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DISCLAIMER 

This document was issued in support of EPA regulations and policy initiatives involving the 
development and implementation of a national storm water program. This document is agency 
guidance only. It does not establish or affect legal rights or obligations. Agency decisions in 
any particular case will be made applying the laws and regulations on the basis of specific facts 
when permits are issued or regulations promulgated. Mention of trade names or commercial 
products does not constitute endorsement or recommendation for use. 



FOREWORD 

Pollutants in storm water discharges from many sources an largely uncontrolled. The National 
Water Quality Inventory, 1990 Report to Congress provides a general assessment of water 
quality based on biennial reports submitted by the States under Section 305(b) of the Clean 
Water Act. The report indicates that roughly 30% of identified cases of Water quality 
impairment reported by the States are attributable to storm water discharges. 

sampling data from storm water discharges is an important tool which provides information on 
the types and amounts of pollutants present. This data can then used to identify pollutant 
sources and to develop storm water pollution prevention plans and best management practices 
priorities to control these sources. 

This manual is for operators of facilities that discharge storm water associated with industrial 
activity and operators of large and medium municipal separate storm sewer system. This 
manual describes the basic sampling requirements for NPDES storm water discharge permit 
applications and provides procedural guidance on how to conduct sampling. Many of the 
concepts in this guidance may also be applicable to sampling requirements contained in NPDES 
storm water permits. 

This document was issued in support of EPA regulations and policy initiatives involving the 
development and implementation of a national storm water program. This document is agency 
guidance only. It does not establish or affect legal rights or obligations. Agency decisions in 
any particular case will be made applying the laws and regulations on the basis of specific facts 
when permits arc issued or regulations promulgated. 

This document is expected to be revised periodically to reflect advances in this rapidly evolving 
area. Comments from users are welcomed. Send comments to the U.S. Environmental 
Protection Agency, Office of Wastewater Enforcement and Compliance, 401 M Street, SW, 
Mailcode EN-336, Washington, DC 20460. 

Michael Cook, 
Director 

Office of Wastewater Enforcement 
and Compliance 
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CHAPTER 1 - INTRODUCTION 

NPDES STORM WATER SAMPLING GUIDANCE DOCUMENT 

1. INTRODUCTION 

The 1972 Federal Water Pollution Control Act [(FWPCA), also referred to as the Clean Water Act 

(CWA)] prohibits the discharge of any pollutant to waters of the U.S. from a point source unless the 

discharge is authorized by a National Pollutant Discharge Elimination system (NPDES) permit. 

Efforts to improve water quality under the NPDES program have focused traditionally on reducing 

pollutants in industrial process waste water discharges and from municipal sewage treatment plants. 

past efforts to dress storm water discharges, in particular through the NPDES program, have 

generally been limited to certain industrial Categories, using effluent limitations for storm water as 

a permit condition. 

Recognizing the need for more comprehensive control of storm waters discharges, Congress amended 

the CWA in 1987 and established a two-phase program. In Phase I, Congress required the U.S. 

Environmental Protection Agency (EPA) to establish NPDES requirements for certain classes of 

storm water discharges. 

• A storm water discharge for which a permit has been issued prior to February 4, 1987 

• A storm water discharge associated with industrial activity 

• A storm water discharge from a municipal separate storm sewer system serving a population 
of 250,000 or more (large system) 

• A storm water discharge from a municipal separate storm sewer system serving a population 
of 100,000 or more, but less than 250,000 (medium system) 

• A discharge for which the Administrator or the Stare determines that the storm water 
discharge contributes to a violation of a water quality standard or is a significant contributor 
of pollutants to the waters of the United States. 

To implement these requirements, EPA published on November 16, 1990 (55 Fed. Reg. 47990), 

permit application requirements that include storm water sampling EPA and the States will 

subsequently issue NPDES storm water permits based on these applications, and many of these 
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permits will require storm water sampling. Congress intended for EPA to address all other point 

source discharges of storm water in Phase II of the program. 

1.1 PURPOSE OF THIS MANUAL 

This manual is for operators of facilities that discharge storm water associated with industrial activity 

and operators of large and medium municipal separate storm sewer systems. Storm water sampling 

is sometimes difficult due to the unpredictability of storm events and the variable nature of storm 

water discharges. This manual is primarily designed to assist operators/owners in planning for and 

fulfilling the NPDES storm water discharge sampling requirements for permit applications as well 

as for other storm water sampling needs. 

It is assumed that applicants already have a basic understanding of the storm water permit application 

requirements. This document is designed to supplement existing storm water application guidance 

by focusing on the technical aspects of sampling. Since many industrial storm water permits and all 

municipal storm water permits will require regular storm water sampling, many of the concepts in 

this guidance may be applicable to sampling requirements contained in NPDES storm water permits. 

Manual 

Guidance Manual 

The information in this manual pertains specifically to individual industrial storm water applications, 

group storm water applications (Part 2), and municipal part 2 storm water permit applications for 

storm water discharges. For information on other storm water application requirements for industrial 

facilities and large and medium municipal separate storm sewer systems, see EPA’s Guidance 

for the Preparation of NPDES Permit Applications for Storm Water Discharges Associated 

with Industrial Activity (EPA-505/8-91-002, NTIS #PB-92-199058, April 1991), and EPA’s 

for the Preparation of Part 1 of the NPDES Permit Applications for Discharges 

from Municipal Separate Storm Sewer Systems (EPA-505/8-91-003A. NTIS # PB-92-114578, April 

1991), respectively. These manuals can be requested by calling the National Technical Information 

Service (NTIS) [(703) 487-4650]. Additional background documents for further information are 

listed in Technical Appendix D. 

1.2 ORGANIZATION OF THIS MANUAL 

This manual explains the basic requirements of storm water sampling and provides procedural 

guidance on sampling for permit applications. Chapter 2 discusses background information (i.e., a 

2 
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CHAPTER 2 - BACKGROUND FOR STORM WATER SAMPLING 

2. BACKGROUND FOR STORM WATER SAMPLING 

This chapter presents background information, definitions, and a description of the fundamentals of 

sampling. Specifically, it covers the following areas: 

• The benefits of sampling 

• A summary of storm water application regulations 

• Who must sample 

• When sampling is required 

• Where to sample 

• Staffing considerations 

In response to the 1987 Water Quality Act amendments to the CWA, EPA published the storm water 

final rule on November 16, 1990. In this rule, EPA established the initial scope of the storm water 

program by defining the phrase "storm water discharge associated with industrial activity" in terms 

of 11 categories of industrial activity and the phrase "large and medium municipal separate storm 

sewer systems" to include municipal systems serving a population greater than 100,000. These terms 

are discussed in greater detail in Section 2.6, "Who Must Sample." 

In addition to defining the initial scope of the storm water program, the final rule established permit 

application requirements, including requirements for storm water sampling. Sampling data gathered 

for the application will be used to characterize storm water discharges, and will serve as a basis for 

establishing requirements in NPDES storm water permits. It is important to note that the applicant 

must report data that are representative of the storm water discharge, and that the intentional 

misrepresentation of discharge characteristics is unlawful. 

2.1 BENEFITS OF SAMPLING 

Data that characterize storm water discharges arc valuable to permitting authorities and permittees 

for several reasons. First, storm water sampling provides a means for evaluating the environmental 

risk of the storm water discharge by identifying the types and amounts of pollutants present. 

Evaluating these data helps to determine the relative potential for the storm water discharge to 

contribute to water quality impacts or water quality standard violations. And, storm water sampling 

August 1992 
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data can be used to identify potential sources of pollutants. These sources can then be either 

eliminated or controlled more specifically by the permit. 

2.2 INDUSTRIAL FACILITY APPLICATION REQUIREMENTS 

The storm water permit application regulations provide operators of facilities (including those owned 

by the government) that have storm water discharges associated with industrial activity with three 

application options: (1) submit an individual application; (2) participate in a group application (a 

two-part application); or (3) submit a Notice of Intent (NOI) to be covered by a general permit where 

general permits arc available. This guidance focuses on sampling requirements for individual 

applications and Part 2 of group applications. Sampling data generally will not be required for an 

NOI, however, the general permit may require sampling during the term of the permit State 

permitting authorities may also require sampling information for an NOI at their discretion, and 

should, therefore, be consulted prior to submittal. 

Industrial facilities submitting individual applications must submit sampling data on a completed 

application Form 2F (entitled "Application for Permit to Discharge Storm Water Discharges 

Associated with Industrial Activity"). Facilities selected to be part of the sampling subgroup for a 

group application must submit sampling data with Part 2 of the application. Members of the 
sampling subgroup must complete only the quantitative data portions of Form 2F, including Sections 

VII, VIII, IX, and the certification in Section X. Exhibit 2-1 details the types of information 

required for each section of Form 2F. Exhibit 2-2 describes what sampling information must be 

provided in Part 2 of the group application. It should be noted that States may require the use of 

different forms and submittal of additional documentation. 

Form 1 must also be submitted with Form 2F by applicants submitting individual permit applications. 

General information about the facility is provided on Form 1 (i.e., addresses, operators, etc.); it does 

not request sampling data. Forms 1 and 2F are reproduced in Technical Appendix A. 

Facilities with unpermitted combined discharges of storm water and process or nonprocess 

wastewater must submit Form 2C or 2E, respectively, in addition to Forms 1 and 2F. Facilities with 
storm water discharges combined with new sources or new discharges of process wastewater must 

submit Form 2D as well as Forms 1 and 2F. 



improvements which may affect the discbrges dcsaibcd in the 

Description of method used for Wting/evaIuating presence of non-storm water 
discharges 

2F-VI History of significant leaks or spills of toxic or hazardous pollutants at the facility 
within the last 3 years 

2F-VII Discharge characterization for aI1 required poIIutants 

2F-VIII Statement of whether biological testing for acute or chronic toxicity was 
performed and list of twllutants it was performed for 

2F-IX Information on contract laboraforics or consulting fums 

2F-X Certification that information supplied is accur%e and complete 

Note: See Form 2F and the instructions for more detail on application rquirements. 

2.3 MUNICIPALITIES’ APPLICATXON REQuIREMENls 

Operators of large and medium municipal separate storm sewer systems are rq~: i to submit a two- 

part application. Both parts contain sampling requirements: part 1 requires information 

characterizing discharges from the separate storm sewer system, including field screening sampk 

data for identifying illicit/illegal connections; Part 2 requires sampling at representative locations and 

estimates of pollutant loadings fcir those sites. These sampling data are to be used to design a Iong- 

term storm water monitoring plan that will be implemented during the term of the permit. The 

sampling data that must be submitted in Parts 1 and 2 of municipal applications arc listed in 

Exhibit 2-3. ‘Ihere is no standard application form for municipal’kies. 
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l For~upswitb4to20memben,H)pacentofthe~~~mitdarn;~ 
groupswith21to99members,8minimum of10~mustsubmitquantitativc 
data; for groups with 100 to l,ooO munbas, a mlnimum of 10 per#lrt of the facilitk 
must submit data; for groups with greater than 1,ooO munbers, M more than 100 
facihties must submit data; there must be 2 dischargers from each precipitation mne in 
which lOormoremmbenofdre~~located,orldi~~fromead! 
precipitation zone in which 9 Or fewer mcmbcn are located. 

l sampling and analysis quinments are descrkd in 40 Code of Federal ReguIetions 
(CFR) 122.26(c)(l)(i)(E) and 40 CFR 122.21(g)(7). Pollutants to be anaIy& depend 
on the type(s) of indu!MCS applying ils 8 gfOUp. 

. Sampling subgroup must provide all quantiMve discharge information required in 
FOG 2F Sections VII-IX plus the czrtification in Se&on X. 

l The group application sampling subgroup must wlkct grab samples during the fint 30 
rninutu of the storm event and flow-weighted composite samples 83 required in 40 
CFR 122.21(g)(7). 

2.4 A.E?PUCATIONSUBMI'ITALDEA.DLINES 

Deadlines for submitting permit applications and associated sampling requirements are pnsented in 

Exhibit 24 for individuaI and group industrial applications and for municipal applications. 

2.5 WHEXE To SUBMIT APPLICATIONS 

Storm water discharge permit applications are generahy submitted directly to the permit-issuing 

authority. The appropriate authority is the State, where the State has been granted the authority to 

issue NPDES permits, or the EPA Regional offke, where the State does not have NPDES 

authorization. Exhibit 2-5 indicates which States have approved NPDES pennming programa. It 

also provides contact names and addresses where apptications should be submitted for each State or 

EPA Regional Office (depending on who the permitting authority is in each case). lt should be 

noted, however, that both parts of a group application must instead be submittal to EPA 

Headquarters. Group applications must be sent to: Director, office of Wastewater Etnforcrmen! d 

Compliance, Attention Mr. William Swietlik, U.S. EPA, EN-336,401 M Street, SW, Washington, 

DC 20640. 

8 
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l MoITrMymeaarainfauandsnowfallutimY!u 

l A list of receiving W& bodies and existing information wnceming known water 
qualityimpacts 

l Field screening analysis for illicit wnncctions and iIkgaI dumping 

l identification of reprcscnWivc outfalls for further sampIing in ppir 2 

l Quantitative data from 5 to 10 represent&~! locations in approved sampling phs 

l Estimtu of the annual pollutant load and event mean wncentxxtion (EMC) of sym 
discharges 

l Propsed schedule to provide esthtes of seasonal pollutant loads and the EMC for 
certaindettaedw~inarcpruentative~~evundurinOthetermofthe 
pem 

l Proposed monitoring program for npresentative data collection during the term of th 
perTnit 

Applications submitted by industrial faciIities must be certified by a responsibk corporate officer as 

described in 40 CFR 122.22 (e.g., president, sccretq, treasurer, vice president of the corporation 

in charge of a principal businus function). Applications submitted by municipaIitics must be 

certifkd by a principal executive officer or ranking elcctcd official as described in 40 CFR 122.22. 

2.6 WHO MUST SAMPLE 

Operators of facilities that have storm water discharges assocWd with Must&l actMy and 

opcraton of large and medium municipalitks are required to conduct storm water sampling as part 

of their NPDES permit appIicatIons. =ipecificaIly, the following types of industries and municipalities 

must sample storm water discharges: 



octoba 1, 1992 sarDpuqd8mduc 

l F%rtl ScpMlba 30,199l sampung~idmdfkd 

l Part2 ouoba 1,1992 SunpungdlElb 

-pa 
Large Mlmicipetiliu 

l Fart1 Novcmkr 18, 1991 nllcit-~Qleaud 
i&ia&iatiouoftllllpliqopoims 

l Part2 November 16,1W2 mm chmmrhticm due 

h4ouitosiag~prooruLIideatifisd 

Medium Mlmicipa.iitiu 
l Part1 May 18, 1992 niIcit-~dueaud 

iddfiatimofmmpiingpinm 

l Part2 May 17, 1993 Effhmlt-~~ 
Moai*~proOnmw 

l NOIundcxrpmlpcrmitisduconOctoba 1,1992mhedaoeqta5fMintkpamit, 
whichever comts first 

0 . . . . . . -w-w- -undaPilue1,th0stormw8ta 
pamit ;rppliution regulations identify, by Standard IndustriaI Chssification (SIC) axle md 
narrative description, 11 cstegories of facilities wnsidaed to be kgaging in indushI activity 
for the purposes of storm warn pamit qpliution requirementr Tbore facilities inchdal in 40 
CFR 12226@)(14)(i) through (xi) of the storm water pamit &pIiation regukions with storm 
wata point source dischuges to waters of the U.S. or sepmte storm sewas md those desigmted 
unda Section 402(p)(2)@) of the CWA are required to apply for storm WltcT pamit alvaage 
by October I, 1992. LxhstrM facilities include those dut m Fedsrrlly, State, or municipally 
owned or opmted. Exhibit 24 lists these indusuiaI fhciIi?ks. ‘Ih Tmnsportation AU of 1991 
provides an exemption from storm waur pamitting requirumts for ce&n imIustriaI activitiu 
ownd or opapsd by mun.icipaIities with a population of less dun 100,OW. Such munic@Iiti~ 
must submit storm watm disdurge pamit appIications for only &ports, powa pltnts, md 
unwntroIlai sanitq Iaodf?Ils tImt they own or opcmte, unlus a pamit is dimwise quiraI by 
the pcmitthg authority. 

l Sewers--UndaPhseI,tImsem&icip&ti~withsepm&e 
storm sewa systans sewing 100,ooO pa@e or more 8re required to submit 8n appiiation for 
discharges from tbe systan. (Only the put of the popul&on saved by muaiw sepmate mrm 
sewers is to be included in the 100,ooO count, ti the part saval by ambinaI MW~S.) 
ReguIPsd mnicipaIiriu am listal in AppaxIices F through I in the Nova&a -16,1990, find 
rule or have baa designated by their permittin authority. 
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NPDES AUTHORITY AS OF MARCH 1992 
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Ariml8 

cdim 

comaxicut 

Florida 

Hahi 

minok 

Iowa 

Eugene Bromley 
y&e 9 

w-5-1 
San Fmnciaca, CA 94105 
(415) 7u19tM 
kchie h4mbwa 
stomw8t8rReauchc4mud 

Werar Quality 
9OlPsc. 
surumnto. CA 95814 
(916) 657-1110 
Dickh48wa 
Wwof~-- 

wR&rMAlngelt#atBufnu 
Water Diecharge lbimgau 
165 Capitui Av8. 
Hadord,cr 06106 
(203) 566-7167 
chrisT!mlma 
U.S. EPA Region 4 
345 thmhnd St. N.E. 
4wM-FP 
Atlult&OA 30365 
(404) 347-3633 

Steve cbq 
DepL ofihhh 
Clean Water Bmwh 
Fwe Water Front Plaza 
N500 Ala-Mana Blvd. 
Honolulu. HI 96813 
(808) 5wm 
Tim K~UF 

EPA Water Pollution cmml 
2200 cburchill Rd. 
P.O. Box 19276 
Springfield, IL 62794-9216 
(217) 782a10 

Monica wnuk 

Eof N- 
w*y-@;ju 

Des hioinm, IA m19a34 
(515) 281-7017 

colondo 

Delmmre 

(J-m 

Id&O 

Indiana 

Stave Bubnick 
U.S. EPA Regioo 10 
1200 6th Am. 
ml34 
Seattle, WA 98101 
Qoii) 5536399 

I&b Rock AR Mm-8913 
(501) 562-7444 

PatriciaNelroo 
DapLofHaltb 
W~QUditycootlol 
4210 E. llrh Ave. 
Deaver,co 8m20 
cmp314590 

M-Y ~ofNatudl&mourw 
surfme wuer Men4ement 
69 Einp Ha--Y 
P.O. Box 1401 
Dow,DE 199(33 
(302)~~!i731 

h4ibCm 
pv-=ywy 

205 Butler St SE. 
Roan1070 

$iyiG%FM 
Steve Butmic; 
U.S. EPA R&m 10 
1200 6th Ava. 
WD-134 
Seattle, WA 98101 
@as-) 553-8399 

Immie Brumfield 
Dept. of Environmcnul 

h4magemmt 
NPDES Permita Group 
105 s. Meridian St. 
P.O. Box 6015 

gf$%%E 46m 
Doacubm 
Zr$&-- 

Forbea Field, Building 740 
TapekqKs 66620 
(913) 296-5555 
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Mismui 

Nebraska 

New Mexico 

w ati 
DepL of Enviro-tal Pmeuioa 
W-r Divi8ion 
18 Reilly Rod 
Fmkfort,lCY 40601 
(502) 5643410 
Shelley Pdeo 
U.S. EPA Jbgion 1 
U.S. EPMFK suilding/wcP 
Bouon,MA 02203 
(617) 565-3525 

Shelley Puleo 
U.S. EPA Region 1 
U.S. EPA/TIC Bdding/WCP 
b-ntM.Ao2.m 
(617) 565-3525 

scoa Thompam 
PoLhth Control Agency 
520 Lahyette Rd. 
St. Pall, MN 55155-3898 
(612) 29tL7203 

Bob Heatgu 
Ihpt. of Namral Remurcu 
W8ter Pollurion Contrul Progmm 
205 JetTenon St. 
P.O. Box 176 
Jefthon City, MO 65102 
(314) 7516825 
chrk snlitb 
Environmental Cootrol 
Water Qu8lity Division 
P.O. Box 98922 
Iinco&,NE 68509 
(402) 471-4239 

Shelley Puleo 
U.S. EPA Region 1 
U.S. EPMFK Building/WCP 
Bo8ton,MA 02203 
(6 17) 565-3525 

Brent brsoo 
U.S. EPA Region 6 
1445 Row Ave. 
6W-PM 
Ddu,Tx 75202 
(214) 655-7175 

Bmnthwa 
U.S.EPARegion 6 
1455 Roar Ave. 

i!zFrx 75202 
(214) k-7175 
Edwdcktler 
MDDepLofEhroameat 
Itkdmid~eProgr&n 
2m BRlenhlg Higlmy 
Bahimom,MD 21224 
(410) 63 l-3323 
aafy Boenen 
DqkofNaturdReaoumm 
sllrbce wuer Division 
P.O. Box 30028 
N,M - 
(517) 373-1982 
Jertycaitl 

friend 
oma of Pollutioa Cal&d 
hduairl Wm Water Branch 
P.O. Box 10385 
Jnbon, h4S 39289-85 
(601) 961-5171 
Fmd Shewmm 
Water Quality Bureau 
tipwell Building 
Heleo&hn 59620 
wJ@ 444-2406 

Rob Saunders 
Conaermtioouxi Nuud 

Etwinmmeoml Protectioo 
123W.Nyehw 
Canoa City, NV 89710 
(702) 687470 
.s8r?18 Cohen 
NJ DEPE 
Oflica of Regulatory Policy 
CNO29 
Trenton. NJ 0862sMla9 
NJ Hotline: (609) 633-7021 
KM Stevena 
Wauewater Facilicie~ Design 
NYSmtaDEC 
5oWolfRmi 
Abny,NY 12233 
(518) 457-1157 

w 
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Nmthc8rolin8 

Puem Rico 

south cuolin8 

Te- 

Utdl 

calemisuuias 
En-v 
W-WtYpkoainl 
P.O. Box 29535 
Raleigh, NC 276260535 
(919) 733-5083 

Bob P&e&i 
OEPA 
W8t8fPdlUtiiWlcontrd 
P.O. Box 1049 
18oowumn8rk 
Chmbus, OH 43266 
(6 14) 644-2034 

Rumi Nomura 
DEQW- Wtr 
811 SW 6thSr 
Pobnd,OR 97204 
(503) 229.5256 

Jcld Rivtm 
U.S. EPA R@on 2 
watarParmiu&GmlpliMce 

2tktki Plaza, Rann 845 
NuwYork,NY 10278 
(-2lz) 264-2911 

Sirgot McDub 
DepLofHdtll&Eov.ctrl. 
M-Y-J- 
wme w8ter Divisioa 
26ooBullst. 
columbi&sc 29201 
(803) 734-5241 

Robert Haley 
Dept. of EaviKmmaat 
W8ter PoUution Gmtrol 
150 9th Ave. N., 4th Floor 
Nat&wills, TN 37243.1534 
(61s) 741-Y75 

Hury bPkU 
DepL of Environmental 

wry 
P.O. Box 16690 
Salt kke City, IJl- 84116 
(801) 538-6146 

Sheil8McCleodmo 
De+ ofHe&b 
w8ter Qurlity Dki.Bion 
1200 Mirauri Ave. 
P.O. Box 5520 
Bii ND 58502-5520 
(701) 221.5210 

Btiknm 
u.s.EPARo@a6 
1445 R&m Ave. 
CW-PM 
Ddlu,Tx 75202 
(214) 655-717s 

R.B.Pwl 

P.O. Box 2a3 
Hmhbuq, PA 17120 
017) 787d184 

Angel8Lii 
I)ivi8jon of ww 

291ProlaoMdasL 
Provideocb*Rx 02908 
(401) m-6519 

venl Berry 
U.S. EPA Region 8 
999 18tbSt. 
8-WMC 
Danvat, CO 80202.2466 
(303) 293-1630 

Brent bnoo 
U.S. EPA Region 6 
1445 Ron Ave. 
6W-PM 
DdIu,Tx 75202 
(214) 6557175 

Bhan Koiker 
Environmeot8l Consemtioo 
Permits and Compliance 
103S.hfbSL 
Annex Building 
w8udury, VT 05671a405 
(802) 244-5674 



virginI8iuMl8 ym ya BurtalTuxiad 
WWGlllbdBard 
Permimsaxion 

1118 Watqu!Pmja! P.O. Rex 11143 
Richmond. VA 23230-1143 
ew 527.5083 

Wprhington ysr WKnuw 
DepLQf-hY 
war Qudity Divika 
P.O. Box 47600 
Olympia, WA 9tW-7600 
fp6) 438-7529 

wutvi yea Jer hi 
Dividon of w8t8r Rnama 
1201 cirealbrkr St 
ch8dsrroo, WV 25311 
cw =75 

WYOmino yes JohnWag~~~r 
Dept. of Envlnmm o-lwtr 
Henchler Building, 4th Flax 
chayenne,wY 82cm 
ool) m-7082 

US. EPA Rugion 3 
841 chatant Bbdg. 
3WMs3 
JIGlad+& PA 19107 
(215) 597-1651 

DeptofN8tatdRanlrcu 

i?YYr%zY-* 
lbi&oam 537u7 
wm 2fi7-7364 

2.7 WHEN SAMPLIN GISREQUIRED 

Industrial individual and group applicants must include sampling data from at least OM representative 

storm event. Operators of large or medium municipal separate storm sewer syskms must submit 

sampling data from dirce different representative storm events. How to determine 

“reprcsentativencss’ and other ConsideraGons for when to sample are pnsented below. 

2.7.1 STORM EVENT CRITERU 

Storm water discharge permit qplication rquir-nents ez+lblish srw;4c criteria for the type of storm 

event that must be sampled: 

l The depth of the storm must be greater than 0.1 inch accumulation 

l Where feasible, the dcptb of rain and duration of the event should not wry by more than 50 
percent from the average depth and duration. 

July l!m 



sIcu(~u34)......~kf~wood~ 
sK26(~2658nd263 .hp8rmdMhdRoductl 
SIC28(ewqLlt283~2a5) .(zhMlk&dAlliedPfOd\YII 
SIC w , . . . . . . . . . . . . . . Panhanldcalmnlmm 
SIC 311 . . . . . . . . . . . . . . LutherT~8adF~ 
SKZ32(excqt323) . . . . . . StOOO,Cl8~UUiQbPdUCU 
sIc33.. . . . . . . . . 
SICWl 

. . . ..R+ryMe8d- 
. . . . . . . . . . . ..FahncadStmctadMwJ 

SIC373 . . . . . . . . . . . . . . ship86dBatEhild&8ad~ 

Frilitiuclm&dmSIC 10&m@ 14, incl~acGvmainmtivominingopmtiowdoil 
-u-w-Q?pmbrtiqamP a-qm~,orPuvmirriooktitia~ 
diah8qe8tomw8miwnmmmd bycunmcttirh,ortbrr~~eintoammc!wiVjth,my 
owrburden, nw ommd. intmndh prcacts, flalidd prodwt& byprducta, or wme pruducta 
locatedonthesi~ofwchoper&otm 

SIC10 . . . . . . . . . . . . . . . MetalMining 
SIC11 . . . . . . . ...*...* hnthtrirhdiaing 
SIC12 . . . . . . *.* . . . . . . CadMining 
SIC13 . ...*. ..*.. . . . . ou8odc3u- 
SIC 14.. . . . . . . . . . . . . . NoanemllicMinede,exceptFuda 

Zknrdour~trurmeat.~,or~~ilit#r,~l~thaerhtMope~uodsr 
~rim~or~~tuodrrSubtitieCofthe~Con#nnti~mdRscover)rAct 
pw. 

