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APPENDIX A

ACRONYMS, DEFINITIONS, NOMENCLATURE,
UNITS OF MEASUREMENT

ACW Air Command and Warning

AFFF Aqueous film forming foam

ASTM American Society for Testing and Mate-
rials

ATC Air Training Command

alluvium Unconsolidated deposits laid
down by relatively recent rivers

andesite Crystalline volcanic rock type

aquifer Zone beneath the earth's surface capa-
ble of producing water for a well

artesian Groundwater condition in which pres-
sure within an aquifer causes ground-
water to rise in a well above the top
of the aquifer, and sometimes above
ground surface

AVGAS Aviation gas (fuel)

BES Bioenvironmental Engineering Services

B.G.S. Below ground surface

breccia A rock made up of highly angular
coarse fragments

CDHS California Department of Health
Services (also referred to as DOHS)

CDWR California Department of Water
Resources

CERCLA Comprehensive Environmental Response
Compensation and Liability Act of 1980
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cm/s Centimeters per second

confined An aquifer condition in which the
more permeable aquifer materials are
confined between two less permeable
strata, and in which artesian pres-
sures cause water to rise in wells to
levels above the base of the upper
confining stratum

connate water Interstitial water trapped in sedi-
mentary rock at the time it was
deposited

Cretaceous The third and last period of the Mes-
ozoic Era, occurring approximately
144 to 66 million years ago

CRWQB California Regional Water Quality
Board

DEQPPM Defense Environmental Quality Program
Policy Memorandum

detritus Material produced from disintegration
or weathering of rocks that has been
moved from its site of origin

DMN Dimethylnitrosamine

DoD Department of Defense

ephemeral Describes a surface water body (stream
or pond) which only has water in it
during the season(s). Opposite of
perennial

escarpment A geomorphic feature represented by a
steep slope or face at the edge of a
highland

fault block A mass of earth materials bounded on
at least two sides by structural
faults

feet/day Feet per day
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groundwater divide A theoretical dividing line in the
water table on each side of which the
water table slopes away, forming a
boundary between separate groundwater
basins

GC Gas chromatographic analytical instru-
ment or method

g pm Gallons per minute

gpd Gallons per day

GPR Ground-penetrating radar

HARM Hazard Assessment Rating Methodology

HNu A brand name for a volatile organic
vapor photoionization detection meter

hydraulic conductivity Ratio of flow velocity to driving
force for viscous flow of water under
saturated conditions in a porous
medium, or volume of water moving
through a unit area of aquifer under
a unit hydraulic gradient

hydraulic gradient Rate of change in pressure or hy-
draulic head in groundwater over a
given distance of flow

igneous Describes crystalline rocks formed by
solidification from a molten magma
either beneath the surface or on the
surface

I RP Installation Restoration Program

JP-4 Jet fuel

K Common symbol for hydraulic conduc-
tivity

lens A body of sediment or rock thick in
the middle and thin at the edges

lenticular Lens-shaped
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mafic Pertaining to or composed primarily
of "dark minerals" (iron magnesium
silicates)

metamorphic Describes rocks which have formed in
the solid state in response to pro-
nounced changes in temperature, pres-
sure, and/or chemical environment

ug/g Micrograms per gram (equal to mg/kg
and equivalent to parts per million
in solids)

ug/L Micrograms per liter (equivalent to
parts per billion in water)

mg/g Milligrams per grams (equivalent to
parts per thousand)

mg/L Milligrams per liter (equivalent to

parts per million in water)

mgd Million gallons per day

MSL Mean sea level datum

N North

MAFB Mather Air Force Base

O&G Oil and grease

OEHL Occupational and Environmental Health
Laboratory

PCB Polychlorinated biphenyl compound

perched A saturated zone above the main satu-
rated groundwater flow zone or aqui-
fer, and separated from the main aqui-
fer by a zone of low permeability

P.G. Registered Professional Geologist

Ph.D. Doctor of Philosophy degree

POL Petroleum oil and lubricants
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potentiometric Surface defined by the levels to which
(piezometric) surface water will rise in wells penetrating a

single aquifer, caused by hydrostatic
pressure

ppb Parts per billion (equivalent to ug/L
in water)

ppm Parts per million (equivalent to mg/L
in water)

Quaternary The last of two periods in the Cen-
ozoic Era, subdivided in Pleistocene
and Holocene (or Recent) epochs, oc-
curring approximately 1.6 million
years ago to the present

RCRA Resource Conservation and Recovery Act
of 1976

Recent The second epoch of the Quaternary,
including modern time and the period
of time (approximately 10,000 years)
since the last ice age (synonymous
with Holocene)

SAC Strategic Air Command

sedimentary Describes rocks resulting from aepo-
sition of transported material that
has accumulated in layers

semi-confined An aquifer condition in which the con-
fining strata above the aquifer are
not laterally continuous

specific capacity The sustained yield of a well divided
by the drawdown in that well after a
stabilized pumping condition is ob-
tained (reported in gpm/foot)

specific yield Volume of water yielded by gravity
per unit volume of saturated aquifer
materials (corresponds to storativity
in an unconfined aquifer)

square feet/day Square feet per day
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storativity Volume of water than an aquifer re-

(storage coefficient) leases from or takes into storage per
unit surface area of aquifer per unit

change in hydraulic head

TCE Trichloroethylene

terrigenous Deposited in or on the earth's crust,

not in a marine environment

tertiary The first of two periods in the Cen-
ozoic Era, occurring approximately 66

to 1.6 million years ago

TOC Total organic carbon

transmissivity The volume of water moving per unit
time per unit width of a saturated
layer under a unit hydraulic gradient

tuff-breccia Indurated volcanic rock, formed from

coarse angular volcanic fragments in a
matrix of finer volcanic particles

unconfined An aquifer in which the water table

forms the upper boundary

unconsolidated sediments Sediments that are uncemented and thus

include interconnected void space
(primary porosity) that allows storage
and transmission of significant vol-
umes of groundwater

USAF United States Air Force

U.S. EPA United States Environmental Protec-
tion Agency

VOA Volatile organic and aromatic hydro-

carbon compounds

water table The level below which earth materials
are saturated with water
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APPENDIX B

SCOPE OF WORK

TASK ORDER 0026-02



STAGED

INSTALLATION RESTORATION PROGRAM 2 . FE3 i4

Phase IIB Field Evaluation

Mather AFB, California*

I. Description of Work

The purpose of this task is to determine if envirormez=:a contamination
has resulted from waste disposal practices at Mather AF3 C!; to provide esti-
mates of the magnitude and extent of contamination, should zontamination be
found; to identify potential environmental consequences of zigrating pollu-
tants; to identify any additional investigations and their zendant costs
necessary to properly evaluate the magnitude, extent and direction of movement
of discovered contaminants.

The presurvey report (mailed under separate cover) and Phase I IRP report
(mailed under separate cover), incorporated background and description of the
sites for this task. To accomplish the survey effort, the contractor shall
take the following steps:

A. General

1. The areal extent of each site shall be determined by reviewing
available aerial photos of the base, and by field reconnaissance.

2. Each location where surface water, sediment, cr core samples are
collected shall be marked with a permanent marker (where practical), and the
location recorded on a project map for the site.

3. Three rounds of sampling shall be performed on the monitoring wells
installed during this task. The rounds shall be performed -: three different
aquifer level conditions. Exact dates shall be determined :v the contractor in
the field.

B. AC&W Area

1. Install three downgradient monitoring wells at -he AC&W site.
Wells shall be installed according to procedures outlined in pa2-agraph H
below.

2. Collect one sample per well during each samplinz rond. Analyze
the samples for VOC, TOC, oils and greases (IR method) and ?--Bs.

C. "7100" Area Disposal Site

1. Install three downgradient monitoring wells alcn the perimeter
road west and south of the disposal site. The wells shall e installed
according to procedures outlined in paragraph H below.

*Highlights of modification underscored
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2. Collect one -sazple cer well turing each sampling round. Analyze
sazples for oils and greasez (:R), TC, 7CC, phenoi, cyanide; Cr, Pb, Cd, Ni,
Ag.

D. West ritch Area

1. Install two downgradient monitoring wells west of the ditch near
the base perimeter. The wells shall be installed according to procedures
outlined in paragraph H below.

2. Collect two sediment samples from the ditch, one north and one
south of the west ditch skimmer.

3. Collect one sample per well during each sampling round. Analyze
groundwater and sediment samples for oils and greases (IR), TOC, C phenol,
cyanide; Pb, Cr, Cd, Ni, Ag.

E. Northeast and Past Base Perieter

1. Install three monitoring wells along the northeast and east base
perimeter. The wells shall be installed according to procedures outlined in
paragraph H below.

2. Collect cre sazple per well during each sampling round. Analyze
samples for dimethvlnitrcsanine (3i); oil and greases (IR), TOC, VOC, Cr, Pb,
Cd, Ni, Ag, DDT, Chlcrdane, 2,4-D.

F. Base Product4:) Wells

I. All 15 base production wells shall be sampled one time, and
analyses performed for TOC, VOC, and oils and greases (IR) on each sa-ple.

2. In addition to the parameters specified in I.F.I. above, analyze
specific well water samples for:

AC&W well

MB-l,2,3,4 (4 total) D,12, Cr, Pb, Cd, Ni, Ag, DDT, Chlordane, 2,4-D

Engine Test Cell well Phenol, Cyanide, Cr, Pb, Cd, Ni, "t-

G. Sampling and Analysis

Sampling, maximum holding time and preservation of samples shall
strictly comply with the following references: Standard Methods ;
Examinatio2n Water and Wastewater, 15th Ed., (1980), pp 35-42; A , ?art 31,
pp 72-82, (1976), Method D-3370; and Methods I.Q Chemical i 2 Waters
and Wastes, EPA Manual 600/4-79-020, pp xiii to xix (1979). Minimum detection
limit for analyses are shown iz Attacr.zent 1.

H. Well Installation and Cleanuz

1. All wells installed during this survey shall be constructed of
black iron materials, and shall be grout-sealed in accordance with State of

B-2



California requirements. Wells shall average 120 feet in 4-oth and shall

be logged in accordance with U.S. Army Toxi2 and Hazardous Materials AgenC-

procedures (furnished under separate cover). Location and elevation of ea.--

well shall be surveyed, and recorded on the project map. Total well footage
installed shall not exceed 1320 feet.

2. Each well installation shall be cleaned following the complet-
of the well. Drill cuttings shall be removed and the general area cleanea---

I. Data Review

Results of each round of sampling and analysis shall be tabulated -_

Informal Technical Information report (Sequence 3 as reflected in Item VI
below) and forwarded to USAF OFHL/CVT for review.

J. Recort Preparation

1. A draft final report delineatirg the findings of this field
investigation shall be prepared and forwarded to the USAF OEHL as specifie
item VI below. This report shall include a discussion of the regional hyd
geology, well logs of all project wells, data from water level surveys, wa- -

quality analysis results, available geohydrologic cross sections, groundwa---..
surface and gradient vector maps, vertical and horizontal flow vectors and.
Laboratory quality assur-a-ce information. The report shall follow the USAI
OEiL supplied format (=ailed under separate cover).

2. Estimates sha:! be made of the magnitude, extent and direction
movement of contaminants discovered. Potential environmental consequences
discovered contamination must be identified. Where survey data are insuffI
cient to properly determine or estimate the magnitude, extent and directic-
movement of discovered contaminants, specific reco=mendations, fully justi-
shall be made for additional efforts required to properly evaluate contamil-
tion migration and included in a separately bound appendix to the draft f4--
report (see K below).

3. Specific requirements for future groundwater and surface water

monitoring must be identified.

K. Cost Estimates

The contractor shall prcvide estimates for all additional work
recommended to permit proper determination of contaminants. The recommend----

tions provided shall include all efforts required to determine the magnit-
and direction of movement of discovered contaminants along with an estimazaz-z
the time required to accomplish the proposed effort. This information sha
be provided in a separately bound appendix to the draft final report.

L. Meetings

The contractor's project leader shall attend two meetings, to be he_-
at Mather AFB to discuss project status at dates and times to be specifie
later. Each meeting shall last 12 hours.
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i1. Site Location and Dates:

Mather AFB CA
Building, Tire &
Dates to be established

IiI. Base Support: None

IV. Government Furnished Property: None

V. Goverrment Points of Contact:

1. Dr Dee Ann Sanders 2. Capt Dennis Korycinsk.
USAF OEHL/CVT USAF Hospital Mather/SGP3
Brooks AFB TX 78235 Mather AFB CA 95655
(512) 536-2158 (916) 364-2284
AV 240-2158 AV 828-2284

VI. In addition to sequence numbers 1, 5 and 11 listed in Atch 1 to t ;e
contract, which are applicable to all orders, the reference numbers below are
applicable to this order. Also shown are data applicable to this order.

Sequence No. Blcck 10 Block 11 Block 12 Block 13 Blcck 14
15 MAC 16 MAC

4 Ch YR I.- MAZ 1-;AC 21 MAC
3 1Z RE *

*A minimum of two draf; reports will be required. After incorporatirg Air
Force comments concerning the first draft report, the contractor shall supply
the USAF 0"= with a second draft report. The report shall be forwarted to
the applicable regulatory agencies for their comments. Contractor stall
supply the USAY OaFL with 25 copies of each draft report and 50 copies plus
the original cazera ready copy of tte final report.

*Upon completion of analyses.
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Attachment 1
Required Sazple Detection Lizits

Soi 1/,Set 4 e at W~ater

*Total Crganic Carbon (TOC) 1.0 milligram/gram 1.0 milligram/L
Oils and Greases (IR !.ethod 412.3) 100 micrograms/gram 10 micrograms/L
Phenol 1 microgram/gram 1.0 microgram/L
Cyanide 1 microgram/gram 10 micrograms/L
Lead 2 micrograms/gram 20 micrograms/L
Chromium 5 micrograms/gram 50 micrograms/L
Cadmium 1 microgram/gram 10 micrograms/L
Nickel 10 micrograms/gram 100 micrograms/L
Silver 1 microgram/gram 10 micrograms/L
PCB' s 0.25 micrograms/L
Dimethyl.itrosamine (DMN) 1 .0 microgram/L
DDT isomers 0.02 =icrograms/L
Chlordane 0.02 micrograms/L
2,4-D --- 0.06 microgram/L
Volatile Organic Compcunds (VCC) *0 0*

*Detection levels for :CC must be 3 times the noise level of the instrument.
Laboratory distilled w"ater must show no response; if it shows a response,
corrections of positive results must be made.

**Detection limits for VOCs shall be as specified for those compounds listed in

EPA Methods 601 and 6L2.

Method: Federal Register, Vol 44, No. 233, pp 69468-69473.

This method should be strictly followed including these items:

Item 1.4 - This method is recommended by EPA for use only by ex-erenced
residue analysts or under the close supervision of such qualified
persons.

Item 2.2 - This is most important. If interferences are encountered (as in
early peaks such as vinyl chloride), the method provides a secondary
gas chromatgraPhic column that will be helpful in resolving the
compounds of interest from interferences. This must be done in the
case of vinyl chloride and so noted in analysis report.

items 3.3, 7.1-7.3 - These sections on interferences, contamination and QC
should be strictly followed.

Items 8.3 - All samples must be analyzed within the recomended holding times.
This must be followed without exception.

If questions are encountered about certain contrminants you may be asked to
show both chromatograms used to rule out possible interferences.
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STAIE

Rev'ision No. 2 to Description of Work

INSTALLATION RESTGeATIGN PROG3 -. 84 Feb 21

Phaste lIB Field Evaluation

Father AREB, California*

I. Description of' Work

The purpose of' this task is to detEr~ire if enviror~ental conta-4 
:nator

has rez~ted fracz wa::te disposal practices at Father AFB CA; to provite esti-
mates of the magr.itu~e an2 extent of cont-inatior., should conrta-:inatior be
fou...; to identify poterntia2 envirorental consequences of migratirE pollu-
tants; to identify any a~titicrnal investigations and their attendan~t costs
necessary to proper-ly evaluate the magnitude, extent and direction of --VE-arnt

of disco,;ered conta~a-n~ts.

The prEs-urvey report (mailed under separate cover) and Phase I IFF repcrt
(railed urnder separate ccVEri, incorporated bac! -ournd and deszripticn of the
sites for this task. To ac:cczp:lish the survey effort, the ccntraztc:r sha1l
take the follcw.inE ste.-s:

A. Qne r"a

1. The area! extent cf each site shall be d ~ by reiwii

aacilatle aerial phoics of the bace, ar-i by field recornais='-:

2. Eazh locaticr. *here sur: ace water, sedzert, or ccrE S001Me are
collectel shall be mark-a- with- a pemnet marker (whe-re practical) , ant the
1ocation recorded or. a prn ezt map for the site.

Th 1ree rcuncc of sa-cling shall be perforzed or. the tntrr
iri:12dri r.o this tazk. The rou.njs shall be perz~ attre iee-

-~le c ccr.Utiocz Exa:, dat-es shall be d ' by the cc,*:ract-T-in
th fix~j

B. AM- Ar-i

1. Install three dc :Zradiez> mzt7n well at the AM&. sie.
Walls shzall be installed-----r to ir~.~ o' n paragra;x- E

2. Collect one sa;e par well durne jsnci.rud An al m
the sounl ez fcr MC, TOC, oils and greiacec (!. m-cr-cc.) and Ma.

1.Instl t'-re> dO-n-radient toit'crin.- wells alo.7E the ri7r-
road we= and sont o the di;cjal site. The wells sih-' l be inEallefd

aocrZ to pr-c-t-re. in pear;-H brl--w.

C. --



2. C2 tcc C- :E ;r T.~ -0~n E h~~ .7A''d. ; ze
-- ' fr c:7- L:,- c- ez ii 70C Yc.- .7.lo.-f Cr, Fb, Cd , Na,

1 . 7nftall two wrg:-,radiecnt mcnitcrir.F wells wcst of the ditch near
t.E ICESE pr tr The wells shall be installed ac-crdir..g to procedu-res
c.utlinred in Tparagra~h H below.

2. Collect two s i.etac2esfrom t-e- onte, r rrsrth arn one
south of the west ditch fLr

.Ccl2ct cne fa-7 e Ter vell d-ri;7E Each za lirg rou-.nd. A-.al'-y Ze
Er ou-ndwatLer and sei~tsa- pefs for oJIls anFrc;Ees (1-) , TOC, 122 phenol,
cyL%'de; Pb, Cr, Cd, NaJ, kE.

E. Ncrtheast and Fast FLase rite

1.T2~l three L-cnritor-*r.g wells aicrng the rcrt--s t-E arLd
pc::Eter. 7nhE wells s :all 1bte i-. s al11ed a cc cr nrg t o c ccd e sc ut ie d i-,n

Tr&:ah H. tel'ow

2. Collect one sarp;le per well du-rnn ezach P 'ur. .. nlyze
~:lsfor dtyntcazre(" o'a"z g:-e DB) , VG, Cr, Fb,

Cd, Ni4, Ag, LDDT, Cirlc-dane, 2,4'-D.

F. ',zn:ci els

1. All 15 base production wells shall be sz; led one tir-e, and
analyses performed for 7CC, VOC, and oi2s ant 7reases (IF.) crn ea-ch sazn;le.

2. In addition to the parazeters spec.,fied in I.F.1 . abc-;e, arnayze
specific well water sa-pes for:

AC&V well ILLB

T-1,2,3,4 (4 total) D'-U, Cr, Pb, Cd, NiJ, Ar, HIT, Ccfn,2,'--D

Er.Firne -est Cell well F-E-7ol, C:.<.re C-, Pb, Cd, Ni, Ag

G. Sa~rlinw End Ara-'vsis

S~-lig, axn~h-ldirng ti-Jc ant;~rac of
strictly czo-;2y wi.th the following referer ___s:'E f or 2i

E.xa7- -i7n-tiJ-o n o f W ate r anda ~t ewj~ r t d C.~),2 ~ Fr
pp 7 2-82 , ( 197 6) , Me th o D--;3 7; a ld Wtr d fc 1 C tcs- -f W Ie-r s
and Wastes, EPA Yaua 60/4-79-020, p P xi to x x (99) ' X--o dete:-,ion
l, it for analyses are zl.cwr. in Atta--h--nt I.

H. 7 n-7-ta~t a ndQl

1 1 wl wels i nta I IF 'd &ri-'r.E thi s- te 0hl teC~§ ce f
tlack. iron oaeias r.d shall be Erru-ai in -ccdace E:ts Stte of
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:.e '-Cx~j cr, a ." r a " s:

!Mazi.er .F-2 CA
Fuid-'g, Tire &
Dates to be e~tatlished

211. Fa~c S,;;or t: 1;zone

IV. Gc-vErrc--Ent Furnislhed Frorerty: No ne

V. Cc .rzrtPoints of Contact:

1. Dr D ee Ann Sa-nd-ers 2. rz;t De:n-is ryrsi

-rz:5 ;;-P TX 7&235 'ahrL A~5
(512) 53E-2158 E9~ L2 2 '-
AV 2 4 0- 2 ,5S 8~ E2E-2284

VI. In adtiticn to secuence, n-,nters 1, 5 and 11 14isted in. Atch 1 to the
ccr.tract, which are ap'plicable to all orders, the refEre7.ce n.'cte-rs tbel c, are

L a;plicabie to this order. Also shown re data app'icatle to this order.

Z. - t .ce No . 'Block 10 E;;ock 11 ;:'ock 12 Elock 13 Ei'cck !4

4C",-;/F R Nrl Z_ P C '1C 1 ___-'_Y2_

3 AS FEQ

*A oriz f two draft re;3rts will be - eq r e d. .-fter I r.: ;rating7-. :r
Force cc-tnts con~cerrning the first draft report, the ccntractor shail E-;L-y
trne UYSAF 0-z?-L with a second draft re;cort. Th~e report shall1 be fcrw.ar- e to
the a;;licable rEga Iatory age-ncies for the-'r cc-nerents. Contractor al
s.;Ti'y the USAF OELwith 25 copies of each draft report and 150 ccT;:Es I
the cri~frnal ca~era ready ccpy of the final report.

''u*po:n cc=npetion of anaiy~zes.



Att a: -e nt 1

E _ 'i- e wa'er

*Total Cr-zarnic Carbon~ (TOC) 1 .0 r. -"-11 ig r r&7 1 .0 lira/
Oils ar C-reaszes (1?R Metho 4 412.3) 10'0i~rsg'a 10 ~c'~'z/
Ph e no 1 z ic ro;- r 'razi 1 .0 micr-ogra/'L
Cyanide 1 micrograz/gra2- 10 micr'ogr&azs/L

Le-=d2 mcrczr.-z/gra7- 20 cicroigr-azs/L
Ch rom- I 5 eirora-as/graz 50 m.,crcg zs--/.
Ca d i um 1 micrcgrari/gr- 10 microzr-az:,2.
N-,cke.' 10 M-4cr:zEra=S/gra:: 100 m-crc.-~--1
Silver 1 micro;ra-/gra= 10 mi crow- Ez ZI'
PCB 's - 0.25 microx-z 'Lr
DiMEthylnitrosainE (DM!;) 1- I. 0 cr:a
DDT isomers -- 0.02 Micrc:--fslf
Chlordane -- 0.02 mcc-c
2 '1- 0.06 iirir'
Volatile Oriari c Conzpounds (VCC) i

ODetectio. level's for TCC =um be 3 testhe noise level of the rr'
Lat'era tory d-fstilled water rz-:t shz:w no rEZ;onz a; if it s!h3 a rES:onsc-,

*Le'tEctiorlilt for VCCs siI be a--- ~ for thosz c:r
EPA Methods 6C1 arnd 602.

M-- 't cd Feds--al !REster, Vol 4-, Nc. 233, p;

Tnis meths-D sul be strictly follow d- ir.clufd-nE the Z& jt-

Ite= 1.*J - This method is reczrddby EFFA for use only by -ex:erff-..---
rzdeanalysts or ur-de:- the clcs=e su;ervls. ion, of' su 2, qual f e
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Peter J. Marks

Education oxygen and electric arc furnaces), wet process phosphoric
acid plants. superphosphoric acid plants. diammonium phos-

B S Biology. Franklin and Marshall College 11963) phate plants: triple superphosphate plants: granular triple
M S Environmental Engineering and Science. Drexel Univer- superphosphate storate facilities: intermediate size steam
sit 11965) boilers (10-250 x 106 Bltul: mercury plants. solvent degreasing

facilities, steel foundries, synthetic organic chemical plants.
Employment History pulp and paper mills:- chlor-alkali plants: glass manufacturing
1965- Present Weston facilities: stone crushing facilities: plastic plants, clay and ore

1963196 Lanastr CuntyGenral osptal processing operations.
196-194 Lnser Caontyr Gernealyosial Mr Marks air contaminant testing experience includes par-

Reerhaodstdeve ornltia ticulates. NO., fluorides. S02 SO 3 ,H 2SO4, chlorides. hy-
methds dvelomentdrocarbons. aldehydes, organic acids, total reduced sulfur.

Relevant Experience permanent gases, odor, mercury, particle size, resistivity. hy-
Mr Marks has 15 years experience in environmental labora- drogen sulfide, chloride, ozone. metals. sulfates. vinyl
tory and engineering activities as a Project Scientist. Project chloride, solvents. TSP. and asbestos.
Engineer Project Manager. and Vice President of Weston's His field instrumentation experience includes' Orsat ap-
environmental laboratory He has analytical laboratory ex- paratus, Teledyne combustible instrument. Lira nondisciersive
perience. supervision of source emission testing projects. and infrared instrument. Servomex oxygen analyzer Lear-Siegler
was the Protect Manager on numerous source testing and trans missometer. duPont sulfur dioxide monitoring instrumen-
ambient air monitoring projects. including a major contract tation, Anderson cascade impactor, Omega pyrometer. Meloy
with EPA for source sampling and analysis He also has ozone analyzer. thermoelectron SO 2 analyzer RAC Hi Vol
experience in field testing to determine efficiencies of control Samplers, and RAC Nutech control console.
equipment. and chemical analysis of atmospheric emissions Mr. Marks has the following laboratory instrumentation ex-
from various indlustries perience infrared. ultraviolet. and atomic absorption spec-
Mr Marks was the Project Manager for a major corporate (65 trophotometry: dissolved oxygen analyzer, gas chromatog-
plants) air testing contract (S350.000 year) The plants in- raphy. and total oxygen demand and total organic carbon
cluded glass. wood, textiles, and asphalt production analyzers.
Mr MaiKS industry experience in source emissions testing Mr Marks is amember of the Air Pollution Control Association,
includes fossiI- fuel-tfired steam generators. municipal in- the American Society for Testing and Materials, the Water
cineratorS. cement plants, nitric acid plants, petroleum re- Pollution Control Federation and the Water Pollution Control
fineries and petrochemical plants, iron and steei plants (basic Association of Pennsylvania.

580 AC
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Frederick Bopp III, Ph.D., P.G.

Registration Employment History
Registered Professional Geologist in the State of 1979-Present WESTON
Indiana

1977-1979 U.S. Army Corps of Engineers
Fields of Competence Waterways Experiment Station

1976-1977 University of South Florida
Groundwater resources evaluation: hydrogeologic Department of Geology
evaluation of sanitary landfills and other waste disposal
sites: detection and abatement of groundwater pollu- 1970-1976 University of Delaware
tion: digital modeling of groundwater flow and solute Department of Geology
transport: statistical analysis of geological and 1974-1976 Earth Quest Associates
geochemical data: geochemical prospecting; estuarine President and Principal Partner
geology and geochemistry: trace metal and aqueous
geochemistry 1974 (Summer) WESTON

1966-1970 United States Navy
Experience Summary Commissioned Officer

Seven years experience in hydrogeology and Key Projects
geochemistry, involving such activities as: assessment
of subsurface water and soil contamination: develop- Protect manager on seven task orders for environmental
ment of contamination profiles: evaluation of remedia- assessment services at United States Air Force
tion actions for groundwater quality restoration: quan- faclities in nine states.
titative chemical analysis of water and soil: ore assay
and ore body evaluation: drilling supervisor: Task manager for a Superfund site evaluation in Ohio.
hydrogeologic assessment pollution detection and Site manager for drum recovery operations in Penn-
abatement: estuarine pollution analysis: application of sylvania and New Jersey.
flow and solute transport computer models: computer
programming; project management: teaching en- Protect manager for site assessments of oil and fuel
vironmental geology and geochemistry. spills in four states.

