convert GSMAP data bases into ARC/INFO coverages, GSDARC: A 
counterpart program for GSDRAW data bases and an ARC/INFO procedure 
to topologically structure resultant data: U.S. Geological Survey Open-
File Report 88-430-A and B, 16 p. and magnetic disk. 

Notes: 
Adobe, Acrobat, and PostScript are trademarks of Adobe Systems Inc. 
ARC/INFO is a trademark of Environmental Systems Research Institute. 
Other trademarks and service marks are the trademarks and service marks 
of their respective companies. 

The authors wish to thank Orin Anderson for providing access to the 
Geologic Map of New Mexico GSMAP data sets. For the digital review, we also 
thank Nancy Shock and Pat Stamile of the USGS. 
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Currentness_Reference: 
none planned 
Maintenance_and_Update_Frequency: 
none planned 

Access_Constraints: 
no restrictions apply 

Data_Set_Credit: 
U.S. Geological Survey 
New Mexico Bureau of Mines and Mineral Resources, Socorro, New Mexico 
Completeness_Report: 
The digital hydrology is not complete or as accurate as the original 
USGS 1:500,000 topographic base. 
Horizontal_Positional_Accuracy_Report: 

Vertical_Positional_Accuracy_Report: 

Cloud_Cover: 
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<?xml version = "1.0" encoding = "UTF-8" ?> 
<metadata xml:lang=="en"> 
- <idinfo> 

- <citat ion> 
- <citeinfo> 

<or ig in>Off ice o f t h e S ta te Engineer- W.A.T.E.R.S. d o w n l o a d . </or igin> 
<pubdate>December 2001</pubdate> 
<tit le Sync="TRUE">may_06_we l l s< / t i t l e> 
<geoform Sync="TRUE">vector d ig i t a l da ta</geoform> 
<otherc i t>This da ta set is upda ted a p p r o x i m a t e l y eve ry s ix 

months< /o therc i t> 
<oniink S y n c = " T R U E " > \ \ A q u i f e r \ H G I S \ g i s \ w a t e r s \ m a y _ 0 6 

\ s h a p e \ m a y _ 0 6 _ w e l l s . s h p < / o n l i n k > 
<ftname Sync="TRUE">may_06_we l l s< / f tname> 

</citeinfo> 
</ci tat ion> 

- <descript> 
<abstract>The e x p o r t e d ESRI po in t shape f i l e ' a l lwe l l s ' w a s m a d e us ing 

Arc Map 9 . I o n a W i n d o w s XP w o r k s t a t i o n . The po in ts w e r e c rea ted 
f r o m a d o w n l o a d of thie I n f o r m i x data base in JUNE, 2 0 0 5 . Source of 
t h e loca t ion of t h e po in ts va r ies . A l l S ta te Plane Coord ina tes w e r e 
en te red by t he app l i can t as t h e loca t ion o f his w e l l , usua l ly f r o m 
l ook ing a t a 1:24k USGS topog raph i ca l m a p . A UTM coo rd ina te is 
ca lcu la ted t o t h e c e n t e r o f t h e t h i r d qua r t e r , or t h e sma l les t q u a r t e r of 
a sec t ion o f land w i t h i n t h e Publ ic Land Survey Sys tem (PLSS). These 
q u a r t e r s w e r e a lso i den t i f i ed by t h e app l i can t as t h e loca t ion of t h e 
w e l l . I f no qua r t e r w a s g i v e n , t h e I ITM coord inate , is calcul^ated t o t h e 
cen te r o f t h e sec t i on . The Bureau o f Land Managemen t ' s GCDB * . l x 
f i l es w e r e used t o p lo t t h e w e l l s in t h e da tabase t h a t are en te red by 
sec t i on , qua r t e r , qua r t e r , qua r t e r desc r i p t i on . Po in ts t h a t w e r e 
o r i g ina l l y loca ted in t h e Sta te Plane Coord ina te s y s t e m yyere p ro j ec ted 
us ing A r c l n f o t o UTM Zone 13 , NAD83. f h e f i na l da ta se t is p ro j ec ted 
in UTM Zone 13 , NAD83. A t t r i b u t e s f b u h d w i t h t h i s coverage a r e 
d o w n l o a d e d f r o m t h e OSE WATERS da tabase w i t h t h e excep t i on o f X-
c o o r d , y - coo rd w h i c h w e r e ca lcu la ted . Accuracy 6 f w e l l i n f o r m a t i o i n 
w i l l be g rea t l y enhanced w h e n t h e en t i r e s ta te has been 
abs t r ac ted . </abstract> 

<purpose>The purpose o f t h i s da ta is t o p rov ide a g raph ica l 
r ep resen ta t i on f o r es t ima tes o f t hese w a t e r r i gh t s 
loca t ions . </purpose> 

<langdata Sync="TRUE">en</ iangdata> 
</descript> 

- <tinneperd> 
- <t imeinfo> 

- <sngdate> 
<caidate>May 2006</ca idate> 

</sngdate> 
</t imeinfo> 
<cur ren t>pub l i ca t ion da te</cur ren t> 

</t imeperd> 
- <status> 

<progress>Complete</progress> 
<update>As needed</update> 
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</status> 
- <spdom> 

- <bounding> 
<westbc Sync="TRUE">-109.304647</westbc> 
<eastbc Sync="TRUE">-102.961842</eastbc> 
<nor thbcSync="TRUE">37.040931</nor thbc> 
<southbc Sync="TRUE">31.321126</southbc> 

</boundlng> 
- <iboundng> 

<lef l :bcSync="TRUE">116702.320724,</ ief tbc> 
<rightbc Sync="TRUE">681302.247278</ r igh tbc> 
<topbc Sync="TRUE">4099412.967293</ topbc> 
<bo t tombcSync="TRUE">3472201.046887</bo t tombc> 

</lboundng> 
<nninalti Sync="TRUE">0.000000</mina l t i> 
<nnaxalti Sync="TRUE">3742.523894</maxa l t i> 

</spdom> 
- <keywords> 

- <thenne> 
<themekt>Off ice of t h e S ta te Engineers WATERS Wel ls< / themekt> 
<themekey>wel ls</ themekey> 

</theme> 
</keywords> 
<accconst>>This data is made ava i lab le by t h e Off ice o f t h e Sta te Engineer t o 

t h e pub l ic f r ee bf charge . </accconst> 
<useconst>The user is adv ised t o read t h e abs t rac t and unde rs tand t he r 

l im i ta t i ons bf t h e dataseit. Use a t y o u r o w n r isk.</useconst> 
- < p t c o n t a c > '" '•' ' 

- <cntinfo> 
- <cntperp> 

<cntper>Margaret Porter<:/cntper> 
<cntorg>Off ice of t h e S ta te Eng ineer</cntorg> 

</cntperp> ... ... ; . . > ; , . . . :. . • 
<cntpos>Hydro ipgy Bureau GIS Ana lys t .< /cn tpos> 
<cntvo ice>505-827-5097</cntvo ice> 
<cntemai i>margare t .por te r@sta te .nm.us</cn temai l> 
<cntin5t>This da ta is ava i lab le a t ou r OSE w e b s i te t h r o u g h t h e g is 

page a t : w w w . s e o . s t a t e i i n m . u s / w a t e r - i n f o / g i s - m a p s < / c n t i n s t > 
</cntinfo> 

</ptcontac> 
<native Sync="TRUE">Microsof t W i n d o w s XP Vers ion 5.1 (Bu i ld 2600 ) 

Service Pack 2; ESRI ArcCata log 9 .1 .0 .722</na t ive> 
<natvform Sync="TRUE">Shapef i le</natvform> 

</idinfo> 
<dataqual> 
- <iineage> 

- <prgcstep> 
<procdesc Sync="TRUE">Metadata impor ted.</procdesc> 
<srcused S y n c = " T R U E " > C : \ D O C U M E ~ l \ m p o r t e r \ L O C A L S ~ l 

\ T e m p \ x m l 2 4 0 . t m p < / s r c u s e d > ( 
<date Sync="TRUE">20030107</date> 
< t imeSync="TRUE">14295600< / t ime> 

http://www.seo.stateiinm.us/water-info/gis-maps%3c/cntinst
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</procstep> 
- <procstep> 

<procdesc Sync="TRUE">Dataset copied.</procdesc> 
<srcused Sync-"TRUE" /> 
<date Sync="TRUE">20030107</date> 
<time Sync="TRUE">22514100</time> 

</procstep> 
- <procstep> 

<procdesc Sync="TRUE">Metadata imported.</procdesc> 
<srcused Sync="TRUE">C:\DOCUME~l\mporter\LOCALS~l 

\Temp\xml30B.tmp</srcused> 
<date Sync="TRUE">20050601</date> 
<time Sync="TRUE">14114200</time> 

</procstep> 
- <procstep> 

<procdesc Sync="TRUE">Metadata imported.</procdesc> 
<srcused Sync= "TRUE">C:\DOCUME~l\mporter\LOCALS~l 

\Temp\xml294.tmp</srcused> 
<date Sync="TRUE">20050713</date> 
<time Sync="TRUE">15115500</time> 

</procstep> 
- <procstep> 

<procdesc Sync="TRUE">Metadata imported.</procdesc> 
<srcused Sync="TRUE ">C:\DOCUME~l\mporter \LOCALS~l 

\Temp\xmlFD.tmp</srcused> 
<date Sync="TRUE">20060519</date> 
<time Sync="TRUE">13355300</time> 

</procstep> 
</lineage> 

</dataqual> 
- <spdoinfo> 

<directSync="TRUE">Vector</direct> 
- <ptvctinf> 

- <sdtsterm Name="may_06_wells"> 
<sdtstype Sync="TRUE">Entity point</sdtstype> 
<ptvctcnt Sync="TRUE">130036</ptvctcnt> 

</sdtsternn> 
- <sdtsterm Nanne="tic"> 

<sdtstype Sync="TRUE">Point</sdtstype> 
<ptvctcnt Sync="TRUE">4</ptvctcnt> 

</sdtsterm> 
- <esriterm Name="may_06_wells"> 

<efeatyp Sync="TRUE">Simple</efeatyp> 
<esritopo Sync="TRUE">FALSE</esritopo> 
<iinrefer Sync="TRUE">TRUE</linrefer> 
<spindex Sync="TRUE">FALSE</spindex> 
<efeageonn Sync="TRUE">Point</efeageom> 
<efeacnt Sync="TRUE">130036</efeacnt> 

</esriterm> 
</ptvctinf> 

</spdoinfo> 
- <spref> 
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- <horizsys.> 
- <planar> 

- <planci> 
<plance Sync="TRUE">coordinate pair</plance> 

- <coordrep> 
<absres Sync="TRUE">0.001024</absres> 
<ordres Sync="TRUE">0.001024</ordres> 

</coordrep> 
<piandu Sync="TRUE">meters</piandu> 

</pianci> 
- <gridsys> 

<gridsysn Sync="TRUE">Universal Transverse Mercator</gridsysn> 
- <utm> 

<utnnzone Sync="TRUE">13</utmzone> 
- <transnner> 

<sfctrmer Sync="TRUE">0.999600</sfctrmer> 
<longcm Sync="TRUE">-105.000000</longcm> 
<latprjo Sync="TRUE">0.000O00</latprjo> 
<feastSync="TRUE" > 500000.000000 </feast> 
<fnorth Sync="TRUE">O.O000O0</fnorth> 

</transmer> 
</utm> 

</gridsys> 
</planar> 

- <geodetic> 
<horizdn Sync="TRUE">North American Datum of 1983</horizdn> 
<eliips Sync="TRUE">Geodetic Reference System 80</eliips> 
<semiaxis Sync="TRUE">6378137.000000</semiaxis> 
<denflatSync="TRUE">298.257222</denfiat> 

</geodetic> 
- <cordsysn> 

<geogcsn Sync="TRUE">GCS_North_American_1983</geogcsn> 
<projcsn Sync="TRUE">NAD_1983_UTM_Zone_13N</projcsn> 

</cordsysn> 
</horizsys> 

- <vertdef> 
- <altsys> 

<altenc Sync="TRUE">Explicit elevation coordinate included wi th 
horizontal coordinates</altenc> 

<altres Sync="TRUE">0.000008</altres> 
</aitsys> 

</vertdef> 
</spref> 
<eainfo> 
- <detaiiedName="may_06_wells"> 

- <attr> 
<attriabl Sync="TRUE">depth_wate</attriabl> 
<attrdef>Total depth to the water in the well</attrdef> 
<attrdefs>WATERS</attrdefs> 
<atnumdec Sync="TRUE">ll</atnumdec> 
<attalias Sync="TRUE">depth_wate</attalias> 
<attrtype Sync="TRUE">Float</attrtype> 
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<attwidth Sync="TRUE">19</attwidth> 
</attr> 

• <enttyp> 
<enttypl Sync="TRUE">may_06_wells</enttypi> 
<enttypt Sync="TRUE">Feature Class</enttypt> 
<enttypcSync="TRUE">130036</enttypc> 

</enttyp> 
• <attr> 

<attrlabl Sync="TRUE">Id</attrlabi> 
<attalias Sync="TRUE">Id</attaiias> 
<attrtype Sync="TRUE">Integer</attrtype> 
<attwidth Sync="TRUE">6</attwidth> 
<atprecis Sync="TRUE">6</atprecis> 
<attscaleSync="TRUE">0</attscale> 

</attr> 
<attr> 

<attrlabi Sync="TRUE">start_date</attriabl> 
<attrdef>start dri l l ing date</attrdef> 
<attrdefs>W.A.T.E.R.S.</attrdefs> 
<attalias Sync="TRUE">start_date</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
o t tw id th Sync="TRUE">6</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">OBJECTID</attrlabl> 
ot ta l ias Sync="TRUE">OBJECTID</attaiias> 
<attrtype Sync="TRUE">Number</attrtype> 
o t tw id th Sync="TRUE">9</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">pod_rec_nb</attrlabl> 
ot ta l ias Sync="TRUE">pod_rec_nb</attalias> 
o t t r t ype Sync="TRUE">Number</attrtype> 
o t tw id th Sync="TRUE">19</attwidth> 
otnumdec Sync="TRUE">ll</atnumdec> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">firstname</attriabl> 
ot ta l ias Sync="TRUE">firstname</attaiias> 
o t t r t ype Sync-"TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
o t t r > 

o t t r lab i Sync=^'TRUE">lastname</attriabl> 
ot ta l ias Sync="TRUE">lastname</attalias> 
o t t r t ype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">id</attrlabl> 
ot ta l ias Sync="TRUE">id</attalias> 
o t t r t ype Sync="TRUE">String</attrtype> 



Page 6 of 16 

<attwidth Sync="TRUE">254</attwidth> 
</attr> 
<attr> 

o t t r lab i Sync="TRUE">FID</attrlabl> 
<attrdef Sync="TRUE">Internal feature number.</attrdef> 
ot t rdefs Sync="TRUE">ESRI</attrdefs> 

- <attrdomv> 
<udom Sync="TRUE">Sequential unique whole numbers that are 

automatically generated.</udom> 
</attrdonnv> 
ot ta l ias Sync="TRUE">FID</attalias> 
<attrtype Sync="TRUE">Strlng</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">Shape</attrlabl> 
<attrdef Sync="TRUE">Feature geometry.</attrdef> 
ot t rdefs Sync="TRUE"> ESRI </attrdefs> 

- <attrdomv> 
<udonn Sync="TRUE">Coordinates defining the features.</udonn> 

</attrdomv> 
ot ta l ias Sync="TRUE">Shape</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">db_file_nb</attrlabl> 
<attrdef>OSE fi le number</attrdef> 
<attrdefs>W.A.T.E.R.S.</attrdefs> 
<attaiias Sync="TRUE">db_file_nb</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">ID</attrlabl> 
<attalias Sync="TRUE">ID</attalias> 
<attrtype Sync="TRUE">String </attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">use</attrlabl> 
<attrdef>Code for purpose of use, definit ions on website</attrdef> 
<attrdefs>WATERS data dicitonary</attrdefs> 
ottal ias Sync="TRUE">use</attaiias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth>. 

</attr> 
<attr> 

<attrlabl Sync="TRUE">d!version</attrlabl> 
<attrdef>Appropriated amount allowed in a / f t per year</attrdef>„ 
<attrdefs>calculated</attrdefs> 
<attaiias Sync="TRUE">diversion</attalias> 
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ot t r t ype Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">address</attrlabl> 
ot ta l ias Sync="TRUE">address</attaiias> 
<attrtype Syhc="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

ot t r lab i Sync="TRUE">wen_numbe</attriabl> 
<attrdef>OSE water r ight record number</attrdef> 
<attrdefs>WATERS data dictionary</attrdefs> 
ot ta l ias Sync="TRUE">wen_numbe</attalias> 
o t t r type Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">tws</attriabl> 
ot t rdef>Publ ic Land Survery System 'Township'</attrdef> 
ottrdefs>WATERS data dicitonary</attrdefs> 
<attalias Sync="TRUE">tws</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

o t t r iab i Sync="TRUE">rng</attrlabl> 
<attrdef>Public Land Survey System 'Range'</attrdef> 
<attrdefs>WATERS data dictionary</attrdefs> 
<attalias Sync="TRUE">rng</attalias> 
o t t r t ype Sync="TRUE">Strlng</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
o t t r > 

o t t r lab i Sync="TRUE">sec</attrlabl> 
<attrdef>Section id f rom the BLM PLSS</attrdef> 
<attrdefs>WATERS</attrdefs> 
ot ta l ias Sync="TRUE">sec</attalias> 
<attrtype Sync= "TRUE" >Number</attrtype> 
o t tw id th Sync="TRUE">9</attwidth> 

</attr> 
<attr> 

<attrlabl SYnc="TRUE">q2</attrlabl> 
<attrdef>2nd quarter descriptor BLM PLSS</attrdef> 
<attrdefs>WATERS</attrdefs> 
ot ta l ias Sync="TRUE">q2</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
o t tw id th Sync="TRUE">9</attwidth> 

</attr> 
<attr> 

ot t r lab i Sync="TRUE">q3</attrlabl> 
<attrdef>3rd quarter descriptor BLM PLSS</attrdef> 
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cattrdefs>WATERS</attrdefs> 
ot ta l ias Sync="TRUE">q3</attalias> 
o t t r t ype Sync="TRUE">Number</attrtype> 
<attwidth Sync="TRUE">9</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">Field5</attrlabl> 
ot ta l ias Sync="TRUE">Field5</attalias> 
o t t r t ype Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
- <attr> 

o t t r i ab i Sync="TRUE">town</attrlabl> 
ot ta l ias Sync="TRUE">town</attalias> 
<attrtype Sync="TRUE">Date</attrtype> 
o t tw id th Sync="TRUE">8</attwidth> 

</attr> 
- <attr> 

ot t r lab i Sync="TRUE">state</attrlabl> 
ot ta l ias Sync="TRUE">state</attalias> 
o t t r type Sync="TRUE">Date</attrtype> 
o t tw id th Sync="TRUE">8</attwidth> 

</attr> 
- <attr> 

<attrlabl Sync="TRUE">zlp</attrlabl> 
<attaiias Sync="TRUE">2ip</attalias> 
o t t r t ype Sync="TRUE">Number</attrtype> 
<attwidth Sync="TRUE">9</attwidtti> 

</attr> 
- <attr> 

o t t r lab i Sync="TRUE">q</attrlabl> 
ot ta l ias Sync="TRUE">q</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
<attwidthSync="TRUE">9</attwidth> 

</attr> 
- o t t r > i, 

Ottrlabi Sync="TRUE">flnlsh_dat</attrlabl> 
<attrdef>finish dri l l ing date</attrdef> 
<attrdefs> W.A.T.E.R.S. </attrdefs> 
ot ta l ias Sync="TRUE">finlsh_dat</attaiias> 
o t t r type Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
- ottr> 

<attrlablSync="TRUE">depth_weil</attrlabl> 
<attrdef>total depth of well</attrdef> 
<attrdefs>WATERS</attrdefs> 
ot ta l ias Sync="TRUE">depth_well</attalias> 
o t t r type Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
- <attr> 
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<attrlabl Sync="TRUE">casing</attrlabl> 
<attalias Sync="TRUE">casing</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
o t tw id th Sync=="TRUE">19</attwidth> 
<atnumdec Sync="TRUE">ll</atnumdec> 

</attr> 
- <attr> 

<attriabl Sync="TRUE">yleld</attrlabl> 
<attalias Sync="TRUE">yield</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
<attwidth Sync="TRUE">19</attwidth> 
<atnumdec Sync="TRUE">ll</atnumdec> 

</attr> 
- <attr> 

o t t r iab i Sync="TRUE">x_utmnad83</attrlabl> 
<attalias Sync="TRUE">x_utmnad83</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
<attwidth Sync=="TRUE">19</attwidth> 
<atnumdec Sync="TRUE">ll</atnumdec> 

</attr> 
- <attr> 

<attrlabi Sync="TRUE">y_utmnad83</attrlabl> 
ot ta l ias Sync="TRUE">y_utmnad83</attalias> 
<attrtype Sync="TRUE">Double</attrtype> 
<attwidth Sync="TRUE">19</attwidth> 
<atprecis Sync="TRUE">i8</atprecis> 
<attscale Sync="TRUE">ll</attscale> 

</attr> 
- <attr> 

<attrlabl Sync="TRUE">dem_elev</attrlabl> 
<attaiias Sync="TRUE">dem_elev</attaiias> 
<attrtype Sync="TRUE">Double</attrtype> 
<attwidth Sync="TRUE">19</attwidth> 
<atprecis Sync="TRUE">18</atprecis> 
ottscale Sync="TRUE">ll</attscale> 

</attr> 
</detailed> 
<detaiied> 
- <enttyp> 

<enttypl Sync="TRUE">ose_wells_june_05</enttypl> 
<enttypc Sync="TRUE">148416</enttypc> 
<enttypt Sync="TRUE">Feature Class</enttypt> 

</enttyp> 
- <attr> 

<atnumdec /> 
</attr> 

- <attr> 
<atnumdec /> 

</attr> 
<at t r /> 
<at t r /> 

</detailed> 
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<detailed> 
- < enttyp> 

<enttypl Sync="TRUE">OSE_Well_data</enttypl> 
<enttypc Sync="TRUE">143594</enttypc> 
<enttypt Sync="TRUE">Feature Class</enttypt> 

</enttyp> 
- <attr> 

<attrlabl Sync="TRUE">FID</attrlabl> 
<attrdef 5ync="TRUE">Internal feature number.</attrdef> 
<attrdefsSync="TRUE">ESRI</attrdefs> 

- <attrdomv> 
<udom Sync="TRUE">Sequential unique whole numbers that are 

automatically generated. </udom> 
</attrdonnv> 
<atprecis Sync="TRUE">0</atprecis> 
ot ta l ias Sync="TRUE">FID</attalias> 
<attrtype Sync="TRUE">OID</attrtype> 
<attscale Sync="TRUE">0</attscale> 
<attwidth Sync="TRUE">4</attwidth> 

</attr> 
- <attr> 

ot t r lab i Sync="TRUE">Shape</attrlabl> 
o t t rde f Sync="TRUE">Feature geometry.</attrdef> 
ot t rdefs Sync="TRUE">ESRI</attrdefs> 

- o t t rdomv> 
<udom Sync="TRUE">Coordinates defining the features.</udonn> 

</attrdomv> 
<atnunndec Sync="TRUE">ll</atnunndec> 
<attalias Sync="TRUE">Shape</attalias> 
<attrtype Sync="TRUE">Float</attrtype> 
<attwidth Sync="TRUE"> 19</attwidth> 

</attr> 
- <attr> 

ot t r lab i Sync="TRUE">ID</attrlabl> 
o t t rde f Sync="TRUE">Perimeter of feature in internal 

units. </attrdef> 
<attrdefsSync="TRUE">ESRI</attrdefs> 

- <attrdonnv> 
<udom Sync="TRUE">Perimeter is always zero for point 

coverages. Values are automatically generated,</udom> 
</attrdomv> 
ot tal ias Sync="TRUE">ID</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
ot tw id th Sync="TRUE">6</attwidth> 

</attr> 
- <attr> 

ot t r lab i Sync="TRUE">db_file_nb</attrlabl> 
<attrdef>OSE fi le number</attrdef> 
<attrdefs>W.A.T.E.R.S.</attrdefs> 
ottal ias Sync="TRUE">db_file_nb</attalias> 
o t t r type Sync="TRUE">Number</attrtype> 
<attwidth Sync="TRUE">9</attwidth> 
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</attr> 
<attr> 

<attrlabl Sync="TRUE">use</attrlabl> 
<:attrdef>Code for purpose of use, definit ions on website</attrdef> 
<attrdefs>WATERS data dicitonary</attrdefs> 
<attalias Sync="TRUE">use</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
<attwidth Sync="TRUE">19</attwidth> 
<atnumdec Sync="TRUE">ll</atnunndec> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">diversion</attrlabl> 
<attrdef>Approprlated amount al lowed in a / f t per year</attrdef> 
<attrdefs>calculated</attrdefs> 
<attalias Sync="TRUE">diversion</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwtdth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">pod_rec_nb</attrlabl> 
<attrdef>Key identif ier</attrdef> 
<attrdefs>W.A.T.E.R.S.</attrdefs> 
<attalias Sync="TRUE">pod_rec_nb</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

•cattrlabi Sync="TRUE">well_numbe</attrlabl> 
<attrdef>OSE water r ight record number</attrdef> 
<:attrdefs>WATERS data dictionary</attrdefs> 
<attalias Sync="TRUE">well_numbe</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">tws</attrlabl> 
<attrdef>PubIic Land Survery System 'Township'</attrdef> 
<attrdefs>WATERS data dicitonary</attrdefs> 
<attalias Sync="TRUE">tws</attaiias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

o t t r lab i Sync="TRUE">rng</attrlabl> 
<attrdef>Public Land Survey System 'Range'</attrdef> 
<attrdefs>WATERS data dictlonary</attrclefs> 
<attalias Sync="TRUE">rng</attalias> ^ 
<:attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
o t t r > 

o t t r iab i Sync="TRUE">sec</attrlabl> 
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<attrdef>Section id f rom the BLM PLSS</attrdef> 
Ottrdefs>WATERS</attrdefs> 
Ottalias Sync="TRUE">sec</attalias> 
o t t r t ype Sync="TRU E" > Stri ng </attrty pe > 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
o t t r > 

<attrlabi Sync="TRUE">q</attrlabl> 
<attrdef>lst quarter descriptor BLM PLSS</attrdef> 
ottrdefs>WATERS</attrdefs> 
ot ta l ias Sync="TRUE">q</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlablSync="TRUE">q2</attrlabl> 
<attrdef>2nd quarter descriptor BLM PLSS</attrdef> 
ot t rdefs > WATERS </attrdefs> 
ot ta l ias Sync="TRUE">q2</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">q3</attrlabl> 
<attrdef>3rd quarter descriptor BLM PLSS</attrdef> 
<attrdefs>WATERS</attrdefs> 
<attalias Sync="TRUE">q3</attaiias> 
<attrtypeSync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> .. ,.' , 
<attr> 

<attrlabi Sync="TRUE">start_date</attrlabl> 
o t t rde f>s tar t dri l l ing date</attrdef> 
<attaiias Sync="TRUE">start_date</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
<attwidth Sync="TRUE">254</attwidth> 

</attr> 
o t t r > 

<attrlabl Sync="TRUE">finish_dat</attrlabl> 
<attrdef>finish dri l l ing date</attrdef> 
<attalias Sync="TRUE">finish_dat</attalias> 
<attrtypeSync="TRUE">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabi Sync="TRUE">depth^well</attrlabl> 
<attrdef>total depth of well</attrdef> 
<attrdefs>WATERS</attrdefs> 
<attalias Sync="TRUE">depth_well</attalias> 
o t t r type Sync="TRUE'">String</attrtype> 
o t tw id th Sync="TRUE">254</attwidth> 

</attr> 
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<attr> 
ottrlabi Sync="TRUE">DEPTH_WELL</attrlabl> 
<attrdef>Total depth of well</attrdef> 
<attrdefs>WATERS</attrdefs> 
o t t r type Sync="TRUE">String</attrtype> 
ottwidth Sync="TRUE">254</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">DEPTH_WATE</attrlabl> 
<attrdef>Total depth to the water in the well</attrdef> 
ottrdefs>WATERS</attrdefs> 
<attrtype Sync="TRUE">Number</attrtype> 
ottwidth Sync="TRUE">9</attwidth> 

</attr> 
o t t r > 

<attrlabl Sync="TRUE">depth_wate</attrlabl> 
<attrdef>depth to t he water</attrdef> 
ottrdefs>WATERS</attrdefs> 
<attalias Sync="TRUE">depth_wate</attalias> 
ot t r type Sync="TRUE">Number</attrtype> 
<attwidth Sync="TRUE">9</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">xutni83</attrlabl> 
ottrdef>UTM NAD 83 coordinate (calculated)</attrdef> 
ot tal ias Sync="TRUE">xutm83</attalias> 
<attrtype Sync="TRUE">Number</attrtype> 
<attwidth Sync="tRUE">9</attwidth> 

</attr> 
<attr> 

ottrlabi Sync="TRUE">yutrn83</attrlabl> 
<attrdef>utm NAD 83 coordinate (calculated)</attrdef> 
<attarias SYnc="TRUE">yutm83</attalias> 
<attrtype Sync="TRUE">String</attrtype> 
ottwidth Sync="TRUE">254</attwidth> 

</attr> 
o t t r > 

<attrlabl Sync="TRUE">casing</attrlabl> 
<attrdef>Well casing size</attrdef> 
<attrdefs>WATERS</attrdefs> 
ottal ias Sync="TRUE">casing</attalias> 
ot t r type Sync="TRUE">Date</attrtype> 
ottwidth Sync="TRUE">8</attwidth> 

</attr> 
<attr> 

<attrlabl Sync="TRUE">yield</attrlabl> 
<attrdef>WeU Yield from Driller Report</attrdef> 
<attrdefs>WATERS</attrdefs> 
ottal ias Sync="TRUE">yield</attalias> 
ot t r type Sync="TRUE">Date</attrtype> 
ottwidth Sync="TRUE">8</attwidth> 

</attr> 
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< a t t r / > 
< a t t r / > 
o t t r / > 

</detailed> 
</eainfo> 
<distinfo> 

<resdesc Sync="TRUE">Downloadab le Data</resdesc> 

- <stdorder> 
- <digform> 

- <digtinfo> 
<transize Sync="TRUE">5.457</t ransize> 
<dssize Sync="TRUE">5.457</dssize> 

</digtinfo> 
</digform> 

</stdorder> 
</distinfo> 
<nnetainfo> 

<metd Sync="TRUE">20060519</nnetd> 

- <metc> 
- <cntinfo> 

- <cntorgp> 
<cntorg>REQUIRED: The o rgan iza t i on respons ib le f o r t h e 

me tada ta i n f o r m a t i o n . </cntorg> 
<cntper>REQUIRED: The person respons ib le f o r t h e me tada ta 

i n f o r m a t i o n . </cntper> 
</cntorgp> 

- <cntaddr> 
odd r t ype>REQUIRED: The ma i l i ng a n d / o r phys ica l address fo r 

t h e o rgan iza t i on or ind iv idua l .< /addr type> 
<ci ty>REQUIRED: The c i t y of t h e address .< /c i t y> 
<state> REQUIRED: The s ta te o r p rov ince o f t h e address.</s ta te> 
< postal > REQUIRED: The Z IP or o the r pos ta l code o f t h e 

address . </postal > 
</cntaddr> 
<cntvoice>REQUIRED: The te lephone n u m b e r by w h i c h ind iv idua ls 

can speak t o t h e o rgan i za t i on or ind iv idua l .< /cntvo ice> 
</cntinfo> 

</metc> 
<nnetstdn Sync="TRUE">FGDC Con ten t S tandards f b r D ig i ta l Gebspat ia l 

Metadata </metstdn> 
<metstdv Sync="TRUE">FGDC-STD-001-1998</metstdv> 
<mettc Sync="TRUE">lecal t i m e < / m e t t c > 
<langmeta Sync="TRUE">en</ langmeta> 

- <metextns> 
<onlink 

S y n c = " T R U E " > h t t p : / / w w w . e s r i . c b m / m e t a d a t a / e s r i p r b f 8 0 . h t m l < / o n l i n k > 
<metprofSync="TRUE">ESRI Metadata Prb f i le< /metpro f i -

</nnetextns> 
</metainfo> 
<dataIdInfo> 

<envirDesc Sync="TRUE">Microsof t W i n d o w s XP Vers ion 5 .1 (Bu i l d 2600 ) 
Service Pack 2 ; ESRI ArcCata log 9.1.0.722</envirDesc> 

http://www.esri.cbm/metadata/esriprbf80.html%3c/onlink
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- <dataLang> 
<languageCode Sync="TRUE" value=-"en" /> 

</dataLang> 
- <geoBox esriExtentType="decdegrees"> 

. <westBL Sync="TRUE">-109.304647</westBL> 
<northBLSync="TRUE">37.040931</northBL> 
<southBL Sync="TRUE">31.321126</southBL> 
<eastBLSync="TRUE">-102.961842</eastBL> 
<exTypeCode Sync="TRUE">l</exTypeCode> 

</geoBox> 
- <idCitation> 

<resTitle Sync="TRUE">may_06_wells</resTitle> 
- <presForm> 

<PresFormCd Sync="TRUE" value="005" /> 
</presForm> 

</idCitation> 
- <spatRpType> 

<SpatRepTypCd Sync="TRUE" value="001" /> 
</spatRpType> 

- <dataExt> 
- <geoEle> 

- <GeoBndBox esriExtentType="native"> 
<westBLSync-"TRUE">116702.320724</westBL> 
<eastBLSync="TRUE">681302.247278</eastBL> 
<northBL Sync="TRUE">4099412.967293</northBL> 
<southBLSync="TRUE">3472201.046887</southBL> 
<exTypeCode Sync="TRUE">l</exTypeCode> 

</GeoBndBox> 
</geoEle> 

</dataExt> 
</dataIdInfo> 
<distInfo> 
- <distributor> 

- <distorTran> 
- <onLineSrc> 

<orDesc Sync="TRUE">002</orDesc> 
<protocol Sync="TRUE">Local Area Network</protocol> 
<linkage Sync="TRUE">file:// 

\ \Aqu i fe r \HGIS \g i s \wa te rs \may_06 
\shape\may_06_wells.shp</l inkage> 

</onLineSrc> 
<transSize Sync="TRUE">5.457</transSize> 

</distorTran> 
- <distorFormat> 

<formatName Sync="TRUE">Shapefile</formatName> 
</distorFormat> 

</distributor> 
</distInfo> 
<Esri> 

<CreaDate>20060519</CreaDate> 
<ModDate>20060519</ModDate> 
<ModTime>13415200</ModTime> 

file://
file:////Aquifer/HGIS/gis/waters/may_06
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<SyncDate>20060519</SyncDate> 
<SyncOnce>FALSE</SyncOnce> 
<SyncTime>13355400</SyncTime> ' 
<CreaTime>13355300</CreaTime> 
<Meta ID>{BE4BE5B3-A577-42DB-99CA-7A96CB8E955C></Meta ID> 

</Esn> 
- <nndGhar> 

<CharSetCd Sync="TRUE" va lue="004" / > 
</mdChar> 
<mdDateSt Sync="TRUE">20060519</mdDateSt> 

- <mdHrLv> 
<ScopeCd Sync="TRUE" va iue="005" / > 

</mdHrLv> 
<mdHrLvName Sync="TRUE">dataset</mdHrLvNanne> 

- <mdLang> 
<languageCode Sync="TRUE" va lue - "en " / > 

</mdLang> 
<mdStanName Sync="TRUE">ISO 19115 Geograph ic I n f o r m a t i o n -

Metadata </mdStanName> 
<nndStanVer Sync="TRUE">DIS_ESRI1.0</nndStanVer> 

- <refSysInfo> 
- <RefSystem> 

- <refSysID> 
<identCode Sync="TRUE">NAD_1983_UTM_Zone_13N</ identCode> 

</refSysID> 
</RefSystem> f. 

</refSysInfo> ^-
- <spatRepInfo> 

- <VectSpatRep> 
- <topLvl> 

<TopoLevCd Sync="TRUE" va lue="001" / > 
</topLvl> 

- <geometObjs Name="may_06_we l l s "> "" 
- <geoObjTyp> 

<GeoObjTypCd Sync="TRUE" value=:"004" / > 
</geoObjTyp> 
<geoObjCntSync="TRUE">130036</geoObjCnt> 

</geometObjs> 
</VectSpatRep> 

</spatRepInfo> 
</metadata> 



Use Codes 

Use Use 
Code Description 

AGR AGRICULTURE OTHER THAN IRRIGATION 
BPW^ BRINE PRODUCTION WELL 
COM COMMERCIAL 
CON CONSTRUCTION 
CPS CATHODIC PROTECTION WELL 
DAI DAIRY OPERATION 
DCN DOMESTIC CONSTRUCTION 
DEW DEWATERING WELL 
DOL 72-12-1 DOMESTIC AND LIVESTOCK WATERING 
DOM 72-12-1 DOMESTIC ONE HOUSEHOLD 
EXP EXPLORATION 
FCD Flood Control 
FGP FISH AND GAME PROPOGATION 
FPO FEED PEN OPERATION 
HWY HIGHWAY CONSTRUCTION 
IND INDUSTRIAL 
INI INIECTION 
IRR IRRIGATION 
MDW COMMUNITY TYPE USE - MDWCA, PRIVATE OR COMMERCIAL SUPPLIED 
MFG MANUFACTURING 
MIL MILITARY - MILITARY INSTALLATIONS 
MIN MINING OR MILLING OR OIL 

. MOB MOBILE HOME PARKS 
MON MONITORING WELL 
MPP MEAT PACKING PLANT 
MUL 72-12-1 MULTIPLE DOMESTIC HOUSEHOLDS 
MUN MUNICIPAL - CITY OR COUNTY SUPPLIED WATER 
NON NON-PROFIT ORGANIZATIONAL USE 
NOT NO USE OF RIGHT OR POD 
NRT NO RIGHT 
OBS OBSERVATION 
OFM OIL FIELD MAINTENANCE 
OIL OIL PRODUCTION 
PDL NON 72-12-1 DOMESTIC & LIVESTOCK 
PDM NON 72-12-1 DOMESTIC 
PLS NON 72-12-1 LIVESTOCK WATERING 
PMH NON 72-12-1 MULTIPLE HOUSEHOLD USE 
POL POLLUTION CONTROL WELL 
POU POULTRY AND EGG OPERATION 
PPP PETROLEUM PROCESSING PLANT 
PRO 72-12-1 PROSPECTING OR DEVELOPMENT OF NATURAL RESOURCE 
PUB 72-12-1 CONSTRUCTION OF PUBLIC WORKS 
REC RECREATION 
SAN 72-12-1 SANITARY IN CONIUNCTION WITH A COMMERCIAL USE 
SCH SCHOOL USE - PUBLIC, PRIVATE, PAROCHIAL, & UNIVERSITIES 
SRO SECONDARY RECOVERY OF OIL 
STK 72-12-1 LIVESTOCK WATERING 
STO STORAGE 
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Code 

Use Codes 

Use 
Description 

SUB SUBDIVISION 
UTL PUBLIC UTILITY 

intarslatc arcMi cwimtoton 
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From: Mayerson, David, NMENV 
Sent: Tuesday, January 15, 2008 13:22 
To: Arfman, Suzan, NMENV 
Subject: RE: Wells table 
Many more wells than i thought.. 
Let's try this grouping by the use field: 

Consumptive-multiple domestic: MUL, MOB, MDW 
Consumptive-single domestic: DOM 
Non-consumptive: IND, IRR, SAN, STK 
Other: DEW, EXP, MIN, MON, NOT, OBS, PRO, PUB, and blanks 

David L. Mayerson 
New Mexico Environment Department 
Ground Water Quality Bureau 
Superfund Oversight Section 
1190 St. Francis Drive, Suite N2312 
Santa Fe, NM 87505 

Telephone: (505)476-3777 
Fax: (505)827-2965 
david.mayerson(5jstate.nm.us 

From: Arfman, Suzan, NMENV 
Sent: Tuesday, January 15, 2008 13:00 
To: Mayerson, David, NMENV 
Subject: Weils table 

David 

Here is the "clipped" version of the OSE wells. 