Facilitiu involved in &e recycling of mat&al, including metal rrtpyub, battery re&&n, 
nlvage yards, and autaatobile junkyuda, including but limited to thoee clmaifial m: 

SIC5015 . . . . . . . . . . . . .MotorVehicbPum,Ueed 
SIC5093 . . . . . . . . . . . . . scr8pdw~Mum~ 

Stmm electric pcwer germrsting f8cilitius, includii cd hmdliag sitea. 

Tr8asportation fGiitiaa which have vehicle minteorpee shops, equipment cleaning operaionr, of 
rirpon de-icing operdm. Only thcx podons of the k i;ty that are d&r involved in vthick 
nminteoubca (ifd~ vehicle fdubilitation, mechrnicel rtpeim, fmintiq, fuelling, md 
lubtidon), quipmeat cleaiq operations, OT airport de-icing opcmtio~~, or which am otherwim 
listed in moth c8tegorly. M inclwld. 

SIC40 . . . . . . . . . . . . . . . RdrdTnnrpotPtiao 
SIC41. . . . . . . . . . . . . . .LcalandSubur&nTtit 
SIC 42 (except 4221-25) . . , . Motor Freight and Wuehouaing 
SIC43,. . . . . . . . . . . . . . U.S. Po#mlSemiu 
TICU.. . . . . . . . . . . . . . WuorTmqmmioa 
SK45.. . . . . . . . . . . . . .TmqmuioabyAir 
SIC 5171 . . . . . . . . . . . . . Petrobm BukStationr ad Tenaide 
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DesaiQtioo 

6) 

SIC20.. ............. FoodaadXidmdPmdua 
SIC21.. ............. TobsulPdlm8 
SXC22.. ............. TextUeMillPdnca 
SIC23 ............. ..AppUU1~Otk#TOlttk ROdlEt 
SIC2434 ............. WcmdKitcheoCabinets 
SIC25.. ............. FurnituredF~ 
SIC 265 .............. P8perboudCmtr;run8ndBoxe8 
SIC 267 .............. coOvertdP8pu8ndP8prBadProducm 

(except conminm 8nd boxer) 
SIC27.. ............ .?SntingdPubw 
SIC 2l33 .............. Dmgs 
SIC 285 .............. P8int8, Vuni8hsr, Iaqua, Ermine& 
SIC 30 ............... Rubber and h4ia. II&a Pmducta 
SIC 31 (except311) ...... bather 8od Iather Producta 
SIC323 ............ ..PmductsofPurchad~ lam 
SIC 34 (except 3441) ...... Fabricatd Metal products 
SIC 35 ............... lndurtripl Muhinety 8nd Equipment. exapt Ektricd 
SIC 36 ............... Electronic uld other Electric Equipmeat 
SIC 37 (except 3733) ...... Tmqortuion Equipment 
SIC 38 ............... Ioeuumeat88ndRel8tedProduct8 
SIC 39 ............... Miace-M8mlfutu~Induuria 
SIC 4221 ............. Farm Products Warehousing and Storage 
SIC 4222 ............. Refkiger8tcd Wuthaheing 8nd Storqe 
SIC 4225 ............ oeaerd wuehauing8nd stomge 

Souse: Federal Regkter, Vol. 55, NO. 222. p. -5, Novembar 16.1990. 
‘on June 1 I, 1992, the U.S. Court of Appeal8 br the Ninth Circuit remanded the sxempti~n for ca&ucth citsr 
,f la8 thn five wrea in cuegOry (x) 4ad br manuhetuhg hcilitia in category (xii which & a0t hve mat8rU 
r activities exposed to storm water to the EPA for fader rulemakiog. (Nor. -70671 dr 91.702oo). 
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Coikction of sampies during a storm eveat meeting these a-itch ensures that the wulting data will 

aaxmcly pomay the most camon cariiti~ for each rite. Howeves, the pcrmhhg authority is 

authorized to approve modifications of this definition (eqwially for applicants in arid areas where 

there are few representatjve events). Section 5.1 of Chapter 5 disames genetal pfotowl for 

requesting modifications to application nquiremerrtr, incfudiag the definition of ‘represcntati~e 

storm.’ 

2.73 OBTAINING RAINFALL DATA 

Several sources provide accume local weather information for both: (1) demminiq what a 

representative storm event is for a partiarlar area; and (2) assessing expected storm events to 

determine whether a predicted rainfall will be ‘representative,’ and thus, meet the requirements for 

storm water sampling. l’he National Oceanic and Atmospheric Administration (NOM) National 

Climatic Data Center’s (NCDC’s) Climate Services Branch is responsible for collecting precipitation 

data. Data on hourly, daiiy , and monthly precipitation for each measuring station (with latitude and 

longitude) are available to the public on computer diskette, microfiche, or hard copy. Orders can 

be phced by calling (704) 259482, by fax at (704) 2594876, or by writing to NCDC, Climate 

Services Branch, l&e Federal Building, Asheville, North Camina 28071.2733. 

The National Weather Service (NWS) of NOM can also provide informafion on historic, asrrenk 

and future weather conditions. Local NWS telephone numbers can be obtained from the NWS Public 

Affairs Office at (301) 7134622. T&phone numbers are also usually in local phom direcrory 

listings under ‘National Weather Service’ or ‘Weather.’ In addition, NOM runs the NOAA NWS 
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W&m Radio, which provides amtinu~~~ broadcasts of the most current weather information. This 
broadcaJtcanbeacctssedwitharadio~fiasa~erbandfeatun. Appminwly9Opercent 

of tit United States population is within htming range of the 380 NWS stations. TechnicpI 

appendix B prcscnzs additional infkmation on NOM Wearher Radio, including radio fquenciu 

for specific locations and a Ming of weather band radio manufhtturm. Telephone recordings of 

tier conditions are also provided by most NWS ~ffkes. 

Cable ‘fv weather stations and local airports can also provide wathcr information. Weather 

information provided by the local newspaper or TV stations should be used only if more accwatc 

data (as described above) are Unavaihbk, Since weather forecasts can change drastically witfiin 

several hours. 

SOIIEOIE should be designated at the facility to follow current weather amditions by lhtenhg to 

NOM Weather Radio, calling the local NWS offices, and watch@ cable TV weather IICWS. 

Exhibit 2-7 presents a storm wakr sampling decision chart for mobilizing f=ld personnel for a 

probable storm event. 

Annual rainfall statistics can ah be used to evaluate represcntativeness of storm events. For 

example, Exhibit 2-8 presents fifteen rain zones in the United States and related storm event 

statistics. (These rain zmes are not those shown in 40 CFR Part 122 Appendix E.) To determine 

typical values of annual storm events for a parthhr facility, identify the zone in which the facility 

is located. The tabulated information lists the annual average number of storms and precipitation 

as well as the average duration, intensity, and depth of independent storm events for each zone. 

Care must be taken, however, in using annual rainfall statistics for determining represcntativeness 

of storm events, since the annual rainfaIl statistic may not be rcprcsentativc of seasonal rainfaIl 

events. If rainfall data is availabk at or CICX m . mrtia~lar kility, it is preferable to use this data 

for demmining average storm event statistics. 

Rainfall data tabulated from NOAA precipitation data indicate for Alaska (not shown in Exhibit 2-8) 

that average storm events last from 14 to 24 hours in duration and arc 0.6 to I.05 inches in depth. 

Avenge storm event data for Hawaii are 9 to 11 hours in duration and from 0.6 to 1.6 inches in 

depth. 
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Av# cov 
m 

11.2 0.81 

lulNmNE A3 cov A- cov 
cm) 

NORTHEAST 70 0.13 34.6 0.18 

NORTH Jwrr- 
CornAL 63 0.12 41.4 051 

MlDA7-uNl7c 62 0.13 395 0.18 

68 0.14 41.9 0.19 

NoRTHcliNTRAL 55 0.16 29.8 022 

65 0.u 49.0 0-m 

l%AsTw 68 0.17 J3.7 0.23 

USTTEXA 41 0s 311 0.29 

WESTTEXAS 30 027 173 033 

20 030 7.4 037 

wE!nlNuND 14 038 4.9 0.43 

?AaFK soum 19 036 10.2 0.42 

NoRmwmTMAND 31 023 113 0.29 

PAcmc cl%lRAL 32 0.25 18.4 033 

PACPIC 
71 0.15 3s.7 0.19 

cov - cad6ciartoft~ - --a0 
DELTA - lntcnd - storm MidpoiHa 
0-:GNgC- 

11.7 0.77 

10.1 0.84 

9.2 0.85 

v* 0.83 

8.7 0.92 

6.4 1.0s 

8.0 0.97 

7.4 0.98 

7.8 0.88 

9.4 0.75 

11.6 0.78 

10.4 0.82 

13.7 0.80 

15.9 0.80 

Am cov 
i*1 
0.067 133 

0.071 1.M 

0.092 la 

o.w7 I.09 

o.a7 120 

0.122 1.09 

0.178 1.03 

0.137 1.m 

0.121 1.13 

O.ozP 1.16 

0.055 1.06 

0.054 0.76 

0.07 1.20 

0.048 0.85 

0.035 0.73 

V-’ 

Aa COV 

Cm) 

030 0.95 

0.66 l.u3 

0.64 1.01 

0.62 1.00 

0.55 1.01 

0.75 1.10 

0.80 1.19 

0.76 1.18 

OS7 1.07 

0.37 0.88 

036 0.87 

OS4 0.98 

037 0.93 

OS8 I.05 

DELTA 

Aq CO! 

0 
126 0.94 

140 0.87 

143 0.97 

133 0.99 
I67 1.17 

I36 1.03 

130 I.25 

213 1.28 

302 1.53 

473 1.46 

786 154 

476 2.09 

304 1.43 

265 2.00 

Souioc: Urbm Tug&g and BMP Sckuiua, US. EPA Rcgioa S, Nova&or 1990. 

21 July 1992 



a wve) is shown in Exhibit 2-9. 

Event Type Dprrrfiocr b.) *pa k.) 

Average event 5.2 0.43 

50 percent average event I 2.6 a22 

150 percent average event 7,s 0.65 

Once he information on an average duration and depth storm event is obtained for a specific 
location, multiply these numbers by 0.5 to get the 50 percent average event numbers and 
multiply by 1.5 to get the 150 percent average cvw~! numbas. 

ArqmsaMhstmnbM-urddcpthfwo 
slldicareRrrriD~~-thtBhadedDUulhallove 
(ii, between 2.6 mi 7.8 hours in dam6011 and 0.22 
sad 0.63 in&s in deothl. 

Snowmelt creates runoff which may result in point source discharges very similar to that from other 

storm event.5. Pollutants accumulate in snow, and when a thaw occurs, the pollutants will be 

discharged to receiving waters much like during a rain storm event. Snowmelt may be sampled as 

long as the applicant works closely with the permitting authority to determine the proper sampling 

strategy, i.e., sampling procedures, tecMques, and pollutant analyses. 

For ~.IKWIW~~, the sampling strategy should be developed depending on the drainage are++ oeing 

monitored for storm flow. The strategy should consider (1) snow removal or clearing practices, 

e.g., direct dumping into water bodies, plowing, and the creation of snow mounds (whether in a line 

along a roadway or in piles on parking lots, etc.), and (2) the melting process. 

It is ah0 important to consider wftaf happens to snowmounds as they melt and evaporate, which can 

alter the pollutant concentration in the resulting runoff. In addition, pollutants from the su.nWMlino 
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air and pavement can build up on mow mound surfaces in a crust or cake-like manrm eventually 
leaving a residue (inchding previously dissolved solids that become a remahhg solids residue) 
which is later lefi to be washed off by rainfall, manual flushing or other mechanisms. 

The 5arnpling of snow mounds, UndkWbed snow itself, and hard pack require3 a carefully thought 

out strategy. Given the complexities associated with snowmelt sampling, applicants should have 

proposed sampling strategies reviewed by the permithng authority before attempting to wnduu 

sampling. 

2.7.4 IDGlSTlCAL PROBLEMS WlTH WHEN To SAMPLE 

Applicants may encounter wleatfier WnditiOnS that HUy not meet minimum ‘reprucntative’ storm 

criteria; these conditions may prevent adequate wlleaion of storm water samples prior tu application 

submission deadlines. For instance, sampling may be problematic in parts of the wunuy that 

experience drought or neardrought ~nditions or areas &at are under adverse weather conditions 

such as freezing and flooding. Events with false starts and events with stop/start rains GUI ah cause 

problems. Solutions for sampling under these circumstan cu are discussed below. 

Where the timing of storm event sampling poses a problem, it may be appropriate for the applicant 

to petition the permitting authority for a sampling protocol/procedure modification either prior to 

sampling or after sampling is conducted (if the storm event is not acceptable). When the applicant 

requests a sampling protocol/procedure modification, a narrative justification should be attached. 

This justification should be certified by a corporate official (for industrial facilities) or the principle 

executive officer or ranking official (for municipalities), as per 40 CFR 122.22. Section 5.1 of 

Chapter 5 discusses protowl/procedure modifications. 

For arid or drought-stricken areas where a storm event does not occur prior to the time the applicant 

must sample and submit data with the appiiwion form, the applicant should submit the application, 

complete to the extent possible, with a detailed explanation of why sampling data PY. not provided 

and an appraisal of when sampling will be wnducted. This explanation must be certified by the 

appropriate party (as described above). The applicant should also cornact the permitting authority 
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for further direction. Where the applicant can anticipate such pmbie~~, approval for an emnrion 

to submit sampling data should be acquired prior to the deadline. 

. . 
wratfiercm 

The applicant should never wnduc! storm water sampling during unsafe conditions. It is likely that, 

in areas that experience flooding, lightening storms, high winds, etc., another repterematve ftorm 

event will occur for which sampling Wnditiorls will be much s&r. (For further inform&ion on 

safety issues, see Chapter 6.) If no other storm event occurs, the applicant should submit a 

justification as to why the event was not sampled. This information should be catified by the 

appropriate official. 

False start and stop/start rains can also cause problems. FalsestlatslWyCKClXwhenwleathff 

wnditions are unpredictable and it appear that a storm event may be repmentative, collection 

begins, and then the rain stops before an adequate sample volume is obtained. (Necesmy sample 

volumes are discussed in Section 3.6.) Some latitude may be given for the 0.1~inch rainfall 

requirement as long as the sample volume is 2&quate; the permitting authority may acuqt the results 

with applicant justification and certification. Again, see Chapter 5 for inform&on on questiq 

protocol/proc4un mcxiificatiow to storm water sampling requirements. 

During stopkzrt rains (those in which rainfall is intetittent), samples should be taken untiI an 

adequate sample volume is obtained. Exhibit 2-10 summarks logistical problems of storm wa&r 

sampling and presents solutions to tie problems identified. 

2.7.5 WHEN INDUSTRIAL FACILITES MUST SAMPLE 

Industrial applicants must generally wllect two types of storm water samples: (1) grab samples 

~llected during the fint 30 minutes of discharge; and (2) flow-weighted wmposite sampks ~liectcd 

during the fint 3 hours of discharge (or the entire discharge, if it is less than 3 hours). Information 

from kth types of samples is critical to fully evaluate the types and concentrations of pollutants 

present in the storm water discharge. 
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Aridfdmu@t areas 

Submitapetition~amodificotiontotheprotocoiifproblemsue 
anticipated and, if it is approved, submit the application without sampling 
dam by the application due date with a certified explanation. Provide 
sampling data to the autholity as soon as possibb. 

Sample another, less hazardous event or submit 8 dfied justification of 
why the event was not sampled. Rovide sampiing data to the permihg 
auttrority as soon as possibk. 

FdSCBtZtS 

Discard the sample if the volume is inadequate. If the volume is &qua&, 
submit the sampling data with 8 certified expkn8tion thaf the sample is from 
8 nOn-rcpreSentariVC event. continue t0 monitor Weather COndihOfU 8d 
attempt to resample as soon as possibh. 

Continue to sample in case the storm event turns out to be representative and 
adequate sample volumes are obtained. If sample volumes are inadequate, 
continue to monitor weather conditions and attempt to resample as soon as 
possible. 

The grab samples taken during the first 30 minutes of a storm event will generally contain higher 

concentrations of poIlutants, since they pick up pollutants that have accumulated on drainage surfaces 

since the last storm event. 

Composite samples characterize the average qua@ of the @rc stmm water discharge. Flow- 

weighted composite samples provide for the most accurate determination of mass load. The flow- 

weighted composite sample must be taken for either the first 3 hours or for the entire discharge (if 

the event is less than 3 hours long). Additional information on & TV collect grab and composite 

samples is presented in Sections 3.3 and 3.4, respectively. 

Industrial applicants are required at a minimum TV sample only one storm event. Howcva, if 

samples from more than one storm arc analyzed and the results an rcprtsentativc of the discharge, 

the data representing each event must be reported. The facility must provide a description of each 

storm event tested. The average of ail values within the last year must be determined and the 
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A dry wcxther visual inspechn is the simpkst way to sawn for ikit disduuges. If om or more 

oftheitcmsonthecheckliftin~~it2-llananswered 8iKm8fivc~,ofiftfren8feothernasona 

to believe that illicit connections exist, more detailed investigaions (such an dye tests, smoke tests, 

evaha!ion of piping designs, 8nd TV lii monitoring) may be ncccsay. Dye testing involves 

rckasing fluorescent, nontoxic dye into the suspected source of mmstorm watm, (e.g., a drain, sink, 

toilet, or pipe) and checking to see whether the dye shows up in the storm water outfall. Smoke 

b%hg illV0iVC-S Pumps Smoke blt0 8 StOm sewer 8IKi Viewing the facility tD See if SmOkC eSCapes 

through unbwwn openings or storm sewer inlets. The prcsenct of smoke indicates that storm wattf 

xnq enter the sewer through these openings or iniea. However, smoke testing may prove ineffective 

at finding non-storm water discharges to separate storm sewers. Smoke passage may be blocked due 

to line traps that are intended to b!ock sewer gas. 

TVlincmonitoringisa~qutwfimbyasmallvidwcameraisplacedintf#storm~ud 

a video image of the sewer is viewed on 8 monitor at the surf8cc to identify iliicit coNltctions. The 

camera can be moved through the sewx by remote control. For rnor4nformation on smoke and 
. 

dye testing and TV line monitatinp, amuh EPA’s Guidan# 
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X7.6 WHEN MUNICIPAL FKIUTIES MUSTS- 

Municipal applicants are required to conduct sampling for both parts 1 and 2 of their applications. 

In Part 1, municipalities must conduct a field screening analysis to detect illicit conwxtions and 

illegal dumping into their storm setter system. Where flow is observed during dry weather, wo 

~samplesmustbecollectedd~a2Ahoutperiodwitfiaminimurnof4hounbaween 

samples. ‘These samples must be analyzed for pH, total chlorine, total copper, total phenol, and 

dctcrgertu (sti-). Note that these are dq waiter sampks, rather than storm waD# sampks. 
. . . . EPA’s m for the N of Part 1 of ] 

. . . 
1 prcscnts a description of conducting field 

screening sampling and provides a data sheet. 

For Part 2 of the application, municipalities must submit grab (for ertain pollutants) and f’kn+ 

weighted sampl’hg data from s&ctcd sites (5 KI 10 outfalls) for 3 representative storm events at hrt 

1 month apart. The flow-weighted aunposite sampk must be t&zn tir either the entire discfiarOe 

orthefirst3hours(iftheevtntlastslongerthan3hours). Municipalfxilitiuarenotrequiredto 

collea~svnpltswithin~~U)minutesoforeonnev#rt. 
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Ia addition to submitting Quantitative data for the application, tnunidpali&s must also develop 

programs for fuIurc sampling aaivities that specify sampling locations, frequtncy, pollutants to be 

analyzed, and sampling egUiP=nt. when ncceSSary @ determined by the municipality or if 

rquirai by the permitting authority), responsibilities may also inch& monitoring irxjusn+ 

cod to the municipality’s storm sewers for compliance with their facility-specific NpDm 

pennits. . Refer to EPA’s Guidance the a of I&t 1 of the NPD- 

svstcms for information on how 

to develop munkipal sampiiq programs. 

2.7.7 USE OF HISTORICAL DATA 

Data from storm water samples analyzed in the past can be submitted with applications in lieu of new 

sampling data if: 

. AlldatarquircmentsinForm2Faremet 

l Sampling was performed no longer than 3 years prior to submission of the permit application 

l All water quality data are representative of the present discharge. 

The historical data may be unacceptable if there have been significant changes since the time of that 

storm event in production level, raw materials, processes, or fd products. Signifknt changes 

which may also impact storm water runoff include construction or installation of treatment or 

sedimentation/erosion control devices, buildings, roadways, or parking lots. Applicants should assess 

any such changes to determine whether they altered storm water runoff sirm the time of the storm 

event chosen for use in the permit appiication. Historical data can be used & in applications. 

Historical data cannot be used for fulfilling permit requirements. 

2.8 WHERE TO SAMPLE STORM WATER DISCHARGES 

Storm water samples should be taken at a storm water point source. A ‘point source’ is defined as 

any discernible, confined, and discrete conveyance, including (but not limited to) any pipe, ditch, 

channel, tunnel, conduit, well, discrete fissure, container, rolling stock, amccntratal animal feeding 

operation, landfill leachate collection system, vessel, or other floating craft from .;&id! pollutants 

are or may be discharged (as per 40 CFR 122.2). Included in the deftion of storm water ‘point 



2.8.1 INDUSTRIAL FACIIJTES 

Id&al applicants submitting individual applications must colkct and analyze a grab sample taken 

within the first 30 minutu of the storm event and flow-weighted camporite sUnpIes from cacb of 

be i&,miai storm warn ‘pint source’ out&Us identified on the site drainage map submitted for 

Section III of Form 2F. Applicants submitting mve data for Part 2 of the group application 

must also collect samples for each outfall discharging storm watw associated with industrial activity. 

All outfalls should be sampled during the same rq~resen@ve storm event if possible. If this is not 

feasible, outfalls may be sampled during different q&ve storm events upon approval by the 

pamitt& authority. Descriptions of earh storm event and which outfails were sampkd during &I 

event must be included in the application. Storm water runoff from employee parking h, 

administration buildings, and landscaped areas th% is not mixed with storm water associated with 

industrial activity, or storm water discharges to municipal sanitwy sewers, do not need to be 

sampled. 

, * . . outfalls With SubG 

If an applicant has two or more outfalls with ‘substa&lly identical effluents,’ the facility may 

petition the permitting authority to sample and analyze only one of the identical outfalls and submit 

the results as representative of the other. ‘Substantially identical effluents’ an defined as discharges 

from drainage areas undergoing similar activities when the discharges are expect& to be of similar 

quantity and quality, and indistinguishable in expected composition. Chapter 5 presents an exampk 

of a petition for substawially identical effluents an discusses this process in more detail. 

2.83 MUNICIPiUlTIES 

Large and medium municipalities are required to sample storm water discharges from 5 to IO outfalb 

or field screenin g points that were proposal in Put 1 of the application. ‘he fural decision on the 

number and location of sampling points will be detenniwd by the pum&ing authority and will 
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&pad on site-specific conditions such as land use or draimge area and results of daa col- 

during the field screening analysis process for Part 1 of the application. 

2.8.3 IBGTSTXS OF WHEFtE TO SAMPLE 

The ideal sampling location would be the lowest point in the drainage area where a conveyance 

discharges storm water to watm of the U.S. or to a municipal qarste storm sewor system. A 

sample point also should be easily accessible on foot in a location that will not cause hazardous 

sampling conditions. Ideally, the sampling site should be on the applicant’s property or within the 

municipality’s easmmt; if not, the field personnel should obtain permission from the owner of the 

property where the discharge outfall is located. ‘T)pical sampling locations may include the 

discharge at the end of a pipe, a ditch, or a channel. 

However, logistical problems with sample locations may arise (e.g., nonpoint discharges, 

inaccessibility of discharge point, etc.). Logistical problems with sample locations and suggested 

solutions are described in Exhibit 2-12. ln many cases, it may be neccssqtolocateasampling 

p&t further upstrtam of the discharge point (e.g., in a manhole or inlet). If the storm water at a 

select4 location is not representative of a facihty’s total runoff, the facility may have to sample at 

several ioc;rtions to best &aracterix the total runoff from the site. In situations where discharge 

points are difficult to sample for various reasons, the applicant should take the best sample possibk 

and explain the conditions in the application. A discussion on sampling at retention ponds appears 

in Section 3. I .2. 

2.9 STAFFING CONSIDERATIONS 

Staffing needs for sampling must be determined by the applicant. Factors in making the 

determination include the number of sample locations, the size of the area to be sampled, how far 

apart the locations are, the type of sampling required, the technique to be used, the number of 

samples to be taken (depending on how many p aramcten must be analyzed), and safety 

considerations. 

Training sampling personnel is important to the success of storm water discharge charaaefizpion. 

Training can be done using this manual. Sampling wnducted by untrai& personnel may result in 
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“.. ,... 
.Sampr/whaestorm‘~...-~~proccua&apm‘;atr;mx 

.,., \ ..&A.. %. >. .>._X_. \. %.. . . . . \\ . ,~. ._ ..\ .,\.. _. .~~ . . .._\ 

SOlUtiUl: Attempttosampkthestormwaterdischqebefonitmixeswitbtbenon-storm 
waterdischarge. Ifthisisimpossibk,sampktfie~bothduringdry 
andwetweatherandprrsuttbothsctaofdatatothepermittingauthority. This 
will provide an indication of the contrib&on of palm from each source. 
Nmw dI p.mt dm .‘, .1 I;;<:..\* .i .j \)’ . . . .c ;” j<.. .~;~::‘~:~::;. .,.;<..;‘:::.;.‘~ ” .” j .i ‘. 

,,.. \ ‘, . . . : ; ;y,:x,‘;v. : . . \ *~.~~;;*,<~,w~~~:. * : ,.....\<‘irk. :. .\\,\ ..; A%\. , \i . .: 
!3OllltiOC kpo&l”chanrei or join together flow by build& a weir or digging a ditch to 

collect discharge at a low point for sampling purpose. This artificial colkction 
point should be lined with plastic to prevent infiltration and/or high levels of 
sedimerrt. or, sample at several locations to rep- total site runoff. 

sdutiou: Go up the pipe to sample 0.e.. to the m manhole or inqection point). If 
~esearenotavailabk,gpintothepipeor~k~rev#olloatiolutobest 
represent total site rumff. 

MW muitiple SuuplM sires m’colIect. pitq+qtid*:* @-St 30 ti*m cradustti. fadm only) .’ :.::.:.. .;.y... . . .:. ‘. 
A... . ..A....-:“. .:, _..,... A ..,-.\.,.. >.. . ..,l... . . 