Project manager for closure plan development at aCredentials hazardous waste landfill in New Jersey.

BA., Geology-Brown University (1966) Definition and abatement of groundwater contamina-
tion from chemical manufacturing in Delaware.M.S. Geology-University of Delaware 11973)
Flow and solute transport digital model of a heavily-

Ph.D.. Geology-University of Delaware 1979) pumped regional aquifer in southern New Jersey.
Sigma Xi. The Scientific Research Society of North Definition and abatement of groundwater contamina-
America tion from chemical manufacturing in the Denver area

Geological Society of America. Hydrology Division Hydrogeologic impact assessment of on-land dredge

National Water Well Association. Technical Division spoil disposal in coastal North Carolina

American Association for the Advancement of Science Geochemical prospecting and ore body analysis in
Arizona.

Estuarine Research Federatiun: Atlantic Estuarine
Research Society

I- -

.. . . . . .a=a .na.d I I I I I i I I



_A

Definition and abatement of groundwater contamina-
tion from a hazardous waste site in northern New
England.
Definition and abatement of groundwater contamina-
tion from plating and foundry wastes in eastern Penn-
sylvania.

Operational test and evaluation of new naval mine ord-
inances in southern Florida.

Publications

"Metals in Estuarine Sediments: Factor Analysis and Its
Environmental Significance. Science, 214 (1981):
441-443.

The Remobilization of Trace Metals from Suspended
Sediments Entering the Delaware Estuary". Presented
at the 27th Annual Meeting, Southeastern Section,
Geological Society of America, Chattanooga. Ten-
nessee. April 1978.
"Trace Metals in Delaware Bay Sediments and Oysters".
Presented at the International Conference on Heavy
Metals in the Environment. Toronto, Canada, October
1975.



Katherine A. Sheedy

I,.

Fields of Competence Initial Assessment Studies to identify possible con-
tamination resulting from past practices at military in-

Geologic investigation and site evaluation: environmen- stallations.
tal impact assessment, quantitative and qualitative Assessment of groundwater contamination from a
groundwater analysis, design of groundwater monitor- municipai landfill in the Atlantic Coastal Plain including
ng systems. aquifer simulation to determine migration 10. 20 and 30

Experience Summary years in the future

Hydrogeologic assessment of a multi-source military in-
Nine years experience in geological investigations in- stallation. The project includes groundwater modeling
cluding environmental impact analysis in geology. for the installation and for areas outside the installation
groundwater. and soils: hydrogeologic investigations of in conlunction with State and Federal agencies
hazardous waste sites, preparation and delivery of ex- Design of monitoring systems for a large industrial com-
pert testimony: assessment and mitigation of low-level plex in Montana.
radioactive contamination of groundwater and soils.
migration of low-level radioactive contamination of Assessment of regulatory requirements for nazardous
groundwater and soils, migration of radionuclides in waste lagoon closure in over forty states
groundwater: site stability in hmestone terrains: Assessment and analysis of emerging trends , , rounl
development of evaluation criteria for site search and water research as applied to the utility -ncustrr,
selection projects: pre-mine opening hydrologic in-
vestigations for surface and underground coal mines: Preparation of EPA Remedial Action Master Pans cr
development of clean-up strategies for hazardous and five uncontrolled hazardous waste sites
radioactive waste disposal sites: Environmental Impact Principal investigator for geology sois and rc 0

Statement preparation and review: site suitability in- water portion of an Environmental lmiact Staieme' c_
vestigatlions of waste disposal facilities for industrial the decontamination of a radioactive waste .. isoosa?
and residential developments site in Canonsburg, Pennsyivania

Credentials Project manager and principal investigator on :.ean-uD
of a site contaminated by pharmaceutical wastes n

B.A -Queens College. CUNY 11969) New Jersey

M.S.. Geology-University of Delaware 11975) Protect manager and principal investtgator 'or

assistancE in EIS preparation nor five synthetic 'uel
American Geophysical Union plants in east-central United States.
Geological Society of America Evaluation of environmental impact and operation Dt 22

National Water WEII Association. Technical Division municipal landfills in the Atlantic Coastal Plain

Hydrogeologic investigations at mine sites prior to. cur.
Employment History ing and after mining operations in Illinois

1974-Present WESTON Hydrogeolog c investigations to determine site
suitability for landfills, sewage sludge disDosal sora r-

1972-1974 University of Delaware rigation and industrial waste disposal

Key Projects Principal investigator on a dredge materia dsDosai site
feasibility study for Interstate Division for Baltimore C,

Preparation of RORA Part B permit application for ty. This prolect was conducted to evaluate the teasibmtv
facilities in the Midwest and on the West coast of specific sites for disposal of 5 million cubic yards of

Professional Proille
I.
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material dredged from the Fort McHenry Tunnel in Development of a state-of-the-art Study and environmen-
Baltimore. The evaluation included examination of tal analysis of the geothermal steam industry.
costs, engineering feasibility, site stability, impact on
biology and groundwater and ultimate use of the site as Publications
an inner-city park.

Supervision of an investigatioi. to determine ground- Sheedy, K. A., 1979, "Three-Phase Approach to Deter-
water quality, delineate the extent of groundwater pollu- mination of Site Stability in Limestone". Presented at

tion and develop a groundwater-quality management Association of Engineering Geologists 1979 Annual
program for a six-county area. Evaluated the adequacy Meeting, Chicago, Illinois.
of existing groundwater-quality standards and in- Sheedy, K. A., Schoenberger, R J., Haderer, P., Dovey,
teracted with regulatory agencies. R., 1979, "Solid Waste Disposal in the Coastal Plain: A

Evaluation of groundwater quality, quantity and Case Study." rresented at Association of Engineering
facilities: impact on groundwater for sites in semi-arctic Geologists 1979 Arnual Meeting, Chicago, Illinois.
environments and within the Columbia River Basin Pro- Sheedy, K. A., Leis, W., Thomas. A., 1980, -Land Use in
ject area. Limestone Terrain, Problems and Case Study
Environmental assessment for a 200,000-BPCD refinery Solutions". In Applied Geomorphology, (The "Bingham-
on a semi-arid island with extensive groundwater use in ton" symposia: 11) George Allen and Unwin, 1982.
the West Indies. Sheedy, K. A., Leis, W. Bopp, F., Anderson, J., "Use of
Evaluation of structural stability problems in limestone Ground Penetrating Radar in Limestone Terrain".
solution area in Pennsylvania. American Geographers Association, 1981.

Supervision of a leachate collection system and ground- Sheedy, K. A.. "Methodology for the Selection of Low-
water monitoring program for an industrial landfill. Level Radioactive Waste Disposal Sites". AmericanNuclear Society, 1982.

Investigation of potential sources of petroleum product
found to be discharging through the subsurface, at the
shore of Lake Erie.



Walter M. Leis, P.G.

Registration Additional special course work in Geology and
Hydrology. Franklin and Marshall College and Penn.

Registered Professional Geologist in the States of sylvania State University
Georgia (No. 440) and Indiana. Remote Sensing Data Processing Training. Goddard

Fields of Competence Space Center (1978)
OWRR Research Fellow. 1973

Detection and abatement of groundwater contamina- National Water Well Association. Technical Division.
tion: design of artificial recharge wells: deep well
disposal. simulation of groundwater systems: hydro- Geological Society of America. Engineering Geological

geologic evaluation of hazardous waste sites and land- Division
fills: practical applications of geophysical surveys to Society of Economic Paleontologists and Mineralogists
hydrologic systems. site investigations, and borehole
geophysical surveys. Geochemical studies of acid mine Employment History
drainage and hazardous wastes.

S1974.Present WESTONExperience Summary
1973-1974 University of Delaware

Sixteen years experience as field hyorogeologist. fieid Water Resources Center
supervisor. project director, research director Six years 1971-1973 University of Delaware
research involving two consecutive projects 11 applica-
lion of geophysical techniques in evaluating ground. 1967 1971 Pennsylvania Department of
water supplies in fractured rock terrain in Delaware and Environmental Resources
Pennsylvania: 2) prolect director for an artificial
recharge and deep well disposal study Provided con- Key Projects
sultation for waste disposal and aquifer quality pro-
blems for coastal communities. Definition of groundwater contamination from sanitary

landfill leachate and recovery of contaminants to pro-Developed geochemical sampling techniques for deep tect heavily used aquifer in Deiaware.

mine sampling. Evaluated synthetic and field hydrologic

data for deep formulational analysis in coal field pro- Field design studies for artificial recharge and waste
jects. disposal wells.

Earlier research experience involved developing tech- Design and construction of hydrologic isolation
riques for mapping subsurface regional structures hay- systems for various class hazardous wastes.
ing interstate hydrologic significance. and defining ore Design and supervision of chemical and physical
bodies by geochemical prospecting. rehabilitation of groundwater collection systems in frac-

Credentials tured rock and Loastal plain areas.

Principal investigator for six protects involving subsur-

B S . Biochemristry-Albrght College (1966) face migration of PCB's in New York. New Jersey. Penn-

M S .vHydrogeoogy-Uniersity of Delaware 119751 sylvania. and Oklahoma.
Design and construction supervision of hydrocarbon

Cooperative Program Environmental Engineering- recovery wells in Pennsylvania.
University -f Pernrsvvania

oa] Proile



Geochemical evaluation of coal mine pools in West Leis, W., R.D. Moose, and W.F. Beers. -Critical Area
Virginia. Maps, a Regional Assessment for Karst Topography.

Geochemistry of subsurface migration of toxic Association of Engineering Geologists 1978 Annual

substances. Meeting.

Leis, W., and W.F. Beers, "Soil Isotherm Studies to
Principal investigator for eight projects involving migra- Predict PCB Migration Within Groundwater", (Abstract)
tion of volatile chlorinated hydrocarbons in ground- ASTM 1979 Annual Meeting, Philadelphia, Pennsylvania.
water.

a ser e eThomas, A., and W. Lein, "Physical & Chemical
Mineable reserve evaluations for coal, sand and gravel, Rehabilitation of Contaminant Recovery Wells",
limestone, clay deposits, mine reclamation, and Association of Engineering Geologists 1978 Annual
monitoring. Meeting.

Design geophysical and remote sensing assessments Leis, W., W.F. Beers, and F. Benenati, "Migration of
of hazardous waste disposal areas. PCB's from Landfills and Dredge Disposal Sites in the

Upper Hudson River Valley", New York Academy of
Publications Science Symposium on PCB's in the Hudson River.

Leis, W., and R.R. Jordan, 1974, "Geologic Control of Leis, W., "Subsurface Reclamation by Counter Pumping
Groundwater Movement in a Portion of the Delaware Systems: Geologic and Geotechnical Aspects of Land
Piedmont", OWRR-DEL 20. Reclamation", ASCE/AEG 1979 Symposium.

Leis, W., 1976, "Artificial Recharge for Coastal Sussex Leis, W., and A. Metry, "Field Characterization of
County, Delaware", University of Delaware Press, Water Leachate Quality", Water Pollution Control Federation
Resources Center. 1979 Annual Meeting.

Leis. W., D.R. Clark, and A. Thomas, 1976, "Control Pro- Leis, W., and A. Metry, "Multimedia Pathways of Con-
gram for Leachate Affecting a Multiple Aquifer System, taminant Migration", Water Pollution Control Federa-
Army Creek Landfill, New Castle County, Delaware", Na- tion 1980 Annual Meeting.
tional Conference on Management and Disposal of Leis, W., and K. Sheedy, "Geophysical Location of Aban-
Residue on Land. doned Waste Disposal Sites", 1980 National Con-

Leis. W.. W.F. Beers, J.M. Davidson, and G.D. Knowles, ference on Management of Uncontrolled Hazardous
1978, "Migration of PCB's by Groundwater Transport- Waste Sites.
A Case Study of Twelve Landfills & Dredge Disposal Sheedy, K., and W. Leis, 1982, "Hydrogeological Assess-
Sites on the Upper Hudson Valley, New York", Pro- ment in Karst Environments (chapter)."
ceedings of the 1st Annual Conference of Applied
Research & Practice on Municipal and Industrial Waste.



James S. Smith, Ph.D.

Fields of Competence American Chemical Society

American Society for Testing Materials
Analytical laboratory management: organic chemistry.
mass spectrometry. GC/MS/DS. high and low resolution. American Society of Mass Spectroscopists
chemical onization and special techniques: gas
chromatograohy including capillary column techniques. Employment History
high performance liquid chromatography (HPLC). the
uses of NMR. IR. UV. visible, inorganic analyses, elec 1981.Present WESTON
trochemical, thermal techniques and surface metrp 1969-1981 Allied Chemical Corporation
odologies iSEM. ESCA. SIMS) to solve industrial pro- Corporate Research Center
blems. the development of quality control measures in
analytical protocols. the testing of laboratory safety 1966-1968 Eastern Michigan University
methodologies innovation of new analytical techniques Assistant Professor of Chemistry
and methods to solve industrial product liability, pro- 1965-1966 Uniersity of Illinois
duction and environmental problems

Experience Summary Key Projects

Directed analytical group for five years of intensive
Elevensampling and analysis of a toxic insecticide Analyses
analytical group involved in solving all types of ,n. involil air atsludge lood beces ne.dust .rial problems including environmental, product involved soil. air, water. sludge. blood. bile. feces, urine.

du sria prbles inludng nvionmetalprouct animal teed, and plant samples to detect the compound
safety, production. research and development The main

at the low parts-per-billion level The prolect involvedemphasis was on the innovative development ot ana-rytical methods utiiizing instrumental technoiogies In- rapid development of new and accurate analytical

depth experience in the organic chemicals inorganic methods

che,icals polymer. fiber, tire, solvent, fluorine Developed an industrumental analytical laboratory con-
chemicals, coke and coal tar industries Numerous sisting of trace environmental analyses. gas chro-
scientific presentations Contributor to three Chemical matography. high performance liquid chromatography,
Manufacturers Association Task Groups Environmental mass spectrometry, surface analyses, X-ray photoelec-
Monitoring. Groundwater. and Hazardous Waste Re- tron spectroscopy and nuclear magnetic resonance
sponse Center. spectroscopy including the design and manufacture of
T t general chemistry, analytical chemistry. organic instrument modifications, purchasing instruments, andTaught geeahimsry nlhaheityogm ring of key personnel

chemistry, and instrumental analysis for four years at

Eastern Michigan University and the University of I1. Isolated. identified. and developed a method of analysis
inoiS. for a colored impurity on a bulk chemical product. Syn-

thesized the colorant for proof of identification and as a
Credentials standard for futurn analysis. Proved the mechanism of

the development of the Color from the packaging
B A . Chemistry-Williams College (1960) materials. Designed new specifications eliminating Me

Ph D . Organic Chemistry-Iowa State University 1964) problem

Conducted corporate plant environmental laboratory
Postdoctoral Organic Chemistry-University of Illinois OA/OC audits including the development of a corporate,1966) OA/QC manual

Postdoctoral Mass Spectroscopy-Cornell University
1969)

a:o I'



Provided an inexpensive and accurate method of Burkitt, D. and J. Smith. "A Simple Chromatographic
analysis of lead for a manufacturing plant effluent A Modification Providing for Rapid Interchange of
published methodology in kit form was modified for Capillary and Packed Columns', Middle Atlantic
plant personnel use to measure soluble and total lead in Regional AC.S. Meeting, West Long Branch, New
a waste stream without use of excessive manpower or Jersey, 19-23 March 1979.
capital. QA/QC procedures were included as well as the Brozowski, E., 0. Jerolamon, D. Richton, 0. Smith, and J.
use of performance samples. Smith. "A Convenient Method for the Evaporation of

Supervision of analytical technological advances that Solvent in the Priority Pollutant Program," Middle Atlan-
lead to either patents and new products in the fields of tic Regional A.C.S. Meeting, West Long Branch, New
coal tar chemicals, food packaging and transformer Jersey, 19-23 March 1979.
manufacturing. Mady, N., D. Smith, J. Smith, and C. Wezwick, "The

Publications Analysis of Kepone in Biological Samples", Pro-
ceedings of the 9th Materials Research Symposium,

Smith, J., A. Weston, and C. Wezwick. 'Tire Cord Emis- Gaithersburg, Maryland, 10-12 April 1978.
sion Studies. Conclusion , The International Society of Mueller, B., L. Palmer, and J. Smith, "A High Perform-
Industrial Yarn Manufacturers, Savannah, Georgia. 3-4 ance Liquid Chromatographic Method for the Analysis
November 1977 of Bis-phenol-A and Its Impurities", Middle Atlantic

Hanrahan. J.. E. McCarthy. D. Richton, J. Smith, and A. Regional ACS. Meeting, West Long Branch. New
Weston, "Identification of an Interfering Compound is
the Determination of Dimethylnitrosamine by Gas Gabriel. M.. J. Hanrahan. and J Smith, "A Sensitive
Chromatography-Mass Spectrometry". 26th Annual Method for the Quantitative Analysis of Pyrldine at the
Conference on Mass Spectrometry and Allied Topics. Low PPM Level". Middle Atlantic Regional A.C.S.
St. Louis, Missouri. 28 May to 2 June 1978. Meeting, West Long Branch. New Jersey. 19-23 March

Brozowski. E.. D. Jerolamon. D. Richton, D Smith. J 1979.

Smith. and A. Weston. "Industrial Applications of Burkitt. D J. Hanrahan, and J. Smith, "Analysis of Hex-
Chemical Ionization with the Ammonium Ion". 26th An- achloroacetone and Hexafluoroacetone in Industrial
nual Conference on Mass Spectrometry and Allied Wastewater". Proceedings of the A.S.T.M. Committee
Topics. St. Louis. Missouri. 28 May to 2 June 1978. D-19 Symposium. 'The Measurement of Organic Pol-

lutants in Water and Wastewater". Denver. Colorado.Mueller, B W .. L. Palmer, G . Rebyak. and J. Smith, 19-20 June 1978.
Analysis of Alpha and Beta Naphthalene Sultonic

Acids by High Performance Liquid Chromatography '. Brozowski. E.. D Burkitt. M. Gabriel. E McCarthy, J
North Jersey A C.A. Chromatography Discussion Group. Hanrahan. and J Smith, 'A Simple. Sensitive Method
Nutley, New Jersey. 14 March 1979. for the Quantitative Analysis of Carbon Tetrachloride

and Chloroform in Water at the Parts Per Billion Level",French. C., L. Palmer, and J. Smith, "Analysis of Proceedings of the 9th Materials Research Symposium.
Polymer Oligomers by High Performance Liquid Gaithersburg, Maryland. 10-12 April 1978
Chromatography". Middle Atlantic Regional A.CS. a
Meeting, West Long Branch. New Jersey, 19-23 March
1979.



Theodore F. Them, Ph.D.

Fields of Competence thermal conductivity, and photoionization detectors Ex
perience includes methods development, separation op

Inorganic and organic chemistry. instrumentai timization. and data reduction
analytical techniques synthesis of organic chemicals. Familiarity with use. maintenance and operation of gas
laboratory management chemical research and educa-L !ion chromatographi mass spectrometericdata system iGC.
',on MS.DS) in separations and dentificatlions of complex

mixtures and molecules Experience includes methods
Experience Summary development separation enhancement packed and

capillary column techniques. and data reductionNine years experience n ,norganic and orqanic

chemistry with strong synthetic organic and nstrumen Familiarity with use and operation of various infrared.

tail analytical Dackground Experienced researcher and nuclear magnetic resonance (NMR). atomic absorption

*eacher Background n -lonceptualing. tounchilg ot AA), and iqud chromatographic iLC) instrumentation
t ecting. and administering a crhemcal ;onsuiting urrrn Familiarity i th use maintenance, and operation of

Tekmar Models LSC2 and ALS purge/trap and liquid
Credentials sample concentrator devices and associated gas chro-

M S Chemistry -Universitv or New Mexico 19751 maograohic methods

Famiiarit, with use maintenance, and operation of
Ph D Chemistry- University or New Mexico i 19771 Fisher Model 490 Coal Analy;rr for analysis of moisture,

American Chemical Society volatiles and ash in coal
The Society of Sigma Xi Familiarity with use maintenance, and operation of

Fisher Sulfur Analyzer System for analysis of sulfur in

Southwest Association o Forensic Scientists- coal and hydrocarbon fuels
Associate Member

Familiarity with use maintenance and operation ot Parr
Society of Applied Spectroscopy. Rio Grande Section Adiabatic Bom Calorimeter and associated Master Con-

troller in calorimetric analysis of coal and coke,

Employment History foodstuffs. and fuels

1982-Present WESTON Familiarity with use, maintenance, and operation of
Fisher Models Titralyzer II (Fixed End Point) and

1981-1982 Bell Petroleum Services. Inc. Tritrimeter II automatic titration systems for analysis of

1982-1982 Bell Petroleum Laboratories water by pH or millivolt-sensitive methods

1977-1981 AnaChem, Inc. Publications
Co-Founder, Vice President

1975-1977 University of New Mexico Hazardous Properties and Environmental Effects of
Materials Used in Solar Heating and Cooling (SHAC)

Practical Experience Technologies: Interim Handbook, J-Q Search led.),

August 1978 Sandia Laboratories report Sand 78-0842.

Familiarity with use, maintenance, and operation of gas available from National Technical Information Service.

chromatographs with flame ionization, electron capture. Springfield. Virginia.
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Isomerism in Complexes of Bidentate Ligands with
Enantiotopic Donor Atoms . R E Tapscott. .D Mather.
and T F Them, Coordination Chem.stry Reviews. Vol.
19. Nos. 2/3. September 1979.

Stereochemical Studies on Diastereomers of Tris
(2,3-butanediaminel-Col bait (111)". C.J Hilleary. T F
Them. R.E. Tapscott. Inorganic Chemistry, Vol. 19. No
102. 1980.

Staying Abreast of PCB Regulations. TESTING', R.M
Holland and T F Them. Professional Trade Publication,
June 1980.

Stereochemistry of Arsenic (111) and Antimony (111) 1,2-
DihydroxyEychohexane-1,2-dicarboxylates." D. Mar.
covich. E.N. Duesler. R.E. Tapscott. and T.F Them. In-
organic Chemistry. 1982.



Alison L. Dunn

0Fields of Competence wein installation and sample collection analysis Of
hydrogeologic and chemica data

Groundwater flow system analysis and numerical Site assessment and remedlatonr a' anr uncontrolled
4modelling groundwate, contaminator assessment and hazardous waste disposal; site in, NeA Jersey including

remealo hydogelogc e~lua'ohof slidand field sampling of highly contaminated' groundwater and
hazafdc~us waste sttes. water supply and recovP-y wei soils. conceptual development of site remediatior
design and testing monitor wel: network design and im masrsadttigore d es'eonacn
plemerital ion sampling of soil and water for conven mepute grondatestn fl rmd amaue nacr

liona; and hazardous chemicai compounds ptrgonwtrfo oe

Hydrogeologic investigation o' a 50 acre site for impac!

Experience Summary of past electronic components manufacturing opera
tions on ground and surface water

~hree years exper ence as field hyclrogeologist, and pro-

ec: gec, ogs' in industria and nazardious waste E~al.uation of the effect o' plac ng an nnovatve tor, sea,

disposa stIe invesflgat~ons inciuding two Supe,1und for closure of a 25 acre municipal. landfil inciuding

sites and in inventories a' d assessments of various analysis of long terr, hydirogeciogic and geochet'iCal

classes of injection wells Thre ears of graduate conditions

resea':-h in hydraulic properties of shales andc Site assessment and redtj a! an ncnroe

mudstz)nes watershed hydrology and Coastai hazardous waste disposai site in Ohic including a meta
hdrogez Dgy ncwuding practical aopplcatios of detector su'vey fo, buried drums so, samnpling drillng

nume',ca gro-ndw.ate, flow models and wei; construction. suoe'v son, wei logging and
data ana'ysis

Credentials Eval Wat on of surface see ,age lor'- a 3-ac-e wastewale'

8 A Ge-.ogv - Mir',un t Holyoke C-eief , 976, lagon includiig wale, le~e rr),n torng and a deta ed

M S H-ordrogeoog,- Unive's,t', of Arzor~a (19811 *ale, budge!

Nai c-ra Wvale, VVel Association Technical D Son ulcain
Amnerl:ar Gezophysa Union Hyd'Oi Dg* Divis~c uliain

Employment History 7rchloroeth',Iene Occu.,ence anc Grolundl Vater
Restoration in Hign! A.,, . BeIrocs. A Care

1984 P~e~n' WESTONStudyi C) atlho' Da-d I- Kraus PLoceednrgs of the
'984P'esnt WSTONThirdl Naton)a Sym cs ,,r' anc Excro on Aqu. te'

1981 1984 SNAC Ma-in in( Resoraon andl G'ou-dwa'e, V:-nroring Nal'.cna

1,97b !981 Unive-stv of Arizona Dept of Wale, "e As-Ccai,on CC ru H 1983

Hydrologs The Impac' of Top Sea ng or the Win~dham Connec

Environme-ta Researc , ticut Land'0,i Co auihors P V Scuile' ano A A% Beck
Latb-catc'Y and Ott-ce cf Andc Land Jr in Proceedngs of the 9wr Annual U S EPA
Studies MERLUS WRD Co)nfe'ence 1983

197E ,Sumr-.e' Office of the State Geologs' Leachate Quai.l, lmp-ovemeTht 31le, 7Top Sealng Co.