As always, enjoy 

fi1e://r!:\nnniimRnt.<! and .'5p.ttinp.<5\Havifl.maversnn\Mv Dnr,iiments\Grant.<? U ran ium hel t \P. 09/06/7008 



:? ^ 

FINAL 

ENGINEERING EVALUATION/COST ANALYSIS REPORT 

SAN MATEO URANIUM MINE 
CIBOLA NATIONAL FOREST, NEW MEXICO 

Submitted to: 

U.S. Department of Agriculture 
U.S. Forest Service, Southwestern Region 
333 Broadway, SE 
Albuquerque, New Mexico 87102 

Prepared by: 

From Science to Solutions 

Science Applications International Corporation 
1000 Broadway, Suite 675 
Oakland, California 94607 

August 19, 2009 



San Mateo Uranium Mine - Engineering Evaluation/Cost Analysis Report 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY vi 

1.0 Introduction 1 

2.0 Background Information 3 
2.1 Site Location and Land Use 3 
2.2 Environmental Setting 3 

2.2.1 Topography 3 
2.2.2 Regional Climate 3 
2.2.3 Geology 4 
2.2.4 Surface and Groundwater Hydrology 4 

2.3 Site Operational History 7 
2.4 Regulatory Background 8 
2.5 Previous Investigations 9 
2.6 Current Site Conditions 11 

3.0 SITE INVESTIGATION ACTIVITIES 14 
3.1 Soil/Waste Rock Sampling Activities 14 

3.1.1 Shallow Soil Sampling 14 
3.1.2 Waste Rock Sampling 14 
3.1.3 Decontamination 14 

3.2 Radiological Survey , 15 
3.2.1 Dose Radiological Survey 15 
3.2.2 Gamma Walkover Survey 16 

3.3 Groundwater Monitoring Well Installation 16 
3.4 Sample Handling and Shipping 17 

4.0 SUMMARY OF FIELD RESULTS 19 
4.1 Radiation Samples 19 

4.1.1 Dose Rate Survey 19 
4.1.2 Gamma Walkover Survey 19 
4.1.3 Radionuclide Results in Soil 20 
4.1.4 Waste Rock and North Pad 20 
4.1.5 Private Land 20 
4.1.6 Settling Ponds 21 

4.2 Metal Results 21 
4.2.1 Waste Rock and North Pad 21 
4.2.2 Private Land 21 
4.2.3 Settling Ponds 22 

5.0 CONCEPTUAL SITE MODEL AND STREAMLINED RISK ASSESSMENT 23 
5.1 Conceptual Site Model 23 

5.1.1 Contaminant Sources 23 
5.1.2 Release Mechanisms 23 
5.1.3 Migration/Exposure Pathways 23 
5.1.4 Potential Receptors 25 

5.2 Streamlined Risk Assessment - Radionuclides 25 
5.3 Streamlined Risk Assessment - Metals 26 



San Mateo Uranium Mine — Ensineerins Evaluation/Cost Analvsis Report 

6.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 27 

7.0 IDENTIFICATION AND SCREENING OF REMOVAL ACTION 
TECHNOLOGIES 28 

7.1 Identification of Removal Action Technologies 28 
7.1.1 Institutional Controls 28 
7.1.2 Access Controls 29 
7.1.3 Engineering Controls 29 

7.1.3.1 Covering in Place 29 
7.1.3.2 Excavation and Consolidation in an On-Site Cell 30 
7.1.3.3 Control Run-on and Run-off 31 

7.1.4 Excavation and Off-Site Disposal 31 
7.1.5 Treatment 31 

7.1.5.1 Soil Washing 31 
7.1.5.2 Electrokinetics 31 
7.1.5.3 Phytoremediation 32 
7.1.5.4 Reprocessing 32 

7.2 Preliminary Screening of Technologies 32 
7.2.1 Soil Washing ; : 33 
7.2.2 Electrokinetics 33 
7.2.3 Ph5^oremediation 33 

7.3 Summary of Selected Remedial Technologies 33 

8.0 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES 34 

9.0 EVALUATION OF ALTERNATIVES 40 
9.1 Effectiveness Criteria 40 

9.1.1 Overall Protection of Public Health and the Environment 40 
9.1.2 Compliance with ARARs 43 
9.1.3 Long-Term Effectiveness 46 
9.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 49 
9.1.5 Short-Term Effectiveness 50 
9.1.6 Implementability Criteria 54 

9.1.6.1 Technical Feasibility 55 
9.1.6.2 Maintenance and Monitoring Requirements 56 
9.1.6.3 On-Site Construction Feasibility 58 
9.1.6.4 Administrative Feasibility 61 
9.1.6.5 Availability of Services and Materials 63 
9.1.6.6 State and Community Acceptance 63 

9.2 Cost Criteria 63 
9.2.1 Direct Capital Costs 63 
9.2.2 Indirect Capital Costs 63 
9.2.3 Annual Costs 64 
9.2.4 Present Worth Cost 64 
9.2.5 Conceptual Cost Estimates 64 

10.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 67 

11.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE 71 

12.0 REFERENCES 72 

n 



San Mateo Uranium Mine - Ensineerins Evaluation/Cost Analvsis Report 

LIST OF FIGURES 
Figure 1: Site Location Map 
Figure 2: Site Map 
Figure 3: Site Features 
Figure 4: Geologic Map of Mine Area 
Figure 5: 1993 Sampling Locations by SAIC 
Figure 6: Offsite Groundwater Sample Locations 
Figure 7: San Mateo Model 19 Dose Rate Survey 
Figure 8: Soil/Waste Rock Sample Locations 
Figure 9: Groundwater Well Installation Locations 
Figure 10: Gamma Survey Results 
Figure 11: Site Conceptual Exposure Model 
Figure 12: Site Features and Locations for Altematives 
Figure 13: Altemative 2 Institutional Controls / Fencing 
Figure 14: Altemative 3 Runoff and Sediment Control 
Figure 15: Alternative 4 Repository at Large Waste Rock Pile 
Figure 16: Altemative 4c Repository at Large Waste Rock Pile - Evapotranspiration Cover 
Figure 17A: Typical Repository Covers - Altematives 4a, 4b 1, and 4b2 
Figure 17B: Typical Repository Covers - Altemative 4c 1 and 4c2 
Figvire 18: Altemative 5 Consohdation Repository 
Figure 19A: Typical Repository with Top Cover and Bottom Liner, Altemative 5al and 5a2 
Figure 19B: Typical Repository with Top Cover and Bottom Liner, Altemative 5b 1 and 5b2 
Figure 19C: Typical Repository with Top Cover and Bottom Liner, Altemative 5cl and 5c2 

LIST OF TABLES 
Table 1: 1993 Perimeter Sampling Results 
Table 2: Description of Soil and Waste Rock Samples 
Table 3: Sampling Site Detail 
Table 4: Site Inorganic Analytical Results for Metals 
Table 5: Site Inorganic Analytical Results for SPLP Metals 
Table 6: Site Radiochemistry Analytical Results 
Table 7: RESRAD Model Results and Radionuclide Screening Levels 
Table 8: Comparative Analysis of Removal Action Altematives 

APPENDICES 
Appendix A: Site Photographs 
Appendix B: Field Notes 
Appendix C: Boring Logs 
Appendix D: Laboratory Analytical Reports 
Appendix E: Applicable or Relevant and Appropriate Requirements 
Appendix F: Detailed Cost Analysis 

- m 



REFERENCES 

73-76 



V 

BILL RICHARDSON 
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Lieutenant Govemor 

NEW MEXICO 

ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 

1190 St. Francis Drive, P. O. Box 5469 

Santa Fe,NM 87502-5469 

Phone (505) 827-2900 Fax (505) 827-2965 

www.nmenv.state.nm.us 

RON CURRY 
Secretary 

JON GOLDSTEIN 
Deputy Secretary 

Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Poison Canyon Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Poison Canyon Mine 
City not applicable State New IVIexico Zip code not applicable 
County McKinley 
Latitude 35° 20'29.51" Longitude 107° 49'51.55" 

Site physical description: The Poison Canyon Mine currently is an area of mine pits 
and presumably recontoured mine wastes, which is bounded on 3 sides by bedrock 
escarpment. At the time that NMED staff visited the site, surface water was present within 
some of the pits. A surface water drainage has developed through the middle of the site, 
which connects to the former access road that has been eroded into a drainage. An area 
of bench cut roads west of the main mine site also was assessed as part of this site. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. Most surface materials exhibited only slightly elevated 

http://www.nmenv.state.nm.us


Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Poison Canyon Mine, McKinley County, New Mexico 
September 10,2009 

radioactivity (highest reading=63 counts per second [cps]; background=24 cps). Bedrock 
outcroppings exposed within the larger excavation and along the bordering escarpment 
also had slightly elevated radioactivity (highest reading=121 cps). Contamination of 
vicinity soils and surface drainages by precipitative erosion comprises the primary 
contaminant pathway that may be associated with this site. Additionally, site runoff of 
contaminated wastes may impact ground water quality through seepage through alluvium. 
Targets: The closest residence to the Site is located off of Haystack Road, approximately 
1.05 air-miles to the southwest, from which another residence is visible further to the west. 
Residences also are located near the junction of State Hwy. 605 and 509, approximately 
2.8 air-miles northeast of the Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-22 ( L l air-miles; 48.2 pg/l total uranium 
in 2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held 
by Schmitt; mineral rights reportedly are held by Newmont Mining Company. Teton 
Exploration and Drilling Company reportedly last operated the mine in 1978. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 1, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 

Page 2 of 9 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Poison Canyon Mine, McKinley County, New Mexico 
September 10, 2009 

î nlKJFESIOQLftZ 
Figure 1: Poison Canyon Mine—measurements taken on July 1, 2009 

"Px" reference the location of photographs on pages following. 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Poison Canyon Mine, McKinley County, New Mexico 
September 10, 2009 

PI: Poison Canyon Mine view NE into minesite 
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P2: Poison Canyon Mine view NNE into minesite 
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P3: Poison Canyon Mine view into mine pit P4: Poison Canyon Mine view NE into mine pit 
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Secretary 

JON GOLDSTEIN 
Deputy Secretary 

Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Red Bluff #1 Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Red Bluff #1 Mine 
City not applicable State 
County McKinley 
Latitude 35° 18'59.97" Longitude 

NewMexico Zip code not applicable 

107° 50'26.61" 

Site physical description: Site observations of the Red Bluff #1 Mine by NMED 
personnel were made from Haystack Road from which no disturbance was evident since 
access to the privately-owned site could not be arranged in advance. Anderson (1980) 
describes the site as comprising two pit areas oriented along the north and east section 
lines respectively that were excavated to exploit uranium deposits within the Todilto 
Limestone. 
Site Identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. As indicated, no disturbance was visible from Haystack Road. 

http://www.nmenv.state.nm.us


Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Red Bluff #1 Mine, McKinley County, New Mexico 
September 10, 2009 

However, Anderson (1980) includes pictures of stripped areas and waste materials, which 
mostly comprise veneers on natural slopes. Anderson also states that the maximum 
radioactivity at this site was 1100 counts per second. Contamination of vicinity soils and 
surface drainages by precipitative erosion and wind dispersion comprise the primary 
contaminant pathways that may be associated with this site. Additionally, site runoff of 
contaminated wastes may impact ground water quality through seepage through alluvium. 
Targets: The closest residence to the Site is approximately 1.0 mile northwest of the site 
on Haystack Road; a second residence on Haystack Road is located approximately 1.3 
miles northwest. Residences located near the junction of State Hv\/y. 605 and 509 are 
approximately 4 air-miles northeast of the Site. Other potential targets may include cattle 
and wildlife. 

Closest well sanipled to date: livestock well SMC-22 (1 air-mile; 48.2 pg/l total uranium in 
2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface and mineral rights for 
the site are held by the State of New Mexico. Homer Scriven reportedly last operated the 
mine in 1964. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize impacts to surface water accumulations and to ground 

water. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Reclaim unstable pit highwalls. 

Page 2 of 4 



Figure 1: Red Bluff mine 

"Px" reference the location of photographs on pages following. 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Red Bluff #1 Mine, McKinley County, New Mexico 
September 10,2009 

PI: Red Bluff Mine; view toward SSW 
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Deputy Secretary 

Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground VVater Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Piedre Trieste Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Piedre Trieste Mine 
City not applicable State 
County McKinley 
Latitude 35° 19'34.17" Longitude 

New Mexico Zip code not applicable 

107° 50'01.99" 

Site physical description: The Piedre Trieste Mine currently is an area of disturbance 
with scattered limestone waste materials bordering a former road that has been eroded 
into a drainage. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figure. Limestone material scattered about the site generally has 
elevated levels of radioactivity (highest radioactivity reading=725 counts per second [cps]; 
background=30 cps). Little vegetation is present over much of the site. Contamination of 
vicinity soils and surface drainages by precipitative erosion and wind dispersion comprise 

http://www.nmenv


Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Piedre Trieste Mine, McKinley County, New Mexico 
September 10, 2009 

the primary contaminant pathways that may be associated with this site. Additionally, site 
runoff of contaminated wastes may impact ground water quality through seepage through 
alluvium. 
Targets: The closest residence to the Site is located off of Haystack Road, approximately 
0.75 air-miles to the northwest. Residences also are located near the junction of State 
Hwy. 605 and 509, approximately 3.3 air-miles northeast of the Site, from which another 
residence is visible further to the west. Other potential targets may include cattle and 
wildlife. 

Closest well sampled to date: livestock well SMC-22 (0.4 air-miles; 48.2 pg/l total uranium 
in 2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface and mineral rights 
reportedly are held by the Bureau of Land Management (BLM). Todilto Exploration and 
Development Company reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
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Figure 1: Piedre Trieste Mine—measurements taken on July 2, 2009 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Roundy Manol Strip 
Mine, McKinley County, New Mexico: Further action under 
CERCLA recommended 

Site name Roundy Manol Strip Mine 
City not applicable State 
County McKinley 
Latitude 35° 19'21.04" Longitude 

New Mexico Zip code not applicable 

107° 50'07.80" 

Site physical description: The Roundy Manol Strip Mine currently is an area of 
excavated pits and mine waste piles over a broad area south of Haystack Road. Surface 
water was present in several of the pits visited by NMED personnel. 
Site Identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. One excavated pit borders Haystack Road; erosion of the 
Haystack Road roadway is being temporarily impeded by concrete barriers, but shows 
evidence of undercutting (see PI). One pit that was examined by NMED had been used 
to dump trash and automobiles. Waste piles examined were comprised of limestone; the 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Roundy Manol Strip Mine, McKinley County, New Mexico 
September 10, 2009 

highest radioactivity measurement from these materials was 683 counts per second (cps); 
background is presumed to be 34-41 cps from measurements on-site. Contamination of 
vicinity soils and surface drainages by precipitative erosion and wind dispersion comprise 
the primary contaminant pathways that may be associated with this site. Additionally, site 
runoff of contaminated wastes may impact ground water quality through seepage through 
alluvium. 
Targets: The closest residence to the Site is located off of Haystack Road, approximately 
1.15 air-miles to the northwest, from which another residence is visible further to the west. 
Residences also are located near the junction of State Hwy. 605 and 509, approximately 3 
air-miles northeast ofthe Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-22 (0.5 air-miles; 48.2 pg/l total uranium 
in 2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are 
private. Rimrock Mining Company reportedly last operated the mine in 1971. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend. Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize surface water accumulations and ground water 

impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Stabilize unstable pit highwalls. 
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Figure 1: Roundy Manol Strip 

"Px" reference the location of photographs on pages following. 
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PI: Roundy Manol Strip excavation P2 Roundy Manol Stnp view to south 
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P3: Roundy Manol Strip view to south P4: Roundy Manol Strip surface water within arroyo 
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P5: Roundy Manol Strip view to south of water impoundment 
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. Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Response and Prevention Branch 
U.S. Environmental Protection Agency, Region VI 

Date: September 10, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Subject: Pre-CERCLIS Screening Assessment of Mesa Top mine, 
McKinley County, New Mexico: Further action under CERCLA 
Is recommended 

Site name 
City 
County 
Latitude 

Mesa Top mine 
not applicable 
McKinley 
35° 20' 25.67" N 

Street address not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49'03.13" W 

Site physical description: The Mesa Top minesite currently has numerous waste piles, 
building pads, debris, and 2 open shafts remaining from uranium mining activities. Some 
waste piles emit elevated levels of radioactivity in comparison to background values (i.e., 34 
counts per second [cps] from measurements taken on-site), and most waste piles show 
evidence of erosion, or border surface water drainage channels. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral 
Belt was identified because background ground water standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake Mining 
Company NPL site (CERCLIS NMD0007860935) are generally higher than Maximum 
Contaminant Levels (MCLs). NMED conducted sampling of private residential wells in 
subdivisions located in the vicinity of the HMC site, and found that the majority had one or 
more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during a June 3, 2009 site visit are shown on the 
accompanying figures. Radioactivity at one shaft, the location of which is marked by a vertical 
large diameter pipe, measured 900 cps outside a closed metal hatch. Several waste piles 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Mesa Top mine, McKinley County, New Mexico 
September 10, 2009 

and barren areas with elevated radioactivity (highest radioactivity=553 cps; background=34 
cps) were noted. Many waste piles are marked by erosional rills, suggesting that waste has 
been dispersed down-stream. Contamination of vicinity soils and surface drainages by 
precipitative erosion and wind dispersion comprise the primary contaminant pathways that 
may be associated with this site. Additionally, site runoff of contaminated wastes may impact 
ground water quality either through seepage through alluvium or by direct entry via the open 
shafts. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 
1.8 air-miles east-northeast of the Site. Another residence is located along Haystack Road 
approximately 1.9 air-miles southwest of the Site, from which another residence is visible 
further to the west. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-34 (1.0 air-miles; 119 pg/l total uranium in 
2009 sampling) 
Site ownership and Potential Responsible Parties: Surface and mineral rights reportedly 
are held by the Bureau of Land Management (BLM). Holly Minerals reportedly last operated 
the mine in 1958. 
File review: NMED Superfund Oversight Section (SOS) staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico," p. 73-
76. 

• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits 
in the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico 
Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants District," 
in "Geology and technology of the Grants Uranium Region, 1963. State Bureau of 
Mines and Mineral Resources, p. 122-. 

• Souder, Miller, and Associates, 2008. "Abandoned uranium mine field survey project." 
• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 3, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented at 
the site. NMED recommends further investigation under CERCLA to assess the risk posed by 
the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shafts. 
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Figure 1: Mesa Top mine—measurements taken on June 3, 2009 

"Px" reference the location of photographs on pages following. 
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RE: Pre-CERCLIS screening Assessment of Mesa Top mine, McKinley County, New Mexico 
September 10,2009 

PI,: Mesa Top Mine ventilation shaft P2: Mesa Top Mine waste pile 

P3: Mesa Top Mine scattered automobile parts P4: Mesa Top Mine shaft 

Pag ^ ^ ^ 5 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Mesa Top mine, McKinley County, New Mexico 
September 10, 2009 

P5: Mesa Top Mine waste pile near load-out facility 
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P6: Mesa Top Mine view from waste pile near load-out 
toward north 
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P7: Mesa Top Mine view from waste pile near load-out 
toward south 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Malpais Mine, McKinley 
County, New Mexico: Further action under CERCLA 
recommended 

Site name 
City 
County 
Latitude 

Malpais Mine 
not applicable 
McKinley 
35° 20'42.21" 

State New Mexico Zip code not applicable 

Longitude 107° 48'51.62" 

Site physical description: The Malpais Mine currently has an open and unfenced shaft 
and numerous waste material piles bordering or within drainages. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. The largest pile of waste material had radioactivity readings 
between 140 and 400 micro Roentgens/hour (pR/h); background was measured at 15—18 
pR/h. The open and unfenced shaft presents a hazard to livestock, wildlife, and humans. 
Contamination of vicinity soils and surface drainages by precipitative erosion and wind 
dispersion comprise the primary contaminant pathways that may be associated with this 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Malpais Mine, McKinley County, New Mexico 
September 10, 2009 

site. Additionally, site runoff of contaminated wastes may impact ground water quality 
either through seepage through alluvium or by direct entry to the subsurface via the open 
shaft. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 1.82 air-miles east-northeast of the Site. Another residence is located 
along Haystack Road approximately 2.0 air-miles southwest of the Site, from which 
another residence is visible further to the west. Other potential targets may include cattle 
and wildlife. 

Closest well sampled to date: livestock well SMC-18 (0.7 air-miles; 2 pg/l total uranium in 
2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface and mineral rights 
reportedly are held by the Bureau of Land Management (BLM). Four Corners Exploration 
Company reportedly last operated the mine in 1961. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shaft. 
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Figure 1: Malpais Mine 

"Px" reference the location of photographs on pages following. 
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PI: Malpais Mine main waste pile 

P2: Malpais Mine open shaft 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Hope Mine, McKinley 
County, New Mexico: Further action under CERCLA 
recommended 

Site name 
City 
County 
Latitude 

Hope Mine 
not applicable 
McKinley 
35° 20'10.78" 

State New Mexico Zip code not applicable 

Longitude 107° 49'59.77" 

Site physical description: The Hope Mine currently is an area of disturbance with 
scattered limestone waste material, several concrete slabs, and a possible open shaft 
covered by a steel plate. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figure. A possible location of a mineshaft is indicated by a heavy steel 
plate. The highest radioactivity reading was measured at a waste rock pile (823 counts 
per second [cps]; background=32 cps). Contamination of vicinity soils and surface 
drainages by precipitative erosion and wind dispersion comprise the primary contaminant 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Hope Mine, McKinley County, New Mexico 
September 10, 2009 

pathways that may be associated with this site. Additionally, site runoff of contaminated 
wastes may impact ground water quality either through seepage through alluvium or by 
direct entry to the subsurface via the open shaft. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 1.0 air-miles northeast of the Site. Other potential targets may include 
cattle and wildlife. 

Closest well sampled to date: livestock well SMC-22 (0.8 air-miles; 48.2 pg/l total uranium 
in 2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held 
by Marquez; mineral rights are held by Newmont Mining Company. Ranchers 
Development and Exploration Company reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend. Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shaft, if present. 
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Figure 1: Hope Mine—measurements taken on July 2, 2009 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 

Ground Water Quality Bureau, New Mexico Environment Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Isabella Mine, McKinley 
County, New Mexico: Further action under CERCLA recommended 

Site name 
City 
County 
Latitude 

Isabella Mine 
not applicable 
McKinley 
35° 22'49.19" 

State New Mexico Zip code not applicable 

Longitude 107° 49'36.19" 

Site physical description: The Isabella Mine is comprised 2 areas of waste material piles and 
one open shaft that are approximately 0.06 air-miles apart. The more northerly area is 
approximately 0.6 miles south of the Rio Algom—Ambrosia Lake mill. The southern area of the 
minesite is comprised of several piles of waste material and a mostly barren area with elevated 
radioactivity; these are located in or near an arroyo. The northern area of the minesite is 
comprised of larger waste material piles and barren areas with elevated radioactivity and an 
unfenced open shaft. This area is located at the base of an escarpment, along a roadway that has 
become a drainage. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral Belt 
was identified because background standards established for the contaminants of concern for 
ongoing remedial action associated with the Homestake Mining Company NPL site (CERCLIS 
NMD0007860935) are generally higher than Maximum Contaminant Levels (MCLs). NMED 
conducted sampling of private residential wells in subdivisions located in the vicinity of the HMC 
site, and found that the majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on the 
accompanying figures. The barren area in the southern portion has radioactivity of 741 counts per 
second (cps; background assumed to be in the range of 10 to 40 cps from data collected at nearby 
sites); the waste material bordering and within the arroyo have slightly elevated radioactivity 
(highest reading during reconnaissance=104 cps). The open mine shaft in the northeriy area is a 
hazard to livestock, wildlife, and humans. A barren area near the shaft had radioactivity of 582 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Isabella Mine, McKinley County, New Mexico 
September 10, 2009 

cps, while 330 cps was measured at the shaft opening. The former roadway that cuts through this 
area has been extensively incised by erosion. Contamination of vicinity soils and surface 
drainages by precipitative erosion and wind dispersion comprise the primary contaminant 
pathways that may be associated with this site. Additionally, site runoff of contaminated wastes 
may impact ground water quality either through seepage through alluvium or by direct entry to the 
subsurface via the open hole and shaft. 
Targets: Residences are located near the junction of State Hvi^. 605 and 509, approximately 3.0 
air-miles southeast ofthe Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-17 (0.8 air-miles; 98.4 pg/l total uranium in 2009 
sampling). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held by the 
Bureau of Land Management (BLM); mineral rights are held by Newmont Mining Company. 
United Nuclear and Ranchers Exploration Company reportedly last operated the mine in 1980. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, Minerals, 
and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits in 

the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico Bureau of 
Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants District," in 
"Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of Mines and 
Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented at the 
site. NMED recommends further investigation under CERCLA to assess the risk posed by the site 
using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate threats 
to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shafts. 
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Figure 2: Isabella Mine, southern part—measurements taken on July 2, 2009 

"Px" reference the location of photographs on pages following. 

Page 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Isabella Mine, McKinley County, New Mexico 
September 10, 2009 

* I* 

Figure 3: Isabel la Mine, nor thern par t—measurements taken on Ju ly 2, 2009 

"Px" reference the location of photographs on pages following. 
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P5: Barren waste pile 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Haystack Section 31 
Mine, McKinley County, New Mexico: Further action under 
CERCLA recommended 

Site name Haystack Section 31 Mine 
City not applicable State NewMexico 
County McKinley 
Latitude 35° 19'19.07" Longitude 107° 49'10.07" 

Zip code not applicable 

Site physical description: NMED personnel assessed the Haystack Section 31 Mine 
from Haystack Road because access to the private property could not be arranged. 
Several large poorly-vegetated piles of presumed waste material are visible from this 
viewpoint. Anderson (1980) describes the site as comprising several open pits and 
trenches that were excavated to exploit small uranium deposits within the Todilto 
Limestone. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. As indicated, only piles of presumed waste materials 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Haystack Section 31 Mine, McKinley County, New Mexico 
September 10, 2009 

associated with this site could be seen from Haystack Road. Anderson (1980) includes 
pictures of large pits and trenches, and states that the maximum radioactivity at this site 
was 3000 counts per second. 
Targets: The closest residence to the Site is approximately 1.5 miles northwest of the 
site on Haystack Road; a second residence on Haystack Road is located approximately 2 
miles northwest, from which another residence is visible further to the west. Residences 
located near the junction of State Hwy. 605 and 509 are approximately 3 air-miles 
northeast of the Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-33 (0.4 air-miles; 164 pg/l total uranium 
in 2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights for the site are 
privately-held, possibly by the successor to the Isabella 0 . Marquez trust. Newmont 
Mining Company reportedly holds the mineral rights. United Nuclear Corporation 
reportedly last operated the mine in 1975. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize surface and ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Reclaim unstable pit highwalls 
3. Characterize ground water impacts through drilling 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Haystack Section 31 Mine, McKinley County, New Mexico 
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Figure 1: Haystack Section 31 mine—photographs taken on July 2, 2009 

"Px" reference the location of photographs on pages following. 
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PI: Haystack Section 31 mine, view to SE 
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P2: Haystack Section 31 mine, view to SW 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Flat Top Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name 
City 
County 
Latitude 

Flat Top Mine 
not applicable 
McKinley 
35° 19'20.11" 

Street address: Not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49'25.33" 

Site physical description: The Flat Top Mine currently comprises scattered waste 
material piles and debris. Some of these waste piles are located near drainages, and 
show evidence of erosion. Some areas of apparent subsidence were noted during site 
reconnaissance 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. The highest radioactivity was measured from mineralized 
limestone on the ground surface (1065 counts per second (cps). Elevated radioactivity 
also was noted at the reclaimed shaft location (553 cps; background=34 cps). 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Flat Top Mine, McKinley County, New Mexico 
September 10, 2009 

Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 1.73 air-miles east-northeast of the Site. Other potential targets may 
include cattle and wildlife. 

Closest wells sampled to date: livestock well SMC-33 (0.38 air-miles; 164 pg/l total 
uranium in 2009 sampling); livestock well SMC-22 (0.22 air-miles; 48.2 pg/l total uranium 
in 2009). 
Site ownership and Potentially Responsible Parties: Surface and mineral rights 
reportedly are held by the Bureau of Land Management (BLM). Bailey and Fife reportedly 
last operated the mine in 1966. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T, and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants 
District," in "Geology and technology of the Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Flat Top Mine, McKinley County, New Mexico 
September 10, 2009 
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Figure 1: Flat Top Mine—measurements taken on July 2, 2009 

"Px" reference the location of photographs on pages following. 
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Pre-CERCLIS Screening Assessment of Flat Top Mine, McKinley County, New Mexico 
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P1: Flat Top Mine shaft location; scattered limestone waste rock 

P2: Flat Top Mine reclaimed decline location 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

Date: September 10, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Subject: Pre-CERCLIS Screening Assessment of Beacon Hill Gossett 
mine, McKinley County, New Mexico: Further action under 
CERCLA is recommended 

Site name Beacon Hill Gossett mine Street address not applicable 
City not applicable State New Mexico Zip code not applicable 
County McKinley 
Latitude 35° 20'55.17" N Longitude 107° 49" 27.82" W 

Site physical description: The Beacon Hill Gossett minesite currently has numerous waste 
piles, and an open vent shaft remaining from past uranium mining activities. Some waste 
piles emit elevated levels of radioactivity in comparison to background values (assumed to be 
in the range of 10 to 40 counts per second [cps] from data collected at this and nearby sites), 
and most waste piles show evidence of erosion; some also border a drainage course that has 
developed from the access road to this site (see Figure 1). 
Site identification: Potential alluvial ground water contamination within the Grants Mineral 
Belt was identified because background standards established for the contaminants of 
concern for ongoing remedial action associated with the Homestake Mining Company NPL 
site (CERCLIS NMD0007860935) are generally higher than Maximum Contaminant Levels 
(MCLs). The New Mexico Environment Department (NMED) conducted sampling of private 
residential wells in subdivisions located in the vicinity of the HMC site, and found that the 
majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during a June 3, 2009 site visit are shown on the 
accompanying figures. Numerous waste piles and barren areas with elevated radioactivity 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Beacon Hill Gossett mine, McKinley County, New Mexico 
September 10, 2009 

(highest radioactivity=489 cps; background=34 cps) were noted. Many waste piles are 
marked by erosional rills, indicating that waste has been dispersed down-stream. The 
remaining open vent shaft may provide a conduit for surface contamination to enter ground 
water. Contamination of vicinity soils and surface drainages by precipitative erosion and wind 
dispersion comprise the primary contaminant pathways that may be associated with this site. 
Additionally, site runoff of contaminated wastes may impact ground water quality either 
through seepage through alluvium or by direct entry to the subsurface via the open vent shaft. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 
2.5 air-miles east of the Site. Another residence is located along Haystack Road 
approximately 1.5 air-miles southwest of the Site, from which another residence is visible 
further to the west. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.58 air-miles; 48.2 pg/l total uranium in 
2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]) 
Site ownership and Potential Responsible Parties: Surface and mineral rights reportedly 
are held by the Bureau of Land Management (BLM). Reserve Oil and Minerals reportedly last 
operated the mine in 1978, using the mine shaft as a ventilation shaft for the Poison Canyon 
Mine. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits 

in the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico 
Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants District," 
in "Geology and technology of the Grants Uranium Region, 1963. State Bureau of 
Mines and Mineral Resources. 

» U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on June 3, 2009 
Recommendations: A release of CERCLA hazardous substances has been documented at 
the site. NMED recommends further investigation under CERCLA to assess the risk posed by 
the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open vent shaft. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Beacon Hill Gossett mine, McKinley County, New Mexico 
September 10, 2009 

M t *v%Ki; 
v ^ ^ 

Figure 1: Beacon Hill Gossett Mine—measurements taken June 3, 2009 

"Px" reference the location of photographs on pages following. 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

Date: September 1, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment Department. 

Subject: Pre-CERCLIS Screening Assessment of Spencer Mine, McKinley 
County, New Mexico: Further action under CERCLA recommended 

Site name 
City 
County 
Latitude 

Spencer Mine 
not applicable 
McKinley 
35° 22' 25.23" 

Street address not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49'16.58" 

Site physical description: The Spencer Mine currently comprises a headframe that has collapsed 
into the mineshaft due to capture and undercutting by the formeriy-adjacent surface drainage, and 
numerous barren waste piles that are cut by or adjacent to the surface drainage. The collapsed 
mineshaft is poorly fenced. Several concrete pads, possibly the remains of buildings, are evident 
outside of the surface drainage. A vent shaft, comprising a large diameter pipe, protrudes 
approximately 4 feet above the drainage channel surface approximately 300 feet north of the 
mineshaft and fallen headframe. The Site is located approximately 1 mile south of the Ambrosia 
Lake—Rio Algom millsite, and 0.3 mile southwest of the southern portion of the Isabella Mine. A 
gopher colony is located on the north bank of the surface drainage. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral Belt was 
identified because background standards established for the contaminants of concern for ongoing 
remedial action associated with the Homestake Mining Company NPL site (CERCLIS 
NMD0007860935) are generally higher than Maximum Contaminant Levels (MCLs). The New Mexico 
Environment Department (NMED) conducted sampling of private residential wells in subdivisions 
located in the vicinity of the HMC site, and found that the majority had one or more contaminant 
concentrations exceeding MCLs. 
Site summary: Observations made during a June 2, 2009 site visit are shown on accompanying 
figures. The enlarged mineshaft that has been captured by the surface drainage provides a conduit for 
surface water flows to enter the subsurface; waste materials from both the Spencer and Isabella 
(southern) mines have been deposited into this drainage above the mineshaft. The concrete 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening assessment of Spencer mine, McKinley County, New Mexico 
September 1,2009 

headframe foundations that remain on the bank of the drainage, as well as the surrounding fence, are 
collapsing into the mineshaft as arroyo undercutting continues. Waste piles and the mineshaft 
generally have elevated radioactivity (highest radioactivity=607 counts per second [cps]; 
background=40 cps). Waste piles associated with the site either are cut through by the surface 
drainage, or exhibit evidence of erosion, indicating that the materials have been distributed 
downstream. Principal contaminant pathways for this site include contamination of vicinity soils and 
surface drainages by precipitative erosion and wind dispersion of on-site wastes, and contamination of 
ground water via seepage through alluvium or by direct entry to the subsurface via the open shafts. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 3.0 air-
miles southeast of the Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-17 (1.4 air-miles; 98.4 pg/l total uranium in 2009 
sampling). 
Site ownership and Potential Responsible Parties: Surface rights are held by the U.S. Bureau of 
Land Management. The Koppen Mining Construction Company reportedly last operated this mine in 
1980 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division ofthe New Mexico Energy, Minerals, and 
Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits in the 

Grants district, Cibola and McKinley Counties, New Mexico." New Mexico Bureau of Mines and 
Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants District," in 
"Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of Mines and 
Mineral Resources. 