Have a sampling crew ready for mobilization when forecasts indicate that a 
representative storm will occur or sampk several different representative 
events. Also, for most parameters, automatic samplen may be used to wlkct 
samples within the fvst 30 minutes triggered by the amount of rainfall, the 
depth of flow, flow volume or time. 

sdutiou: ?he combined runoff must be sampkd at the discharge point as near as possible 
to the receiving water or the parking lot drain inlet if them is one. 

sampling in manholea .\. . : ,.. ,.. “. 
soIutiou: Sample in manholes only when necessary. See Chapter 6 for safety 

information Sampling in manholes requires training on confined space entry. 

probkm: Runoa from other propeq 
*I 

solutioa: If possible, estimate the volume of offsite runon contributions and offsite nmon 
sources of pollutants to perform a mass balance calculation. Indude this 
information in the permit application. If this estimation is not possible, provide 
a narrative discussion of the upstream site (e.g., is it developed, if so the type 
of facility, the types of pollut&s that may be-present on the site, etc.). - - 
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&a tfiat is unrepresentative of the f&Sty’s storm water dishrgc. This data might be Ejected by 

the permithng authority, who would then require another sampling effort. 
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CHAPTER 3- FUNDAMENTALS OF SAMPLING 

3. FUNDAMENTALS OF SAMPLING 

Because of the variable nature of storm water flows during a rainfall event and different analytical 

considerations for certain pollutants, the storm water regulations establish specific requirements for 

sample collection techniques. The quality of storm water discharges and logistical needs for 

sampling will be different for industrial applicants and municipal applicants. Therefore, specific 

sampling requirements vary. After a brief review of sampling fundamentals and special sampling 

requirements for storm water permit applications, the following sections are intended to teach 

applicants how to sampling to meet these requirements. 

The applicant should carefully plan his/her sampling strategy prior to the actual sampling event, e.g., 

walk the site to determine appropriate sampling locations, become familiarized with local rainfall 

patterns, train Sampling staff in procedures and safety, consult with laboratory, and collect supplies. 

3.1 TYPES AND TECHNIQUES OF SAMPLING 

There are three basic aspects of sampling: 

• Sample type (i.e., grab versus composite) 

• Sample technique (i.e., manual versus automatic) 

• Row measurement methods. 

These topics will be discussed in relation to requirements of an NPDES storm water discharge permit 

application. Once these aspects are addressed, step-by-step instructions on sampling procedures arc 

presented. The sections below define and describe the types of storm water samples that must be 

collected and methods or techniques for collecting them. In addition, special sampling requirements 

for certain pollutants are discussed. 
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3.1.1 SAMPLE TYPE VERSUS SAMPLE TECHNIQUE 

It is important to understand the difference between sample type and technique. "Sample type" refers 

to the kind of sample that must be collected - either a grab or a composite. "Sample technique" 

refers to the method by which a grab or composite sample is actually collected - either manually or 

by automatic sampler. A generalized relationship between sample type and sample technique is 

presented in Exhibit 3-1. Sections 3.1.2 and 3.1.3 further explain the significance of these terms 

as they relate to storm water sampling requirements. 

Grab 

Sample Type Sample Technique 

Manual 

Automatic sampling system 

Composite Manual with manual compositing 

Automatic system or automatic sampling with 
manual compositing 

3.1.2 SAMPLE TYPE: GRAB AND COMPOSITE SAMPLES 

To comply with storm water application requirements, the sample type (grab or composite) must be 

collected in accordance with 40 CFR 122.21(g)(7) and 40 CFR Part 136. The storm water 

application requirements clearly specify which pollutants must be analyzed by grab sample, and 

which by composite sample. Although the requirements in 40 CFR 122.21(g)(7) do not explicitly 

specify either manual or automatic sampling techniques, the approved analytical methods contained 

in 40 CFR Part 136 direct that grab samples must be collected manually for certain pollutants. 

Sections 3.3 and 3.4 clarify which pollutants must be grabbed, which ones must be grabbed 

manually, and which ones must be flow-weighted composites. 

The two types of storm water samples required by the regulations, grab and composite samples, are 

described below. 
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A g&j sampie is a discrete, individual sampie taken Within a Short pCkKt Of time (tily kss than 

15 d). ,gndysis of grab samples character& the quality of a storm water di&arge at a given 

th of the discharge. 

~~mposittsampleisamixedorwmbinedsamplethatisformedbywmb~a~of 

individual and discrete %u~@es of specific volumes at specified M. Although these intetvais 

a h r.jmc-weight4 or flow-weighted, the storm water regutations require the wllection of flow- 

weighted composite Sampk ?his means that discrete aliquou, or samples, are wllected and 

ambind in proportion to flow rather than tint. composite samples characteti the quality of a 

storm water discharge over a longer period of time, such as the duration of a storm event. 

Both types of samples must & wkcted and analyzed for storm water discharge permit applications. 

G&I samples must be wllected for the following conditions: 

l For storm water discharges associated with industrial activity, a grab sample must be obtained 
during the fust 30 minutes of a discharge. This requirement is in addition to the composite 
sampling rquirements. These samples are intended to cllaraarize the maximum 
concentration of a pollutant tbt may occur in the discharge and/or may indicate intermingbng 
of non-storm water discharges. 

l For storm water discharges from large and medium municipal separate storm sewers, grab 
samples are required for Part 1 of the application if a discharge is noted during dry weather 
field screening. Two grab samples must be wllected during a 24hour period with a 
minimum of 4 hours between samples. These saupies are intended to assist in the 
idcntificatior of illicit connections or illegal dumping. In Fart 2, grab samples may be 
required fol the analysis of certain +,,~tants for whi& municipalities are reqti~~ed to Junple. 

Flow-weighted composite samples must be collected during the ftrst 3 hours of disdxuge or the 

entire discharge (if it is less than 3 hours) for both industrial and municipal applicants. 
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The ngulations at 40 CFR 122.21(g)(7) identify cxrtain pollutanfs for which grab sampling ir 

requited: 

l Monitoring by grab sample must )c conducted for pH, tempernarrt, cyani& total phenols, 
residual chloriq oil and grease (O&G), fecal wlifbrm, pnd fd saepb~cocau. Composite 
SamplesanrotapproptirroefortheseparrunaurduetotheirtendarybotrPuformoo 
different substance8 or change in wnccntrbon &tcr a short pcrbd of time. such 
transform8tions may be particularly likely in the pr#ulce of ot& rc&ve pouutaas. 

, 
At w 

Retention ponds with oreater than a 24-hour holding time for I reptesentPtve storm event may be 

sampled by grab sampit. Ccqdt~ Sampiing is nat rkcaafy. ‘he rptioti for this is rhrt, 

because the water is held for at least 24 hours, a Wrough mixing occurs within the poad. 

?hc.rcfon, a single grab sample of the effluent from the die poins of the pond aaxatety 

rcprescnu a wmposite of tie storm water contained in the pond. If the pond does IXX thoroughty 

mix the discharge, thereby wmpositing the sample, then a regular g& pnd wmptdtc sampk should 

be taken at the inflow to the pond. Since each pond may vary in its capability to l wmpositc’ I 

sample, applicants must carefully evaluate whether the pond is thoroughly mixing the dis&arge. 

Such fauon as pond design and maintenance arc important in making thii evaluation. Poor pond 

design, for example, where the outfill and inflow points an too closeiy s&t&d, may cause short- 

circuiting and inadequate mixing. In addition, poor maintenance may lead to excessive re-suspension 

of any deposited silt and sediment during heavy inflows. Because of factors such as these, the 

applicant should determine the best location to sample the pond (e.g., at the outfall, at the otil 

structure, in the pond) to ensure that a representative wmpo~itc sampk is taken. If adequate 

wmpositing is not occurring within the pond, ihe applicant should wnduct routine grab and flow- 

weighted composite sampling. 

A grab sample a a flow-Mghted sample must be taken for storm water discharges wllcctcd in 

holding ponds with less than a 24-hour retention period. The applicant must sample the discMge 

in the same manm-r as for any storm water discharge (as desuibai in 40 CFR 122.21(g)(7)]. In 

38 



CHAlTEX3-FUNDAMEKTAUOFSAhfPUNG 

cffea,tfieapplicantmusttaLtone~samplc~intfitfint30mimrrcsof~,orarsoon 

as possible. Ihe appiicmt miwt also colk! a flow-weighted wmposite sample for at lust the fint 

3 hours of the discharge, or for the event’s entire duration (if it ir less than 3 hours). 7% fl~~- 

weighted wmposite sample may be taken using a wntinuous sampier or as a ambination of at lurt 

three sample aliquots taken during each hour of the discharge, with a minimum of 1s minuW 

bcnvcen each aliquot. If the applicant does not know what retention period the pond b designed for, 

the design engineer of the pond should be wnsultcd. 

3.1.3 SAMPLE TECHNIQUEis MANUAL VERSUS AUTOMATIC SAMPLTNG 

As previously discussed, manual and automatic sampling techniques are methods by which both grab 

and composite samples can be wlkctcd. Manual sampks arc simply samples coilec&d by hand. 

automatic samplers arc powered devices that collect samples according to prep-o- &cria. 

A typical auto&c sampler configuration is shown in Exhibit 3-2. 

For most pollutants, either manual Or 8utmmtic sample wllcaion will conform with 40 CFR paic 

136. However, one case in which automatic samplers cannot be used is for the colkction of volatik 

organic compound (WC) samples because VOCs will likely volatilize as a rwult of agitation during 

aumnatic sampler wllcction. Samples wllcc!cd for VOC analysis should be filled until a revcrx 

meniscus is found over the top of the colledion bottle and capped immaliiaely to leave fm air space. 

Automatic samplers do not perform this function. special rtguiremcnh for voc sampling Bfe 

discussed in Section 3.5.2. 

Although both collection techniques arc available, several other pollutants may not be amenable to 

collection by an automatic sampler, for example fecal stnptococcus, fecal wliform and chlorine have 

very short holding times (i.e., 6 hours), pH and temperahue need to be analyzed immediately and 

.:’ ad grease requires teflon coated equipment to prevent Aherence to the sampling equipment. Y.4 

Other restrictions on sample wlkctlon techniques (such as container type and preservation) should 

be determined by consulting the approved analytical methods listed in 40 CFR Part 136. Section 3.5 

and Technical Appendix C provl~c additional intormation on sample handling, holding times, and 

preservation methods. 

39 July 1992 



Rain Gauge 

&Wl@S Allquot 
contal~f8 



~anuai and automatic twhniquc~ have drantag~ and dhadvantagu that the appiicant should 

consider in relation to the sampihg program. ‘Ihe main rdvvltage of manual sampling is &at it can 
be IUS costly than y-mhasing or renting automatic sampim. Automatic samplm, however, can be 

often more convenient. Exhibit 3-3 presents a matrix of advantages and disadvantages asso&cd 

with each technique. Uhimately, the best technique to USC will dqxnd on each applicant’s situation. 

3.2 OBTAINING FIOW DATA 

In addition to wlkcting samples of storm water discharges, applicants must colkct data 

chanctrrizing the flow rate and fIOW VOiumC for eadr Seorm Water discharge sampled. Flow rate 

istfiequantityofstormwaterdischatgedfromanoudallperunitoftime. Totalflowisamcanve 

of the total volume of storm water runoff discharged during a rain event Flow ran and ~olumcs 

can either be measured specifically or can be &mated (based on rainfall measurements, velocities, 

and depth of flows). To wlkct flow-ullcighted wmposite sampks, flow rate data is necessary to 

combine proportional vokmes of individually wlltaed aliquots. Applicants must also report the 

mass of pollutants contained in storm water discharges (see Section 3.25). To determine mass 

loadings of pollutants, applicants must measure both discharge flow rate and pollutant concentration. 

This section presents methods for obtaining flow data. 

3.2.1 MEASURING FLOW RATES 

Flow rates for storm warer discharges are most accuramiy measured using either primary of 

secondary flow measurement devices. Facilities should use these devices to chatacttrize their 

discharge as precisely as possibk. Where flow measurement devices are not already installed, 

portable devices should be considered. There are many permanent and portable types of flow 

measurement devices available. This discussion is limited to the most wmmon flow measurement 

devices. To purchase flow measurement devices and ram gauges, pertinent engineering journals can 

be wnsulted for equipment vendor listings. Proper analysis of site discharge conditions must be 

conducted prior to purchase and installment of flow measurement devices. 

A primary flow measurement device is a manmade flow control structure which, when inserted into 

an open channe1, creates a geometric relationship between the depth of the flow and fhe rate of drc 
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-wk Method 

Flow- 
Weigh&d 
compositu 
(multiple 
grabs) 

Automatic 

l A fopriatefor8llpollualts 
l P lnimum cquipmeut required 

l MiilaborrequinmeaO 
l X.owri&ofhumancxror 
. ~w~tig-Po-~ 
l Sampling may be biggered 

remotdy or initiated according 

to prc!sult conditions 

l MW labor quircmatts 
l Lowriskofhumanaror 
. Reduced personnel exposure to 

unsafe cmditiolls 
l MaydiLtGnaettleneedfor 
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l Sampling may be trigger $I 

remotdy or initiated acwrdirig 
to on-site conditions 
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flow. The depth of the flow, referred to as the head (H), can then be mwsured at the rcspcctive 

reference point/an9 with a ntier or other staff gauge. When sub- into a formula, which 

mathematically describes the relationship bctwttn depth and discharge for the primary devices, the 

hcadmcasurcmentcanbeusedtocaicula!eaflowratc(Q). Themostwmmonprimaryflow 

measurcmnt devices are weirs and muneS. W&S and fluma arc flow structures designed to 

provide a known, repeatable relationship between flow and depth. 

Weirs consist of a crest located ~QOSS the width of an open channel (at a right angk to the direction 

of the flow). l’he flow of wabzr is impeded, causing water to overflow the crest. Diagrams and 

formulas of some typically found weirs arc provided in Exhibit 34. Weirs arc inexpensive and 

particularly valuable in rncawing flow in natural or manmade Swales because they are easily 

installed in keguiarly shaped chfianneis. 

Weirs can only provide awurate flow measurements when head mcasurcrnents are appropriately 

taken. When flow cxweds the capacity of the weir and water overtops the weir crest, flow depth 

actually diminishes as the water approaches the weir, as shown in Exhibit 3-5. Therefore, measuring 

the depth at the weir crest wili result in an inaccurate measurement of the actual head. Under these 

circumstances, the head should be measured upstream, at a point determined by the type of weir and 

the estimated amount of flow. A staff gauge can be installed at a nonturbulent point upstream of the 

weir crest to provide accurate and convenient measu:zmcnu. 

Flumes arc stmctures which force water through a narrow channel. They consist of a converging 

section, a throat, and a diverging section. Exhibit 3-6 portrays the most common type of flume, the 

Parshall flume, and also provides formulas for calculating appropriate flow rates. 

Parshall flumes have fixed specifications relating to geometric shape. ‘They vary only in throat 

width. Due to these geometric wnstraints, Parshall flumes may be expensive to install. They arc 

typically used in permanent flow measurement points and arc most commonly placed in concrete- 

lined channda. Homtvcr, Parshall flumes can also be used in temporary points. Parshall flumes 

provide accurate measurements for a relatively wide range of flow rates. The flow rate through the 

Parshall flume (see Exhibit 3-6) is calculated from the depth (HJ of flow measured in the converging 
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Rcctangular(tith wnuactions) 

Q - 2.5 H = (‘90’) 
Q - 1.443 H = (60’) 
Q - 1.035 H = (45’) 
Q - 0.676 H zs (‘30’) 

Q - 0.497 H a (22W) 

Q-FlWRooe 

H-Dqthoffbw(Hd) 

Q - 3.33 L H Is 

Q - 3.33 (L - 0.2 H)lJ 

Q a3.361bH’” 

Source: c 5th Edition, by Micfirei R. Lidburg, PI?, 
with permission from the publisher, Professional Publicatioru, Inc., 

Bdmont, call- 1989. 



SOU~W: CC 5th Edition, by Michael R. Lindeburg, PE, 
with permission from the publisher, Profwional Publications, Inc., 

Belmont. California 1989. 

section of the flume. ?he exact location of the depth lllcasurement depends on the specific design 

of the Parshall flume. Exhibit 3-6 indktes the equations used to calculate flow rate through a 

typical Parshall flume. Tl~e~e equations are awuraie only when tfn submergence ratio (HJXJ is 

greater than 0.7. The manufacturers’ information shouid be consuited for the flow rate quation and 

measuring points for a specific Parshall flume. 

Palmer-Bowlus flumes, shown in Exhibit 3-7, are also used at some facilities. FQlmr-Bowius flumes 

art designed to be installed in ill: existing circular c!amcl (s .I .s a manhole channel) and are 

available as portable mcasuremnt devices. While Palmer-Bowlus flumes are inexpensive, self 

clcan.ing, and easy to install, they can only measure flow rates acmrately over a narrow range of 

flow. 

The flow from a Palmer-Bowius flume is calcularcd using the height between the floor of the flume 

portion and the water level, not Y .2 tcrtal head of the water level. Head measurements arc tien a! 



PadlaliFhrJae 

Q = 0.338 H lss 

Q - 0.676 H Is 

Q-0.992H’-’ 

Q - 2.09 H ‘-II 

Q - 3.07 H ** 

Q=4WH’=W- 

Q = (3.6875 W + 2.S)H ‘I 

Q = Flowrae 

H=De#hofflowCHud) 

Side Vii 

Source e 5th Edition, by Michael R. L.i&bug, PE, 
with permission from the publisher, Profc&wul Fubkdons, Inc., 

Belmont. C&ford 1989. 



Source: Wastewater TrWcnt. Disoosat. Rcust, 2nd Edition, Met&f & 
Eddy, Inc., with permission from the publisher, McGraw-Hill Boo& Co., New York, 1979. 

a distance from tie throat equal to one haif the width of the flume. The dimensions of a Palmer- 

BOWS flume have been standardized in a generic sense, but the flume shape may vary. Therefore, 

there are no formulas that can be applied to a Palmer-Bowlus flumes. Device-specific head-flow 

niationships for each device should be obtained from the manufactulrr 

There arc a number of other, less common, flow measurement devices available which will not be 

discussed {s# Appendix D for additional references). 
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-ndaryflow ~devimueautomatedformsof~~andvolume~ 

Typically, a secondary device is used in conjunction with a primary device to automazically measure 

the fbw depth or head. ‘This value is then process& using cstMshcd ma~hanaticai relaionsh@ 

to relate the depth measmmmttoawrrwpondingflowm!c. Tbedcvicealsomayhavethecapacity 

t0 convert this now me t0 a VOIU~. Secondary fh trmmrement devices include noats, ub~0ni~ 
mnsducers, pressure transducers, and bubblers. The output of W secondary device is uansmiti 

to a display, recorder, and/or total&r to provide flow rate and volumt information. The user 

manuals for these devices should be cmsukd for propet usage. 

To ensure actuate results, facilities should evaluate, via visual observation and routint checks, the 

design, installation, and operation of flow nxssurement devices. When evaluating design, sclea a 

device which: 

l 1s accurate over the entire range of expccuxl n0w fates 

l can be installed in the channel to be monitored 

l Is appropriate to the sampling location (i.e., power setup, submenible, etc.). 

Whtn evaluating the installation of flow measurement devices, ensure that: 

l There XC no leaks and/or bypasses of flow around the measuring device 

l ?he primary device is level and squarely installed 

l The sccondaxy device is calibrated. 

When evaluating the operation of flow measurement devices, look for: 

l Excessive flows which submerge the measuring device 

l Flows outside the accuraq range of the devia 

l Leaks and/or bypasses around the rncasuring device 
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l Turbuient flow through tile mauring device 

l Corrosion, scaling, or soiids acumukion within the masuring device 

l obstmctions to the IImming device 

l USC of the cmccc factor or formula to conva? head readings ho actual flow ratt. 

Other than ensuring appropriate design and installation, auxmacy checks arc difkxit to acco~@i& 

for primary flow measurement devices. Sew* n0w mcasurullcnt devices, on the other hand, 

v rcquirc evaluation of d e-sign, instaiiation, and calibration. Applicants should examint the 

secondary recording devices and their redouts after imtaiiation to ensure that they arc oper&ng 

properly. Unusual fhmmiom or breaks in fiow indicate operationai or design flaws. 

3.23 ESTIMATING FUIWRA’ITS 

llm13 are a variety of techniques for cstimatingfhratts. Th~mcdrods~nOt~accuratear 
the methods described in Section 3.2.1 above, but are suitable for those discharges where primary 

or secondary devices arc not practical or c~~n~micaiiy feasibie. Each of tile fo:iowing methods is 

suitable for certain types of flow situations, as imkatcd. For each, the procedure for cokcting flow 

rate data will be given along with a sample calculation. 

Float methods can be used for any discharge where the flow is exposed and/or easily accasiblc. 

It is particularly useful for ovcriand fIows, gut&r flows, and open drain or channel ~IOWS. The flow 

rate is cakulateci in each of the float methods by estimating the velocity of the fIow and the mss- 

sechonal area of the discharge and using the standard flow rate equation: 
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Ifthenow~ovcrland,thewat#willneedcobedinclbdintoaRwow~lorditefiw,tfutthe 

mcasurementscanbctah. TheinitiaipreQaxxtionforthismcthodrquiresthatashallow&nncl 

orditchbcdugthatis6fcctlongorlongerand4to12inchestide. Thechanneiorditchshoukl 

beshall0wenoughtoeasiiyobtainflowdeQdwbutshouldbe~enou~tocarry~flowtharwill 

be diverted to it. Boards or other barriers should be placed on the ground above the channel (so that 

the flow is diverted into the dxanncl) and along the cdgu of the channel or ditch (flush with the 

ground surfact so that now does not seep under them). 

lit procedure for measuring the flow rate by the float method involves mwuringthekngthofthe 

channel between chosen points A and B (which must be 5 feet apart or more). The depth of the 

wateratpointB,intfiemiddleofthe~l,mwtbedetennined,and~ewidthofehcwattrflow 

mustbcmcasurcdatpointB. Afloaris~enplacedinthewaterandtimedasitmovesfrompoint 

A to point 8. Exhibit 3-8 provides an example of &mating the flow rate using the float method. 

For runoff flows from many directions into a dmin UI a low or flat area where pending is eviderg 

the n0at mcth0d fan ds0 be ~54. The mid now rate is calc~iated by mwuring flow rates for 

several points into the drain and adding thc.se vaiw together. Exhibit 3-9 provides an cxampk of 

estimating the flow rate using the n0at mctbd in this situation. 

The bucket and stopwatch method of estimating now rate is the easiest of all the flow r;pe esthath 

procedures. However, it can only be used under CtRljn uxu%tions. ‘h flow or discharge to be 

measured must be flowing from a small pipe or ditch, and it must be free-flowing. En 0th w~rdr, 



-3-NND-ALSOPSAMlUNG 

EXAMPLE DATA: 

Fomuhs: 

Example: For Sun@ 1 
V--=&-29.4Jvrda 

. 

A - lJ.12p x 0.5/c - o.lwJP 

Q = 29.4JVd~1 x O.Wp" = 1.8 t$a 



A 8 

Nh z 

1 0 
2 20 
3 40 
4 60 
s a0 
6 100 
7 120 
a 140 
9 160 

-tL 
- A 

4 3 
4 3 
4 3 
4 3 
4 3 
4 3 
4 3 
4 3 
4 3 

hrn 

h R nm 
1 c A 

4 5 0.2 
4 5 0.3 
4 s 0.3 
4 5 0.4 
4 5 0.3 
4 s 0.3 
4 5 0.3 
4 5 0.3 
4 5 0.2 

n 
I 

0.3 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.3 

n 
C nr 

6.08 
0.12 
0.12 
0.17 
0.12 
0.12 
0.12 
0.12 
0.08 

0.08 4 cfm 
0.14 scfm 
0.14 5 cfa 
0.20 6cfm 
0.14 5 cfm 
0.14 5 cfm 
0.14 SCfUi 

0.14 5 cfm 
0.08 4cfm 

Al = O.OI?fr x 4l, - 032p’ 



thepipeorditchrnttstberaisedabovetheground. Also,d~effowmustbesrnallenoughtobe 

cqmrcd by a bucket or other suitable container without overflowing. If these conditions are not 

pnsenr, another method must be used. The procedure involve3 reading the time that each sample 

is taken, the the it takes for the container to be filled, and the volume of discharge collected, The 

flow rate is then calculated in gallons per minute (gpm) or in cubic fa per minute (cfm). The basis 

for the bucket and stopwatch method is the collection of a measured amount of flow over a measured 

amount of time to determine flow per unit of time (or flow rate) as per the formula below. 

Exhibit 3-10 provides an example of e .sthathg flow rates with the bucket and stopwatch method, 

The slope and depth method is also a relatively easy method for estimating flow rates in pipes and 

ditches. This procedure requires that the slope of the pipe or ditch be known. A survey or 

engineering design data such as sewer or grading plans may provide the slope or grade of the pipe 

or ditch. In addition, the flow or effluent to be measured should not fully fiil the pipe or ditch from 

which it is flowing. To measure the depth of the flow at the center of the pipe or ditch at the outfall, 

the outfall should be accessible. If these conditions are not present, another metfiod should be used. 

The procedure involves recording the time that each sample is taken and measuring the depth of the 

flow in the middle of the pipe or ditch. If the flow is coming from a pipe, the inside diameter,of 

the pipe should be recorded. If the effluent is coming from a ditch, the u;%h of the flow in the ditch 

should be measured. Also, the modified slope of the ditch should be calcuiated. The flow rate is 

calculated in cfm using the same formulas for both pipes and ditches. Exhibit 3-11 provides an 

example of estimating the Row rate with the slope and depth method. 
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I A I B I C I D 

1 0 40.0 20 3.0 0.4 
2 20 26.0 20 4.6 0.6 
3 40 24.0 20 5.0 0.7 
4 60 320 20 3.7 05 
5 a0 0.0 2.0 27 0.4 
6 100 31.0 20 3.9 0.S 
7 120 SO.0 20 24 0.3 
a 140 21.0 20 5.7 0.8 
9 160 23.0 20 4.3 0.6 

E I P 



I stqi 1: ObhinthepiporditchchmxdpmaUalopefkoma@mmingd8ta De&mimtbeiaah 
dk&aiftbsflwisfnnnrpipe. 

A B C D E P c 

lho 
z!z -1 

Wd 
Wad- w 

‘Ykt?’ yg!$*g Ils=$!z, 
-bBw 

w-0 (eh-rb1 

: 0 
ii 

ii*: 
7:2 

22 3.2 :*I M - 
3:3 

246.1 713.6 
3 4.0 - 137.3 
4 60 ; :: 4.2 3.0 - 1.532.9 
5 a0 4.0 ::: w 1237.3 

4 100 120 6.0 6.0 3.2 3.0 e - 713.6 624.2 

i 140 160 6.0 4.6 “3 25 tx 3.3 s B 581.8 374.1 

iSill8pipe). 
Formuir: Moduzrdslopr 00 = Izno w’ /low - 2.0 x wLdep* (in) 

M - u.0 in/t? 2.2 & 
2.0 xX3.61 

- 3.7 1 Exrmple: Smple 1: 



Runoff~Cientnrethodsare~kaft~Ofrlltbeflow~ertimrtianmatbodt. Tbcac 

frmlmds shouid only be used for wmposite flow-weighted samples if all of tk ather mcthodt are 

-blqyproprigte for the sire. Although the kast acaarak, runoff cxMficients ae the simplest m&od 

of &imating runoff raw. 

