Rule 57 Aquatic Values Data Sheet

7/12/2007
Chemical or product name: Boron Developed by: Christopher Hull FAV*: 55,000 ug/l (Tier: 1)
Manufacturer (WTAs): ----- Approved by: = Busk, AMV*: 28,000 ug/l (Tier: 1)
CASH#: 7440-42-8 Approval date: F-130 /03~ FCV*: 5,000 ug/! (Tier: II)
CAS, AQUIRE, OSAR Searches: 10/31/97 Acute CF: --- Chronic CF: -
Clearinghouse search date: -----
ACUTE DATA
Test
Test type Duration conditions Hardness LC50/ECS50 SMAV GMAV

Species (ECor LC50)  (hours) (FT.M, etc.) mg/L Chemical ug/L ug/L ug/L Rank Reference
Fathead Minnow LC50 96 SR.M 84 H;BO; 75,900 75,900 75,900 1 1
(Pimephales promelas)
Water Flea LC50 48 SR.M 84 H,BO, 85,200 85,200 85,200 2 1
(Ceriodaphnia dubia)
Amphipod LC50 96 SR.M 84 H;BO; 94,900 94,900 94,900 3 1
(Hyalella azteca)
Water Flea LCS0 48 S,U 166 H;BO, 226,000 161,830 161,830 4 2
(Daphnia magna) LC50 48 S.M 85 Na,B,0, 141,000 3

LCs50 48 S,U 148 H;BO; 133,000 4
Razorback Sucker LC50 96 S,U 233-330 H,;BO;, 233,000 254,965 254,965 5
(Xyrauchen texanus) LC50 96 S,U 233-330 H;BO, 279,000
Annelid LCS50 96 S,M 110-135 H;BO, 261,000 269,366 269,366 6 6
(Lumbriculus variegatus ) LCs50 96 SM 110-135 H;BO, 278,000 6
Colorado Squawfish LC50 96 S,U 233-330 H;BO, 279,000 383,499 383,449 7
(Ptychocheilus lucius) LC50 96 S,U 233-330 H;BO; 527,000
Bonytail LC50 96 S,U 233-330 H;BO; 280,000 393,141 393,141 8 5
(Gila elegans) LC50 96 S,U 233-330 H;BO, 552,000 (cont'd.) o3

44 ,



Chinook Salmon

LC50

96
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S, U 211 H3;BO, 725,000 800,366 598,133 9 7
(Oncorhynchus tschawytscha  1,C50 96 S,U 41.7 H;BO, 566,000 7
LC50 96 S,U 41.7 H;BO,  >1,000,000' 7
LC50 96 S,u 41.7 H;BO;  >1,000,000' 7
Coho Salmon LC50 96 S, U © 211 H;BO, 447,000 447,000 7
(O. kisutch)
Midge LC50 48 SM 110-135 H,BO, 1,503,000 1,296,309 1,296,309 10 6
(Chironomus tentans ) LC50 48 SM 110-135 H;BO; 1,503,000 6
LC50 48 -S,U 115 H;BO, 964,290 8
Brown Planarian LCs0 96 SR.M 32 H;BO; 1,357,720 1,357,720 1,357,720 11 1
(Dugesia tigrina)
CHRONIC DATA
Study
Test type Duration ~ Conditions  Hardness Chemical MATC SMCV GMCV
Species (ELS, etc.) (days) (FT,M etc.) mg/L ug/L ug/L ug/L Rank Reference
Water Flea LC 21 SR.M 148 H,;BO;, 9,330 9,330 9,330 1 4
(Daphnia magna)
Fathead Minnow LSG 7 SR,M 60 H;BO, 14,100 14,100 14,100 2 1
(Pimephales promelas)

* Value rounded to 2 significant figures.

! Value not used to calculate SMAV, because definitive values are preferred over indefinite values.