• Souder, Miller, and Associates, 2008. "Abandoned uranium mine field survey project." 
• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 3, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented at the site. 
NMED recommends further investigation under CERCLA to assess the risk posed by the site using the 
Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate threats to 
public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shaft and vent hole. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Spencer mine, McKinley County, New Mexico 
September 1, 2009 

Figure 1: Spencer Mine—measurements taken on June 3, 2009 

"Px" reference the location of photographs on pages following. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening assessment of Spencer mine, McKinley County, New Mexico 
September 1,2009 

P I . Spencer Mine headframe collapsed into shaft due to 
arroyo capture and undercutting 

P2: Spencer Mine vent shaft 
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P3: Spencer Mine building pad P4: Spencer Mine waste pile cut through by arroyo 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening assessment of Spencer mine, McKinley County, New Mexico 
September 1,2009 
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P5: Spencer Mine waste pile cut by drainage 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S, Environmental Protection Agency, Region 6 

Date: September 1, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Subject: Pre-CERCLIS Screening Assessment of T-20 Mine, McKinley 
County, New Mexico: Further action under CERCLA 
recommended 

Site name 
City 
County 
Latitude 

T-20 
not applicable 
McKinley 
35° 20' 27.22" 

Street address not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49'13.43" 

Site physical description: The T-20 Mine currently comprises piles of limestone waste 
materials that are deposited along surface drainages, and 2 collapsed mineshafts. An area of 
gridded drill holes is located adjacent to one of the mineshafts. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral 
Belt was identified because background standards established for the contaminants of 
concern for ongoing remedial action associated with the Homestake Mining Company NPL 
site (CERCLIS NMD0007860935) are generally higher than Maximum Contaminant Levels 
(MCLs). The New Mexico Environment Department (NMED) conducted sampling of private 
residential wells in subdivisions located in the vicinity of the HMC site, and found that the 
majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during a July 2, 2009 site visit are shown on 
accompanying figure. Limestone waste materials associated with the site generally have 
elevated radioactivity compared to background (highest radioactivity=859 counts per second 
[cpsj; background=15-50 cps from measurements taken at this and nearby sites). 
Contamination of vicinity soils and surface drainages by precipitative erosion and wind 
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Ms. LaDonna Tumer, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening assessment ofthe T-20 mine, McKinley County, New Mexico 
September 1,2009 

dispersion comprise the primary contaminant pathways that may be associated with this site. 
Additionally, site runoff of contaminated vyastes may impact ground water quality either 
through seepage through alluvium or by direct entry to the subsurface via the collapsed 
shafts. 
Targets: Residences are located near junction State Hwy. 605 and 509, approximately 2.25 
air-miles northeast of the Site. Another residence is located along Haystack Road 
approximately 1.5 air-miles southwest of the Site. Other potential targets may include cattle 
and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.1 air-miles; 48.2 pg/l total uranium in 
2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]) 
Site ownership and Potential Responsible Parties: The U.S. Bureau of Land Management 
owns the surface rights of the Site. Bailey and Fife repori:edly last operated the mine in 1968. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• Colder Associates, 2009. "Findings of Barbara J Sites, Abandoned uranium mine lands 

pilot study conducted March—May 2009." Draft Technical Memorandum. 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits 

in the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico 
Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants District," 
in "Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of 
Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendations: A release of CERCLA hazardous substances has been documented at 
the site. NMED recommends further investigation under CERCLA to assess the risk posed by 
the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug and seal collapsed shafts. 
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Figure 1: T-20 Mine—measurements taken on July 2, 2009 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Flea Mine, McKinley 
County, New Mexico: Further action under CERCLA 
recommended 

Site name 
City 
County 
Latitude 

Flea Mine 
not applicable 
McKinley 
35° 20'27.51" 

State New Mexico Zip code not applicable 

Longitude 107° 48'20.64" 

Site physical description: The Flea Mine currently has a caved decline, an open vent 
shaft, several concrete pads, and numerous waste piles within or bordering an arroyo over 
a distance of 0.25 mile. The disturbance is located approximately 0.1 mile from an arroyo, 
although the landscape generally shows evidence of erosional scarring. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. The highest radioactivity reading came from an area of 
limestone rock scattered on the ground surface near to the supposed shaft location (563 
counts per second [cps]; background=17 cps). The location of a shaft is presumed by the 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Flea Mine, McKinley County, New Mexico 
September 10, 2009 

presence of a heavy steel plate that is mostly covered by soil. While few piles of waste 
materials can be attributed to this site, the landscape is largely denuded of vegetation, and 
shows evidence of erosion. Contamination of vicinity soils and surface drainages by 
precipitative erosion and wind dispersion comprise the primary contaminant pathways that 
may be associated with this site. Additionally, site runoff of contaminated wastes may 
impact ground water quality either through seepage through alluvium or by direct entry to 
the subsurface via the open shaft. 
Targets: The closest residence to this site is located on Haystack Road, approximately 
0.7 air-miles to the southwest, from which another residence is visible further to the west. 
Residences also are located near the junction of State Hwy. 605 and 509, approximately 3 
air-miles east-northeast of the Site. Other potential targets may include cattle and wildlife. 

Closest wells sampled to date: livestock well SMC-34 (0.60 air-miles; 119 pg/l total 
uranium in 2009 sampling); livestock well SMC-18 (0.60 air-miles; 2.0 pg/l total uranium in 
2009). 
Site ownership and Potentially Responsible Parties: Surface and mineral rights 
reportedly are held by the Bureau of Land Management (BLM) and Schmitt. M&M Mining 
Company reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 3, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shaft. 
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Figure 1: Flea Mine—measurements taken on June 3, 2009. 

"Px" reference the location of photographs on pages following. 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Doris Mine, McKinley 
County, New Mexico: Further action under CERCLA 
Recommended 

Site name 
City 
County 
Latitude 

Doris Mine 
not applicable 
McKinley 
35° 20' 20.24" 

State New Mexico Zip code not appjicable 

Longitude 107° 47'48.34" 

Site physical description: The Doris Mine is easily accessible from State Highway 605, 
and is located within 0.25 miles of San Mateo Creek. The site currently has a fenced 
open decline within a collapsing subsidence crater and a second unfenced and caved 
shaft approximately 0.25 miles south of the decline. Several waste material piles are 
scattered around the site. An archaeological site, marked by piles of rock and pottery 
shards, is located in the middle of the minesite. An erosional protection berm has been 
constructed parallel to the highway along most of the site perimeter. 
Site Identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
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Pre-CERCLIS Screening Assessment of Doris Mine, McKinley County, New Mexico 
September 10, 2009 

the accompanying figures. The open decline shows recent ievidence of subsidence, and 
is pooriy protected from public access by a fence that will collapse as the crater containing 
the decline continues to enlarge. The highest radioactivity reading was measured at a 
waste rock pile (823 counts per second [cps]; background=32 cps). Contamination may 
be dispersed via precipitative erosion and wind, or may impact ground water via seepage 
through alluvium or through the open shaft and decline. The open decline is easily 
accessible from the paved road. 
Targets: Residences are located near junction State Hwy. 605 and 509, approximately 
1.0 air-miles northeast of the Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-34 (0.6 air-miles; 52.8 pg/l total uranium 
in 2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held 
by the Schmitt; mineral rights are held by Newmont Mining Company. M&M Mining 
Company reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980.i "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived, waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open decline and shaft. 
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Figure 1: Doris Mine 

"Px" reference the location of photographs on pages following. 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Faith Mine, McKinley 
County, New Mexico: Further action under CERCLA 
recommended 

Site name 
City 
County 
Latitude 

Faith Mine 
not applicable 
McKinley 
35° 19'41.30" 

State NewMexico Zip code not applicable 

Longitude 107° 48'50.46" 

Site physical description: The Faith Mine currently has scattered waste material piles, 
some of which are located along an arroyo. The remains of a possible load-out structure 
also are located along the arroyo. A possible archaeological site, distinguished by the 
presence of pottery shards, is located near a concrete pad adjacent to double power 
poles, which may have been a transformer pad. Numerous roads cross the site, many of 
which show evidence of erosion. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. The waste piles examined had elevated radioactivity (highest 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Faith Mine, McKinley County, New Mexico 
September 10, 2009 

reading=578 counts per second (cps); background=15 cps). Contamination might be 
dispersed by precipitative erosion and wind, and may enter the bedrock ground water 
system through alluvial interconnections. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 1.73 air-miles east-northeast of the Site. Other potential targets may 
include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-33 (0.48 air-miles; 164 pg/l total 
uranium in 2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held 
by Schmitt; mineral rights are held by Newmont Mining Company. M&M Mining Company 
reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
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Pre-CERCLIS Screening Assessment of Faith Mine, McKinley County, New Mexico 
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Figure 1: Faith Mine—measurements taken on July 2, 2009. 

"Px" reference the location of photographs on pages following. 
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P1: Faith Mine Possible load-out structure remains 
along arroyo 

P2: Faith Mine view to northeast; waste cut by arroyo 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Dog Mine, McKinley 
County, New Mexico: Further action under CERCLA 
recommended 

Site name Dog Mine 
City not applicable State 
County McKinley 
Latitude 35° 20'30.77" Longitude 107° 48'44.51" 

New Mexico Zip code not applicable 

Site physical description: The Dog Mine currently has a caved decline with wooden 
hoisting structure, at least 2 open vent holes, numerous waste rock piles bordering an 
arroyo and other minor drainages, and an impoundment measuring 100' by 50' bordering 
the main arroyo. A stock tank constructed in the arroyo just upstream of a major waste 
rock pile. Both the impoundment and the stock tank were dry at the time of 
reconnaissance. One small semi-underground structure is located near the decline. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for contaminants of 
concern for ongoing remedial action associated with the Homestake Mining Company 
NPL site (CERCLIS NMD0007860935) are generally higher than Maximum Contaminant 
Levels (MCLs). NMED conducted sampling of private residential wells in subdivisions 
located in the vicinity of the HMC site, and found that the majority had one or more 
contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. One area of stockpiled ore has elevated radioactivity of 5653 
counts per second (cps). The highest radioactivity measured from a waste rock pile was 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Dog Mine, McKinley County, New Mexico 
September 10, 2009 

648 cps; (background=28—46 cps). Most waste piles exhibit elevated radioactivity and are 
located within a major drainage; others nearby show evidence of erosion. The 
impoundment bordering the drainage has slightly elevated radioactivity. Potential 
contaminant dispersion pathways include downstream precipitative erosion, wind-blown 
dispersion, and ground water via entry through alluvium or via vent holes. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 1.78 air-miles east-northeast of the Site. Another residence is located 
along Haystack Road approximately 2.0 air-miles southwest of the Site, from which 
another residence is visible further to the west. Other potential targets may include cattle 
and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.37 air-miles; 48.2 pg/l total 
uranium in 2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]). 
Site ownership and Potentially Responsible Parties: Surface and mineral rights 
reportedly are held by the Bureau of Land Management (BLM). Four Corners Exploration 
Company reportedly last operated the mine in 1975. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants 
District," in "Geology and technology of the Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• Souder, Miller, and Associates, 2008. "Abandoned uranium mine field survey 
project." 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 3, 2009. 
Recommendations: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shafts and vent holes. 
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Figure 1: Dog Mine—measurements taken on June 3, 2009 

"Px" reference the location of photographs on pages following. 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Blue Peak Mine, McKinley 
County, New Mexico: Further action under CERCLA recommended 

Site name 
City 
County 
Latitude 

Blue Peak Mine 
not applicable 
McKinley 
35° 20' 28.77" 

State New Mexico Zip code not applicable 

Longitude 107° 50'41.92" 

Site physical description: The Blue Peak Mine currently has one partially-closed mine adit, and 
one remaining open adit along the south side of Mesa Montanosa along 2 major bench-cut roads 
approximately % mile long approximately 50 feet below the mesa top; other adits that were used 
during the period of site operation reportedly have been reclaimed. An open vent shaft, which 
reportedly connects to the mine tunnels, also was located on the mesa top. The remaining adits 
emit elevated levels of radioactivity. The site is well-vegetated, and few distinct waste piles 
remain, although some have moderately elevated radioactivity in comparison to background (15-
45 counts per second [cps]). An outcrop of unmined ore-bearing sandstone exposed along the 
upper bench road also exhibits elevated radioactivity (~1200 cps; see Figure 1). 
Site identification: Potential alluvial ground water contamination within the Grants Mineral Belt 
was identified because background standards established for the contaminants of concern for 
ongoing remedial action associated with the Homestake Mining Company NPL site (CERCLIS 
NMD0007860935) are generally higher than Maximum Contaminant Levels (MCLs). NMED 
conducted sampling of private residential wells in subdivisions located in the vicinity of the HMC 
site, and found that the majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on the 
accompanying figures. One open adit and partially-open adit with radioactivity elevated above 
background are visible along the upper bench cut road. Most remaining waste rock has only 
slightly elevated radioactivity (maximum=679 cps; background=14-45 cps). Most waste appears 
to have been contoured to minimize erosion. An open vent shaft on the mesa top that is not well-
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Pre-CERCLIS Screening Assessment of Blue Peak mine, McKinley County, New Mexico 
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marked could be hazardous to humans, livestock, and wildlife, and could provide an avenue for 
aquifer cross-contamination. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 
3.65 air-miles east-northeast of the Site. Another residence is located along Haystack Road 
approximately 0.7 air-miles south of the Site, from which another residence is visible further to the 
west. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.58 air-miles; 48.2 pg/l total uranium in 
2008 sampling [total uranium Maximum Contaminant Level=30 pg/l]). 
Site ownership and Potentially Responsible Parties: Suri'ace and mineral rights reportedly are 
held by the Bureau of Land Management (BLM). Garcia Mines reportedly last operated the mine 
in 1965. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division ofthe New Mexico Energy, Minerals, 
and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits In 

the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico Bureau of 
Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants District," in 
"Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of Mines and 
Mineral Resources. 

• Souder, Miller, and Associates, 2008. "Abandoned uranium mine field survey project." 
» U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." QFR-97-492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 3, 2009. . 
Recommendations: A release of CERCLA hazardous substances has been documented at the 
site. NMED recommends further investigation under CERCLA to assess the risk posed by the site 
using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate threats 
to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Seal open adits and vent hole. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Blue Peak mine, McKinley County, New Mexico 
September 10, 2009 

Figure 1: Blue Peak IVIine—measurements taken June 3, 2009 

"Px" reference the location of photographs on pages following. 
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Ms. LaDonna Tumer, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Blue Peak mine, McKinley County, New Mexico 
September 10, 2009 

P1: Blue Peak mine open adit P2: Blue Peak mine load-out facility remains 

P3: Blue Peak mine open vent shaft on mesa top. 
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Blue Peak mine: view towards southwest 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Blue Peak mine, McKinley County, New Mexico 
September 10, 2009 
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Blue Peak mine view towards southwest showing residences (arrows) 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Davenport Mine, 
McKinley County, New Mexico: Further action under CERLCA 
Recommended 

Site name Davenport Mine 
City not applicable State 
County McKinley 
Latitude 35° 20'27.10" Longitude 

New Mexico Zip code not applicable 

107° 49'15.38" 

Site physical description: The Davenport Mine currently has waste rock piles and a 
collapsed frame structure. Little other evidence of the mine remains. 
Site Identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. One waste rock pile has slightly elevated radioactivity (230 
counts per second [cps]; background=28 cps). 
Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 2.3 air-miles east-northeast of the Site. Another residence is located along 
Haystack Road approximately 1.5 air-miles southwest of the Site, from which another 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Davenport mine, McKinley County, New Mexico 
September 10, 2009 

residence is visible further to the west. Other potential targets may include cattle and 
wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.1 air-miles; 48.2 pg/l total uranium 
in 2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held 
by the Bureau of Land Management (BLM). Bailey and Fife reportedly last operated the 
mine in 1966. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants 
District," in "Geology and technology of the Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED conducted a Site reconnaissance on June 3, 2009. 
Recommendations: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
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Figure 1: Davenport Mine—measurements made on June 3, 2009 

"Px" reference the location of photographs on pages following. 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Davenport mine, McKinley County, New Mexico 
September 10, 2009 

PI : Davenport Mine collapsed frame structure 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

Date: September 10, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Subject: Pre-CERCLIS Screening Assessment of Barbara J #3 mine, 
McKinley County, New Mexico: Further action under CERCLA 
is recommended 

Site name 
City 
County 
Latitude 

Barbara J #3 mine 
not applicable 
McKinley 
35° 19'53.52"" N 

Street address not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49'34.22" W 

Site physical description: The Barbara J #3 minesite currently has several waste piles, a 
concrete pad, a load-out area, a mine shaft, and a well or vent shaft remaining from uranium 
mining activities. The waste piles emit elevated levels of radioactivity in comparison to 
background values (assumed to be in the range of 10 to 40 counts per second [cps] from data 
collected at this and nearby sites), border drainage courses, and show evidence of erosion (see 
Figure 1). 
Site identification: Potential alluvial ground water contamination within the Grants Mineral Belt 
was identified because background standards established for the contaminants of concern for 
ongoing remedial action associated with the Homestake Mining Company NPL site (CERCLIS 
NMD0007860935) are generally higher than Maximum Contaminant Levels (MCLs). NMED 
conducted sampling of private residential wells in subdivisions located in the vicinity ofthe HMC 
site, and found that the majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during a July 1, 2009 site visit are shown on the 
accompanying figures. The highest radioactivity level was measured during site 
reconnaissance at the former ore load-out area (1924 cps). The shaft is covered by a rusted 
steel plate. The open well or vent hole was probed to a depth of 458' without hitting solid 
bottom. Waste piles with elevated radioactivity (highest radioactivity=436 cps; background=33 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Barbara J #3 mine, McKinley County, New Mexico 
September 10, 2009 

cps) were noted. The waste piles are marked by erosional rills, indicating that waste has been 
dispersed downstream. Contamination of vicinity soils and surface drainages by precipitative 
erosion and wind dispersion comprise the primary contaminant pathways that may be 
associated with this site. Additionally, site runoff of contaminated wastes may impact ground 
water quality either through seepage through alluvium or by direct entry to the subsurface via 
the open well and shafts. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 
2.76 air-miles east-northeast of the Site. Another residence is located along Haystack Road 
approximately 1.0 air-miles southwest ofthe Site, from which another residence is visible further 
to the west. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (0.45 air-miles; 48.2 pg/l total uranium in 
2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]) 
Site ownership and Potential Responsible Parties: Surface and mineral rights reportedly 
are held by the Bureau of Land Management (BLM). Todilto Exploration and Development 
Company last operated the mine in 1980. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division ofthe New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• Golder Associates, 2009. "Findings of Barbara J Sites, Abandoned uranium mine lands 

pilot study conducted March—May 2009." Draft Technical Memorandum. 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits 

in the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico Bureau 
of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend. Grants District," in 
"Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of Mines 
and Mineral Resources. 

« U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on July 1, 2009. 
Recommendations: A release of CERCLA hazardous substances has been documented at 
the site. NMED recommends further investigation under CERCLA to assess the risk posed by 
the site using the Hazard Ranking System. 

NMED recommends thatthe investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shaft and well/vent holes. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Barbara J #3 mine, McKinley County, New Mexico 
September 10, 2009 
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Figure 1: Barbara J #3 Mine—measurements taken July 1, 2009 

"Px" reference the location of photographs on pages following. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Barbara J #3 mine, McKinley County, New Mexico 
September 10, 2009 

PI : Barbara J #3 Mine well? >458' deep P2: Barbara J #3 Mine shaft covered by rusted steel plate (arrow) 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

Date: September 10, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Subject: Pre-CERCLIS Screening Assessment of Barbara J #2 mine, 
McKinley County, New Mexico: Further action under CERCLA 
is recommended 

Site name Barbara J #2 mine Street address not applicable 
City not applicable State New Mexico Zip code not applicable 
County McKinley 
Latitude 35° 20'55.17" N Longitude 107° 49'27.82" W 

Site physical description: The Barbara J #2 minesite currently has several waste piles, and 
concrete pads remaining from uranium mining activities. The waste piles emit elevated levels 
of radioactivity in comparison to background values (assumed to be in the range of 10 to 40 
counts per second [cps] from data collected at this and nearby sites), border drainage 
courses, and show evidence of erosion (see Figure 1). 
Site Identification: Potential alluvial ground water contamination within the Grants Mineral 
Belt was identified because background standards established for the contaminants of 
concern for ongoing remedial action associated with the Homestake Mining Company NPL 
site (CERCLIS NMD0007860935) are generally higher than Maximum Contaminant Levels 
(MCLs). NMED conducted sampling of private residential wells in subdivisions located in the 
vicinity of the HMC site, and found that the majority had one or more contaminant 
concentrations exceeding MCLs. 
Site summary: Observations made during a July 1, 2009 site visit are shown on the 
accompanying figure. Waste piles with elevated radioactivity (highest radioactivity=348 cps; 
background=40 cps) were noted. The waste piles are marked by erosional rills, indicating that 
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Ms. LaDonna Tumer, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Barbara J #2 mine, McKinley County, New Mexico 
September 10, 2009 

waste has been dispersed downstream. Contamination of vicinity soils and surface drainages 
by precipitative erosion and wind dispersion comprise the primary contaminant pathways that 
may be associated with this site. Additionally, site runoff of contaminated wastes may impact 
ground water quality through seepage through alluvium. " 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 
2.3 air-miles east-northeast of the Site. Another residence is located along Haystack Road 
approximately 1.5 air-miles southwest of the Site, from which another residence is visible 
further to the west. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.14 air-miles; 48.2 pg/l total uranium in 
2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]) 
Site ownership and Potential Responsible Parties: Surface and mineral rights reportedly 
are held by the Bureau of Land Management (BLM). Mid-Continent Uranium Company last 
operated the mine in 1968. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007) 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits 

in the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico 
Bureau of Mines and Mineral Resources Open-file report 353. 

• Golder Associates, 2009. "Findings of Barbara J Sites, Abandoned uranium mine lands 
pilot study conducted March—May 2009." Draft Technical Memorandum. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants District," 
in "Geology and technology of the Grants Uranium Region, 1963. State Bureau of 
Mines and Mineral Resources. 

» U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on July 1, 2009 
Recommendations: A release of CERCLA hazardous substances has been documented at 
the site. NMED recommends further investigation under CERCLA to assess the risk posed by 
the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
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Figure 1: Barbara J #2 Mine—measurements taken July 1, 2009 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

Date: September 10, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment Department 

Subject: Pre-CERCLIS Screening Assessment of Barbara J #1 mine, McKinley 
County, New Mexico: Further action under CERCLA is recommended 

Site name 
City 
County 
Latitude 

Barbara J #1 mine 
not applicable 
McKinley 
35° 19'42.97" N 

Street address not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49' 47.74" W 

Site physical description: The Barbara J #1 mine site currently has a partially-caved shaft, an open 
bore or vent hole, a sedimentation pond, a concrete pad, a core house site, and several waste 
limestone rock piles remaining from uranium mining activities. The waste piles emit elevated levels of 
radioactivity in comparison to background values (assumed to be in the range of 10 to 40 counts per 
second [cps] from data collected at nearby sites), border drainage courses, and show evidence of 
erosion. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral Belt was 
identified because background standards established for the contaminants of concern for ongoing 
remedial action associated with the Homestake Mining Company NPL site (CERCLIS 
NMD0007860935) are generally higher than Maximum Contaminant Levels (MCLs). NMED 
conducted sampling of private residential wells in subdivisions located in the vicinity of the HMC site, 
and found that the majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during a July 1, 2009 site visit are shown on the accompanying 
figure. The highest radioactivity level was measured during site reconnaissance at an area of waste 
limestone rock (625 cps). The waste piles are marked by erosional rills, indicating that waste may be 
dispersed downstream. The shaft is fenced, but the borehole is open and unfenced. Remnants of a 
liner are visible within the sedimentation pond. The area of the core house has slightly elevated 
radioactivity (92 cps), and is marked by numerous core remnants. Contamination of vicinity soils and 
surface drainages by precipitative erosion and wind dispersion comprise the primary contaminant 
pathways that may be associated with this site. Additionally, site runoff of contaminated wastes may 
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Ms. LaDonna Tumer, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Barbara J #1 mine, McKinley County, New Mexico 
September 10, 2009 

impact ground water quality either through seepage through alluvium or by direct entry to the 
subsurface via the open hole and shaft. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 3.1 air-
miles northeast of the Site. Another residence is located along Haystack Road approximately 0.9 air-
miles west-northwest of the Site, from which another residence is visible further to the west. Other 
potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (0.28 air-miles; 48.2 pg/l total uranium in 2009 
sampling [uranium Maximum Contaminant Level=30 pg/l]). 
Site ownership and Potential Responsible Parties: Surface and mineral rights reportedly are held 
by the Bureau of Land Management (BLM). The Mid-Continent Uranium Company last operated the 
site in 1968. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, Minerals, and 
Natural Resources Department (07/20/2007) 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uraniunn mines and deposits in the 

Grants district, Cibola and McKinley Counties, New Mexico." New Mexico Bureau of Mines and 
Mineral Resources Open-file report 353. 

• Golder Associates, 2009. "Findings of Barbara J Sites, Abandoned uranium mine lands pilot 
study conducted March—May 2009." Draft Technical Memorandum. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend. Grants District," in 
"Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of Mines and 
Mineral Resources. 

» U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on July 1, 2009. 
Recommendations: A release of CERCLA hazardous substances has been documented at the site. 
NMED recommends further investigation under CERCLA to assess the risk posed by the site using the 
Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate threats to 
public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shaft and well/vent holes. 
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Figure 1: Barbara J #1 Mine—measurements taken on July 1, 2009. 
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Memorandum 

To: LaDonna Turner, Site Assessment Mianager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Date: September 1, 2009 

Subject: Pre-CERCLiS Screening Assessment of Section 25 SEQ Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Section 25 SEQ Mine 
City not applicable State 
County McKinley 
Latitude 35° 19' 16.92" Longitude 

New Mexico Zip code not applicable 

107° 50'35.22" 

Site physical description: Site observations of the Section 25 SEQ Mine by NMED 
personnel were made from Haystack Road, from which only an active aggregate pit and 
an elongated waste dump were evident. Anderson (1980) describes the site as one ofthe 
most extensive strip complexes on the Todilto Limestone bench, comprising open pits, 
trenches, box cuts, and one decline extending over a distance of 5/8 mile. The box cuts 
are described as ranging in depth from 5 feet and 40 to 50 feet with shear walls. 
Anderson also observes that biomass production and carrying capacity across the site 
have been impaired by the large spoil piles. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Section 25 SEQ Mine, McKinley County, New Mexico 
September 1,2009 

Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. As indicated, little surface disturbance was visible from 
Haystack Road. Anderson (1980) includes pictures of extensive stripped areas and waste 
materials. Contamination of vicinity soils and surface drainages by precipitative erosion 
and wind dispersion comprise the primary contaminant pathways that may be associated 
with this site. Additionally, site runoff of contaminated wastes may impact ground water 
quality through seepage through alluvium. 
Targets: The closest residence to the Site is approximately 0.72 mile northwest of the 
site on Haystack Road; a second residence on Haystack Road is located approximately 
1.0 miles northwest of this residence. Residences located near the junction of State Hwy. 
605 and 509 are approximately 4 air-miles northeast of the Site. Other potential targets 
may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-22 (1 air-mile; 48.2 pg/l total uranium in 
2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights for the site 
reportedly are held by Elkins Real Estate and Berryhill Ranch Ltd. Mineral rights 
reportedly are held by Newmont Mining Company. Amiran/Reserve Oil and Minerals 
reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize surface water accumulations and ground water 

impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Stabilize unstable pit highwalls 
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Figure 1: Section 25 SEQ mine 

"Px" reference the location of photographs on pages following. 
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P1: Section 25 aggregate pit; view toward SW P2: Section 25 SEQ Mine; view to W 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Section 25 Open Pits Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Section 25 Open Pits Mine 
City not applicable State 
County McKinley 
Latitude 35° 19' 58.00" Longitude 

New Mexico Zip code not applicable 

107° 51'06.61" 

Site physical description: The Section 25 Open Pits Mine currently is an area of excavated pits 
and trenches, and includes an adit that has been excavated into the side of one pit. A residence 
recently has been built on part of the site. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral Belt 
was identified because background standards established for the contaminants of concern for 
ongoing remedial action associated with the Homestake Mining Company NPL site (CERCLIS 
NMD0007860935) are generally higher than Maximum Contaminant Levels (MCLs). NMED 
conducted sampling of private residential wells in subdivisions located in the vicinity of the HMC 
site, and found that the majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on the 
accompanying figures. Most of the currently-visible land disturbances lie to the south of the 
residence; it is not known if the mining disturbance originally extended under residence. A 
bulldozer cut into limestone south of the residence is now used as a trash dump, and has slightly-
elevated radioactivity, which may be due partly to "shine" effect within the excavation (142 counts 
per second (cps); background=40 cps). Radioactivity at a stock tank, which was created at the 
end of the drainage formed by the bulldozer cut, measured 177 cps. The highest radioactivity 
measured during the site reconnaissance was 558 cps at a waste rock pile cut by a drainage. The 
entire area borders a large surface water drainage that may have been created by mining activity. 
Contamination of vicinity soils and surface drainages by precipitative erosion and wind dispersion 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Section 25 Open Pits Mine, McKinley County, New Mexico 
September 10, 2009 

comprise the primary contaminant pathways that may be associated with this site. Additionally, 
site runoff of contaminated wastes may impact ground water quality either through seepage 
through alluvium or by direct entry to the subsurface via the open adit. 
Targets: The closest residence to the Site is just to the north of evident mine-related surface 
disturbance. The occupant of this residence hauls water from Milan for residential use because 
ground water is reportedly deep at this location. Other residences are located approximately 0.4 
miles southwest of the site and 1.4 miles to the west. Residences also are located near the 
junction of State Hwy. 605 and 509, approximately 4.1 air-miles northeast of the Site. Other 
potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-22 (1.5 air-miles; 48.2 pg/l total uranium in 2009 
sampling). 
Site ownership and Potentially Responsible Parties: Surface rights for some of the site are 
held by Chaffin; the rest is said by Chaffin to be held by Berryhill Ranch. Newmont Mining 
Company may still hold the mineral rights. Amiran Company Ltd. and Reserve Oil and Minerals 
Company reportedly last operated the mine in 1981. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, Minerals, 
and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits in 

the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico Bureau of 
Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend. Grants District," in 
"Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of Mines and 
Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented at the 
site. NMED recommends further investigation under CERCLA to assess the risk posed by the site 
using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste dispersion. 
2. Investigate and characterize surface water accumulations and ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate threats 
to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Close open adit 
3. Assess on-Site residence and associated residence for radiological contamination. 
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Figure 1: Section 25 Open Pit—measurements taken on July 2, 2009 

"Px" reference the location of photographs on pages following. 
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P I : Section 25 open pit bulldozer cut into limestone, now used 
as! trash dump 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Roundy Shaft Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Roundy Shaft Mine 
City not applicable State 
County McKinley 
Latitude 35° 19'27.65" Longitude 

New Mexico Zip code not applicable 

107° 50'00.63" 

Site physical description: The Roundy Shaft Mine currently is comprised of 2 open 
shafts, a concrete pad, and scattered limestone rock in an area south of Haystack Road. 
The Site borders the Piedre Trieste Mine. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. The open shafts are unfenced; the highest radioactivity 
reading at one shaft was 102 counts per second (cps; background is presumed to be 15— 
40 cps from measurements taken at nearby sites). Limestone rock on the surface nearby 
was measured at 444 cps; other limestone waste rock piles emit lesser levels of 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Roundy Shaft Mine, McKinley County, New Mexico 
September 10, 2009 

radioactivity. Contamination of vicinity soils and surface drainages by precipitative erosion 
and wind dispersion comprise the primary contaminant pathways that may be associated 
with this site. Additionally, site runoff of contaminated wastes may impact ground water 
quality either through seepage through alluvium or by direct entry to the subsurface via the 
open shafts. 
Targets: The closest residence to the Site is located off of Haystack Road, approximately 
0.80 air-miles to the northwest, from which another residence is visible further to the west. 
Residences also are located near the junction of State Hwy. 605 and 509, approximately 
3.3 air-miles northeast of the Site. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: livestock well SMC-22 (0.44 air-miles; 48.2 pg/l total 
uranium in 2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are 
private. Todilto Exploration and Development Company reportedly last operated the mine 
in 1981, using shaft as a vent for the Piedre Trieste mine. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants 
District," in "Geology and technology ofthe Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on July 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open shafts. 
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Figure 1: Roundy Shaft—measurements taken on July 2, 2009. 

"Px" reference the location of photographs on pages following. 
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PI : Roundy Shaft mine open shaft 

P2: Roundy Shaft Mine, open partially-caved shaft 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Date: September 10, 2009 

Subject: Pre-CERCLIS Screening Assessment of Schmitt Decline Mine, 
McKinley County, New Mexico: Further action under CERCLA 
recommended 

Site name Schmitt Decline Mine 
City not applicable State New Mexico Zip code not applicable 
County McKinley 
Latitude 35° 20'54.55" Longitude 107° 48'10.98" 

Site physical description: The Schmitt Decline Mine currently has an open and 
unfenced decline, surrounded by waste material piles that show evidence of erosional 
dispersion. 
Site identification: Potential alluvial ground water contamination within the Grants 
Mineral Belt was identified because background standards established for the 
contaminants of concern for ongoing remedial action associated with the Homestake 
Mining Company NPL site (CERCLIS NMD0007860935) are generally higher than 
Maximum Contaminant Levels (MCLs). NMED conducted sampling of private residential 
wells in subdivisions located in the vicinity of the HMC site, and found that the majority 
had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during NMED's Site reconnaissance are shown on 
the accompanying figures. The decline appears to be structurally stable. One pile of 
sandstone material had the highest site-related radioactivity at 2687 counts per second 
(cps; background=21 cps). Other waste piles that were examined and the decline opening 
itself did not have significantly higher radioactivity than background. Contamination of 
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Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
Pre-CERCLIS Screening Assessment of Schmitt Decline Mine, McKinley County, New Mexico 
September 10, 2009 

vicinity soils and surface drainages by precipitative erosion and wind dispersion comprise 
the primary contaminant pathways that may be associated with this site. Additionally, site 
runoff of contaminated wastes may impact ground water quality either through seepage 
through alluvium or by direct entry to the subsurface via the open decline. 

This site may be the same as that identified as the Gossett Decline by Anderson (1980). 
Targets: Residences are located near the junction of State Hwy. 605 and 509, 
approximately 1.22 air-miles east-southeast of the Site. Another residence is located 
along Haystack Road approximately 2.65 air-miles southwest of the Site, from which 
another residence is visible further to the west. Other potential targets may include cattle 
and wildlife. 

Closest well sampled to date: livestock well SMC-18 (0.1 air-miles; 2 pg/l total uranium in 
2009 sampling). 
Site ownership and Potentially Responsible Parties: Surface rights reportedly are held 
by Schmitt. Operational history of this site is not known. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and 

deposits in the Grants district, Cibola and McKinley Counties, New Mexico." New 
Mexico Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits ofthe Poison Canyon ore trend, Grants 
District," in "Geology and technology of the Grants Uranium Region, 1963. State 
Bureau of Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-
492. 

Site reconnaissance: NMED staff conducted a Site reconnaissance on June 2, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented 
at the site. NMED recommends further investigation under CERCLA to assess the risk 
posed by the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Close open decline. 
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Figure 1: "Schmitt" Decline 

"Px" reference the location of photographs on pages following. 
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Memorandum 

To: LaDonna Turner, Site Assessment Manager 
Technical and Enforcement Branch 
U.S. Environmental Protection Agency, Region 6 

Date: September 10, 2009 

From: Dana Bahar, Manager, Superfund Oversight Section 
Ground Water Quality Bureau, New Mexico Environment 
Department. 

Subject: Pre-CERCLIS Screening Assessment of Beacon Hill mine, 
McKinley County, New Mexico: Further action under CERCLA 
Is recommended 

Site name 
City 
County 
Latitude 

Beacon Hill mine 
not applicable 
McKinley 
35° 20' 33.30" N 

Street address not applicable 
State New Mexico Zip code not applicable 

Longitude 107° 49'16.38" W 

Site physical description: The Beacon Hill minesite currently has several waste piles, and 2 
open vent shafts remaining from uranium mining activities. Some waste piles emit elevated 
levels of radioactivity in comparison to background values (assumed to be in the range of 10 
to 40 counts per second [cps] from data collected at this and nearby sites), and most waste 
piles show evidence of erosion. 
Site identification: Potential alluvial ground water contamination within the Grants Mineral 
Belt was identified because background standards established for the contaminants of 
concern for ongoing remedial action associated with the Homestake Mining Company NPL 
site (CERCLIS NMD0007860935) are generally higher than Maximum Contaminant Levels 
(MCLs). The New Mexico Environment Department (NMED) conducted sampling of private 
residential wells in subdivisions located in the vicinity of the HMC site, and found that the 
majority had one or more contaminant concentrations exceeding MCLs. 
Site summary: Observations made during a June 3, 2009 site visit are shown on the 
accompanying figures. Several waste piles and barren areas with elevated radioactivity 
(highest radioactivity=1005 cps; background=30 cps) were noted. Many waste piles are cut 



Ms. LaDonna Turner, EPA Region 6 Site Assessment Manager 
RE: Pre-CERCLIS screening Assessment of Beacon Hill mine, McKinley County, New Mexico 
September 10, 2009 

by erosional rills, indicating that waste has been dispersed down-stream. Contamination of 
vicinity soils and surface drainages by precipitative erosion and wind dispersion comprise the 
primary contaminant pathways that may be associated with this site. Additionally, site runoff 
of contaminated wastes may impact ground water quality either through seepage through 
alluvium or by direct entry to the subsurface via the open vent shafts. 
Targets: Residences are located near the junction of State Hwy. 605 and 509, approximately 
2.29 air-miles east of the Site. Another residence is located along Haystack Road 
approximately 1.5 air-miles southwest of the Site, from which another residence is visible 
further to the west. Other potential targets may include cattle and wildlife. 

Closest well sampled to date: irrigation well SMC-22 (1.25 air-miles; 48.2 pg/l total uranium in 
2009 sampling [total uranium Maximum Contaminant Level=30 pg/l]) 
Site ownership and Potential Responsible Parties: Surface and mineral rights reportedly 
are held by the Bureau of Land Management (BLM). Farris Mines last operated the mine in 
1967. 
File review: NMED staff reviewed the following files: 

• Database compiled by Mining and Minerals Division of the New Mexico Energy, 
Minerals, and Natural Resources Department (07/20/2007). 

• Anderson, Orin J., 1980. "Abandoned or inactive uranium mines in New Mexico". 
• McLemore, Virginia T. and William L. Chenoweth, 1991. "Uranium mines and deposits 

in the Grants district, Cibola and McKinley Counties, New Mexico." New Mexico 
Bureau of Mines and Mineral Resources Open-file report 353. 

• Rappaport, Linda, "Uranium deposits of the Poison Canyon ore trend, Grants District," 
in "Geology and technology ofthe Grants Uranium Region, 1963. State Bureau of 
Mines and Mineral Resources. 

• U.S. Geological Survey, 1997. "Gallup quadrangle NURE HSSR study." OFR-97-492. 
Site reconnaissance: NMED performed a Site reconnaissance on June 3, 2009. 
Recommendation: A release of CERCLA hazardous substances has been documented at 
the site. NMED recommends further investigation under CERCLA to assess the risk posed by 
the site using the Hazard Ranking System. 

NMED recommends that the investigation include the following: 
1. Sample sediments along drainages to characterize extent of Site-derived waste 

dispersion. 
2. Investigate and characterize ground water impacts. 