Miiontpee' VT authors A' W Beck J, an d G H Emrch in Proceedings
of the 8tt- Annua, U 5 EPA VEPLSHWRE', Conference

Key Projects 1982

Fed eva'jat-on of potentlia grtucuiwater conta- na
tion a, an, Ai, Force Base ,n Ca,fr.a nc ludinl -C-"rr



Preliminary Assessment of the Hydrologic Environ "Analysis of a Saline GroundVWater Flow System in
ment of Klamath Marsh, Oregon' Co-authors M.E Puerto Penasco, Sonora, Mexico "Presented to the Cor-
Norvelie, S L Vierek. and S Ince NADSA1' Pro/Oct Corn dilleran Section Meeting of the Geological Society of
pie-in Report No 31. Office of Arid Land Studies. America. March, 1981.
University of Arizona 1981. 71 p "A Bibliography of Vermont Geology "Compiled with
A Study of Salinity in Effluent Lakes. Puerto Penasco. Charles A Ratte and Diane Vanacek. Office of the State

Sonora. Mexico 'Hydrology and Water Resources in Geologist, Mont pelier, Vermont. 1980
Arizona and the Southwest. American Waler Resources
Association. Arizona Section 1981



Glenn R. Smart*MW
Fields of Competence Key Projects

Hydrogeologic investigations of potential hazardous Project Manager for Superfund site hydrogeologic in

waste sites and landfills: design and supervision of in- vestigation to determine potential impact on ocal well

stallation of groundwater monitoring programs: collec- water supplies

lon of field data and evaluation of potential en- Project Manager for complete hydrogeologic investiga-
vironmental impact: management of hydrogeologic pro- tlion of Superfund site involving alleged contamination
jects at hazardous waste sites of municipal field

Project Manager for confidential industrial client Pro-
Experience Summary ject included hydrogeologic study to determine the

groundwater quality beneath site slated for industrial
Seven years of experience in various aspects of the development
water resource industry Involvement in over 100 hazard-
ous waste projects in Sixteen states Development of Supervised a team of six field geologists and par
hazardous waste site preliminary assessments and full ticipated in collection of geologic data for nationwide
held investigations Development of site safety plans mineral survey Responsible for all planning, logistics.
,or use during hazardous waste site evaluations. Fully quality assurance and financial control of the team.
trained in the use of respirator, protective equipment Designed shallow water table study to assess impact of
emergency first aid procedures. site sampling protocols past waste disposal practices of confidential client
and chain-of-custody procedures, and general site safe-
ty orograms Frequent interaction with government and Designed and supervised installation of numerous
industrial clients Provided expert testimony for super groundwater monitoring programs at hazardous waste
fund itigation sites

Employed remote sensing techniques and on-site in- Publications
4estigalions to locatu favorable sites for the develop
merit of groundwater supplies Collected field data. Hagger. C LD , and G R Smart. 'Drillhng and Installa-
compiled hydrologic and hydraulic input, prepared tion of Groundwater Monitoring Wells on Hazardous
reports for flood insurance studies Presented study Waste Sites: Construction Specifications and Prepara-
-esults to federal, state and local authorities. tions for Non-ideal Field Conditions. Paper presented

to Northeast Conference on the Impact of Waste
Credentials Storage and Disposal on Groundwater Resources.

Ithaca. New York. July. 1982
B S Hydrology-University of New Hampshire 01977 Smart. G.R , A Cost-Effective Approach to Monitoring

National Water Well Association. Technical Division Well Installation " Paper presented to Triangle Con-

American Water Resource Association ference on Environmental Technology, University of
North Carolina at Chapel Hill. North Carolina. April.

Employment History 1983.

Smart. G.R.. 'lnst ilation of Monitoring Wells at Hazard-
1984-Present WESTON ous Waste Sites " Paper presented to 1983 Spill Control

and Hazardous Materials Conference. New Haven. Con-
1979.1984 Ecology and Environment, Inc necticut, 1983
1977 1979 Sverdrup & Parcel and Associates. Smart, G.R , Design of Monitoring Nell Systems to

Inc Meet RCRA Requirements Presented at the HMCRI
Waste Site Conference. Houston. Texas. March. 1984

-14s



Steven I. Michelson

Registration Key Projects

Erig ieer-In.Training Assisted in the evaluation of contaminant migration to a
future Bedford, Massachusetts well-water site as part of

Fields of Competence a U.S. Air Force-sponsored protect at Hanscom Field.

Technical supervision and participation in the sched-
Fheyd invest igations; groundwater resource evaluations- uled operation and disassembly of pilot treatment plant.
hyarogeoiogic investigations of landfills and potenal Conducted sampling and field studies in support ofovater resourCe impacts, geologic mapping, regional and pilot treatment unit.

local structural and geomorphological analyses p
microscopic identification of minerals, foundation and Participated in procedural design and operation of 'ield
structural concrete design; surveying; analysis of soil sampling and analysis of a chemical waste impound-
stability and mechanics, small systems analysis and ment
design, CPM generation, Fortran IV program design and Assisted in design and evaluation for fresh ,iater
analysis. storage in Lincoln, New Hampshire Organized vritten

Employment History and plan specifications for contract bidding.

Assisted in the evaluation of the environmental rrpact
1983,Present WESTON of present landfill leachate and seepage

1982 Getty Refining and Marketing Conducted site design, evaluation and zonsir'rc*.cn
cost estimations for was*ewater treatment ;,ant in

1981 Geological Mapping and North Andover, Massachusetts.
Interpretation
Wyoming-Idaho Rockies

Credentials

B S., Geology-Lehigh University (1982)

B S , C,vil Engineering- Lehigh University (1982)

ne



MARGARET NECKELS

Fields of Competence Additional courses in Chemistry

Sampling of groundwater, wastewater, EmTployment History
soils and air; chain-of-custody proto-
cols; operation, calibration and main- 1983-Present WESTON
tenance of laboratory and field sam-
pling equipment and analytical equip- 1982-1983 J. R. Simplot Company
ment. Laboratory analysis of water and
gas samples ranging from wet chemistry 1978-1982 Occidential Chemical
to automated instrumental methods. Company

Experience Summary 1976-1978 Valley Nitrogen
Producers

Seven years laboratory and field ex-
perience including envirorcmental water Key Projects
sampling, soil sampling, and air pollu-
tion testing. Experience in developing Occidential Chemical Company: Sampling
and fabricating equipment for ground- of groundwater monitoring wells, domes-
water sampling. Analytical laboratory tic wells, and city-maintained wells
experience in water, wastewater, and for trace organic and inorganic anal-
air pollution. Process and quality con- ysis.
trol analysis for laboratory serving
an agricultural chemicals complex. Inorganic analysis of water and soil.

Credentials Assisted in planning a new laboratory
facility including startup and certi-

B.A. - California State College Stan- fication.
islaus

5290A



APPENDIX D

MONITOR WELL LOGS
AND CONSTRUCTION DIAGRAr S



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-1 OWNER USAF
LOCATION ACW Area ADDRESS. Mather AFR

__________________TOTAL DEPTH 1281

SURFACE ELEVATION ______WATER LEVEL._________

DRILLING DRILLING DATE
COMPANY S tang -METHOD 1± 0t-arRILLED -. /7/84 NTS
DRILLER J .K! rbv HELPER___________

LOG BY SIM/ALD

-'11 COLOR. TEXTURE. STRUCTURES)

0-8'' brown Gravelly topsoilI

8-2' red CLAY and SILT some Sand and Gravel (dense)

2'-6' red SILT 5 GRAVEL, little Clay, Sand, Cobbles

61-15' Oranne-red SILT and SAND, some gravel , little clay

15-41' brown, GRAVEL and COBBLES, some SAND

~fr little Silt and Clay (very difficult drilling)

20- _ -

140 . ... .,,SHEET L OF 3



SKETCH MAP

DRILLING LOG

WELL NUMBER. MAFB- 1 OWNER:

LOCATION: ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION: - WATER LEVEL.

DRILLING DRILLING DATE
COMPANY: _METHOD: DRILLED: NOTES:

DRILLER: HELPER:

LOG BY:

'-9DESCRIPTION SOIL CLASSIFICATION

40 S(COLOR, TEXTURE. STRUCTURES)

40-

41'-51' GRAVEL and COBBLES, layers of soft

tan Silt and Clay less than 1' thick

with little Sand (could be cemented)

50

51'-76' Tan, CLAY,some Silt, little fine Sand

60 few bands of Gravel lOSS than I' thick

70

~76'-110' CLAY and SILT little fine Sand.

trace Gravel (clean)

80 ___
Asrm Me6 D-2 SHEET 2OF



SKETCH MAP

DRILLING LOG

WELL NUMBER. MAFB-1 OWNER__________

LOCATION __________ ADDRESS:__________

______________________TOTAL DEPTH _________

SURFACE ELEVATION: -_____ WATER LEVEL._________

DRILLING DRILLING DATE
COMPANY. ______ _METHOD: ______DRILLED: NOTES.
DRILLER: ___________ HELPER.:___________

LOG BY__________

~~. DESCRIPTION SOIL CLASSIFICATION

~ -~ -~ ~(COLOR. TEXTURE. STRUCTURES)

80- - - - -

90

100--

110_ 110'-126' brow~n, SILT and coar~e GRAVEL,

some Clay and Sand (dense)

126-128' brown, fine SAND and SILT, omne -,ravel

120 1 128' End of Hole

D- SHEETLOF 3



Steel Locking Cap

Approx 3 Ft.
__SfckUp - Ground Surface

4" I.D./4 /2" O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

3 2 Ft. Bentonite
. . . .- -P e l l e t S e a l

Sand Pack
Graded #3 Monterey Sand

to Approx. 50 Ft. From
Bottom of Hole

,C

18-21 Ft. Stainless Steel
Wire-Wrapped Screen

4%" I.D/5" O.D.,
0.012" Slot

Welded Steel
Bottom Cap

Drill C'ittings

)26 S6 S- Total Drilled Depth

D-4



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-2 OWNER USAF

LOCATION ACW Area ADDRESS Mather AFB

TOTAL DEPTH 131

SURFACE ELEVATION - WATER LEVEL

DRILLING DRILLING DATE
COMPANY Stang METHOD Mud RotariRILLEO 3/3/84

DRILLER Cliff Patrick HELPER NOTES

LOGBY SIM/ALD

DESCRIPTION SOIL CLASSIFICATION

£ 
g

e 
P ~ J (COLOR. TEXTURE. STRUCTURES)

0-1'' red fine-medium SAND, some Silt/Ciay

11-2' red CLAY, little Silt

2-6' red fine to medium SAND and GRAVEL

some Silt and Clay

10

6-15' red, GRAVEL and COBBLES

little Silt and Clay (difficult drilling)

20

30

140 " D-5 SHEET 1 OF3



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-2 OWNER

LOCATION ADDRESS

TOTAL. DEPTH

SURFACE ELEVATION WATER LEVEL

DRILLING DRILLING DATE
COMPANY METHOD - DRILLED NOTES

DRILLER HELPER

LOG BY

SDESCRIPTION SOIL CLASSIFICATION

0.9 'COLOR TEXTURE STRUCTURES)

40

15-59' red-brown

50 GRAVEL and COBBLES, clean

trace fine Sand dnd Silt

(very difficult drilling)

60 59-65' brown, CLAY and SILT, some Gravel

little Sand (easy drilling

65-66'COBBLES (diff icult dril ing)

66-68' brown, CLAY, some Sand, little bilt and Gravel

trace Cobbles

70

68-80 COBBLES, GRAVEL, SAND

some Silt and Clay (difficult drillinq)

80 - ,,1 ',86 D-6 SHEET ? OF 3



SKETCH MAP

DRILLING LOG

WELL NUMBER mAFB-2 OWNER___________

LOCATION ___________ADDRESS

_______________________ TOTAL DEPTH__________

SURFACE ELEVATION -_____ WATER LEVEL

DRILLING DRILLING DATE
COMPANY ________METHOD ______DRILLED NOTES
DRILLER ___________HELPER ___________

LOG BY _________

80-100' brown SILT and CLAY and SAND

little Gravel

qravel content decreasing with depth

(smooth drilling)

100-131' brown, fine SAND, SILT, CLAY

little fine Gravel

Gravel content increasing with de:Dth

131' End of Hole

120 A-AD56D-7SHEET OF 3



Steet Locking Cap

~ -St.ck4jp -~ Ground Surface

4I.D./41/" O.D.
Steel Riser Pipe

Coment/Sand/
Bentonite Grout

7/ ~ 2 Ft. Bentonite

Graded 0f3 Monterey Sand
to Approx. 50 Fl, From

Bottom of Hole

It-21 Ft. Stainless Steel
Wire-Wrapped Screen

- Botiom Cap

Drill Cuttings

I~ Total Drilled Depth

D-8



"E Yap---

DRILLING LOG

WELL NUMBER M"FR-3 OWNER USAF

LOCATION ACW Area ADDRESS Mather AFB

______________________TOTAL DEPTH 136
SURFACE ELEVATION: _______WATER LEVEL _________

Mud
DRILLING DRILLING DATE

COMANY Stang _METHOD Rotary DRILLED 3/8/84
DRILLER. J- Kirby HELPER __________ NOTES

LOG BY SIM/ALD

DESCRIPTION SOIL CLASSIFICATION

~ *,~ COLOR TEXTURE STRUCTURESI

0-3' red-brown TOPSOIL

CLAY, ,orne Sand and Sravel

3-81 red, SILT and COBBLES

1;le Sand~

3-2 2OBLES and GRAVEL

I IIt le S IIt , CIa.l , arc Sa'< '. cl ,jj

24-30' bro%.n. ine SAND

little Silt t -:act, '" e -r.-ve! as, r~

30- 36' COBBLES anc GRAVEL

little Silt, Clay, and Sand ' cul1t. JrII

36-42' 1ron-rav fine SAND andSIT liteCa

40] trace fine Gravel (hard -,an)

-~ D--)SHEET 1 OF



SKETCH MAP

DRILLING LOG

€VELL NuMBEP MAF - OWNER_

-OCAT!ON ADDRESS

TOTAL DEPTH

AJRFACE ELEVATION WATER LEVEL

P)RILJtN'L- DRILLING DATE
.COMPANY -METHOD - DRILLED NOTES
DRILER HELPER

-OG B11

,*, " DESCRIPTION SOIL CLASSIFICATION
j. > p..COLOR TEXTURE STRUCTURES)

42-44' COBBLES and GRAVEL and SAND

little Silt and Clay (diff cult drilling)

-ron.n-qrav SILT and CLAY

tT ra-~ f ;n rave I

t e ff * Sand

Gravel o,, ent ncrea,,ino

I- , Jtn depth (ear,, drill na)

66-75' SAND - (cradua- f ror ao

SAND content increasinq with deoith)

t e raveI

-t~
t t- I e C I a,., , 1 i Ie CaI l Jr I r '1 el1

K'- SHEE- OF.c~



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-3 OWNER

LOCATION ADDRESS

TOTAL DEPTH

SURFACE ELEVATION - WATER LEVEL

DRILLING DRILLING DATE
COMPANY METHOD - DRILLED NOTES

DRILLER HELPER NOTES

LOG BY

e C DESCRIPTION SOIL CLASSIFICATION

8e--

75-136' fine to medium SAND

some Silt and Clay

trace Gravel

I " -

136' End of Hole

D- SHEET 3 OF 3



(A F/3

Steel Lacking Cap

LV Approx 3 Ft.

4' i.D./C/z O.D.
Steel Riser Pipe

Cement/Sand/'
Bentonille Grout

2 Ft. Bentonite
Pele Seal

* Sand Pack
Graded #3 Monterey Sand

to Approx. 50 Ft. From
* Bottom of Hole

18-21 Ft. Stainless Steel
Wire- Wrapped Screen

Bottom Cap

Drill Cutfing

~ Total Drilled Depth



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFS-4 OWNER USAF

LOCATION NE Perimeter near ADDRESS Mather AF13
Mather__Lake______________

_______________________TOTAL DEPTH 1 
6

'

SURFACE ELEVATION _______WATER LEVEL: _________

DRILLING DRILLING Md DATE
COMPANY S tang -METHOD Rotary DRILLED.2/29/84 NOTES _____________

DRILLER Cliff Patrick HELPER_________NOE

LOG8BY SIM/ALD

0- DESCRIPTION SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURES)

0-3"' brown top soil

3-5'' green SILT, little fine Sand

5-18' red, GRAVEL

some S iIt

18-42' brown to tan

S I L T

I it tlIe ClIa v

trace fine Sand

707f

A1 3'2I SHEET IOF9



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-4 OWNER

LOCATION ADDRESS-

TOTAL DEPTH

SURFACE ELEVATION. - WATER LEVEL.

DRILLING DRILLING DATE
COMPANY METHOD DRILLED NOTES.
DRILLER HELPER_

LOG BY

__ - "3 J ' *.o DESCRIPTION SOIL CLASSIFICATION

jk i9~ ~COLOR. TEXTURE, STRUCTURES)

40-
42-45' tan SILT, little Gravel and Clay

trace fine Sand

45-58' tan SAND and GRAVEL, little cobbles
50

trace Silt and Clay

few zones of SILT and

fine SAND, little Gravel

1--1> thick

___ 58-78' fine to coarse SAND and fine GRAVEL

little Silt

trace Clay (red and Cobbles)

9 D-14 SHEET 2 OF. L_



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-4 OWNER

LOCATION ADDRESS

TOTAL DEPTH

SURFACE ELEVATION: - WATER LEVEL.

DRILLING DRILLING DATE
COMPANY METHOD DRILLED NOTES:
DRILLER HELPER_

LOG BY

DESCRIPTION SOIL CLASSIFICATION
" (COLOR. TEXTURE. STRUCTURES)

- _ 78-911 SAND and Fine GRAVEL

-- ttle Si-t

91-99' coarser material

GRAVEL and COBBLES

trace Silt and Clav

fe,,j zones of no cobbles - Silt/Clav - about 1'

thick (difficult drilling)
100---

99-105' CLAY and SILT

trace Gravel, Cobbles, Sand (easv drillinq)

.'", " ,')* 1. 1,_ l, SHEET - OF __



_7 
,~

SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-4 OWNER._________

LOCATION ___________ADDRESS. __________

______________________ TOTAL DEPTH_________

SURFACE ELEVATION. -_____ WATER LEVEL._________

DRILLING DRILLING DATE
COMPANY. _______METHOD - -_____DRILLED. NOTES.
DRILLER:____________ HELPER____________

LOG BY.__________

130-

105'-146' tan, brown

C LAY

little fine Sand, Gravel and Silt

140o-.

166' End of Hole
160- D-16 SHEETJ4LOF 4



Steel Locking Cap

7 3.41,6z.6Approx 3 Ft.
!734/E~evStick-Up-.... Ground Surface

4" l.D./41/' O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

7 2 Ft. Bentonite03 &~SPellet Seal

Sand Pack
Graded #3 Monterey Sand

to Approx. 50 Ft. From
Bottom of Hole

18-21 Ft. Stainless Steel
-Wire-Wrapped Screen

Welded Steel

G6S Bottom Cap

rv, STotal Drilled Depth

D- 1?



SKETCH MAP

DRILLING LOG

WELL NUMBER. MIAFR-_ OWNER USAF
LOCATION: NE Perimeter near ADDRESS.Mather AFB

Folsom Canal

TOTAL DEPTH 146'
SURFACE ELEVATION - WATER LEVEL.

Mud
DRILLING DRILLING DATE
COMPANY Stang -METHOD Rotary DRILLED: 3/1/84

DRILLER: Cliff Patrick HELPER: NOTES.

LOG BY, SIM/ALD

DESCRIPTION 'SOIL CLASSIFICATION

(COLOR, TEXTURE. STRUCTURES)

0-1' red-brown CLAY, little Sand, Gravel, Cobbles

1-12' red, stratified Hardpan , SILT, little Gravel,

Cobbles, wood fibers and roots (cemented)

1"-24' red, SILT, some Gravel and Cobbles, Little

Clay (slightly unconsolidated)

27-5' red SILT, little Gravel (massive)

5-6' green SILT, little Gravel (mottled)

6-9' red, SILT and CLAY, little Sand and Gravel

9-16' Cobbles (difficult drilling)

20 - -

16-32' red CLAY and SILT

little Sand and Gravel

Gravel and Cobble

content increasing with denth

30
32-40' GRAVEL and COBBLES (difficult drilling)

- - - -

D-18 SHEET OF__



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-5 OWNER:__________

LOCATION __________ADDRESS: __________

______________________TOTAL DEPTH _________

SURFACE ELEVATION: ______WATER LEVEL._________

DRILLING DRILLING DATE
COMPANY ________METHOD: ______DRILLED - NOTES:
DRILLER.:__________ HELPER: ___________

LOG BY__________

Jl 9"iCOLOR, TEXTURE, STRUCTURES)
40-

40-48' red tan, SILT and CLAY

some Gravel, little Cobbles

50 - _ -

48-60' light brown, clean SILT and CLAY

little Gravel

60 __

60-68' light brown, CLAY and SILT

little Sand

Some Cobbles (difficult drilling)

70
68-90' brown, SAND and GRAV!EL

some Cobbles

trace Silt and Clay (difficult drillina)

80- 'ASTM D86 1-9SHEET 2 OF3



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-5 OWNER __________

LOCATION __________ADDRESS.

______________________TOTAL DEPTH _________

SURFACE ELEVATION ______WATER LEVEL

DRILLING DRILLING DATE
COMPANY ________METHOD- _____ DRILLED NTS

DRILLER ___________HELPER. NOTE&________

opLOG BY__________

.9.~~ ~(COLOR. TEXTURE. STRUCTURES)

9 E -- 90-93' brown, SAND and flRAVEL, little clay (losing circu-

lat ion)

93-98' brown COBBLES, little Gravel,

some Clay (probably in a water zone)

98-146' brown, CLAY and SILT

V;ttle Sand and Gravel

(easv drillinn, dencse)

146' EndI ot flo1e

120 A ''~ ~SHEET .. iOF



Steel Locking Cap
3~ ,.~,Approx 3 Ft.

_______ Stick-Up -... Ground Surface

4" l.D./41/" O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

2 Ft. Bentonite
Pellet Seal

Sand Pack
* Graded #3 Monterey Sand

to Approx. 50 Ft. From
* Bottom of Hole

1-21 Ft. Stainless Steel
- _Wire-Wrapped Screen

~ ~* Bottom Cap

-Total Drilled Depth



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-6 OWNERi USAF

MCATIOasN E Pereter on ADDRESS M;ther AFRmi n base

TOTAL DEPTH 128'

SURFACE ELEVATION - WATER LEVEL.
Mud

DRILLING DRILLING DATE
COMPANY Stang METHOD. Rotary DRILLED: 3/12/84

DRILLER J. Ki rby HELPER: NOTES:

LOG BY SIM/ALD

., DESCRIPTION SOIL CLASSIFICATION
e ,'s ".0 (COLOR, TEXTURE STRUCTURES)

0-1 2 red-brown TOPSOIL

silt, some coarse Gravel

15-8' SILT, some Clay and coarse Gravel

layers of coarse Gravel, some Clay
10 -

little Sand

8-34' COBBLES and GRAVEL

LITTLE Sand, Silt, and Clay (difficult drilling.20- -

may have some cobble cementation)

30

34-87 brown, SILT

some clay, little Sand and fine Gravel

gradinq to tan CLAY

some Silt, little Sand and Gravel

D-22 SHEET IOF



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB 6 OWNER_

LOCATION ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION WATER LEVEL_

DRILLING DRILLING DATE
COMPANY METHOD DRILLED NOTES

DRILLER HELPER_

LOG BY

Y"',. DESCRIPTION SOIL CLASSIFICATION

f s-' ' -,- (COLOR. TEXTURE. STRUCTURES)
40-

50 --

60

70-

87'-705' brown, Gravel

,ome S it and Sand

SHEET 2.I... OF



~SKETCH MAP

DRILLING LOG 
SKETCHMAP

WELL NUMBER MAFB-6 OWNER

LOCATION ADDRESS

TOTAL DEPTH

SURFACE ELEVATION WATER LEVEL

DRILLING DRILLING DATE
COMPANY METHOD DRILLED NOTES

DRILLER HELPER

LOG BY

DESCRIPTION SOIL CLASSIFICATION

80-

105-128' GRAVEL

little Sand

little Silt and Clay

-t

:20 128' End of Hole

D-24 SHEET OF 3



Steel Locking Cap

4 E Approx 3 Ft.
,Stick-Up Ground Surface

L

4" I.D./4/" O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

2 Ft. Bentonite
Pellet Seal

Sand Pack
Graded #3 Monterey Sand

to Approx. 50 Ft. From
Bottom of Hole

18-21 Ft. Stainless Steel
Wire-Wrapped Screen

4O," I.D/5" O.D.,
0.012" Slot

Welded Steel
z ,Bottom Cap

Drill Cut tings

I " " Total Drilled Depth



. l _ -- ,

SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-7 OWNER. USAF

LOCATION 7100 Area ADDRESS: Mather AFB

TOTAL DEPTH 128'

SURFACE ELEVATION. WATER LEVEL -
Mud

DRILLING DRILLING DATE
COMPANY Stang METHOD: Rotary DRILLED. 3/15/84

DRILLER J. Ki rby HELPER: NOTES

LOG BY S I M/ALD

0" ~ DESCRIPTION SOIL CLASSIFICATION
01 (J'COLOR TEXTURE. STRUCTURES)

0-1' coarse GRAVEL and COBBLES, little Sand and Silt

(road base, little demolition debris, asphalt)

1-4' hrown-red, SILT and CLAY, little fine Sand

trace fine Cravel (very dense)

4-4'' cemented COBBLES S GRAVEL - rounded

Clay s Silt matrix

4,-6' COBBLES, some Gravel, little Silt s Clay matrix

(comnacted, stratified

6-27' COBBLES and GRAVEL

little Sand, Clay, and Silt (difficult drilling)

27-40' brownish-gray fine to medium SAND

little Silt and Clay, trace Gbavel

(easy drilling)- organic chemical odor below 30'-

HNU: 0-1.5 oDm with rnrobe near drilling mud

effluent

.. 2 SHEET I OF



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-7 OWNER __________

LOCATION ___________ADDRESS,

_______________________ TOTAL DEPTH__________

SURFACE ELEVATION -_____ WATER LEVEL

DRILLING DRILLING DATE
COMPANY ________METHOD ______DRILLED. NOTES
DRILLER ________ ___ HELPER ___________

LOG BY __________

DESCRIPTION SOIL CLASSIFICATION

4o-42' CLAY & GRA'VEL

some Silt and little Sand

42-78' Tan SILT

some Clay

little Sand and Gravel

grading to

medium to coarse SAND

Some S!1t and Gravel

little Clay

grading to

fine to medium SAND and SILT

little Clay

(strong chemical odor, solvent or

fuel, below 50')

- -. SHEETrnOF



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-7 OWNER: .__-

LOCATION: ADDRESS.

TOTAL DEPTH

SURFACE ELEVATION. - WATER LEVEL.

DRILLING DRILLING DATE
COMPANY ,_ METHOD: -_ -DRILLED: NOTES:

DRILLER HELPER.

LOG BY

. , . .. .o.- DESoCRIPTION SOIL C LASSIFICATION
(COLOR. TEX TURE, STRUCTURES)

80-

78-106' black medium GRAVEL

some fine to medium Sand

tan silt/Clay matrix

Gravel content increases with

depth (smooth drill ing)

10-

106-115' brown-gray, stiff, CLAY and SILT

some fine to medium Sand

little fine Gravel (easy drilling)

115-128' tan, soft, SILT

and fine to medium SAND

Some clay

little gravel

becomes derser with depth

" 128' End of Hole D-28 SHEET 3OF



NJ J~$-

Steel Locking Cap
22~I-~. Approx 3Ft.