R~ffcoeff~cientsrepresentthefraction Oft& raiafillthp~bctrammhdasmn~ffhmtbe 
drainagearcatwflowintothefacilityoutfaU. RunoffaMidensconsiderthg~~~surfaceor 

cover~rialanddenminethe~~ofstonn~fl~~i~~inNtrPse~~noff~8 

ckharge. A shple estimate of runoff VO~UKE iKswncsth8tp8vcd~andothaimperviau 

stratum such as roofs have a runoff coefficient of 0.90 (i.e., 90 percent of the rainfall leaves the 

afea as runoff). For unpaved surfaces, a runoff aMfkient of 0.50 is norm&y assumed. A man 

acarrate~canbemadebyus~monspecificnrnoffcaffici~fotdiffaentareasofttrc 

facility, based on the specific type of ground cover. Commonly used runoff coeffkients arc lis&d 

in Exhibit 3-12. 

7%~ average runoff coefficient can be c&mated for drainage areas thas have both paved and unpavaJ 

areas by wcigking the coeffkicnts based on their proportion of the total area. An equation for this 

would k 

The area of the drainage basin can generally be obtained from land surveys conducted at the time 

of facifity pur&se or site surveys taken from design documcnxs developed as part of construction 

planning. If these are not available, the applicant may wtimare the drainage areas from a 

topographic map of the area. ‘Ilx areas used in this calculation should include only those areas 

drained by the sampled outfall. When dcmmining the basin area that drains through the outfall, 

some special considerations should be noted: (1) storm water fkom sources outside an industrial 

facility’s property boundary may contribute to the discharge; and (2) storm warcr not associated with 

industrial activity may contribute to the flow voh.unc. Where these conditions occur, the facility 

should accurately quantify and appropriate\y address these contibutions. 



CaAPTEEtJ-~AMPNfAISOPsAMlYJW 

l Dowltownaras 0.70-0.95 
9 Neighborhwd areas 0.50-0.70 

Residential 
l Single-family areas 0.3GO.50 
l Multiunits (d&a&d) 0.40460 
l Mdhits (atraded) 0.6cM.75 

Residential (suburban) 0.254.40 
Apartment dwelling areas 0.5&0.70 
IJldUStliill 

l Light areas 0.50-0.80 
l Heavyareas 0.60490 

Parks and cemctcries O.lIFo.25 
Playgrounds 0.20435 
Railroad yard areas 0.20-0.40 
unimproved areas 0.10-0.30 
StTUtS 

l Asphatt 0.70-0.95 
l Concrete 0.80-0.95 
l Brick 0.70-0.8.5 

Drives and walks 0.75-0.85 
Roofs 0.754). 95 
hvns - course textured soil (gnxaer than 85 percent sand) 

l Slope: Flat (2 pwcalt) 0.05-o. 10 

Average (2-7 percent) 0.10-0.15 

S-P cr percent) 0.15420 
Lawns - fine textured soil (grcakr than 40 percent clay) 

l Slope: Flat (2 percent) 0.13417 
Average (2-7 percent) 0.18422 

steep (7 percwd) 0.25-0.35 

Source: Design ad Gmmuion of Sadmy ad Srom Sewm, with permission from the 
publisher, An&can Society of Civil Engineers, Mmual of Pm&cc, page 37, New York, 

1940. 



Thaearcmospccificmcthodstoesthatcflow~usingnmoffwefficicrar. ‘IbefY~~ 

dcpthofflowinrpipeorditchandanavcraOeruaoffratetoestimPbe~oftbetampkfbw~ 

where the slope/pit& of the pipe or ditch is unknown. Exhibit 3-13 provide an example cahJ&n 

oft2dbrhgfl0wratesbasalondephmdnm0ffcoefficientr. lbmcc~ndmerhod~~dy 
rainfanacaunulationandrunoffcafficierrahoestimtOe8Rowassociatedwithehetimechesampk 

wa~takcn, Noactualflowsorflowdcpthsarcmcasumi. mit3-14providcsanexampkof 

wg the flow rate based on rainfal1 depth mi runoff wcffickn&. 

3.223 MEANRING TOTAL FLOW VOLUMES FQR TEX SAMPLED RAmEvENT 

Similar to mcmsuring flow rates, flow volumes may be rfmsud UShg%UfOmstiCflowmatrrOr 
primary/secondary devices as disamed in Section 3.2.1. Mcamcmnt offlowvolumcwiththc 

devices provides a reasonably accuatc dctamdiion of the total flow volume for the entire storm 

water discharge. Ln many cases, hcnmm, primary or secondary devices have not been installed for 

storm water flow measurctnent. Portabk flow masurementdevias arc often expulsive. Many of 

the automatic samplers that are cumntly on the mar& can measure flow vohuncs as well as perform 

sampling. Where available and when ecmomicaIly feasibk, masuring devices should be used to 

gcmxtc data for cakulating flow. 

33.4 ESTMATING TOTAL lU)W VOLUMES FOR THE SAMPLED UINEVENT 

Since acamte measurement of total flow volumes is often impracticable due to lack of equipment, 

total flow volumes are more wmmonly estimated. The two methods provided in this section require 

only simple estimated measurements. The fint method is based on rainfall depths and runoff 

weff~cients and the second is based on flow ram that can be either measured or c.shakd. 

Discharge volumes are most easily mimatcd using the area of the drainage basin contributing to the 

outfall, the rainfall accumulation, and a runoff weffh5cnt. The total volume of discharge can be 

estimatd using a simple equation that relates the amount of rainfall to the volume of discharge that 

Will leave the site as runoff. The equation is as follows: 



Step 1: Eaimatc the runoff coefficient for the drainage area tbf wnaii flow to tk 
sampled outfill (see Section 3.2.2). 

EXAMPLE: Assllmett¶edrainagearu~theou.tfaJlis3aaer. Two0ftil0se~ 
arc paved with a runoff coefficient of 30, and 1 is unpaved with a runoff coefficj~ 
of .50. Using tic equation for &mated runoff coefficient from the text in Seuioa 
2.2.2.2: 

AWRwt.coc/.= (2) tl At) (0.5~ = 0.77 
2AEflAe 

The runoff coefficient for the entire drainage area is 0.77. 
Skp 2: Measure the rainfall depth. Record the total rainfall of rhe storm or the rainfall that 

mamcd in the fust 3 hours (if it lasted more dun 3 hours). Ais0 record the duration 
of the rain event, 

EXAMPLE: Assume the rainfall depth to be 1.0 inches in 3 hours. 
Step 3: Calculate an average runoff rate. 
Formuk 

Avemge RunaflRa& = - Arca 

When each sample or aliquot is taken, record the data for the time the samples WTC: 
taken and the depth of the water in the center of the ditch or pipe. Record the data in 
whmns B and c. 

EXAMPLE DATA: ___ --- ~~~ 

A B C D 1 E 
f-w - cluUdaDiti -Dcg* FlouR8te 
Nlrmkrs (&Uta) wum Depth ma) Wdgbted Flow Factor (cm 

1 0 1.0 0.82 39 
2 20 1.1 0.90 42 
3 40 1.2 0.08 46 
4 60 1.25 l..Z 48 
5 80 1.3 1.06 50 
6 100 1.25 1.02 
7 120 1.2 0.98 2 
8 140 1.7 1.39 65 
9 160 1.0 0.82 39 

Step 4: Sum up all the water depths for each sample taken as indicated above in column 
c. 

sum = 11.0 feet 



Step 5: Calculate a depth-weight fbw factor and record the data in column D. 

Forlnuk 

Example: For Sample I 

Few=-=X.82 
II.0 

Step 6: Calculate the flow rare. Record the data in columu E. 

Formula: 

Example: For Sample 1 
Q=47~x&82=39t$m 

where: v, = the total runoff volume in a&c feet 
R,=thetotaIrainfallmeasuredinfeet 
&, = the area (sq ft) width the drainage basin that is paved or roofed 
& = the area (sq fi) within the drainage basin that is unpaved 
c,= a specific runoff coefficient (no units) for the drainage area gmund cover 

Exhibit 3-15 provides an cxampk calculation of total runoff volume from rainfall data.. 

Qisbage Volumes on Me& Flow &&g# 

Another method of estimating the total volume of a discharge uses a series of measured or Mhatcd 

flow rates. The total volume of discharge can be estimated by fint multiplying each of the flow rates 

by the time interval in between flow nwasurements. This time period represents the portion of the 
total storm duration that can be associated with the flow rate measurement. Adding all such partial 

volumes results in a total flow volwne. A procedure for calculating the total runoff volunw hm 

a set of discrete mcasurcmcnts of flow depth and velocity in a ditch during a storm runoff event is 

presented in Exhibit 3-16. 
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A E 

0 
20 

2 
80 
100 
120 
140 
160 

0.0 
0.2 
0.3 
0.5 
0.6 
0.8 
0.9 
1.0 
1.1 

0.0 
0.2 

ii:: 
0.1 
0.2 
0.1 
0.1 
0.1 

84 
42 
84 
42 
84 
42 
42 
42 
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Example: FromtherainOPlge.tfierainfnllsccumuiationirmevuradd0.6~ 
or 0.05 feet (ft). mote: To wnveti inches to feet, divide the indres by 12, which is 
tie conversion factor). 

Step 3: Determine the runoff adficicnts for each area 

Example: The facility has &ma&d that % of the site, or 4,356 square fee& is 
covered by impervious surfaw (Le., roofs or paved roadways) and W of the site, or 
8,712 square feet, is unpaved. 

Step 4: Cahlatc the volume of Row using tie following formula and cOnvert the volume to 
liters. 

Formula: Toti mt# vvlume h cubic fed (cup‘) = total d&all (j?) I QiadUry 
pmd area (sq p‘) x 0.90 + facrrsrJI ungcrd area (sq ff) x O.SO] 

Example: roti nLaq@ polwnr (err jl) = 0.05 x [4,X6x 0.90 + 8,712 x O.SO] 

Totalnmo~vuiwne- 413.8 cuftorIlJ20 i&n 

(NOW To convert cubic fee? to liters, multiply cubic feet by 28.32, which is the 
conversion faczor). 
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A 

-pk 
Numba 

1 
2 
3 

: 
6 
7 
8 
9 

B C D E F 

Flow 
Vdodty Flow 

Tiic mo- aptb Width RoWR& 

(minutes) UdXNlte) (f=u (f-G km 
0 

; 
e 

4 0.2 4 2 
8 0.4 5 16 

60 80 I2 8 0.4 0.4 z 24 16 
100 4 0.2 5 4 
120 8 0.2 5 8 
140 4 0.2 5 4 
160 4 0.2 5 4 
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Example: For Sample 1 
Amu=0.2jlxsjl=1sqjt 

Flow&a&=4jvnhx1rqjc=4#m 

Step 3: Plot the flow rate, Q, versus the. Also, assume that flow drops uniformly from 
thelastcalcuiatedflowrate(Q,)tozcroatthttime~Q,,~ldhavebem 
taken. 

Example: ?he flow rates calallatcd in step 3 arc ploted against the tine betwca 
sarnplu. 

28 F 
24 I- A 

Fiowmto 
Wm) 

16 

12 

8 

Tlma (minutm8) 



24 A I 
t / ! \ / ’ \ 

Tlmo (mlnutw) 

Step 5: Compute the flow volume associated with C&I observation (VI, V,, . . . , V,) by 
multiplying the measured flow rate by the duration (in this case, 20 minutes). EC 
sure the units are consistent. For example, if durations are in minutes and flow 
velocities arc in chic feet per scaxl (cfs), convert the durations to seconds or the 
velocities to feet per minute. 

20 40 

Time (mlnutas) 
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V,=4Oft’ 

v2 =2oofe 

v, =4OOf? 

V. =#OfP 

v, =2oOft’ 
v, = 120 fi? 
v, = 120 ff 

VI =Wtr 

V. =4oft’ 

Step 6: Total the individual volumes caicuIaud in Step 5 to obtain the total runoff volume. 
Example: 

To&d Stoma Run@ = 1,600# 
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33.5 REPORTING STORM WATER DISCHARGE FLOW RATES AND VOLUMES 

Form 2F quircs applicants to provide quanthive data (reported both as conccnt&on and as total 

mass) based on flow-weighted samples oolkcted during storm events. In addition, applicants m 

required to provide flow csthtcs or flow mtasurtmcnts,aswellasancstimatc of the total volume 
of the discharge. The methcxi of flow csthation or measurement must be described in the 

application. Although EPA only m@res flow cstimam in Form 2F, azuratc flow measurement 
is ~cessary for collecting representative flow-weighted uxnposite sample and reporting pollutattt 

mass loadings. 

3.2.6 MEASURING RAINF’ALL 

MAY rypes of instruments have been developed to measure the amount and intensity of precipitation. 
kll forms of precipitation are ~~~~urcd on the basis of the depth of the water that would accumulate 

on a level surface if precipitation remained where it fell. There are two types of rain gauges - 

standard and recording gauges. A standard rain gauge collects the rainfall so that the amount of rain 

can bc easily measured. The standard gauge for the NWS has a collector which is 8 inches in 

diameter. Rain flows from the coIleaor into a cylindrical measuring tube inside the overflow can. 

the measuring tube has a cross-sectional area one tenth the size of the collector so that 0.1 inch of 

rainfall will fill 1 inch of the measuring tube. While this standard gauge is both acaxatc d-Y 
to use, any open receptacle with vertical sides can be an effective rain gauge. Standard rain gauges 

are simple and inexpensive; however, with a standard gauge, there is no way to record changes in 

the intensity of the rainfall without making frequent observations of the gauge during the storm. 

The second type of gauge is the recording rain gauge, which provides a permanent record of the 

amount of rainfall which accumulates over time. Three common types of recording gauges are: 

. m - Water caught in a wllector is fiilnelcd into a two-compz3rbr~nt bucket; 
a~wnquantityofrainfillsontwmpamnc~,o~alancing~~dcetandempcying~irmoa 
reservoir. 7Ilismo~theseaondbucketintoplactbentathtfw;funncl. TIKGippingofthebucka 
engages an ckctric circuis which records the event 

l W’ * clehlnn-Gaunc-~isighed~itfallsirrtoabuckdplacedonthcpladormof 
a spring or kver balana. The weight of the uxmznts is ncord& on a cfiart, sbowing the 
Won of preciphtion. 

l R~-Waherismtasuredbyttrtriseofaflo;llthatisp~intherecciva. 
These gauges may be self-siphoning, or may rycd to be anptkd periodically by hand. 



Althou%allgaugesansubjedtoerror,mosterroncrrnbeminimiEed. Tominim&#rors,th~ 

gaugesfiouMbeplaadonakvelslnface~irnawindsweprudirawPyfrom~orbuildingl 

~atmightimerfercwiththepathafrainfall. Whcntaking~, otherf&aIxs wnfributing 

cocrrorshoukIaisobcwnsidcrcd: mistakeJinrtadingtbescak,dentsinthcwlkUorrim(which 

changes the receiving area), mca&ngticlcsthatm8yrc&insomeoftbcwrter,udwaerlostoo 

evaporation. In the case of tipping bucket gages, tvakr may not be wlkctcd while the bucket is 

still tipping. The most wrnmon source of inacauacy isdun@ndatn~~mikmwind. 

It is possible to assess wind errors by wmparing meanaemnnofg8ugatfrataeproteaedhm 
thCWilldWiththOSCthit~tlOt. 

3.3 GRAB SAMPLE COLJ.XClTON 

Section 3.1.2 discussed both the paramtm that must be monitored by grab sampk and the 

conditions under which grab sampling is rquircd ‘Ihis section explains how to wlkct grab 

samples, The entire sample is wllecred at an w interval (Le., grabbed at one tin@. A 

grab sample provides information on the -on of storm water at a given tinuz and may be 

wlleaed either manually or.automatically 33 discussed below. 

3.3.1 HOW ‘l-0 MANUALLY COLLECT GRAB SAMPUB 

A manual grab is wllecrd by ins&q a container under or downcurrent of a discharge with the 

container opening facing upstream. Generally, simplified equipment and procedures can be used. 

In most cases, the sample container itself may be used to collect the sample. IBS mible outfalls 

may require the use of poks and buckets to wllect grab samples. To ensure that manual grab 

samples arc representative of the storm warer discharged, tht procedures set forth in Exhibit 3-17 

should be followed. 



-3.FuNDAMEBTALSOFSAMpLplG 

l Take a cooler with ice to the sampling point 

l Take the grab from the horizontal and vertical center of the -1 

l Avoid stirring up bottom sediments in the channel 

l Hold the container so the opening facu upstnzam 

l Avoid touching the inside of the container to prevent w-on 

l Keep the sample free from unduracteristic floating debris 

l Transfer samples into proper wntaincn (e.g., from bucket to sample con&r), 
however, fecal wliform, fecal strcptowccus, phenols and OBtG should remain in 
origid wntairlers 

l If taking numerous grabs, keep the samples separate and lab&d clearly 

l Use safety precautions (see Chapter 6) 

Specialized equipment and procedures may be needed, particularly in situations where storm water 

discharges are inaccessible or where certain parameters arc monitored. For example: 

l When sampling for O&G and WCs, equipment that safely and seaxely houses O&G bottles 
or VOC vials should be used. This may be neassary because: (1) O&G will adhere to 
containers and thus should not be transferred from one wntainer to another; and (2) cxassive 
aeration during sampling may result in the partial escape of WCs.- 

. Since facilities sometimes use sample boales that already contain preservatives (as provided 
by copyact lmr&Aesj, extreme care should be taken when filling them to avoid spills, 
splancrs, or washout of the preservatives. 

All quipmcnt and containers that ~me into contact with the sample must be clean to avoid 

contamination. Additionally, Wnple wktion quipment and container materials should be totally 

unreactive to prevent leaching of pollutants. Cleaning pdurcs arc discussal in detail in Scctkx, 

3.5. 
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3.33 HOW TO COLLECT GUB SAMPLES BY AUTOMATIC SAMPLER 

Gmbsamp~canrltobecol~w~p~strtomaticaampkr8. Jhtmll&samp~ 

ComeequippedwitfrW~thaCmbC ~~Wllectgmbsampka. Progmmmingfor 

grahaiHpecifictWhetypeofautDtnatksampkr. socnerampkrsareportabieanclllavebeea 

dmdpecl specifically to sample for storm water discharges. These sampkrs are freqrrently atta&d 

to a rain gauge and/or a flow sensor. Such sam@#s can be prom to init&e sample wIledion 

by one or more of the following wnditiotts: (1) depth of flow in a channel; (2) rainfall in inches; 

(3) flow rate; (4) time; (s) extemal signal; and (6) Wtnbinations of the fint three wnditions. For 

example,nnautomaticramplercoulddbewedwlleaasampkat15-~~~~ 

sensors imkate that rainfall has begun. 

when using an automatic sampler, planning is very important. Fint, all equipment must be properly 
cleaned, pmkdarly the cubing and the sample wntaimn. T’ltere are several different types of 

tubing available, including rubber and Tygon tubing. Tygon tubing is wmmonly used sina it 

generally does not leach wntaminams. Deionized water should be drawn through the sampler to 

remove any remaining pollutant residuals prior to taking samples. Tubing should &so be replaced 

periodically to avoid algae or bacterial growth. 

Sampling personnel should also use adequate and appropriate containers and ensure they are properly 

cleaned. Section 3.5 contains information on cleaning procedures which should be followed for all 

equipment. Additionally, the utilization of bltis (a wnuol used to verify the acaxacy oi analytical 

results) is recommended to determine if cross-conmmination of sampling equipment has oqurre4. 

Samplers should also be programmed, set up, and supplied with a soura of power. Properly 

charged batteries should be readily available for portable samplers in advance of a storm event and, 

as a backup power supply in case of power failure. Fiily, although automatic samplers may be 

useful in some situations, several parameters are not amenable to collection by automatic sampler. 

These pollutants include fecal streptowccus, fecal wlifotms, oil and grease and VOCs which should 

be wlleaed manually, not automatically, as discussed in Section 3.1.2. 

3.4 FLDW-WEIGHTED COMPOSITE SAMPLE COLLECTION 

Composite sampks are samples simply comprised of a series of individual sample aliquots that have 

been combined to refita average pollutant wncentrations of the storm water discharge during the 
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sampling period. Composite sampks can be developed based on tinx or flow rare. ?hw a four 

different types of composite samples, as follows: 

a - ~Voiume-Samplesofequalyolwnearc~natequPlin~ 
of time and composited to make an average sample (similar to Exhibit 3-18). This method 
h m acceptable for samples taken for compliance with the storm water permit application 
ttgUltiOIlS. 

l - -Samplcsaretakcnatcquai 
increments of time and are cwnposited proportional to the volume of flow since the last 
sa,n@e was taken (see Exhibit 3-19). 

0 ConstantTime - VOIumc~ Flow Rag - Sample3 are taken al equal increments 
of time and are cornposited proportional to the flow rate at the time each sample was taken 
(see Exhibit 3-20). 

l _ConSmnt Volume . Tjj w to Row Vm - Samples of equal volume 

are taken at $-increments of flow ~oiumc and cornposited (see Exhibit 3-21). 

Generally, flow-weighted composite samples must be wllected for most parameters. The hods 

for generating flow-weighted composite samples are discussed in the following sections. 

For storm water discharge permit applications, the aliquots for flow-weighted composite samples 

must k collected during a representative storm for the fu-st 3 hours, or for the duration of the storm 

event if it is less than 3 hours long. 7be storm water application regulations allow for flow-mighted 

composite samples to be collected manually or automatically. For both methods, equal volume 

aliquots may be collected at the time of sampling and then flow-proportioned and cornposited in the 

laboratory, or the aliquot may be collected based on the flow rate at the time of sample wllection 

and cornposited in the field. When composite samples are coIlem, the regulations require that each 

aiiquot collection be separated by a minimum of 15 minutes and that a minimum of three sample 

aliquots be taken within each hour of the discharge. See Exhibit 3-22 for an exam!.!e of how this 

requirement may be fulfilled. 

The provisions set forth in 40 CFR 122,21(g)(7) for wkting flow-weighted composite samples 

establish specific requirement? for minimum time duration betwetn sample aliquots. Where these 

conditions cannot be met, the permitting authority may allow alternate prot~wls with rcqxct to the 

time duration between sample aliquots (set Chapter 5). However, permission from the permitting 
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Method of wmpositing samples on a fixed volume-f?xcd time inkmal basis 

Source: Methodology for the Study of Urban Stmm Gureraced Pohttion and Control, 
U.S. EPA 6001%76-145, August 1976. 

TIME (t) 

Method of composifing sample: propcxtional to flow vohnc at constant tim hemal 

Source: Methcxlology for the Study of Urban Storm G Pollution and Control, 
U.S. EPA.6001’2-76145, August 1976. 

72 



DENCYIZS COUZCIlON OF A SAMHE 
I I WHERE VOLUME Is PRomrrIoNAL Tu Tm 

RATE OF FLOW. THE INDIVIDUAL SAMPLES 
ARECOMFOSrIEDlNTOONECONTAINER 

0’ 
L 4 1 I I , I 

TIME (0 
Method of cornpositing samples propmtion2d to fkm ra& 

Source: Methodology for the Study of Urban Storm Gcmatcd Pollution and Control, 
U.S. EPA 600122-76145, August 1976. 

DENOTES SAhiptEs OF EQUAL VObniE 
MME IENGTH ARROWS) AT CONSTANT 

Flaw IKEhEms (VARIAB~ TIME) 

TLME 0) 
Method of wmpositing samples of equal Y01ume at cqud imx-emnu of flow 

Source: Methodology for the Study of Urban Storm Gcntrattd i’dhthst d an-1, 
U.S. EPA 600/Z-7-ll45, August 1976. 
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St,tppose that a shorm WPOT disdusgc began at 215 p.m. pd Lasted until 5:15 p.m. on a 
Friday. The field staff- wpntt to colkct tbc samples sd regular m, so s/he plans 
tocoilectandiquotwitha~lumethatisproporrionaltodreflowevay20mimnts. After 
the third hour of wlkction, the feld staff person must deliver the sampks to the laboratory 
(which is 10 minutes away). The laboratory closes at 5:oO p.m. So, s/he should take the last 
sample at 4:45 p.m. One way of doing this would be to colku samples (ii hour three) at 
4115, 4:30, and 4:45 p.m. 7hii would comply with the thnssampk minimuminhourthru 
(4:15-5:15 p.m.) and the requited 15-minute minimum inurval bcmK!ea colkctions. It would 
also allow the field s&T person to get the samples to the lab before it closes for the WC&&. 
On the other hand, if r/he missed ttre sample caikctbn at 4:15 p.m. pnd instead, colleaed tie 
sample at 4:20 p.m., then s/he w&d have to coikce the l~cxt sample at 4:35 p.m. and the 
lasz sample at 4:50 p.m., and the feid staff person woukl not be able KI deliver the sampk 
until Monday (by which time the rquircd maximum holding time WO&I be cxcuxkd), and 
the sampling would ntcd to be repea&d. 



authority must be obtained before changu are init.iated. Considerations applicable to the coileaion 

of flow-weighted wmposim by automatic and manual techniques are discussed in the following 

SCCti0ll.S. 

3.4.1 HOW TO MANUALLY COLLECT FIX)W-WEIGHTED COMPOSITE SAMPLES 

l Collect equal volumt sampk aliq~~ at the time of sampling and then ffow-proportion and 
wmposite the aliquots in the laboratory (see Exhiiit 3-24). 

When uniform time intuvah arc used between the colkuion of the sample aliquots, the volumes of each 

aliquot used in the amposite sample can be detcrmhd based on either volumc~ of flow or the flow rate, 

as they will result in similar proportions. However, when there are different time intervals betwcxn the 

sampk aliquots, dx individual sample aiiqwt vohnes shoukl be based on the runoff volume (calculated 

from the individual flow rates and durations) asxxiated with each sample aiiquot. 

Gearally, 1,ooO ml for each aliquot colkcttxi should provide enough sampk volume, when composited, 

for pollutant analyses of the required paramctus combed in Scdioi~ VII.A of Form 2F (see Section 3.6). 

Mon akpot vdume may bt nquited if sampling is corxlucfrd for additional panmcfers. The laboratory 

conductingthc~sesrhouldahvaysbecontactedpriormasarnplinge~mdetnminehowrmch 

samplevollJmetheywillrequire. 
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AliqwtNun&Y 

1 

2 

3 

4 

5 

6 

7 

8 

TiidAliquot- 

2: IS p.LrL 

2:35 p.m. 

255 p.m 

3:lS p.m. 