In addition NMED recommends the following actions be performed to address immediate 
threats to public health and the environment: 

1. Remove waste with elevated radioactivity. 
2. Plug open vent shaft. 
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Figure 1: Beacon Hill Mine—measurements taken on June 3, 2009 

"Px" reference the location of photographs on pages following. 
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Identifying GPS file designation: 

Residential Well Questionnaire 
1 . Do you have a private well? Y e s or No 

If N O — s t o p ; do not cont inue. If Y E S 

2 . Does your well now in working condition (i.e., working pump)? Y e s or No 
If YES , complete full survey. If NO, complete onlv name and contact information below. 

Name 

Physical street address 

Mailing address 

^ r / • 

/5*/-A 
. Resident 

6^<.rc/c^ 
i ' ' 

Owner a same as resident 

3 . Is your home hooked up to City water? Y e s or No If yes , approximately what year was the home connected to the City water? 

4 . For what do you use the water from this well? Please include the general time frame over which each usage has been made: 

Private well usaae Information 

Timeframe (e.q., 1999-2005) 

Indoor uses 

Drinking 

Showering or bathing 

Cooking 

Other (please specify uses) 

Outdoor uses 

Lawn and landscape 

Vegetable garden 

Livestock 

Pets 

Other (please specify uses) 

5 . Have you ever filtered or treated the well water you have used (e.g., Calgon water purifier, water softener)? If so, please describe the treatment and timeframe 
of use. 

i/)0 

6 . What sources of water other than well water do you now rely or have you previously relied on for household uses? Please estimate the general timeframe for 
each. 

Sources 

Bottled water 

City water 

Other (please specify) 

Timeframe Addit ional information 

7. Are there any other residences connected to this well? YeS or No If yes, please detail with address and contact information. 

sravj '{)q^r 
8 . Do you know when the well was constructed? 

9 . Do you know how deep the well is? 

1 0 . Do you know your well permit number? 

2^00(c 
i ^ / Z ^ ^ 
_ _ - • 

1 1 . Do you have any concerns about your water supply? 

interviewer's name: 

Date: 

Interviewee's initials: 



Identifying GPS file designation: } j O o / J / ^ Gf^Y t^-'l^O 

Residential Well Questionnaire 
1 . Do you have a private well? Y e s or N o .. 

If N O — s t o p , do not cont inue. If YES : 

2 . Does your well now in working condition (i.e., working pump)? Y e s or No 
If YES, complete full survey. If NO, complete onlv name and contact information below. 

j ^ u o ^ ^ 

R e s i d e n t Own^^^arne as reslden 

Name yg^V t ^ 
tj/O^-i ^ J { \ / l ^ e o ^ I Physical street address 

-pu 2 : 2 = -
Mailing address 

^ i h ^ e j § /02-O 

3 . Is your home hooked up to City water? Y e y o r Ncr If yes , approximately what year was the home connected to the City water? Sr^- 1 / 1 ^ 

4 . For what do you use the water from this well? Please Include the general time frame over which each usage has been made: 

Private well usage information 

Timeframe (e.g.. 1999-2005) 

Indoor uses 

Drinking 

Showering or bathing 

Cooking 

Other (please specify uses) 

j ' ^T i&Tf ' -
/ ^ ^ j r 
/ ^^£>r 

rjyas^/\c. c l v / ^ ^ 
/ Outdoor uses 

Lawn and landscape 

Vegetable garden 

Livestock 

Pets 

^ 9 ^ ^ 
/ 9 & & J 

K<> 

/ ^ ^ ^ 
Other (please specify uses) 

5 . Have you ever filtered or treated the well water you have used (e.g., Calgon water purifier, water softener)? If so, please describe the treatment and timeframe 
of use. 

m> 

Interviewer's name: J / C ^ V \ 

Date: ^pOJ%0Q ^ 

Interviewee's initials: 

6 . What sources of w/ater other than well water do you now rely or have you previously relied on for household uses? Please estimate the general timeframe for 
each. 

Sources 

Bottled water 

City water 

Other (please specify) 

Timeframe 

lf{o£>S 
Ul 0 

^ - ^ 

Addit ional information 

7 . Are there any other residences connected to this welp Y M / o r No If yes, please detail with address and contact information. 

3 r<'f̂ c/fî ceJ 
8 . Do you know v*en the well was constructed? 

9 . Do you know how deep the well is? 

1 0 . Do you know your well permit number? 

n^LMe0^/2^ ' 
IA£> 

1 1 . Do you have any concerns about your water supply? ^ O ^ p k , - { T O / ^ / y ( ^ - v 7 ^ 



'oa 

^ / ^ u.e// ^--^ 
/ /V, ^ ^T^ >'ise 

U j J / n ^ r o / / i^^rcl^^ou 

\,.7^ cM ̂/ - ^ 



wi^Ls/ox 

Identifying GPS file designation: 

Residential Well Questionnaire U ^ M - U ^ I ^ r ^ ^ S > . \ c * ^ 

1 . Do you have a private well'tJt§)a^or No 
If NO—stop: dojQpt continue. If YES: p.\, 3 y j ^ ^ 

2. Does your well now In working condition (I.e., working pump)? (Ye§;pr No />-£•, ^ - ..̂ tew . i . t / ^ - ^ 
If YES, complete full survey. If NO, complete onlv name and contact information below. 

Resident Owner a same as resident 
Name 

v l 4 ^ " ?ff / ' !^^o yi/,Q^,^y\ g7^^<> Physical street address 
7 ^ 

Mailing address 5t? ŷ̂ <̂  

3 . Is your home hooked up to City water? Y e s or hj^iityes. approximately what year was the home connected to the City water? 

4 . For what do you use the water from this well? Please include the general time frame over which each usage has been made: 

Private well usage information 

Timeframe (e.g., 1999-2005) 

Indoor uses 

Drinking 

Showering or bathing 

Cooking 

/ 9 ^ ' / 

/ f 9 r 
/ 9 9 ^ 

Other (please specify uses) 

Outdoor uses 

Lawn and landscape 

Vegetable garden 

Livestock 

Pets 

/ f 'T^r 
c^Q 

/ ^ f ^ 

/ ^ ¥ 
Other (please specify uses) 

' 

5. Have you ever filtered or treated the well water you have used (e.g., Calgon water purifier, water softener)? If so, please describe the treatment and timeframe 
of use. " ~ 

/ f c p - ^ . ; , o ^ € 0 ^ < > ^ < ^ J o ^ . ' x ^ y i ^ A p r . / ^ « C ? P ^ pr 

6 . What sources of water other than well water do you now rely or have you previously relied on for household uses? Please estimate the general timeframe for 
each. 

Sources 

Bottled water 

City water 

Other (please specify) 

Timeframe 

Tiooy 
t \ £ > 

I q O 

Addit ional information 

7 . Are there any other residences connected to this well? Y e s or No If yes, please detail with address and contact information. 

8 . Do you know when the well was constructed? y f ^c / - /^ra 
9 . Do you know how deep the well is? 7y Y£0_ 
1 0 . Do you know your well permit number? 

1 1 . Do you have any concerns about your water supply? 

t/s'O 

Interviewer's name: 

Date: "7 h M ^ ' ^ 

Interviewee's initials: 



Identifying GPS file designation: 

Residential Well Questionnaire 
;?. Do you have a private well? Y e s or N o 

/ If N O — s t o p : do not cont inue. If YES : ry^'/^sL- ) 

' f 2 . Doesyour well now in working condition (i.e., working pump)? Y e s or No • ^ ^ 
iJ If YES , complete full survey. If NO, complete only name and contact Information below. ' 

/ 

'..;f/iame Tesf-j-rt Jyfrr-)^ 
3S^/y^ T^^X 

Resident Ownei>^arne as resident 

'if Physical street address 

Mailing address ygv^v .^>7 7 i ^ ? ^ ;g>^ 
<̂ rr̂ .̂ K<r h f 7 0 ^ 

«(fr No^yei 3 . Is your home hooked up to City water? YeS (frNp/^f yeS, approximately what year was the home connected to the City water? 

4 . For what do you use the water from this well? Please include the general time frame over which each usage has been made: 

Private well usage information 

Timeframe (e.g., 1999-2005) 

Indoor uses 

Drinking 

Showering or bathing 

Cooking 

Other (please specify uses) 

^0(0 k 
3i?orjp -

: iooQ 
û â A.'̂ ^ <i h / ^ v t /,vtx^ 

Outdoor uses 

Lawn and landscape 

Vegetable garden 

Livestock 

Pets 

A J 
Ay(y 

Other (please specify uses) 

5 . Have you ever filtered or treated the well water you have used (e.g., Calgon water purifier, water softener)? If so, please describe the treatment and timeframe 
of use. 

Q kcflTCOQ / H f / Z ^ y T 

6 . What sources of water other than well water do you now rely or have you previously relied on for household uses? Please estimate the general timeframe for 
each. 

Sources 

Bottled water 

City wafer 

Other (please specify) 

Timeframe 

^ooF-
l ^ o 

Addit ional information 

7. Are there any other residences connected to this well? Y e s or N o If yes, please detail with address and contact information. 

8 . Do you know when the well was constructed? 
h o /f^i'&S 

9 . Do you know how deep the well is? 'T^Q.OO '' 

C'le^JCi ûn 1 0 . Do you know your well permit number? 0J>' 

1 1 . Do you have any concerns about your water supply? 

S^^H}/ / L Mi^Pc 

Interviewer's name: 

Date: 

Interviewee's initials: ^^y ] 

J ! 
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F i l e Hnrioor 

NEW MEXICO (XTRCE CM? THE SXATS rarOMXEK 
WELLSSOCWB 

9.LOC<»H(»UE 

Depth i n E t e t th i ckness Color aad Type of M&teria l Sncotiotered 

x_ 
?.?0 

t o in feet 

5 
# • 

brown c l a y 
blow sand 

T W 
ganri R g r a v f ^ l — - d r y , 

.2£D. _3JL 
b l a o k o t i a l o 
whjrte—OfMld-

File Htariisr: B Q i 6 3 6 
"Soim iir-20 pagre 3 o i 

T m H t o t e r : 3 3 Q 2 4 5 

"T=3 

_C>i. 
o 

"P3-

o 

CO 

^ M 

CO(^&&SA Gbf'j 



F i l e NtiB^ser: R 01616, 

NEW MKXICO O ^ C E OF I^BE STATE ENGINEER 
WQJL.II£<:ORD 

10. ADOmONAL STATEMrarrS OR EXnANATK»4S: 

- ^ ^ 
3c/> 

-ec^ Trrt.''> 

" ^ i 

-̂ o ^r^ 

7he undersigned hereby certifies thatr to the besc of his koovledge and 
belief, the foregoing Is a true and correct: reiccrd of the above described 
hole. 

Quad ^ F W L , 

(iBm/dd/year) 

FOR STATK BNCONEER DSE ONXY 

;ESL ;l&e Y^WA tLocadpaNa. 

f::i 

c5 

12 

Is 
'.rcv-gi • vn 

o 

P J i e Nusiber: Tt n") ^"^6 
?orm: wr-20 page 4 of 4 

Trn HuBa»^Q245 

Cof24^5i/c?î  CQ/'V 



i C f l l t d Junt l » ' J 

(A) Owner of *ell 

STATE ENGINEER OFFICE 

WELL RECORD 

Seclion I. GENERAL INFORMATION 

M e l v i n R . & R o b e r t a M a r q u e z 

^ ^ 2 - ^ 1 0 
^ 

Owner's Well No. 
Sireel or Po»lOfHce Addren B n y AflfiA SPin M a t R f ) R f l . 
City tnd Stite G r a n l i a , MM 8 7 n ? n 

Well was drUled under Permit N o — n - n i 4 S 5 

_ V, ME «̂ MW. ti . S E _ « of Section 30 

. and is lociled in the: 

_ Township 1 3 N R,„g. 09W -N.M.P.l.:. 

b. Ti«cl No.- n tM.pNn ^ q 1 4 of (he. 

c. Lol No.. . of Block No. . 
Subdivision, recorded In M r - K i n l g y 

d. X- feet, -i» 

_ of Ihe 
County. 

. feet. N.M. Coordlnite System. 
UTM 

(he. 

H o r a c e V . B o h a n n o n d b a C o y o t e D r i l l i n g I n c . 
(B) Drilling Contriclor '. License No W P - 1 ^ 1 ' 

. Zone tn 
_ Crinl, 

Address . 

Drfllini Be|an . 
1 -iA m 1 • ? f t -n2 m i l l t o o t h b i t 6-T 
1 - 2 4 - 0 2 r.^^pl.,.H 1 - ^ P " ^ Typ>i,^nk S i 2 e o f h o l e _ 

Elevition of land surface o t . . al well is- . ft. Totai depth of well. 
580 

Completed well Is . t ^ shallow O artesian. Depth lo water upon completion of well. 

Section 2. PRINCIPAL WATERBEARING STRATA 

280 

Depth in Feet 

From 

5 1 0 

5 5 0 

To 

5 2 0 

5 6 0 

Thickhesa 
In Feel 

1 0 

ro 

Description of Walet-Bearint Formation 

R e d c o u r s e s a n d 

R e d s a n d s t o n e 

Estimated Yield 
((inons per minule) 

4 GPM 

Section 3. RECORD OF CASING 

Diimcter 
(Inches) 

4 " 

Poundi 
per foot 

PVC 

Thrtadi 
per in. 

n o n e 

Depth in Feet 
Top 

+ 2 

Bottom 

5 8 0 

Lenith 
(feel) 

5 8 2 

Type of Shoe 

PVC 

Perforations 1 
From 

5 0 0 

To 

5 6 0 

Section 4. RECORD OF MUDD1NG AND CEMENTING 
Depth in Feel 

From To 
Hole. 

Di imcter 
Sacks 

of Mud 
Cubic Feel 
of Cement ' Method of Placement S . 

^ ^ 
<Ji 

2.' 
- •w — -

Section < 01 V.r,r,\-).<r. RfXOOO 

Plugiini Contractor . 
Address 

o 

Plugiini Method _ 
Dale Well Plu«ed_ 
Plugging approved by: 

State Engineer Representative 

No. 

1 
-1 

3 
4 

Depth in Feet 
Top Bottom 

Cubic Feet 
of Cement 

Dale Received ' 7 ' ' /-> ^ ( j X , 

F i . e N 0 . _ A _ l M _ 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use. 

FWL FSL. 

M } i _ _ Location > , o . l M l j 2 } l L M l j £ i 3 ~ 



U c p i n i h l c t i 1 

From 

0 

80 

1 6 0 

? n n 

' i c n 

4 0 0 

5 5 0 

^ 

To 

80 

160 

200 

•?<=,() 

400 

550 

580 

Ihian, 
In Fed 

80 

80 

40 

50 

m n 

150 

30 

Color and Type ol Ma. A Encountered 

b l o w s a n d 

r e d s h a l e 

r e d s a n d s t o n e 

l i m e s t o n e 

p i n k s a n d 

r e d c o u r s e s a n d 

r e d s a n d s t o n e 

• 

' 

SacUon 7, REMARKS AND ADDITIONAL INFORMATION 

The undetiigned hereby certifies that, to the best of his knowledge and belief, the (oreiolng is a true tnd correct l 
described hole. / O ^ / 

fIhe above 

INSTRUCTIONS: This form should be executed in tripbcate, preferably typewritten, and submitted to the appropriate disttict office 
of the State Engineel. All sections, eacept Section S. shall be answered as completely and accurately as possible when any well is 
drUIcd, tepiited or deepened. When this (arm is used as a plugging lecord, only Section l{t) tnd Section 5 need be completed. 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL R E C O R D 

Section 1. GENERAL INFORMATION 

(A) Owner ot well. 
Street or Post Office Address 
City and State / i 4 < t i ^ 

...Pol. g V ^ ; ^ 9 ^ ^ . 7 ^ ^ , 
Owner's Well No. 

. t fcOW 

Well was drilled under Pennit No 

a. f J L j '/4 !i % 

b. Tract No of Map No. 

6-6<^? . and is located iji tht : '•'~. 

. W of Section C ^ ^ . Township / J A/ 

c. Lot No, . of Block No . . 

o f t h e . 

. o f t h e . 

- Range. _N.M.P.M. 

d. X= 
the 

Subdivision, recorded fa / A ^ {>. ^ f f t j f ̂  \^ County. 

feet, Y= feet, N.M. Coordinate System. 

(B) Drilling rr.r,i,^c,r.r XL) ) ^ - A A V f ? /vt t ^ ^ U A/dn^Sucmsa No CAJ D ^ & ^ 

A d d r e s s _ ^ > _ j g A X '^O f T / / ^ I ^ ^ / ^ A / ' M > f ? ^ ^ ! 

. Zone in 
_ Grant. 

Drilling Began 7 *" / / ^^ / ^/rnmplRtprt . I ' ^ / gT - / T y p e tools \ f / c ? h ^ Size of hole ^ 

Elevation of land surface or 

Completed well is I S shallow IHI artesian. 

. at weU is ft. Total depth of W..11 ^ ^ ( t p ft. 

Depth to water upon completion of well / / ^ f 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet 

From 

iS^ 
To 

^ ^ ^ 

Thickness 
in Feet 

2>0_ 
Description of Water-Bearing Formation 

D 5- k^^kx (̂ 0-M c^ £ U A O J ^ Z , 

Estimated Yield 
(gallons pei minute) 

- ^ 

<£ 

Section 3. RECORD OF CASING 

Diameter 
Cinches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet 
Top Bottom 

Length 
(feet) Type of Shoe Perforations 

From To 

Seption 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet 
From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

Plugging Contractor . 
Address — 

•XTt^ -. 

Section 5. PLUGGING RECORD 

•:iUl19nV 

i - i l S -
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 7> : 8 t / S AON 61 

State Engineer Representative 

No. 

1 
2 
3 
4 

Depth in Feet 
Top Bottom 

Cubic Feet 
of Cement 

Date Received N o v e m b e r 5 , 1 9 7 9 

File No B - 6 5 9 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL F S L . 

1 3 N . 9 W . 2 2 SW NW NW 
. Use d o m e s t i c Location No. J ^ 

M C k l n l e y 



Section 6. LOG OF HOLE 

Depth in Feet 

From 

^ 

S'S-
Co 
/ D b 

/p-g. 
/ J5" 
/^c> 

-

To 

S^ 
^a 
/ oo 
/ ^ ^ 

1 3S 
Ifo 
^ ; 5 ^ 

Thickness 
in Feet 

SS 
^ 

'^k 
- 5 Z ^ 

/ 3 

^ ^ 

"BO 

SAJJ<:^ V ^ ^ ^ U 

iS-iua^l^ 
^ • ^ ^ A t J ^ ^ U U . 

ffhl)L\>el 

4*/*/^ ed&y^j/ei. 

Q I L / ^ C ^ i U A l i ^ /^A44 AJ(L/i.^ I ^ 

^/^Ald^y^x/^ fpfik'j.h. ) 

• 

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and .belief, the foregoing is a tme and correct record of the above 
described hole. 

INSTRUCTIONS: This form should be executed in tripUcate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. All sections, ex Section 5, shall be answered as completely accurately as possible when any well is 
drilled, repaired or deepened. When this'luira is used as a plugging record, only Section \(A> and Section 5 need be completed. 



^ ^ - i o H < p 
Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of weU Wayne & K a r l a Ha le 
street or Post Office Atldress S ° ^ Y^^^ 

M i l a n , N .M. 8 7 d 2 T 

Owner's Well No. 
* 

City and State. 

*9li r t - y * " " ' * ' 

^'n/ ?/) 
Well was drUled under Pennit Nn " B - 1 0 7 2 J. and is locate^ ih'tHeii: 

^ \ ^ i \ i •f^'ct. 
« S E V4 S B V, S E V. ^ n r S K c r i n n 5 Tnumehip 1 1'E" ' " ' Hanp. .^; I Q ^ ^ ^ N M P M 

b. Tract No of Map No of the _ _ ^ 

c. Lot No. 16 . of Block No. 
Subdivision, recorded in C l D O l S 

.of thu Los Al tos Park 
. County, 

d. X=. 
the. 

. feet, y= . feet, N.M. Coordinate System. . Zone in 
_ Grant, 

(B) Drilling Contractor. 
Gamer D r i l l i n g Co 

.License No. _ 
WD-595 

Addresi -
Milan, N.M. 

DrilUng Began 8 - 1 4 - 8 4 . 

Elevation of land surface or — 

Completed well is IXDC shallow d l . artesian 

Completed B-PO-84- . Type tooU TJnt.aT-y . Size of bole _ ^ 

. at well is- ft. Total depth of weU__ilQ_ 

Teo' 
Depth to water upon completion of well 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. f t . 

. f t . 

Depth in Feet 

From _i 

484 

To 

436 . 

Thickness 
in Feet 

12 

"* 

Description of Water-Bearing Formation 

gray f r ac sandstone 

Estimated Yield 
(gallons per minute) 

50 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

5 

Pounds 
per foot 

10.76 

Threads 
per in. 

weld 

Depth in Feet 
Top 

+ 1 

Bottom 

510 

Ungth 
(feet) 

511 

Type of Shoe 

open 

Perforations 
From 

484 

To 

510 

Depth in Feet 
From To 

Section 4. RECORD OF MUDDING AND CEMENTING 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

> 53 S 

1 "' « 
1—. . — e S r r 1 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 

^S£: 

o 

Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 

1 
2 
3 
4 

aiptlt-inFeet">* 
Top ' ^ Bottom 

Cubic Feet 
of Cement 

Date Received 8 / 3 0 / 8 4 

File No B-1072 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL _ _ _ _ _ _ _ FSL 

_ _ _ _ _ _ TicP Pom Location NJ. U N . lOW. 444 ( C i b o l a ) 

^ 

^a^^ 



f 
Section 6. LOG OF HOLE 

Depth in Feet 
From 

0 

8 

120 

160 

. 190 ' 

290 

474 

484 

496 

:.. 500 

To 

8 

120 

160 

190 

290 

474 

484 

496 

500 

510 

: . • • • • • • 

• -

Thickness 
in Feet 

8 

112 

40 • 

30 

100 

184 

10 

12 

4 

.10 

' • • 

.1 

1 •* ' • 

i • ' 

Color and Type of Material Encountered 

s o i l 

green & purple shale 

red hard sandy shale 

tan & red sandstone 

red &. blue shale 

chinle shale 

hard red shale . . . 

gray f rac . sandstone 

..soft red shale 

red sandstone 

: . • ' • • - I • • . : •• 

. . . -

• • : , • , " " ' • \ . ' 

• - • • - . • ' • • ' • ; • • . -

' • - ' • • • • • • • • . • ' • • ' ' : . ' ; * • 

" • • " ' ' • • 

• • • • ' ' ' . • • V 1 ; . • 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best o^ his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

4 ^ Driller 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is 
drilled, repaired or deepened. When this n is used as a plugging record, only Section l( id Section 5 need be completed. 



New Mexico Office of tine State Engineer 

Point of Diversion Summary 

POD Number 
B 00415 0-6 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

Q64Q16Q4 SecTws Rng X Y 

2 1 2 22 13N 09W 247820 3915089* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/11/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 90 feet 

Drill Finish Date: 08/11 /1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 10 

Depth Water: 73 feet 

Water Bearing Stratifications: Top Bottom Description 

80 90 Other/Unknown 

k*UTNI location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no w/arranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

8/6/09 2:27 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



^^up 
Form WR-23 STATE ENGINEER OrFICE 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging. 
record, only Section IA and Section 5 need be completed. 

Section 1 
(A) Owner of well.,. .I^,g,M»«fal -. 

Street and Niimhpr g i l a n S t a t i o n 
City ...StlBtB, . _ State H«W M93;i,C0 

Z^XiS- ^^^ is located in the 

19 

Well was drilled under Permit No 

- - S S Vt- Vl. Vi of Section 

(B) Drilling Contractor Q-»L*B*y 

Street and Number SQX..53.6 

City armajBi... 
Drilling was commenced... 

Drilling was completed 

_Twp...ll..Ji:_..Rge..-lfl..1f 

License No...!!?5.';:3 

State 
.._aaptfiinl»x_22+_ 
....D-CtftlMurL__S*— 

Haw Hexloo ' 

Zl.; igli-
: 19.61. 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL 

State whether well is shallow or artesian_.*lMlV1.0!!.„ 

D«opoaed from 
Total depth of weIL..1.9.9._t.O 3-lfegL_£»«$ 

-Depth to water upon completion_._!3~.V_.£*.*5 

Section 2 

1 

2 

3 

4 

5 

Depth in Feet 

From 

^ 1 0 

To 

^20 

PRINCIPAL WATER-BEARING STRATA 

Thickness in 
Feet 

10 

Description ol Water-Bearlng Formation 

Um« 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
ft. 

Threads 
in 

Depth 

Top 

0 

Bottom 

ZO 

Feet 

20 

Type Shoe 
Perforations 

From 

Hone 

To 

Section 4 

Depth in Feet 

From 

• 

To 

Diameter 
Hole in in. 

RECORD OF MUDDING AND CEMENTING 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor 

Street and Number — 

Tons of Clay used .Tons of Roughage used 

Plugging method used 

Plugging approvedby: 

PLUGGING RECORD 

City..... 

Basin Supervisor 

FOR^JSEiOF STATE EIHGtNEER ONLY 

• ^J r^ t f ' • • • . ' 

Date Reo«'Wd..i_.uLw..*_^ —.-U-D 

^2 '^ HC ^Z 130 ISc) 

File No... B - l l B T T s ^ O — t i e 

-License No.. 

State.. 

_Type of roughage.. 

^Date Plugged. . _ 1 9 _ 

Cement Plugs were placed as follows: 

No. 
Depth of Plug 

From To 
No. of Sacks Used 

..Lrwation TM;W.10I> .3 400 



Section 6 LOG OF WELL 

Depth in Feet 
From I To 

Thickness 
in Feet Color Type of Material Encountered 

_ 1 6 0 
— 2 6 a 
—50& 

320 

ZdO. 
4 0 0 -

3l<.0 .Ji£L 

ahale 

rod 
-iloo-

The imdersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described v,;ell. 

Well Driller', / i • - ' / 



(A) Owner of well . 

STATE INGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

STATE OF NEW MEXICO - HED 

Street or Post Office Address P . Q. RflX 9 6 8 
Owner's Well No. Sandoval-1 

City and State .Sflntfl F P . NH S15D3-. 

Well was drilled under Pennit No., 
HC# 70729 g - H i 5 - o - 5" 

and is located in the: 

a ! ^ % SE V. NW VA NE V, of Sectior 2 ? Township l.'^N 

b. Tract No of Map No. ol thc 

Range. -aw- -N.M.P.M. 

Lot No.. . of Block No. -of ihe_ 
Subdivision, recorded in- . County. 

d. X= . 
the . 

. feet, Y=_ - feet, N.M. Coordinate Sysioni- . Zone in 
_ Grant. 

(B) Drillingr»ntr̂ ,-mr Sandia Weil Pr in ing - Vince Botarelli License No.. 

.̂ (̂ dre.ss p. 0. Box 593 - Cedar Ct^est. NM 870nR 

Type tools _ R Q t a i X -Drilling Began 8 / 1 0 / 7 7 Completed 8 / 1 0 / 7 7 

estimated from 

i:kvation of land .surface or t O p O q r a p h i c Hiap -, at weU is—58213 ft. Total depth of well_ 

C:ompleted well is K3 shallow CJ artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. Size of hole-

-9S_ 

-22-

.ft. 

-ft. 

Depth in Feet 

From 

80 

To 

95 

Thickness 
in Feet 

15 

Description of Water-Bearing Formation 

Buff Silty sand 

Estimated Yield 
(gallons per minute) 

2 gpm 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

5 

e 

Pounds 
per foot 

Type 200 
B2 PVC 

m J 
^ S 

b gr-3 

Threads 
per in. 

Depth in Feet 
Top 

surface 

Bottom 

95 

Length 
(feet) 

95 

Type of Shoe Perforations 

From 

85 

o . i -•• ' 

To 

95 

Depth n*Feet ufo'J 
From T o 2 ' ^ 2 

T7 S*=i 
ta : 

o o 
I * 1 

Section 4. RECORD OF MUDDING AND CEMENTING ,:. '"; 5 ; 

Hole 
1 Diameter 

1 
> 
> > 
> 
1 

Sacks 
of Mud 

Cubic Feet 
of C\;mcnl 

3 0 
Method of Placement 

r'- C O • 

.,., 
C O 

' • ' " c jn 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 

1 

3 
4 

. 

Depth in Fcx'l 

'I'OP 1 Bottom 
Cubic Feet 
of Cement 

Date Received 

FUe No. . 

FOR USE OF STATE ENOINEIIR DNLY 

Quad 

Use Location No. 

FWL FSL-



Sec tion 6. LOG OF HOLE 

Depth in Feet , 

From 

0 

15 

35 

80 

95 

To 

15 

35 

80 

95 

120 

Thickness 
in Feet 

15 

20 

45 

15 

25 

Gray buff sandy s i l t 

Gray sandy clay 

Clayed sand, some sandstone clasts 

Buff s i l t y sand 

Light gray shale (Morrison Frn) 

' 
• 

^3 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

INSTRUCTIONS: This form should be executed in triplicafe. preferably typewritten, and submitted tc the appropriate district office 
of the State Engineer. All sections, except Section 5, shall be answered as completely arui~accurately as possible when any well is 
drilled, repaired or deepened. When this fo ' 's used as a plugging record, only Section Ka) Section 5 need be completed. 



Revised June 1972 

STATE ENGINEER OFFICE * 

WELL RECORD - lihi l l }\fi s ^ 

Section 1. GENERAL INFORMAT«3h) - ^ 

(A) Owner of well. Fernandez Chavez 
Street or Post Office Address . 
City and State 

P . O . B o x 1 4 5 

HI / / 

OS 

G r a n t s . NM 87020 

Well was drilled under Pennit No._ B - 5 2 4 and is located in the: 

a. NW •/, S £ W SE_ V. SW >/4 of Section 2 4 Township 1 3N Range 8W 

b. Tract No of Map No of the 

-N.M.P.M. 

C. Lot No.. .of Block No. . o f t h e . 
Subdivision, recorded i n . . County. 

d. X = . 
the . 

. feet, Y= . feet, N.M. Coordinate System-

IB) Drilling Contractor S a l a y . a T R-rnl-1-ig-rg n r i l l i n i j , I n c License Nn W n - 7 4 R 

Address P . O . BOX 23SS M i l a n ^ MM B 7 0 ? l 

. Zone in 
_ Grant. 

Drilling Began . Completed .Type tools " i ^ / i " 

Elevation of land surface or . 

Completed well is Q shallow • artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of hole R 3 / / 1 " ;„ 

. at well is ft. Total depth of well 5 2 0 : ft. 

Depth to water upon completion of well Z&H ft. 

Depth in Feet 

From 

400 

To 

480 

Thickness 
in Feet 

80 

Description of Water-Bearing Formation 

Gray coa r se sand 

Estimated Yield 
(gallons per minute) 

100 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

5Vl6 

Pounds 
per foot 

-

Threads 
per in. 

-

Depth in Feet 
Top 

0 

Bottom 

500 

Length 
(feet) 

520 

Type of Shoe 

Guide Shoe 

Perforations 
From 

400 

To 

480 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet 

From 

520 

To 

620 

Hole 
Diameter 

5" 

Sacks 
of Mud 

Cubic Feet 
of Cement 

SObags 

Method of Placement 

Cominercial pumper 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method — 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

FOR USE OF STATE ENGINEER ONLV 
Date Received 

Quad. FWL FSL-

File No. S'^^4 . Use_0^^-? Location Nn 1 3 ^ ' 3 ^ ^ • 34 • 3 ^ 



Section 6. LOG OF HOLE 

Depth in Feet 
From 

0 

230 

300 

400 J 

480 

To 

230 

300 

400 

480 

520 

Thickness 
in Feet 

230 

70 

100 

80 

40 

Gray B l a c k S h a l e 

Gray Sand 

Gray S h a l e 

Gray Sand 

Gray S h a l e 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned l l l hby certifies that, to the best of his knowledge ahd belief, the foregoing is a true and correct record of the above 
described hole. 

/., 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. All sections, except Secfion .S, shall be answered as completely and accurately as possible when any well is 
.Irillcd. n'"'in'.l or .'tv-r-t-neil Wii,-n th'v form is n '̂-il .'.' i .-!.|.."i.;" • -..nrd. •ipty Si> I ' n IC:!) "(I ':i-. li'in •; " I *>r -'pli'lcd. 



^?^31lOCf 

Revised June 1972 

STATE ENGINEER OFFICE 

WELL R E C O R D 

Section 1. GENERAL INFORMATION 

(A) Owner of well . 
Street or Post Office Address 
City and State _ 

address &fi'/4 • / . Oe.1 
Owner's Well No. 

^*9^—A/i^9^o ./v: A/i '^7(^sr> 

Well was drilled under Pennit No.. _B_^JLS1 

, \ / 0 v . ^ £ y . : ^ u ) y . 

and is located in the: 

14 of .Section f-/- r ) Inwnship / . 3 <V Rangp n L L J -N.M.P.M. 

b. Tract No.. . of Map No. o f t h e . 

. of Blocl 
Subdivision, recorded in . Vk- f^^Cl : 

-Ofthe . 
. County. 

d. X=-
the . 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) DrUling Contractor r^-^tX/J cL<^ r^^ ^ ^ i IJeAl< License No U A Q . *% ^ ' ^ 

Address J ^ J ^ 3 ^ ? / M l ^ W / / ' / ( A , t g ^ 7 ^ ^ / 

Drilling Began . Completed . Type tools. Ag/Jg^ r . Size of hole . 

Elevation of land surface or 

Completed well is I X shallow • artesian 

. at well is- . ft. Total depth of well. J?(P<^ -ft. 

Depth to water upon completion of well c ^ y C.-' ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet 

From 

^ 1 C > 

To 

p~-'7o 

Thickness 
in Feet 

:1D 

Description of Water-Bearing Formation 

<JVr^0, - ^ j j J ̂ t^r^a. 

-

Estimated Yield 
(gallons per minute) 

/̂ f̂*̂  

Section 3. RECORD OF CASING 

Diameter 
(inches) 

s^ 
^ m. 

Pounds 
per foot 

pna 
Foa 

Threads 
per in. 

Depth in Feet 
Top 

o 
o 

Bottom 

yj-o 

7 i W 

Length 
(feet) 

^ D 

3<0D 

Type of Shoe 
Perforations 

From 

(^70 

To 

• • 

^f^ 

Depth in Feet 
From To 

Section 4. RECORD OF MUDDING AND CEMENTING 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method'of PlacpSjent 

r o —~ 

1-
c x j — - r t -

fpf5 
5B5 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 

33 

Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 

1 
2 
3 
4 

Depth in Feet 
Top Bottom 

C u ^ Feet 
of Cement 

Date Received 

File No.. 
B - 8 1 5 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL-

,, d o m / l i v , ,. „ 1 3 n . 8 w . 2 3 . 3 4 2 
. Use 1 Location No \ r a X . CO . 



1 2 - 5 O - 0 2 : 1 : S5PW :svq.1 1 505 ' . ©433&£ 

F i l e Number: B 0 1 5 2 0 

NEW MEXICO OFFICE OF THE STATE ENGINEER 
WELL HECOKD 

/fc 

1. OWNER OF WELL „ , , , , . , , . 
Name: Clark Williams 

Contact: 
Address: 

Work Phone: 
Home Phone: 

P n R O Y JR^f , 

C i t y : JlilML. State : r i [M Zip : 8 7 0 2 1 

2, LOCATION OF WELL (A, B, C, or D required, E or F irknonn) 

A. NK 1 /^ SB 1/4 SK 1/i S s c t L o a Q ^ ' Township:j__UI Range:-] nW N.M.P.14. 
i n C l D O l a Jl County. 

B. X = feet, Y 
Zone in the 

feet, N.M. Coordinate System 
Grant. 

U.S.G.S. Quad Map jtQ ? 

C. Latitude: d ci 

3. East 

s Longitude: m 

E. Tract No. 

(m), North 

Map No. _ 

im), UTK Zone 13, NAD (27 or 83) 

of the Hydrographic Survey 

r . Lot No. 
Los AltD^ 

l a Blpclt No. 2 of C n i t / T r a c t 
' ^ a r k Subd iv i s ion recorded i n C l P O l a 

G. Other ; 

of t h e 
County. 

• x a 

H. Give S r a t a Engineer F i l e Number i f e x i s t i n g well 

I . On l a n d owned by ( r e q u i r e d ) : 

i . DRILLING CONTRACrOR 

License Nunie r : W D - 1 4 5 1 
Mame: 

Agent: 
r l a l l i n g Address : 

C i t y : 

4. DRILUNG RECORD 

Coyoto Drilling Ino. 1°^^ ̂ 1)°"̂  = 
, . '' , - . ° Home Phone: 
Wbia Lun Butiarinun 

CO 

-v«-

S t a t e : Z i p ; 

Sep 

| S 

D r i l l i n g began: 9 - 2 0 - 0 2 ; Completed: 9 - 2 3 - - 0 ? Type t o o l s f l J H t o O t h , 
S ize of hole:f^ 1 / / t i n . ; T o t a l depth of w e l l : 2 8 7 f t . 

b i t 

completed weil is: g h a l l g W ' ^ ' ' ^ ^ ^ ^ ' ^ 
Depth to water upon completion of well:' c . 1 0 

s i a n ) ; 

F i l e Number: O - Q / S Z O 
rorm: wr-20 

Trn Number: Z'^073'^ 
page 1 of « 



S 0 - 0 2 : t : ; S P f . ! : W R D . S057e -*3a9£ 

F i l e Number: B 0 1 5?.n 

NEW MEXICO OFFICE OF THE STATE ENGINEER 
WELL RECOKD 

S. FRINCIPAL WATER-BEARING STRATA 

Depth i n F e e t 
From To 

"ZtfO 280" 

Thickness 
i n f e e t 

— t f O 

Description ,of 
water-bearing formation 

—red Sana ~~— 

Est imated Yie ld 
(GPM) 

7 GP'/I 

6. RZCORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of shoe Perforations 
(inches) per ft. per in. Top 3otton (feet) From To 

2 8 2 ' • PVC ~ Ztru~ -ZBU~ -WTT none Z + H ZtiU 

7. RECORD OF MUDDING AND CEMENTING 

Depth in F e e t Hole 
rrom To Diameter 

Sacks 
of mud 

Cubic Feet 
of Cement 

Method of Placement 

S. PLUGGING RECORD 

Plugging Contractor: 
Address: 

Plugging Method! 
Date Nell Plugged: 

Plucging approved by: 
State Engineer Representative 

No. Depth in Feat Cubic Feetof Cement 
Top Bottom 

Fi l e Nuniber: r y - Q l b Z O 
Form: Hr-20 

Trn Number: 2 ^ 0 7 5 1 
page 2 of 4 



STATE ENGINEER OFFICE 

WELL RECORD 

Section I. GENERAL INFORMATION 

(A) Ow,»rof>eU ( ^ ^ / / ^ P ^ ^ ^ ^ ^ c / f ^ t ^ f l ^ r ^ 
Street or POM OfOce Addren ' j L S i l — f i < j l ^ g 

• l l / / 4 A / 

0«it«r'»WeUNo. 