_4" 11.0./41/i 0,..
Steel Riser Pipe

Cement/Sand,
Bentonite Groul

2 Ft. Bentonite
Pellet Seal

Sand Pack
'Graded #3 Monterey Sand

- to Approx. 50 Ft. From
* Bottom of Hole

- 18-2 1 Ft. Stainless Steel
-- - Wire- Wrapped Screen

Welded Steel
Bottom cap

- ~ ~- Total Drilled Depth



M g _ WSKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-8 OWNER USAF
LOCATION 7100 Area ADDRESS. Mather AFB

___________________TOTAL DEPTH 128'

SURFACE ELEVATION ______-WATER LEVEL: _________

Mud
DRILLING DRILLING DATE
COMPANY S tang METHOD -Rotary DRILLED 3/17/84 ______________

DRILLER J. Ki rby EPR __________ NOTES:

LOG BY SIM/ALD

0-' ~ ,~ 0DESCRIPTION SOIL CLASSIFICATION
~& ~(COLOR, TEXTURE, STRUCTURES)

0 - _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

0-81' TOP SOIL

8 '23' red brown, fine SAND and SIT

little clay roots

27'-3' Old pavement zone or asphalt fill

3-8' tan, fine, SAND,

some clay

little Silt

8-18' fine COBBLES and GRAVEL

little Sand

trace Silt (moderate dri 11 no difficultxi,
29---_____

18-36' COBBLES and GRAVEL

little Sand

trace Si)lt (difficult dri 11 mo)

36-60' brown CLAY

some Silt, trace fine Sand

occasional zones of cjravellv ciav~

and tan SilIt, some ,irn( -, -uwdi Sand

'A' ~ - USHEET 1OF



SKETCH MAP

DRILLING LOG

WELL NUMB3ER MAFB-8 OWNER___________

LOCATION __________ADDRESS__________

______________________ TOTAL DEPTH _________

SURFACE ELEVATION WATER LEVEL_________

DRILLING DRILLING DATE
COMPANY ________METHOD: _____ DRILLED ____

DRILLER: ___________ HELPER. NOTES._________

LOG BY__________

1 qO'- DESCRIPTION SOIL CLASSIFICATION

Q;~ ,-~ (COLOR. TEXTURE, STRUCTURES)

60-94' red-brown SILT

some Clay

fine-medium Sand

SHEET __OF 3



SKETCH MAP

DRILLING LOG

WELL NUMBER MAF B-S OWNER:___________

LOCATION ___________ADDRESS:___________

______________________ OTAL DEPTH _________

SURFACE ELEVATION ______WATER LEVEL:_________

DRILLING DRILLING DATE
COMPANY -_______METHOD: -_____DRILLED:NOE_________

DRILLER ___________HELPER. 
NOTES_________

LOG By __________

yC~ ~DESCRIPTION SOIL CLASSIFICATION

so - - ~'COLOR. TEXTURE STRUCTURES)

94-107' fine to -iediu.m SAND

somle Gravel and tan Sil

little Cla\.

;rtenlaverea *ith CLAY

s -ome med iu -ic rvelI

107-128'coarse GRAVEL

1ttle Sand', Silt

and Clay

I 2-' _E-1 _()f-_H I_ _ __e

12' nd2 SHEET 3OF



Steel Locking Cap

77 Approx 3 Ft.
El-, V. -Stick-Up . Ground Surface

4" l.D./4W'  O.D.
Steel Riser Pipe

Cement / Sand /
Bentonite Grout

2 Ft. Bentonite
Pellet Seal

Sand Pack
Graded #3 Monterey Sand

to Approx. 50 Ft. From
Bottom of Hole

18-21 Ft. Stainless Steel
. F Wire-Wrapped ScreenOs- I.D/S" O.D.,

0.012" Slot

Welded Steel
Bottom Cap

Drill Cuttings

-- -Total Drilled Depth

3 3



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-9 -OWNER USAF
LOCATION 7100 Area ADDRESS. Mather AFB

___________________TOTAL DEPTH 128'
SURFACE ELEVATION -_____ WATER LEVEL._________

DRILLING S ag DRILLING Md DATE
COMPANY. S-gMETHOD -Rotary DRILLED 3/20/84
DRILLER J .Ki rby HELPER. NOTES

LOG BY SIM/ALD

~# DESCRIPTION, SOIL CLASSIFICATION

Z~ -~~ ~(C,)LOR, TEXTU)RE. STRUCTURES)

0-
0-11 red TOPSOIL

___1-15' COBBLES and GRAVEL

matrix-red, fine to coarse SAND

and S ILT

little Clav

15-45' COBBLES and GRAVEL

some Sand

little Silt, trace Clay (may have Some Lamientation of

c:obbles to 21')

-4 SHEET I OF 4



SKETCH MAP

DRILLING LOG

WVELL NUMBER MAFB-9 OWNER _________

LOCATION __________ADDRESS

_______________________TOTAL DEPTH__________

SURFACE ELEVATION _______WATER LEVEL

DRILLING DRILLING DATE
COMPANY -_______METHOD -_____DRILLED NOTES
DRILLER ___________HELPER ___________

LOG BY__________

ok-' Oe C,0 DESCRIPTION SOIL CLASSIFICATION

4o ( 'COL( R TEXTURE, STRUCTURES)

45-48' tan, SILT

some Clay and fine Sand (soft)

50 -____ - 48-69, tan , S ILT

some Clay and fine Sand

little Gravel

becomes coarser

~it h De t h

I )C)some coarse Sand and Gravel

*69-9to red-brown SILT and

70 fine to medium SAND

little Clav and Gravel

So A.~- SHEET 2 OF i



SKETCH MAP

DRILLING LOG

WELL NUMBER. MAFB-9 OWNER. __________

LOCATION __________AODRESS __________

______________________TOTAL DEPTH _______

SURFACE ELEVATION -_____ WATER LEVEL,_________

DRILLING DRILLING DATE
COMPANY ________METHOD ______DRILLED NOTES__

DRILLER.___________ HELPER._________-

LOG BY,__________

& -~ DESCRIPTION SOIL CLASSIFICATION

Ok 09 COLOR. TEXTURE STRUCTURES)