3:35 p.aL 
355 p.m. 
415 p.ln 
4:30 p.llL 

1 
‘TIC f&wing the pemats rliqwt auntben. t.bm of*rliqmt coktioa. md discb&e 

. rhsdmrged Vd8Bm? 
136 titml 
2ooliterr 
122 titan 
178 liters 

156 litas 

117 titan 

94titms 

21 lital 

9 4:45 p.m. I 12 litm 
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AUqud#3’3(0-1,000dr~- 897d 
136 liters 

AliqwtIW witme in4 = l,tMOmlr/78~ - 1,309nd 
136 liten 

Al@otUSwlwue(nJ) = 1,OOOndr~ = 1,147d 
136 liten 

Aliqwt #6 wlume (ai) = I,000 ml x 117 liten = 860 d 
136 &ten 

ALiqwt#7v~hne(1n4=I,000ndx SW&= 691d 
136 liten 

AKqwtMwiume(ml)=l,iMOndr 21&&t== IS4ml 
136 liten 

AK4wr#9whu(n4 = l,#Omlxm = 88nd 
136 liten 

A tile of these ukulrtions fouows: 

Lo umchsim, a comb&on of the above sample aliquots result in (I annpositc of 7,61?~ml. 
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4: 15 p.In 

8 4:30 p.m. 21 titers 

9 4:45 p.m. 12 LhaY 

Steg 7: Detmniae the 8iiqwZ sunple which is m with the grmhxt dkbuge volrurre. 

EXUII@: AI.iqawtaumbm2wrstkawhattbevolumsw200litar. Thisistbehrgwt 
Lzhdurge volume. 

Step 8: fZ.alcuirte the vohmo of mnpls diquot which must be used sahapoat to the sampI avat to 
ccmpise a flaw-weighted composite maple. The following formuh should be umuk 

stcp3showsticbc minimumlliqwtvolumois 1,oooml. usiIlgthisv8llJcradrbedrtr 
dderminedrs~ofS~6~7,tbefouowingcurbecrI~: 

Aiiqwt ff3 vohu (ml) = l,&mmfr~2l&eq = 61Ond 
200 liten 

Aliqwt #S wiwne (nl) - I,womlr~ = 7aOd 
200 Liten 
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Mquot#%rduu@ul)-1,444dsJUi&t,a= 184 
uIo&tim 

Aifqwt#wbu(nd)-~,~~~~- 6@& 
2#nmY 

la conclusion, 8 combdoa, of the above s8mplo diqwds results in a ampod saqie of 5,100 ml. 

Manually wlkaed flow-weighted composite samples can also be prepared by culleaing sample 

aliquots of equal volume where the collection times are r&ted m the volume of discharge which has 

passed since the last sample diquot collection. However, this method is subject to fluctuating flow 

rates and volumes which may dictate that samples be taken prior to the 15-minute inttrval required 

by the reguiations. In that case, the altcrnatke sampling protocol would have to be approved by the 

permiuing authority. 

3.4.2 HOW TO COLLECT FLOW-WEZGHTED COMPOSITE SAMPLES BY 
AWCMATIC FAMPLXR 

The typical aummatic sampler collects sample aliquou after a specific interval. These aliqUoU an 

be flow-weight cornposited by the automatic sampler; or by hand in the laboratory. The autosldk 
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sampicrmaybepmgrammedinontofthrecwayS: (f)tocolkctasample9tquitimtin~ 

and varying aliquut volumes c&nmcnsurate with the flow (either rate or volume) that has passed; 

(2) to collect equal volume aiiquots at vatying time intavalr wmmcnsurate wilhthefbwvohlm 

that has passed; or (3) to wftcct equal volume aIiquoQ of sample at equal time intervals. 

me first two methods automatically composite the sample but rqire that tile sampler be coNltctcd 

toa~owmetcrsudrthatthtwnpl~d~eitfi~~flowrateortfieamo~ofvolumethat 

passes. Since these melhods autom;rticallY CO~Site sam@s, one main sample container may be 

used to receive all aliquots. The third method automatically collects the sampIe aliquots but does 

m autcmddly flow-weight wmpositc the sampk. As such, discrete sample containers must be 

used, and manual flow-weighted wmpositing must be conducted aftu the aliquots arc wIlccted. 

Exhibits 3-23 and 3-24 in Won 3.4.1 describe the manual wmpositing procedures that should be 

followed. 

ManufacturWs’ instructions for the use of an automatic sampler provide the best explanation of 

programming options and should be consulted for information on programming samplers for storm 

water wllcction. Some of the points regarding automatic sampkrs discussed in Section 3.3.2 should 

also be considered. 

3.5 SAMPLE HANDLING AND PRESEFWATION 

Samples must be handled and preserved in accordance with 40 CFR Part 136. This section describes 

acceptable analytical methods, including rquircmms regarding sample holding times, containers, 

sizes, and preservation requirements. For each pollutant or parameter that may have to be analyzed, 

40 CFR Part 136 includes information on: 

. Container types to be used to store the samples after wlkction 

l Procbdures to wmctiy preserve tie samples 

l The maximum holding time aliowcd for each parameter. 

The following dons present a detailed discussion of preservation techniques and sampk handling 

procedures. Technical Appendix C presents a matrix of required containers, prcscrva@on tccbniqutj, 



and holdiig times for each p-. Most laboratories can provide clean sampb wntaineq 

presmmivu, scaling, chain-of-alstod y ormsandcandviscfurtfrcron5ampkhaM~ingand f 

ptwerviStiOh 

35.1 DECONTAMINATION OF SAMPLE EQUIPMENT coNrAINERs 

S~OITI watcf sample wntainen should be cleaned and prepand for fieM use according to the 

pm&rcs set forth in 40 CFR Part 136. A summq of the procedures is presented below for 

plastic containers, any or all of which may be p#formed by the laboratory or wntainer distributor: 

l Nonphosphate detergent and tap water wash 

l Tapwatcrrinsc 

l 10 percent nitric acid rinse (only if tile sampk is to be analyzed for metals) 

l Distilkdldeionized water rinse 

l Totalairdry. 

To clean glass containers, the same steps should be taken; but, after the distilled/deionized water 

rinse, the containers should be rinsed with solvent if appropriate prior to total air drying. After the 

decontamination procedures have been accomplished, the sample wntaincrs should be capped or 

scaled with foil, and the sampling device should be protected and kept clean. It is a good idea to 

label sample containers afk ckaning. The laboratory should keep a record of the technician 

performing the cleaning procedure as well as the date and time. This begins the required chain-of- 

custody proedure for legal custody (see Section 3.10 for more information). A chain-of-custndy 

record accompanies each sample to track all personnel handling the sample. This record is essential 

to uacc tic sample integrity in the event that quality control checks reveal problems. For this 

reason, as well as to avoid problems if ContzMnati on issues arise, it is suggested that the laboratory 

performing the analysis perform the ckaning. 



3.53 $tMPLE PRESERVATION AND HOLDING TIMJZS 

~servation~quesensure~at~esampleremains representativcofthestormwater discharge 

a.t the tim of wllection. Since many pohants in the samples wlkctcd are unstable (at least to 

some extent), the sample should be anaIyzbd immediately or preserved or fixed to rninimk changes 

between the time of collection and analysis. Because immediate analysis is not aIways possible, most 

samples are preserved regardless of the time of analysis. 

Problems may be encountered when flow-weighted composite samples are wllectcd. Since sample 

deterioration can take place during the wmpositing process, it is rbccawy to preserve or stabilize 

the samples during compositing in addition to preserving aggregate samples before shipment to the 

hbora~~xy. Preservation techniques vary depending 0~ the pollutant p 2uametertobcmcasured; 

therefore, familiarity with 40 CFR part 136 (see Technical Appendix C) is essential to ensure 

effective preservation. It is important to verify that the preservation techniques for one paramrtf 

do not affect the analytical resuhs of another in the same sample. If this is the case, two discrete 

samples should be x&c&d and preserved accordingly. 

Sample preservation techniques consist of refrigeration, pH adjustment, and chemicai fLxation. pH 

adjustment is necessary to stabilize the target analyte (e.g., addition of NaOH stabilizes cyanide); 

acidification of total metal samples ensures that metal salts do not precipitate. Refrigeration is the 

most widely used technique because it has no detrimental effect on the sample composition (i.e., 

it does not alter the chemistry of the sample), and it does not interfere with most analytical methods. 

Refrigeration requires the sample to be quickly chilled to a temperature of 4°C. This technique is 

used at the beginning of sample collection in the field, and is continued during sample shipment, and 

while the sample is in the laboratory. Even though samples taken for wmpositing purposes are taken 

over time each individual sample must be refrigerated. If taken manually, tie samples can be placed 

in an ice box. If taken by a automatic sampler, the sampler unit should have refrigeration 

capabilities. The analytical laboratory may provide chemicals necessary for ftxation, or may tell 

sampling personnel where they can be purchased. 

In addition to preservation techniques, 40 CFR Part 136 indicatts maximum holding times. A 

detailed list of holding times appears in Technical Appendix C. The holding time is the maximum 



m of time that sampi- may be held before analysis and still be considered valid. Sampks 

ucding the holding times are considered susptct and sampk wlkction may have to be repeamd. 

Although Tkdmical Appendix C provides quired sample wntaimzs, p-on technlquu, tnd 

holding times, some of the mire wmmonly monitored paometen warrant additional discussion. The 

following provides a more detailed discussion of wnside&ons put&ing to cyanide, VoCs, 

organics and pesticides, G&G, pH, total residual chloti, fecal wliform, fecal ~~~WXMX, and 

5day Biochemical Oxygen Demand (BGD&. 

Cyanide is very readjve and unstable. If the sampk m be analyzed immediately, it must be 

preserved by pH adjustment after collection. Howtvcr, prior to pH adjustment, procedures to 

eliminate residual chlorine and sulfides must be follti immediately. 

Where chlorine has the possibility of being present, the sample should be tested for residual chlorine 

by using potassium iodide-starch test paper previously moistened ti acetate buffer. If the sampk 

contains residual chlorine (a blue color indicates the need for treatment), ascorbic acid must be added 

0.6 gram (g) at a time until the tests produce a negative result; then, an additional 0.6 g of ascorbic 

acid should be added to the sample, 

Samples containing sulfides may be removed, in which case the holding time is extended to 14 days. 

Sulfides must be removed as follows: 

l Use lead acetate paper moistened with an acetic acid buffer solution to test for the presence 
of sulfide. Darkening of the lead m paper indicates sulfide is present in the sample. 

l Add cadmium nitrate to be added to the sample in a manner similar to the ascorbic acid until 
the test is negative. 

l Filter with a 0.45 micrometer @rn) filter and prefilter combination immediately a&r. 

After chlorine and sulfide residuals have been elimina&d, the pH must be adjusted tn greater thar 

12.0 standard units (s.u.) and chilled to 4’C. 
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If cyanide is suspeckd to be present, the sampling personnel should bring all mat&& mentioned 

above to the sampling locati& 

Sampling for WCs requires the use,of a glass vial. The vial should contain a tefion-wated sepm 

gal. Volatiles wiIl escape from the water to the air if any air is entrapped in the con*. 

Therefore, the sample should be wlleaed so that there are rw air bubbles in tie container after the 

mew cap and septum seal are applied. To ensure that air bubbles are not trapped in the vial, the 

following procedures should be followed: 

l Fill the vial until a reverse meniscus forms above the top of the vial 

l Screw on the cap (the excess sample will overflow) 

l Lnvert the vial to check for the presence of air bubbles 

l If air bubbles arc observed, the vial should be opened, emptied, then wmplctely refilled, and 
the first three actions should be repeated. 

VOC samples should blot be wmpositcd in the field. To composite a sample, the sampling personnel 

would have to mix it thoroughly. This mixing aaion would aerate the sample and cause vohtiIcs 

to be lost. Therefore, VOC samples should be sent to the laboratory where they can be immediately, 

and carefully, wmpositcd and analyzed with minimal volatiiization as per method Nos. 502.1,502.2, 

524.1, and 524.2 as described at 40 CFR 141.24(f)(14)(iv) and (v). There arc two ways flow- 

weighted cornpositing of WCs can be accomplished-mathematical wmpositing or procedural 

cornpositing as discussed below. 

In this method, the grab samples are analyzed separately, The sampling persort wllcc3 the 

requisite number of sampks and send them to the laboratory. The laboratory performs the individual 

analyses on each sample. Eve ml (or 25 ml if greater sensitivity is required) of each grab sample 

are placed into the purge vessel of the GC or GUMS for analysis. Special precautions must be 

made to maintain zero headspace in the syringe used to &an&r the VOC sample into the purge 

vessel of the GC or GUMS. ‘Ihesc analytical results are mathematically flow-weight wmposited 
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using the calcuiarioIl in Exhibit 3-24. ‘The wncentt%ions (C) should be adjusted by using the 

following fotmula: 

Each sample concentration should be adjusted, and all adjusted wncentrations added, to obtain du 

flow-weighted VOC WmpoSitC using this mthod. 

For the second method, sampling personnel wlkct the requisite number of samples and provide the 

taboratory with flow-weighted values for eadl sample using the calculation in Exhibit 3-24. The 

laborato~ technician then draws the necessary volume lrom each aliquot into an adequately sized 

syringe, physically combining the samples to result in a flow-weighted composite sample for VOC 

analysis. Necessary volumes are drawn into the syringe with a volume control fitZing. ‘l’he samples 

are thus composited directly in the syringe and then placed in tht purge vessel of the GC or GUMS. 

The advantage of this procedure is that only otnz analysis on the GC or GClMS has to be performed. 

Although the applicant is required to report only flow-weighted composite wncentrations, the 

mathematical wmpositing method may provide more information, as it will indicate the 

concentrations of each separate grab sample. For example, if the procedural wmpositing method 

is employed and one of the samples has a high wncentration and the other three have nondetectable 

concentrations, the result will be an average which does not represent the wncentration in any of the 

separate grab samples. In certain cases it may be important to know the wncentration of each grab 

as well as the composite concentration. The mathematical wmpositing method would be the most 

appropriate wmpositing method in these cases. 

The procedures affecting organics and pesticides [base/neutral/acids and pesticide polychlorinated 

biphenyls @CBS)] are less wmplex than WC procedure. Glass wmainers mustbeusedforsampk 

colkction purposes, amber glass should be used to tliminak the potential for reactivity caused by 

light. These samples should be maintained at 4’C during storage and ship- A preservative in 
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the form of 0.008 percent sodium thiosulfate (N&q) must be added to organic samples if residual 

chlorine is present. TO detwmine if chlorine is present, a small color indicator test kit can be used. 

Eighty ml of N&O, per liter of sample must then be added and mixed well until chlorine tests 

indi~ancgativeresuhaspermetfiods604and625of40CFRPart136AppendixA. ThepHof 

dcide samples must be adjusted to bcwecn 5 and 9 I.U. 

O&G tends to adhere to the surfaces that it conk&. ‘Ikrcfore, it should not be transferred from 

0~ wntaincr to another; rather, a l-liter container should be used to take the sample. The container 
USed for O&G must be made of glass. A t&on insert should be included in the glass container’s lid. 

However, if teflon is not available, aluminum foil extending out from under the lid may be used. 

Samples for O&G must be preserved by adding sulfuric acid &SO,) or hydrochloric acid (HCl) 

to a pH of less than 2 S.U. and then stand at 4°C. 

Some pollutants have specific analysis requirements due to short holding times that the applicant must 

consider. For example: 

l Requirements to anaIyze immediately (pH, total residual chiorine, temperature, sulfite, and 
dissolved oxygen) 

l Rquirements tu preserve immediately and analyze within 6 hours (fecal wliform and fecal 
st=p-) 

l Requirements to analyze within 48 hours (BOD,). 

Because of these requirements, field testing equipment may need to be purchased, bon-owed, or 

rented for those parameters that may require field analysis. If the laboratory is located nearby, 

analysis in the field may not be required. 

Laboratories do not always operate in the evenings or on weekends. As a result, holding times for 

samples tin in the late afternoon or on a Friday may be exceeded. To prevent this from ocarrring, 

close coordination with laboratories is necessary. The latest dare and time of delivery should be 
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established TV avoid taking samples, only to tiver they cannot be accept4 by the laboratory and 

~y~in~rdamwiti#cFRPart136rquiremcm. 

3.6 SAMPLE VOLUMES 

Exhibit J-25 ptwents minimal suggested sample vok for specific paramtera. This exhibit 

should be wnsulted so that the proper volume is colkaed for analysis of each pollutant of concern. 

This exhibit may not in&de all paramcbcn; if a particular panmtta isnotlisted,referto4OcFR 

Pm 136. 

3.7 SAMPLE DOCUMENTATION 

Information should be submitted to the laboratory with the sampk to ensure proper handiing by the 

laboratory. Exhibit 3-26 is an example form which can be used to douunent the following 
information. 

- All samples should be assigned a unique identification 
number. If there is a serial number on the transportation case, the sampling personnel should 
add this number to the field records. 

l of Sv - Date and time of sample collection (including notation 
of a.m. or p.m.) must be recorded. In the case of composite samples, the sequence of times 
and aliquot size should be noted. 

l - Use the outfall identification 
number from the site map with a narrative description; a diagram referring to the particular 
site where the sample was taken should be inciuded. 

l of %w&ng Persm - The names and initials of the persons raking the sample must 
be indicated. For a composite sample, the names of the persons installing the sampler and 
tie names of the persons retrieving the sample should be included. 

l m - J&h sample should indicate whether it is a grab or composite sample. If the 
sample is a composite, the volume and frequency of individual aliquots should be noted. 

l m - Any preservatives (and the amount) added to the sample should be 
recorded. The method of presewation (e.g., refrigeration at 4°C) should be indicated. 

l m - All parameters for which the sample must be analyzed at the laboratory 
should be specified. 
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phytirpi .;..Y>:< .,.,. >,.. ~\ IE. ‘. I % \ 

car and odor- 100t0500 
Comsivity** flowing sample 
Ekctricai amductivity” loo 
pH, tkcuomctric+* 100 
Radioactivity loo to l,ooo 
Specific gravity** 100 
TCIYlpeX-iWe** flowing sample 
Toxicity** 1,m to 20,000 
Turbidity*l loo to l.ooo 

Carbon Dioxide,*** free CQ 
Chlorine,*** free C& 
Hydrogen,*** Hz 
Hydrogen sulfide,*** H$ 
Oxygen.*** Q 

Bacteria (fecal streptococcus) 
Biochemical oxygen demand (BOD) 
Carbon dioxide, total CQ (including C03’, HCO,-, and 
free) 
Chemical oxygen demand (dichromate) 
Chlorine requirement 

NHCI,, and free) 
Chlorofoxmcxmctable matter 
Detergents 



CEfMIEX3-lWNDAMENT~OPsAMpLMG 

I . 

Test!3 VohrmeOfSIMpk,mP 

Miscellancwnu (Continued) 
Micrcwqanisms 100toZOO 
Vokile and filming anlines 5alto l,olxl 
Oily matttr 3,ooo tu 5,oal 
organic nitmgcfl 500 to 1,000 
Phemlic compounds woto4,ooo 
Polyphosphabx 100ho200 
Silica 50to loo 
Solids, dissolved loo to 20,ooo 
Solids, suspended sot0 1,ooo 
Tannin and lignin 100tD200 
ChtiOnS 

Aluminum, Al+++ loo to l,ooo 
Ammonium,‘** NH, + 500 
Antimony, Sb+++ to Sb+++++ loo to 1,000 
Arsenic, As+++ to As+++++ loo to l,ooo 
Barium, Ba+ + loo to l,ooo 
cadmium, cd++ loo to 1,000 
Calcium, Ca++ loo to 1,000 
Chromium, Cr+++ to Cr++++++ loo to 1,000 
Copper, Cll+ + 200 to 4,000 
Iron,*** Fe++ and Fe+++ loo to l,ooo 
r&d, Pb++ loo to 4,000 
Magnesium, Mg+ + loo to 1,ooo 
Manganese, Mn++ to Mn+++++++ loot0 l,ooo 
Mercury, Hg+ and Hg++ looto 1,000 
Potassium, Ni + + 100 to 1,000 
Nickel, Ni+ + loo to 1,000 
Silver, Ag+ loo to 1,000 
Sodium, NA+ loo to 1,000 
strontium, Sr+ + loo to l,ooo 
Tin, Sn++ and Sn++++ 100 to 1,000 
zinc, zn++ loo to l,ooo 



Bromide, Bf 
carbonate, a- 
Chloride, Cl- 
Cyanide, Cn- 
fluoride, Fl’ 
Hydroxide, OH 
Iodide, I 
Nitrate, NO,- 
Nitrite, NQ- 
F%ospha&, Ortho, PO,-, HFQ-, HJ’Q 
Sulfate, so,-, HSo,- 
Sulfide, S-, HS- 

*Volumes specified in this table should be considered as guides for the approximate quantity 
of sample necessary for a particular analysis. The exact quantity used should be consistent 
with the volume prescribed in the standard method of analysis, whenever a volume is 
specified. 
l ‘Aliquot may be used for other determinations. 
***Samples for unstable cmstituent.s must be obtained in separate containers, preserved as 
prescribed, completely filled, and sealed against all exposure. 
Source: Associated Water and Air Resource Engineers, Inc., 1973, Handhwk@ Monitoring 
Indumial Wastewurer, EPA Technology Transfer. 

l m - If flow is measured at the time of sampling, the measurement must be recorded and 
accompanied by a description of the flow measurement method and calculations. 

l D ate. Time. and Do-n of&wie Shioment - The shipment method (e.g., air, rail, 
or bus) as well as the shipping papers or manifest numkr should be noted. 

l CommentS - All relevant information pertaining to the sample or the sampling site should be 
recorded. Such comments could include the condition of the sample site, obsuved 
characteristics of the sample, environmental conditions that may affect the sample, and 
problems encountered during sampling. 
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Diagram of Site commllr.3 

Flow Description Ship Vi 
Stable Shipping Paper/Manifest 

Flow calclItations Analysis Required 
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3.8 SAMPLE IDENTIFICATION AND LABELING 

Prior to collection of the sample, a waterproof, gummed sampk idcntifxation label or tag shou&j h 

attached to tile sample container. This label should contain rekvant information for sampk &y& 

such as: 

l Facility name 

l Name of the sample collector 

l Sample identification number 

l Da& and time of sample collection 

l Type of analysis required 

l hcation of sample collection 

l Preservatives used 

l Type of sample (grab or wmposite). 

Sample lids should be used to protea the sample’s integrity from the time it is wlkcted to the tinx 

it is opened in the la&xatory. The lid should contain the wlleaor’s name, the date and time the 

sample was wllccted, and a sample identifstion number. Information on the seal must be identical 

to the information on the label. In addition, the lid should be taped shut so that the seal must be 

broken to open the sample container. Caution should be taken co ensure that glue from tape and 

label tag wires do not contaminate samples, particularly those containing volatile organics and metals. 

Also, waterproof ink should be used to avoid smearing on the label from melted ice used for cooling. 

3.9 SAMPLE PACKAGING AND SEIIPPING 

If the samples are not handdeliveral to the laboratory or analyzed in an onsite laboratory, they 

should be placed in a transportation ca3c (e.g., a cooler) along with the chain-of-custody record 

form, pertinent field mrds, and analysis request forms, and shipped to the lahatory.. Glass 

bottles should be wrapped in foam rubber, plastic bubble wrap, or other material to prevent breakage 

during shipment. The wrapping can be sculred around the bottle with tape. The WntaiWr lid 

should also be sealed with tape. Samples should be placed in ice or a synthetic ice substitute that 



will r&ynin the sample temperature at 4'C ihuofiout sh@ncnL Ice should be plaocd in doubk- 

wrppped mght bags so the water will not leak from the shipping case. Metal or heavy plastic 

ice chests make good sample trampotion Cases. ~kmcnttapcwrsppedaroundc4lendoftbc 

icocbestcnsuma thatitwillnotopcnduriqmnsport Samplingrccords@rcfccablylamimcdor 

WWpOf)CaabCplacedha~ f envelope Md taped to the inside of the transportation case 

to avoid getting them W in case a sampk contairkr or an ice bag kaks. Shipping wmaincrs should 

alsobcsc&dtoprcvcnttampMJ. Aaqyofdlsampliqrecordsshouidbcktptomittin~ 

thcyarcrequestedbythe~tiority. 

Most sampks will not require any special tanspotion prumtiom except careful packaging to 

prevent breakage and/or spillage. If the sample is shipped by wmmon mrrkr or sent through the 

U.S. mail, it must comply with Department of Transportation Hazardous Materials Regulations (49 

CFR Pans 171-177). Air shipment of hazardous mate&As sampka mq also be wvercd by 

rcquircments of tbc Imcmational Air Transport Association (IATA). Before shipping a sample, the 

facility should bc aware of, and follow, any special shipping rquinmerrts. Special packing and 

shipping rules apply to substances considered hazardous mat&& as detWd by IATA ~1c.s. Storm 

wacr sampks are not genmdly considered hazardous materials, but in the event of a spill, kakage, 

etc., at the collection site hazardous materials may bc present in the sampks. Be aware, before 

sampling, of what hazardous materials may bc in me discharge drainage area. If the presence of 

hazardous materids is suspc#d, & m m unless properly trained. 

3.10 CHAIN-OF-CUST0DYPROCEWRES 

Once samples have been obtained and collection procedures arc properly documented, a written 

rroord of the drain of custody of that sample should bc made. This is recommended so the applicant 

can be confident that the samples have not been tampered with and that the sample once analyzed 

is rcprcscntative of the storm water discharge. ‘Chain-of-custody’ rcferr to the documented account 

of changes in possession that ouxr for a partiarlar sample or set of sampks. The chain4-CUStOdy 

recordJlowsan acam& =P-bY--P mreation of the sampling path, from origin through analysis. 

Information necessary in chain-of-custody is: 

* Name of the persons wlkcting the sample 

l Sample ID nuntbcn 
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l Dare and time of sample wllcaion 

0 Lxation of sample collection 

l Names and signaturu of al1 persons handling the samples in the field and in the laboratory. 

TO mme that all neussary information is docmmtrd, a cfiain-of-custody form should be 

developed. An example of such a form is found in Exhibit 3-27. Chain-of-custody forms should 

be pintal on czartmless, multipart paper so all personA handiing the sample receive a copy. All 

sample shipmenu should be ac~ampanied by the &ain-ofdy record and a copy of these forms 

should be reaincd by the originator. In addition, ali receipts associated with the shipment should 

h r&ncd. Carriers typically will not sign for samples; therefore, tis must be used to verify that 

tamphng has not occur& during shipment. 

When transferring possession of samples, the transferee should sign and record the date and time on 

tilt chain+fulstody record. In general, alstody transfers are made for cac3I sample, although 

sampks may be transferred as a group. Each person who takes custody should fill in the appropriate 

section of the chain-ofarstody record. 
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CHAPTER 4- ANALYTICAL CONSIDERATIONS 

4. ANALYTICAL CONSIDERATIONS 

All storm water discharges must be sampled and analyzed in accordance with the test procedures 

provided in 40 CFR Part 136. This section discusses pollutant parameters which must be analyzed 

by storm water permit applicants. If the applicant wants to use an alternative test method, the facility 

must apply for approval (by submitting a description of the method to the permitting authority for 

approval) prior to application submission [see 40 CPR 136.4(d)(3)]. Section 5.4 elaborates on how 

to obtain approval for an analytical method for a parameter that is not included in 40 CFR Part 136. 

EPA-approved analytical methods at 40 CFR 136.3, Tables IB and IC are shown in Appendix C of 

this document 

When choosing the appropriate 40 CFR Part 136 analytical method, the applicant should consider 

sample interferences and potential field sampling error. Most method detection levels arc established 

under ideal sample conditions (e.g., with little or no sample matrix interferences or sampling error). 

Thus, for storm water samples, the method chosen should account for sampling error and 

interferences. 