Figure 1. Tier I FAV calculation for boron, 7/07.
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BORON REFERENCES, 7/07*

References Used:
1.#019013: Sanders and Associates, LLC. 2007. Toxicity of boro to the aquatic organisms—Hyalella

azteca (benthic crustacean), Dugesia tigrina (flatworm); Ceriodaphnia dubia (water flea) and Pimephales
promelas (fathead minnow). Report to Michigan Department of Environmental Quality. April 30, 2007.
2.#008973: Lewis, M.A.; and L.C. Valentine. 1981. Acute and chronic toxicities of boric acid to Daphnia
magna Straus. Bull. Environ. Contam. Toxicol. 27: 304-315.

3.#014096: Maier, K.J.; and A.-W. Knight. 1991. The toxicity of waterborne boron to Daphnia magna and
Chironomus decorus and the effects of water hardness and sulfate on boron toxicity. Arch. Environ.
Contam. Toxicol. 20: 282-287.

4. #ATL0003: Gersich, F.M. 1984. Evaluation of static renewal chronic toxicity test method for Daphnia
magna Straus using boric acid. Environ. Toxicol. Chem. 3: 89-94.

5.#014544: Hamilton, S. 1995. Hazard assessment of inorganics to three endangered fish in the Green
River, Utah. Ecotoxicol. Environ. Saf, 30: 134-142.

6.#015445: Sanders, D. 1998. Tier II boron value data supplement. Rept., RMT Applied Biology,
Appleton, W1. August 7, 1998.

7.#014097: Hamilton, S.; and K. Buhl. 1990. Acute toxicity of boron, molybdenum, and selenium to fry
of Chinook Salmon and Coho Salmon. Arch. Environ. Contam. Toxicol. 19: 366-373.

8.#015444: Sanders, D. 1999. Tier Il boron value data supplement. Rept., RMT Applied Biology,
Appleton, WI. February 15, 1999.

References Reviewed, but Not Used**:
#001004: Alabaster, J.S. 1969. Survival of fish in 164 herbicides, insecticides, fungicides, wetting agents,
and miscellaneous substances. Int. Perst Control 11 (2): 29-35.

--TONNA.
#004767: Anderson, B.G. 1946. Industrial wastes—the toxic thresholds of various sodium salts determined

by the use of Daphnia magna. Sewage Works Journal 18 (1): 82-86.

--SDO.

#QD181.B1: Birge, W.J.; and J.A. Black. 1977. Sensitivity of vertebrate embryos to boron compounds.
NTIS Rept. #EPA-560 / 1-76-008.

--TDI.
#008907: Birge, W.J.; J.A. Black; and A.G. Westerman. 1979. Aquatic toxicity tests on inorganic elements

occurring in oil shale. In: Oil Shale Symposium, Sample Analysis, and Quality Assurance. Oil Shale
Symposium. USEPA: 519-534.

--TDI.
#014095: Black, J.A.; J:B. Barnum; and W.J. Birge. 1993. An integrated assessment of the biological

effects of boron to the Rainbow Trout. Chemosphere 26 (7): 1383-1413.

--TDL
#005672: Bringmann, V.G.; and R. Kuhn. 1977. Befunde der Schadwirkung wassergefahrdender Stoffe
gegen Daphnia magna. Z. F. Wasser- und Abwasser- Forschung 10 (5): 161-164.

--TDI.
#011330: Bringmann, V.G.; and R. Kuhn. 1982. Ergebnisse der Schadwirkung wassergefahrdender Stoffe

gegen Daphnia magna in einem weiterentwickelten Testverfahren. Z. f. Wasser- und Abwasser- Forschung
15 (1): 1-6.

--TM/CU.

#015319: Buhl, K.J.; and S.J. Hamilton. 1996. Toxicity of inorganic contaminants, individually and in
several mixtures, to three endangered fishes (Colorado Squawfish, Bonytail, and Razorback Sucker). Arch.
Environ. Contam. Toxicol. 30: 84-92.

--SDO.

#QH541.15.T68M85 1985: Cairns, J. 1985. Multispecies toxicity testing.

--SDO.

#014545: Dwyer, F.J.; S.A. Burch; and C.G. Ingersoll. 1992. Toxicity of trace element and salinity
mixtures of Striped Bass (Morone saxatilis) and Daphnia magna. Environ. Toxicol. Chem. 11: 513-520.
--MDO.




@
#QH545. H3B6: Eisler, JR. 1990. Boron hazards to fish, wildlife, and invertebrates: a synoptic review.
USFWS-DOI Bio. Rept. 85 :1-20.