80

96-128' tan, Silt and fine SAND
90 ____ -

litle Cla,. and Gravel

some Gravel zones

approx. 6' thick

"1128' End of hole

SHEET 1.OF 3



Steel Locking Cap

-6 00 ELCV Approx 3 Ft... .oo c -vStick-Up •Ground Surface

4" LD./41,/ - O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

2 Ft. Bentonite
Pellet Seal

Sand Pack

Graded #3 Monterey Sand
to Approx. 50 Ft. From

Bottom of Hole

18-21 Ft. Stainless Steel
------ Wire-Wrapped Screen

. . . . . .Al4k " I.D /5' O .D.,
, 0.012' Slot

~Welded Steel

Botlom Cap

ST Drill Cu egs

' q' Total Drilled Depth



SKETCH MAP

DRILLING _OG

WVELL NUMBER MAFB- 10 OWNER USAF
LOCATION Wet~T)ADDRESS Mather AFB

________________ rTAL DEPTH 120'

SURFACE ELE VATION WArE L VEL

DRILLING Sta~ DRILLING Rot arv DRILED ___

COMPANYf ta ________METHOD - DRILLED_ -_8/31/8 NOTES
DRILL ER 1Ki in. HELPER __________

13G'Y SI M ALD

- ~~~DESCRIPTION SOIL LASIAI)
~ -COLOR TEXLJRE TRUC:L;HES,

01 TOPSO I LT H .- ~ red, fni SAND arid SILT H
30 red ,S 1it 'C I a,, and nt SA ND

Din' It I e nardpar

8 COBBLES and GRAVEL -_-

+ at rX- rt d, fine SAND in, S IL

19-4," 2' LBBLES ard GRAVEL-hlack. -iaf'

'Irt foo't thick zone,

7-,, , v~n Jese fine SAND 'SILT

I _ _ d_ __I

> -j ;-4 
--



SKETCHr MAP

DRILLING LOG

WELL NUMBER MAF8-10 _OWNER _________

LOCATION ___________ADDRESS __________

_______________________ TOTAL DEPTH__________

SURFACE ELEVATION ______WATER LEVEL

DRILLING DRILLING DATE
COMPANY _______METHOD ______DRILLED NOTES
DRILLER ___________HELPER -__________

LOG BY ________ __

L.2-L 4 5 ' trovwn, CLAY, little Silt

L trace fine Sand grading to

litt le Gravel (moderatel;, Jerse~ea-v drill ina)

Crw , LA Y

lt tle Si 1 , 1 t~e S ra Vt

:-aC C 'n C S,,,_ - p3.

j-6 tr. A arc e., re

'ire Sand 'di '<cul.drl

60-63 ~ro ,.n -LI ic. k ,r n SAND, I ' Ic eiI

*3Ce C''7, 3rd -;r,3veI ja-n

63-67 tan. tire to tar-o SAN" -3-d SI L T

raice' -e Sr v e i r C C Ia- ' e a- d r 1
70 _ __ _ _

'r.., ~ ctA .jS'ND ]r RAVEL



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB- 10 OWNER

LOCATION ADDRESS

TOI AL DEPTH

SURFACE ELEVATION - - WATER LEVEL

DRILLING DRILLING DATE
COMPANY METHOD ,,_DRILLED NOTES

DRILLER HELPER

LOG BY

_9 ""DESCRIPTION SOIL CLASSIFICATION

"' ,,, " ,COLOR TEXTURE STRUCTURESi

77-120' brov-n SILT, CLAY

arnd frno SAND

S- ed ur to coarse SAND

I .~ea£, tr; ] q
-- _ -4 _____

t -

4- 17 -.. .. __

I 7 _ _ _

'1o

, 4I HEET



Steel Locking Cap

Stick-Up - ~ Ground Surface

4" I.D./C/ " O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

2 Ft. Bentonite
Pellet Seal

* - Sand Pack
* . Graded #3 Monterey Sand

to Approx. 50 Ft. From
Bottom of Hole

18-21 Ft. Stainless Steel
Wire-Wrapped Screen

Bottom Cap

- . ~.', . - Total Drilled Depth



SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-11 OWNER USAF

LOCATION West Ditch ADDRESS Mather AFB

TOTAL DEPTH 11 8'

SURFACE ELEVATION - WATER LEVEL.
Mud

DRILLING DRILLING DATE
COMPANY S tang METHOD Rotary DRILLED 3/22/84
DRILLER J.K rby HELPER "_NOTES

LOG BY SIM/ALD

DESCRIPTION SOIL CLASSIFICATION

_N ( COLOR. TEXTURE. STRUCTURES)

0-6' red-brown TOPSOIL

6--3' red, fine SAND and SILT, little Clay

3-61 red, SILT, little Clay and fine Sand,

trace Gravel

b- COBBLES and GRAVEL

red, Silt and fine Sand matrix

little Boulders
-1-

Gravel is black,

mostly mafic

I (At 19' bit ground on boulder

for 105 minutes before breakina

-T - through)

-- -- - --- -- ---

" - ' - ". 'SHEET " F



'KETCH MAP

DRILLING LOG

WELL NUMBER i~AFB- I1I OWNER___________

LOCATION ___________ADDRESS __________

_________________________________ TOTAL DEPTH________________

SURFACE ELEVATION - WATER LEVEL_________

DRILLING DRILLING DATE
COMPANY -_______METHOD ____DRILLED NOTES
DRILLER ___________HELPER. ___________

LOG BY__________

~' Y, ~DESCRIPTION SOIL CLASSIFICATION
-~ -~(COLOR. TEXTURE. STRUCTURES)

~n SIL arc ne SIND

-~~~~~ CD ;a 1va~5D G~

I

.~- ~ ------.------...-.-----. _~-____ __ -- HEET 2 OF _



M9- - w-SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB- 1 1 OWNER:___________

LOCATION __________ADDRESS: _________

______________________ TOTAL DEPTH _________

SURFACE ELEVATION _______WATER LEVEL _________

DRILLING DRILLING DATE
COMPANY ________METHOD- _____DRILLED: NOTES:_

DRILLER ___________HELPER. ___________

LOG BY _________

8 - o, (COLOR, TEXTURE, STRUCTURES)

L~2-1S~ tan, SILT and

fine SAND

1ittle Clav

Occasional seamns of Gravel
10

118' End of Hiole

121 -

ASTV 'D58 D- 44 SHEETL OF 3



Steel Locking Cap

~.' Approx 3 Ft.
Stick-UpGround Surface

4" I.D./4 /" OD.
Steel Riser Pipe

Cement/Sand/

Bentonite Grout

I s2 Ft. BentoniteD " < ... Pellet Seal

Sand Pack
Graded #3 Monterey Sand

to Approx. 50 Ft. From
Bottom of Hole

* _ -: 18-21 Ft. Stainless Steel
Wire-Wrapped Screen

ov, i /5',O.D.,

* -Welded Steel
Bottom Cap

Drill Cuttings

?; r;z a -Total Drilled Depth

D-47



APPENDIX E

AQUIFER RECOVERY TESTS



TABLE E-1

SUMMARY OF RECOVERY TEST RESULTS

WELL RESIDUAL DRAWD OWN PUMPING TRANSMISSIVITY
NUMBER Over One Log Cycle, RATE Q3  T (1)

s' (feet) (gpm) (ft /day) (ft2/day)

2 5.2 5 962 33.87

3 6.5 7.3 1,405 39.57

4 9.0 12 2,310 46.97

5 22.2 6 1,155 9.52

L 23.1 12 2,310 18.30

8 11.2 25 4,812 78.64

9 8.5 10 1,925 41.45

9 35 15 2,887 15.10

10 19.6 20 3,850 35.95

(1) Formula T 2.3 Q

4 1 . s

E-1
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APPENDIX F

FIELD SAMPLING AND QA/QC PLAN



SAMPLING AND QA/QC PLAN

Base Well Pumping

The following procedures will be followed in sampling the 15
base production wells:

1. Ascertain whether the well is pumping or
not. If it has not been pumped during the
last 2 hours, treat it as a static well and

L go to Step 3).

2. If the well is pumping, measure the pumping
water level and record that level, the
pumping rate, and the cumulative reading
(total gallons pumped) on the flow meter.
Run the sampling tap just long enough to
clear any standing water from the line and
begin sampling.

3. If the well is static, measure the static
water level (SWL). Compare this to the
total well depth (see Table 1) to obtain the
height of the column of standing water in
the well. Convert this to a value in
gallons. Multiply by 3 to obtain 3 well
volumes.

4. Turr, the pump on, and use the flow meter to
obtain a flow rate. When the flow rate has
stabilized, calculate the time necessary to
pump three well volumes.

5. Run the pump for the total time necessary to
pump three volumes, if possible. if
there are physical constraints in the
pumping or distribution system, make a note
of the SWL, well volume, pumping rate, and
total time pumped. At the end of this time,
run the sampling tap long enough to clear
standing water and begin sampling following
Steps 6 through 9 below.



Monitor Well Pumping and Sampling

In general, ground-water samples will be collected from pump
discharge after pumping 3 well volumes from each well.
Prior to initiation of well pumping, however, a small volume
of sample will be collected from the top of the water column
for analysis of oils and greases. The parameters to be
sampled for and appropriate containers are described in
separate attachments.

All monitor wells will be pumped usinqe n electric
submersible pump connected to a Teflon discharge line.
The pump and discharge line will have been completely
decontaminated (including purging with a detergent, nitric
acid and distilled water) prior to first use at the site.

Between monitor wells, the equipment will be decontaminated
by flushing the inside and hosing the outside with
approximately 50 gallons of potable water from a Base source
(use the same source throughout the sampling). At the end,
approximately 5 to 10 gallons of dilute nitric acid solution
(mixed in Base water) will be flushed through the pump and
line, followed by 5 to 10 gallons of distilled or deionized
water.

The following procedures will be followed in sampling each
well:

1. Measure the SWL with reference to the measuring
point marked on the top of the casing.

2. Lower a bottom-loading Teflon® bailer slowly
down to the air-water interface, and draw off the
top 6 inches, approximately, of the water column.
Transfer this sample into the container for oil
and grease analysis until it is three-quarters
full.

3. Calculate the volume of standing water in the
well.

4. Lower the pump and begin pumping. Record the
pumping rate and tc.,al time to pump at least 3
well volumes.

5. At the end of this time, decrease the pumping
rate, if necessary, and begin sampling.



6. Collect grab samples for immediate measurement of
temperature, pH and specific conductance.

7. Gently fill each sample container from the pump
line, taking care to avoid aeration or turbulence
of the sample water. All containers should be
filled completely (taking care not to spill
preservatives if they are pre-dosed) except for
the bottles for oil and grease analysis, which are
to be only three-quarters full.

8. Filter 750 to 1000 ml of sample using a field
filtering apparatus with as little exposure to air
as possible. Transfer the filtered sample to an
appropriate container and add sufficient nitric
acid to lower pH of sample below 2 (approximately
2 ml ).

9. Wrap the sample containers in protective packaging
and pack wit A ice in a thermal chest to insure
cooling to 4 C.

Soil Sampling

Fully decontaminate the trowel or spatula used before
collecting samples. Work from area of less suspected
contamination (downstream from the oil skimmer to the area
ot greater suspected contamination (upstream).

1. Collect samples for VOA analysis in 30 ml vials,
taking care to leave as little void space as
possible and to completely crimp the Teflon-lined
cap.

2. Collect another liter of sa 1ei a separate
amber glass jar with T eflon -lined cap for the
remaining analyses.

QC Samples

Approximately 20 percent additional samples will be
collected for the purpose of validating field and analytical
techniques. These will include 1 field blank and 2
duplicate ground-water samples.

The field blanks will consist of dist-'lled water collected
using methods and equipment the same or as close as possible
to those used in actual sample collection: e.g. distilled
water will be pumped from a clean glass jar through the pump



and line to obtain the field blank associated with
ground-water sampling and distilled water will be poured
into the closing sampler and from there into sample
containers to obtain the field blank associated with
surface-water sampling. Duplicates will be collected as
separate samples, not splits of a single sample.

In addition, a trip blapk of distilled water in two 30 ml
glass vials with Teflon -lined septa will accompany each
ice chest during sampling, and will be returned un-opened
with the ice chest as it is shipped back to the laboratory.

Container Preparation

Another consideration in this, or any analytical pro3ect is
that of sample container preparation. Accordingly, all
appropriate sample bottles shall be cleaned in a manner
mandated by the U.S. EPA to insure maximal cleanliness (and
minimal contamination) before the containers go to the
field. Sufficient bottles to accommodate both laboratory
and field requirements will be necessary.

Chain-of-Custody

Since they document the history of samples, chain-of-custody
procedures are a crucial part of a sampling/analysis
program. Chain-of-custody documentation enables
identification and tracking of a sample from collection to
analysis to reporting.

WESTON's chain-of-custody program necessitates the use of
EPA-approved sample labels, secure custody, and attendant
record keeping. Depending on the client's requirements,
WESTON also offers container sealing during unattended
transportation of samples.

In essence, WESTON considers a sample in custody if it: is
in a WESTON employee's physical possession; it is in view of
that WESTON employee; is secured by that WESTON employee to
prevent tampering; or is secured by that WESTON employee in
an area that is restricted to authorized personnel.

Each time a sample is relinquished from one analyst to
another, or from one location to another, WESTON's
analytical personnel are required to make appropriate
entries. Personnel-specific initials are used as
identifiers of analysts, as are location codes for various
locations (refrigerators, extraction areas, analytical
areas, etc.).

F-4



Quality Assurance Plan

WESTON's analytical services enforces a rigid QA/QC program
toward maintenance of validity and reliability of all
analytical data. The Laboratory QA/QC Manual outlines the
specifics of the QA/QC plan. This plan is patterned after
the EPA Handbook for Analytical Quality Control in Water
and Wastewater Laboratories (EPA-600/4-79-019, March 1979),
augmented by general applicable experience and interaction
with the QA/QC plan of the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA). All methods and procedures
followed by WESTON are either USEPA or ASTM-approved. Any
variations from such procedures, regardless of cause, are
documented by the responsible analyst(s) and are
documentable and literature-traceable.

F -3
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Rc;:arLt S-.-t *v'ction Li:Lits

GTotal Orgarnc Carbon (TOC) 1.0 milligram/gra- 1.0 milligraz/L
Oils and Greases (IR Method '412.3) 100 mieroirazs/gra 10 zicrog'a-s/L

Phenol 1 microera-/;rz 1.0 microgram./L
Cyanide I microgriz/Sra 10 uicrograns/L
Lead --- 2 zicrograms/gra= 20 microgr=s/L
Chromium 5 sicrogracs/gram 50 microsra=s/L

Cadmium 1 microgra=/gram 10 microgrZ5s/L

Nickel 10 microgras/gra:. 100 microgra=s/L

Silver I Zicrograi'graM 10 microEra=s/L

PC-S 0.25 microgra=s/L
Dimetbylnitrosamine (DM;) --- 1.0 microgrL,/L

DDT Isomers 0.02 microgra=s/L

Chlordane 0.02 microgra=s/L
2,4-D 0.06 microgra.m/L

Volatile Organic Compounds (VOC) oa fa

ODetection levels for TOC must be 3 times the noise level of the Instrument.

Laboratory distilled water must show no response; if it shows a response,

corrections of positive results must be made.

OlDetection limits for VOCs shall be as specified for those compounds listed

EPA Hethods 601 and 602.

Method: Federal Feister, Vol 4, No. 233, pp 69458-69473.

This method should be strictly followaed includinp_ these ite=s:

item 1.11 - This method is recommended by EPA for use only by exoerienced
residue analysts or under the close supervision of such qualified

persons.

Item 2.2 - This is most important. If interferences are encountered (as in
early peaks such as vinyl chloride), the method provides a second-

gas chromatographic column that will be helpful In resolving the

compounds of interest from interferences. This must be done in tht

case of vinyl chloride and so noted in analysis report.

Ite=s 3.3, 7.1-7.3 - These sections on interferences, contamination and Q6
should be strictly folloed.

Items 8.3 - All sa=ples must be analyzed w"ithin the re:o=_zended holding tiz-i

This R-s be followed, ithout exception.

If questions are encountered about certain cont si, s you may be asked to

sho-" both chroatocrL.s used to rule out possible interference:.

F33EI .- pYq-r-4O36/OG?6O? F-8
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GROUNDWATER WELL LOG SHEET

Site rW+~ A'i Samplers__ ____________

Field #
Sample I.D. _ _-/_ Date ._-__-___-- Time /____

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS. _C (Immediate)

/ 6" Conductivity

ACTUAL PUMPING TIME MINS. (umhos)
&2, 2 pH

BAILED __. I 0C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned _ _ _ _ 'J , /

Field# .
I, -o - .° '

_C (Immediate) '+ ' - - .

Conductivity ,,. / I
(umhos)

pH

_C (at pH Cond.
Readings)

--



GROUNDWATER WELL LOG SHEET

Site Ik .A Samplers " ,.

Field #

Sample I.D. ,___ _ 
-

__.__--_ Date C .Y- Time '-__ __

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS. '_ _ _°C (Immediate)

Conductivity
ACTUAL PUMPING TIME MINS. (umhos)

BAILED _ - °C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned

Field # ..__ _ __ _ _. . .._,

°C (Immediate)

Conductivity
(umhos)

i_ _ pH

_ _ _ _ C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET
site Samplers ____

Field #

Sample I.D. ,______ Date 5 -Time ,___

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. FT._______________

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS. ,,_ _ _ C (Immediate)

/ 7Conductivity

ACTUAL PUMPING TIME MINS. .H (umhos)

BAILED _ _-,_ __ C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned ,,-_.___ ___,._•_,

Field # ___ _,__ __,"_,

_C (Immediate) I

Conductivity " "' ' - /
(umhos)

pH

_C (at pH Cond.
Readings)

G- 3



PRD-DUC'ION ;'.LL

Site i '+(\4' / D Samplers "__/ __._,'__._

Field _________ __

Sample I.D. Vb- Date - Time _ _

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH 
3/ FT. U C

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

/ ' C2,-

OPERATING AOL 0C (Immediate)

WATER LEVEL __ "____FT. _ _ _ _ _ Conductivity

(umnos)

PUMPING RATE ,______ G.P.M. _ _ _" _ pH

TOTAL GALLONS PUMPEDY$3(iZ.-.. "9' / 0 C (at pH Cond.
__ Readings)

DUPLICATE TAKEN YES (NO SAMPLES TAKEN:

I.D. ASSIGNED

FIELD # _

"(7 CONDUCTIVITY (umhos)

G-4



-r r --- -

Site Samplers T_ _ _ _ _ _

Field i _ _ _ _ _ __ _ _ _ _ _

Sample I.D. / / L- " Date _ __ __ Time /0

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH FT.

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING _ _ _-__ _ C (Immediate)

WATER LEVEL FT. #3 Conductivity
(umnos)

PUMPING RATE G.P.M. pH

TOTAL GALLONS PUMPED Iy, CGV O 0C (at pH Cond.
Readings)

DUPLICATE TAKEN YES NO SAMPLES TAKEN:

I.D. ASSIGNED

FIELD #
0C

CONDUCTIVITY (umhos)

pH

L-



PRODUCTION WELL

Site PVWiI f'L'-' Samplers i,. --

Field #

Sample I.D. Date _--_______- _ Time /_0

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH C) FT. C-,A 2- - .-UZ

S.W. L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P. M.

PUMPING TIME REQUIRED MINS. _ . ,1 -Q" - -

ACTUAL PUMPING TIME MINS.

OPERATING . . 0C (Immediate)

WATER LEVEL //0 FT. Conductivity
(umnos)

PUMPING RATE __ ,___G.P.M. / 2 pH

TOTAL GALLONS PUMPED - -- 0C (at pH Cond.
Readings)

DUPLICATE TAKEN YES SAMPLES TAKEN:

I.D. ASSIGNED __________ -__

FIELD #

CONDUCTIVITY (umhos)

G-6



PRODUCTION WELL

Site 1+{(U - /4 ) Samplers -_______"_____,__

Field t ___ -

Sample I.D. Date Time ______

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH .____ FT. vtA ' qo

S.W.L. FT. CU-

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING __"____•_ _ 
0C (Immediate)

WATER LEVEL FT. /_ Conductivity
(umnos)

PUMPING RATE ./(Q0 G.P.M. / pH

TOTAL GALLONS PUMPED "___4__ G. A./ 2 0 C (at pH Cond.
Readings)

DUPLICATE TAKEN YES (NO SAMPLES TAKEN:

I.D. ASSIGNED ,_________-

FIELD *-
0 C

CONDUCTIVITY (umhos)

pH
G-7



)

PRODUCTION WELL

Site ,'aIL i K 'MI Samplers L"' 6 /

Field # C___

Sample I.D. _ _ _ _ _ Date ' - Time _ _

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH FT.

S.W .L . FT ._ ,-IL__ __ _ _Ir_ F

WATER COLUMN FT. ).

WATER VOLUME G.

X _3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

12 '

OPERATING '___ __ C (Immediate)

WATER LEVEL / C FT. Conductivity
(umnos)

PUMPING RATE G.P.M. pH

TOTAL GALLONS PUMPED YA G. 'C (at pH Cond.
Readings)

DUPLICATE TAKEN YES O SAMPLES TAKEN:

I.D. ASSIGNED

FIELD #
0C

CONDUCTIVITY (umhos)

pH
G-8



Site-'2 <'* Samplers > '-" -

Field _ _ __

Sample I.D. Date Time

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH FT.

S.W.L. FT_•__ __-__ _ F .
It

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING '_/"-___ C (Immediate)

WATER LEVEL FT. Conductivity
(umnos)

PUMPING RATE __ ____ G.P.M. pHumnos)

TOTAL GALLONS PUMPED c4 'fC _C (at pH Cond.
Readings)

DUPLICATE TAKEN YES CNO SAMPLES TAKEN:

I.D. ASSIGNED

FIELD #
°C

CONDUCTIVITY (umhos)

pH
G-9



PR.DUCTIODX ,CLL

Site Samplers

Field -

Sample I.D. _ _ _ _ _ _ Date _-__ _ Time

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH __ _ _ _FT. 'A

S.W.L. / FT. +

WATER COLUMN FT.

WATER VOLUME G.

X _3_= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING _C (Immediate)

WATER LEVEL _/_ _ FT. Conductivity
(umnos)

PUMPING RATE -_-__ _G.P.M. pH

TOTAL GALLONS PUMPED"/"'/$  . _C (at pH Cond.

_Readings)

DUPLICATE TAKEN YES NO SAMPLES TAKEN:

I.D. ASSIGNED

FIELD #
0C

_ _ _ CONDUCTIVITY (umhos)

__ _ pH
G-10



PRDDUCTIOX WE"

Site S d"l' Samplers 7L'>

Field ii

Sample I.D. I Date -i TimC

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH _ _0 FT.

S.W.L. -b FT.

WATER COLUMN FT.__"______ T

WATER VOLUME G_.______-__G

X _3= G.

FLOW RATE __G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

/.:?

OPERATING 'C (Immediate)

WATER LEVEL FT. Conductivity

(umnos)

PUMPING RATE G.P.M. pH

TOTAL GALLONS PUMPED G. "C (at pH Cond.

Readings)

DUPLICATE TAKEN YES NO SAMPLES TAKEN:

I.D. ASSIGNED .

FIELD # '-V_
0°C L4-- ,I

CONDUCTIVITY (umhos) ,A4A

pH L-1

G-11



PR -DDCTION "ELL

Site I;'v ,46 Samplers /

Field : _ _ _ __ _

Sample I.D. 1RT- Date Time /J- -

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH .____FT. - /" - -

S.W.L. FT.

WATER COLUMN FT. (1 C .

WATER VOLUME G.

X _3_= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING _C (Immediate)

WATER LEVEL FT. Conductivity
(umnos)

PUMPING RATE G.P.M. __pH

TOTAL GALLONS PUMPED G. _C (at pH Cond.
Readings)

DUPLICATE TAKEN 'YES I, SAMPLES TAKEN:

I.D. ASSIGNED "J73 -I -,

FIELD # K _ /
° C iC

CONDUCTIVITY (umhos)

pH

G- 12



PRODJCTION WELL
I ' . "' "? / N

Site ' ,_ Samplers ,

Field : _ _ _ _ _ _ _ _ _ _ _ _

Sample I.D. Date Time

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH __ __FT.

7TC -

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE (G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

~7 ''

OPERATING ' 0 C (Immediate)

WATER LEVEL / FT. Conductivity
(umnos)

PUMPING RATE __G.P.M. _'--__ ph

TOTAL GALLONS PUMPED _C (at pH Cond.
Readings)

DUPLICATE TAKEN YES -NO SAMPLES TAKEN:

I.D. ASSIGNED

FIELD #

0C

CONDUCTIVITY (umhos)

pH
G-13



-%'-

Site I At ' Samplers -f /

Field t _ _ _ _ __ _ _ _ _ _

Sample I.D. _ _ _ _- _ _ Date -e-- Time

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH X£ FT. ' CA (C' "CLZi

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING _C (Immediate)

WATER LEVEL FT. Conductivity
(umnos)

PUMPING RATE _ _ - _G.P.M. _ _ - _ _pH

TOTAL GALLONS PUMPED G. _ _ °_ __C (at pH Cond.

Readings)

DUPLICATE TAKEN YES NO SAMPLES TAKEN:

I.D. ASSIGNED

FIELD _

oC

CONDUCTIVITY (umhos)

pH
L- 4



Site f'-! -' . Samplers c " '

Field _ _ _ _ _ _ _ _ _ _ _ _

Sample I.D. U°  Date T___________ /I /

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH 4- FT. , " L.i

S.W. L. FT.___ __"_"_"_.__ FT

WATER COLUMN FT.

WATER VOLUME G.

X3= G.

FLOW RATE (-.P.M.

PUMPING TIME REQUIRED MINS.

ACTUAL PUMPING TIME MINS.

OPERATING X - ' °C (Immediate)

WATER LEVEL _ _ _ FT. Conductivity
(umnos)

PUMPING RATE - G.P.M. _ _ _ _ _H

TOTAL GALLONS PUMPED ° . (at__o____ p(a COc.d.
R adn,)

DUPLICATE TAKEN YES NO SAMPLES TAKEN:

I.D. ASSIGNED ' - "'

FIELD # "

II CONDUCTIVITY (umhos)

-_7 pH



GROUNDWATER WELL LOG SHEET

Site ~ 7 ~ Sam~plers /I

Field #

Sample I.D. __'/__ _- _ _Date _ Time / 7,1_L

TOTAL WELL DEPTH _ FT. SAMPLES TAKEN:

S.W.L. //_ _ FT.

WATER COLUMN / FT.

WATER VOLUME T G.

X3= 4-l / 7 G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS. _C (Immediate)

_______Conductivity

ACTUAL PUMPING TIME MINS. - (umhos)

,__ _ _ __ _ _ a pH

BAILED _ _ _ __ __ C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned

Field * _ _ _ _ _ __ _ _ _ _ _ _

Field # 0C (Immediate)

Conductivity
(umhos)

pH

*C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET

Site /~; ,-qSamplers A(.

Field #

Sample I.D. __ , ___ __ __--_ Date _ "-__ -____ __- _ Time

TOTAL WELL DEPTH _ FT. SAMPLES TAKEN:

S.W.L. - . FT.

WATER COLUMN - FT.

WATER VOLUME G.

X3= ' G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS. _C (Immediate)

1 7 L Conductivity
ACTUAL PUMPING TIME MINS. (umhos)

__.-_ ___ __ pH

BAILED _ O C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned i/ "- - 1"

Field #

_C (Immediate)

J Conductivity

(umhos)
T 7- pH

/? (-- 'C (at pH Cond.
Readings)



IvyI I

GROUNDWATER WELL LOG SHEET

Site /2Ii , A' Samplers _ __._/___

Field #

Sample I.D. /4A . Date _ -_.-_i-, ___Time _ _-

TOTAL WELL DEPTH / %7' FT. SAMPLES TAKEN:

S.W.L. __ _ _ _ _ _ _ _ FT.

WATER COLUMN - FT. ,_ ,2,

WATER VOLUME _" _ G.

X3= _.___ _ -__..A. G.

FLOW RATE __G.P.M.

PUMPING TIME REQUIRED '-' - MINS. __ _ C (Immediate)

(2.0 Conductivity

ACTUAL PUMPING TIME - MINS. (umhos)7.6 pH

BAILED _ _ _ __ __ C (at pH Cond.Readings)

Duplicate Taken: Yes No/ SAMPLES TAKEN:

I.D. Assigned

Field #

_C (Immediate)

Conductivity
(umhos)

pH

°C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET

Site .C/<' c /% Samplers -- 1//-/i.'(/LC.S

Field _

Sample I.D. /z 6 -/ Date !_- Time ' -

TOTAL WELL DEPTH _ _ _ FT. SAMPLES TAKEN:

c tA
S.W.L. /FC.>L. FT.

WqATER COLULMN _______ FT.

WATER VOLUME _._ _ G.

V3= _ _ _ _ _ _ _

FLOW RATE ___ _ G.P.M.

PUMPING TIME REQUIRED MINS. _____OC (Immediate)

-_ f S_ Conductivity
ACTUAL PUMPING TIME 3/ MINS. (umhos)

(", pH

BAILED /"3 C (at pH Cond.Readings)

/

Duplicate Taken: Yes No,, SAMPLES TAKEN:

I.D. Assigned

Field 4

_C (Immediate)

Conductivity
(umhos)

,OH

_C (at pH Cond.
Readings)

u-19



GROUNDWATER WELL LOG SHEET

Site S______________ samplers £_,/-T

Field #

Sample I.D. ______-_"__ Date __-3_/-__-- Time

TOTAL WELL DEPTH FT. SAMPLES TAKEN:
bcA

S.W.L. _ _-_ _ FT. 7

WATER COLUMN ,3'?.. FT.

WATER VOLUME 7 G.

X3- 7/ G.

FLOW RATE 9.3 G.P.M.

PUMPING TIME REQUIRED _ MINS. '__ _ _ C (Immediate)

,' Conductivity

ACTUAL PUMPING TIME MINS. PH (umhos)

BAILED °C (at pH Cond.
Readings)

Duplicate Taken: /Yes No SAMPLES TAKEN:

I.D. Assigned ________-__- ____

Field #.,l !O': z

________ C (Immediate)

-__ - Conductivity

~ ~PH (uinhos)

, C (at pH Cond.
Readings)

(--20



GROUNDWATER WELL LOG SHEET

Site ,/___________/__ Samplers 7 , !_"

Field #

Sample I.D. ___ ___ ._ ___ __ Date ___ ._- _ ___ ___ Time __ __ _-

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. t FT.

~C2 L?
WATER COLUMN -t3 FT.

WATER VOLUME _- :,fG.

X3= -)5G

FLOW RATE _ -_ _- G.P.M.

PUMPING TIME REQUIRED /Lj' MINS. .C (Immediate)

K-3 Conductivity
ACTUAL PUMPING TIME ____ MINS. 7 p(umhos)

BAILED _--__.-______ / 0C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned

Field #

OC (Immediate)

Conductivity
(umhos)pH

_C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET

Site Samplers _ _-_ _ _

Field # __

Sample I.D. /" 7 Date 9> Time -'2

TOTAL WELL DEPTH / FT. SAMPLES TAKEN:

S.W.L. > - FT.

WATER COLUMN_'. FT.

WATER VOLUME 2 G.

X3- _ _ __ _ _ _ G.

FLOW RATE - G.P.M.

PUMPING TIME REQUIRED _-_ MINS. _ _ _
/  

__C (Immediate)

____ _ ____ Conductivity
ACTUAL PUMPING TIME - MINS. , .- , (umhos)

____ ____ ___ pH

BAILED _ _ _ __ _ _ C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned '-'

Field # _

_ _ _ _ _ C (Immediate)

_ _ _ _ Conductivity
(umhos)

pH

°C (at pH Cond.
Readings)

G-22



GROUNDWATER WELL LOG SHEET

Site /' ' Samplers

Field #

Sample I.D. - Date - Time

TOTAL WELL DEPTH - FT. SAMPLES TAKEN:

S.W.L. 7 >1 FT. -,

WATER COLUMN - FT.

WATER VOLUME G.

X3= ________G.

FLOW RATE __ _ G.P.M.

PUMPING TIME REQUIRED .. MINS. "__ C (Immediate)

K- Conductivity

ACTUAL PUMPING TIME A5 MINS. pH(umhos)

~PH
BAILED ,__ _- 

0C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned ____ ___ _____- _

Field # _-__

/C/,

/ 
0 C (Immediate)

V/ 7 Conductivity

(umhos)
.. . pH

"_ _ _ C (at pH Cond.

Readings)

(7-23



GROUNDWATER WELL LOG SHEET

Site &tA'/ Samplers ,-

Field #

Sample I.D. Date -!5 i Time _ _

TOTAL WELL DEPTH //_ _ FT. SAMPLES TAKEN:

S.W.L. FT.

WATER COLUMN T.- FT.

WATER VOLUME x/ G.

X3= _ _ _ _G.

FLOW RATE - G.P.M.

PUMPING TIME REQUIRED - / MINS. _ _ _°C (Immediate)

/5! 2_- Conductivity
ACTUAL PUMPING TIME MINS. (umhos)

BAILED _ _ _ _ __ _ _ _ C (at pH Cond.Readings)

Duplicate Taken: Yes /N) SAMPLES TAKEN:

I.D. Assigned Lb, %J _ c.'

Field #

_C (Immediate)

Conductivity
(umhos)

pH

°C (at pH Cond.
Readings)

G-24



------ - ----- N

GROUNDWATER WELL LOG SHEET

Site /-,, , , Samplers -

Field #

Sample I.D. __,________-____ Date ____ _____,__ Time /_ _

TOTAL WELL DEPTH "L- FT. SAMPLES TAKEN:

-- ' -7/

S.W.L. , FT.

WATER COLUMN - FT.

WATER VOLUME _ _ _ _G.

X3= __ _ _ _ _ _ _G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED /_ MINS. _-_ _ _C (Immediate)

. (-' Conductivity

ACTUAL PUMPING TIME " MINS. (umhos)i PH

BAILED _ _-__ __ C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned i'4 7: 6 - '

Field # U _

°C (Immediate)

Conductivity
(umhos)

pH

_C (at pH Cond.

Readings)

G-25



GROUNDWATER WELL LOG SHEET

Site //,/jg i Samplers .%/,

Field #

Sample I.D. /(,/- 4:-// Date ________- _____-Time :"-

-7

TOTAL WELL DEPTH _'___ FT. SAMPLES TAKEN:

S.W.L. 7-'7 FT.
. . - r " /

WATER COLUMN - LWv FT.

WATER VOLUME - G.

X3= I G.

FLOW RATE - - G.P.M.

PUMPING TIME REQUIRED / MINS. _ 
0C (Immediate)

'____ _ Conductivity
ACTUAL PUMPING TIME _iC MINS. (umhos)

7.9F pH

BAILED ______ C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned "' , /'i-/

Field #

_C (Immediate) ,

,/ Conductivity
(umhos)I

.1-i>_ pH

_C (at pH Cond.
Readings)

G-26
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GROUNDWATER WELL LOG SHEET

Site /S, ,j amplers -

Field #

Sample I.D. ____ ____Date _ _ -7_ Time /_ _

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. FT.

WATER COLUMN FT.

WATER VOLUME G.

X3- G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED MINS. _C (Immediate)

_____ -__Conductivity
ACTUAL PUMPING TIME MINS. (umhos)

_ _ _ _ _ _ _ _ _ _ _ pH

BAILED / /  0C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned

Field _

OC (Immediate)

Conductivity
(umhos)

_C (at pH Cond.
Readings)



PRODUCTION WELL

Site l : Samplers .

Field #

Sample I.D. __ ___ _ _ _ Date _____ __ _ Time _ _ _

STATIC SAMPLES TAKEN:

TOTAL WELL DEPTH FT.

S .W - L. FT." Qi' -

WATER C OL UMN FT.

WATER VOLUME G.

X3= G .

?LIW RATE _.P.M.

PUMPING TIME REQUIRED MINS.

..CT'.\L PUMFINO ME ____ MINS.

WATER LEVELr, ____ ____ ____._ ____d___________.

IMPING RATE _.P.M. _H

T0 TAL 2ALLONS PUMPED . C (at :11 CnA.
__ ________________________ ____ -Read riis )

?'YPL CATE TAKEN YES NO SAMPES TAKEN:

:.D. ASS IGNE.D __________

rIELD

0 C

CONDCTIVITY (umhos)

-I



PRODUCTION WELL

Site SI amnplers________

/17/

VL/I

E.'

I.D. AS 1,3I.;

?':?:N] ?E ___ ;J1*M

-:C,-ND7CTITY (umnhos)



GROUNDWATER WELL LOG SHEET

site A QIJP 'H Sampers_ <

Field #

Sample I.D. ,____-- ___Date " ,  Time '/

TOTAL WELL DEPTH I FT. SAMPLES TAKEN:

S.W.L. FT. 1 ,.'

WJATER CLUMN __FT.,1

WATER VOLUME __ G.

x3- __ _ _ G.

F£1W RATE __ _ G.P.M.

?t'MPING TIME REQUIRED MINS. _ _ _ _ _ C (Immediate)

.. Conductivity
ACTUAL PUMPING TIME MINS. (umhos)

BAILED __7 
0C (at pH Cond.

Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned

Field 0

C (Immediate)

Conductivity
(umhos)

°C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET

site 'V .. F" Samplers _ _____"-__

Field *
Sample I.D. - _4- Date _____ -;____, Time __,___

TOTAL WELL DEPTH F FT. SAMPLES TAKEN:

S.W.L. . '" FT.

WATER COLUMN /- FT. j

WATER VOLUME ' G.

X3- _ _ _ _ G.

FLOW RATE 3 z G.P.M.

PUMPING TIME REQUIRED - MINS. _C (Immediate)

________Conductivity
ACTUAL PUMPING TIME /k" MINS. _ (umhos)

BAILED ,,__ _ ,___ C (at pH Cond.
Readings)

Duplicate Taken: Yes No SAMPLES TAKEN:

I.D. Assigned .__ _ _,_, -, . _

Field 0 _ _,_ _..,__.__/

4C (Immediate)

Conductivity
(umhos)

PH

"C (at pH Cond.
Readinqs)



GROUNDWATER WELL LOG SHEET

s it. e ~ Samplers____ _________

Field #

Sample I.D. __________-_- Date & - .-A, Time

TOTAL WELL DEPTH _____, ____ FT. SAMPLES TAKEN:

S.W.L. 1' w FT. -

WATER COLUMN FT.

WATER VOLUME _ _ _ _G.

X3- G.

FLOW RATE - G.P.M.

PUMPING TIME REQUIRED ' MINS. _________C (Immediate)

g/ 7 Conductivity
ACTUAL PUMPING TIME ' MINS. -, 1p(umhos)

BAILED Y_.__7 OC (at pH Cond.
Readings)

Duplicate Taken: (Yes No SAMPLES TAKEN:

I.D. Assigned 3-0

Field _

OC (Immediate)

._____ _ Conductivity

(umhos)

' / C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET

site __ __ __ __ __ samplers _ _5_ _ _ __--

Field I

Sample I.D. Date Time

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. FT.

WATER COLUMN 12. -. FT. 'J'. 6

WATER VOLUME G. ..

X3, G.

FLOW RATE -___ ' __G.P.

PUMPING TIME REQUIRED :.2 MINS. OC (Immediate)

_(e -3 _Conductivity

ACTUAL PUMPING TIME _INS._ MI'S.1  pH(umhos)

BAILED -7,__ OC (at pH Cond.
Readings)

Duplicate Taken: Yes No , SAMPLES TAKEN:

I.D. Assigned

Field *
_C (Immediate)

.Conductivity
(umhos)

_C (at pH Cond.
Readings)

-3 3



GROUNDWATER WELL LOG SHEET

Site /4i/5 ,c-/"Z Samplers 2L//(

Field # -----