4.1 INDUSTRIAL REQUIREMENTS 

Industrial dischargers must provide information on the following parameters, as required in 40 CFR 

122.26(c)(1)(i)(E): 

• Any pollutant limited in an effluent guideline to which the facility is subject 

• Any pollutant listed in the facility’s NPDES permit for its process wastewater (if the facility 
has an existing NPDES permit) 

• O&G, pH, BOD5, COD, TSS, total phosphorus, TKN, and nitrate plus nitrite nitrogen 

• Any pollutant known or believed to be present [as required in 40 CFR 122.21(g)(7)] 

• Flow measurements or estimates of the flow rate, the total amount of discharge for the storm 
events sampled, and the method of flow measurement or estimation 

• The date and duration (in hours) of the storm events sampled, rainfall measurements or 
estimates of the storm event (in inches) which generated the sampled runoff, and the time 
between the storm event sampled and the end of the previous measurable (greater than 0.1 
inch rainfall) storm event (in hours). 
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CHAPTER 4- ANALYTICAL CONSIDERATIONS 

4.1.1 INDIVIDUAL APPLICANTS 

Industrial facilities submitting an individual permit application must provide sampling data in three 

parts of the Form 2F application form as discussed below. (Form 2F restates requirements listed 

in 40 CFR 122.21 and 122.26). 

Section VII. A Parameters 

Section VII.A of Form 2F requires the facility to sample (grab and flow-weighted samples) for 

O&G, BOD5, COD, TSS, TKN, nitrate plus nitrite nitrogen, total phosphorus, and pH. These 

parameter are to be monitored by every facility applying for a storm water discharge permit, 

regardless of the type of operations that exist at the site. Sampling for additional parameters may 

be required, depending on the type of facility applying for the permit or the pollutants expected to 

be present in the discharge. These additional requirements arc discussed in detail below, 

Section VII.B Parameters 

Section VII-B of Form 2F requires the applicant to identify all pollutants that are limited in an 

effluent guideline to which the facility is subject, as well as other toxic and nonconventional 

pollutants listed in the facility’s NPDES permit for its process wastewater. EPA interprets that for 

pollutants listed in NPDES process wastewater permits, at a minimum, facilities must sample their 

storm water discharge for those pollutants specifically limited in their process wastewater permit. 

States can be more stringent, however, and may interpret this requirement to mean all pollutants 

listed in the permit. Once these parameters are identified, the applicant wilt be required to sample 

for these parameters by both grab and flow-weighted composite samples, except for the specified 

pollutants which must be grab sampled only. Form 2F requires the applicant to submit maximum 

values. The average values column is not compulsory, but should be completed if data are available. 

Applicable effluent guidelines appear in 40 CFR Parts 405-471. A listing of the Subchapter 

N-Effluent Guidelines and Standards by which the applicant may be regulated appears in Exhibit 

4-1. The applicant must refer to the effluent guidelines and standards for the particular industry, and 

should determine which guidelines apply and which parameters should be listed in Section VII.B of 

Form 2F. 
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99 July 199t 



cHAnml4 - ANALYXICAL coNaDEM~oNs 

S&on VlI.C rquim the applicant to list, for each outfall, each pollutant descrii in 40 CFR Part 

122, Appendix D, Tables II, III, IV, and V (Tables 2F-2,2F-3, and 2F-4 of appkation Form 2F) 

that it knows, or has reason to believe, may be pmcnt in the strmn mtcr discharge. ?hesc 

plimants consist of conventional and nonconventional pollutants, toxic pollutants and total phenol, 

&S ~hrom~graphy/Mass Spectromctry @C/MS) fraction volatile compounds, acid wmpoti~, 

base/neutral compounds, pesticides, and hazardous substan=. These tables are also provided on 

the back of Form 2F. Tables II and III of 40 CFR Part 122 Appendix D have been combined in 

Table 2F-3 of application Form 2F. Table IV of 40 CFR Pat 122 Appendix D is listed aa Table 

2F-2 of application Form 2F and Table V of 40 CFR Part 122 Appendix D is listed as Table 2F-4 

of applic&on Form 2F. There are specific requiren~nts associated with each table. If pollutants 

in Table TV of 40 CFR Part 122 Appendix D (Table 2F-2 of application Form 2F), are directly or 

indirectly limited by an effluent guideline limitation, the applicant must analyze for it and report the 

data. For other polhrtants listed in Table IV of 40 CFR Part 122 Appendix D (Table 2F-2 of the 

application form), the applicant must either report quantitative data, if available, or briefly describe 

the reasons the pollutant is expected to be in the discharge. 

For every pollutant in Tables II and III of 40 CFR part 122 Appendix D (Table 2F-3 of application 

Form 2F) expected to be discharged in concentrations of 10 parts per billion (ppb) or greater, the 

applicant must submit quantitative data. For acrolein, acrylonitrile, 2,4dinitrophcnol, and 2-methyl- 

4,6dinitrophenol, the applicant must submit quantitative data if any of these four pollutants is 

expcaed to be discharged in concentrations of 100 ppb or greater. For every pollutant expected to 

be discharged with a concentration less than 10 ppb (or 100 ppb for the four parameters mentioned 

above), the applicant must either submit quantitative data or briefly explain why the pollutant is 

expcacd to be discharged. 

For the parameters identified in Table V of 40 CFR Part 122 Appendix D (Table 2F4 of application 

Form 2F) that the applicant believes to be present in the discharge, no sampling is required. If 

previous analyses of these parameters were conducted, the results must h reported. Otherwise, the 

applicant is required to explain why these pollutants are believed to be present. 
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(3LU7TR 4 - AN.UYTK4L CONSIDERATIONS 

S&l busirresses are exempted from the reporting rquircmcnts for the organic toxic pollutants 

presented in 40 CFR Part 122, Table II of Appendix D. Applicants can claim a small business 

exemption if: 

l The facility is a coal mine and the probable annual production is less than IoO,OOO tons per 
year. The applicant may submit past production data or estim& future production data 
instead of conducting analyses for the organic toxic pollutants list4 in Table X-3 of 
application Form 2F. 

l TBe facility is not a coal mine, and the gross total annual sales for the most recent 3 years 
is, on average, less than SIoO,ooO per ye (reflected in second quarter 1980 dollars), The 
applicant may submit sales data for those years instead of conducting analyses for the organic 
toxic pollutants listed in Table 2F-3 of application Form 2F. 

Section VIII of Form 2F requires the applicant to provide biological toxicity testing data for storm 

water discharges associated with industrial activity. Applicants are required to perform biological 

toxicity testing for the storm water application if the facility’s NPDES permit for its process 

wastewater lists biological toxicity (EPA interprets ‘listed” as limited). For example, if a facility’s 

NPDES process wastewater permit has an acute toxicity limit of a lethal concentration (L&J, equal 

to 75 percent effluent using ceriodaphnia, then that facility must also test its storm water discharges 

associated with industrial activity and report the results of the tests in Section VIII of Form 2F. 

Until whole effluent toxicity methods are promulgated by EPA in 40 CFR Paxt 136, toxicity testing 

should be conducted using the most appropriate methwls and species as determined by the permitting 

authority. In the absence of State acute toxicity testing protocols, EPA recommends using the 
. . . . 

methods described in Methods for Measung the Acute Toxwtv of Efnuenuandvmn Watcn 

to Fresh Water a Marine Or-. EPA/600/4-90-027 (Rev. September 1991) 

4.1.2 GROUP APPLICANTS 

Industrial facilities submitting a group application must also provide sampling data (from the 

sampling subgroup) which is required to be submitted in Sections VII, VIII, and Ix along with the 

cefiification in Section X of Form 2F. At a minimum, these parameters Include O&G, BODJ, COD, 
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TSS, TKN, nitrate plus nitrite nitrogen, total phosphorous, and pH. Furtkrmore, ah poll- 

listed in an efnuent guideline or limited in an NPDES permit applicable to the sampling facilities 

within the group must be sampled, as ~11 as pollutarns suspeded of being present based on 

s-mcanr matcrids and industrial tivitics present onsite. 

4.2 MUNICIPALREQ- 

For part 1 of the municipal permit application, municipalities must submit samples from the field 

smning effort for pH, total chlorine, total copper, phenol, and detergents (or swfaaants). A 

narrative description of the color, odor, turbidity, and presence of oil sheen and surface scum must 

be included. For Part 2 of the permit application, municipalities must provide quantitative data for 

the organic pollutants listed in Table IJ of 40 CFR Part 122 Appendix D, and the pollutants listed 

in 40 CFR Part 122, Appendix D, Table TIT, as well as some additional pollutants. These pollen 

are listed in Exhibit 4-2. 

Furthermore, 40 CFR 122.26(d)Q)(iii)(A)(5) requires that estimates be provided of the annual 

pollutant load of the cumulative discharges to waters of the U.S. from all identified municipal 

outfalls, and the event mean concentration of the cumulative discharges to waters of the U.S. from 

all identified municipal outfalls during storm events for the p arameters listed in Exhibit 4-2. 

Estimates of the parameters must be accompanied by a description of the procedures for estimating 

constituent loads and concentrations, including any modelling, data analysis, and calculation methods. 
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CHAPTER 5 - FLEXIBILITY IN SAMPLING 

5. FLEXIBILITY IN SAMPLING 

The requirements for storm water sampling for permit applications offer some flexibility by the 

permitting authority. The areas of flexibility are discussed below. 

5.1 PROTOCOL MODIFICATIONS 

The permitting authority may allow sampling protocol modifications for specific requirements on a 

case-by-case basis. For example, the permitting authority may accept application forms with 

incomplete sampling data if there was no rainfall at the applicant’s facility prior to the submission 

deadline. However, the permitting authority will require that sampling data be submitted as soon 

as possible. The reason for not submitting data must be certified by a corporate official (for 

industrial facilities) or the principal executive officer or ranking official (for municipalities). 

Another area where permitting authorities may allow flexibility in storm water sampling is acceptance 

of quantitative data from a storm event that does not meet the representative rainfall criteria of within 

50 percent of the volume and duration for the average storm event for the area. The permitting 

authority may decide that the discharge data provided is better than no data at all. 

In addition, the permitting authority may establish appropriate site-specific sampling procedures or 

requirements, including sampling locations; the season in which the sampling takes place; the 

minimum duration between the previous measurable storm event and the storm event sampled; the 

minimum or maximum level of precipitation required for an appropriate storm event; the form of 

precipitation sampled (snow melt or rainfall); protocols for collecting samples under 40 CFR Part 

136; and additional time for submitting data on a case-by-case basis. The permitting authority should 

be contacted for preapproval of any necessary protocol modifications. In the case of group 

applications, EPA Headquarters should be contacted. 

5.2 PETITION FOR SUBSTITUTING SUBSTANTIALLY IDENTICAL EFFLUENTS 

As described at 40 CFR 122.21(g)(7), when an industrial applicant has two or more outfalls with 

substantially identical effluents, the permitting authority may allow the applicant to test only one 

outfall and to report that the quantitative data also apply to the substantially identical outfalls. in the 

case of group applications, the petition must be submitted to EPA Headquarters. 
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CHAPTER 5- FLEXIBILITY IN SAMPLING 

For facilities seeking to demonstrate that storm water outfalls are substantially identical, a variety 

of methods can be used as determined by the permitting authority. Three possible petition options 

are discussed here: (1) submission of a narrative description and a site map; (2) submission of 

matrices; or (3) submission of model matrices. Detailed guidance on each of the three options for 

demonstrating substantially identical outfalls is provided below. An owner/operator certification 

should be submitted with each option. See Section 5.2.3 for an example of this certification. 

5.2.1 OPTION ONE NARRATIVE DESCRIPTION/SITE MAP 

Facilities demonstrating that storm water outfalls are substantially identical may submit a narrative 

description of the facility and a site map to the permitting authority. The narrative portion must 

include a description of why the outfalls are substantially identical. Petitioners may demonstrate that 

these outfalls contain storm water discharges associated with: 

l Substantially identical industrial activities and processes; 

• Substantially identical significant materials that may be exposed to storm water 
[including, but not limited to, raw materials, fuels, materials such as solvents, 
detergents, and plastic pellets; finished materials such as metallic products; raw 
materials used in food processing or production; hazardous substances designated 
under Section 101(14) of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA); any chemical the facility is required to report pursuant 
to Section 313 of Title III of the Superfund Amendments and Reauthorization Act 
(SARA); fertilizers; pesticides; and waste products such as ashes, slag, and sludge that 
have the potential to be released with storm water discharges as per 40 CFR 
122.26(b)(12)]; 

• Substantially identical storm water management practices (such as retention ponds, 
enclosed areas, diversion dikes, gutters, and swales) and material management 
practices (such as protective coverings and secondary containment); and 

l Substantially identical flows, as determined by the estimated runoff coefficient and 
approximate drainage area at each outfall. 

The site map should include an indication of the facility’s topography; each of the drainage and 

discharge structures; the drainage area of each storm water outfall; paved areas and buildings within 

the drainage area for each storm water outfall; all past or present areas used for outdoor storage or 

disposal of significant materials; identification of the significant materials in each drainage area; and 

identification of each existing structural control measures used to reduce pollutants in storm water 
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mff, materials loading and access areas, and areas where pesticides, herbicides, soil conditioners, 

and fertilizerS are appiied. 

Exhibit 5-l offers an example of a narrative description/site map petition that suffkiently 

demonstrates identical outfalls. A demonstration of how to determine runoff coefficient estima~ 

wa.s presented in Section 3.2.2. Exhibit 5-2 presents an example of a site map to be included with 

the narrative description. 

5.23 OPTION ‘IWO: USE OF MATRICES ‘I-0 INDICATE IDENTICAL 0UTFA.LI.S 

Facilities attempting to demonstrate that storm water outfalls are substantially identical may submit 

marias and an owner/operator certification describing specific information associated with each 

outfalf to the pennitting authority. Matrix information is required only for those outfalls that the 

permit appkant is attempting to demonstrate are identical, not for all outfalls. Petitioners must 

demonstrate, using the matrices, that the outfalls have storm water discharges that meet the criteria 

listed in Section 5.2.1. Refer to Exhibit 5-3 for examples of matrices that demonstrate substantially 

identical outfalls and Section 3.2.2 for guidance on determining nmoff coefficient estimates. 

5.2.3 OPTION THREE: MODEL MATRICES 

Facilities attempting to demonstrate that storm water outfalls are substantially identical may submit 

model matrices and an owner/operator certification to the permitting authority. This option is 

particularly appropriate for facilities with a large number of storm water outfalls and the potential 

for numerous groupings of identical outfaIls. In addition, this option may be useful in group 

applications that have a large sampling subgroup. 

Model matrices should contain information for pllt . . . nroz . For 

example, if a facility has 150 outfalls and several groupings of identical outfalls, the facility would 

cm of the groupings of identical outfalls to provide information in the model matrices. The 

petitioner must demonstrate, using these matrices, that all outfalls within this grouping have storm 

water discharges that meet the criteria listed in Section 5.2.1. 

The facility should provide an owner certification that all other groupings of outfalls have been 

examined and certified as substantially identical outfalls according to the criteria established in the 
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I. 

II. 

m. 

T%e Pepper Company of Philadelphia, Pennsylvania, is primarily engaged in 
manufacturing paperboard, including paperboard coated on the paperboard machine 
(from wood pulp and other fiber pulp). This establishment is classified under SIC 
code 2631, Pursuant to the November 16,1990, NPDES storm water permit 
application regulations, this facility is considered to be ‘engaging in industrial 
activity’ for the purposes of storm water permit application requirements in 40 CPR 
122.26@)(14)(i) and (ii). 

‘When an applicant has two or more outfalls with substantially identical effluents, 
the Director may allow the applicant to test ody one outfall and report that the 
panthive data also apply to the substantially identical outfalls.’ 
I40 CFR 122.21(g)O] 

In accordance with 40 CFR 122.21(g)(7) of the NPDES regulations, The Pepper 
Company hereby petitions the State of Pennsylvania (the permitting authority) for 
approval to sample certain representative storm water outfalls in groupings of storm 
water outfalls that are substantially identical. The Pepper Company will demonstrate 
that of the tefi (10) outf&s discharging storm water from our paperboard 
manufacturing piant, there are two pairs of substantially identical outfalls. Outfalls 3 
and 4 are substantially identical and should be grouped together. Outfalls 8 and 9 
are substantially identical and should be grouped together. &falls 1, 2, 5, 6, 7, 
and 10 have distinct characteristics and, therefore, will not be grouped together with 
other outfalls for the purposes of storm water discharge sampling. 

The Pepper Company will demonstrate that the substantially identical ourfalls that 
have been grouped together contain storm water discharges associated with: (1) 
substantially identical industrial activities and processes that are occurring outdoors; 
(2) substantially identical significant materials (including raw materials, fuels, 
finished materials, waste products, and material handling equipment) that may be 
exposed to storm water; (3) substantially identical material management practices 
(such as runoff diversions, gutters and swales, protective coverings, and structural 
enclosures); and (4) substantially identical flows, as detetmined by the estimated 
runoff coefficient and approximate drainage area at each outfall. 
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A. Dcsaiptim of Industrial Activities at the Pepper Company 

The Pepper Company receives wastepaper in bales. This baled wastepaper is sent 
through a hydropulpcr and converted to pulp. The fiber material is concentrate& 
mxed, and then drawn through refiners to the paper machines. Wires, plastics, and 
~SC.&IEOUS material are removed during the pulping. 

Three systems are used to produce top liner, back paper, and filler. The highest 
quality fiber is used for the top liner, the medium quality is used for the back paper, 
and the poorest quality is used for the filler paper. Wireforming or conventional 
boxboard processes are employed to produce clay-coated boxboard, using a water- 
based clay-coating material. Additional materials may be used as binders. These are 
stored indoors and are not exposed to precipitation. Ammonia is used in the clay- 
coating process. Off-grade fiber and trim material are ground up and ftturncd to the 
liquid process strcar~~. Slime control agents, consisting of bactericides, are used in 
association with this process. These agents are organic materials used to prevent 
souring of mill operations. They are nceived in dmms and stored indoors. Empty 
drums are returned to the supplier to reuse. In addition, the Pepper Company 
operates an onsite landfill for the disposal of miscellaneous waste materials removed 
during pulping and paper cuttings operations. 

B. Ikmonstration of Why Outfalls Are Substantially Identical in Terms of 
Industrial Activities Conducted Outdoors. 

Q&ah 3 and 4 

Outfalls 3 and 4 are substantially identical in terms of industrial activities conducted 
outdoors. Both outfalls contain storm water discharges associated with the outdoor 
storage of baled wastepaper. Ihe wastepaper, which consists of old corrugated 
containers, mixed paper, and other types of wastepaper, is received weekly and 
stored for up to 3 weeks in Storage Areas #I and #2. These uncovered storage areas 
are enclosed by chain-link fencing. 

s8and9 

Out-falls 8 and 9 dram storm water mnoff from areas where aI industrial activities 
occur w. The industrial activities occurring under roof cover at these two 
outfalls include hydropulping, storage of concentrated fiber material, refining, and 
paperboard production. ‘These industrial processes have no potential for contact with 
precipitation. 
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2. SiPnffirlnt 

A. Iksuiptiocl d Significant Maatdak at tic Peppex colnpnny 

The significant materi& listed b&w LIZ uSed by tk Pepper Company to 
manufactue papcrboaKi. These rnatcds arc stated indoors, uIllcsa othawise 
indicated. 

(i) Raw, including baled wastepaper (off-spec damaged paper stock or 
recycled paper) [was&paper b bbrsd outdorm at Sm Artlps #l and n]; 
clays, ammonias, sizings, and slime control agents (chlorine dioxide); caustic; 
anumnia, which is *red in two tanks. [See Sttunp Arta #3]. 

(ii) v including miscellaneous materiti removed during pulping and 
paper antings (such as staples, rubber bands, styrofw, etc.). These waste 
materials are stored indoors in open dumpsters. However, prior to disposing of the 
waste in the onsite landfill, these dumpsters arc moved outdoors where they are 
potentially exposed to precipitation for 12 hours or less. [sa St4xage h #3]. 

(iii) m w including paperboard and molded fiber products. These are 
always stored indo0n.l 

(iv) m, including wood pallets (which are used to transport and haul raw 
materials, w&e materials, and finished products) are stored both indoors and 
outdoors. [See Stomp Area #3]. The Pepper Company has an above-ground fuel 
ta.nk with a pump. [See Sto-e Area #3]. 

B. Dtmomtration of Why Outfalls on SubstmtiaUy Identical in Terms d 
Signiiiamt Materi& that Potentially May be Exposed to Storm Wattr 

3m 

Outfalls 3 and 4 are substantially identical in terms of significant materials that may 
be exposed to storm water. Both outfalls contain storm wter discharges associated 
with the outdoor storage of baled wastepaper. ‘Ihe wastcpaper, which consists of old 
comgiitcd containm, mixed paper, and other types of wastepaper, is received 
weekly and stored for up to 3 weeks in Storage Areas #I and Kz. ?he-se uncovered 
storage areas are enclosed by ckk~-link fencing, 

Outfalis .8 and 9 are substantially identical in terms of significant materials. Both 
outfalls contain storm water rtk;roff frum arw that have m 
potcntiatiy exposed to storm water. All industrial activities occurring in the arw4 
drained by Outfalls 8 and 9 ocwr completely indoors. 
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A Desciptiou of Matehal Mana!gemcnt mdiccs at the Pepper cumpatly 

The Pepper Company uses a wide range of storm water management practices and 
maoxiai management practices to limit the contact of significant materials with 
precipitation. Non-structural storm water management praaices include empIoyee 
training, spill repotting and clean-up, and spill prevention techniques. Struccunl 
storm warer management practices include: 

(i) Diversion= (both above-ground trenches and subterranean ddlS)UCUSUJ 
to divert surface water from entering a potentially wntaminated area. 

(ii) wrs/SwaleS (wnstnrcted of wncre& or grass) channel storm water runoff to 
drainage systems leading to separate storm sewers. 

(iv) w Flay (which is the flow of storm water over vegetative anas prior to 
entrance into a storm water conveyance) allows much of the storm water to infiltrate 
into the ground. The remainder is naturally fh-cd prior to reaching the storm 
water conveyance. This is not considered sheet flow since natural drainage channels 
may be carved out during a heavy storm event. 

B. Demonstration of why Outfalls Are Substantially Identhl in Terms of 
Storm Water Management Pradicrs Used 

Is 3 and 

Outfah 3 and 4 are substantially identical in terms of storm water management 
practices used. 3~1th outfalls contain storm water discharges associated with the 
outdoor storage of baled wastepaper, located in Storage Areas #I and u?. Concrete 
gutters at both sites channel storm water away from the storage areas down to the 
respective outfalls. 

Outfalls 8 and 9 are substantially identical in terms of storm water management 
practices used. Both outfalls contain storm water runoff from areas that have L~Q . . Slpntficant materi& potentially exposed to storm water. All industrial aaivities 
occurring in the areas drained by Outfalls 8 and 9 occur completely indoors. Both 
outfalls receive overland flow storm water. From roof drains, the storm water in 
both drainage areas is then conveyed over similarly graded vegetative areas prior to 
entrance into the respective outfalis. 
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A. Ikmoastrath d M’by ChdfaIIs Am SubstantialIy Identid iu Tams of 
Flow, m -cd by ‘IBe EMmated RnnoK CoefMeut and 
ApproW Imkabge Arm at Eadl chlffau 

Outfalls 3 and 4 arc substantially identical in terms of flow. Both drainage areas 
havea2to7per#nt~eandwlnainfinettxtllredJoiienater~#perctnt 
clay) with a vegetative cover. The estimad runoff coefficient for both outfalls is 
.2. The approximate drainage area for each outfall is similar. Outfall 3 has an 
approximate drainage area of 3,500 square feet, Outfall 4 has an approximate 
drainage area of 2,900 square feet. 

outfalls 8 and 9 are substantially identical in terms of flow. Both drainage areas 
have a 2 to 7 percent grade and wntain fine textured soil (greater than 40 percent 
clay) with a vegetative cover. The estimated runoff coefficient for both outfalls is 
.2. The approximate drainage area for each outfall is similar. Outfall 8 has an 
approximate drainage area of 7,600 square feet. Outfall 9 has an approximate 
drainage area of 8,700 square feet. 
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8 

I 

9 

Key: 

A = Outdoor storage of raw materials and material-handling equipment 
B = Fueling 
C = Waste materials storage (dumpster) 
D = lmdinghnloading of raw mamials, intermediate products, and final 

products 
E = Landfill activitv 

Sigdicant Materials IImt May Be Expod to Stoma Water 

8 I 

9 

Key: 

A = Outdoor ammonia tank 
B = wood pallets 
C = Above ground gas tank 
D = Waste materials 
E = Baled wastepaper 
F = Finished uroducts 
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I 3 I X I --- 

I 4 I X I I 

I 8 I I I X I 

I 9 I X I 

Key: 

A = Runoff diversions 
B = Gutt.ers/swa.les 
C = Overland flow (not sheet flow; flow through 

vegetative areas) 

8 0.2 7,600 

9 0.2 8.700 

Key: 

A = Estimated runoff coefficient 
B = Approximate drainage area of outfall (square feet) 
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model matrices described in Exhibit 5-3. The owner/operator who signs doarmemx intiisscdoa 

should include the following certification: 

‘I cuti@ under penalty of law that this docum,ent and all a~4~1~nt.s vlnrt prepared 
under my dire&on or supervision in acuxdance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submit&d, Based on 
my inquiry of the person or persons who manage the system, or those persons directly 
responsible for g&wing the information, the information submitted is, to the best of 
my knowledge and belief, true, accuGwandcompletc. Iamawarethatthcrearc 
significant penalties for submitig false info&on, including the possibility of furc 
axI imprisonment for knowing violations’ [as per 40 CFR 12222(d)]. 

5.3 ALTERNATE 40 CFR PART 136 METHOD 

AS required in 40 CFR 136.4, the applicant must request the approval of an ahmate test procedure 

in writing (ii triplicate) prior to testing. The request must be submitted to the Regional 

Administrator through the Director of the State agency responsible for issuing NPDES permits. ‘DE 

applicant must: 

l Provide the name and address of the responsible person or firm making the discharge (if not 
the applicant), the applicable identification number of the existing or pending pennit, tit 
issuing agency, the type of permit for which the alternate test procedure is requested, and the 
discharge serial number; 

l Identify the pollutant or parameter for which approval of an alternate testing procedure is 
being requested; 

l Provide justification for using testing procedures other than those specified in 40 CFR part 
136; 

l Provide a detailed description of the proposed altemale test procedure, together with 
references to published studies of the applicability of the alternate test procedure to the 
effluents in question; 

l Provide comparability data (for applicants applying for nation wide approval of an alternative 
test procedures). 

The permitting authority will notify the applicant within 90 days regarding the approval of the 

ah.emau method. 
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5.4 LACK OF METHOD IN 40 CFR PART 136 

If a specific pohant that muti be tested does not have a corresponding analytical method listed in 

40 CFR Part 136, the applicant must submit information on an appropriate method to be used. ~hc 

permitting authority must approve its use prior to coliection and analysis of sampling data. The 

berry should be consuIted for suggtstions and information about analytical methods that can be 

used. All information justifying the alternative method should be sent to the permitting authority 

prior to use. 
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CHAPTER 6 - HEALTH AND SAFETY 

6. HEALTH AND SAFETY 

Storm water sampling activities may occur when the sampling environment and/or storm water 

discharges create hazardous conditions. Hazardous conditions associated with sampling include: 

• Hazardous weather conditions (e.g., wind, lightning, flooding, etc.) 