City and State. M J . . ^ / C U J / i / i f X l C C ? g 7^,?- / 

Well was drilled under Pennit No.. 

• -5"6L) V.6LO1,. S E > i 

b. Tract No 

B '^SG . and is located in Ihe: 

_ % of Section ^ Townjhip / / A^' 

of Map No of the , ,, 

. Range. I.M.P.M. 

c. Lot No.. .of Block No. . . o f t h e . ! J i : k i 

Subdivinon, recoided in . . County. 
^ Pn I l l 

d. X " . 
the . 

. feet, Y»_ . feet, N.M. Coordinate Sysierii:;: 

•'I I ' ' J U . S - . - . , ^ ' ' ' 

.Zone in 

(B) DriiUng Contractor- ' J ' h.> '^}/~^u^' c / f r S -
-f̂ . 87501 

. License M., <!.•-' P ^ C H -

. GcaBt. 

Address - /3^x 3 ^ g'/ / ' / / / / ^ / i / /V' yt-Zr ^ 7 c ' ^ i 

V > ~ / 9 - ~ ^ 9 Completed _ J £ J l Z ^ i l Z z . Type tools ^<.olTi^y Size of hole _ £ _ ^ in. 

surface or at well ia ft. Tola! depth of » » " ' ^ C ^ ft. 

Completed well is 113 shallow Q artesian. Depth to water upon completion of well iLX. ft. 

Drilling Began 

Elevalion of land surface or 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feel 

From 

/?-o 
To 

137^ 

Thickness 
in Feet 

19̂  

I>esct4>tion of Watei^Bearing Formation 

(^t^ROrl -̂  S^/^J 

Estimated Yield 
(gallons per minute) 

&-0 

Section 3. RECX>RD OF CASING 

Diameter 
(inches) 

^ ^ 6 

Pounds 
per foot 

Flaifr 

Threads 
per in. 

Depth in Feet 
Top 

0 
Bottom 

/ . 3 ^ 

Length 
(feet) 

13$ 

Typo of Shoe Perforations 1 
From 

1^0 
To 

/ 3 ^ 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet 

1 From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address __^ • 
Plugging Method _ 
Date Well Plugged- - i i S 
Phigging approved by: 

S8»ff^fl"t"R?ij«^fffiT?; 

No. 

1 

•̂  
3 
4 

Depth in Feet 
Top Bottom 

Cubic Feet 
of Cement 

DsteRecehred J u l y 2 2 , 1 9 7 9 

File No__B=£afi 

FOR USE OF STATE ENGINEER ONLY 

<)u»d : FWL F S L . 

i i « D r i - s a i . Location M « 4 3 3 , 1 1 N . 1 0 W . 4 



Section 6. LOG OF HOLE 

Depth in Feet 

From 

XI 

+^ 

4 4 ^ 

To 

4 ^ 
- ^ # ^ 

Thickness 
in Feet 

-AiL 

4-^ 
-^t.0-

^ 

Color and Type of Material Encountered 
Z ^ 

clo'^ "̂ —-56'/ / 
/ / / i > ^ / / -

^ ^ . v J ^ Gi^tfoc] 
-j2^-rl- I n k 
Si"HOC I i~ ^ / M / ^ 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

u)ell tons CrovA ]̂ ^ok^^ 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

''^^J^-'^i'^,:,'^' ^'^ ^ 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritlen, and submitted to the appropriate district office 
of the State Engineer. All sections, ex • Section 5, shall be answered as completely "" accurately as possible when any well is 
•Jrilled, repaired or deepened. When thi n is used as a plugging record, only Section 1(, .id Section 5 need be completed. 



New Mexico Office of tine State Engineer 

Point of Diversion Summary 

POD Number 
B 00028 S-247 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

Q64Q16Q4 Sec Tws Rng X Y 
3 3 3 20 12N l ow 234013 3904479* 

Driller License: TECOLOTE GROUNDWATER INDUST 

Driller Name: HOWARD SHEETS 

Source: Shallow 

Drill Start Date: 11/30/1956 

Log File Date: 02/25/1957 

Pump Type: 

Casing Size: 12.00 

Depth Well: 275 feet 

Drill Finish Date: 02/01/1957 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 

Depth Water: .15?ffifit 

Water Bearing Stratifications: Top Bottom Description 

104 110 Sandstone/Gravel/Conglomerate 
138 149 Shale/Mudstone/Siltstone 
242 272 Limestone/Dolomite/Chalk 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or Implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/9/09 11:19AM Pagel o f l POINT OF DIVERSION SUMMARY 



New Mexico Office ofthe State Engineer 

Point of Diversion Summary 

POD Number 
B 00686 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

Q64Q16Q4 Sec Tws Rng X Y 
3 3 4 04 11N low 236314 3899597* 

Driller License: SAUNDERS, JIMMIE RAY 

Driller Name: J.R. SAUNDERS 

Source: Shallow 

Drill Start Date: 06/12/1979 

Log File Date: 07/22/1979 

Pump Type: 

Casing Size: 5.52 

Depth Well: 138 feet 

Drill Finish Date: 06/14/1979 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 40 

Depth Water: 81 feet 

Water Bearing Stratifications: Top Bottom Description 

120 132 Sandstone/Gravel/Conglomerate 

Casing Perforations: Top Bottom 

120 134 

I *UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/9/09 12:50 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



G:P 
j j « : ^ New Mexico Office of the State Engineer 

Point of Diversion Summary 

POD Number 

B 01072 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 Q16 Q4 Sec Tws Rng X Y 

4 4 4 03 11N l o w 238522 3899520* 

Driller License: GARNER DRILLING CO. 

Driller Name: GARNER, JAMES B. 

Source: Shallow 

Drill Start Date: 08/14/1984 

Log File Date: 08/30/1984 

Pump Type: 

Casing Size: 5.00 

Depth Well : 510feet_ 

Drill Finish Date: 08/20/1984 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 30 

Depth Water: 180 feet 

Water Bearing Stratifications: Top Bottom Description 

484 496 Sandstone/Gravel/Conglomerate 

Casing Perforations: Top Bottom 

484 510 

• 

I *UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning-the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/9/09 1:32 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 
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New Mexico Office of the State Engineer 

Point of Diversion Summary 

POD Number 

B 00415 0-13 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 Q16 0 4 Sec Tws Rng X Y 

1 2 1 13 12N 10W 240949 3907282* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/31/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 74 feet 

Drill Finish Date: 08/31/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 7 

Depth Water: 50 feet 

t 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, oî  suitability for any particular purpose of the data. 

9/9/09 2:41 PM Page 1 o f l POINT OF DIVERSION SUMMARY 
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<:g) 
New Mexico Office ofthe State Engineer 

Point of Diversion Summary 

POD Number 
B 00415 0-12 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 04 Sec Tws Rng X Y 
2 2 2 14 12N low 240339 3907307* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: 

Drill Start Date: 08/31/1977 

Log File Date: 07/13/1978 

Pump Type: 

Casing Size: 

Depth Well: 60 feet 

Drill Finish Date: 08/31/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 0 

Depth Water: 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/9/09 2:46 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



New Mexico Office ofthe State Engineer 

Point of Diversion Summary 

POD Number 

B 01115 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 0 4 Sec Tws Rng X Y 

4 4 3 15 13N 09W 247430 3915312* 

Driller License: AAA WATERWITCH, INC. 

Driller Name: FREEMAN 

Source: Shallow 

Drill Start Date: 07/19/1986 

Log File Date: 12/12/1986 

Pump Type: 

Casing Size: 4.00 

Depth Well: 478 feet 

Drill Finish Date: 07/21/1986 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 30 

Depth Water: 204 feet 

Water Bearing Stratifications: Top Bottom Description 

447 478 Sandstone/Gravel/Conglomerate 

Casing Perforations: Top Bottom 

458 478 

• 

. *UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/9/09 4:34 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 
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New Mexico Office ofthe State Engineer 

Point of Diversion Summary 

POD Number 
B 00415 0-5 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 04 Sec Tws Rng X Y 

4 1 2 22 13N 09W 247820 3914889* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/10/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 95 feet 

Drill Finish Date: 08/10/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 2 

Depth Water: 72 feet 

Water Bearing Stratifications: Top Bottom Description 

80 95 Shallow Alluvium/Basin Fill 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/21/09 4:35 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 
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.iCJS? 1w»# New Mexico Office of the State Engineer 

Point of Diversion Summary 

POD Number 

B 004150-6 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 0 4 Sec Tws Rng X Y 

2 1 2 22 13N 09W 247820 3915089* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/11/T977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 90 feet 

Drill Finish Date: 08/11/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 10 

Depth Water: 73 feet 

Water Bearing Stratifications: Top Bottom Description 

80 90 Other/Unknown 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/21/09 4:34 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



Revised June 1972 

STATE ENGINEER OFFICE >, 

WELL RECORD ' ^ " " f ^^ /!/; S 1̂2 

( A ) Owner o f wel l . 

Section 1. GENERAL INFORMATIOhl-

Fernandez Chavez 

Street or Post Office Address . 
City and State 

P.O. Box 145 
1̂ 4̂:x_9̂ fY:riKeWo 2- OS 

Grants. NM 87020 

Well was drUled under Permit No B—524 and is located in the: 

a. NW •/, S E V, S E _ V. SW V, of Section 2 4 Township T ^ N Range BW 

b. Tract No of Map No. of the __ 

-N.M.P.M. 

C. Lot No.. . of Block No . . . o f t h e . 
Subdivision, recorded iii _ . County. 

d. X = . 
the . 

. feet, y= . feet, N.M. Coordinate System. 

(B) Drilling Contractor S f l T f l z a r B r o t h e r s n r i l l i n g , T n r L l c e n s e N o v<in-74R 

Address P Cl - BOX 2 9 5 8 M i l a r i , NM H 7 0 ? r 

. Zone in 
_ Grant. 

Drilling Began . Completed . . Type tools 3 ^ / 4 " 

Elevation of land surface or . 

Completed well is Q shallow • artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of hole « 3 / 4 " in. 

. at well is ft. Total depth of well 5 2 0 ft. 

Depth to water upon completion of well 2 ^ 0 ft. 

Depth in Feet 

From 

400 

To 

480 

Thickness 
in Feet 

80 

_ 

Description of Water-Bearing Formation 

Gray coa r se sand 

Estimated Yield 
(gallons per minute) 

100 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

59/16 

Pounds 
per foot 

-

Threads 
per in. 

-

Depth in Feet 
Top 

0 

Bottom 

500 

Length 
(feet) 

520 

Type of Shoe 

Guide shoe 

Perforations 
From 

400 

To 

480 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet 
From 

520 

To 

620 

Hole 
Diameter 

5" 

Sacks 
of Mud 

_ 

Cubic Feet 
of Cement 

SObags 

Method of Placement 

Cominercial pumper 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address -
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 

1 
-> 
3 
4 

A- *» 

Depth in ^ e t n i 
Top CSOttDm 

S^§ 
ga.a:-

.'-5« . 
L; a 1 

•'"•Cubic Feet 
* S ° ' Cement 

t> 
k 
• 

g 11 
FOR USE OF STATE ENGINEER ONLY O t 

Date Received 
Quad . FWL F S L . 

Fill- No.. S'^^4 lit,, rSj-i^-^-r, Location N . 1 3 ^ ' 3 ^ - 3 1 - S ^ 



New Mexico Office of the State Engineer 

Point of Diversion Summary 

POD Number 

B 00415 0-7 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 0 4 Sec Tws Rng X Y 

2 1 2 22 13N 09W 247820 3915089* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/12/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 80 feet 

Drill Finish Date: 08/12/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 1 

Depth Water: . 74 feet 

Water Bearing Stratifications: Top Bottom Description 

75 80 Shallow Alluvium/Basin Fill 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/21/09 4:34 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



*?.3"77oc^ 

STATE ENGINEER OFFICE 

WELL R E C O R D 

Revised June 19' 

Section 1. GENERAL INFORMATION 

(A) Owner of well . 
Street or Post Office Address 
City and State _ 

ress &r> /̂J •-x.^e/ '-^ 
Owner's Well No . . / 

^^^-AJ—A/l i9- '^C- /V. AA, t7f^S-0 
Well was drilled under Permit No.. R ? /gr 

MSv.^^v.^£idlv,_ 

and is located in the: 

Vi of fiertinn f^T-Z> Township I ?> 4 / . Range. %u) -N.M.P.M. 

b. Tract No.. . of Map No. . of the . 

. of Blocl 
Subdivision, recorded in . % 7 ^ - o f t h e . 

/JC/i f - . County. 

d. X= 
the 

. feet, Y=- . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor r ^ ^ U / J c L ^ r ' S ji? y%i//fAl< License No U 2 Q % ^ O H " 

Address g ^> ,̂ 3 ^ ? / M t ^ ^ / / ' ^ 4 T 7 (^ ^ \ 

Drilling Began . Completed . Type tools A e/g't^' 

Elevation of land surface or 

Completed well is CO shallow CH artesian. 

. at well is- . ft. Total depth of well. 

. Size of hole . 

^ < P < ? -ft. 

Depth to water upon completion of well C ^ y C.̂  ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet 

From 

^ I D 
To 

d-'^o 

Thickness 
in Feet 

:io 
(y^ 

Description of Water-Bearing Formation 

^ V T ^ ' P . -f^/Jci ^^<c> 

Estimated Yield 
(gallons per minute) 

/ ^ e ? ^ 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet 
Top Bottom 

Length 
(feet) Type of Shoe Perforations 

From To 

X M J I - o y^-o ^ & 

^7ru Foa -O. l>O0 ?)00 c^70 m^ 

Depth in Feet 
From To 

Section 4. RECORD OF MUDDING AND CEMENTING 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method'of Placp^ent 

r~o - ~ 

CXJ O -

<f>% 

. - n -•_: 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 

— 3C P I 

Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 

1 
2 
3 
4 

Depth in Feet 
Top Bottom 

C u ^ Feet 
of Cement 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

File No.. 

Quad. FWL FSL. 
B - 8 1 5 

.Use . dom/liv Location No.. 
1 3 n . 8 w . 2 3 . 3 4 2 

V a l . Co. 



New Mexico Office ofthe State Engineer 

Point of Diversion Summary 

POD Number 

B 00415 0-8 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 0 4 Sec Tws Rng X Y 

3 1 2 32 13N 09W 244344 3911793* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/30/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 54 feet 

Drill Finish Date: 08/30/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 5 

Depth Water: 30 fee 

Water Bearing Stratifications: Top Bottom Description 

30 54 Shallow Alluvium/Basin Fill 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/23/09 1:19 PM Page 1 o f l POINT OF DIVERSION SUMMARY 



rfS^^^Ss. 

^ 

New Mexico Office of the State Engineer 

Point of Diversion Summary 

POD Number 

B 00415 0-9 

(quarters are 1 =NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

0 6 4 0 1 6 0 4 SecTws Rng X Y 

3 1 2 32 13N 09W 244344 3911793* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/30/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 57 feet 

Drill Finish Date: 08/30/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 8 

Depth Water: 32 feet 

Water Bearing Stratifications: Top Bottom Description 

50 57 Shallow Alluvium/Basin Fill 

"UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/23/09 1:20 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



rS 
^.^^s* New Mexico Office ofthe State Engineer 

Point of Diversion Summary 

POD Number 
B 00415 0-10 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 04 Sec Tws Rng X Y 

3 1 2 32 13N 09W 244344 3911793* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/30/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 59 feet 

Drill Finish Date: 08/30/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 4 

Depth Water: 30 feet 

*UTM location was derived from PLSS • see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

.9/23/09 1:18 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 



i m ^ T New Mexico Office of the State Engineer 

Point of Diversion Summary 

POD Number 
B 00415 0-11 

(quarters are 1=NW 2=NE 3=SW 4=SE) 
(quarters are smallest to largest) (NAD83 UTM in meters) 

064 016 04 Sec Tws Rng X Y 

3 1 2 32 13N 09W 244344 3911793* 

Driller License: 

Driller Name: SANDIA WELL DRILLING 

Source: Shallow 

Drill Start Date: 08/30/1977 

Log File Date: 04/03/1978 

Pump Type: 

Casing Size: 5.00 

Depth Well: 72 feet 

Drill Finish Date: 08/30/1977 

PCW Received Date: 

Pipe Discharge Size: 

Estimated Yield: 12 

Depth Water: 30 feet 

Water Bearing Stratifications: Top Bottom Description 

35 45 Other/Unknown 
45 72 Other/Unknown 

*UTM location was derived from PLSS - see Help 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, 
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

9/23/09 1:19 PM Page 1 of 1 POINT OF DIVERSION SUMMARY 
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NMED San Mateo Creek Basin Area, Cibola County, NM RESIDENTIAL WELL WATER SAMPLING SIGN-UP SHEET 

Name 
Physical Address 
Phone Number(s) 
Please print - thanks 

0A.O fCe^-^* t Jed 

Mailing Address (if 
different from physical 

address) 

OK for NMED to sample your 
well (Signature required) 

Best time of 
day to 

sample your 
well water 

Has your 
well ever 

been 
sampled 
before 
(Y/N)? 

:6) 

yUfOAyUi -c 
• / 

-vvjei l 

i l 

f ^ t o B-<>^^^ K 

) ^ i U K, . yu y A 'y-/ o X I ^ 7 t '- .- ^ 

a: V 
>^\ A. 

S <>- n CX , 

r.' < ^ c- 7 1 . ? . 

0(x/i mc^-/2ea i f r r \ 

cr "^O Q S ' 

a. 

/ - ; / / 
/ I _ ^ 

V . . ^ 

A 

f ^ l / 

L A ^ n ^ ^ ^ v ^ v ^ 'v_fiL'D^ 

'S^^m.-d^ 

fl^/IO^ z 
o 

) ^ Disclaimer: Residents with private wells within the San Mateo Creek Basin (area covered by the Health Acivisory) may sign 
up to have their well considered for sampling by NMED Staff at a later date for a more extensive list of analytes including 
uranium. 



DSai NMED San Moteo Creeic Basin Area, Cibola County, NM t, ESIDENTiAL WELL WATER SAMPLING SIGN-UP SHEET f 
Name 

Physical Address 
Phone Number(s) 
Please print - thanks 

Mailing Address (if 
different from physical 

address) 

OK for NMED to sample your 
well (Signature required) 

Best time of 
day to 

sample your 
well water 

Has your 
well ever 

been 
sampled 
before 
(Y/N)? 

^ \jW «v4 -«-€) U \ŷ  . 

P.O. G)Q/. 3^1 ^ 6irc>^-|-5.x'^ 

5^0-^. . 3 '̂Ho-o"!>i3 
U*^ O'*"*^ '•:S yJ 

^ ^ ^ / - ^ -̂ Z / ^ ' 
O ' O ^ 

9/^V 1̂  / 

'•^^^^V^^t-^c- . 1 - ^ 

'W. 

P 0 fest^ 2 . ^ 
\C\y5vAv'^4.'G..M Ol/' A/ 

^ 
V^ 

geUwJ; c^li gsi^fVuiifD 
f/nc/^' (M^i^-^ <^y?^ll^ 

/ ( / 

Disclaimer: Residents with private wells within the San Mateo Creek Basin (area covered by the Health Advisory) may sign 
up to have their well considered for sampling by NMED Staff at a later dote for a more extensive list of analytes including 
uranium. 



NMED Son Mateo Creeic Basin Area, Cibola County, NM RESIDENTIAL WELL WATER SAMPLING SIGN-UP SHEET 

Name 
Physical Address 
Phone Number(s) 
Please print - thanks 

( 

nod 'zu/i] 

Mailing Address (if 
different from physical 

address) 

g7i?:?V 

^ ^ 0 \AJ^ilct^tf6 0> 

( J / ? / 4 « . i . j ^ » ^ < 

OK for NMED to sample your 
well (Signature required) 

.Mh'̂  J)oi^J^^^ 

%^S^(l^j^L^ 

/ / . . i - / •'--^-'-'"•'y^-'^"^ 

/ y j ^ ^-"^^ 

Best time of 
day to 

sample your 
well water 

/ ^B r^^ i " ^^ 

E ÎK. . 

^^y 

/fA 

Has your 
well ever 

been 
sampled 

before 
(Y/N)? 

-rv 

ukJi) 

pws. 

/ I / 

Disclaimer: Residents with private wells within the Son Mateo Creek Basin (area covered by the Health Advisory) may sign 
up to have their well considered for sampling by NMED Staff at a later date for a more extensive list of analytes including 
uranium. 
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N M E ^ a n Mateo Creek Basin Area, Cibola County, NM ^^RESIDENTIAL WELL WATER SAMPLING SIGN-UP SHEE 

Name 
Physical Address 
Phone Number(s) 
Please print - thanks 

Mailing Address (if 
different from physical 

address) 

C^c3( :xUtA«, 

: ^ 

OK for NMED to sample your 
well (Signature required) 

Best time of 
day to 

sample your 
well water 

k p ^ ' ^ i ^ i ' i ^ 

•On. S&Ai^»^ 

Has your 
well ever 

been 
sampled 

before 
(Y/N)? 

52o4.su L 

Disclaimer: Residents with private wells within the San Mateo Creek Basin (area covered by the Health Advisory) may sign 
up to have their well considered for sampling by NMED Staff at a later date for a more extensive list of analytes including 
uranium. 

http://52o4.su
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KM 36 2 HN4 

lOCKtlCM 
yUHBCR 

14.9.32.314 

14.9i32.314a 

14.9.34.422 

/ 14.9.36.313 7 ^ 

\*rK)rnrr434 

14.10.14.221 

14.10.23.114 

14.10.23.132 

14.10.23.134 

14.10.21.141 

14.10.23.142 

14.10.33.232 

14.10.23.232a 

14.10.23.2326 

14.10.24.423 

14.10.25.132 

14.10.35.132a 

14.10.25.132b 

14.10.25.132c 

14.10.2S.132d 

14.10.25.321 

14.10.25.411 

14.10.35.411* 

14.10.25.411 

14.10.35.221 

14.10.36.422 

ELSV. 
( f t ) 

6910 

6910 

7008 

7070 

7060 

7060 

7053 

7034 

7030 

7047 

7037 

7022 

7022 

7022 

6980 

6476 

f974 

6974 

6974 

6975 

6971 

6970 

6971 

6971 

7015 

7010 

TD 
(ft) 

5S0 

550 

508 

1500 

750 

703 

796 

780 

875 

770 

707 

720 

715 

720 

~ 

766 

720 

735 

735 

725 

735 

751 

750 

722 

760 

57 

V A i U s .4 t ' ooi^ 

HKTER 
DBPTUItt) DATE 

397.4 

~ 

582 

460 

. — 

502 

485 

481 

498 

489 

473 

479 

477 

449 

431 

424 

425 

424 

426 

410 

430 

432 

432 

461 

33.2 

12/57 

-.• 

1958 

1958 

— 

" 

5/57 

5/57 

5/57 

5/57 

5/57 

5/57 

5/57 

\ 
5/57 

2/57 

4/57 

4/57 

4/57 

4/57 

4/57 

5/57 

V 5 7 

5/S7 

S/S7 

12/57 

3/7S 

<i. 

MATER, sunr. 
ELEV. (tt) 

6512.6 

— 

6500.0 

6488.0 

6600.0 

— 

6551.0 

6549.0 

6549.0 

6549.0 

6548.0 

6549.0 

6543.0 

6545.0 

6531.0 

6045.0 

6550.0 

6549.0 

6550.0 

6549.0 

6541.0 

6540.0 

6S39.0 

6539.0 

6554,0 

6977.0 

. 

piua. 
AQ. 

Jmw 

Jnw 

Jnw 

Jnw 

Jb 

Jb 

Jnw 

Jaw 

Jnw 

Jmw 

Jm^ 

Jmw 

Jmw 

Jmw 

Jmw 

Jmw 

Jmw 

Jmw 

Jmw 

Jnw 

Jmw 

Jaw 

jaw» 

jaw 

Jaw 

Ka 

n̂£Ajh 
OOMSTRUC. 

— 

1958 

1958 

— 

1925 

19S6 

1957 

1956 

1957 

195S 

1957 

19S7 

1957 

• — 

1956 

19S6 

1956 

1956 

1956 

1957 

1957 

19S7 

1957 

19$4 

— 

„ 

USB 

— 

s 

N 

N 

B.I 

S 

I 

0 

0 

0 

0 

0 

0 

0 

N 

0 

. 0 

0 

0 

0 

0 

0 

6 

0 

s 

0 

"T" 
CKCM 
ANAL. 

~ 

... 

Ma>. 

" 

~ 

— 

~ 

— 

— 

~ 

«»~ 

~ 

• ~ 

—. 

— 

~ 

--

— 

~ 

~ 

~ 

— 

— 

— 
ft 

V.:.?i;̂ ;-̂ |î ;i-.-:;-j-' 

Abandoned 

Exploration hole 

Exploration bol* 

• 

- . 

-•'• "TTqo 

).• 
O 
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Table A Chea lca l Ana lys i s of Ground Hater Sanple* from tha Aobros i s Loke-San Hateo Arc* 

Explanat ion 

Locafcioni Locat ion numbers i d e n t i f y we l l s accord ing t o Hew Hexico we l l -nunbcr ing s y s t e a . 

F i e l d Nunbert H e l l i d e n t i f i c a t i o n used in f i g u r e s In t h i s r e p o r t , s s l i s t e d i n the t a b l e of we l l r e c o r d e . Appendix A. 
H ( B ) end D(a) i n d i c a t e ground-water samples token from n i n e s , from the Hes twater Canyon Sandstone and Dakota Sands tone , r e e p e c t l v e l y . 

Data Sourcei *i This r e p o r t . Ana lys i s by New Mexico Bureau of n ines and Mineral Resources . 
SE-lOi Cordon 11961) 
EPAi Kaufmann and o t h e r * (1975) 
Rl Hark Malkoski , Ranchar iExplora t ion and Developaent , Cran ta , p e r s o n a l communication. 
C: Culf Minera l s Corp. (1974) 
Se-35i Cooper and John (1967) 
Bl Hancy Brooka , San M a t e o M a t e r - U s e r s A s s o c i a t i o n , Sani M a t a o , w r i t t e n c o a a u n l c a t t o n . 

I • • ' 

Chemical c o n s t i u e n t a i n p o r t s pe r m i l l i o n . 

O 

fULO 
LOCATlbjf ' RijmEH 

SAMPLE 
DATE 

DATA 
SOURCE HCO, Cl M* Mg SP. oooo. REMARKS 

v /12 .9 .8 .431 

/ 12 .10.1 .222 

— J U . 1 0 . 1 2 . 2 2 1 

— ' '^U. 10.12.433 

, v / l2 .10 .13 .424 

J u a o . 12.212 

/ 1 3 . 8 . 7.434 

i 1 3 . 8 . 1 4 . 4 4 2 

/ l 3 . a . l 7 . 2 2 3 

Cl 

C2 

A3 

A4 

AS 

A6 

Dl 

Hfl 

U 

7/25/56 
8-24-77 

7-34-56 

8 / 4 / 7 7 

2/75 

8 / 2 4 / 7 7 

8 / 4 / 7 7 

10/20/75 
3/10/78 

10/11/73 

8 / 2 3 / 7 7 

SE-2a 

SE-20 

£PA 

246 
271 

34 

395 

293 

278 

386 

515 

254 

S3 
55 

9590 

125 

56 

24 

84 

38 

19 

57 
60 

1350 

752 

49 

288 

18 .1 

7 .3 

78 
90.5 

430 

289 

115 

1.1 

14 

16 

2 .9 

0 . 1 
0 .0 

2 .9 

163 
200 0 . 8 

5740 

518 

134 

309 

89 

350 

170 

3.S 

0.5 

3 .1 

4 .6 

4 .6 

5 .5 

5 . 3 

3.9 

0 . 1 

1 7 . 8 

16 

22 

9 . 0 

36 

14 

14 

. 4 

79 

29 

580 

1780 

2100 

445 

1030 

659 
494 

1445 

669 

960 

27.600 

2,600 

3,300 

780 

1.540 

960 

2.X21 

1.100 
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Table 4 , con t . 

LOCATION 

yil.8.18.40O 

Jl3.S,18.400 

Jll.8.22.243 

Jll.8.23.324 

^ 13.8.23.431 

^13.8.24.141 

J 13.8.24.141a 

4 13.8.24.223 

J 
</l3.8.14.234 

^13.8.24.334 

413.8.24.334s 

J 11.8.24.334b 

|/13.e.24.334o 

yi3.8.24'?-l.'I. 

• » * 
/13.8.25.114b 

Jll.8.26.211 

>j^3.a. 26.311a 

/l3.8.26.211 

</ll.B.2e.212* 

J 13.8.26.222 

^13.8.37.133 

FXELO 

NUnCR 

U 

H(aa) 

HF2 

KF3 

MPS-

Hr6 

Mr7 

MF8 

HI 

Mrs 

MFlO 

MFll 

HF12 

' HFIS 

HF19 

MF20 

P2 

MF21 

MF22 

SAMPLE 
DATE 

3/10/78' 

3/10/78 

10/18/72 
8/23/77 

2/9/78 

10/17/72 
2/11/78 

2/21/78 

3/9/78 

9/10/62 
. 10/17/72 

1974 

2/9/78 

2/9/78 

9/10/62 

2/21/78 

2/78 

10/11/72 

10/72 

7/76 

9/11/62 

10/24/72 

2/21/78 

8/22/77 

DATA 

SOURCE 

6E-35 

G 

0" 

• 

ft 

SE-35 

ft 

ft 

C 

G 

B 

SE-3S 

B 

ft 

• 

HCO. 

258 

223 

217 
207 

188 

198 

188 

431 

38S 

379 
417 

:eo 

365 

381 

370 

401 

279 

264 

639 

375 

365 

654 

244 

502 

Cl 

4.9 

0.14 

4.2 

8.0 

S.O 

8.0 

IS 

~ 4 

14S 

163 

8 

22 

~ 

9.5 

185 

99 

70 
48 

265 

96 

169, 

102 

316 

228 

11 

8.3 

71 

103 ' 

9.9 

37 

1.1 

-"j 

0.35 

0 

«. 
0.8 

0.0 

.. 
0 

0.0 

0.1 

0.4 

— 

4.8 

0.0 

11 

8.3 

5.3 

0.1 

— 

— 

1.4 

.„ 

~ 

0.65 

— 

Na 

104 

108 

60 
76 

21 

20 

20.1 

268 

206 

206 

190 

240 

154 

131 

179 

249 

226 • 

70 

235 

74 

76 

258 

27 

205 

K 

4.5 

0.9 

0.9 

2.0 

l.S 

1.5 

1.7 

1.6 

2.2 

22 

2.0 

3.1 

3.0 

1.3 

5.4 

2.0 

Mg 

. 6.3 

$.6 

2.1 
1.7 

3.2 

6.4 

6.1 

0.8' 

o.'i 

0.0 1 

0.5 

0.5 

9.2 

25 

3.4 

22 

0.1 

5.7 

2.7 

27 

24 

0.9 

9.S 

1.4 

Ca 

43 

34 

6.1 

7 

4S 

42 

40.0 

3.0 

1.2 

6 

3.0 

4.0 

26.4 

74 

14 

44 

4.7 

23 

10.2 

54 

74 

3.1 

SS 

4.0 

tos 

438 

700 

121 

240 

172 

358 

169 

680 

SIO 

517 
685 

650 

448 

647 

516 

870 

611 

434 

928 

460 

695 

953 

265 

531 

fp. ODHD. 

680 

700 

332 

360 

460 

315 
310 

1,150 

880 

833 
800 

900 . 

790 

1,000 

814 

1,400 

1.020 

509 

954 

729 

808 

964 

450 

850 

RBNARXI 

Johnny M Kin* 

Johnny H Mine 

Cult Discharge 

Coaounity Kell 

Coaaninlty Hell 



Table 4 , cont . 

7" 
v / " 
J" 

/ 1 3 

J" 
413 

^-113 

Jl3 

* i l 3 

Jl3 

J " 

/ , " L , j \ i 
^ s ^ i i 

1 

J " 

v / " 

yi* 

LOCATIGH 

. 8 . 30 .100 . 

. 8 .200 

.8 .13 .234 

. 9 . 5 . 1 4 1 

.9 .5 .214 

. 9 . 1 5 . 1 4 3 

. 9 . 1 6 . 4 1 1 

.9 .21 .414 

. 9 . 2 2 . 1 1 1 

. 9 . 2 2 . 1 2 1 

. 9 . 2 2 . 1 2 1 

.9 .22 .212 

.9 .21 .212 

.9 .21 .112 

. 9 .28 .111 

.9 .29 .144 

.9 .32 .112 

.8 .4 .334 

.8 .15 .244 

. 9 . 17 .400 

. 9 . 3 0 . 3 3 1 

F I E U 
HUtaCR 

H(ah) 

0(na) 

F4 

AS 

A9 

H2 

HI 

AlO 

H6 

H7 

wa 

Al l 

H9 
H9 

A14 

Tl 

A15 

OAl 

MNl 

H(mc) 
D(nb> 

AIS 

SAMPU 
OATS 

4/63 

4 /63 

8/22/77 

3/3/75 

3/3/75 

2/13/58 
2/26/75 

2/26/75 

3/1/75 

8/24/77 

2/26/75 

2/26/75 

12/6/57 
3 /1/75 

3/75 

8 /5 /77 

2/28/58 

8/5/77 

10/16/62 

10/1/62 

8/8/62 
8 /8 /62 

3/3/75 

DATA 
SOURCX 

S E - 3 S 

SE-3S 

ft 

EPA 

EPA 

S E - 3 5 

£FA 

EPA 

EPA 

~ 

EPA 

EPA 

S E - 3 5 
EPA 

EPA 

ft 

\ 
SE-3S 

ft 

SE-3S 

SE-3S 

SE-35 
SE-35 

EPA 

HCO, 

249 

346 

561 

— 

— 

4S1 

— 

~ 

192 

• ~ 

~ 

292 

~ 
59 

194 

180 

383 

194 

" 275 
296 

~ 

Cl 

3.5 

11 

20 

1300 

61 

21 
34 

23 

41 

54 

36 

40 

20 
27 

4 .8 ° 

46 .3 

22 

56 

SO 

76 

8.8 
14 

100 

~ 4 

88 

206 

10 

— 

~ 

405 

• • — 

~ 

Ilea 

— • 

~ 

189 

~ 
565 

1130 

1420 

2880 

1940 • 

230 
772 

~ 

HO, 

0 .2 

0 .9 

0 . 0 

1.3 

0 .40 

7.7 
4 .4 

0 .09 

24 

47 

18 

4 .7 

12 
1.2 

0.06 

0 .6 

25 

47 

14 

S.S 

0 . 1 
0 .2 

2 .0 

Ma 

69 

46 

318 

~ 

— 

. . 

~ 

~ 

• 230 

~ 

K 

3,2 

4 . 8 

4 . 0 

— 

~ 

151 

— 

~ 

9.2 

~ 

~ 

IS9 

~ 

186 

324 

261 

691 

1120 

172 
156 

- ~ 

~ 

10.2 

3.2 

7 . 3 

13 

0 . 1 

6 .0 
6.S 

. " 

Hg 

7.2 

2S 

0.4 

— 

— 

~ 

~ 

--

91 

— 

. -

9.S 

— 

46 

9 .7 

69 

200 

• 1.8 

6.2 
27 

~ 

Ca 

.w4S 

124 

3 .0 

_-

. . 

169 

~ 

— 

385 

— 

— 

37 

— 

40 

364 

351 

430 

3 . 1 

. 29 
71 

• — 

IDS 

362 

124 

538 

6700 

4800 

1010 
1900 

1900 

2200 

2255 

2200 

2000 

592 
660 

720 

950 

1890 

2460 

4470 

1340 

606 
1410 

3200 

SP. OOHO. 

972 

912 

940 

8,000 

5.000 

1.430 
2.050 

3.350 

4 .250 

2 .720 

3,150 

3,100 

917 
1,300 

1,300 

1,480 

3.340 

3.700 

4 .950 

4 .610 

926 
1.980 

3,250 

fSIARKa 

San Mateo Hine 

San Hateo Mine 

. 

K/N Hine 
K/M Mine 

M 
O 

tMvuan 

' ^^v-- >,i";'.; -'̂ "L.'? 
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Table 4 , con t . 

LOCATION 

Jl4.9.10.341 

4 14.9.30.432 

1 14.9.11.421 

014.9.31.442 

il4.9.32.114 

^4.9.32.122 

/U.9.32.311 

il4.9.32.313 

Jl4.9.32.314 

^4.9.32.321 

J14.9.32.322 

vll4.9.14.422 

/;^14.9.36.313 

* 

Jl4.10.11.434 

• ^14.10.25.132 

4 14.10.36.422 

FIELD 

NUMBER 

A17 

Ala 

A19 

— 

AlO 

H22 

MN] 

A21 

U26 

A22 

A23 

H28 

0(mc) 

H29 

Bl 

N40 

MH4 

SAMPUB 
DATE 

3/3/75 

3/37/75 

3/3/7S 

3/3/75 

3/3/75 

3/14/58 

3/27/75 

2/27/75 

8/11/59 

2/27/7$ 

2/27/75 

4/24/61 

S/6/S3 

4/24/63 

10/18/60 

9/28/56 

3/3/75 

DATA 

SOURCX 

EPA 

EPA 

EPA 

EPA 

EPA 

SE-3S 

EPA 

EPA 

SE-3$ 

EPA 

EPA 

SE-3S 

SE-35 

SE-35 

SE-3S 

SE-35 

EPA 

MCOj 

~ 

— 

— 

238 

— 

" • 

220 

— 

— 

252 

340 

209 

168 

306 

~ 

Cl 

74 

'"̂  31 

1400 

3100 

470 

6.0 

17 

3100 

8.0 

3.8 

44 

7.7 

2S 
8.7 

60 

11 

1700 

~ 4 

— 

• ~ 

— 

~ 

~ • 

123 

„ 

~ 

218 

— 

— 

322 

500 

536 

1360 

306 

~ 

MO, 

2.6 

1.1 

0.25 

12 

16 

0.0 ' 

11 • 

0.04 

0.0 

~. 