Sample I.D. ____________-_- Date I -? >3 Time ____

TOTAL WELL DEPTH ____. FT. SAMPLES TAKEN:

-/ D A2,
S.W.L. ;__ _ _ _ _ _ FT.

WATER COLUMN "7'5 FT.

WATER VOLUME G.

X3- , o G.

FLOW RATE _,_ __ _G.P.M.

PUMPING TIME REQUIRED o/6- MINS. _C (Immediate)

/ DConductivity
ACTUAL PUMPING TIME MINS. (umhos)

BAILED _____,'. .C (at pH Cond.
Readings)

Duplicate Taken: Yes (No SAMPLES TAKEN:

I.D. Assigned

Field _

*C (Immediate)

_Conduct 'vity
(umhos)

pH

_C (at pH Cond.
Readings)

,,-34



GROUNDWATER WELL LOG SHEET

Site ,___________ Samplers " - ---

Field #

Sample I.D. ______- ____Date J'' U Time __ ,_/17

TOTAL WELL DEPTH IoL. .J FT. SAMPLES TAKEN:

S.W.L. 3 !I FT. ">

WATER COLUMN FT.

WATER VOLUME G.

X3- ______ _ G.

FLOW RATE __ ____ G.P.M.

PUMPING TIME REQUIRED _ _ MINS. _ _ _ ___C (Immediate)

2/2- Conductivity
ACTUAL PUMPING TIME MINS. (umhos)

BAILED _5. 3 0C (at pH Cond.
Readings)

/w ,

Duplicate Taken: Yes) No SAMPLES TAKEN:

I.D. Assigned ______ _

Field _

_C (Immediate)

- 38 Conductivity

(umhos)

, - "IC (at pH Cond.
Readings)

3- 35



GROUNDWATER WELL LOG SHEET

Site /;jAf% ,6'4 Samplers _ __-_ _ _

Field # -_

Sample I.D. ____________Date 6- 4 - 6 Time

TOTAL WELL DEPTH ,FT. SAMPLES TAKEN

S.W.L. Iz 3FT.

WATER COLUMN 7 f FT. !>

WATER VOLUME _ _ _ G.

FLOW RATE G.P.M.

PUMPING TIME REQUIRED,-To-,5 MINS. 'C (Immediate)

/6 0 -O Conductivity
ACTUAL PUMPING TIME ___--_MINS. p (umhos)___ ___ ___ __ pH

BAILED --_ _-_/_ _ c (at pH Cond.
Readings)

Duplicate Taken: Yes SAMPLES TAKEN: ,

I.D. Assigned />'4i-- 7() -' -

Field _ _ _ __ / ,

_C (Immediate) ,--
,Conductivity

(umhos)
PH

_C (at pH Cond.
Readings)



GROUNDWATER WELL LOG SHEET

Site /K rACAd4 Samplers )y /. .
Field # ,_ _,_

Sample I.D. f* ) Date ( 7 Time____

TOTAL WELL DEPTH /-', FT. SAMPLES TAKEN:

S.W.L. / FT.

WATER COLUMN 3O-4 FT.

WATER VOLUME _ _ _ G.

XC3- G.

FLOW RATE __ _ G.P.M.

PUMPING TIME REQUIRED MINS. _OC (Immediate)

'9 Conductivity

ACTUAL PUMPING TIME MINS. Cod(umhos)0-- y' pH

BAILED .__-__._ _ C (at pH Cond.
Readings)

Duplicate Taken: ' SAMPLES TAKEN:

I.D. Assigned A41 -b '-

Field #

_C (Immediate)

Conductivity
(umhos)

_ _ _ _ C (at pH Cond.
Readings)

G-37



GROUNDWATER WELL LOG SHEET

Site ~ 1i~ Samplers ~ ~ s

Field # /___

Sample I.D. __ _ __ _Date _ __ _- _ Time _

TOTAL WELL DEPTH _ _ _ FT. SAMPLES TAKEN:

S .W .L . _ _ _ __ FT . tA

WATER COLUMN FT. o
WATER VOLUME & - G.

X3- G .

FLOW RATE -?3 G.P.M.

PUMPING TIME REQUIRED _ MINS. _ _ _ __ _ _ 
0C (Immediate)

'1 -___ )__ Conductivity
ACTUAL PUMPING TIME MINS. (hos)

BAILED _2C (at pH Cond.
Readings)

Duplicate Taken: 'Yes No SAMPLES TAKEN:

I.D. Assigned I" -9

Field _

__ __ __ C (Immediate)

L2__ _ Conductivity
(umhos)

27 9 "C (at pH Cond.
Readings)

G-38



GROUNDWATER WELL LOG SHEET

Site -W-Q Samplers 15*
Field #

Sample I.D. Date __ -___ -__ __ Time __ __ _

TOTAL WELL DEPTH _ ____FT. SAMPLES TAKEN:

S. W.L. FT.vc4

WqATER COLUMN -2,-O FT.

WATER VOLUME G_____.__

X3= __ _ _ _ _ _G.

FLOW RATE _ G.P.M.

PUMPING TIME REQUIRED _ _ _ _ _ *C (Immediate)

,-_________Conductivity
ACTUAL PUMPING TIME MINS. --7 (umhos)

___.___ .. ___ pH

BAILED ___ ______C (at pH Cond.
Readings)

Duplicate Taken: Yes, No SAMPLES TAKEN:

I.D. Assigned ___ ___ /0_____

Field #

90 *C (Immediate) } , O, / ,_

________Conductivity / i - 71

-, ... (umhos)
____ ____ ___ pH

_____ _ .,_" ___ C (at pH Cond.
Readings)

G-39



GROUNDWATER WELL LOG SHEET

Si ite Samplers , /

Field #

Sample I.D. /' <I Date -r' - - Time /___)

TOTAL WELL DEPTH FT. SAMPLES TAKEN:

S.W.L. FT.

WATER COLU.MN 3V. FT.

WATER VOLUME ________ G.

X3- G. 'c j,
FLOW RATE G.P.M.

PUMPING TIME REQUIRED ___ MINS. 0 C (Immediate)

.zJ Conductivity

ACTUAL PUMPING TIME C17,) MINS. (umhos)

BAILED 7 _ _ _ _ _-__-_ __C (at pH Cond.
Readings)

Duplicate Taken: Yes, ' I SAMPLES TAKEN:

I.D. Assigned ''./

Field# _ _ _ _

_C (Immediate)

Conductivity t- J /
(umhos) '1; ,,, $

____________-__.p

______________ C (at pH Cond.

Readings)

G-40



APPENDIX H

SAMPLE CHAIN-OF-CUSTODY RECORDS



N.' --



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature)A > * SPPNINOMTO

Phone: ___ ___ Location -' /

SH-IP TO: Shipper ~ i , ~r7"
~~4t/j i/C. '~ _______ Address 7'. -f~7 C/ _~

______________7______ Date Shipped" /

Shipment Service __

ATTENTION:- UJ'I" Airbill No._____________ ___

Phone No._________________________Cooler No. ______-__ __

Reiqihdby:jSignature Rcie y Sgaue
ReInIshed. eeie by. Sgat,. Datef Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Rcie y: ignature) DaieiTime

RehinQished by: jSignature) ~~~eTim

Analysis labo~atcry 5hOuld c'-le!e "sample r-ond uDnon receict W4"to below, sig; and eturn cooy to hve

Sam c Ie No Ot S'!e Date A na i s i s ~~

----- ~~~ -- -------- -_

-- ------ -- -- ---



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature)' 
SHPPN INFORAII-

-Phone: - oatinL A' "7i

_____________ __ __ -- Addres 2-O A-5rr ". A'e7 L

_____________________________________Date Shipped ~L li 1  ~- __

Shipment Service r~II7~(bl2
ATTENTION:___________________ Airbill No.___________________

Phone No.______________________ Cooler No.-
by:l(Signathre Received by: (Signature) . Date/Time

Reliquihedby: i(Signature) ~ . Rcie y Sgaue ae~m

Relinquished by: (Signature) P'- Received by: (Signature) . * Date/Time

R elinquished by: (Signature) 11 eceived tor laboratory by: (Signature) . ,aeTm

Analysis laboratory should complete "sample cond. upon receipt' section below, sign and return copy 10 Shipper

Sam, Ie No Of Site Dale Aialysis Sampte Conc

Coi cIentification Sarmied peqlue, teo U ,cnR&e--

-~~ 1 7.



CHAIN OF CUSTODY RECORD

SAMPLERS:~ ~ ~ t.qaue -~, t. SHIPPING INFORMATION

Plhone _ I~ 73" J Location 14Ii '~~

SHIP TO: Shipper 1K~l 77 V~ L?&

- __ /~~r'1 /~ 2 ~Address - 77L.- --- 6?/C i~

_____________________________- Date Shipped - -

lpShipment Service

ATTENTION: ___ _____________ Airbill No.____________________

Phone No ____________________ Cooler No.___________________
Relinquished ____(ignatre)_eceivdby_(Sigatur)_______m

Relinquished by. (ignature) l Received by: (Signature) Date/Time

L_ .>'

Reiinquished by. (Sgnature/" Received by: (Signature) 1 ate/Time

Reiinqushea by Sgnature) 4v o lab at by: (Signature) /~ Time

y~
4v'alysis Ia~o~atcry should complete "sample cond. upon receipt" 411,n below, sign and return copy to Shitpper

SNe 01 Site Date Analysis Samoie Cond
~2 ce'Miicaton -SamriDeo pecues-,a 'Jv)C- P--e!C



' -- - r'"

CHAIN OF CUSTODY RECORD
2 - t'" ?J F" SP/', , ._SHIPPING INFORMATION

SAMPLERS: (Signature)

Phone: <-i/ 5 7 tY'/L2. Location /UfiL'&,r / / - L

SHIP TO- Shipper 77-t

Address -- -7"Z-) .r3:. , /& -

Date Shipped ,"..t' -

Shipment Service /  -

ATTENTION: Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signatuire) Received by: (Signature) DateTime

Relnushed by: (Signaturel Received by: (Signature) Date/Time

.. Relinquished by: (Signature) . Received for laboratory by: (Signature) /yateTime

Analysis laboratory should complete "sample cond. upon receipt'" section below, sign and return copy to Shipper

Samp,3 No Of Site Date Analysis Sample Cond

Nu r-.er _Cont dentifcation Samoled Requested Uzon Rece,c

_______ ,-_____, Vtt.,t77
- A~/~ / (,y j ,2 A~~1  __________

______ ______ _____ f _______

- _____ _____ ____________________H-4___



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) AJ - / SHIPPING INFORMATION
Phone: - Location / 4'AA.,- , 4I. i//

SHIP TO: Shipper ,, ,/? .

__________________ Date Shipped

Shipment Service /- A -  .

ATTENTION: Airbill No_

Phone No. Cooler No.

Relinquis by:(Signature) . . - Received by: (Signature) Date/Time

Relinquished by: (Signatdre) -- Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received for laboratory by: (Signature) Date/Time"I"" " -!-. . J /hlo &T _,,,J . / .O

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond.
Number Cont. Identification Sampled Requested Upon Re&eat

emarks:

. T .. - ..

p -_________ ____ ____________ ___________ __mm ______m_____'mm________m __m ______ m i mm m m m m • • • m l_



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) . SHIPPING INFORMATION

Phone: ____ Location

SHIP TO: Shipper ROY F. wEsToN

Address 7720 LORRAINE AVE f.Ol

STOCKI Os CA 95210
-772 LO)RR iE AVE- . #13

SIOCKiON, CA 95210 Date Shipped 3

Shipment Service i-- "./ ,.. ,

ATTENTION: Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) ' . Received by: (Signature) Date/Time

a A
Relinquished by: (Signature)C/ Received by: (Signature) DateTime

Re!,nquished by: (Signature) - f Received by:. (Signature) DaterTime

Relinquished by: (Signature) .... ecelved for laboratory by: (Signature) 1flatefTime

_ _ _ _ _ _ _ _ _ V. /, /
Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond
Nu=er Cont fcenrfrcation Sampled Requested Ucon Pece!Di

__ _, _ , _ _ _ _._ __._ _.-_ _. ,.

ernarks

H-6 . "



CHAIN OF CUSTODY RECORD

SAMPERS (Sinatre) Q~l-~C4{~ 7 ~SHIPPING INFORMATION

Phone: /Location

SIP TO: Shipper RQYZ . WE:STO(N Eve
/ A- -7; - (' Address 7710 L OR PhAT T ANEE. t"

){)esi' ~ ~ ~ ~ si /bQ'I TC N C'%O

46~§/ CA( ~75-14 /1~CDate Shipped 'x t)j

/ -- ~Shipment Service__________ __________

ATTENTION: s. /iirif Airbill No.____________________

Phone No- ~~ O . Cooler No.____________________

Re ihdby: (Si7 9 r Received by: (Signature) Date/Time

Relinquished by: (Signatu Received by. (S/gnature) Date/Time

Relinquished by- (Signature) Received by: (Signature) Date/Tine

.Relinquished by (Signature) 111 eip o ai a e(Tirre

Analysis laboratory should complete "Sample cond. upon receipt" section below, sign and return cp0 ipper

Sample No Of Site Date Analysis Sample Cond.
N m e r -C,: rt fentification -Samcled Recuested ___ oon Receict

/ .. ,.1~i -

____ __ (____ __ _ ____ /,1-7-



SCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) L I i ti, -/PP~ -OR AI

Phone: J Location __ _ _ _ _ _ -

________________ ,jOY't RWES TON INC.
SHIP TO: Shipper A A i

ROY E NF-SOON INC Address 9520

7720 1 ORR AINE AVP- t=.10_

QTOCKTON CA 95210 Date Shipped

-- . Shipment Service

ATTENTION: Airbill No._

Phone No. Cooler No.

Relinquished by: (Signature) 9  Received by: (Signature) T Date/Time

Relinqu.ished by: (SignatureT Received by: (Signature) Date/Time

Relinquished by: (Signature). . . -. Received by: (Signature) Date/Time

Relinquished by: (Signature) j Received for laboratory by: (Signature) ,iDateTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return 111 'Y to Shipper

Saminle No. Of Site Date • Analysis Sample Cond
Nurnter Cont. Identification Samled Requested Ucon Recevot

..-- -/ , -

,7 L. e -2.' - - V 04. '-/-4 (001)

-_ 2- /<  V 0 ,4 e-o24

H-8 ak

.. ."-m Im lili I mi '- . mlr m



NCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,jL -1-4 /( ",/ SHIPPING INFORMATION

Phone: ___ Location '"' - F 25
SHIP TO: Shipper ROY F. NVIV(STON "N'(

, . iV-,S & 7,- Address 7720 LORRAINIE AV-F n
/)

l1-. -  - STOCKTON, CA 952to

'/ : ( " Date Shipped - t/ "

Shipment Service ,, i - .
ATTENTION: \ ei', , Airbill No.

Phone No. - '/ -" -6 i "'- Cooler No.

Relinquished by: (Signature) - . - Received by: (Signature) Date/Time
, . - a I Y,4 . - _. ,-_ _ _ _ _ _ _

Relinquished by: (Signatr) Received by: (Signature) DateTime

Relinquished by: (Sigature- Received by (Signature) DateTime
Reevd by (Signature)m

..Relinquished by: (Signature) . . .ei~e for labor by: (Signature)
..... i

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont. Identification Samoled Reauested Ucon Receiot

H-9,- -r

____._________ ________' [ .. - '( <-':t-,,__-U

i ____ _ / 4 1 C, ( 6z, .. 6r, 4u 1,,,.._ _ ___

H-9 .. . . . .



CHAIN OF CUSTODY RECORD

A -SHIPPING INFORMATION
SAMPLERS: (Signature) i ''t C-* /4  /i /

Phone: Location - ,

SHIP TO: Shipper M LL)RRAIqE AYE 1,

ROY Ro -ESi-ON INC. Address - IS .LaN, CA 9521

77 0 R-_RADM AVE 401________________

r TON, CA 95210 Date Shipped

Shipment Service ///A.a' _

ATTENTION: _firbill No

Phone No. Cooler No _

Relinquished by: (Signature) Received by: (Sijnature) Date/Time

Relinquished by: (Signature/ .. Received by: (Signature) - Date/Time

Relinquished by: (Signature) ."- Received by: (Signature) Date/Time
- - .. ... . . -: ,II

Relinquished by: (Signature) ,-... . Received for laboratory by: (Signature) -a em

Analysis laboratory should complete "s!ample 'cond. on receipt" section below, sign and retur opy to Shipper
9,

Sample No. Of Site Date ( / Analysis Sample Cond.

Numner Cont Identification Sampled - Requested Upon Receipt

,Et< 
2- x 

-

H210 ..

H-IO



SCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) SHIPPING INFORMATION

Phone: C Location R_

SHIP TO: Shipper V20 I.,()RRA T .\ A V" 45

A•O V"VPSyk-/V 77 e Address STOCKTON CA 91,21

(/fs-/Z CY ' N, - ; OA tIr __ Date Shipped ___ ,/_ _ ____

Shipment Service 
E-- . X

ATTENTION: '..-J]LI(4 __1 F) ''' "_ Airbill No.

Phone No. " Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by:(Signature) " . Received by: (Signature) . DateTime

-,Relinquished by: (Signature) - - I foreaborat ( aTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Numoer Cont. Identification Sampled Requested Ucon Receift

/ ____ I - - / ---

_ _ _ _ _ _ _ _ -4---; > ,-a

p. , . . .. ., . . .. . . • " . , . . - : , . ..

Re-m. .a lIII ~ksI-j



YCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) A< f -'_ Y . . L.-  SHIPPING INFORMATION .

Phone: __ Location_ -,Y r. WESTON IIL

SHIP TO: Shipper ,"O. A,-, --- .. . L R.,ME A " #10

Roy F. 3MESION( INC Address - 21vr .

,--, LOW .'AJN' AVE '.105

$c-CKC ON" CA 95210 Date Shipped ....

Shipment Service

ATTENTION: Airbill No._

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time-- ,L' J- (a.Ai c,' v __ _ _ _ _ _ _ _ _ _ _

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) * Received by: (Signature) : Date/Time

Relinquished by: (Signature) "Received for laboratory by: (Signature) ate/ime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Nurmber Cont. Identification Sampled Requested Ucon Receict

- - 7 7C~ NL.J ( - ± _H-_2

rnai~s H- 12



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) 7 (4( j&tL SIPN NOMTO

Phone: " Location , C).-/er / 1

SHIP TO: Shipper ROY F. W STON INC

~ F (J 5T~IAddress 7720 LOR R AT .\ AVE 105

-ti.-. ,. /- SIOCKTON. CA 95210

/./1 J _ .:-7 :,?. /'A / .,,1< Date Shipped -Tune < i' -

Shipment Service k"-- ' 
{ 

-

ATTENTION: .JUo'/ 127U4 Airbill No.

Phone No. ---- .7 -1/& Cooler No.

Relinquished by: (Signature) .1 Received by: (Signature) Date/Time

Relinquished by: (Signature.. Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) DateTime

Relinquished by: (Signature) .gpeived for lab ra by: (Sign ture) D eiTime

!4
. Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Number Cont. Icentification Samoted Requested Ucon Pecect

_____ / T --" - (-3s-5 ______________,_ ___ _-

____ ___ _____ ____ _____ ___ -___

_______I~'

' ~~~~~~~~~~~' l m
111Iilll 1 Ii•I•i



CHAIN OF CUSTODY RECORD

_r ", .' t ".,.., ,. .-z SHIPPING INFORMATION
SAMPLERS: (Signature) SHPPIN iNFORMATION

Phone: Location

SHIP TO: Shipper _ z - 10 -

CLOy x - tON FNL Address . 'WcT o, c --
I..2 ORRATN'E AVE # 101 TC (N

STOCKTO,, CA 95210 Date Shipped -,

Shipment Service . -Z . -r. -c,

ATTENTION: Airbill No. - -

Phone No Cooler No.

Relinquished by: (Signature) '1 Received by: (Signature) Date/Time

R liuh-,b-- Y-/ik>1tuie R ived.by:_(Signature) -

Relinquished by: (Signature) 0 Received by: (Signature) Date/Time

Relinquished by: (Signature) • Received by: (Signature) tDate/rime

Relinquished by: (Signature) Recei ,ed for laboratory by: (Signature) ,DateTime

Analysis laboratory should complete "sample cond upon receipt" section below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond
Nurier Con_ lcentificat on Sam-iec e_ Peiuested Upon Receut

-h- 7 t -s, - -. - c . l_

___,__-., Z _ I *{,r,,- p Sk

--- -
I  _ ----.-- _

~ 14



urm CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION
SAMPLERS: (Signature) '

Phone: _ Location _-- ____ _,_ __-, _ _

SHIP TO: Shipper ROY. "p W TNN [ON I[N C.

4fOl1 .-(-.-,, Address 720AVE. 105

L5-7,.J ( ,1 SrocKa-ON, CA 95210
I I ,A ,.- -/  -

5-- " "-" " Date Shipped ,, z (_

Shipment Service - -

ATTENTION: J-op Pz,7 0 Airbill No.
Phone No.__"__'--__-_- 7 _ _-__ :_ ___-_ Cooler No.

Re"quished by: (Signature) - .- Received by: (Signature) DaterTime

Relinquished by: (Signatur)I . ..' . Received by: (Signature) Date/Time

Relinquished by: (Sigrnature) " Received by: (Signature) Date/Time

-. Relinquished by: (Signature) -ived for labo at by: (Signature) at Time
-.. _ . .. , . . -°

.. . ...:. /

Analysis laboratory Thould complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Numrer Cont Identification Samcled Recuested UPon Rece:ct

" _ __ 4?' _ _ _ _lH_1



\J-)\ CHAIN OF CUSTODY RECORD

7 SHIPPING INFORMATIONSAMPLERS. (Sgnature) /l 1)7 / _t *,') f.

Phone: _--"_ Location... " ... ROY-. W STO0N TNC.
SHIP TO. Shipper .... .E .• 7i"IGRAM lE A-VE.. -10~

. ..R O Y F & W L S I O ._A d d r e s s IT

. . . ' -_-T- -- --- -- . . . . .. . .. .

STO(K7,0N .__9Uf __- Date Shipped - /6 S' ,_/

Shipment Service /X .-.

ATTENTION: Airbil No ____

Phone No. Cooler No.
Reiinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signaturepj Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) . Received for laboratory by: (Signature) Iate[lime
' . -. .Y/// - Z/i/ /.,

Analysis laboratory should complete "sampie cond. upon receipt" section below, sign and 9turn copy to Shipper

Sample No Of Site Date Analysis Sample Cond
%u r.e ( ' t deno'cicxin Samriea Recuested UPon Fecect

lv Pe4LA.r P/A n(({x/ I_
p A t-- --

i.,16



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signaturej z " ./ /[ I ). .K.- M AL SHIPPING INFORMATION

Pione: - Location

SHIP TO: Shipper 720 LO RRAIN A-%T ;

"_!F ST-ZJ Address .. 0OC N, CA 9571

_ N -c c- ( C-.'r:>--'/- =  / / c "Date Shipped I < ', )

Shipment Service , L.-k >4
ATTENTION: - '" . Airbill No.

Phone No. "(- 'Z4 0/ ,'' Cooler No.

Relinquished by: (Signature) Received by: (Signature) - "- Date/Time

Relinquished by: (Signature) (/ Received by: (Signature) Date/Time

Relinquished by: (Signature) } Received by. (Signature) Date/Time

Relinquished by: (Signature) "edfor ,aboteTime. - ;:: : . I//4 : :: Icj.C7 .

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cono
Num e Cont. Icentification Sampled Reauested Uzcn Receict

SH-17



WCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) tA !t- '-zk06----- ./i7 QRMATION/

Phone: __II Location __

SHiP TO: Shipper ROY F. WESTON INC.

ROY F. VESTON INC. Address 7720 LORRALINE AVE. #105

7720 LORR. LANE AVE #105 SIOCI-Q ON, CA 95210

STOC'ON, CA 95210 Date Shipped --- I,2 t / - -

Shipment Service ,

ATTENTION: Airbill No._

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) ... Date/Time

Relinquished by: (Signature) Received by: I'Sigiature) Datefrime

Relinquished by: (Signature) Received by: (Signature) DatelTime

Relinquished by: (Signature) .. . Receied for laboratory by: (Signature) D te1Time

Analysis laboratory should complete "sample cond upon receipt" section below. sign and return copy to Shipper

Samole No Of Site Date Analysis Sample Cono
% e,, ,. -, Cont c pe'tifcat on Sam pled Reuested __U_ _on _ _e-_c_

. .. . • . ., . -- N---- - ..-- /- __Ii__ m • I m_ i i m m mm m m

H-i18



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) {i/V'SHIPPING INFORMATION

Phne Location 4'flfrip'~ /6 ~

SHIP TO: Spipe Ry F. WESTON INC

F (L/t~sr Address - 7 72 LORRANE AF#105

~ _____ STOCKCTON, CA 9521G

',j-,, ('c~7 , ,4 /KA-6'Date Shipped 7YT.&X A Ii
Shipment Service

ATTENTION: 0~i' ?,7 Airbill No.__________________

Phone No. 7 ti$ 74~ - 0C Cooler No. ______________

Relinquished by-. (Signature) - Received by: (Signature) Date/Time

Azil ~ . _ __ _ _ __ _ _ _

Relinquished by: (Signature) 1 /Received by: (Signature) -Date/Time

Relinquished by: (Signature) ;-Received by: (Signature) Date/Time

Relinquished by: (Signature) . iv d for laI (Signature) 9ay(Time

Analysis laboratory should complete "sample cond. upon r'ec e ipt" sectio n below,* sig*n and return copy to Shipper

Sarnripe No Of Site Date Analysis Sample Ccnd

Nucr cont 1centifcation S lped Requested Uion Receizt

~< 3 C2 ~H-19



JIM CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,' ~<{aSHIPPING INFORMATION

Phone: Location ........_-.-__ r,,'-RO-Y NV S, O eVbLJ' .,.,

SHIP TO: Shipper 772 L. AVE Iftes
REOy" p. XESToN INC, Address CA 952W

7720 L:- R- A D AVP. J105

10CI__InO, CA. 95210 Date Shipped ",,, 5 3-

Shipment Service _ ,..,__ _ __.

ATTENTION: Airbill No.--

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature)&/ ..: Received by: (Signature) Date/Time
- __ _ __

Relinquished by: (Signature) . - Received by: (Signature) Date/Time

Relinquished by: (Signature) - .,... Received for laboratory by (Si ature) . , Date/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sarole Cond

Numoer Cont lier-Wcaticn .Sam~ed- Recuested Upon Receict
-- ,-- -", rr7&-'.7K ' .. .-

_--____ _ ,,: r ( J t1z. (

-- 3_ _ -?Y4//it r /-

il-- .o -- 4++1 .......
.. . ..__, + /H/-k0, _

H-20



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) j- F4-4,- .1PPING INFORMATION

Phone: _ Location ROY Wk. I IN "

SHIP TO: 2Shipper -//Iu LUKKAiNE AVL #1U)

f jf577t4 Address SICTON CA 93210(,) .T j.-.( tj"-

'~J~7 ~F~ut~- P14 IL Date Shipped 7Thi.' ! f L

Shipment Service - (7. -x
ATTENTION: JT.,( K>U'rt Airbill No.

Phone No. 7t)7'-9Q(-- ) Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature),J/ Received by: (Signature) Date/TimeReceived by: (Signature) Date/Tm

Relinquished by: (Signature) "Received by: (Signature) .Date/Time
- I

Relinuse by: (Signature)forla bo : (Signatre). aeTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy hipper

Sample No. Of Site Date Analysis Sample Cone.
Nuruaer- Cont. laentification Samofea Requested Ucon Receict

H / 1_.-4

- ______ ______ -21;

" " - n _ -- _ __n "_ _mm,,,. _ _nunna_ _ _ _ _ _ _ _ _ _ _



CHAIN OF CUSTODY RECORD
SHPPN INORATO

SAMPLERS: (Signature) " '-a -,. SHiPPiNG INFORMATION.

Phone- "- Location W T [r.

SHIP TO: . Shipper . LORRINE AVE. ,it-. -
_ -- _,_____ _____S A ddress . ...

T -/F /q t:'," / 7E&,) Date Shipped . -J J. ." -

Shipment Service c"- I- <
ATTENTION: \__C(,-4 _ __ AirbillNo._

Phone No. ___________ Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time
( .... _t

Relinquished by: (Signaturej . Received by: (Signature) Datei'ime

Relinquished by. (Signature) Received by: (Signature) DateiTime

Relinquished by: (Signaiture) ve. orlbato g b Signtr)QT

Analysis laboratory should complete "sample cond. upon receipt" section below, hign and return copy to 'ipper

Sample No f) Site Date Analysis Samole Cono
Nurrter Cor',n Identification Samoiec Requested Uo__ ReJeO:

.- & / <;'Ca 2

H-22.



CHAIN OF CUSTODY RECORD
f SHIPPING INFORMATION

SAMPLERS. (Signature) ,,/ ,

Phone: _-"__ Location ROY F. WESTON D C.
SHIP TO: Shipper

ROY F. WESTON INC. Address 7720 LORRAINE AVE. #105

7720 LORRAINE AVE. #105 STOCKTON, CA 95210

STOCKTON, CA 95210 Date Shipped -' L

Shipment Service (!iarr,/cd "

ATTENTION:. Airbill No.

__Phone No. Cooler No.

Relinquisned by: (Signature), Received by: (Signature) Date/Time

f a A.& L 4

Relinquished by: (Signat,(we) Received by:.(Signature) Date/Time

Relinquished by: (Signature• Received by: (Signature) DateTime

Relinquished by: (Signature) Received for laborato by: (Signature) ,te/ime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
N,.___er Cont lcentlficat~on Sampled Reauested Uoon Recect

--- H-23



CHAIN OF CUSTODY RECORD
SHPIGINFORMATION

SAMPLERS: (Signature) SI I A

Phone: __ Location

SHIP TO: Shipper rpy 0 XY .A T -E- E, fT

_ _ Address __ - LRRAINE AVE qi51.
ROY F. Vi- E, IN..

______________________________________-V1QQ4 CA923
7720 LORRAINE AVE. #105Date Shipped2 .

STOCKTON, CA 95210 Shipment Service

ATTENTION: Airbill No.

Phone No. Cooler No

Relinquished by: (Signature,. Received by: (Signature) Date/Time

Relinquished by: (Signatur.l . Received by: (Signature) Date Trme

Relinquished by: (Signature) Received by: (Signature) Daterime

Relinquished by: (Signature) Received for laboratory by: (Signature) ate/Time

Analysis laboratory should complete "sample con .upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Corind
Num er Cont Ice-tftcatton Samoted Requested __ _ Uxn Pee, l

-C-4

,--____ _ _ "_ _" VCA .d~z/q & I H-2

.___ 2,._ ____ C4/A O

____rks __H-2___ ___ _



SCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) , Li tAA . SHIPPING INFORMATION

Phone: ___ Location /iJ L /ROY F. \,ESTON LNC.
SHIP TO: Shipper.% ..... .... ... .. ...

--CV/ '-. /V '-7 -- - Address ......... ... 0

., (I 2s5e,- P4 / Date Shipped - "

Shipment Service 1 6k-
ATTENTION:_ Airbill No.

Phone No. " /4/S--ho4/- '/'' ' Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

.....-.A A
Relinquished by: (Signature Received by: (Signature) Date/Time

Relinquished by: (Signature) . Received by: (Signature) Date/Time

Relinquished by: (Signature) eied for laboxt : (Signat re) D te/rTime

Olt/

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return cooy to Shipper

Sample No Of Site Date Analysis Sample Cond
N , rr. n e, Cont Identification Sampled Recuested Ucon Receipt

-'- .- -_ ."' -,-H 2
__ / c __,____________._

!H -



JCHAIN OF CUSTODY RECORD

S -SHIPPING INFORMATION
SAMPLERS: (Signature) Location /.(v"rrK ,f'

SHIP TO: Shipper
ROY F. NVESTON INC.

Address
ROY F. WJEST{)JT " 7720 LORALNE AVE. #105'

-- STOCKTON, CA 95210, ?-
720 LORIRAINE AVE 4- 101 Date Shipped S-CTN-C/SJ .

STOCKTON. CA 9V31fl" Shipment Service /nd r ( r

ATTENTION:._ Airbill No.

Phone No. Cooler No.

Relinquished by- (Signature) .-. Received by: (Signature) DateTime

Relinquished by: (Signatue(/ Received by: (Signature) DatelTime

Relinquished by: (Signature) . Received by: (Signature) DatefTime

Relinquished by: (Signature) . Received for laboratory by: (Signalure) P,?atetTime

Analysis laboratory should complete ,sample cond upon receipt" section below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Ccno
Nuttir Cont henhtfic tion Sarnped Requested Ucon Recetpt

"--- .2 F1 v4.oA -rA ) _ __

Fernrl~sH-26



CHAIN OF CUSTODY RECORD
SIPN IF M O

SAMPLERS: (Signature) /A-) ,K- " , ,,i'-i.4 SHIPPING INFORMATION

Phone: _ _--i/ Location ROY R WVSTON PNC.
_SIH I P TO: Shipper 7720 ,ORR NTE Ak',.

,..i J/e #- " . Address SOc TON, CA 9,210

-<>;. ,i.-r/ i-,- 1A0 Date Shipped - " '_ -

Shipment Service " ,, .,- "-

ATTENTION: -I f/,,A 'r7'-' Airbill No.

Phone No., /80. Cooler No.

Relinquished by: (Signature) - Received by: (Signature) Date/Time

/l, i-e ( igAti-eh- . Rg Im
Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) . Received by: (Signature) Date/Time

Relinquished by: fSignature) _1Vvd for labor >4 Signat r~f) _ fIm

Analysis laboratory should complete "sample cond. upon receirt" section below, sign and return copy to Shipper

Sample No. Of Site Date Anarysis Sam-cre Con,'
N1 u- t. er Cont. Icentification Sam led R e:e cr e_ L:: -,I'

- I

""/ -/ 0' I fu /--__

F- TT-.. _ _ _ _ _ _



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) i' t t SPiNINOMTN

Phone: - Location - 'r/

SHIP TOESO.LC
SHIP TO.~S hi pper--- --- 720 IOT'-----

]R(_) y . WtiO ES I -,,M Address _______5_=_

~~77:!U L(_URANEz A \E
~1OCK1UN, LA ~Date Shipped c!2

Shipment Service ________ _

ATTENTION:___________________ Airbill No-- --- ,__________

Phone No. _______________________Cooler No _________

Peiinquisned by (Signature) Received by- (Signature) IDatefTime

Reinuihe by: (Sgaue Rec__ve by.~ (Signature)_ ____ ___ __ _ _

Relinquished by. (Signature) (I. Received by: (Signature) Date/Tme

Relinquished by. (Signature) -1Received for laboratory by. (Signature) Pate/Tim~

- ~~/7/. J-'7

Analysis laboratory should complete "sample cond. upon receipt' section below, sign and return c6 y to Shipper

Sa-plre No Of Ste Date An~c ~Sample Ccrid
N : Icentif cation Samnciei U-o Rr -- cL

Z1-



CHAIN OF CUSTODY RECORD
SAMPERS (Sinatre) -. Y/t.2..SHIPPING INFORMATION

SA PES:(inaue /;' -," 4 '., J / / 7

Phone:_________ ___ Location -N -SIOP1N INC:-

SHIP TO. Shipper - -721LO4ILAVL-.

~ ,i~~b, _ _ Address OG0C N -1 -- 1952W1

______ __ __ ~4/ ' Date Snippea -Y .. :
______________- ~Snipment Service-

ATTENTION-- i~rb ~ Airbill1 No. ~ __

Phione No. - / ;-V 0/2& Cooler No.

Relinquished by. (Signature) . - Received by (Signature) Dare;Tfme

Rejincuisneu by: fSignature)/ Received by: Signature) Date/Time

qei-nuisred by. (S grnture) .Received by: (Signature) Date/Ti me

Rpeinqwsneo ny (S,gvrat-re) .cel d for-,I ao~by: (Signature) D4e/Time

A,;::cin,r3tiry~ snoulo complete "sample cond. upon receipt" ection below, sign and return copy to Shipre'

S- -Se Date Analysis Samorle Ccrc

:X!Cnr Sam[oud - eusted Uo ~e

I ___ ____ J~7 iU~.679.



CHAIN OF CUSTODY RECORD

SAMPERS:(Sigatue) ~-~ 'i.USHIPPING INFORMATION

Phone: ________________________ Location A

SHIP TO: Shi ~ /1t tU~~I.!

Address - ~(k1 ~~~I._ '

Date Shipped.

Shipment Service

pA iTENTON-__________ ___ Airbill No~

Phone No ______ __- Cooler No

Relinquished by: (Signature) Received by (Sgnature) DareTime

Relinquished by, (Signature) Received by. (Stgnatute) Datei-Time

Relinquished by Sgnaturel Received by: (Signature) Dal T ime

Relinquished by. (Signature) Received for laooratnrv by (Signature) Date{Time

Anaiysis faboratcry sriouid corn~iete samnple ~cnd upon receipt- section below sign and return cop' to Shipp'er

sarn:7e No Of 'si tite Anaiysis S rT, in Ccn

* G3T Ruc-ceO V

-~ 0



CHAIN OF CUSTODY RECORD

SAMPLERS: ISignature) A1 ) j ftKJSHIPPING INFORMATION
Plone. __ ________________ __ Location / '/t t____
SHIP TO: - Shipper *r6~s- 7~

LIrr --

_____ '~ '*- --- >Date Shipped ~ ~ -

Shipment Service l
A7, NTON (,, '- Airbill No._______________________

VcreN ~ ~ ' / ~ _____ Cooler No. __________ __

Ri-1Qu~sred oy! jSignature) Received by: (Signature) DatetTime

by S;- gn S%'lIurel Received by: (Signature) 1 DaterTime

L

i'u 1 ~ S g1?7arre,1 Receive Signature) Date~fTime

tmh us rel t), *Sgndiare e, fo r aborat ry na :Tm

A s OO 'is'u~ ~cele sample cond. upon receipt" se , below, sign and re ur 1 D no Shir ,er

N- t ~ eDate Analysis
- ~ t.'~ ~ {~Reauesteo



CHAIN OF CUSTODY RECORD

SAPES Sgaue 
SHIPPING INFORMATION

Phone ________________________Location_____
SHIP TO. Shipper__ __

________ _______ __ ____Addre,,, ~-'

____ ____ ____ ___ ____ ____ ____ ___ Date Shipped

Shipment Service____ _

ATTENTION:____________________ Airbill No ____

Ph)one No ________________ ____ Cooler No__________

Reiinquished by: (Signa,ture) Reevdby: (Signature) DateiTime

Reiquse by: (Sin . Received b: Sgaue ae~m

Relinquished by: (Signatur5e) Received by: (Signature) Date[Time

Relinquished by: (Signaturej Received for laboratory by: (Signature) Dale/Time

Analysis laboratory should complete "sample cond. upon receipt' section below, sign an euncpy to Shipper

Sampe No. Of Site Date Analysis Sampie Cono

Nur )-ber Cont l~entfication Samoi-ed___R ue o_____Lrn ec i

3J 2



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) > . ; SIPNIFOMTN

Phone: ___________________Location /(___

SHIP TO: Shipper ,~t/-~;I7 J/k _

/fL'7/K Thi77. Address / ~ --- --

$4 "'K~i~UiDate S ipped ~"

S h ip me nt S erv ic e________________

ATTENTION "' ' - Airbill No._________________

Phone No ~ '5 Cooler No. ___________

Relinquished by: (Signature) Received by: (Signature) . Date.'Time

Relinquished by (Signature) .Received by: (Signature) Daterime

Relinquished by- (Signature) Receive (Signature) Datelime

Relinquished by: (Signature) . o lao 'Signature) kejhme

Analysis laboratory should complete "sample cond. upon receipt" swion below sign and return copy to Shipper

Sampie No Of Site Date A'a5Ss Sarnzye C--':
N re, con: cent:fication Samziec



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ' ~~ . 4SIPN NOMTO

Phone._____________ Location '41~J /#/

SHIP TO: Shipper jit e

______ __________ ________________Date Shipped 1' .,&j __

Shipment Service ~~C? ~
ATTENTION _____________________ Airbill No._________

Phone No.______________________ Cooler No.____________________

Relinquish ed by. (Signature)~ Received by: (Signature) .DatefTime

Relinquished by. (Signature) Received by. (Signature) Date/Time

Retinquisheod by: (Signature) Receivyed for laboratory by: (Signature) ~ DateTime

7
Analysis laboratory should cornpiete -sample cond upon receipt" section below, sign and return copy to Shipper

sarnole No C1 S, IP Date Analysis Sample Cona
e, ba a: ie Recuested ucQo RecrcI

3~, 4 j



CHAIN OF CUSTODY RECORD

~4'v'~/ q SHIPPING INFORMATION
SAMPLERS: (Signature)
Phone: __________________ Location / J L7/~

SHIP TO: ., :'&? -!Shipper ,&1/ '-r913'