• Sampling in confined spaces (e.g., manholes) 

• Hazards associated with chemicals 

• Biological hazards (e.g., rodents and snakes) 

• Physical hazards (e.g., traffic, falling objects, sharp edges, slippery footing, and the potential 
for lifting injuries from opening or removing access panels and manhole covers, etc.) 

It is essential that sampling personnel be aware of these hazards. Sampling personnel should be 

trained to evaluate potentially hazardous situations and develop ways for handling them. Since 

sampling hazards can be life threatening, safety must be the highest priority for all personnel. This 

chapter outlines general health and safety issues and concerns. Additional references discussed below 

should be consulted for more specific guidance to avoid adverse health and safety situations. 

6.1 GENERAL TRAINING REQUIREMENTS 

Reparation and training of all sampling personnel should be completed before beginning any 

sampling task. Extreme care should be taken to allow for safety precautions including proper 

equipment and appropriate operational techniques, sufficient time to accomplish the task, training on 

potential hazards, and emergency procedures. EPA’s Order 1440.2 sets out the policy, 

responsibilities, and mandatory requirements for the safety of personnel who are involved in 

sampling activities. This order, which is found within the EPA Compliance Monitoring 

Inspector Training: Sampling manual, provides further guidance to applicants’ storm water sampling 

personnel. Basic emergency precautions include having access to both local emergency phone 

numbers and communication equipment (i.e., phones or radios), and ensuring that personnel are 

trained in frost aid and carry first aid equipment. 
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CHAPTER 6- HEALTH AND SAFETY 

6.2 NECESSARY SAFETY EQUIPMENT 

Exhibit 6-1 contains a list of safety equipment that may be appropriate depending on the 

characteristics of the sampling site. 

Flashlight 18-inch traffic cones 

Meters (for oxygen, explosivity, toxic gases) Insect/rodent repellant 

Ladder Ventilation equipment 

Safety harness 50 feet of l/2-inch nylon rope 

Hard hat Safety shoes 

Safety goggles Rain wear 

Coveralls Gloves (rubber) 

Respirator 

Reflective vests 

First aid kit 

Self-contained breathing apparatus 

Source: Adapted from NPDES Compliance Monitoring Inspector Training: Sampling, 
U.S. EPA. August 1990. 

6.3 HAZARDOUS WEATHER CONDITIONS 

Common sense should dictate whether sampling be conducted during adverse weather conditions. 

No sampling personnel should place themselves in danger during high winds, lightning storms, or 

flooding conditions which might be unsafe. Under extreme conditions, a less hazardous storm event 

should be sampled. 

6.4 SAMPLING IN CONFINED SPACES 

Confined spaces encountered by storm water sampling personnel typically include manholes and 

deep, unventilated ditches. A confined space is generally defined as a space that is somewhat 

enclosed with limited access and inadequate ventilation. 
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?he National Institute of Occupational Safety and HeaIth (NIOS)F) has developed a manual entitled 

mwork.ing in Confined Spaces? which should be consulted prior to confined space entry. AISO, 

several States have developed specific procedures which should also be consulted. Unless they have 

been trained for confi space entry, sampling personnel should avoid entry under all 
. 

CuatoutanctS. 

6.4.1 HAZARDOUS CONDITIONS IN CONFINED SPACES 

Confmed spaces pose a safety threat t0 Sampling personnel because of low oxygen, explosivity, and 

toxic gases. When entering a confmcd space, a quahfied person should ensure that the armosphere 

is safe by sampling to test for oxygen levels, potential fiammablc hazards, and toxic materials known 

or ~~~p2a.d m be present. If atmospheric conditions are detected, the confmed space should bc 

ventilated or sampling personnel should USC a s~~f-~ntained air supply and wear a life line. At least 

OX person should remain outside of the confrmd space in the event that problems arise. If 

atmospheric testing has not been properly conducted, the confined space should not be entered. 

Manholes can also pose a threat to safety because of the small wnfured area, slippery surfaces, sharp 

objects, unsafe ladders, etc. 

6.4.2 SPECIAL TRMNlNGREQuIREItiENTs 

Personnel should not enter into a wnfmed spa= unless trained in wnfmed space enrry techniques. 

Such training wvers hazard recognition, the use of respiratory equipment and atmospheric testig 

devices, use of special equipment and toois, and emergency and rescue procedures. In addition, at 

least one member of the sampling crew should be certified in basic first aid and Cardiopulmonary 

Resuscitation (CPR). Sampling personnel should, on an annual basis, practice confined space 

rescues. 

6.4.3 PELWIT SYSI’EM 

If entry into a confined space is necessary, an entry permit system should be developed which 

includes a written prowlure. This permit should include, at a minimum: 

l Description of type of work to be done 

l Hazards that may be encountered 



l Iacatkm and description of the confined space 

l Znfwmation on atmospheric conditions a5 confined space 

l Fersonnel training and emergency procedures 

l Npnw of sampling personnel. 

The manual developed by NIOSH discusses ihis permit system in more detail. Furthermore, the 

OCCUP~.~OIUI Safety and Health Administration (OSHA) proposed a ruk on June 5,1989 (54 FR 

24080) that would implement a permit system. The ruk is expected to be finalized and published 

lattitl1992. 

6.5 CHEMlCAL HAZARDS 

Sampling p~rsonncl cm also be at risk of exposure to hz?zdous chemicals-either chemicals in the 

actual storm water discharge or the chemicals that have been placed in the sampk colkctjon 

wntaincrs for sample preservation. Therefore, direct contact with the pmcrvativcs and the storm 

water (if hazardous chemicals are suspected to be present) should be avoided. Sampiing personnel 

should mar gloves and safety glasses to avoid skin and eye exposure to harmful chemicals. 

Sampling personnel should be trained to avoid exposure and instructed as to what to do if exposure 

occurs (e.g., flush the eyes, rinse the skin, ventilate the arca, dc.). 

6.6 BIOLOGICAL HAZARDS 

Storm water sampling personnel may also encounter biological hazards such as rodents, snakes, and 

insects. The sampling crew should remain alert to these hazards. As mentioned in Section 6.2, 

necessary sampling equipment, for certain locations, should include inscuhdcnt repcllant and a first 

aid kit. 

6.7 PEYSICAL HAZARDS 

The sampling crew should be aware of a number of physical hazards that could cause accidents at 

the sampling site. These hazards include traffic hazards, sharp edges, falling objcas, slippery 

footing, and lifting injuries from removing manhole wvers. Sampling personnel should pay close 

aattion in order to prevent these safety hazards at all times. 
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If the ZU@C point is in a manhole, a street gutm, or ditch nw the street, psrticdar mention must 

be given 20 marking off the work are4 t0 Warn oncoming traffk of lhe pruence of the sampling 

crew. Traffic cones, warning signs, and barricadej should be placed in appropristc places around 

the ampling point. 
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Instructions - Form 2F 
Application for Permit to Discharge Storm Water 

Associated with Industrial Activity 
Who Must file Form 2F 

Form 2F must be completed by operaton of facilities which discharge storm water associated with industrial 
a&@ or by operators of storm water discharges that EPA is evaluating for designatron as a slgndicm 
contnbutor of pdlutants :o waterS of the United Stata% or as CorrtribuIrng to a nO(atron of a water qwllty 
standard. 

Operators of dwharges which are composed entirely of storm water must complete Form 2F (EPA form 
310-p) rn conpxtlon wrth Form 1 (EPA Form 3510-t}. 

Operators of discharges of SfOm Hater which arB COmbiMd with mass wastewater (process wastewater 
IS water !hat comes :nto direct c~ntlld wkh or resti from the production or use of anv ~VV rnatmiaj. inlerm.+ 
diate product. finished product. byproduct waste Product or wastmntrr) must comotete and sutxnn Form 
2F. Form 1. and Form 2C (EPA Form X510-2C). 

Ooeraton of discharges of storm water which are Cwnbirud wkh nonproceu wast6vater (nonprocess 
wasmva!er mcludes noncontact Coding Water and SantiQ’ WISteS which are not regufatd by effluent gude- 
lines or a new source performance standard. except dirclram by edducatioti, medical, or ComrnerctaI 
chemical r&oratories) must complete Form 1, form 2F. and fQm 2E (EPA Form 3510.2E). 

Operzltors of new sources or new discharges of QOrm VGItar auachtad wkh irdustrtal act* which w~li be 
combined wrth other nonstormwater new SoWces or new discharges must submn Form 1. Form 2F. and 
Form 20 (EPA Form 3510-20). 

Wherr to File Applications 

The applcatlon forms shouid be sent to the EPA RegioMl Office tiich covers the State in which Ihe faclity 
is located. form 2F must be used only when appWg for permits in States where the NPDES permrrs 
program IS adm:nlstered by EPA for faciiitks located in States which are approved to administer Ihe NPDES 
permits Drogram. the State enwronmental agency shotdd be contacted for p10per permti appkatlon forms 
and instructiOns. 

lnformarron on whether a panicular program is admit-We& by EPA or by a Slate agency can be obtalned 
from your EPA RegIonal Office. Form 1, TaMe 1 of Ihe ‘General Instructions’ lists the addresses of EPA 
RegIonat Offices and the States wrthin the jurisdiction of each Offica. 

Completeness 

Your applmtion will not be considered compkte unless you answer every question on this form and or: Form 
I. If an item does not apply to you, enter’NA’ (iof not applicable) to show that you considered the question 

Public Availability of Submmed IIlf~tiOIl 

You may not dalm as conMential any information required by this form or Form 1, wtrelher the information 
IS reported on the forms or In an attachment Section 402(j) of the C&an Water Act requires that all oermrf 
applications will be avaiiable to th public. This bnfonnatux will be made available to the puUic upon request 

Any informatan you submit to EPA which g-s beyond that rectuired by this form, Form 1. or Form 2C YOU 
may claim as confiientlal. but claims for infomration which are eftkient data WIII be denled. 

If you dc not assert a daim of confk3entiaMy at the time of submitting the information. EPA may make lhe 
mformatlon pml~c tihout hrrthtr notice to you. Ctalms of confiientlalrty wtll be handled tn XCOrdanCe with 
EPA’s business confdentalrty regulations at 40 CFR Pan 2. 

Defintlions 

All slgnifiant terms used in these instructions and in the form are Mined in the glossary found In lhe General 
lnstructlont whicn accompany FOnn 1. 

EPA IO Number 

.WJ~ your EPA iUen$ifiCaIJOn Number at the fop of each ode-numbered page of Form 2F You may CODY [n’s 
number dlrectly from item I of Form 1 
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llem I 
Yw my usa me msp you pruwhd for ftem Xl 0f FOrfn 1 to detemune the Iqtdude and longdude of each of 
ytxv o&lb and the mm0 of the receting water. 

ttrm II-A 

If you check m’ to this question. amphte aft MN of the CharI. or aMch a copy of any previous sum1ss~0n 
you h$vs me to EPA contalnmg me same intornution. 

Item If-8 

Yw are not required to SubnVt a description of future Pdlution COMrd Projects if you do not ulsh to 0r If now 
Is paMed. 

fttrm III 

Attach a site map shoWng lopography (or tndicating the Wine d drainage areas served by the outfall(s) 
coveted in the ap#catiWl if a topographic map i!l UnaVaikbte) depiottng the faclrity Including: 

each d Its drainage ud discharge WuCtureS; 

tP!e dramgo aru d each stmn w8tY autfak 

paved areas and buldii wUNn the drainage am d Oroh storm water outfall. each known oasl 01 
present areas used tOr outdoor storage or dWCU d UgnawuP materiekr, each existing structural con. 
trd mmsum to mcW8 pdlutanU in QOrm Wn8r &. WOWS loading and acoess areas, areas tire 
pesticides. herbwM, soil cordtbrm rrd hrtltzen ue 8pplw 

each of Its hazardous waste tfeam SUWJO 01 d&W fadUies (hdudlq each area not required t0 
t-axe a RCRA fnwmil which s us& for accumulating hazardous waste for less then 90 oays under a0 CFR 
2623); 

each well &IWO ffuids fmn the facility am infected underground: and 

spnngs. and other stice waler bodies wfQch receive stolln water d’ucharges from the facilrty. 

firm N-A 

For each outfall. provide an estimate of the area drained by the oulfaii w?kh is covered by impentous 
surfaces. For the purwse d Uu appliatkn. trnpe~&~~ surfam l ra surfaces where storm water runs off at 
rates that are srgnificaw hiqhn than background rates (r.g.. predevelopment bvels) and indude paved 
areas. bulfding roots. p8rklng lots. 8nd roadways. Include an estimated the total area (including all Impervl- 
ous and pervious l rusl dninecf by eech outfall. The sde map required under Rem Ill can be used to estltnate 
the totat area dramed by each ocntdl. 

ttrm N-8 

Provide a narrative dMptbrr & significant materials that are currently or in the past three years have been 
treatacl. stored. or disposed Ln l manna to Jt0w expasure to storm watt memod d treatment storage of 
disposal of these nuterWt; put ud present materuls management practices employed. in the lasl Q-we 
years. to mlrumtlr corUut by theu muteriafs w-tth storm water runc4 rrutenals loading and access areas 
and the lombor nunnu. ud fmqmoy in which petnicdes. herbicides. soil conditioners. and feniluers are 
atWed. SlgdbaH mutodais shdd k iderttifii by chemical nam6, form (e.g.. powder. liqud. WC ). and 
typeO!COMMUlXtnrtrmt u& Indkrte any materials treated, stored, or disposed of together. ‘Signtil- 
cant mater-i&’ Mules. but is nol IknMed to: raw materials; fuels; materials such as sdvents. detergents. and 
plastic Wets: tifitshed materUs such as metallic products: raw mater&s used in lo0d prccesslng of produc- 
tm: hazardous substances designated under Section 10 t(l4) cl CERCU: any chemical the faclrty IS re- 
WlrOd to repOR pUnWIt to Sectwn 313 of rtie III of SARA; fenflizen; pesticictes: and WZiSte products sucn 
as ashes. Jag and Judge that ~UW the potential to be released Wh storm water discharges. 

Item Iv-c 

For etach outtaIl, stfuturd contrdr Include structures which endose matcnat Mndllng or storage areas 
covenng materials. befmq dikes, or drversion dnches around manufacturing. productIon. storage or treat. 
mant unnt. retention ponds. etc. Nonstructural comro~s Indude practices such as soJl preventQn plans 
employee tnWW?g. vlsud inspectbons, veventrve mantenance. and housekeeping measures that are used 10 
prevent or mtnlmue the potentul for releases 0f pollutants. 
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Item v 

Pm@ a certjfic&n that all outfans th8t d&d m It- WJM dbchaw 8ssMatcd WUPI ~~~~1 
activity have been tested or evaluated for the prance of non-storm water discharges which are not covered 
by an NPDES permiL Tests for such non-storm watar dischargea may indude smoke tests, fluorometnc dye 
tests. analysts d accurate scherrUcs.‘as wdl as other appropriate tea& Pan B must indude a dcscnpt~ 
d me method us&. the date of any testing, and the outdo dramage poittts that were direcUy observed durrng 
J test Nl IJO~-SKWTI water dkhaQ@S must be identified in a Fm 2C or Form 2E MI& must accompany 
mts appdica!ion (see begMing d hstmdms undu sadon t&Id Who Muat File Form 2p for a eescnp~~~~-~ 
of when Form 2C and Form 2E must be submitted). 

item VI 

provide a description of exiSing infomratfon rsgardtng the hfst#y d sfgr&ant leaks or spifls of IOXIC 01 
wrtjf~~~ pollutants at the f&fly in the fast three yeaf% 

Item VII-A, 8, and C 

The- items require you to cdlect and report data a7 the pdtt~tants discharged for each d your outfalls. Each 
part of this hem addresses a different sat of poUutaf%S and must be cumpkted in accordance witn the spechc 
insVwtt0~ fOr thdt part. h fdlOWQ w inrmdOflS rwy 10 th entire item. 

Goned lnrtructlonr 

Pan A requires you to repon at least on@ rnalyrb fOr @8ti Ponutlnt Iktd. PIRS 8 and C require you to repon 
artalyticafdataintwoways. Forro~pdl~add~hPutrBudC,IIyouknow01~reas~to 
know that the pobta~ b present in Y#rtdmrW YOU my k ~wWW to I& the pdhtant and test (sample 
and andyze) and reporr the bve& d the pOauun0 in you dirchupr. For 31 other pdlutantr eddressed m 
Pans8andC,youmu~llistt~~pdlrrOntYyouknow~hM~toknawthat~pdlutantbprerent~ 
:he discharge. and either report quentfeative d8ta for the pdfutaH or briefly describa the reasons the pdlutant 
is expected to be discharged. (SH e inst~~UMa on tf~ fwm ad below for Pans A through C.) 5asc 
your determrnetvx that a poilutarxt is prP in or absafit from your dkharge on your kntiedge of your 
raw materials. mateM managwnont practices. maintetunco chomicalr. history of spPls and releases. Infer. 
medlate and final products and byproduct% and any previous arWyses knwr~ to you of your effluent or 
suniiar effiuent. 

A. Samplhg: TM cdlectbn of the sarnph for tha Rtpoftd aMtySeS SW be supervised by a person 
experienced in performing sam@ing d industrfal w#te+Ww or storm water discharges. You may con- 
tact EPA or your State pemvtting l uttWty for detailed guidance WI sam@ng techniques and for answers 
IO specific questtons. Any specti requirement!3 cuntairwd in the applicable analytical methods snould 
be ~dlowed for sampre containers sample pres4mMion. hcld~ng tmes. the collection of duplicate Sam. 
@es. etc. The time when you timp4e should be repmsentattve. to tha ex?ent feasible. of your treatmem 
system operatrng properly wilh no system upsets. Samples thould’be cdlected from the center of :he 
now channel. where turbulefxze ia rt a maximum, at a site spectfw in your present permn. or al any srte 
adequate tar the cdlection of a representative sampb. 

For pfi, temperaWe. cysnida, total phends. residual cfWi~ oil and grease, and fecal coliform. grab 
samples taken during the first 30 minutes (or as soon thereafter as ptactlcable) of the discharge musl be 
used (you are not required to anafyzo a tlow-weightd composne for these parameters). For all other 
@IJUNIU both a grab samplo coWted during thr first 30 minutes (of as soon thereafter as praCtlCabce1 
of me discharge and a fbw-weightd cOmp&tr sample must be analyzed However. a minlmum of One 
grab rampro my k taken for effluents fmm holding ponds or other impoundments wrth a reIentton 
penod of greater than 24 hours. 

All samples shall be coflected from the ditchargo reatitlng from a storm event that is greater than 0 : 
inches and at least 72 hours from the previously measurable (greater than 0.1 inch r’ainfall) storm event 
where feaslbie. the variance in the duration of the event end the total ratnfall of the event Shouk! rot 
exc& 50 percent from the average or median rainfall event in that area. 

A grab sampie shall be taken dudng the first ttdlty minutes of the discharge (or as soon thereaher as 
pmctaue), a& a !I~-weighted composte shell be taken for the entire event or for the first three +zL’~ 
of the event. 

Gmb and composite samples are defined as follows: 
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Sampring was done no mora than three years b&n submission: ard 

AJI data am reprosontatka oi th plm dm. 

AmongthefictorswhichwoMcausethadaUtok~ am signikant changes in produc. 
11on levd. ctmges h raw mataria& pmc8ssm or~pmdutsandchangesinsmrfnwateftraatrn.nL 
w~~A~pcomrt~~nrw~mr(hodrh~OPPull36,EPAwllptOvirkinfo~t~ 
astowhenyou~mr~nm~sto~e~~yaxdkchuges Ofcourse.the 
Director may raqwat add- wwmation. Wuding Currw warXtWw d8ta if they determine it to ba 
~ryto~ywrd~~ObsctormaydlaworssUblirh~etit~-r~sarrr 
fling wures ff rwqt3mmwW.s. a-duding sur@ng I- the seasm In which the sampling takes 
pace. tha mmimum duration ktween the pwvbus rnasuade storm event and the storm event tarn- 
pbd,ther7unimumormaxlmumlevdofprecipbtbftfqdmdtor~ appropriate stum event. the lorm 
of prectpctatbn sampled (snow matt or rairW), protocda for tilecting sampks under 40 CFR Part 136. 
and additional time for submkthg data on a case-byKase txsk 

8. Reponlng: Afl bvels mwt be repofled as wncentralbn and mass {note: pb m am Wed 
m mm of cenamttin). You may mporl some or a!l of the ra@n?d dpta & attaching separate 
sheets of paper tnstead of tllsng out pages VI-1 and VII-2 iI the SspartlO sheets cMJn alI the recwired 
tnfown In a tomnat wtuch is =,&ant ukith pages VII-1 and VII-2 In Wng and iderMcation ot 
poUu~ants ard wk~rnna. Usethet0lbwiing abtmhtbns in rhe coturm6 headed ‘units.’ 

Ppm pansw-l- 1b.s WS 

ma/’ milllgrwm pw IIu ton tons (English tons) 

opb partspubalbn 9 milligMt3 

W’ rtucmgmrns pu I&or Q o- 

kg uognmr T tonnes (mewic tons) 

All repatirq d dues for metals must be h terms of ?otal recoverable metal.‘ un/ess: 

(1) An apdlcablo, prum&staI affluent lirnttation or standard specffks the limitatbn for the metal in 
d&solved. vafM or totd form; or 

(2) All apgrovad l rMytW mrchods for the metal inherently measure OCJV its dksoked term (e.g.. 
hexavalent chrornkum); or 

(3) The psrmttting aumortty has determined that in enabiishing case-by-case lhtUbt% it IS news. 
say to l xprass tha limitawns on the metal in dtssolwd. valwt. or tc#al form to carry out the prow- 
stons d the CWA. If you nwasum only one grab sampre and one flow-weighted compowte sample 
for a grven outfall. complete only the ‘Maximum Values’ cdumns and insert ‘1’ into the ‘Number of 
Storm Events Sample& cdumn The perrnmng authonry may rewre you to conducl addttwal 
analyses to turttwr chamcterue your dtscharges. 
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C. 

If you measure mire than one value for a 9Gib UW or a Ibw-we~~~~ad cu~srte saw Ior a gwen 
outtail and mose values are refxesematr4 Of your drsCnarge. you must repon them. YOU m dew& 
your method Of te!3ing and dara aMb9s. YOU also must cletermm the average of as vabes whln tk 
tasl year and rapon the concentratron and mass under me ‘Average Values’ abmm, 
runmer of storm events samprcrd under the ‘Number of Storm Events Sampled - c~lum. 

and the to&l 

&mlygir: You must use test methods promulgated in 10 CFR Pan 136; however. if none has b-n 
;romutgated tw a panicJar pollutant. you may use any sunable method for measunng the Ieve of tne 
palutant In your discharge provided that yOu submit a descnption of the method or a reference to a 
published method. Your descnption should indude the sample hdding time. preservation :echnloues. 
and the puality control measures which you used. It you have two 0T more substantlaly identical ourfalls 
you may request permIssion from your pet-M%ng authority to sample and analyze only one outfalr ant 
submit the results of the analysis for other substantially identid outfalls. tf your request is granted by :tre 
permmlng authority. on a separate sheet attached 10 the application form, identity which outfall you old 
test. am deznbe why the outfalls which you did not test are substantially identical to the ouUall wtch 
you did test 

Parl VII-A 

pan V,I-A rr,usf be cotnpreted by all aoplicants for all Outtans who must complete Form 2F. 

Anal-e a grab sample cdlected during the first thirty mlMe¶ (Or as soon thereafter as practlcabIe) of the 
olscnarge and Row-weqhted composne sampIes for all Wlutants in this Part, and report the results ex:ept 
use only grab samples for pli and Oa and grease. See discussion m General Instructions to Item VII for 
definfllons of gmb sampIe cdlected during the firnthirry minutes of discharge and flow-weighted commsne 
sample The ‘Average Values’ Column is not COmPIJ&O~ but shouid be filled out if data are avalable 

Pati Vll-8 

‘LISA all Hlutants that are limited in an effluent gudeline which the tacJity is subject to (see 40 CFR Subctip. 
ter N 10 deterrnrne wtilch pdhtantS are limited in efffuertt guiddmes) or any pdlulant listed In the fac:llry s 
NPDES permn for Rs process wastewatef (a the fadlty is operating under an existing NPOES pernrlt) Corn. 
plete one tab4e tar each outfall. See discussion in General innructiom to item Vll for definitions of grab 
sam.ple collected dunng the first thirty minutes (or as soon theree!ter as practicable) of discnarge and flow- 
weighted composrte sample. The ‘Average Values’ cdumn o not compulsory but should be ftiled out rf data 
are avallable. 

Analyze a grab sample COlleCted dunng the first thirty mlnules ot the discharge and flow-weighted conpos:ie 
sarc,oles tor all pollutants In this Pan. and repot? the results. except as provided in the General lnsttucticns 

PWl VII-C 

P?n VII-C must be completed by all applicants for all ourfalls which discharge storm water associated wllh 
industnat acwty. or that EPA is evaluating for designation as a significant contributor of pdlutanr; to waters 
of the IJnrted States. or as contributing IO a vidation af a water quality standard. Use both a grab sample and 
a composne samde for all poUants you amlyre for in ths pan exceot use grab samples for residual chlorine 
and tecal cdifonn. The ‘Average Values’ column IS not comoulsory but should be filled out if data are 
available. Pan C requires you toaddress the pollutants In TaMe 2F-2. 2F-3. and 2F4 for each outfall Pollu- 
tants it- each of these TaMes are addressed differently. 

Table 2F-2: For each ouftafi. list J pollutants in TW 2F-2 that yw km or have reasn to believe are 
discharged (eXCXtf3 podbfamt previous@ l&ted in Parl VII-B). tl a polb&tfl is limked b an et(bem guideline 
IimRatDn whCch tf’t0 facility is Subject 10, the pollutant mr.~.t be an.awd and mnd In pan Vii-8. jf a 
@Mutant in Table 2F-2 is lndindb limited by an eifluem gumline limitation thmugh an indmtor (e.g., use 
of TSS a~ an indicator to control the discharge of iron and ahmwum), yw ma analyze for e and repon 
the Oata III ParI VII-8. For Other pOlMamS ISted in Tab& 2F-2 (those ml limeed dirmb Or ~nblrttc(b by an 
efttuem IimtatDn gudelineL that qu know or have mason to belleve are discharged, you mud edher repon 
WarIfMfiVe data of b13Ofty deSCfib0 the reaSOnS the poWant b expeded to be discharged. 

Table 2F-3: For each outfall. list all pollutants in Table 2F-3 mat you know or have reason to believe are 
dlschargti. for every pol\utanl in TaM 2f .3 expected to be discharged tn concentrations of 10 wb 0’ 
greater. you must submn quantmtive data. For acrdeln. actylonnrile. 2.4 dinttroohcnd. and 2-methyl-4 6 
dlnltropnend. you must submrt qJantQtrve data ii any of these four pollutants IS expected (0 be dischti’ged 
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n concentrate d 1 OO pDb or greattr. FW w ParUani txpscted 10 be daci\argdd m concentratans lcu 
t~nrOpgb(or100pgb~ortMfouf~N~itt)cJabcrvcll,~yaJmrra~atwrrubmPqw~thre~ 
or Dnetly de$crW the reaa30CIS ti% pOrluunl it Wti to be dttcnam. 