--SDO.
#015320: Hamilton, S.J.; and K.J. Buhl. 1977. Hazard assessment of inorganics, individually and in

mixtures, to two endangered fish in the San Juan River, New Mexico. Environ. Toxicol. Water Qual. 12:

195-209.

--SDO.
#014098: Hickey, C.W. 1989. Sensitivity of four New Zealand cladoceran species and Daphnia magna to

aquatic toxicants. New Zealand Journ. Marine and Freshwater Research 23: 131-137.

--TDIL ‘

#015352: Hovatter, P.S.; and R.H. Ross. 1995. A comparative analysis of the toxicity of boron compounds
to freshwater and saltwater species. IN: Environmental Toxicology and Risk Assessment— Third Volume.
ASTM STP 1218: 288-302.

--SDO.
#008079: Juhnke, V.; and D. Ludemann. 1978. Ergebnisse der Untersuchung von 200 chemischen

verbindungen auf akute fischtoxicitat mit dem Goldorfentest. Z. f. Wasser- und Abwasser-F orschung 11
(5): 161-164.

--TM/CU; IITM/C.

#015351: Kapu, M.M.; and D.J. Schaeffer. 1991. Planarians in toxicology. Responses of asexual Dugesia
dorotocephala to selected metals. Bull. Environ. Contam. Toxicol. 47: 302-307.

--TDL
#008079: Mann, H. 1976. Fischtest mit Goldorfen zur vergleichenden Prufung der akuten Toxicitat von

Wasserinhaltsstoffen und abwassern—Praktische Erfahrungen aus drei Ringtesten. Zeitschrift fur Wasser
und Abwasser Forschung 9: 103-109.

-TM/CU; IITM/C; Methods document, only, for / attached to #008079 (Juhnke and Ludemann (1978).
#015350: Thompson, J.A.J.; and J.C. Davis. 1976. Toxicity, uptake, and survey studies of boron in the
environment. Water Res. 10: 869-875.

--TDL
#008617: Tumnbull, H.; J.G. DeMann; and R.F. Weston. 1954. Toxicity of various refinery materials to

freshwater fish. Indust. Eng. Chem. 46 (2): 324-333,

--TDI.
#004260: Wallen, LE.; W.C. Greer; and R. Lasater. 1957. Stream pollution—toxicity to Gambusia affinis

of certain pure chemicals in turbid waters. Sew. Ind. Wastes 29 (6): 695-711.
--TM/CU.

*This is an incomplete list of references reviewed for this Criteria Development. Most-pertinent
references, only, are listed. Less-pertinent CAS, AQUIRE, and Ambient Water Quality Criteria Document
references not listed here were reviewed and rejected on the basis of information provided in bibliographies

or abstracts.
**For abbreviations used, see attached Appendix.



APPENDIX: REFERENCE ABBREVIATIONS USED, 7/06

AMD = ambient monitoring data.

BCF = bioconcentration factor.

D = data (as a suffix to other abbreviations listed here).
DO = data only (as a suffix to other abbreviations listed here)..
EF = environmental fate.

GWD = groundwater data.

II'TM/C = insufficient information on test methods / conditions,
ISD = in situ data.

LD =leachate data.

LSER = Linear Solvation Energy Relationship.

MCD = microcosm data.

MIX = mixture (not chemical-specific) test data.

MED = model ecosystem data.

MET = metabolism

MOD = model (theoretical) data / analysis.

NA = not available at this time.

ND = no data (on this chemical).

NIL = not in (MDEQ) Library.

NR = not reviewed.

NUE = no useable endpoint.

O = only (as a suffix to other abbreviations listed here).
PD = phytotoxicity data.

QSAR = Quantitative Structure-Activity Relationship.
RWD = receiving water data.

SD = secondary data.

SED = sediment data or testing.

SW = saltwater.

TATO = test animals too old.

TDI = test duration inappropriate.

TM/CU = test methods / conditions unacceptable.
TONNA = test organisms not North American.

TONS = test organisms not suitable.

UD or UP = uptake data.

WET = whole-effluent testing.