~~~ ~Address 77-f'.f'.l 4~

-, ''-c 64 /Zs75Date Shipped

/ ~~Shipment Service i 't

ArENTION: !jLtrf Airbill No.____________________

Phone No. / ' Cooler No _ _ _ ___ _ _ _ _ _ _ _

Relinquished by: (Signlature) Received by, (Signatre) ,.Date/Time

/1J'l-i t4 . __ __ _ __ __ _ __ __ _ __ __ _ bySintueRcivd___Sintue__t[T

Relinquished by: (Signature) Receive by: (Signature) Date/Time

Relinquished by: (Signature) Jeevb)Sgaue atim

Reinuihe by: (Sinatre r a at (Signature) efTime

Analsislabratry houd cmplte"sample cond upoi receip t- s-KIon below, sign and return copy toSipe

samvpe No Ot sae Date Analysis Sample Cond.
e, C (11 ;Ce-w- -, acr' Samn;ieo Up~e:~ _ ____ lion Receict



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) -_&.?_2f ;" ,,-,_P SHIPPING INFORMATION

Phone " Location

SHIP TO- Shipper / , ' //'s7&-2 ,-" "________

Date Shipped -
___

Shipment Service / -' 7 ' " -

ATTENTION: Airbill No.--

Phone No. Cooler No.

Relinquished by: (Signature) " Received by: (Signature) , Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by- (Signature) DateTime

Relinquished by: (Signature) Received for laboratory by (Signature) DateTime

Analysis laboratory should complete "sample cord. upon receipt" section below, sign and return coy to Shipper

Sample No. Of Site Date Analysis Sam€lIn Cocr
NumcLer Cont loenifcation Sarnoiec Reauested U::or Oee

_ _ _"-J __ _ _ _ _ _ __+1 / '+ "t"-

____ _ __ ,___ ,,i2d/__,-__-

__l i '11 l ,I



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) , , SHIPPING INFORMATION

Phone: Location P J ,1 L F"

SHIP TO: 7Shipper ,--

,&/V / ;irI %l--,Z q > Address 7527 /efT'rY,'tA" , /

/ /' /7I3 Date Shipped - ,"-

A Shipment Service /6-7 . -, -' 6 -r', " '($ <

ATTENTION: "JC,'i./ ,,zrA Airbill No.

Phone No. ' -" - u9,h ' Cooler No.

Relinquished by: (Signatu e) Receivedby (Signatlce) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) J DateTime

Relinquished by: (Signature) e. Le for laborat ignature) . j teTime

- ,-.. . .. .... . , ,, . .. . .. /

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy t/Shipper

Sample No. Of Site Date Analysis Sample Cone.
Number Cont. Identification Sampled Reauested Uon Receic:

,______"___ - / _- _ ._ _ --, -

_- __A I _____A)

m ark-s:

H-37



CHAIN OF CUSTODY RECORD
SAMPLERS: (Signature) A-- 1 ~ 1  3'1 ".. ,6" SHPIN NFRATO_.. .,A /.L~f .__SHIPPING INFORMATION

Phone: " Location / t/ ,,.

SHIP TO: Shipper , / , (4J._-- . __,

es,.,- ! /2-? oL

Date Shipped - ''Z ' <-Z-
Shipment Service iz~ ' ,Y~L

ATTENTION: Airbill No.

Phone No. Cooler No.
Relinquished by: (Signature) Date/Time

ign4--'{e) R by. ___ ___ __

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) -Received for laboratory by: (Signature) Date/Time

Analysis labratory should. complete "sample cond. upon receipt" section below, sign and r urn copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Nurber Cont. Identification Sampled Reouested Uzfon Peceiot

L________ ____ '_______ /, t -' 4/- / L," J ;' ',4-"

______c A",_ / - /
""---- __ / C_/ './1r-

.- 2& /3-S0 -3/-3s V/cAy / fr /)

1

[Tearn2 s: H-38



~ CHAIN OF CUSTODY RECORD
- / SHIPPING INFORMATION

SAMPLERS. (Signature) i -tL. /~' .

Phone: viLocation________________________
SHIP TO: Shipper /'-t V~ V(7Qi 7

A-f / ' r-~ Address -7-//,4 /77'2C

'":_______________ Date Shipped 7

Shipment Service ~FYc

ATTENTION:________________ Airbill No._______________________
Phone No. 0/5~2/ Yo/J Cooler No. __________ ____

Relinquish-ed by: (Signature) *Received by. (Si gnatvqe) aeTm

Relinquished by; (SignatureV/ Received by: (Signature) Date[Time

Relinquished by- (Signature) -4 Receive (Signature) DatelTime

Relinquished by: (Signature) 'etv for labor Signafure) Ja WT i m e

Analysis laboratory should complete "sample cond. upon receipt' s4-t c below, sign and return copyto 6 iipper

Samole No. Of Site Date Analysis Sample Cora
Nu r-.b er Cont loenlification Sarnied ___ ___ Recuesled __ U--on- Recei'-(

H-39



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) - /1 , SHIPPING INFORMATION

Phone: __ Location

SHIP TO: Shipper /

-Address 7 ) WQ4 / " (t S .'

Date Shipped . /,. , -

Shipment Service # ->.,'.. _'____._

ATTENTION: Airbill No.

Phone No._ Cooler No.

Reiqihdby: (Si Received by: (Signature) 1 Date/Time

Relinquished by: (Signature) . Received by: (Signature) 1 Date/Time

Relinquished by: (Signature) . Received by: (Signature) Date/Time

Relinquished by. (Signature) . f eceived for laboratory by: (Signature) r<9aterTime

_-- _ _ _ __" X3_ 1I

Analysis labofatory should complete "sample cond. upon receipt" section below, sign and retn copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Nur.ber Cant. Identification Sampled Requested Uoon Receict

.. .. - 4-

__ _ /_ _ _ _ _

=emark:H-40



CHAIN OF CUSTODY RECORD

SMLS gn e.-- - SHIPPING INFORMATION
SAMPLERS: (Signature),

Phone: ' '6' [ • 7. - Location ___

-S.HIP TO: Shipper ,,_" , i'K,'>, L c2 .

" .t/'V:t75"L7 -" '-"1'/ -' " Address 7 (7 ; r 'U? JJ tr - ,K.
_--K7L' iv(/., f- /,,CJd4... ,- ,/: .J'

"__.____________ -___,________.__________ Date Shipped

ATTENT/ON: / Shipment Service / -j . ,

ATTENTION: • Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) -. Received by:'(Signat re) Date[Time

Relinqu.is.hed by: (Signatli •j Received by: (Signature) Date/Time

Relinquished by: (Signature). Rece y :d (Signature) 1 Date/Time

Relinquished by: (Signature) . . fcai~d or I !or by: (Signature) 0,e[Time

--.S ... . - .- . .

Analysis laboratory should complete "sample cond. upon receipt' tion below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Conc
NL.runer Cont dentifica:ion Sam leo ... Requested Ucon Pe ei2

_.__ _ - _t - _ . _ _ _ _ __-_ _ _ _

- /.

FRemarks:

H-4 1



CHAIN OF CUSTODY RECORD

SAMPLERS (Signature) -- Jr,- SPPNINO ATN

Phone_ _ ___ _ _ Location 7 '"
SHIP TO. -- ~Shipper- /T(/ ,'~Z2 > ------

-_____ _____ ___________Address /-

____ ________________________-__________ Dale Shipped- _ _ -

lpShipmnt Service -r/: L"'

ATTENTIONC ___________ _ _______ i~l o

Phone No ___-___ ____ __Cooler No__-

Relinquished by (Signature) - Receivedb Sgaue aeTm

Reinushdby (inaue) > ecied by (Signature) Date/Time

Relinquished by. (Signature), Received by (Signature) Oate[Tirne

Relinquished by (Signature) Rc.evdfor laboratory by: (Signarure) ate/Time

Analysis laboratory should complete 'sample cond upnrcit eto eosq n eurn copy to Shipper

Sample No Of Site Date Artalyris Sample Coic
Nurlber -Cont~ dect:W cation Sairzcieij;- R-e(ues-tecl __ UconR&eec:

_____~~ 2-ii, _

f~ernrl~sH-42



'~AJL)U~sAJ\JCHAIN OF CUSTODY RECORD

SAMPLERS. (Signature)A l/SIPNINOMTO

Phone 1 S -V6.. Location /6&,r /)
SHIP TO Shipper A1LVVr1<7fd I~. _____

/ , ___________Address -7 26 IW4 0s,4

~ "~---- ~ Date Shipped

Shipment Service ~ - - i-"$> _ ___-

ATENTION . 'I -Airbill No.___________________

Phione No .'Z -7/ ~~ Cooler No. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Relinquished by: (Signature) Received by- (Signature)l, ~ . Date/Tirne

Pelinquished b y 'Signature Received by: (Signature) Date/T7ime

Relinqu -shed by: (ignature) Recev : (Signature) f Date/Time

Rehlnqu ishied b y: (Sig na ture) e~ved for labo t y: (Sgnyture) a Iime

Anlsslaboratory should cop0 t sample con.gph and return copy to Shipper

Sample - No. Of site Date - . Analysis Sample Cond
\,Lj,-.er__ Ciont, identification Sam le d Recuested Ucc-i ee~

j ~ j1- - 0-0'

. ~ ~ ~ ~ ~ ~ -.- _ _ _ _ _ _ _ _ _ _

ii-~~~~~~~ -__ 4__________ 3_



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) j~ ~ 7 1 ~SHIPPING INFORMATION

Phone -_____ ____________ Location A/ r( / ,' 6i"
SHIP TO. Shipper.__

_ A-d-dess

Date Shipped - ___ _

Shipment Service _ _ _

ATTENTION: 
- Airbill No.,__ ___________

Phone No.______________________ Cooler No___ ________________

Reiqise y:(inauet . Received by- (Signature) :. DateiTime

Relinquished~~~~ ~ ~ ~ by -.aue; R cie y Sgnt r)D t ,T

Relinquished by: (Signature) Received by: (Signature) aeTm

Relinquished by: (Signature) Received by: (aignatore) byate/Time

Re nqui s by:(Sgatre) shul o n eie fo l6oat by (Sinatre DateTim

Anlsslbrtr hudcomplete 'sample cnd u"-r:recept" section beIoW.*si66 and return copyto i

Sample .~No'Of* . - Site ... - ',Date ~ .. : Analysis .. Sample CoricNurmter Cont. Identification Samoled : Requested ___ ~ nR~c

a r k .

f-



- HAN OFCUSTODY RECORD: _:-%',-. -

SAMPLERS:Sgauw A " ''i'' ~SHIPPING INFORMATJON_! :_

Phione. ';;A__ __ _ __ _ __ _

SHI-P Toi - ~-~-. Sipr

AWJZ71Are-- &_/

* .-.- ~.-. ~ . ~Shipmfent Servic

ATTENTION-W~' r~nN'.~~ i ~

einqyl hod by. (Signatlre) - Re- ~i, ceived, byfInt - Dt ti-

edy;S inatu0re,), q~- TU-<e fe

8e - $kuishe-' -N

I~ 5V1 WN.y''(

Sa~"pf OfY &t

Nu~er c-ct: de 1iiainp

-~ ~ 117.-. - M~

41-* .- ,

AA

remarws:



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) *..SPINIFRATO

Phone Locatio

SHIP TO Shipper--____

60V 7 We 16 -Z;7 - ess-___

7 7 2c -L'frxe, 14)"'e.#/5 ___ ___

3AcL ~ ~ ~ 5- 0~ ~ ?~/ Date Shipped -_~9'i__ _

Shipment Service __r -- _ s>

ATrTENTION:__________________ itl o~~________

Phn o 1Cooler No. -______ _

Relinquished by: (Signature), Received by: (Signature) -. I Date/Time

kRelinquished by: (Signature) Received by: (Signature) -l efim

Relinquished by: (Signature) Received by: (Signature) 4Date/Time
Relinquished by: (Signature) Recei'ved tar laboratory by: (Signature)- Date/Time

Analys;is fabo 'ratory should complete "sample cond.. upo'n recipt" se'c'ti8 nbel6 o w, sign andreturn copy to Shipper

Sample No. Ot Site . Date .Analysis -Sample Con d
NurmLer Cant. Identification -Sampled_ --- -U'opect-'ui

1" F&; -_________15-_________- N

- 2. __ *-V0. v~(67-64~ 6__06_



A~1 .. . -CHAIN OF-CUSTODY..ECORD

- -~ ~ . ~-~;;A~ .'SIPPINQ IP-ORMATION

SHIP Ts''-.h'_ _ _ _ __ _ _ _ _ __ _ _ _ _

- - '~~~~-"~~' Addrs'~~f~(?'

ATTENTION _44- ~'~--

Reinuihe 41 atre jy~ ~~ 4 j ,-Received b (SIgnotor, -- r-f3 "t6:r- DateiTIm-

Relnquished bjr;Si natufre:)~'~ -k~ .Otetm

:j ~ ecelved Daternm&e
erhq1oi -X 02-rp,-

-'3

-Y F

N -do5 ldntf to

-sk 5.J .4 -_.. . . .

S'iI

414



CHAIN OF CUSTODY RECORD

SAMPLERS. iSignature) SHIPPING INFORMATION

. -~ -- - Location --

Qrh1P TO Shippet . _____ _

- -: ~ -- 4 -~ Address ___ _

________________________-_________ Date Shipped ' ~-
Shipment Service - _____

A7TE NT ION __________________ AirbillN.____ ___

P'ione No ____________________ Cooler No___

Relinquishied by: lSignature) Received by: (Signature) I DateTme

je~nqushe by (Sgaue eeie y Sgatr)DtT

R'einquished by. (Signature) Received by: (Signature) DateiTime

Relinquished by: (Signature) Ree-dfrlbratory by: (Signature) Date/Time

Analysis laboratory should complete "sample cond. uo/ n receipt section below, sign and return copy to Shipper

Samn:Ie No. Of Site Date Analysis Samole Cnr~c
n -. !c' Centification Samcied PRerc es~ed Uzon Rec-e-~

-------------- _ _ _ _ _ _



DIE Mod as CHAINAOF CU~STODY- RECORD-
'~...- .,.~ C. SHIPPIN6 INFOJiWATION

SAMP1L EJR&'! SI.."wuT uik~

" Location'