79 

0.2 

0.7 

0.3 

1.1 

8.0 

"a 

— 

~ 

— 

~ 

— 

145 

~ 

114 

~ 

~ 

226 

200 

252 

700 

~ • 

~ 

K 

— 

~ 

~ 

~ 

~ 

3.4 

~ 

"~ 

7.6 

— 

— 

3.7 

4.2 

5.2 

3,6 

~ 

— 

M» 

~ ' 

~ 

~ 

~ 

— 

O.S 

— 

— 

12 

.--

~ 

4:9 

33 

13 

3.9 

~ 

~ 

Ca 

~ . 

~ 

— 

— 

— 

5.6 

— 

— 

46 

~ 

— 

15 

102, 

53 

26 

~ 

— 

IDS 

3600 

4100 

8900 

36,000 

4700 

426 

2700 

14,000 

S12 

7800 

6300 

718 . 

1050 

945 

2260 

721 

9100 

SP. OOHD. 

3,300 

4,200 

8,000 

8,000 

S,7S0 

667 

3,100 

8,000 

796 

7,000 

6,000 

1,103 
1 

1,490 

1.360 

3.830 

1.090 

8.000 

REHAJKS 

Seepage Retum 

Homestake Mine 

• 

Cliffside Hine 

Clifteld* Kin* 

"a 

• • 

o 

• 'ypp' ' ' . 

^ y M ^ 



Identifying GPS file designation: 

Residential Well Questionnaire 
' . Do you tiave a private well? Y e s or No 

If NO—Stop ; do not cont inue. If YES : r>^'^"A>^ I 
2 . Doesyour well now in working condition (i.e., working pump)? Y e s or No ' ^ ^ 

If YES, complete full survey. If NO, complete only name and contact information below. 

Name Tesf-M 
^ 

Resident 
i . 

:^</'/v - p / . j ^ ^ ^ ? ^ 

Owner/̂ &.game as resident 

Physical street address 

Mailing address 

«is No^^yes, < 3. Is your home hooked up to City water? Yes ( t Np.' l f yes , approximately what year was the home connected to the City water? 

4 . For what do you use the water from this well? Please include the general time frame over »4iich each usage has been made: 

Private well usaae information 

Timeframe fe.a..1999-2005) 

Indoor uses 

Drinking 

Showering or tiathing 

Cooking 

;im<^ — 
scor^ -

P o c ^ _ 
Other (please specify uses) U^a^A- U . C l p / / 7 " J t / t r l ^ t S 

Outdoor uses 

Lawn and landscape 

Vegetable garden 

Livestock 

Pets 

.-

^ / -
/L/cV 

Other (please specify uses) 

5 . Have you ever filtered or treated the well water you have used (e.g., Calgon water purifier, water softener)? If so, please describe the treatment and timeframe 
of use. 

(? l\a\/COo / ^ / / e i T 

6 . What sources of water other than well water do you now rely or have you previously relied on for household uses? Please estimate the general timeframe for 
each. 

-

Sources 

Bottled water 

City water 

Other (please specify) 

Timeframe 

^ b o r -
IPO 

Additional information 

7 . Are there any other residences connected to this well? Yes or No If yes, please detail vinth address and contact informafion. 

8 . Do you know when the well was constructed? 
l-^O /t^ds-

9 . Do you know how deep the well is? -t^ 2-0 O 
f '^ ' . j i ' r- (y>i / / ) 1 0 . Do you know your well permit number? 

1 1 . Do you have any concerns about your water supply? 

Interviewer's name: 

Date: 

Interviewee's initials: / ^ 
y/^/^0 pc^ /-I. 
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/ 2 5 . 2 1 3 

' / 2 5 . 2 1 - I 

- 4 2 5 . 3 1 3 

' / 2 6 . 2 2 4 a 

J 2 6 . 2 - 1 4 

t 
•J 2 S . 4 2 4 

J 2 7 . 2 2 2 

V 2 8 , 2 2 2 

Own. I- , ,(-

ii:i.':itt 

J . C . C h u r c h 

C l a u d e H . 

B i i w U n 

d o . 

B u r t o n C . 

J o h n s 

. D u u n e 

B e r r y h i l l 

d o . 

P r e d W . F r e a s 

G . P . R o u n d y 

• J o h n C h u r c h 

G , P , R o u n d y 

d o . 

• A . T . f t S . F . 

H a l l r u a d 

H a r m o n L R e t d 

; E d * a r d F r c a s 

• U y e r i c k B r o s , 

E . B . B o w l l n 

J . F . N e l l s o n 

T . J . M c N e i l l 

! i . F . N a i l s o n 

I C h u r c h o f 

! L a t t e r D a y 

' S a i n t s 

• J . F . H e l l s o n 

I G G O , W . R o w l e y 

' H a s s e l l 

; E . A . T i e t j e n 

| G . P . R o u n d y 

I do. 

1 d o . 

i 
; d o . 

j T h e A n a c o n d a 

j C o m p a n y 

i P e t c r 

, C b a l a m l d a a 

! d o . 

. T h e A n a c o n d a 

, C o m p a n y 

d u . 

d o . 

d o . 

: d o . 

1 
: d o . 

j 

; D r i l l . r 

' T u r n e r D r l g . C o , 

: C h a r l e s B a r n e s 

J . H . W r i g h t 

i H o w a r d S h e e t . s 

T u r n u r D r l g . C o . 

! C e c t l S c h r a d ^ r 

" 
. H u b f a t ' l l E r o b . . 

T u r n e r n r l g - ' C ' ? . 

J . F . f C l i m n e l l 

B e r t B r o o U s 

G U S M u l h o l l a n d 

' L . V . F i t i w a t e r 

T u r n e r D F I B . C O . 

O s c a r C a r t e r 

H e n r y B r o c k 

!Mr . B r a s h e r 

T . J . M c N e i l l 

-; E . A . T i e t j e n 

d o . 

^ T u r n e r D r l g . C o , 

• 

: E . A . T l e i j e n 

d o . 

E , T . H o a r d ( ? ) 

T u r n e r D r l g . C o . 

' E r n e s t B o a r d m a n 

. H o w a r d S h e e t s 

i u r . M e y e r s 

• T u r n e r D r l g . C o . 

H o w a r d S h e e t s 

E . A . T i e t j e n 

T u r n e r D r l g . C o . 

-
L . G . S t e a r n s 

T u r n e r D r l g . C o . 

I H a i m o r . & R e i d d o . 

i 
[ G . P . H n i i n d y 

' d o . 

1 
j d o . 

! n a r . > ! d P r c u l 

' . I . E . S o i l S i J n 
1 

O s c a r C a r t e r 

T . J . M c N e i l l 

^ H u b b ^ ^ l l B r . > a . 

^ T u r n e r D i l g . C c . 

i f . . A . T l e t j e i i 

j 
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\ 9 4 a ! 

1 9 3 B ] 

1 9 5 1 

1 9 4 5 1 

1 9 4 6 . 

1 9 4 9 
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1 9 4 4 

1 9 5 4 

1 9 0 6 
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1 9 4 6 

• 1 9 3 0 

-1 9 4 6 
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1 9 0 2 

-

. 1 9 4 0 

1 1 9 4 1 

1 9 4 6 

; 1 1 9 1 4 

'• 1 9 0 9 

• -j 

1 1 9 4 4 
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; 1 9 5 1 

-
-

1 3 4 6 
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• 19 12 
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i 
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6 , S g 8 T 

6 , 5 9 5T 

6 , 6 1 2 L 

6 , 5 9 0 T 

6 , 5 9 5T 

1 6 , 5 9 5 T 
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o f 

w e l l 

( f t ) 

3 7 8 

2 1 6 

2 3 8 
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9 8 
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18 . ) 

3 1 0 

3 7 6 

1 7 0 

2 6 0 

2 9 8 

5 8 3 

5 4 4 

1 2 0 

3 0 0 

1 , 0 4 8 

3 0 0 

3 5 0 

3 S 6 U 

2 5 0 

5 0 2 
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-2 6 0 
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2 3 0 
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1 9 9 y 

2 0 0 

2 2 5 

1 7 0 

2 1 2 

! 
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V t ff r \ 

o f i 
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m a t e r i a l 

8 ' S a n d s t o n e 

4 

6 '• 

-

M ' J Y e l l o w s a n d 

8 -
4 j s a n d , g r a v e l 

j 

6 

^ i 
7 

d o . 

-
16 I S a n d s t o n e 

4 S a n d a n d g r a v e l 

1 2 I S a n d s t o n e 
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14 . S a n d s t o n u 

4 

fi 

1 6 

, 6 
, 6 

8 

1 " 
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j 20 
1 
! 12 
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i 16 
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1 6 
10 

1 2 
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i 8 
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; 6 

6 

6 

: 6 
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-
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-
-
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-
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d o . 

S a n A n d r e u I s . 
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d o . 

d o . 

d o . 
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S a n A n d r e s I s , 

A l l u v i u m 
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d o . 
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C h i n l e f i n . ( ? ) 

Y e s o f r a . ( ? ) 

d o . 

-
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d o . 

-
S a n A n d r e s I s , 

-
S a n A n d r e s I s . 

d o . 

d o . 
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j S a n A n d r e s I s . 
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. S a n A n d r e s I s . 

d o . 

d o . 

-G l o r i e t a a s . 
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I d o . 

W a t e r 

D e p t h 

h e U i w 

[ a c e 

( f t ) 

1 2 1 . 7 
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1 2 1 . 6 
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1 0 0 . 5 
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9 2 
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1 1 0 
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7 7 . 1 
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1 6 0 
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1 1 9 . 5 
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l e v e l 

D a t e l i t 

m e a s u r e ­

m e n t 

4 - 6 - 4 8 
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TABLE 10 
CHEMICAL ANALYSES OF WATER FROM WELLS AND SPRINGS IN THE GRANTS-BLUEWATER AREA, VALENCIA COUNTY, N. MEX, 

L o c a t i o n number 

1 0 . 9 . - 8 . 442 

/ l 7 . 1 1 3 
- J 2 3 . 1 3 4 

; ^ 2 3 . 4 0 0 
•• 2 6 . 4 3 3 

^ J ^ . I O . 3 . 4 2 3 

Do. 
Do. 

..( 3 . 4 3 3 a 

128.331 
(JDO. 

J D O . 
J 2 7 . 3 3 3 a 

1 ^ 0 . 1 1 . 1 7 . 2 3 1 
, \ l l . 9 . 3 0 . 1 2 2 a 

. 1 1 1 . 1 0 . 4 . 2 1 1 
y l D o . 
J Do. 
I^Do. 

Do. 
^ 4 . 3 1 1 
^ 5 . 2 1 2 

\fDo. 
J 8 . 1 1 1 
J , 8 . 1 1 1 a 
V 8 . 2 2 1 

J D O . 
" 8 . 3 4 3 
J 9 . 2 2 1 

" Do. 
1 6 . 1 2 1 * . 

, Do. 

' / l 6 . 1 2 1 a 
>|Do. 
^ (21 .221 
1 2 1 . 2 4 2 
J 2 2 . 3 1 1 
J 2 6 . 3 2 1 
. l26 .321a 

J D O . 
2 6 . 3 2 1 b 
2 6 . 3 2 1 c 

•/ Do. 
y i 2 . 9 . 8 . 4 3 1 
/ l 2 . 1 0 . 1.222 

4 , 7 . 1 4 3 
J 2 3 . 2 3 3 

LDO. 
- ^ I B a . 

' Joa . 

1 

Owner o r nano 

S idney G o t t l i e b 
( a p r l n g ) ^ 

S i d n e y G o t t l i e b 
d o . 

Horace S p r l o g a 
S idney ( i n t t l i e f a 
Ojo d e l G a l l o 

f a p r l n g ) 
d o . 
d o . 

San R a f a a l V i l l a g e 
w e l l 

Monica H l r a b a l 
d o . 
d o . 

Kabor U l r a b a l 
U a l p a l s S p r i n g 
0 . H. flawklnaon 
J o h n Bvana 

d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

S a l v a d o r Mi lan 
d o . 
d o . 
d o . 
d o . 

S t a n l e y and Card , 
d o . 
d o . 

P r a n k Wilaon 
d o . 
d o . 

Lee Banoah 
d o . 

S a l v a d o r M l l « c 
d o . 

W . A . l%Llgp«D ' 

G r a n t s C i t y Well 3 
G r a n t a C i t y Wel l 2 

d o . 
G r a n t a C i t y Wel l 1 
G r a n t s C i t y Wel l 4 

d o . 
G. P . Roundy 

d o . 
Duane B e r r y h i l l 
T . A. M o r r i a t> Son 

d o . 
d o . 
d o . 

Date 
c o l l e c t e d 

5 - 1 3 - 5 8 

1 2 - B-30 
12- 8-50 

5-13-57 
1 2 - 8-50 
1 2 - 1 1 - 3 3 

10 -21 -44 
7 - 1 2 - 4 6 
5 - 7-57 

6 - 1 5 - 5 5 
6 - 7 -57 
a - 1 5 - 5 8 
6 - 7 -57 

1 2 - 1 2 - 3 3 
a - 2-56 
8 - 5 -48 
8 - 1 0 - 5 3 
a - 1 3 - 5 3 
7 - 1 7 - 5 6 
6 - 7 -57 
7 - 2 4 - 5 8 
7 - 1 7 - 5 8 
6 - 7 -57 
7 - 1 1 - 4 6 

iO-21-44 
5 -29-54 
7 - 1 7 - 5 6 
7 - 1 7 - 5 6 
7 - 1 1 - 4 8 
7 - 1 9 - 5 6 
6 - 7 -57 

1945(7) 
7 - 1 2 - 4 3 
9 - 51 
8 - 1 1 - 5 3 
7 - 1 7 - 5 6 
6 - 7-57 
7 - 2 4 - 5 6 
7 - 2 4 - 5 6 
5 - 7 -57 

10-21-44 
6 -15 -55 

1 2 - 1 6 - 3 3 
6 - 2 7 - 5 8 

j 12 -15 -58 
j 7 -25 -56 
j 7 - 2 4 - 5 6 
I 6 -27-56 
: 7 -12 -46 

6- 4-47 
1 8 - 4 -48 
1 8 -18-49 

S t r a t i g r a p h i c 
u n i t 

B a a a l t 

A l l U V i U B 

C h i n l e tm. 
B a a a l t 
C h i n l e f o . 
San Andrea l a . 

d o . 
d o . 
d o . 

d o . 
d o . 
d o . 
d o . 

B a a a l t 
A l l u v i o n 
Ban Andrea l a . 

d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

A l l u v l u n • 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

San Andres I s . 
d o . 

C h i n l e f n . 
J, d o . 

San Andres I s , 
d o . 
d o . 
d o . 

d o . 

F 

: 
V 

I 
51 

57 
a i 
61 
87 
ai 

-61 
60 

62 
63 
61 
63 
40 

-58 

-
38 
58 
SB 
57 
56 
55 
36 

-
-56 
62 
55 
58 
59 

-
55 
55 

_ 
56 

-
62 
62 
60 

-59 

-
-
73 
58 
57 

-
-
_ 
as 
68 

41 

30 
8.^ 

30 
18 

-
-
20 

21 

-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
_ 
-
29 

-
_ 
-
-28 

-
-
15 

-
-
-
-
-
-

1 

206 

330 
22 
79 
30 

124 

117 
110 
107 

109 

-
-
-36 

-
-
-
-
-
-
-
-
- • 

60 
80 

-
-
-101 

-
-

113 
110 

-
-
-
39 

-
-
-97 

118 
134 

-
175 

-
-
-254 

-
-
-

-hi 

% 
a 

I 

107 

380 
9 . 4 

40 
14 
42 

40 
41 
39 

43 

-
-
-8 .0 

-
-
-
-
-

; 
-
-
-32 
40 

-
-
-31 

'- . 
-

. 30 
30 

-
-
-
51 

-
-
-32 
38 
46 

-
1 57 

-
-88 

-
-

i 
I 
a 
« 
o 
a. 

? 
a 

i 
418 

931 
142 
126 
104 

86 

82 
76 
72 

75 
70 
76« 
16 

5 .8 

-
-
-
-54 

-38 
40 
33 
20 
39 
38 
33 
22 
51 
62 
47 
55 
45 

-
-
35 
39 
2 9 . 
38» 
77 
52 
67 

115 
236» 
192 
163« 

5,740* 
196 
379 

-
-
-

8 

V 
n 

s 
u 
i 
CO 

595 

489 
321 
236 
290 
338 

338 
319 
320 

314 
318 
318 
250 

48 
575 
296 
296 
296 
286 
284 
258 
261 
262 
225 
253 
266 
263 
230 
287 
284 
290 
281 
271 
272 
269 
266 
256 
254 
214 
347 
289 
328 
370 
541 
472 
246 

34 
502 
702 
669 
688 
686 

i 
^ 

0 

0 
0 
4 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 0 
0 

18 
D 
0 
0 
0 
0 
0 

I 
s 
a 
3 
m 

944 

2,840 
116 
293 
100 
300 

278 
268 
248 

251 
248 
260 
199 

6 

-
-
-
-291 
277 
252 
2 5 3 ^ 
255 
122 
200 
207 
212 
119 
211 
285 
286 
230 
218 

-
-
191 
147 
16B 
238 
285 
199 
255 
350 
537 

j 49B 
37 

1,350 
553 
829 
794 

-
-

o 

o 

g 

276 

754 
12 
68 

X 
55 

48 
44 
42 

60 
56 
63 
22 

31 
408 

26 
31 
33 
31 
31 
28 
21 
22 

8 
18 
20 
22 
a 

20 
29 
29 
34 
16 
17 
18 
18 
15 
21 
57 
53 
27 
41 
75 

155 
1 129 
; 53 
i , S 9 0 
. 126 
: 270 

238 
250 
254 

1 

1,0 

.7 

. 8 

.8 
,4 
.0 

-.7 
.4 

. 8 

-
-
-.4 

-
-
-
-
•-
-
-
-
-.7 

-
. 3 

-
-. .7 

_ 
-
-
,7 

-
-
-
.4 

-
_ 
-
. 3 
.a 
.4 

-
.2 

-
-
-,4 

_ 
-
-

1 
o 
• 

I .e 

3 . 1 
. 3 

2 . 5 
4 . 9 
2 . 8 

3 .8 
3 .2 
3 .9 

2 , 7 
2 . 8 

11 
3 .0 

-
-
-
-14 

17 
19 
15 
12 

.7 
10 
12 
21 

8.1 
7 . 3 

10 
10 
9 

27 

-
_ 

13 
8 .2 

-
-

3 , 1 
5.7 
3 . 8 
0 

-
1.0 

-
-
.: ,6 

-
-
-

D l s a o l 

ffl 

o •. 
Ifl 

, 

-
-
-
-
-

-0 . 1 8 

-
_ 
. 2 4 

-
,00 

-
-
-
-
-
-
,04 

-
-
.04 
.04 

-
-
-
-,07 

_ 
.16 

-
,07 

-
-
-
.03 

-
-
.07 

-
-
-
-
-
-

1 -

. 2 8 

-
-
-

-ed 1 
s o l l d B 1 

c 
0 

'E 

« 

U 

s. 
2 , 2 9 0 

5 ,500 
469 
778 
423 
776 

734 
702 
719 

716 

-
-
-135 

-
-
-
-
-
-
-
-
-354 
512 

-
-
-563 

_ 
-
752 
580 

-
-
-
4S1 

-
_ 
-555 
712 
903 

-
1,350 

-
-
-12,170 

-
-
-

1 
t) 
1. 

n 

u 
C 

« ' 

3 , 1 1 

7 , 4 8 
.64 

1.06 
,58 

1.06 

1,00 
l_ .95 

.94 

,97 

-
-
-. 1 8 

-
-
-
-
-
-
-
-
-. 48 
.70 

-
-
-,77 

_ 
-

1.02 
.79 

-
_ 
-
. 6 1 

-
_ 

1 -

1 -'̂  ! .97 
! 1.2: 

'• 1.77 

1 -
i -

-1 2.95 

1 -j . 

1 -

Hardneua ou 
C a C l3 

1 
u 
c 

1 
5 

954 

2 , 3 9 0 
94' 

362 
132 
482 

456 
443 
428 

444 
448 
456 
416 
123 
550 

-
-
480 
436 
490 
446 
432 
448 
281 
364 
390 
412 
264 
380 
444 
482 
404 
398 

-
-
376 
307 
350 
422 
490 
374 

! 450 
\ 524 
: 730 
1 671 

i " 
! 2 , 4 7 0 
: 735 
\ 996 

; 
' 
! -

i 
3 

466 

2 ,000 
0 

162 
0 

205 

181 
182 
166 

187 
165 
196 
213 

2 
79 

-
242 
202 
258 
234 
218 
234 

96 
156 
170 
196 
96 

144 
212 
244 

-
176 

-
_ 
156 
97 

142 
246 
206 
136 
162 
220 
286 

i 284 
! 0 
j 2,440 
; 324 

420 

_ 
-
-

1 
•5 

8 
H 
C 

u 
a. 

49 

46 
77 
43 
63 
28 

28 
27 
27 

27 
25 
27 

8 
9 

-
-
-
-26 
15 
16 
17 
14 
14 
19 
IS 
15 
14 
23 
23 
17 
23 
20 

-
_ 
17 
22 
15 
16 
26 
23 
25 
32 

1 42 
38 
97 
83 

• 3 ' 
. 45 

1-
1 -

s 
o 

ct 

1 
& 
0 

•a 

§ 

1 
5 . 9 

6 . 3 
6 .4 
2 . 9 
3 .9 
1.7 

1.7 
1.6 
1.5 

1.5 
1.4 
1.6 

. 3 . 

. 2 • 

-
-
-
-1 . 5 

. 8 

.8 

.8 

. 7 

! .5 
1 .9 

. 8 
1 .7 

.6 
1.1 
1.3 

.9 
1.2 

11.0 

: -
_ 
.6 

1.0 

1 •' 1 . 6 

j l .5 
1 1 . 2 

! l . 4 
[2 .2 

Is.9 
13.2 

bo 
a 
13.2 
;5 .2 

-
-
-

5 " 
SS 
3 -> 
•a tf 

8 S 

•,^ U 

1) "a 
a. - ^ 

3 , 1 1 0 

6 , 8 4 0 
754 

1,170 
668 

-
1,120 
1,070 
1,040 

1,100 
1,320 
1,110 
1,000 

" -
3 ,760 

972 
1,040 
1,070 
1,050 
1,300 

932 
930 

581 
805 
866 
864 
609 
856 

: 1,030 

-
-

872 
801 
799 
812 
898 
761 

1 942 
1,170 

863 
1,070 

-
2 , 1 1 0 
1,880 

852 
2 7 , 6 0 0 

2.02G 
3 ,040 
2 , 8 8 0 
2 , 9 6 0 

1 2 , 9 6 0 

a: 
a 

7 , 7 

-
-

8 , 3 

-
-

-
-

7 . 4 

7 . 2 
7 , 6 
7 , 4 
7 . 5 

-
7 , 7 

• -

-
7 . 3 
7 . 3 
7 . 6 
6 . 2 
7 . 5 
7 , 5 

-
-

7 , 6 
7 , 8 

1 

7 . 6 
7 , 5 

-
_ 

7 , 6 
7 . 6 
7 . 6 
7 . 6 

i ^•'* 

1 7 . 4 

! -
i 6 . 3 
! 7 . 0 

8 .9 
6 . 8 
; . i 

1 

• 

o 

See footnotea at end of table. 
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TABLE 10 (cont inued) 

l iOcat ion nunbe r 

J l 2 . 1 0 . 2 3 . 2 3 3 
\ Do. 

J Do. 
J DO. 
i Do. 

j , : 3 . 2 3 3 a 
. J 2 6 . 2 4 2 

J 26 .322a 

J 27 .244 
( 2 7 . 3 3 3 
J D O . 
J D O . 
i 2 7 . 4 3 1 
J 29 .434 
1^29.434a 

. / D o . 
* / 3 0 . 1 1 2 
/ D O . 

J 3 0 . 2 4 2 
/ D O . 

• D O . 

y 3 0 . 4 l 2 * * 
^ j80 .412 
/ • D o . 
J B O . 
. A D O . 

s / D 9 . 
• DO. 
4 D . . 

- • . D o . 
7 3 0 . 4 2 1 

V D O . 

^ D o . . 
4 3 0 . 4 3 3 

s f 3 2 . 1 1 1 
JDO. 
' D O . 

33 .444 
- J Do. 
• > /34 .214 

. y 3 4 . 4 1 2 

. / 1 2 . 1 1 . 3 . 1 1 2 a 
J g . i ^ a . ; 
. / 9 . 4 2 4 

• - ^ 9 . 4 2 4 / 
U . f l . 424 i l 

1 , ^ . 4 2 4 
C ^ I O . 3 3 4 
^ D o . 
^ ^ 0 . 4 3 1 
. - . ' D O . 

Owner o r name 

r . * . H o r n , k Son 
d o . 1 
d o . 
d o . 1 
d o . ! 

0 , P . Roundy 
H o A e s t a k e - S a p l n 

P a r t n e r s 
Eoneatake-Kew 

Uex leo P a r t n e r a 
T . A. H o r r l a It Son 
S t a n l e y and Card 

d o . 
d o . 

U . K . H u r r a y 
S t a n l e y and Card 

d o . 
d o . 

The Anaconda Co. 
d o . 

J a c k F r e a a 
d o . 
d o . 

P r e d V. P r e a a 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

H i l t o n H a r d i n g 
d o . 
d o . 

P r e d W. F r e a a 
Tbo Anaconda Co. 

d o . 
1 d o . 
i S t a n l e y and Card 

d o . 
v . A. H u r r a y 
J . E . Church 

F l o y d H. GibbB 
Bruce Church 
George W. Rowley 

1 d o . 
d o . 
d o . 

J . » . P r i c e 
d o . 

B u r t o n C. J o h n s 
1 . d o . 

Date 
c o l l e c t e d 

1 0 - 1 8 - 5 0 
6 - 2 5 - 5 2 
8 -25 -52 

1 0 - 6-54 
8 - 1 0 - 5 5 
7 - 1 2 - 4 6 
5 - 2 2 - 5 8 

1 0 - 1 5 - 9 8 

7 - 2 5 - 5 6 
1 0 - 6 -54 
7 - 1 7 - 5 6 
5 - 7 -57 
7 - 2 5 - 5 6 
7 - 1 2 - 4 6 
6 - 2 8 - 5 6 
5 - 1 4 - 5 8 
7 - 1 8 - 5 6 
5 - 8-57 
8 - 1 2 - 5 3 
6 - 2 8 - 5 6 
5 - 7 - 5 7 

1945(7) 
5 -10 -46 
8 - 5 -48 
8 - 1 8 - 4 9 
» - 51 
6 - 2 5 - 5 2 
8 - 1 0 - 5 5 
6 - 5-56 
7 - 1 8 - 5 6 
8 - 1 1 - 5 3 
7 - 1 8 - 5 6 
5 - 7-57 

1 0 - 2 1 - 4 4 
7 - 1 2 - 4 6 
6 - 1 5 - 5 5 
7 - 1 8 - S 6 
6 - 2 8 - 6 6 
5 - 7 -57 
7 - 1 7 - 5 6 
8 -28 -56 

I 1 -28-58 
2 - 3 -48 
7 - 1 2 - 4 6 

1 1 - 47 
2 - 47 
6 - 1 3 - 5 5 
6 - 1 6 - 5 9 
6 - 7 -57 
5 -10 -46 

1 6 - 5-47 

S t r a t i g r a p h i c 
u n i t 

San Andrea l a . 
d o . 
d o . 
d o . 
d o . 

C b i n l e f n . 
San Andrea I s 

d o . 

AllUVlUB 
San Andrea l a 

d o . 
d o . 
d o . 

A l l u v l u « 
San Andrea l a 

d o . 
d o . 
d o . 

Al luv ium 
d o . 
d o . 

San Andrea l a . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

C h i n l e I n , 
d o . 
d o . 

C h i n l e and San 
Andrea f n a . 

C h i n l e f n . 
San Andres I s 

1 San Andrea and 
1 Yeso fDS. 
I do . . 

F 
E 

1 
68 
69 
89 

-
-~I— 
6 8 

_ 
"ST" 

_ 60 
SO 
59 

-55 
55 
96 

-60 

-
-82 

-55 
55 
59 
56 

-56 

-56 

-56 
59 

--55 
56 
53 
58 
56 
55 

[ -

-
j -

d o . 1 -
d o . j -

i San Andrea l a -
• d o . 60 

d o . 1 59 
1 d o . 1 -

1 
s 
m 

ca _ 
-
. 
-
- • 

-16 

IS 

-
_ 
-
_ 
-
. _ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-

1 -
1 -

-
_ 1 " 

-13 

• 

j -
1 -1 -
1 *" 
j -
i -

1 -

5 

1 
5 

-
-
. 
-

1 40 
214 

65 

- 1 
. 
- 1 

94 

-

-
-
-
-158 
130 

_ 
-
-
-
_ 
-

• -

98 
I 1 2 6 

-
-

: . 
! -
1 . 
1 . 

160" 
700 

I -
1 234 

1 -
1 -

1 -
j 178 

! -

1 

_ 
-
_ 
-

1 11 
74 

12a 

-
_ 
-

1 

' 26 

-
-
-
-
-
-
-75 
41 

-
-
-

• " -

_ 
-
-39 
42 

-
. 
-
-
-
-

1 -
I 105 

131 

-j 1 2 1 
• -

-j -
47 

1 -

4-

I 
I 
** 
£ 
m 

I 
0 

m 
-
-
-428a 
3 4 8 . 
458 
30a 

193 

290 
106 
102 
107 
118 

40 
97 
93« 
32 
31 

-18 
20 

6 
29 

-
-
-
-• a s ­
se* 
95 

-40 
46 
51 
SO 

-41 
265 
254 
719 
378 

168* 
150 

1,220 

-1,2S0 

--235 
155 

1 -

a 
a 
c 

5 
a 

668 
682 
675 
360 
656 1 
3 9 2 ! 
617 

186 

284 
377 
377 
377 
392 
232 
257 
263 
291 
286 
366 
329 
327 
386 
251 
346 
349 
344 
350 
342 
354 
330 
352 
323 

• 315 
299 
308 
299 

i 281 
i 404 
r 420 
1 189 
1 309 

1 251 
- 4 5 0 

t i , 6 2 0 

3035 
2701 

1,600 
528 

{ 558 
1 429 
1 468 

8 

a 

s 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 J 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

27 
0 
0 

0 
0 
0 
0 
0 
0 

< 0 

1 
» 
3 

-
-
-604 
772 
733 
671 

467 

808 
394 
407 
407 
392 
194 
517 
504 
134 
135 

-178 
172 
300 
299 

-
-
-
-270 
394 
304 

-1 317 
: 282 
1 190 
: 268 
[ - -
i 295 

327 
307 

11,590 
j S63 

1 109 
1 632 
12,300 

-12,270 

-693 
1 752 
1 462 
I 529 

0 

s 
h 
0 

s 
239 
249 
250 

53 
242 

37 
205 

106 

88 
65 
6 3 
65 
72 
16 
58 
98 
16 
24 
22 
24 
24 

1 ^6 
38 

1 38 
1 37 
1 36 
1 38 

36 
' 69 
1 39 
• 37 
1 36 

38 
1 33 
1 32 

30 
23 

i ^ ' 
1 13 

74 
1 88 

i 
i 33 
1 " 
! 860 

: 929 
1 900 
! 865 
1 165 
; 184 

98 
'; 112 

I . 

% 

-
-

• -

-0 . 4 
. 5 

. 7 

-
-
-

f 
I 
a: 

. 

0 

-4 . 4 
1.2 

3 . 2 

10 
11 
9 . 5 

- , ' 9 . 1 

-. 5 " 

-_ / 
A 
- ' • 

-
-1 -

j -
1 '^ 
! -
! -

-1 _ 

i -

6 . 9 
14 
31 

-32 
58 

-26 
20 
|26 
32 

-
-1 -

! -1 -

-i - 130 

- 1 -
1 - P ' 
1 - P° 

- 1" 1 . 9 121 
1 - I22 
! - |14 
- - 1 2 . 4 

i - ; •= 

- » i - i .6 

! i 

i -"h-' j 2 . 1 : 1 .3 

1 : 
1 _ ! _ 

i - • . 4 
1 - ' -

1 ' , . • 

; - ; 2 . 0 
•• . 3 ' 3 . 8 

i - 1 -

b l s s o l v e d 

n 

_ 
-
-
-
-0 . S 5 

-
-
-
. 
-. 3 3 , 

-.04 

-
-
_ 
-
-
-
_ 
-1 -

-! -
1 -

1 ~ 
] -

. -
1 -
I _ 

i ••" 
i "07 

1 -
\ -
\ ~ 

-i -

1 - ~ 

! -
. 7 3 

1 
• -

-
• -

1 -

. 48 
I -

s o l i d s 

I 

B 

& 

0. ' 

-
-
-- 1 
-1,480 

1,790; 

1,170 

-
-
-
-
-49 

-
-
-
-
-
-
_ 997 
653 

-
-
-
-
-
-
-
-590 
691 

-
_ 
-! • • _ • 

_ 
-

* 
_ 1,370 

8 , 0 1 0 

4 , 9 3 0 

-
i 
11,160 

1 -

8 

I 
M 
U » 

a 

1 _ 
-
-
-
-2 . 0 
2 . 4 

1 .3 

-
-
-
-
- . 6 

-
-
-
-
-
-

H a r d n e s s a s 
CaC03 

1 
3 

0 

3 
-
-
-72 
9 M 
149 
838 

688 

660 1 
590 
610 
598 
980 
342 1 
645 
620 
358 
388 

-468 
454 

1 a 3S| 702 
.891 493 

-
-
-
-
-
-
-
-
.-
- .80 

-
-
-
-536 
605 
546 

-570 
524 
405 

.94| 487 

_ 
-
-
-
-
-
-

520 
1 492 
1 i l l S v 
• 130 
'; 364 
• 138 

! 
i « 

1.861 830 

a.n 

-

! 2 ,280 

-6.70i 1,130 

-. -
: -

1 2 ,250 
880 
990 

i i . s a ; 638 

1 -

e 
u 
c 

-
-
-0 

392 
0 

333 

306 

428 
281 
301 

1 
S 

I 
h 
e 
0. 

. 
-
-93 

L J » 5 
67 
44 

33 

45 
28 
27 

289J 28 
269 
152 
434 
404 
118 

31 
20 
23 
25 
17 

154 i 15 
- 1 -

202 6 
1861 9 

- 1 -
2 8 8 1 1 

- I -

- i -
- i -
- j -

256 ; 13 
315i 24 
280 18 

- 1 -
306; 15 

! 2661 16 
'• 160] 21 
! 2341 18 
1 2781 -
\ 262! 19 
I 0 : 83 
1 0^ 81 
i 2og; 81 

0 ; 86 

! 0 
1 462 
1 958 

-910 
1 939 

1 89 
1 28 
1 54 

1 -
! 71 
! s " 

1 4461 37 
932) 34 

1 286; 35 

1 - ! -

0 

•J 

i 
1 
t 
: 
• e 
a 

i 

I 

_ 
-
-22 
4 . 9 

17 
4 , 5 

2 . 3 

4 . 2 
1.9 
1.8 
1.9 
2 . 1 

.9 
1.7 
1.6 

.7 

.7 

- ,4 
.4 

- .6 

-
-
_ 
-. 7 
1,5 
1.0 

- .B 
,9 

.1 .1 
: 1,0 

-j .8 
111 
1 9 ,7 
|16 
14 

i l l 

i =•= 

1" j -
| 16 

11 
3 .4 
3 . 3 
2 .7 

1 -

5 " 
a 0 

3 •* 

8 S 

2 , 9 0 0 
2 ,930 1 
2 ,910 
1,930 
2 ,860 
2 ,130 
2 , 5 0 0 

1,810 

2 , 0 6 0 
1,430 
1,450 
1,440 
1,450 

765 
1,480 
1,460 

779 
835 
981 
906 
685 

-1,000 
1,100 
1,130 
1,160 
1,140 
1,150 
1,450 
1,170 
1,160 
1,170 
1,100 

919 
1,050 
1,100 
1,040 
1,310 
1,270 
3 ,530 

! 1,900 

1 782 
1 1,910 

7 , 6 8 0 

6 , 7 9 0 
1 6 ,610 
! 7 , 4 9 0 
! 2 , 3 6 0 
; 3 ,110 

1,700 
1 1,880 

X 
a. 

-
-
-
-6 . 8 

-
-
7 . 0 

i . 7 

-7 . 3 
7 . 3 
7 . 3 

-7 . 4 
7 . 6 
7 . 7 
7 . 4 

-7 . 5 
7 . 7 

-
-
-
-
-
-7 . 3 
7 . 6 
7 . 5 

-7 . 5 
7 . 4 

--7 . 3 
7 . 5 
8 .2 
7 . 8 
7 . 9 
7 . 8 

9 . 1 

-
" 
-
-1 6.8 

1 '•" i 7 . 0 

-i -

' 

o 
-4 

s.>e f o o t n o t e s a t end of t a b l e . 

ssraBwE 
- J S r - --r -mrt 

http://Jl2.10.23.233


TABLE 10 ( c o n t i n u e d ) 

Dace I S t r a t i g r a p h i c I 

Loca i ion number Owner or name c o l l e c t e d ; u n i t 

T M .5.1 o i l I'd j H a r d n e s s 
' so^i u l^ ; CJCO3 

.- i 

t / t i . 1 1 . 1 0 , 4 3 1 
, ^ / l 5 o . . 

Burton C. Johna 
do. 

Duane Berryhill 

d o . 

8 - 1 1 - 5 3 -San Andrea I s 
6 - 1 6 - 5 5 ] d o . 
6 - 2 7 - 5 6 J A l l u v i u n and 

• b a s a l t 
5 - 9 -57 I d o . 

630 
4 58 

396 
256 

2 ,310 
2 ,300 

960 

925 

7 . 0 

7 , 3 

13 .233# 
13.43111' 
1 4 . 2 1 3 

:The Auacoada Co, 
I d o , 
(Duane B e r r y h i l l 

7 -18 -56 : 
7 - 2 5 - 5 6 ! 
7 - 2 3 - 5 6 Al luv ium and 

b a s a l t 
6 - 7-57 1 d o . 