Small 8winesa Exemptlocr - ff y0u are a ‘small m’ you are exempt kom the reporting requsem 
la~orgtnic~pdl~ntsl&dinfrbl02F-3.~m~wrys~whicfiyouanqwl~~~’~ 
butmess’. If your hdfky b a coal mme. ud ffy0w pf0bablO totll annual production is less than 100.000 tm 
pef year. you my submit past pfductkm dau or est.mated futum producbon (such as a schedule d ntc 
mad total production undo 30 CFFi 7%.lWC) insmad d comuulng amlyses tar me orgamc toxic porr* 
tants. If your tacilfty 0 nu a co4 mine. and II your gross total annual sales tar the mast recent three yur9 
average less than SlOO.OOO per year (in s4CfXId quafIef 1980 d&am), you may submrt sales data for th0sa 
yean instead of conducttn~ af+e¶ for ti’ta organic toxic pdlutanta. The production or sales data rnus! be 
for the facility which rs the jg~tce d the dv m datl ~!%JW not be limited to productm or safea f0r 
the process or processm which mntrtbut~ !O thr, dbdwge. unless thorn u, the onty processes aI ywr 
facility. For sales data. in situations bdving timcO9OfWo tmnsfef d goods and sawic# the tmnsfer m 
per unrt shoufd approximate market prices for thoee Qo0dS ard sewk~s as dowfy as posmr. sales figures 
foc~na~ter1980~~kWaodto~~OIluUId1980byurrnO~qrorsnatio~produa 
price deflator (sec0nd quattef d 19@O=lW. Thb ada b -0 h\ Nlnorpl I- and Proauct &. 
counts of the Unitad States (Dew d Comrrmcr. BWUU d Ecmomic -1. 

Table 2F-d: For each outfall, IM any pdUaH tn fable 21% UU! you buw or believe to be preset in the 
dw37arge and explain why you klim It to be pIIunt No a- b nqubd. but ti you have aalyrw 
data. you must report thorn. Note: Undr 40 CFR 117.12(a)(2). cwmh disdwgea of hazardous substances 
Ooredat4OCFR In.21 or40CFR302.4)maykexMpedftunttw WJWMUSdSUlbl3llQtCW~ 
which estaL4uhet repWing requkementa. civl peWtkr. vrd IkatWty for dewup c0sts for spills of o4 m 
haardous substancsi A docharge of a Partkrlu sub~~~ my be aWad U ttw origin. source, l rd 
amount of ttw discharged substances are identifii ir the NPOES pmm& ap@kakm ar in mu pwmn. I m 
permn contains a requnement f0r treatmdnl d the dfscfmrge. ad II the weamwu is in piace. To apdy for an 
exc!us!on of the d&charge of any hazardous substance from the requiwnents ol section 311, attach addi. 
tlondl sheeu 04 paper to your form, seftiq forth the foflowing InfomuWm: 

1 The substance and the amount d uch urbstrnce which may be discharged. 

2. The origm and source of Uw dM?ergs d the suba!ance. 

3 The treatment which is to be proded for the discharge by. 

a. An onsite treatment systsn separate tram any tfeaw system treating your normal du- 
charge; 

b. A treatment system designed lo treat your rwmal discharw and which is additionally capable 
0f treaq the amount d the subszance dentffied under wragraph 1 ab0ve; or 

c. Any combinatKM d me atame. 
SW 40 CFR 117.12(a)(2) and (c), ptitshed WI August 29. 1979. in U FR M766. or contact your Regional 
Ofke (Table 1 on Form 1, Irwwkns ), for further mfomw0n on exdusi0ns from secrlon 3 11. 

Part VII-0 

If sampling is conducted during more than one storm event. you only need IO report the mformation re- 
quested n Pan Vl14 for the storm event(s) which nslned in any maximum p0flutant concentmlion reponsd 
In Pan WI-A. W-8, or VII<. 

Provide flow measurements or estimates d the ilw rate, and the tolal amount of dscharge for the stm 
event(s) sampled. 1he rnetkw of Raw measuremem. or estrmation. Prowl0 the data and duration d the slorm 
even!(s) samfhd. ramtall measurements. or estimates of the storm eveM which generated ttre sampled rU?H 
and the duratron between the norm event sampIed and rhe end of the prevkws measurable (greater than 0 1 
inch ranfall) storm evem. 

Pm VII-E 

List any 10x1~ pdlutant l&e_ ‘. Tables 2f-2. 2F.3. 01 2F4 which you cuneiw use or manufacture as an 
Intermediate or fill product or byprodub In additmn. ii you knw or have rMson to believe that 2.3.7.6-W 
trachlorodlbenzo-p-dlorin flCO0) is dtscharged or d you use or manufacture 2.45tnchtorophenoxy acellc 
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acd (2.4.5..;1); 2.(2.4.5-tnchlorop) proOsnoicaCld (she% 2.4.5.-W; 2.(2.4.5-tnH0rophenoxy) ernyl 
2,2d1chf0f0010010Mt8 (~tinj; 004-m W2.4.smmv) d-l-mom-. mm); 2.4.5- 
tncwmpncnd (XI’): oc hexati~~(HCP); then list TCDD. Thr oiecm may warw or macq me 
requlremenl if you demonstrate that & WoJd be undldy burdensome to identify each toxic polktant ar@ the 
Oirec?or has adequate mnformation to isaue your permit You my not claim that Information as cot-Went&; 
however. you do not have to distinguish between tSa OT ~OduCtlOn Of the ~lutants or I~st the arnoum. 

S.&t expkwatory The permming authorby may ask you 10 provide aadaional aetals after your aopkatron ,s 
received. 

kern X 
The &an Water Act provides fOr severe pedtti for SubnUtting fdse intormation 0n thus eppfiWi0n form 

Sec!ion 309(c)+?! of the C%an Watr Act provides that ‘Any Wson bvtm knowingly makes any false matenal 
statement. reprESentatt0n. Or CedfICetioil in eq ap@im she!! Up0n ConviCtion, be punished by a fine 
of not more than SlO.ooO or by impritcwrrrwnl fat not moI0 than 2 yeers, a by both. If e conviction of sucn 
person is for a vidation COmmbd sher I first -dOn 0f SuCh pefSOn under this paragraph. 0lJnisnment 
shall be by a tine of not more then 520,OOO per day of tiation, or by imprisonment of not more than 4 yeaQ. 
or by both.’ 40 CFR Pan 122.22 requires the COnifiitiOfI to be srgned as tolk~~~: 

(A) For a cocpontion: by a resporuible Corporate Offhal. Fa purposes of this section. a responsrb&9 
corporate official means 0 a president- Wry. treasurer, a vice-president of the corporatiw ,n 
charge of a PnnciOal business tuncWn, a any other wson who performs similar @icy- or deaslofb 
m&wg functrons fa the corpocatti a (lr) the manager of one a more manufacturing. production, a 
operating facflities emproying more than 250 penw a having gross annual sales or expenditures 
exceeding S25.OCWOO fin secoMqu8rtM 1980 d&n). I authodty 10 sign documents has been as. 
signed or ddegated to the manager in accordance tih corwrste procedures. 

Note: CPA does not require specific assignments a delegation of authon-ty to responsible corporate 
of!icers dent&d tn 12222(a)(l)(i). The Agency dl presume that tBese responsi: de corporate offtcers 
have the requlsne authonty to sign permit apdicationt unless the corporation has notttied the DIrector (0 
rhe contrary. Corporate procedures governing authmy to sign pennil apdlcdtlons may provide for 
asslgnmen! or CldegatlOn to apdicable COrpO~te posihon under 122.22(a)(l)(ii) rather than to SpeCdiC 
lnalvlduals 

(6) For a paRncrrhip of sclc propdetorrhlp: by a general paflner or rhe proprietor. respecfwely. or 

(C) For a municipality, State, Feded, a other publk agency: by enher a princqat executtve offccer 
or ranking e&ted offid. For purp0ses ol this section. a prtnclOal executwc officer of a Federal agency 
tncludes (I) Ihe chief executke 0%~ 0f the agency, a (ii) a seniOr exectifve otticer havrng responslbllrty 
!0r the overall operations of a pnncipal geographtc unrt of the agency (e g.. Regrondl Administrators of 
EPA). 
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APPENDIX B 

NOAA WEATHER RADIO INFORMATION 



NOAA WEATHER RADIO MANUFACTURERS LIST 

RADIO SHACK 
Weather Radio 
2617 West Seventh St. 
Fort Worth, TX 76107 
(817) 390-3011 

GENERAL ELECTRIC 
Model 7-2934 
(800) 626-2000 

UNIDEN BEARCAT 
Bearcat Weather Alert 
6345 Castleway Court 
Indianapolis, IN 46250 
(800) 722-6637 

ELECTROLERT 
Weatheralert Forecaster 
4949 south 25A 
Tipp City, OH 45371 
(513) 667-2461 

SPRINGFIELD INSTRUMENTS 
Talking Weather Center/Station 
76 Paccaic St. 
Wood-Ridge, NJ 07075 
(201) 777-2900 

WOODSON ELECTRONICS 
Plectron 
505 Lincoln SC 
Overton, NE 68863 
(308) 987-2404 

GORMAN - REDLICH MANUFACTURING 
James T. Gorman 
257 West Union St. 
Athens, OH 45701 
(617) 593-3150 

PRICE RANGE: 

Under $50 
$50 to $100 

Over $100 
Features AM/FM model radios with weather band 

PLEASE NOTE, THIS LIST IS NOT ALL-INCLUSIVE, AND INCLUSION ON THIS LIST DOES NOT CONSTlTUTE 
ENDORSEMENT OF ANY COMPANY BY EPA ON THE U.S. GOVERNMENT. 
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TECHNICAL APPENDIX C 

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, HOLDING TIMES AND 
40 CODE OF FEDERAL REGULATIONS (CFR) PART 136 



TECHNICAL APPENDIX C 

REQUIRED CONTAINERS PRESERVATION TECHNIQUES, AND HOLDING TIMES 

Parameter Container (1) 

Maximum Holding 
Preservative (2),(3) Time (4) 

Bacterial Tests 

Coliform, fecal and total P, G Cool, 4°C 6 hours 
0.008 % Na2S2O3 (5) 

Fecal streptococci P, G Cool, 4°C 6 hours 
0.008 % Na2S2O3 (5) 

Inorganic Tests 

Acidity P, G Cool, 4°C 14 days 

Alkalinity P, G Cool, 4°C 14 days 

Ammonia P, G Cool, 4°C 28 days 
H2SO4 to pH < 2 

Biochemical oxygen P, G Cool, 4°C 48 hours 
demand 

Biochemical oxygen P, G Cool, 4°C 48 hours 
demand, carbonaceous 

Bromide P, G None required 28 days 

Chemical oxygen P, G Cool, 4°C 28 days 
demand 

Chloride 

H2SO4 to pH < 2 

P, G None required 28 days 

Chlorine, total residual P, G None required Analyze immediately 

Color P, G Cool, 4°C 48 hours 

Cyanide, total and P, G Cool, 4°C 14 days (6) 
amenable to chlorination NaOH to pH> 12 

0.6g ascorbic acid (5) 

Fluoride P None required 28 days 

Hardness P, G HNO3 to pH <2 6 months 
HNO3 to pH <2 

Hydrogen ion (pH) P, G None required Analyze immediately 

Kjeldahl and organic P, G Cool, 4°C 28 days 
Nitrogen H2SO4 to pH <2 

Metals (7) 

Chromium VI P, G Cool, 4°C 28 hours 

Mercury P, G HNO3 to pH <2 28 hours 

Metals, except above P, G HNO3 to pH <2 6 months 

Nitrate P, G Cool, 4°C 48 hours 
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES 

Parameter 
Maximum Holding 

Container (1) Preservative (2), (3) Time (4) 

Nitrate-nitrite P, G Cool, 4°C 28 days 
H2SO4 to pH < 2 

Nitrite P, G Cool, 4°C 48 hours 
O&G G Cool, 4°C 28 days 

H2SO4, or HCl to pH < 2 

Organic carbon P, G Cool, 4°C 28 days 
HCl or H2SO4 to pH < 2 

Orthophosphate P, G Filter immediately 48 hours 
Cool, 4°C 

Oxygen, Dissolved G bottle and top None required Analyze immediately 
Probe 

Dissolved oxygen, G bottle and top Fix on site and store in 8 hours 
Winkler method dark 

Phenols G only Cool, 4°C 28 days 
H2SO4 to pH < 2 

Phosphorous (elemental) G Cool, 4°C 48 hours 

Phosphorous, total P, G Cool, 4°C 28 days 

P, G Cool, 4°C 48 hours 

P, G Cool, 4°C 7 days 

Text Cool, 4°C 28 days 

P, G Cool, 4°C 28 days 

P, G Cool, 4°C 28 days 

P, G Cool, 4°C, add zinc 7 days 
acetate plus sodium 
hydroxide to pH > 9 

P, G None required Analyze immediately 

P, G Cool, 4°C 48 hours 

P, G None required Analyze 

P, G Cool, 4°C 48 hours 

Residue, nonfilterable 
(TSS) 

Residue, settleable 

Residue, volatile 

Silk 

Specific conductance 

Sulfate 

Sulfide 

Sulfite 

Surfactants 

Temperature 

Turbidity 

H2SO4 to pH < 2 

Residue, total P, G Cool, 4°C 7 days 

Residue, filterable P, G Cool, 4°C 7 days 

Text Cool, 4°C 7 days 
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REQIJ?RED CONTADWZS, PRESERVATION TECRNIQUES, AND HOIJXNG TIMES 

I - 
MaxhmnHddiq . 

) -w 01, 01 lime (4 

Wraic Tests (s) 

Pvgcehle h8ld G, TeflaAinai septum cd, 4’C 14 dcys 
0.008% Na&O, (5) 

PuTgc8ble ucnmtks G, TeflaAinaA septum cool. 4’C 14 dryr 
0.008% Na&O, (5) 

HQtopHc2(9) 

Acrolein and CCT-j40&ile G, Tefloa-lined sqmm cool, 4’C 
0.008% Na.&O, (5) 

Adjust pH b 4-5 (10) 

14 days 

Phamls (11) G, Teflon-lined up cool, 4’C 7 dcyl until extnctioa, 
0.008% Na&O, (5) 40 chys 8fta extnctioo 

Balzidines (11) G, Teflon-but cap cd, 4.C 7 days until extmction 
0.003% N&O, (!i) (13) 

Phthdak esters (11) G, Teflw-lined crp cool, 4*c 7 dcyc until extmcthl, 
4odaycdtautl8ction 

pr’itmh (ll), (14) G, Teflon-iind cap 7 days until utlaction, 
40 d8ys rfbr amctial 

PCBS (11) acfyloaibitc G, Teflon-lined cop 7 dcys until cxtrcction, 
40 d8ys after exu8ction 

Nitrouomuics and G, Tefloa-lined ap 7 drys uatil c!.x~on. 
isopboroae (11) 40 d8ys 8fkT cxtnction 

0.008% N&S.& (!i) 

PolynucIar uodc G, Teflon-lid cap 7 bys until cxtrsction, 
byclfoahoas (11) 40 d8ys rftel extnctioa 

0.008% NC&O, (s) 

Halo&en (11) G, Teffodined UQ ? &y6 Until CItrrtiOCl. 
0.008% N&O, (s) 40 dcys aa extTuti00 ChlOlilWCd G, Teflon-lined up 7 dcys until extIaf&aa, 

hY- (11) 40 d8ys rfiu utr8cl.ion 

TCDD (11) G, Teflon-lined cap 7 d8ys until extnciion, 
0.008% Na&O, (5) 40 &ys rfler e.xtrllction 

Pesthide Tests 

Pesticides (11) 

Radidogicrl Tests 

G, Teflon-lid cap 7 d8ys until extr8ction, 
40 ihys dlex extsccticm 
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(4) 

(7) 

(8) 

(9) 

(10) 

JWyethylme (p> or G~UI (G). 

WbenmyrnmplcLtobeahippsdbyco~urriaorrentthrwOhtbeUoitsdStrbrM~r,it~ 
comply with the De+tmcat of TrmsportPtim Huar&us hhhriA& itcguhim (49 CFR Put 172). 
Tbepasocroffaingsufh~fortrrnspoWjaair~bleforaravinOnrhco~~ FM 
tbc prrsavrtjoa requkwts of T&k II, tbc oflice of I-ku&ua Materids, Materids Two0 
Bunur,~tofT~oahrsd~tht~HuuQwM~~rtiars&aoc 
apply to the followiag UWcriAk Hydrochloric tid (-HCl) ia wrta solutj0,,s .t 0aKmtntioI.u of 
0.04% by weight or lest @H rboat I.% OT w); Nitric tid (HN4) b m ml&m d 
coocentruions of 0.15 % by weight of lest @H about 1.62 OT grcota); Sulfuric rcid (H$OJ ia w 
s~lutiorrs ti coaozatdions of 0.35% by weight or lea @H about 1.15 0~ grrrta); & sodium 
hydroxide (NaOH) in water &.Uions If coacentntioas of 0.080% by weights or lsas @H lbout 12.30 
or less). 

Slmplessbouidbe~yzsd~soonospossiblerRercollsction. Thotimertistad~tbe~ 
h t&t samples amy be bcld before ~~Iysis uul still be coasidued valid. Samplea mcy be b&j For 
iorrgapniodsonlyifthepmnitlsc,ormonito~gIrborLtory,hs6troafilstotbowthttbs 
specific types Of SnmpleS under Shldy UC sUk.k for the IOnpa time, 8IJd hc rsaiVsd (L VUiAace from 
the ~cgioaal Administrator under 0 136.3(e). Some samples may not be able for t.be muimuca timt 
period given in the table. A permittee, or moaitoring laboratory, is obligrtsd to hold tbc sample For 1 
&orrer time if knowledge exists to show that this is aaxsaly to llIkt4in sample stability. see 
g 13&3(e) for details. 

Should only be used ia the p-cc of residual chlorine. 

Maximum holding time is 24 hours when sulfide is present. Optiotiy dl sunpIes mry be trstnd with 
iud aceate paper before pH tijLlstments ia order to determine if sulfide is pmt. If sulfide is 
present, it ua be rumovai by the rdditioa of udmium aitrxte powder until a aegative spot test is 
obtained. The sample is filtered UKI then NnOH IS added to pH 12. 

SUL+S should be filterad immedillely 0a-sit.e before adding prese~tive for dissolved raeUs. 

GUI applies to samples to be analyzed by GC, LC, or GClMS for specific compouads. 

Sample receiving ao pH adjustmeat must be aadyzed within SCYUI days of sampling. 

ne pH eject is aot requifed if uX0lein will not be mens~rad. Sampies for acrolein receiving no 
pH rdjustmmt must be dyzad within 3 &ys of SUUplklg. 
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(11) wbal rI% cxtrmct&le m&a of QmcQll N1 within 1 single sbemic8l atrgQry, the specified 
plwmtive Md muimum holding tima should be obsuvai for optimum gfeourid of ample 
integrity. whm the andyus of - fdlwithintwoormmcbtmicaluteguia,tbofamplemcy 
be vsd by miiq to 4’C. mtucing midus chlorine with 0.008% sodium thiocrrlti, storiag in 
thedul,raddjustinftbspHto~;~Iaprerervsdinrhir~ mmybehtidforsevm&ys 
h&rt extraction and for forty drys rfter extmc&L. EaceptioM to this opticml pTcsmmim snd 
holdingtimcprocsdurcuc~inf~5(re~ rtquimmt for thidfuc rtciuctiar of rcsidui 
chloriat). Md footaota 12, 13 (re the uulysis of bulzidiae). 

(12) If l,tdiphenylbydmme is likely to be pramt, VijuLt the pH of the swnple to 4.0 L 0.2 to pmmt 
rarrrngeaxat to bauidiat. 

(14) For the rnrlysis of diphmylnkmmim, add 0.008% N&O, aad cdjust pH to 7-10 with NaOH 
within 24 hours of ssmpling. 

(15) ThepHpdjustmmtmrybcperfornwdupoareceiptUthelrbmtoryudmrybsomiaadiftbe 
samples UC extncttd within 72 houn of coUu%.im. For the rnrlysis of s&in, sdd 0.008% N&O’. 

Source: 40 CFR 136.3 Trble II 
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GLOSSARY 

Aliquot: A discrete sample used for analysis. 

Biochemical Oxygen Demand (BOD): The quantity of oxygen consumed during the biochemical 
oxidation of matter over a specified period of time, usually 5 days (BOD5). 

Chain-of Custody Procedures used to minimize the possibility of tampering with samples. 

Chemical Oxygen Demand (COD): Measurement of all the oxidizable matter found in a runoff 
sample, a portion of which could deplete dissolved oxygen in receiving waters. 

Composite Sample: Used to determine "average" loadings or concentrations of pollutants, such 
samples are collected at regular time intervals, and pooled into one large sample, can be 
developed on time or flow rate. 

Confined Space: Enclosed space that an employee can bodily enter and perform assigned work, that 
has limited means of exit and entry, that is not designed for continuous employee occupancy, 
and has one of the following characteristics: 

• Contains or has a known potential to contain a hazardous atmosphere 
• Contains a material with the potential for engulfment of an entrant 
• Has an internal configuration such that an entrant could be trapped or asphyxiated by 

inwardly converging walls or a floor that slopes downward and tapers to a smaller cross 
section 

• Contains any other recognized serious safety or health hazard. 

Conveyance: A channel or passage which conducts or carries water including any pipe, ditch, 
channel, tunnel, conduit, well, or container. 

Detention Ponds: A surface water impoundment constructed to hold and manage storm water 
runoff. 

Discharge: Any addition of any pollutant to waters of the U.S. from any conveyance. 

Effluent: Any discharge flowing from a conveyance. 

Flumes: A specially shaped open channel flow section providing a change in the channel area and/ 
or slope which results in an increased velocity and change in the level of the liquid flowing 
through the flume. A flume normally consists of three sections: (1) a converging section; (2) 
a throat section; and (3) a diverging section. The flow rate through the flume is a function of 
the liquid level at some point in the flume. 

Flow-Weighted Composite Sample: Means a composite sample consisting of a mixture of aliquots 
collected at a constant time interval, where the volume of each aliquot is proportional to the flow 
rate of the discharge. 
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Flow-Proportional Composite Sample: Combines discrete aliquots of a sample collected over time, 
based on the flow of the wastestream being sampled. There are two methods used to collect this 
type of sample. One collects a constant sample volume at time intervals which vary based on 
stream flow. The other collects aliquots at varying volumes based on stream flow, at constant 
time intervals. 

First Flush: Individual sample taken during the first 30 minutes of a storm event. The pollutants 
in this sample can often be used as a screen for non-storm water discharges since such pollutants 
are flushed out of the system during the initial portion of the discharge. 

Grab Sample: A discrete sample which is taken from a wastestream on a one-time basis with no 
regard to flow or time; instantaneous sample that is analyzed separately. 

Head of Liquid: Depth of flow. 

Illicit Discharge: Any discharge to a municipal separate storm sewer that is not composed entirely 
of storm water except discharges pursuant to an NPDES permit and discharges from fire fighting 
activities. 

Materials Management Practices: Practices used to limit the contact between significant materials 
and precipitation. These may include structural or nonstructural controls such as dikes, berms, 
sedimentation ponds, vegetation strips, spill response plans, etc. 

Municipal Separate Storm Sewer Systems: A conveyance or system of conveyances including 
roads with drainage systems, storm drains, gutters, ditches under the jurisdiction of a city, town, 
borough, county, parish, or other public body. 

Outfall: Point source where an effluent is discharged into receiving waters. 

Point Source: Any discernible, confined, and discrete conveyance from which pollutants are or may 
be discharged. This term does not include return flows from irrigated agriculture or agricultural 
storm water runoff (see 40 CFR 122.3). 

Reverse Meniscus: The curved upper surface of a liquid in a container. 

Runoff Coefficient: Means the fraction of total rainfall that will appear at the conveyance as runoff. 

Significant Materials: Include, but are not limited to, raw materials, fuels, solvents, detergents, 
metallic products, CERCLA hazardous substances, fertilizers, pesticides, and wastes such as 
ashes, slag, and sludge that have potential for release with storm water discharges [see 40 CFR 
122.26(b)(12)]. 

Storm Water: Storm water runoff, snow melt runoff, and surface runoff, and drainage. 

Storm Water Discharge Associated with Industrial Activity: Discharge from any conveyance 
which is used for collecting and conveying storm water which is directly related to 
manufacturing processing or raw materials storage areas at an industrial plant [see 40 CFR 
122.26(b)(14)]. 
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T& Composite Sampk: Prepared by wlleaing fixed v~lumc aliquots at spccificd the inten& 
ad combining into a single sample for dysis. 

Turbidity: DCSCI%CS the capability of light to pass through water. 

Weir: A device used to gauge the flow rate of liquid through a channel; is essentially a dam buih 
across an open channel over which the liquid flows, usually through some type of notch. 
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BOD5 
CERCLA 
cfm 
CFR 
cfs 
COD 
COV 
CPR 
CWA 
DOT 
ECD 
EMC 
EPA 
ESE 
FWPCA 
FID 
FR 
GC/MS 
gpm 
H 
HCl 
HNO3 
HPLC 
H2SO4 
IATA 
LC50 
NaOH 
Na2S2O3 
NCDC 
NIOSH 
NOAA 
NOI 
NPDES 
NWS 
O&G 
OSHA 
PCB 
PE 
ppb 
Q 
RCRA 
SARA 
SIC 
s.u. 
TKN 
TSS 
VOC 

ACRONYMS 

Biochemical Oxygen Demand (5-day) 
Comprehensive Environmental Response Compensation and Liability Au 
cubic feet per minute 
Code of Federal Regulations 
cubic feet per second 
Chemical Oxygen Demand 
Coefficient of Variation 
Cardiopulmonary Resuscitation 
Clean Water Act 
Department of Transportation 
Electron Capture Detector 
Event Mean Concentration 
Environmental Protection Agency 
Environmental Science & Engineering, Inc. 
Federal Water Pollution Control AU 
Flame Ionization Detector 
Federal Register 
Gas Chromatography/Mass Spectometry 
gallons per minute 
Head 
Hydrochloric Acid 
Nitric Acid 
High Pressure Liquid Chromatography 
Sulfuric Acid 
International Air Transport Association 
Lethal Concentration 
Sodium Hydroxide 
Sodium Thiosulfate 
National Climate Data Center 
National Institute of Occupational Safety and Health 
National Oceanic and Atmospheric Agency 
Notice of Intent 
National Pollutant Discharge Elimination System 
National Weather Service 
Oil and Grease 
Occupational Safety and Health Administration 
Polychlorinated Biphenyl 
Professional Engineer 
parts per billion 
Flow Rate 
Resource Conservation and Recovery Act 
Superfund Amendments and Reauthorization Act 
Standard Industrial Classification 
standard units 
Total Kjeldahl Nitrogen 
Total Suspended Solids 
Volatile Organic Compound 
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