,250 
353 

T 7 , 5 2 0 10 ,2 • 2 ,830 

I 278 
76i 394 

7 ,580 
5 ,720 

604 I 

1,020 * 

7 , 6 

7 , 4 

7 , 5 

F red H. F r e a s 
d o . 

10-21-44 
7 -12 -46 
8 -11 -53 
7 - 1 8 - 5 6 

8-57 

do . 4 0 0 

4 2 2 

183 ; 
208 '• 

6 - 2 7 - 5 6 ?S«n Andres 
5 - 6-57 i d o . 

435 
440 

225 ] 
226 ' 

810 
, 120 
844 
858 

7 . 6 

7 , 9 

15 .211 
Do. 

1 5 , 3 4 1 
Do. 

7 . 0 t 

6 . 6 1 

do . 
C. Prea . 

5 -14-58 
5 - 6-47 
8- 5-4B 

! 9 1 5 : 1 .24 ' 

870 
870 
910 
566 

448 I 
449 [ 
466 
276 1 

! 3 . 3 . 
; 3 . 2 i 
• 3 ,7 

2 , 3 2 0 
2 , 2 9 0 
2 ,430 
1,340 
1,540 

6 , 9 
7 ,0 
7 . 0 

O 
00 
I 

1 6 . 2 3 0 
2 0 . 4 2 2 

DowJln 
Klelson 

:Church of IJ 
' Day Salnt f l 

1̂ :̂  47 i y6so{? ) h i 
12 - 46 I d o . 

a - 1 2 - 5 3 ! d o , 
7 -19 -56 I d o . 
6 - 5-17 ! san Andres 

16,500 ' a . 8 4 ; 
3 4 6 ; . 4 7 i 

[1,240 • 1 ,69 . 

980 
314 

303 
943 

226 SO .26 7^940 
596 
615 
601 

1,520 

2 2 . 3 2 2 
2 2 , 4 2 0 

! d o . 
George W. Rowley 

:A. T i e t g e n 

JG. P . ttouDdy 

a-ii-
1 0 - 2 1 -
12 -14 - iSan Andre s (7 ) 

iSan Andres I s . -

l l ,Q40 1 , 4 1 ; 
i 9 4 1 . 1 . 2 s : 

638 
618 

3 4 4 , 

3 3 0 

1,370 
1,470 

7 9 4 

d o . 
d o . 

474 

528 

238 , 

296 ; 

899 
925 

1,010 
9 9 7 

D o . 
2 4 . 2 3 3 

D o . 
The Anaconda Co. 

iPeter Chalamldaa -U 

548 
524 
527 
624 
650 

308 ' 4 
240 ' 26 
240 ; 30 
347 : 32 
329 ; 23 

2 . 3 ) 
1.5 I 

1,030 
1,270 
1,330 
1,,590 
1,470 

{The Anaconda Co. 
665 

1 . 3 5 : 613 
556 

; 540 
1 .20 ; 532 

326122 r r s j 
284 I 27 , 1 . 8 ! 
258 26 : 1.7 

! 2 7 3 i 10 
I 247 j 28 

1,460 
1,350 
1,140 
1,320 

D o . 

2 5 . 1 2 2 
2 5 . 2 1 3 

6 -27- ; 
7 - 1 1 - 57 ] .6 29 

1. SO • 630 
I 725 
I 560 

1 .24 ; 568 

' 388 I 33 
! 408 -

1,630 
1,790 
1,150 
1, 320 
1,340 } 

25.21-1 
25 .313 
Do. 

8 -12 -53 
6 - 4-47 
7 -19 -56 

J3H 
341 
35B 
323 
266 

0 
0 
0 
0 
0 

365 
353 

_ 266 
138 

928 -. 
902 

1 . 2 6 ' 576 
564 

4SG 

3 3 2 
222 . 23 
1 1 4 I 1 5 

1,340 
1,320 
1,320 
1,120 

7 22 

Sodium and po iuaa ium c o n c e n t r a t i 
Ana lyzed by Unli>-er«lty of A r i z o n a . 

lg w e l l d r l l l i n B prf-ce 
pump 'ii*as a t a r t e 

/ Sample colle 
iT Samp Ifi c o l l e c t e d J u o t a f t 

computed w i t h o u t r e g a r d zo t l u c r l d e and n i t r a t e c o n c e n t r a ' ^ i o n s , 

d e p t h of 178 f e e t ; w e l l comple ted a t 523 f e e t . 

S Sample c o n t a i n e d p r e c i p i t a t e d CaCO^ a t t ime of a n a l y s i s . 
|1 Sa.'Bple c o l l e c t e d a f t e r 10 h o u r s of c o n t i n u o u s pureping. 
# E r f l u e n i frora m i l l pond, Tlie Anaconda Co. 

H«eaB^ m^^f^ w 





sh, Historic Wellsjslearest NMED Wel 

Unique 
ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Original 
Location 
Number 

13.8.30.100 
13.8.30.100 
M.10.24.100 
14.10.25.100 
15.13.13.100 
16.8.1.100 
9.10.33.110 
10.9.17.113 
10.10.25.114 
11.10.2.111 
11.10.4.111 
11.10.8.111 
11.10.8.111a 
11.10.10.111 
11.10.10.111a 
12.10.30.112 
12.10.30.112 
12.10.32.111 
12.10.32.111 
12.10.32.111 
12.11.3.112a 
12.11.9.114a 
12.11.15.111 
12.11.23.111 
13.8.75.111 
13.8.25.112 
13.8.25.114 
13.8.25.114a 
13.8.25.114b 
13.9.13.111 
13.9.22.111 
13.9.28.111 
13.9.32.112 
14.9.32.114 
14.10.23.114 
13.431.114 
13.8.25.111 
13.8.25.112 
13.8.25.114 
13.9.13.111 
13.9.22.112 
13.11.17.113 
13.11.17.113a 
13.11.17.114 
13.11.17.114a 
13.13.5.114 . 
1410.9.112 
14.10.23.114 
1412.20.111 
1412.20.111a 
14.12.20.112 
1413.33.113 
16.8.14111 
12.10.30.112 
10.10.15.124 
11.9.30.122 
11.9.30.122a 
11.10.8.122 
11.10.16.121 
11.10.16.121 
11.10.16.121 
11.10.16.121a 
11.10.16.121a 
12.11.25.122 

Modified 
Location 
Number 

13.08.30.100 
13.08.30.100 
14.10.24.100 
1410.25.100 
15.13.13.100 
16.08.01.100 
09.10.33.110 
10.09.17.113 
10.10.25.114 
11.10.02.111 
11.10.04111 
11.10.08.111 
11.10.08.111a 
11.10.10.111 
11.10.10.111a 
12.10.30.112 
12.10.30.112 
12.10.32.111 
12.10.32.111 
12.10.32.111 
12.11.03.112a 
12.11.09.114a 
12.11.15.111 
12.11.23.111 
13.08.75.111 
13.08.25.112 
13.08.25.114 
13.08.25.114a 
13.08.25.114b 
13.09.13.111 
13n9??111 
13.09.28.111 
13.09.32.112 
14.09.32.114 
1410.23.114 
13.04.31.114 
13.08.25.111 
13.08.25.112 
13.08.25.114 
13.09.13.111 
13.09.22.112 
13.11.17.113 
13.11.17.113a 
13.11.17.114 
13.11.17.114a 
13.13.05.114 
14.10.09.112 
1410.23.114 
14.12.20.111 
14.12.20.111a 
1412.20.112 
14.13.33.113 
16.08.14111 
12.10.30.112 
10.10.15.124 
11.09.30.122 
11.09.30.122a 
11.10.08.122 
11.10.16.121 
11.10.16.121 
11.10.16.121 
11.10.16.121a 
11.10.16.121a 
12.11.25.122 

Owners Name 
San Mateo Mine 

Kermac Nuclear Fuels Corp. 
Homestake-Sapin Partners 
U.S. Bureau of Indian Affairs 
Petro Minerals Inc 
Alfreso MIrabal 
Sidney S. Gottlieb 
Sidney 8. Gottlieb 
Republic Supply Co 
John Evans 
Salvador Milan 
Salvador Milan 
Milton Harding 
Milton Harding 
The Anaconda Co 
The Anaconda Co 
The Anaconda Co. 
The Anaconda Co. 
The Anaconda Co. 
F M Gibbs 
J C Church 
John Church 
G P Roundy 
P. Pena 
J Gonzales 
J Hope 
E. Michael 
E. Michael 
N. Marquez 
B^Janes 
Calvmet Heda Inc. 
R. Otero 
K-M 50 
United Nuclear-Homestake 
Community of Marquez 
Pablo Pena 
Jose T. Gonzalez 
Ernest Michael 
Nabor Marquez 
Ingersoll-Rand Co. 
El Paso Natural Gas Co. 
El Paso Natural Gas Co. 
El Paso Natural Gas Co. 
El Paso Natural Gas Co. 
Donald KImbler 
Buck Wilcoxson 
Homestake -Sapin Partners 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Christian Reformed Mission 
A J Mahler 
Fernandez Co. 
Mexican Camp 
Ted Ortiz 
0 H Hawkins 
0 H Hawkins 
Salvador Milan 
Frank Wilson 
Frank Wilson 
Frank Wilson 
Lee Hanosh 
Lee Hanosh 
The Anaconda Company 

ID of 
Nearest 
NMED 
Well 

16 
16 
6 
6 
6 
6 

20 
4 
4 
3 

14 
21 
21 
2 
2 

18 
18 
5 
5 
5 
6 
6 
6 

23 
30 
30 
30 
30 
30 
21 
26 
33 
32 
6 
6 

30 
30 
30 
30 
21 
26 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

18 
4 
4 
4 

21 
2 
2 
2 
2 
2 

12 

Distance to 
NMED Well 

(meters) 
2126.93514 
2126.93514 
2943.04394 
3901.47022 
32933.3275 
28362.4299 
26052.0437 
12602.8494 
14883.1791 
1127.17698 
767.826757 
606.949811 
606.949811 
1049.37524 
1049.37524 
1197.37366 
1197.37366 
196.984611 
196.984611 
196.984611 
4261.10389 
2935.08823 
1038.72782 
212.730123 
622.370732 
622.370732 
622.370732 
622.370732 
622.370732 
1779.78919 
150.220104 
98.999509 

477.827154 
4053.48954 
4589.16434 
30012.6074 
622.370732 
622.370732 
622.370732 
1779.78919 
150.220104 
11236.2442 
11236.2442 
11236.2442 
11236.2442 
26608.4453 
7954.16003 
4589.16434 
22950.0979 
22950.0979 
22950.0979 
26218.6995 
24848.0717 
1197.37366 
11532.0006 
6379.47661 
6379.47661 
262.111343 
1858.31942 
1858.31942 
1858.31942 
1858.31942 
1858.31942 
1052.76129 

Source Layer 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 

Sample 
ID 

SMC-16 
SMC-16 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-21 
SMC-05 
SMC-05 
SMC-04 
BWSI-15 
BWSI-22 
BWSI-22 
SMC-03 
SMC-03 
BWSI-19 
BWSI-19 
BWSI-06 
BWSI-06 
BWSI-06 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-24 
SMC-31 
SMC-31 
SMC-31 
SMC-31 
SMC-31 
SMC-21 
SMC-25 
SMC-34 
SMC-33 
SMC-07 
SMC-07 
SMC-31 
SMC-31 
SMC-31 
SMC-31 
SMC-21 
SMC-25 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
BWSI-07 
BWSl-07 
BWSI-07 
BWSI-07 
SMC-07 
BWSI-19 
SMC-05 
SMC-05 
SMC-05 
BWSI-22 
SMC-03 
SMC-03 
SMC-03 
SMC-03 
SMC-03 
BWSl-13 

Page 1 



Historic Wells_Nearest_NMED_Wel 

Unique 
ID 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

Original 
Location 
Number 

12.11.25.122a 
13.8.25.122 
13.9.22.121 
13.9.22.121 
13.9.22.121 
149.32.122 
14.9.32.122a 
14.9.32.122b 
149.32.122c 
13.5.7.123 
13.7.20.121 
13.9.22.121 
13.11.17.123 
13.11.18.122 
13.11.18.122a 
13.12.8.121 
13.13.30.122 
14.9.32.122 
14.9.32.122a 
U.9.32.122b 
149.32.122c 
1411.19.124 
1412.20.121 
14.13.28.123 
1413.28.123 
1413.33.123 
1413.33.124 
1413.33.124 
14.13.33.124 
14.13.33.124 
14.13.33.124a 
1413.33.124a 
15.6.20.1210 
15.12.17.123 
15.12.17.123 
15.12.17.123a 
16.9.14121 
16.11.5.121 
10.9.23.130 
10.9.23.134 
10.9.29.132 
10.10.34.131 
11.10.26.133 
13.8.27.133 
1410.23.132 
1410.23.134 
14.10.25.132 
14.10.25.132a 
1410.25.132b 
1410.25.132c 
1410.25.132d 
13.5.26.134 
13.11.17.133 
13.13.22.133 
13.13.28.131 
13.13.28.131 
1410.23.132 
1410.23.134 
1410.25.132 
1410.25.132a 
1410.25.132b 
14.10.25.132c 
14.10.25.132d 
1411.11.134 

Modified 
Location 
Number 

12.11.25.122a 
13.08.25.122 
13.09.22.121 
13.09.22.121 
13.09.22.121 
14.09.32.122 
1409.32.122a 
1409.32.122b 
14.09.32.122c 
13.05.07.123 
13.07.20.121 
13.09.22.121 
13.11.17.123 
13.11.18.122 
13.11.18.122a 
13.12.08.121 
13.13.30.122 
14.09.32.122 
1409.32.122a 
14.09.32.122b 
14.09.32.122c 
1411.19.124 
14.12.20.121 
1413.28.123 
14.13.28.123 
14.13.33.123 
14.13.33.124 
1413.33.124 
1413.33.124 
1413.33.124 
14.13.33.124a 
14.13.33.124a 
15.06.20.1210 
15.12.17.123 
15.12.17.123 
15.12.17.123a 
16.09.14.121 
16.11.05.121 
10.09.23.130 
10.09.23.134 
10.09.29.132 
10.10.34.131 
11.10.26.133 
13.08.27.133 
14.10.23.132 
14.10.23.134 
1410.25.132 
1410.25.132a 
14.10.25.132b 
14.10.25.132c 
14.10.25.132d 
13.05.26.134 
13.11.17.133 
13.13.22.133 
13.13.28.131-
13.13.28.131 
1410.23.132 
1410.23.134 
14.10.25.132 
1410.25.132a 
14.10.25.132b 
1410.25.132c 
14.10.25.132d 
1411.11.134 

Owners Name 
The Anaconda Company 
Comm. Of San Mateo 
Ingersol Rand 
Bingham 
Bingham* 
United Nuclear Homestake 
United Nuclear Homestake 
United Nuclear Homestake 
United Nuclear Homestake 
Fernandez Co. 

James McAvoy 
El Paso Natural Gas Co. 
El Paso Natural Gas Co. 
Volton Tietjen 
C Williams 
Donald KImbler 
Homestake New Mexico Partners 
Homestake New Mexico Partners 
Homestake New Mexico Partners 
Homestake New Mexico Partners 
Henry E Andrews 
Christian Reformed Mission 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
McKinley County 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 

U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Fernandez Co. 
U.S. Bureau of Indian Affairs 
Sidney S. GotUieb 
Sidney S. GotOieb 
Sidney S. Gottlieb 
Augustine Garcia 
Grants Lumber & Box Co. 
Femandez Co. 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 

El Paso Natural Gas Co. 
Clay Hardin 
V.O. Stalling 
V.O. Stalling 
Homestake -Sapin Partners 
Homestake -Sapin Partners 
Homestake-Sapin Partners 
Homestake-Sapin Partners 
Homestake-Sapin Partners 
Homestake-Sapin Partners 
Homestake-Sapin Partners 
Adrian Berryhill 

ID of 
Nearest 
NMED 
Well 

12 
30 
26 
26 
26 

6 
6 
6 
6 

30 
30 
26 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

30 
6 
6 
6 
6 
6 
4 
4 
4 
2 
4 

29 
6 
6 
6 
6 
6 
6 
6 

30 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Distance to 
NMED Well 

(meters) 
1052.76129 
371.420167 
279.824444 
279.824444 
279.824444 
4324.43669 
4324.43669 
4324.43669 
4324.43669 
21237.3221 
3287.79763 
279.824444 
11122.5976 
11710.4868 
11710.4868 
176441197 
24944.4526 
4324.43669 
4324.43669 
4324.43669 
4324.43669 
19351.6953 
22718.4248 
26914.8945 
26914.8945 
25899.3807 
25899.3807 
25899.3807 
25899.3807 
25899.3807 
25899.3807 
25899.3807 
24211.1959 
29774.4626 
29774.4626 
29774.4626 
20849.9545 
29698.3187 

16728.172 
16728.172 

15992.7239 
16808.633 

5364.43312 
2353.37398 
4692.53289 
4692.53289 
4188.06287 
4188.06287 
4188.06287 
4188.06287 
4188.06287 
27169.3387 
10925.2933 
21267.1879 
22145.1787 
22145.1787 
4692.53289 
4692.53289 
4188.06287 
4188.06287 
4188.06287 
4188.06287 
4188.06287 

14172.354 

Source Layer 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 

Sample 
ID 

BWSl-13 
SMC-31 
SMC-25 
SMC-25 
SMC-25 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
SMC-31 
SMC-25 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-05 
SMC-05 
SMC-05 
SMC-03 
SMC-05 
SMC-30 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
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Historic Wells Nearest NMED Wel 

Unique 
ID 

1291 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 

Original 
Location 
Number 

1413.25.133 
1413.33.132 
1413.33.132a 
15.7.23.132 
15.10.13.131 
15.10.13.133 
16.8.20.131 
16.8.33.134 
16.9.1.132 
10.9.28.142 
11.10.16.142 
11.10.16.142a 
11.10.21.144 
12.10.7.143 
12.11.22.144 
13.8.24.141 
13.8.24141a 
13.9.5.214 
13.9.29.144 
149.28.143 
1410.23.141 
14.10.23.142 
13.9.29.144 
13.11.17.141 
13.12.3.142 
13.12.12.142 
13.13.4144 
13.13.26.143 
149.28.143 
1410.23.141 
14.10.23.142 
1412.14.142 
14.13.33.141 
1413.33.143 
1413.33.143a 
15.7.13.142 
15.9.13.144 
15.9.13.145 
15.12.19.141 
15.13.12.144 
15.13.12.144a 
16.10.12.144 
12.10.7.143 
13.8.200 
13.8.30.200 
14.9.30.200 
14.10.22.200 
9.9.5.214 
9.10.15.212 
10.10.22.210 
10.10.22.211 
10.10.22.211a 
10.10.24.212 
11.9.30.211 
11.10.4.211 
11.10.4.211 
11.10.4.211 
11.10.4.211 
11.10.4.211 
11:10.5.212 
11.10.5.212 
11.10.5.213 
11.10.16.214 
11.10.21.212 

Modified 
Location 
Number 

1413.25.133 
1413.33.132 
14.13.33.132a 
15.07.23.132 
15.10.13.131 
15.10.13.133 
16.08.20.131 
16.08.33.134 
16.09.01.132 
10.09.28.142 
11.10.16.142 
11.10.16.142a 
11.10.21.144 
12.10.07.143 
12.11.22.144 
13.08.24141 
13.08.24.141a 
13.09.5.214 
13.09.29.144 
1409.28.143 
1410.23.141 
1410.23.142 
13.09.29.144 
13.11.17.141 
13.12.03.142 
13.12.12.142 
13.13.04.144 
13.13.26.143 
14.09.28.143 
14.10.23.141 
14.10.23.142 
1412.14.142 
1413.33.141 
14.13.33.143 
14.13.33.143a 
15.07.13.142 
15.09.13.144 
15.09.13.145 
15.12.19.141 
15.13.12.144 
15.13.12.144a 
16.10.12.144 
12.10.07.143 
13.08.30.200 
13.08.30.200 
1409.30.200 
14.10.22.200 
09.09.05.214 
09.10.15.212 
10.10.22.210 
10.10.22.211 
10.10.22.211a 
10.10.24.212 
11.09.30.211 
11.10.04211 
11.10.04.211 
11.10.04.211 
11.10.04.211 
11.10.04.211 
11.10.05.212 
11.10.05.212 
11.10.05.213 
11.10.16.214 
11.10.21.212 

Owners Name 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Elmer Bowman 

R E Alberts & Son 
Midwest Refining Co 
Femandez Co. 
Femandez Co. 
Femandez Co. 
Maria Payaso 
Lee Hanosh 
Lee Hanosh 
Salvador Milan 
Duane Benyhill 
T J McNeil 
Gulf Minerals 
A. Candelaria 
Km 5-1 

Kerr McGee 
United Nuclear-Homestake 
United Nuclear-Homestake 

El Paso Natural Gas Co. 
Elkins Ranch Inc. 
Elkins Ranch Inc. 
Dave Huffman 
Ford & Williams Ranch 
Phillips Petr. Co. 
Homestake -Sapin Partners 
Homestake -Sapin Partners 
Elkins Ranch Inc. 
0 Carter 
Clay Hardin 
AT&SF Railroad 
Femandez Co. 
Pablo Pena & Sons 
Pablo Pena & Sons 
Mrs. OIlie Morris 
Lance Corp 
Lance Corp 
Hogback Oil Co. 
North Well (Anaconda Co.) 
San Mateo Mine 

Kermac Nuclear Fuels Corp. 
Kermac Nuclear Fuels Corp. 
Sidney S. Gottlieb 
Alfreso Mirabal 
Charies Boren 
R D Worthen 
R D Worthen 
Sidney S. Gottlieb 
L C McClusky 
John Evans 
John Evans 
John Evans 
John Evans 
John Evans 
John Evans 
John Evans 
Vidal Mirabel 
Atomic Energy Commission 
Stewart Bros & Partner 

ID of 
Nearest 
NMED 
Well 

6 
6 
6 

30 
6 
6 
6 
6 
6 
4 
2 
2 
2 

26 
13 
30 
30 
17 
32 
6 
6 
6 

32 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

30 
6 
6 
6 
6 
6 
6 

26 
16 
16 
6 
6 
4 
4 
4 
4 
4 
4 
4 

14 
14 
14 
2 
2 

Distance to 
NMED Well 

(meters) 
23409.924 

25975.0014 
25975.0014 
22129.0014 
10300.3268 
10300.3268 
20523.683 

18640.3565 [ 
23923.4459 
16735.6155 
2258.50085 
2258.50085 
3862.78509 
1562.63979 
723.11965J 

869.998822 
869.998822 
3260.59085 
798.405626 
3821.42802 
4321.69144 
4321.69144 
798.405626 
10738.5283 
16504.6404 
13424.0498 
24710.2755 
18809.1163 
3821.42802 
4321.69144 
4321.69144 
21506.2223 
25652.602 
25652.602 
25652.602 

24027.4877 
12092.8128 
12092.8128 
30681.488 

33215.4787 
33215.4787 
21491.6945 
1562.63979 
2470.54356 
2470.54356 
2846.07902 
5228.02101 
18937.3351 
21299.6923 
13112.5221 
13112.5221 
13112.5221 
13390.3198 
6633.53964 
1195.80451 
1195.80451 
,1195.80451 
1195.80451 
1195.80451 
178.832548 
178.832548 
178.832548 
1863.18792 
3462.89082 

Source Layer 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well-BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 

Sample 
ID 

BWSI-07 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-05 
SMC-03 
SMC-03 
SMC-03 
BWSI-27 
BWSI-14 
SMC-31 
SMC-31 
SMC-17 
SMC-33 
SMC-07 
SMC-07 
SMC-07 
SMC-33 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-27 
SMC-16 
SMC-16 
SMC-07 
SMC-07 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
BWSI-02 
BWSI-02 
BWSI-02 
BWSI-02 
BWSI-02 
BWSI-15 
BWSI-15 
BWSI-15 
SMC-03 
SMC-03 
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Historic Wells Nearest NMED Wel 

Unique 
ID 

193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 

Original 
Location 
Number 

11.10.21.214 
12.10.12.212 
12.10.14.212 
12.10.31.211 
12.10.32.211 
12.10.34.214 
12.11.14.213 
12.11.14.213 
12.11.15.211 
12.11.15.211 
12.11.15.211 
12.11.15.214 
12.11.25.213 
12.11.25.213 
12.11.25.213 
12.11.25.213 
12.11.25.214 
13.8.26.211 
13.8.26.211 
13.8.26.211a 
13.8.26.212 
13.8.26.212a 
13.8.26.212b 
13.9,22.212 
13.9.22.212 
13.9.23.212 
13.8.26.211 
13.9.22.212 
13.10.8.211 
13.11.8.212 
13.13.5.214 
13.13.30.214 
14.10.22.214 
14.11.30.211 
1413.33.211 
1413.33.211 
15.9.6.213 
15.9.6.213 
15.10.32.214 
15.12.19.212 
15.13.8.213 
12.11.25.214 
12.11.14.213 
12.10.32.211 
9.9.29.224 
10.9.21.222 
10.9.21.223 
10.9.26.224 
11.10.4222 
11.10.8.221 
11.10.8.221 
11.10.9.221 
11.10.9.221 
11.10.9.221 
11.10.17.222 
11.10.21.221 
11.10.25.221 
12.10.1.222 
12.10.12.221 
12.11.9.221 
12.11.15.223 
12.11.26.224a 
12.11.27.222 
12.11.28.222 

Modified 
Location 
Number 

11.10.21.214 
12.10.12.212 
12.10.14.212 
12.10.31.211 
12.10.32.211 
12.10.34.214 
12.11.14213 . 
12.11.14213 
12.11.15.211 
12.11.15.211 
12.11.15.211 
12.11.15.214 
12.11.25.213 
12.11.25.213 
12.11.25.213 
12.11.25.213 
12.11.25.214 
13.08.26.211 
13.08.26.211 
13.08.26.211a 
13.08.26.212 
13.08.26.212a 
13.08.26.212b 
13.09.22.212 
13.09.22.212 
13.09.23.212 
13.08.26.211 
13.09.22.212 
13.10.08.211 
13.11.08.212 
13.13.05.214 
13.13.30.214 
1410.22.214 
1411.30.211 
14.13.33.211 
14.13.33.211 
15.09.06.213 
15.09.06.213 
15.10.32.214 
15.12.19.212 
15.13.08.213 
12.11.25.214 
12.11.14.213 
12.10.32.211 
09.09.29.224 
10.09.21.222 
10.09.21.223 
10.09.26.224 
11.10.04.222 
11.10.08.221 
11.10.08.221 
11.10.09.221 
11.10.09.221 
11.10.09.221 
11.10.17.222 
11.10.21.221 
11.10.25.221 
12.10.01.222 
12.10.12.221 
12.11.09.221 
12.11.15.223 
12.11.26.224a 
12.11.27.222 
12.11.28.222 

Owners Name 
George E Failing Co. 
G.P. Roundy 
Wilson 
Bar-X Traler Lodge 
Eugene Chapman 
W A Mun-ay 
Duarje Berryhill 
Duane Berryhill 
G P Roundy 
G P Roundy 
G P Roundy 
G P Roundy 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
P. Sandoval 
P. Sandoval* 
N. Brookes 
Comm. Of San Mateo 
Comm. Of San Mateo 
Comm. Of San Mateo 
C. Sandoval 
C. Sandoval* 
N. Marquez 
Procopio Sandoval 
P.O. and Carios Sandoval 
U.S. Bureau of Indian Affairs 
Elkins Ranch Inc. 
Wilson Brock 
Charies Bass 
Kermac Nuclear Fuels Corp. 
Elkins Ranch Inc. 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Pablo Pena & Sons 
Pablo Pena & Sons 
U.S. Bureau of Indian Affairs 
Mrs. OIlie Monis 
Tidewater oil Co 
Monitor Well # 4 (Anaconda Co.) 
Engineer's Well 
Leroy Chapman 
R B Candelaria 
Sidney S. Gottlieb 
Sidney S. Gottlieb 
Sidney S. Gottlieb 
John Evans 
Salvador Milan 
Salvador Milan 
Stanley and Card 
Stanley and Card 
Stanley and Card 
Salvador Milan 
Salvador Milan 
Mr Hawkinson 
G.P. Roundy 
G.P. Roundv 
J C Church 
A T & S F Railroad 
G P Roundy 
Howard Prewitt 
J F Nellson 

ID of 
Nearest 
NMED 
Well 

2 
11 
14 
18 
19 
31 
24 
24 

7 
7 
7 
7 

12 
12 
12 
12 
12 
29 
29 
29 
29 
29 
29 
36 
36 
28 
29 
36 
22 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
24 
19 
4 
4 
4 
4 
1 

20 
20 

2 
2 
2 

20 
2 
4 

11 
11 
6 
7 

11 
8 

13 

Distance to 
NMED Well 

(meters) 
3462.89082 
266.454388 
127.487196 

621.0298 
297.108633 
652.566502 
798.714137 
798.714137 
1160.07624 
1160.07624 
1160.07624 
1160.07624 
1385.09583 
1385.09583 
1385.09583 
1385.09583 
1385.09583 
566.373098 
566.373098 
566.373098 
566.373098 
566.373098 
566.373098 
57.5476535 
57.5476535 
852.236049 
566.373098 
57.5476535 
9967.88693 
12581.4636 
25934.8528 
24564.8991 
5383.49652 
17681.0497 
25582.285 
25582.285 

13565.2912 
13565.2912 
10056.5739 
30408.796 

38622.8785 
1385.09583 
798.714137 
297.108633 
25307.1423 

15352.206 
15352.206 

18326.4663 
1050.30003 
190.798823 
190.798823 
668.33001 
668.33001 
668.33001 

1797.07607 
3509.86159 
5921.67584 
1563.40407 
162.444672 
2626.25059 
994.892874 
389.652412 
398.190085 
1644.13244 

Source Layer 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Welt - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 

Sample 
ID 

SMC-03 
SMC-12 
SMC-14 
BWSI-19 
BWSI-20 
BWSI-33 
BWSI-25 
BWSI-25 
BWSI-08 
BWSI-08 
BWSI-08 
BWSI-08 
BWSl-13 
BWSl-13 
BWSl-13 
BWSl-13 
BWSl-13 
SMC-30 
SMC-30 
SMC-30 
SMC-30 
SMC-30 
SMC-30 
SMC-39 
SMC-39 
SMC-28 
SMC-30 
SMC-39 
SMC-22 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-07 
BWSl-13 
BWSI-25 
BWSI-20 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
BWSI-02 
BWSI-21 
BWSI-21 
SMC-03 
SMC-03 
SMC-03 
BWSI-21 
SMC-03 
SMC-05 
SMC-12 
SMC-12 
BWSI-07 
BWSI-08 
BWSI-12 
BWSI-09 
BWSI-14 
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Historic Wells Nearest_NMED Wel 

Unique 
ID 

257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 

Original 
Location 
Number 

13.8.17.223 
13.8.24.223 
13.8.24223 
13.8.26.222 
13.9.24.221a 
14.9.30.221 
14.9.30.222 
14.10.14.221 
14.10.35.221 
13.8.24.223 
13.8.26.221 
13.9.24221 
13.9.24.221a 
13.11.18.221 
13.11.18.223 
13.11.18.224 
13.13.1.221 
13.13.1.222 
13.13.1.222a 
13.13.1.222a 
13.13.1.222a 
13.13.5.221 
13.13.20.223 
14.9.30.221 
14.9.30.222 
1410.14.221 
14.10.35.221 
1412.9.221 
15.11.18.222 
15.11.18.222 
15.12.19.223 
16.7.13.224 
16.7.26.221 
16.9.17.222 
16.10.15.222 
16.11.33.224 
10.5.9.224 
11.10.9.221 
11.10.21.221 
11.10.5.232 
11.10.16.233 
11.10.21.232 
11.11.5.232 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233a 
12.11.16.230 
12.11.22.230 
12.11.22.234 
12.11.22.234 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 

Modified 
Location 
Number 

13.08.17.223 
13.08.24.223 
13.08.24.223 
13.08.26.222 
13.09.24221a 
14.09.30.221 
14.09.30.222 
14.10.14.221 
14.10.35.221 
13.08.24.223 
13.08.26.221 
13.09.24221 
13.09.24.221a 
13.11.18.221 
13.11.18.223 
13.11.18.224 
13.13.01.221 
13.13.01.222 
13.13.01.222a 
13.13.01.222a 
13.13.01.222a 
13.13.05.221 
13.13.20.223 
1409.30.221 
14.09.30.222 
14.10.14.221 
1410.35.221 
1412.09.221 
15.11.18.222 
15.11.18.222 
15.12.19.223 
16.07.13.224 
16.07.26.221 
16.09.17.222 
16.10.15.222 
16.11.33.224 
10.05.09.224 
11.10.09.221 
11.10.21.221 
11.10.05.232 
11.10.16.233 
11.10.21.232 
11.11.05.232 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233 
12.10.23.233a 
12.11.16.230 
12.11.22.230 
12.11.22.234 
12.11.22.234 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 
12.11.23.231 

Owners Name 
F.Lee 
A. Candelaria 
A. Candelaria 
F. Salazar 
Calvmet HecIa Inc. 
Kerr McGee 
A. Benyhlll 
B. Wilcoxson 
United Nuclear-Homestake 
Arthur Candelaria 
Community of San Mateo 
Nabor Marquez 
Calumet HecIa Inc. 
El Paso Natural Gas Co. 
El Paso Natural Gas Co. 
El Paso Natural Gas Co. 
AT&SF Railroad 
AT&SF Railroad 
AT&SF Railroad 
AT&SF Railroad 
AT&SF Railroad 
Wilson Brock 
Clay Hardin 
Kemnac Nuclear Fuels Corp. 
Adrian Ben^hill 
Buck Wilcoxson 
G.P. Roundy 
Elkins Ranch Inc. 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Mrs. OIlie Monis 
Femandez Co. 
Femandez Co. 
Femandez Co. 
R E Alberts & Son 
D R Smouse 
New Shop Well (Anaconda Co.) 
C. Conneriy 
Milan Well #1 
Evans & Ellenger 
Mrs Tom Elkins 
Standard Bulk Station 
P Schneeman 
T.A. Morris 
T.A. Monis 
T.A. Morris 
T.A. Morris 
T.A. Monis 
T.A. Monis 
T.A. Morris 
T.A. Monis 
T.A. Monis 
G.P. Roundy 
E B Bowlin 
J F Neilson 
Church of Latter Day Saints 
Church of Latter Day Saints 
G P Roundy 
G P Roundy 
G P Roundy 
G P Roundy 
G P Roundy 
G P Roundy 
G P Roundy 

ID of 
Nearest 
NMED 
Well 

16 
30 
30 
29 
16 
6 
6 
6 
6 

30 
29 
16 
16 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

30 
6 
6 
6 

30 
2 
2 

15 
2 
2 
8 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

6 
13 
13 
13 
9 
9 
9 
9 
9 
9 
9 

Distance to 
NMED Well 

(meters) 
3544.33881 
1454.98116 
145498116 
766.301243 
215.345891 
2628.32738 
2628.32738 
3409.31767 
5372.30679 
1454.98116 
766.301243 
215.345891 
215.345891 
11362.8468 
11362.8468 
11362.8468 
20571.245 
20571.245 
20571.245 
20571.245 
20571.245 

25600.5286 
23245.418 

2628.32738 
2628.32738 
3409.31767 
5372.30679 
24348.5967 
21815.4637 
21815.4637 

30022,636 
33586.1262 
30181.8112 
20201.3473 
20674.0158 
22044.3661 
34900.0705 
668.33001 

3509.86159 
123.388164 
2262.57881 
3863.68267 
5522.03972 
173.319988 
173.319988 
173.319988 
173.319988 
173.319988 
173.319988 
173.319988 
173.319988 
173.319988 
173.319988 
819.606732 
441.59402 
441.59402 
441.59402 
68.844417 
68.844417 
68.844417 
68.844417 
68.844417 
68.844417 
68.844417 

Source Layer 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 

Sample 
ID 

SMC-16 
SMC-31 
SMC-31 
SMC-30 
SMC-16 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
SMC-30 
SMC-16 
SMC-16 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
SMC-03 
SMC-03 
BWSI-16 
SMC-03 
SMC-03 
BWSI-09 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-32 
BWSI-07 
BWSI-14 
BWSI-14 
BWSI-14 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
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Historic Wells Nearest NMED Wel 

Unique 
ID 

321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 

Original 
Location 
Number 

12.11.24.233 
12.11.24233 
12.11.24.233 
13.8.24.234 
12.8.24.234(7) 
13.8.33.234 
14.9.28.233 
14.9.28.234 
14.9.28.234a 
14.9.28.234b 
14.9.28.234c 
14.10.23.232 
1410.23.232a 
14.10.23.2326 
13.13.34.233 
14.9.28.233 
149.28.234 
14.9.28.234 
14.9.28.234a 
14:9.28.234b 
14.9.28.234c 
1410.23.232 
14.10.23.232a 
1410.23.232b 
14.13.33.231 
16.5.15.233 
16.6.29.231 
16.8.25.233 
16.10.22.232 
12.11.24.234 
12.11.22.234 
12.11.23.231 
11.10.9.241 
11.10.20.242 
11.10.21.242 
11.10.27.241 
12.10.1.244 
12.10.26.242 
12.10.27.244 
12.10.30.242 
12.10.30.242 
12.10.30.242 
12.11.4243 
12.11.22.242 
12.11.26.244 
13.8.22.242 
13.8.22.242 
14.8.15.244 
149.18.243 
13,8.22.242 
13.10.11.242 
13.12.10.242 
14.8.15.244 
149.18.243 
14.13.32.242 
15.9.9.243 
11.5.32.241 
11.10.26.244 
12.10.30.242 
11.10.4311 
11.10.22.311 
12.9.6.312 
12.11.14.311 
12.11.14.311 

Modified 
Location 
Number 

12.11.24.233 
12.11.24.233 
12.11.24.233 
13.08.24.234 
12.08.24234(7) 
13.08.33.234 
1409.28.233 
14.09.28.234 
14.09.28.234a 
14.09.28.234b 
1409.28.234c 
1410.23.232 
1410.23.232a 
1410.23.2326 
13.13.34.233 
1409.28.233 
14.09.28.234 
14.09.28.234 
14.09.28.234a 
14.09.28.234b 
1409.28.234c 
1410.23.232 
14.10.23.232a 
1410.23.232b 
14.13.33.231 
16.05.15.233 
16.06.29.231 
16.08.25.233 
16.10.22.232 
12.11.24234 
12.11.22.234 
12.11.23.231 
11.10.09.241 
11.10.20.242 
11.10.21.242 
11.10.27.241 
12.10.01.244 
12.10.26.242 
12.10.27.244 
12.10.30.242 
12.10.30.242 
12.10.30.242 
12.11.04.243 
12.11.22.242 
12.11.26.244 
13.08.22.242 
13.08.22.242 
1408.15.244 
14.09.18.243 
13.08.22.242 
13.10.11.242 
13.12.10.242 
14.08.15.244 
1409.18.243 
14.13.32.242 
15.09.09.243 
11.05.32.241 
11.10.26.244 
12.10.30.242 
11.10.04.311 
11.10.22.311 
12.09.06.312 
12.11.14.311 
12.11.14.311 

Owners Name 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
S. Marquez 
Gulf Minerals 
F lee 
Ken- McGee 
Ken- McGee 
Kerr McGee 
Ken- McGee 
Ken- McGee 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 

Phillips Petr. Co. 
Phillips Petr. Co. 
Phillips Petr. Co. 
Phillips Petr. Co. 
Phillips Petr. Co. 
Phillips Petr. Co. 
Homestake -Sapin Partners 
Homestake-Sapin Partners 
Homestake-Sapin Partners 
Southwest Indian Mission 

Femandez Co. 
R E Alberts & Son 
Monitor Well # 2 (Anaconda Co.) 
LDS Church-Bluewater 
Roundy House Well 
Stanley and Card 
Salvador Milan 
Salvador Milan 
Growers Association 
G.P. Roundy 
Homestake-Sapin Partners 
Tom Monis 
Jack Freas 
Jack Freas 
Jack Freas 
W C Andrews 
J F Neilson 
G P Roundy 
Femandez Co. 
Fernandez Co. 
Femandez Co. 
A. Benvhill 
Femandez Co. 
Adrian Berryhill 
U.S. Bureau of Indian Affairs 
Femandez Co. 
Adrian BenThill 
Maria Ramirez 
Pablo Pena & Sons 
Paguate Municipal Well 
Grants City Hall, Municipal Water Supply 
Jack Fres 
John Evans 
W A Thigpen 
G.P. Roundy 
Fred W Freas 
Fred W Freas 

ID of 
Nearest 
NMED 
Well 

25 
25 
25 
30 
30 
29 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

30 
30 
6 
6 

25 
13 
9 
2 

20 
2 
4 

11 
28 
29 
17 
17 
17 
6 

13 
11 
29 
29 
29 
6 

29 
17 
6 

29 
6 
6 
6 

30 
4 

17 
20 
4 

11 
7 
7 

Distance to 
NMED Well 

(meters) 
1635.57705 
1635.57705 
1635.57705 
951.196201 
951.196201 
3994.37545 
4008.71376 
4008.71376 
4008.71376 
4008.71376 
4008.71376 
3945.39644 
3945.39644 
3945.39644 
19393.5243 
4008.71376 
4008.71376 
4008.71376 
4008.71376 
4008.71376 
4008.71376 
3945.39644 
3945.39644 
3945.39644 
25333.1372 
40957.5405 
31438.2802 
23610.6022 
18781.7663 
1635.57705 
441.59402 
68.844417 

897.463078 
3809.05238 
3905.2128 

5291.23583 
1157.25036 
65.2149526 
864.401138 
216.515293 
216.515293 
216.515293 
3843.28173 
431.939442 
227.473775 
1240.69168 
1240.69168 
12059.8844 

191.68485 
1240.69168 
5056.61335 
14647.1735 
12059.8844 
191.68485 
26298.885 

119347312 
31787.3464 
5597.34098 
216.515293 
717.754362 
4380.51557 
915.968273 
199.833683 
199.833683 

Source Layer 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 

Sample 
ID 

BWSI-26 
BWSI-26 
BWSI-26 
SMC-31 
SMC-31 
SMC-30 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
BWSI-07 
SMC-31 
SMC-31 
SMC-07 
SMC-07 
BWSI-26 
BWSI-14 
BWSI-10 
SMC-03 
BWSI-21 
SMC-03 
SMC-05 
SMC-12 
BWSI-29 
BWSI-30 
BWSI-18 
BWSI-18 
BWSI-18 
BWSI-07 
BWSI-14 
BWSI-12 
SMC-30 
SMC-30 
SMC-30 
SMC-07 
SMC-30 
SMC-17 
BWSI-07 
SMC-30 
SMC-07 
BWSI-07 
SMC-07 
SMC-31 
SMC-05 
BWSI-18 
BWSI-21 
SMC-05 
SMC-12 
BWSI-08 
BWSI-08 
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Historic Wells Nearest NMED_W6l 

Unique 
ID 

385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 

Original 
Location 
Number 

12.11.14311 
12.11.25.313 
12.11.25.313 
149.29.312 
14.9.32.313 
14.9.32.312 
149.32.314 
14.9.32.314a 
14.9.36.313(2) 
13.11.6.313 
13.11.27.314 
147.16.314 
149.29.312 
14.9.32.314 
149.32.314a 
14.9.36.313 
14.9.36.314 
1413.33.314 
14.13.34.311 
15.6.22.312 
16.10.8.312 
16.11.33.311 
12.10.8.314 
10.9.31.324 
10.10.10.322 
11.10.26.321 
11.10.26.321a 
11.10.26.321a 
11.10.26.321b 
11.10.26.321c 
11.10.26.321c 
11.10.26.321d 
11.10.26.322 
11.10.26.322a 
12.10.26.322 
12.10.26.322a 
12.11.15.321a 
12.11.22.322 
13.8.23.324 
149.32.321 
14.9.32.322 
1410.25.321 
13.7.9.323 
13.11.23.324 
1410.25.321 
1411.19.322 
1413.32.322 
1413.32.322a 
15.7.10.321 
15.11.26.323 
9.9.3.331 
10.10.26.331 
10.10.26.332 
10.10.26.333 
10.10.27.333 
10.10.27.333a 
11.10.4333 
11.11.23.333 
12.10.20.333a 
12.10.20.333a 
12.10.27.333 
12.10.27.333 
12.10.27.333 
12.10.30.332 

Modified 
Location 
Number 

12.11.14311 
12.11.25.313 
12.11.25.313 
1409.29.312 
14.09.32.313 
14.09.32.312 
14.09.32.314 
14.09.32.314a 
14.09.36.313 (?) 
13.11.06.313 
13.11.27.314 
14.07.16.314 
14.09.29.312 
14.09.32.314 
14.09.32.314a 
1409.36.313 
14.09.36.314 
14.13.33.314 
14.13.34311 
15.06.22.312 
16.10.08.312 
16.11.33.311 
12.10.08.314 
10.09.31.324 
10.10.10.322 
11.10.26.321 
11.10.26.321a 
11.10.26.321a 
11.10.26.321b 
11.10.26.321c 
11.10.26.321c 
11.10.26.321d 
11.10.26.322 
11.10.26.322a 
12.10.26.322 
12.10.26.322a 
12.11.15.321a 
12.11.22.322 
13.08.23.324 
14.09.32.321 
14.09.32.322 
14.10.25.321 
13.07.09.323 
13.11.23.324 
1410.25.321 
14.11.19.322 
1413.32.322 
1413.32.322a 
15.07.10.321 
15.11.26.323 
09.09.03.331 
10.10.26.331 
10.10.26.332 
10.10.26.333 
10.10.27.333 
10.10.27.333a 
11.10.04333 
11.11.23.333 
12.10.20.333a 
12.10.20.333a 
12.10.27.333 
12.10.27.333 
12.10.27.333 
12.10.30.332 

Owners Name 
Fred W Freas 
Harmon Reid 
Harmon Reid 
A & J Trailer Pari< 
K-M S-12 
K-M 44 
A. Berryhill 
A. Benvhill 
United Nuclear 
Elkins Ranch Inc. 
Elkins Ranch Inc. 
Femandez Co. 
A & J Trailer Pari< 
Adrian Benvhill 
Adrian Benyhill 
Phillips Petr. Co. 
Phillips Petr. Co. 
J J Rodosevich 
U.S. Bureau of Indian Affairs 
Albert Michael 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Injection Well (Ananconda Co.) 
Sidney S. Gottlieb 
Rosalio Candelaria 
Grants City Well 3 
Grants City Well 2 
Grants City Well 2 
Grants City Wei l l 
Grants City Well 4 
Grants City Well 4 
A T & S F Railroad 
A T & S F Railroad 
A T & S F Railroad 
Homestake-New Mexico Partners 
Homestake-New Mexico Partners 
Harmon Reid 
Geo. W Rowley 
T. Marquez 
K-M 43 
K-M 51 
United Nuclear-Homestake 

Elkins Ranch Inc. 
Homestake-Sapin Partners 
Henry E Andrews 
Charies Bass 
Paul Dunning 

U.S. Bureau of Indian Affairs 
Sidney S. Gottlieb 
Monico Mirabel 
Monico Mirabel 
Monico Mirabel 
Nabor Mirabel 
Nabor Mirabel 
Dow Chmical Co. 
P Schneeman 
Fred Freas 
Fred Freas 
Stanley & Card 
Stanley & Card 
Stanley & Card 
Hardenburg Commissary Co. 

ID of 
Nearest 
NMED 
Well 

7 
12 
12 
6 

17 
17 
17 
17 
21 

6 
6 

30 
6 

17 
17 
21 
21 

6 
6 

30 
6 
6 

26 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

29 
29 
6 

13 
29 
17 
17 
6 

30 
24 
6 
6 
6 
6 

30 
6 

. 4 
4 
4 
4 
2 
2 

20 
21 
32 
32 
22 
22 
22 
16 

Distance to 
NMED Well 

(meters) 
199.833683 
434.221789 
434.221789 
3456.47044 
4551.97119 
4551.97119 
4551.97119 
4551.97119 
4110.89863 
14030.0908 
6694.35213 
12626.4497 
3456.47044 
4551.97119 
4551.97119 
4110.89863 
4110.89863 
25683.8811 
24448.3998 
25192.0877 
22805.4444 
22406.1761 
1859.69862 
17641.6054 
10724.2283 
5906.77222 
5906.77222 
5906.77222 
5906.77222 
5906.77222 
5906.77222 
5906.77222 
5906.77222 
5906.77222 
171.590689 
171.590689 
667.362099 
615.003028 
362.324771 
4468.37727 
4468.37727 
4247.93861 
5965.1998 

7814.11306 
4247.93861 
18565.3773 
26657.9111 
26657.9111 
24032.3041 
15028.3597 
20912.5114 
15959.3804 
15959.3804 
15959.3804 
15986.3846 
15986.3846 
426.781123 
7041.36197 
236.870256 
236.870256 
187.616842 
187.616842 
187.616842 
461.005498 

Source Layer 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 

Sample 
ID 

BWSI-08 
BWSl-13 
BWSl-13 
SMC-07 
SMC-17 
SMC-17 
SMC-17 
SMC-17 
SMC-21 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
SMC-17 
SMC-17 
SMC-21 
SMC-21 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
SMC-07 
BWSI-27 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
BWSI-30 
BWSI-30 
BWSI-07 
BWSI-14 
SMC-30 
SMC-17 
SMC-17 
SMC-07 
SMC-31 
BWSI-25 
SMC-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-03 
SMC-03 
BWSI-21 
BWSI-22 
BWSI-34 
BWSI-34 
BWSI-23 
BWSI-23 
BWSI-23 
BWSI-17 
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Historic Wells Nearest NMED Wel 

ID of 
Nearest 
NMED 
Well 

Unique 
ID 

Original 
Location 
Number 

Modified 
Location 
Number Owners Name 

Distance to 
NMED Well 

(meters) Source Layer 
Sample 

ID 

449 12.10.30.333 12.10.30.333 E E Hardin 16 461.005498 NMED Well - BWSl BWSI-17 
450 12.11.10.334 12.11.10.334 J W Price 6 1435.02015 NMED Well - BWSl BWSI-07 
451 12.11.10.334 12.11.10.334 J W Price 1435.02015 NMED Well - BWSl BWSI-07 
452 12.11.10.334a 12.11.10.334a J C Church 1435.02015 NMED Well - BWSl BWSI-07 
453 12.11.11.334 12.11.11.334 Duane Benyhill 1374.26526 NMED Well - BWSl BWSI-08 
454 12.11.11.334 12.11.11.334 Duane Benyhill 1374.26526 NMED Well - BWSl BWSI-08 
455 12.11.14.331 12.11.14.331 G P Roundy 23 193.619726 NMED Well - BWSl BWSI-24 
456 12.11.14.331 12.11.14331 G P Roundy 23 193.619726 NMED Well - BWSl BWSI-24 
457 12.11.23.333 12.11.23.333 G P Roundy 198.314523 NMED Well - BWSl BWSI-09 
458 12.11.24.334 12.11.24334 Peter Chalamidas 11 954.781353 NMED Well - BWSl BWSI-12 
459 12.11.24.334a 12.11.24334a Peter Chalamidas 11 954.781353 NMED Well - BWSl BWSI-12 
460 13.8.24.334 13.08.24.334 F. Gonzales 30 509.065336 NMED Well SMC-31 
461 13.8.24334 13.08.24.334 F. Gonzales 30 509.065336 NMED Well SMC-31 
462 13.8.24.334a 13.08.24.334a S. Marquez 30 509.065336 NMED Well SMC-31 
463 13.8.24.334b 13.08.24.334b S. Marquez 30 509.065336 NMED Well SMC-31 
464 13.8.24.334c 13.08.24334c S. Marquez 30 509.065336 NMED Well SMC-31 
465 13.8.24334(7) 13.08.24.334(7) S. Mateo School 30 509.065336 NMED Well SMC-31 
466 13.9.16.333 13.09.16.333 B. Wilcoxson 219.496614 NMED Well SMC-18 
467 14.8.4.334 14.08.04.334 Femandez Co. 11709.5242 NMED Well SMC-07 
468 14.9.30.331 14.09.30.331 K-M 46 4063.9149 NMED Well SMC-07 
469 13.8.24.334 13.08.24.334 F. Gonzalez 30 509.065336 NMED Well SMC-31 
470 13.8.24.334a 13.08.24.334a Nabor Marquez 30 509.065336 NMED Well SMC-31 
471 13.8.24334b 13.08.24334b 30 509.065336 NMED Well SMC-31 
472 13.9.16.333 13.09.16.333 Buck Wilcoxson 18 219.496614 NMED Well SMC-18 
473 13.12.34.331 13.12.34.331 Carrol Gunderson 10904.2126 NMED Well - BWSl BWSI-07 
474 13.12.34.332 13.12.34332 H. C. Jones 10904.2126 NMED Well - BWSl BWSI-07 
475 13.12.34334 13.12.34334 T. F. Ray 10904.2126 NMED Well - BWSl BWSI-07 
476 13.13.21.331 13.13.21.331 Clay Hardin 22417.0643 NMED Well - BWSl BWSI-07 
477 14.8.4334 14.08.04.334 Femandez Co. 11709.5242 NMED Well SMC-07 
478 1411.3.334 14.11.03.334 Adrian Berryhill 15869.387 NMED Well SMC-07 
479 14.12.8.331 14.12.08.331 U.S. Bureau of Indian Affairs 24631.4486 NMED Well - BWSl BWSI-07 
480 14.12.17.333 14.12.17.333 23286.8268 NMED Well-BWSl BWSI-07 
481 14.13.33.333 1413.33.333 El Paso Natural Gas Co. 25500.4757 NMED Well - BWSl BWSI-07 
482 14.13.33.334 1413.33.334 El Paso Natural Gas Co. 25500.4757 NMED Well - BWSl BWSI-07 
483 15.6.20.331 15.06.20.331 Albert Michael 30 23039 NMED Well SMC-31 
484 15.11.25.334 15.11.25.334 U.S. Bureau of Indian Affairs 13768.8015 NMED Well SMC-07 
485 16.7.9.333 16.07.09.333 Femandez Co. 29301.9241 NMED Well SMC-07 
486 16.11.16.331 16.11.16.331 U.S. Bureau of Indian Affairs 25504.753 NMED Well SMC-07 
487 12.11.24.334 12.11.24334 Auro's Bar & Hotel, Cowell House 11 954.781353 NMED Well - BWSl BWSI-12 
488 12.10.8.332 12.10.08.332 Monitor Well (Anaconda Co.) 26 1650.02079 NMED Well - BWSl BWSI-27 
489 12.11.11.334 12.11.11.334 Benyhill House 1374.26526 NMED Well - BWSl BWSI-08 
490 10.10.15.344 10.10.15.344 Eddie Chavez 12727.9499 NMED Well SMC-05 
491 11.10.4344 11.10.04344 John Evans 237.279143 NMED Well SMC-03 
492 11.10,8.343 11.10.08.343 Salvador Milan 21 1410.13928 NMED Well - BWSl BWSI-22 
493 12.9.7.343 12.09.07.343 G.P. Roundy 141.705796 NMED Well SMC-10. 
494 12.10.5.341 12.10.05.341 Duane Benyhill 26 2999.19417 NMED Well - BWSl BWSI-27 
495 12.10,5.341a 12.10.05.341a Duane Benyhill 26 2999.19417 NMED Well - BWSl BWSI-27 
496 12.11,3.342 12.11.03.342 C M Gibbs 3099.95583 NMED Well - BWSl BWSI-07 
497 12.11,5.343 12.11.05.343 Church and Hardin 3924.14692 NMED Well - BWSl BWSI-07 
498 12.11.15.341 12.11.15.341 Edward Freas 662.848731 NMED Well - BWSl BWSI-07 
499 12.11,15.341 12.11.15.341 Edwanj Freas 662.848731 NMED Well - BWSl BWSI-07 
500 12.11,15.341 12.11.15.341 Edward Freas 662.848731 NMED Well - BWSl BWSI-07 
501 13.8.23.342 13.08.23.342 B. Isidorg 29 290.962767 NMED Well SMC-30 
502 
503 

13.8.24341 13.08.24341 F. Chavez 30 105.537888 NMED Well SMC-31 
13.8.24.341 13.08.24.341 F. Chavez 30 105.537888 NMED Well SMC-31 

504 13.9.15.343 13.09.15.343 J.D. Ragland 20 121.159537 NMED Well SMC-20 
505 13.9.15.343 13.09.15.343 J.D. FUigland 20 121.159537 NMED Well SMC-20 
506 13.9.16.341 13.09.16.341 B. Wilcoxson 18 521.790296 NMED Well SMC-18 
507 13.9.16.341a 13.09.16.341a B. Wilcoxson 18 521.790296 NMED Well SMC-18 

..5M 1392Q341 13.09.29.341 Westvaco Min. Dev 32 195.871112 NMED Well SMC-33 
509 13.9.29.341 13.09.29.341 Mt. Taylor Corp. 32 195.871112 NMED Well SMC-33 
510 14.9.S.341 14.09.05.341 B. Wilcoxson 2714.07595 NMED Well SMC-07 
511 14.9.30.341 14.09.30.341 K-M 47 3952.94493 NMED Well SMC-07 
512 13.9.15.343 13.09.15.343 J.D. Ragland 20 121.159537 NMED Well SMC-20 
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Historic Wells Nearest NMED_Wel 

Unique 
ID 

513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
.5fi? 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 

Original 
Location 
Number 

13.9.16.341 
13.9.16.341a 
13.9.29.341 
13.9.29.343 
13.11.7.344 
13.12.4343 
14.5.3.342 
14.9.5.341 
1413.27.342 
15.8.3.342 
11.10.22.341 
12.10.5.341 
10.9.23.400 
13.8.18.400 
13.8.18.400 
14.9.17.400 
14.9.17.400 
14.9.17.401 
149.17.402 
149.18.400 
1410.24400 
9.10.10.414 
11.10.26.411 
11.10.26.412 
11.10.26.414 
11.10.27.414 
11.11.12.411 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.34.412 
12.11.5.413 
12.11.10.411 
12.11.10.411a 
12.11.22.414 
12.11.24.411 
12.11.24.411 
12.11.24.411 
12.11.24.411 
12.11.24.411 
12.11.24.411 
13.9.5.141 
13,9,16.411 
1:19 1fi413 
13.9.19.413 
13.9.21.412 
13.9.21.414 
14.9.28.412 
1410.25.411 
1410.25.411a 
1410.25.413 
13.7.31.414 
13.9.16.413 
13.9.21.412 
13.11.17.411 
13.13.9.411 
149.28.412 
1410.10.413 

Modified 
Location 
Number 

13.09.16.341 
13.09.16.341a 
13.09.29.341 
13.09.29.343 
13.11.07.344 
13.12.04343 
1405.03.342 
14.09.05.341 
1413.27.342 
15.08.03.342 
11.10.22.341 
12.10.05.341 
10.09.23.400 
13.08.18.400 
13.08.18.400 
14.09.17.400 
1409.17.400 
14.09.17.401 
14.09.17.402 
14.09.18.400 
14.10.24.400 
09.10.10.414 
11.10.26.411 
11.10.26.412 
11.10.26.414 
11.10.27.414 
11.11.12.411 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.30.412 
12.10.34412 
12.11.05.413 
12.11.10.411 
12.11.10.411a 
12.11.22.414 
12.11.24.411 
12.11.24.411 
12.11.24.411-
12.11.24.411 
12.11.24411 
12.11.24.411 
13.09.5.141 
13.09.16.411 
13,09,16,413 
13.09.19.413 
13.09.21.412 
13.09.21.414 
14.09.28.412 
14.10.25.411 
14.10.25.411a 
14.10.25.413 
13.07.31.414 
13.09.16.413 
13.09.21.412 
13.11.17.411 
13.13.09.411 
14.09.28.412 
14.10.10.413 

Owners Name 
Buck Wilcoxson 
Buck Wilcoxson 
Westvaco Min. Dev. 
Mount Taylor Corp. 
Justin La Font 
U.S. Bureau of Indian Affairs 
Evans Ranch 
Buck Wilcoxson 
U.S. Bureau of Indian Affairs 
Femandez Co. 
C&E Concrete 
Berryhill, Sec. 5 (Anaconda Co.) 
Horace Springs 
F.Lee 
F.Lee 

Kemiac Nuclear Fuels Corp. 
Kermac Nuclear Fuels Corp. 
Kemnac Nuclear Fuels Corp. 
Kemnac Nuclear Fuels Corp. 
Kennac Nuclear Fuels Corp. 
Alfreso Mirabal 
A T & S F Railroad 
A T & S F Railroad 
A T & S F Railroad 
KMIM Radio Station 
P Schneeman 
Fred Freas 
Fred Freas 
Fred Freas 
Fred Freas 
Fred Freas 
Fred Freas 
Fred Freas 
Fred Freas 
Fred Freas 
Bruce Church 
J C Church 
Claude M Bowlin 
Claude M Bowlin 
Hassell 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
The Anaconda Company 
Km 5-2 
B, Wilcoxson. _. 
B. WilCQXSQD 

Kop-Ran Dev 
M. Marquez 
N. Marquez 
Ken- McGee 
United Nuclear-Homestake 
United Nuclear-Homestake 
United Nuclear-Homestake 

Buck Wilcoxson 
Nabor Marquez 
Zuni Mt. Trading Post 
Clay Hardin 
Phillips Petr. Co. 
Kermac Nuclear Fuels Corp. 

ID of 
Nearest 
NMED 
Well 

18 
18 
32 
32 
6 
6 

30 
6 
6 
6 
4 

26 
4 

16 
16 
6 
6 
6 
6 
6 
6 
4 
4 
4 
4 
4 

21 
18 
18 
18 
18 
18 
18 
18 
18 
18 
31 
6 
7 
7 

13 
9 
9 
9 
9 
9 
9 

17 
31 
31 
22 
24 
24 

6 
6 
6 
6 

30 
31 
24 
6 
6 
6 
6 

Distance to 
NMED Well 

(meters) 
521.790296 
521.790296 
195.871112 
195.871112 
12023.7289 
16828.3987 
29280.3104 
2714.07595 
24906.9327 
18170.4998 
4720.0394 

2999.19417 
17798.0049 
1495.35733 
1495.35733 
1375.45396 
1375.45396 
1375.45396 
1375.45396 
512.435302 
2764.44703 

20484.258 
5967.17918 
5967.17918 
5967.17918 
5882.34892 
3113.44851 
249.608414 
249.608414 
249.608414 
249.608414 
249.608414 
249.608414 
249.608414 
249.608414 
249.608414 
236.385977 
4107.75764 
1881.18151 
1881.18151 
215.790524 
1715.50501 
1715.50501 
1715.50501 
1715.50501 
1715.50501 
1715.50501 
2798.95571 
145.536015 
145.536015 
1596.55531 
941.133275 
941.133275 
4331.66914 
4028.18912 
4028.18912 
4028.18912 
3027.04803 
145.536015 
941.133275 
10294.2617 
23300.7882 
4331.66914 
5437.91431 

Source Layer 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMFDWell 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well 
NMED Well 

Sample 
ID 

SMC-18 
SMC-18 
SMC-33 
SMC-33 
BWSI-07 
BWSI-07 
SMC-31 
SMC-07 
BWSI-07 
SMC-07 
SMC-05 
BWSI-27 
SMC-05 
SMC-16 
SMC-16 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
BWSI-22 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-19 
BWSI-33 
BWSI-07 
BWSI-08 
BWSI-08 
BWSI-14 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
BWSI-10 
SMC-17 
SMC-32 
SMC.32 
SMC-22 
SMC-23 
SMC-23 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
SMC-32 
SMC-23 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
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Historic Wells Nearest NMED_Wel 

ID of 
Nearest 
NMED 
Well 

Unique 
ID 

Original 
Location 
Number 

Modified 
Location 
Number Owners Name 

Distance to 
NMED Well 

(meters) Source Layer 
Sample 

ID 
577 14.10.22.414 14.10.22.414 Kennac Nuclear Fuels Corp. 5539.44238 NMED Well SMC-07 
578 14.10.25.411 14.10.25.411 Homestake-Sapin Partners 6 4028.18912 NMED Well SMC-07 
579 1410.25.411a 14.10.25.411a Homestake-Sapin Partners 4028.18912 NMED Well SMC-07 
580 14.10.25.413 14.10.25.413 Homestake-Sapin Partners 4028.18912 NMED Well SMC-07 
581 1413.20.413 14.13.20.413 Transwestem Pipeline Co. 28409.0861 NMED Well - BWSl BWSI-07 
582 1413.20.414 14.13.20.414 Transwestem Pipeline Co. 28409.0861 NMED Well - BWSl BWSI-07 
583 15.6.4.411 15.06.04411 Richfield Oil Corp 30 28958.5605 NMED Well SMC-31 
584 16.5.19.414 16.05.19.414 Joe Montoya 30 36412.2654 NMED Well SMC-31 
585 16.7.32.413 16.07.32.413 Femandez Co. 24722.982 NMED Well SMC-07 
586 16.11.33.411 16.11.33.411 U.S. Bureau of Indian Affairs 21858.9816 NMED Well SMC-07 
587 10.5..4.413 10.05.04.413 Well P-10 (Anaconda Co.) 30 34027.1942 NMED Well SMC-31 
588 11.10.4.422 11.10.04422 John Evans 831.504243 NMED Well SMC-03 
589 11.10.9.424 11.10.09.424 A R Card 1213.21206 NMED Well SMC-03 
590 12.10.13.424 12.10.13.424 Wilson 223.958819 NMED Well SMC-08 
591 12.10.30.421 12.10.30.421 Milton Harding 17 549.987518 NMED Well - BWSl BWSI-18 
592 12.10.30.421 12.10.30.421 Milton Harding 17 549.987518 NMED Well - BWSl BWSI-18 
593 12.10.30.421 12.10.30.421 Milton Harding 17 549.987518 NMED Well - BWSl BWSI-18 
594 12.11.9.424 12.11.09.424 Geo. W Rowley 1820.37426 NMED Well - BWSl BWSI-07 
595 12.11.9.424 12.11.09.424 Geo. W Rowley 1820.37426 NMED Well - BWSl BWSI-07 
596 12.11.9.424 12.11.09.424 Geo. W Rowley 1820.37426 NMED Well - BWSl BWSI-07 
597 12.11.9.424 12.11.09.424 Geo. W Rowley 1820.37426 NMED Well - BWSl BWSI-07 
598 12.11.15.422 12.11.15.422 Myerick Bros 303.41559 NMED Well - BWSl BWSI-08 
599 12.11.20.422 12.11.20.422 J F Neilson 2267.26623 NMED Well - BWSl BWSI-07 
600 12.11.20.422 12.11.20.422 J F Nellson 2267.26623 NMED Well - BWSl BWSI-07 
601 12.11.20.422 12.11.20.422 J F Neilson 2267.26623 NMED Well - BWSl BWSI-07 
602 12.11.20.422 12.11.20.422 J F Neilson 2267.26623 NMED Well - BWSl BWSI-07 
603 12.11.22.420 12.11.22.420 E A Tietjen 13 185.310712 NMED Well - BWSl BWSI-14 
604 12.11.24424 12.11.24.424 The Anaconda Company 25 1858.85217 NMED Well - BWSl BWSI-26 
605 12.11.26.424 12.11.26.424 G P Roundy 12 141.338763 NMED Well - BWSl BWSl-13 
606 13.8.14.422 13.08.14.422 E. Michael 29 1957.28646 NMED Well SMC-30 
607 13.8.14.422 13.08.14.422 E. Michael 29 1957.28646 NMED Well SMC-30 
608 149.31.421 1409.31.421 K-M B-2 17 4665.39803 NMED Well SMC-17 
609 14.9.34.422 14.09.34.422 United Nuclear 21 3773.35829 NMED Well SMC-21 
610 1410.24.423 14.10.24.423 Kerr-McGee 2481.01444 NMED Well SMC-07 
611 1410.36.422 14.10.36.422 KM 36 2 5341.79836 NMED Well SMC-07 
612 13.8.14.422 13.08.14.422 Ernest Michael 29 1957.28646 NMED Well SMC-30 
613 13.11.6.424 13.11.06.424 Elkins Ranch Inc. 13656.5458 NMED Well - BWSl BWSI-07 
614 13.11.6.424a 13.11.06.424a Elkins Ranch Inc. 13656.5458 NMED Well - BWSl BWSI-07 
615 13.12.12.424 13.12.12.424 B. B. South 12704.2743 NMED Well - BWSl BWSI-07 
616 145.14.422 14.05.14.422 Evans Ranch 30 30225.6442 NMED Well SMC-31 
617 14.9.34.422 14.09.34.422 Phillips Petr. Co. 21 3773.35829 NMED Well SMC-21 
618 14.10.22.422 14.10.22.422 Kermac Nuclear Fuels Corp. 5203.9174 NMED Well SMC-07 
619 1410.24423 14.10.24.423 Kermac Nuclear Fuels Corp. 2481.01444 NMED Well SMC-07 
620 15.6.4.423 15.06.04.423 Ignacio Chavez Grant 30 29128.4914 NMED Well SMC-31 
621 15.10.6.242 15.10.6.242 U.S. Bureau of Indian Affairs 15955.5924 NMED Well SMC-07 
622 11.5.27.421 11.05.27.421 Well #4 (Ananconda Co.) 30 33372.7294 NMED Well SMC-31 
623 10.9.26.433 10.09.26.433 Sidney S. Gottlieb 19154.8683 NMED Well SMC-05 
624 10.10.3.433 10.10.03.433 Joe Padilla 9483.75716 NMED Well SMC-05 
625 10.10.3.433a 10.10.03.433a San Rafael Villiage 9483.75716 NMED Well SMC-05 
626 10.10.10.433 10.10.10.433 Elfego Barela 11106.188 NMED Well SMC-05 
627 11.10.16.434 11.10.16.434 Jack tumer 3062.21717 NMED Well SMC-03 
628 12.9.8.431 12.09.08.431 G.P. Roundy 2104.49898 NMED Well SMC-10 
629 12.9.8.431 12.09.08.431 G.P. Roundy 2104.49898 NMED Well SMC-10 
630 12.10.12.433 12.10.12.433 G.P. Roundv 10 196.858625 NMED Well SMC-11 
631 12.10.27.431 12.10.27.431 W S Mun-ay 22 988.031256 NMED Well - BWSl BWSI-23 
632 12.10.29.434 12.10.29.434 Stanley B Card 19 157.041544 NMED Well - BWSl BWSI-20 
633 12.10.29.434a 12.10.29.434a Stanley B Card 19 157.041544 NMED Well - BWSl BWSI-20 
634 12.10.29.434a 12.10.29.434a Stanley B Canj 19 157.041544 NMED Well - BWSl BWSI-20 
635 12.10.30.433 12.10.30.433 Fred Freas 18 246.047207 NMED Well - BWSl BWSI-19 
636 12.11.10.431 12.11.10.431 Burton C Johns 1509.37407 NMED Well - BWSl BWSI-08 
637 12.11.10.431 12.11.10.431 Burton C Johns 1509.37407 NMED Well - BWSl BWSI-08 
638 12.11.10.431 12.11.10.431 Burton C Johns 1509.37407 NMED Well - BWSl BWSI-08 
639 12.11.10.431 12.11.10.431 Burton C Johns 1509.37407 NMED Well - BWSl BWSI-08 
640 13.8.7.434 13.08.07.434 Ranchers Expl & Devel 16 2214.74394 NMED Well SMC-16 
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Historic Wells Nearest NMED Wel 

Unique 
ID 

641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 

, 677 
678 
679 
680 
681 
682 
683 

Original 
Location 
Number 

13.8.23.431 
13.8.23.431 
14.9.30.432 
14.10.11.434 
13.8.23.432 
13.11.7.431 
13.11.7.433 
13.11.34433 
13.13.27.434 
13.13.33.431 
14.10.11.434 
1412.19.431 
14.12.32.434 
14.13.20.431 
15.9.34.431 
15.10.6.243 
15.13.5.431 
12.10.30.433 
10.9.21.444 
10.9.23.443 
10.9.23.443a 
11.10.26.441 
11.10.27.441 
12.10.33.444 
12.10.33.444 
12.11.22.444 
149.28.441 
149.31.442 
13.10.33.443 
13.11.17.442 
13.11.17.442a 
13.11.18.444 
13.12.12.441 
13.13.8.444 
149.28.441 
1410.11.441 
15.8.13.444 
15.8.21.442 
16.6.20.443 
16.9.22.444 
16.13.11.440 
16.13.11.440 
11.10.5.442 

684113.8.24 

Modified 
Location 
Number 

13.08.23.431 
13.08.23.431 
14.09.30.432 
1410.11.434 
13.08.23.432 
13.11.07.431 
13.11.07.433 
13.11.34433 
13.13.27.434 
13.13.33.431 
14.10.11.434 
14.12.19.431 
1412.32.434 
1413.20.431 
15.09.34.431 
15.10.6.243 
15.13.05.431 
12.10.30.433 
10.09.21.444 
10.09.23.443 
10.09.23.443a 
11.10.26.441 
11.10.27.441 
12.10.33.444 
12.10.33.444 
12.11.22.444. 
14.09.28.441 
14.09.31.442 
13.10.33.443 
13.11.17.442 
13.11.17.442a 
13.11.18.444 
13.12.12.441 
13.13.08.444 
14.09.28.441 
14.10.11.441 
15.08.13.444 
15.08.21.442 
16.06.20.443 
16.09.22.444 
16.13.11.440 
16.13.11.440 
11.10.05.442 
13.08.24 

Owners Name 
T. Marquez 
T. Marquez 
K-M 48 
Hydro Nuclear 
Horacio Marquez 
Elkins Ranch Inc. 
Justin La Font 
Henry Andrews Jr 
V.O. Stalling 

Rio De Oro Uranium Mines 
Crosslands Foundation Inc 
Elkins Ranch Inc. 
Transwestem Pipeline Co. 
Pablo Pena & Sons 
U.S. Bureau of Indian Affairs 
Tidewater oil Co 
Fred Fres 
Sidney S. Gottlieb 
Sidney S. Gottlieb 
Sidney S. Gottlieb 
Mrs Tony Mace 
Navajo Butane Gas Co. 
Stanley & Card 
Stanley & Card 
G P Roundy 
Ken- McGee 

Duane Benyhill 
F. H. Hubbel and Lawrence Elkins 
F. H. Hubbel 
Roy Navarre 
U.S. Bureau of Indian Affairs 
Clay Hardin 
Phillips Petr. Co. 
Ambrosia Investment Co. 
Femandez Co. 
Femandez Co. 
Femandez Co. 
Femandez Co. 
U.S. Bureau of Indian Affairs 
U.S. Bureau of Indian Affairs 
Mt. Taylor Mill Wori<s 
T. Marquez 

ID of 
Nearest 
NMED 
Well 

29 
29 
6 
6 

29 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

18 
4 
4 
4 
4 
4 
1 
1 
8 
6 

17 
27 

6 
6 
6 
6 
6 
6 
6 
6 
6 

30 
6 
6 
6 

20 
30 

Distance to 
NMED Well 

(meters) 
203.166793 
203.166793 
3881.17703 
3869.81356 
203.166793 

11876.335 
11876.335 

4696.76095 
19639.3017 
20727.5659 
3869.81356 
22430.1014 
18891.8881 
28151.7654 
5963.84032 
15873.2535 
38951.2433 
246.047207 
16378.1194 
18003.1068 
18003.1068 
6446.69259 
6268.44033 
665.119909 
665.119909 
225.358312 
4969.18519 
4277.71588 
4698.2192 

9760.00198 
9760.00198 
10239.6043 
12327.5593 
24144.7038 
4969.18519 
3501.97328 
19550.5346 
14545.1217 
32219.4951 

17885.663 
37953.7891 
37953.7891 
215.972234 
673.322213 

Source Layer 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well-BWSl 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well - BWSl 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well 
NMED Well - BWSl 
NMED Well 

Sample 
ID 

SMC-30 
SMC-30 
SMC-07 
SMC-07 
SMC-30 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
BWSI-07 
BWSI-19 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
SMC-05 
BWSI-02 
BWSI-02 
BWSI-09 
SMC-07 
SMC-17 
BWSI-28 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
BWSI-07 
SMC-07 
SMC-07 
SMC-07 
SMC-07 
SMC-31 
SMC-07 
SMC-07 
SMC-07 
BWSI-21 
SMC-31 
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