SHIP TO -b

- ~ w~t~r____ ____ ____ __ 7,

__ _ __ _ __ __'no_ _ __ _ _ V, ate Shipped

eI
Shipment Serv ce_________ _______

ATTENTO O ~ bill No -

,;.Bellnquishedy RSgu()K.-~s
____ ___ ___ ____ ___ ___ ~ ~.., .4

eltishe ' SI urY. $-Ljyec~e o)tr).~, Dtr

io.2. oil >Po

* n W. -

7 -''n

__ __ 0l alk /

~~~~~' T _ _ _ __ _ _

upo Receipt

-Gont n 4. 7 Sa



L AD-A184 581 INSTALLATION RESTORAJTION PROGRAM PHASE 2
CONE IRMA TION/QUANTIF ~AT ?M TAfi VOLUME 2 APPENDICES
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CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) SHIPPING INFORMATION

Phone: "__ Location €" - "' ,

SHIP TO: Shipper A r'/ ; f-, .'.
1/- Address . " - .... .

Date Shipped .Z,. ', -': '

Shipment Service ..__,__ __ __-.__ _

ATTENTION:. Airbill No._

Phone No. Cooler No.

Relinquished by: (Signature), Received by: (Signature) Date/Time
t1 ,

Relinquished by: (Signature) Received by: (Signature) Date/Time

i
Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Recei /ed for laboratory by: (Signature) Date/Time

- •57W q6_
Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont. ldentfficatlon Sampled Requested Uoon Receipt

_____ ___ I t ya.A ,,L; s &Z')

-0 - _

H-SO



~~Rsc~rAN~sCHAIN OF CUSTODY RECORD

SAMPERS (Sinatre)SHIPPING INFORMATION

Phone: // 7 -Z '~ - Location _________________________

SHIP TO: Shipper /< ' "

'1 ''~~"" -i- ~~-- Address___________ ___________

- Date Shipped

Shipment Service / - '7Z- '~

ATTENTION:''-I -~ Airbill No.____________________

Phone No. -. j-;-//Cooler No. ________________

Relinquished by: (Signature) ,Received by: (Signature) Date/Time

Reiquse by:~ _ ____________Receivdby:_Signatre)_______

Relinquished by: (Signature) Received b: (Signature) Date/Time

Relinquished by: (Signature) Receivegfo lSab u intre) AtemTme

Analysis laboratory should complete "sample cond. upon receipt" sec ion below, sign and return copy t~ pe

Sample No. Of Site Date Analysis Sample Cond
Number Cont-. Identification Sampled Requested Jr~on Recetot

_________ / _________ ____________________________717____

_______~ ~~~~ / / 7______________

_ _ _41

k_____ 
H-'~ -'~



- -' - . - -V-

cCHAIN OF CUSTODY RECORD

SAMPLERS: ISignature) SHIPPING INFORMATION

Phone: __ 
Location L"A

SHIP TO: shi. ... , ,

Address " )7 2 0 A -Lta', Iv"e . -

Date Shipped C " , /  -

Shipment Service , ' ,E.

ATTENTION: AirbiH No.

Phone No. Cooler No.

Relinquished by: fSignature).. Received by: (Signature) Date/Time

Relinquished by: (Signatdre) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) ory by: (Signature) Date/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Nurber Cont. Identification Sampled Requested UDW-ecevt

r• -. .. -

-emrks 7

I -1 A

I AernamiCdj6J,

I 

H-52



,Is -- "'-'S-

jCHAIN OF CUSTODY RECORD
SArLER: (igntur) .4./' SHIPPING INFORMATION. ~ ~~SAMPLERS: (Signtur) .,.-, ,o.. , / ,

Phone: 7 Location

SHIP TO: .Shipper !7

' /"' 7 , Address -7 720 _/ 4- , .

.-.. :C.' ,"': ' . ,,Y._. "-:-. Date Shipped ""'L &5'

Shipment Service _ ''. 7 " ,C' 'k

ATTENTION: "---L, /" Airbill No.__

Phone No. C;"- Cooler No. "

Relinquished by: (Signature) v- Received by: (Signature) N , 7 Date/Time

Relinquished by: (SignatureVj. Received by: (Signature) Date/Time
L

Relinquished by: (Signature) Rece7 (Signature) Date/Time

Relinquished by: (Signature) fo. . ,l for lab : (Sig t re) . eTime

Analysis laboratory should complete 'sample cond. upon receipj-section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont. Identification Sampled Requested Upon Receipt

-- ';; ||P /-. /, ep
___ _... .

------ _ _ /'--i/O " -'. o-S " __ _ __ _ __ _ __ _

---- _ -I '. . , ,0. / aM4 rj .

Remar-s

H-53



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) //Lt i 'y._ SHIPPING INFORMATION

Phone: __Location 1~' ,

SHIP TO: Shipper xi / "  e ,.

-. f7't~Z4 0,4 ~j$/CDate Shipped F~c /, {

Shipment Service 1( - Ad i' Cl a /- i -d

ATTENTION: Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signatu're) . Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by. (Signature) Date/Time

Relinquished by: (Signature) Received for laboratory by: (Signature) Date/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and reti copy to Shipper

Sample No Of Site Date Analysis Sample Cond
Numoer Cont Identificatton Sampled Requested Upon Receipt

H- 54 -

F77.H- ',I.". ...



SCHAIN OF CUSTODY RECORD

SAMPLERS. (Signature) ,6 &A SHIPPING INFORMATION

Phone: 7 L Location _ /___________,.,_____,_____

SHIP TO: .- . Shipper i ./ //k -. /e' i e.

Address 72 O/7"/Z I AX 7 ,/
I , / s

A4" c Pt3 . Date Shipped

Shipment Service ,. .A,(4 5

ATTENTION: ,.Airbill No.________

Phone No Cooler No. ;_

Relinquished by: (Signature) Received by: (Signature) . Date/Time

Relinquished by: (Signature),)/ Received by: (Signature) Date/Time

Relinquished by: (Signature) Receiv (Signature) Date/Time
"I / I

Relinquished by: (Signature) •rl: e) i - /efTime

Analysis laboratory should complete "sample cond. upon receiptyse'ection below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond
Number Cont Identification Sampled Reauested Uoon Receic

.- __/ _____ b,,._ _..,, - ,
____ __ J _ ____ , - 1  -A v 1 ___,

_- /_ J us- ___

I_ - - - - L-___ _ _ _ V . . . . ' .- -' -, _ .,' - ,- - - : .

__- __L _ .,, ., , _

. . . .._ /_ _ ..m " q ," " > )" "/ .. . . __.. .-- /

" r ,___ ,-



CHAIN OF CUSTODY RECORD

. I ,SHIPPING INFORMATION
SAMPLERS (Signature) .* kk, -' ', -

Phone: -i Location i 'c ','% ' /,'"7. ,/;/

SHIP TO: Shipper , - A ~ i~i2
______________________ ,de- 77 0 C f. ,",.,L.' ,. r-C ,/0<"

Date Shipped "-; /
Shipment Service / ' " ' ,

ATTENTION: . . . . . .. . Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature)- Received by: (Signature) Date/Time

" DLte/Time

Relinquished by: (Signa Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) . Received for laboratory by- (Signature) .f atelTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sifmple No Of Site Date Analysis Sample Cond

Numter Cont. Identification Sampled Reouested Uj:pon Receipi

..... _ _ _ _ _ _ _ _ , .... *-'

_________ ________ _. 1.f+:." , _

I I>



CHAIN OF CUSTODY RCR
-. -- - . .... *.. . . .SHIPPING INFORMATION

SAMPLER&: (Sgnture) :'

Phofln ~ ~ 'Z ~ ' * LocatIon A

SI (JLAobr

_____ ____ ____ ____ ____ ____ ____ ____ ____ Date Shipped -

Shipment Service -'~.'A1 ~ ~ .
ATTENTION:__________________ Airbill No

Phone No.____________________ Cooler No.____________________

Relinquished by: (Signature) Received by: (Signature) ptik3

,.>. ,' ~ *'~~./J, / -- ___ ____ ____ ____ ____ ___/ ate/Time___

Re4inquished b~:(Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Rece by: (Signature) Date/Time

Relinquished by: (Signature) ca dfr Ia o by: (Sijnature pale.ime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond

Number Cont. Identification Sanioled Recuested Uoon Peceiot

7+fiW J~~3 ~ ~~,6-C

Rernar/ lim_
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CHAIN OF CUSTODY RECORD

/ /). i"f't, .;., _._ r.-'.L SHIPPING INFORMATION

SAMPLERS: (Signature)
Phone: ____ Location A r2  ,

ROY F. 'WESTON lrNC

SHIP TO: Shipper

ROY F. VESTON F. M. - Address 7720 LORRAINE AVE.'#105

7720 LORRAINE AVE. #05 ___ _ ____ __C_

99099ON, CA 9521Q Date Shipped - 2 ,- A - 't

Shipment Service -J r,'

ATTENTION: Airbill No.

Phone No.' Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Sigfrature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Rec yfor ab t D, te/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No, Of Site Date Analysis Sample Cond.
Number Cont. Identification Sampled Requested Upon Receipt

_ _ _ _ I_ _ _

IRemari s



' CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /,' b/$tj--t' "-- SHIPPING INFORMATION

Phone: L Location ,A'o"A r'

ROY F. WVESTON INC.
SHIP TO: Shipper . .

Oy t .'/,. /.. Address _ _ ___LOR.RALN'E AVE #105

,£ STOCKTON, CA 95210

- 6 /t',/'c," P-- / ,' .Date Shipped - / - Y '

.... !, t I 535.7 Shipment Service F J -

ATTENTION: "--:'Ai' P L -- " : Airbill No.

Phone No. ___ _____________________ Cooler No.

Relinquished by: (Signature) Received by- (Signature) Date/Time

Relinquished by: (Sinature) Received by: (Signature) DateTime

Relinquished by: (Signature) " Receid by. Signature) Date/Time.. -- ./ - ; j - I -
Relinquished by: (Signature) . ce: .. ed for by: . nature) " .rT/i

Analysis laboratory should complete "sampleond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont. Identification Sampled Requested Upon Receipt

__ _ fr __-_ ii-; :-T -oe

____ I od?- -_ .

.... ______ (-L.,i

_ _ _ / ,, n , ___ _ _ _

= '¢.-._,: .t.,. 3J - J - Ticj, -

H-60



sCHAIN OF CUSTODY RECORD
L i/ SHIPPING INFORMATION

SAMPLERS: (Signature) u v1t-fr .
Phone: _--_ __ Location /t , i'. A, /?

ROY F. W'ESTON INC.,
SHIP TO: Shipper

"--o' p. WF-. " Address 7720 LORRAINE AVE. #105INC
2720 ORL~I{E A~. STCKTG1X2 CA 2521Q

g'roc-zr-N ..... Date Shipped 7, eL I &. '

Shipment Service e et rfr,(, i-

ATTENTION: Airbill No.
Phone No. Cooler No. _

Relinquished by: (Signature) - Received by: (Signature) Date/Time

s b - i : / .

Relinquished by: (Signature).//. Received by: (Signature) Date/Time

Relinquished by: (Signature) - - Received by: (Signature) Date/Time

Relinquished by: (Signature) .Received for laboratory by: Signaturej D teTime

Analysis laboratory should complete "sample cond. upon receipt' section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Numober Cont. Identification Sampled Requested Upon Receipt

I )

__ _ _ _ _ _ '- 7 . :, , C2 _ _... .. _

____ _4/ "_ PA 8O2 -.

Remarks:

H-61



CHAIN OF CUSTODY RECORD
I' / /

SAMPLERS: (Signature) _ . 'y . SHIPPING INFORMATION

Phone: Location . /A A .4,

SHIP TO: Shipper ROY F. WESTON INC.

7 Address 7 LORLRAINE AVL #A.O5
.- , , . l .'' , ," /' d r s

__ _ _ _ _~"_.... __~/_ _ _ _'-_ _ _ ___ Date Shipped / '

A 193"' Shipment Service f,. "

ATTENTION: \/1j" / .- _ Airbill No_

Phone No ___-__- __________/_____ Cooler No.r Relinquished by: (Signature) Received by: (Signature) Date/Time

l Relinquished by: (Signaturej Received by: (Signature) DateTime

Relinquished by: (Signature) Received b : (Signature) Date/Time

Relinquished by (Signature) (Sgntre.teT

Analysis laboratory should complete "sample cond. up6 n receipt" section below, sign and return copy to Shipper

Sarnole No Ot Site Dale Analysis Sample Cond.
C %Jelt Identification Sampled Recuested Upon Recei

_ _ _ _.. . ..

.__ _ ____ , ii
-

i.m im~imi.mi m l I I I



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ~ ~ ~ .,rjL/SIPN NOMTO

Phone: U Location Alf/I ,-4#

SHIP TO: Shipper ROY F. WESTON INC.

Po., F tv', , " [,Address 7720 LORRAINE AVE. #105

.;....u~ ./ , /,STOCKrON, CA "M

• > 5 " , o A #.' Date Shipped / 2" 1., -

.. , I -. Shipment Service /'-,P 't#

ATTENTION: ' -' /'2-- Airbill No.

Phone No. -'' " -' "" Cooler No.

Relinquished by: (Signature)') Received by: (Signature) Date/Time

Relinquished by: (Signatu ..I Received by: (Signature) Date/Time

Relinquished by: (Signature) Receiv: (Signature) Date/Time

Relinquished by: (Signature) ~.iv or oratory by: (Signature) /kten iTi

Analysis laboratory should complete -sample cond. uponreceipt" section below, sign and return copy t Ihipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont. Identification Sampled Requested Uoon Rec

_ _ _f A u I _ 5,TO&C

Remarks:

11-63



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,/j .. 4l _ _- - SHIPPING INFORMATION

Phone: !/ Location /1LG 14r A -0

SHIP TO: ROY F. WESTON INC.SHIPTO: . .Shipper
ROY T?_ W''TONINT'[C" Address 7720 LORRAINE AVE #105

7720 LMR ATNP AVEM #Q SIOCKTON, CA 2 5.21Q

S~ET ,C~ h~M -0 __5__M__0 Date Shipped ~ v~

Shipment Service .

ATTENTION:_ Airbill No.

Phone No. Cooler No.

Relinqu shed by: (Signature) ... Received by: (Signature) Date/Time

Relinquished by: (Signatu[ . Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

* . .. . . --
Relinquished by: (Signature) D o aoaoy j:(intr)0te/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Number Cont. Identification Sampled Requested Upon Receiptki .. t>. .-.:..7 _____________________

_.. 10_ _ _ _ _ _ _

__, " ____ g,,;7,a' PaA _,____----------- F 10A 6 Q2apc c

H-64



CHAIN OF CUSTODY RECORD

SAMLERS: (Signaur) 1 4- - /1 -( ---- SHIPPING INFORMATION

Phone: ____ Location t I - A 4

SHIP TO: Shipper ROY F. WESTON INC
ROY F. Er T-ON NC Address 7720 LORRAINE AVE. #105

7720 LORRI E AVE #105 SIO( N CA 9=1 -

WM-QKEONrCA 9= Date Shipped - " -'-- *>'

Shipment Service l/i /f

ATTENTION: Airbill No._

Phone NO. Cooler No.,

Relinquished by: (Signature), . Received by: (Signature) Date/Time

Relinquished by: (Signat 6e) Received by: (Signature) DateTime

Relinquished by: (Signature) Received by: (Signature) Date[Time

Relinquished by: (Signature) . Receied for laboratory by: (Signature) Date/Time

Analysis laboratory should complete "sample cord. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Nuruter Cont. Identification Sampled Requested Ucon Receiom

_ _- L_ _ _ _ __ __ _ _ A

Remarks:
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CHAIN OF CUSTODY RECORD

SAMPERS:(Sigatur) .'SHIPPING INFORMATION

Phone: c' Location /" ,44F e_____"

SHIP TO: Shipper ROY F. VESTON INC.
1P_y r _ _.... ____.Address 7720 LORRA NE AVF. -#105

L.,- ____,________,SOCK2TON, CA 95210

5 6" , . Date Shipped / '. ..

L .... Iic. .. ' Shipment Service e c- ,,,

1ATTENTION:. 't* X A- Airbill No.

Phone No. l'-..:tg V- 0IOJP_ Cooler No

Relinqu hed by: (Signature).' Received by: (Signature) DateTime

Relinquished by: (Sgnatucp Received by: (Signature) Date/Time

Relinquished by: (Signature. Receive by: (Signature) Date/Time

Relinquished by: (Signature) iv labor tory by. (Signature) !li

Analysis laboratory should complete "sample cond. upf n receipt' section below, sign and return copy o 4ipper

Sample No Of Site Date Analysis Sample Cond
Number Cont Identification Sampled Reauested Uon Rec I

R . T -T__ _

H-6



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,_ I$fJ( . - CL._. SHIPPING ,NFORMATION

Phone: Location

SHIP TO: Shipper ROY F. WE ON INC-
___________LONINC._Address 7720 LORRAINE AVE. 4105
ROY k-. \W SI-ON INC. T O.A 920

7i"'U LORR INE AVE. #105 Date Sp 95,110
SLU(..KtN, CAj 93210 DaeSipd ,-:F -

Shipment Service ,_,,,_____,-;__

ATTENTION: Airbill No.

Phone No._ Cooler No.

Relinpuished by: ($ignature) Received by: (Signature) Date/Ti

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by, (Signature) Date/Time

Relinquished by: (Signature) Received by: ( Signature) gate/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont Identification Sampled Reauested Ucon Rece!ot

.__ _ - ., - -- - -I

Remans:
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- k CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) I oainSHIPPING INFORMATION

Phone: _ _Location__ _ _ _ _ _ _- FIS ___

SHIP TO:. Shipper ROY F. %VESTON INC

Address 
- 7720 LORRAlNE AVE #105

1-44 STOCKTON, CA 95210

.56 'u,, / °./ Rd. Date Shipped I .,x-t ' "

-, 1, * A4. ?-o73 Shipment Service A e

ATTENTION: ., -- /6 f Airbill No.

Phone No. I Cooler No.

Relinquished by: (Signature) , Received by: (Signature) Date/Time
RI by .41 R e

Relinquished by: (Signature) Received by: (Signature) DatelTime

Relinquished by: (Signature) Receiv Signature) Date/Time

Relinquished by: (Signature) .. ,rt tr by Sgature)lDter

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to hipper

Sample No. Of Site Date Analysts Sample Cond
Number Cont Identification Sampled Reuested _ . _on ec

H-68



CHAIN OF CUSTODY RECORD
-- (3'/ ' ,'/ .'SHIPPING INFORMATION

SAMPLERS: (Signature)

Phone: & Location /'1 " 4- a,

SHIP TO: Shipper ROY F. WESTON WC.
ROY F. WEST C Address 7720 LORRAINE AVE #105

1720 LORAiU__ _ _ AVE: _ _ _ _ _OCKTOP4,CA 95210

-TOCK T N, eA 92o Date Shipped -_ 7 -..- " -

Shipment Service i' , ,"

ATTENTION: Airbill No._

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date[Time

Relinquished by: (Signature) Received by: (Signature) DatefTime

Relinquished by: (Signature) Received by (Signature) Date/Time

Relinquished by: (Signature) Retd r Ig e) t ateTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Nur, er Cont Identification Sampled Requested Upon Receipt

__1_-3__ -,A 0 _ _ __ _

.-.. Z

_ _ -L' i . _-,3_ __.... ._

SRemark.s:
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CHAIN OF CUSTODY RECORD

SAMPLERS. (Signature) 4 ~~!" '-.YSHIPPING INFORMATION

Phone: _________________Location 
1  A A 2

_ _______

SHIP TO: Shipper ROY E. WESTON INC
'~' v ' '~Address 7720. LORRLALNE AVE #104

~--- "~ -~-. STCKTN, CA 95210

~~ ~'~'~' p~~.,/ PCI* ~Date Shipped/ ' f/_____ __

L-_f M Shipment Service e ___

ATTENTION: V~4-C K'C Airbull No._____ _____________

Phone No ~ P .? 13)Cooler No. _________-

Relinquished by: (Signature) Received by: (Signature) Datetrime

Relinquished by: (Signafume) Received by: (Signature) fDate/Time
Relinquished by: (Signature) Receiveoey: (4ignature) }Date/Time
Relinquished by.fintr)I orlb, oyn (Signature) t rT

Analysis laboratory should complete "sample cond upon tecept- section below sign and return copy to 4hipper

Sample No Of Site Date Analysis Sample Conc3
Nuruoer C o n laeriticition Sam-ciea Reiuestea Juon Rece'-

____ /-3 ~L; -7~ -- - - -

~emart's -70



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) .el ' _ SHIPPING INFORMATION

Phone: __ Location J .f- AA
SHIP TO: Shipper ROY F. X&ESTrN Ir-

ROY F. WESTON iN. Address -f- AVET _#Mti

7720 LORRAINE AVE u STrCKTON, #10 9521
______________________________________ Date Shipped _, '/1i.j - '"

STOa N, CA 93110 Dt hpe

Shipment Service /1 . t ('

ATTENTION: Airbill No.

Phone No. Cooler No.

,Reliriquished by: (Signature) Received by: (Signature) k Date/Time

Relinquished by: (Sigriature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Reeedfrborator by(Signature)9  ..,ate'ime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond

Nurmber Cent Identification Samcled Requested Uon Receict
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iCHAIN OF CUSTODY RECORD

SAMPLERS. (Signature) SHIPPING INFORMATION

Phone: Location 1-4- -.. A F_

SHIP TO: Shipper ROY F. WESTON INC.

. I . Address 772/ D .ALNE AVE. #109

/-... L-4, STOQTON, CA 95219

;.if( L ', 'q / ':--/ Date Shipped / " /

//
A... I 1 POA . Shipment Service F._____

ATTENTION: z-- Fr'LA. Airbill No.

Phone No. ______________________ Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by. (Signature) Received by: (Signature) DatefTime

Relinquished by- (Signature) Recei b (Sig ature) Date/Time

Relinquished by: (Signature) e' o I b ratory y: (Signature) D te

Analysis laboratory should complete "sample cond. upon, ceipt" section below, sign and return copy to hipper

Sample No Of Site Date Analysis Sample Cond
Nur ber Cont Identfication Sarnoied ReQuested Ucon Receir'

H-72
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CHAIN OF CUSTODY RECORD
- SHIPPING INFORMATION

SAMPLERS: (Signature) ' -'" .1 ' S P NR N

Phone: _ __ __ Location /,"1! ,'(. - A '/
SHIP TO: Shipper Roy . Er-e. T INr

Roy F. WL-iION Address 7 20 Trrie AVE. #1,,

77203 LORRA.LNE AVE. #105 TOT5 C. 2.L2S O

-yiUCKOUi, (CA 95210 
Date Shipped 7

Shipment Service fX •.,

ATTENTION: Airbill No.

Phone No. Cooler No.

jkelirquished by: (Signature) Received by: (Signature) Date/Time

L Relinquished by: (Signatre) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) I R{ for b.  a bDteterTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond.
NuLner _ Cont Icent"ication Samotea Requested Uron Receipt

Pemars:-
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ICHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,, L,--.? /t I Id . SHIPPING INFORMATION

Phone: Location

SHIP TO. Shipper ROY F. NVESTON INC.

2 '" , ' 
Address 7720 LORRALNE AVE, #105

STOCKTON, CA 95210

-. 2_ -' ' .. ,~'%.' .?.* Date Shipped / __'"

&.: ... . . ~i~, 353 Shipment Service f . _-_-

ATTENTION: "tA Airbill No.-

Phone No. " Cooler No.

Relinquished by: (Signature) Received by: (Signature) DatelTime,S .izi.i #.{ "t 4 ___ •_ __ _ __-_ _

Relinquished by: . Received by: (Signature) Date/Time

Relinquished by: (Signature) Receiv by: (ignature) Date/Time

Relinquished by: (Signature) .ti orato " " ature)

r

Analysis laboratory should complete "sample cond upon receipt" section below, sign and return coptoShipper

Sample No. Of Site Date Analysis Sample Cond
Nur~ber Cont. Identification Sampled Requested Ucon Rece!-

____ 1/. O \ jC> t-4v.- .

,.o1
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CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,k"J Ir, . , - SHIPPING INFORMATION

Phone: U Location 1'1/, 13

SHIP TO: . .. Shipper ROY ",vr pn .

ROY IF 01V~O IN Address 772 [Q_RA:- ijVE.
772.0 to N A'VE W05 l O T, Gk 95210

• -. O-Mr , CA 952W Date Shipped

Shipment Service o.... .

ATTENTION:_ Airbill No._

Phone No. Cooler No.

RelinquislIed by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (SigV ture) Received by: (Signature) DatelTime

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received for laboratory by SignatureDte/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and 'eturn copy to Shipper

Sample No Of Site Date Analysis Sample Cond.
Nurmber Cont. Identification Sampled Requested Uoon Receiot

- _ (_ -2 7 5 6o" !

Pemaris:
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CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) ,f , i &-t . " 'I ! ( SHIPPING INFORMATION

Phone: Location-

SHIP TO: Shipper T. WEST(ZN i'x.

..,, Iv,,Address 7729

________________,,_______,____-___/____________ Date Shipped / "-____/___ __-""

A.TENO' .. Shipment Service ..-

ATTENTION Airbill No._

Phone No. ,/s -. 2f'/fO " Cooler No.

Relinquished by: (Signature) Received by: (Signature) }- Date/Time

Relinquished by: (SigqbIre) Received by: (Signature) ate/Time

Relinquished by: (Signature) Receive by: (Signature) Date/Time

Relinquished by. (Signature) o ate/Tb:iSir~ue

Analysis laboratory should complete "sample cond. upo eceipt" section below, sign and return copy hipper

Sample No Of Site Date Analysis Sample Cond

Numcer Cont. Identification SaT ed Reauesed___ _ _on Re'zei

_.-._- -f- &- 0&-- ( t ,

--_-__ _ _o e,:- -c _r-oo - A

__ / _ -\ (c2~ c,<H-7
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SCHAIN OF CUSTODY RECORD

SAMPLES:-(Sinatur) "/<'7,-Y, /...G SHIPPING INFORMATIONSAMPLERS: (Signature) / "" """c ---- ---y

Phone: - j Location ti3 / --

SHIP TO: Shipper ROY F. WESTON INC.

ROY P WESTON INC. Address 7720 LORRALNE AVE #105

7720 LOU T__41N A 0 . #i05 $LVCKTON, CA 9524Q

ST(OCKTOn, CA , Date Shipped ,'/T '--

Shipment Service .

ATTENTION: Airbill No..

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) ate/Time

Relinquished by: (Sigrat('re) Received by: (Signature) DateTime

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received for laboratory by: (Signature) DateTime___" __ __.___ -_-___ /2XL,> D,)2

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Numuber Cont. Identification Sampled Requested Upon Receipt

SRemarks: -77

i I ' - i I I I H-7l



SCHAIN OF CUSTODY RECORD
(-. / t .--,.SHIPPING INFORMATION

SAMPLERS: (Signature) tZ,.. J S4N OMT

Phone: _// _ Location /'' C ,
S-IP TO: . ROY F. NV\ SION INC.

SHIP TO: ,.Shipper

A" Ar 7720 LORRALNE AVE #105
P,, / ' e o e Address________________________

L.~,,:// 164STOCKTIN, CA p.2UD

__________,_______
/  Date Shipped " -Z -

/.: .,,1 , / .? Shipment Service A'.". ,-

ATTENTION: ,Airbill No..

__Phone No.________1__._-_--._-__-)_ _ Cooler No.

Relinquished by: (Signature) . Received by: (Signature) Date/Time

Relinquished by: (Sigture) Received by: (Signature) DateTime

Relinquished by: (Signature) - - Riceived by: (Signature) Date/Time

Relinquished by: (Signature) "ce ed for ""Ib3 oy by: (Dgature) Dteri

.o V

Analysis laboratory should complete "sample co upon receipt, ection below, sign and return copy t ipper

Sample No Of Site Date Analysis Sample Cond

Nuruber Cont. Identification Samoled Requested Uoon Receict

H-78
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CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) 
SHIPPING INFORMATION

Phone: I Location .#,-" "

SHIP TO: Shipper ROY F. WESTON INC.

ROY F. WESTON IN(" Address 7720 LORILIUNE AVE. #105
7720 LORR.A/NE AVE. #im SOCKION, CA 95210

STOCK OT, CA 95710 Date Shipped ' ""

Shipment Service ,... .... '

ATTENTION: Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Da elTime

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received for laboratory by: (Signature) Date/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign and return copy to Shipper

Sample No. Of Site Date ,4nalysis Sample Conc
Number Cont. Identification Sampled Requested Uccn ReceDt

Remarks:

H-79



1

CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /k- '- '' < " 
'
f .Y - Q.L- SHIPPING INFORMATION

Phone: - Location -'' " f "

SHIP TO: Shipper ROY E_ WVFjT"N rNC

r tV, ..- Address 772n! QORR .XTNE AVIR ;#105

___________ __________ _____.____/__________ Date Shipped ;" / :I - / " -

L. .. '..',. ,, .,'A. /qss3 Shipment Service /-,,_._ _ _

ATTENTION: ,./f Iti ,q2/ Airbill No.

Phone No. -"'- -Cooler No.

Relinquished by: (Signature), Received by: (Signature) . DateTime

Relinquished by. (Signatu 6) Received by: (Signature) rDatelTime

Relinquished by: (Signature) Rec ved bV (Signaturel Dale/Time

Relinquished by: (Signature) - c:gved for Iao b g

Analysis laboratory should complete "sample ;nd upon receipt' section below, sign and return cop'o hipper

Sample No Of Site Date Analysis Sample Cond

Nurber Cent Identification Sampled Requested UPOn Receipt

.... __ __.,_.,<IA.,K.-(C __..

___H-80



UCHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) >- - -/ -  SHIPPNG INFORMATION

Phone: / Location /,- "

SHIP TO: Shipper _ O- P ES" N ]<c.

ROY .- N ESTO J r- Address ... ...LAL'1M AVE.

7720 LORRAINE ANT #!3 IO5LOT CA 952t0::,-.
STO(W ,,GIN ; ,C, 952W0 Date Shipped , ' r . <- 7 /! ",

Shipment Service "'"-' .'r

ATTENTION: Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Sigrature)jl Received by: (Signature) Date/Time

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Received for laboratory by: (Signa ure) ate/Time

Analysis laboratory should complete "sample cond. upon receipt" section below, sign 1d return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Number Cont Icentification Sampled Reauested Ucon Receict

"OI

0- - 4

I I - *'~ 1 ZI'~-

Remarks:



CHAIN OF CUSTODY RECORD

SAMPLERS: IS ,. _ SHIPPING INFORMATION

Phone: Location _44._,=L__ _ _. _____Kul r. 1Vr-,>i.U1N AJ.'I-,

SHIP TO: Shipper " . yT.,-' I .
.. ~ Shipper /2AD L UANE AIM. 00512. Address "

- 5L -"+ ./ 21 Date Shipped --"r"7 \A' /A Sf

. CA ,c- 5 Shipment Service - 6-.

ATTENTION: .f7k.- . Airbill No.

Phone No. 2  L -,'"-/70 Cooler No.

Relinquished by (Signature) Received by: (Signature) .Date/Time

Relinquished by: (Signaturejl Received by: (Signature) Date[Time

Relinquished by: (Signature) Recei (Signature) Date/Time

Relinquished by' (Signature) ceived for lalog ry by: (Signature) D terTI

Analysis laboratory should complete "samplend upon receilo"section below, sign and return copy to hipper

Sample No Of Site Date Analysis Sample Cond
Nu roer. Cnt Identification Sampled Requested Upon Receipt

-G C- ,- ,

__ " I _ __p

H-82



CHAIN OF CUSTODY RECORD
11, SHPPN INORATO

SAMPLERS: (Signature) -  , ,i i:/- SHIPPING INFORMATION

Phone: _ _ _/" _ Location / ' A4(2

SHIP TO: Shipper ROY F. WESTON rITC.

I,-Y F E O NAddress 7720 LORRAINE AVE #105

A"2 LORRINE T tON, CA 95210.//. W LO NT 2klVE_. #103

MEXcror, e Date Shipped - u -

Shipment Service -

ATTENTION: Airbill No.

Phone No. Cooler No.

Relinquished by: (Signature) Received by: (Signature) Date/Time

Relinquished by: (Sign.at.ure) Received by: (Signature) ! DaterTime

Relinquished by: (Signature) . Received by: (Signature) Date/Time

Relinquished by: (Signature) Receiled for laboratory by: (Signature) DateTime

Analysis laboratory should complete "sample cond. upon receipt" section below, sign anoreturn copy to Shipper

Sample No. Of Site Date Analysis Sample Cond
Number Cont. Identification Sampled Reauested Ucon Rece-.'

______- (- I~~4~I -,_ --

Remak sA -Io -S £Y.4 ,o

i H- 3



CHAIN OF CUSTODY RECORD
"7" /,. /SHIPPING INFORMATION

SAMPLERS: (Signature) • ' SIN IO AO

Phone. ,. Location ... ... --

SHIP TO: Shipper ROY F WESTON [NN.

/- f A *r". (._ Address 7720 LORRALNE AVE #.105

... ,. _,,,_ -g5JC1ION, C,&

.<,2 e; '' ""':: ';°°/ i" " Date Shipnedi- - _ -;-

*" .. ,. S.2 Shipment Service -____.

ATTENTION: , A . Airbill No.

Phone No -i/- - /'O Cooler No

Relinquisned by: (Sigqature) Received by: (Signature) , -.. Date/Time

(Y'Aj/ c/ty_ __ _ __k-_ _ _

Relinquished by: (Signaturlre Received by: (Signature) Date/Time

Relinquished by: (Signature) Rec d : (Signature) fDate/Time
Relinquished by, (Signature) ceived for lab- r by. (Signature) - eTime

Analysis laboratory should complete "sample grd. upon receipt" ction below, sign and return copy 4o4pper

Sa-pie No Of Site Date Analysis Sample Cona
Nur er Co r.t lcent.iicai:ofi Sampled Reueb:ed Ucon Re,.:e:ct

_ J ' -... __,.: :_ _ ___

___ / __ -O ,'-_-_- o

_ I -,,--+, - .- < ,,, - - _--__

4 C L~ (0 Crf ,,j (
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CHAIN OF CUSTODY RECORD

SAMPERSt~inatue) /rJt yJ~7j:SHIPPING INFORMATION

Phone _________________ Location A .' 4t
S QP O Shipper It()". ESTON IXC

ROY . WETONAddress 7720 W A1NF AVL # WS
6TOCKTON. CA~ 95210

'73VL0RRA1%LE ANE#O
srOC~~xCK~21oDate Shipped

Shipment Service i',A - r

AT-TENTION:____________________ Airbill No._____________________

Phone No. - ---__________________ Cooler No____________ ____

R elinquished by ISgnature) Received by: (Signature) ~,Dateime

Relinquish~ed by. (Signature) Received by: (Signature) bate/Time

Relinquished by (Signarure) Received by: (Signature) DatefTime

Relinquished by: (Signature) Received for laboratory by: (Signature) b/atefTime

Analysis laboratory should complete "Sample cond. upon receipt" section below sign ar' return copy to Shipper

Sample No Of Stte Dale Analysis Sarmple Cond
Nurucer -cort laerttfication Samcleoj Reauested Ucon Recezc!

Pemnarxs.
H-8 5



" =" -- "<.

CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /-' : ' 4e'.. _SHIPPING INFORMATION

Phone: ,""__ _ _ Location 1 /4 ,,

SHIP TO ROY F. WESTON INC.

7720 LORRA-LNE AVE #105__ l t r l..,. /o^ ,.Address

.. .'' '* ,,h 't KON, .(A , 1C& 9

_ . . ',,,/ ,,-'.Date Shipped - 7 ,.t, c . "

-" . i , :I-5ZJ Shipment Service -, fy

ATTENTION: ,Lk:.- r-. Airbill No.

Phone No -" -" '- o-'O Cooler No.

Relinquished by: (Signature) I Received by: (Signature) .. Date/Time

Relinquished bySignature) Received by: (Signature) Date/Time

Relinquished by: (Signature) Rec ed by: (Signature) DateTirhe

Relinquished by: (Signature) eceived for ]a t by: (Signature) D aeTi e

Analysis laboratory should complete "sample cond. upon receipt section below, sign and return copy to Shipper

Samole No Of Site Date Analysis Sample Cond

Number Cont Identification Sampled Reauested Upon Recelpt

__ 1~_- . -: -6

___ I_____ ______-__6

.................. .. L mZi|k iII•



APPENDIX I

ANALYTICAL METHODS AND REQUIRED DETECTION LIMITS
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APPENDIX I

ANALYTICAL METHODS AND REQUIRED DETECTION LIMITS

Water Samples Soil Samples
Detection Detection

Analyte Limit Method Limit Method

Volatile organic compounds Specified by EPA Methods Specified by EPA Methods 8010
compound in 601 and 602 compound in and 8020
method method

Total organlc carbon (TOC) 1 ma/L EPA Method ......
415.1

Cils ana grease 0.1 mqiL EPA Method 100 ug/g Standard Method 503D
413.2

Pnenol (total, 1 ugiL EPA Method 1 uc/0 EPA Method 420.1
420.1

Cadrijrr (Cc) i0 uqiL EPA Method I uqg/q ICP Optical
213.2

Leac tPn) 20 uq/L EPA Method 2 ug,q gCP Optical
239.2

Chronir 50 'jaiL 1CP Cptical 5 uaa ICP Optical

Niche .. 1CU ugL ICP Optical IC ua.g CP Optical

S-ver Ac, 10 j,'L EPA Method 1 uc a ICP Optical

C ianide IC uoL EPA Method 1 ua,' EPA Method 9010
335.2

PCB 0.2' ugL EPA Method ---

608

DMN 1 ug/L EPA Method
625

DDT 0.C2 'a;L EPA Method
608

Ch lordane 0 .02 ua 'L EPA Method ......
6C8

,,4-D 0.06 Lo, L EPA M-tlhd ---
6C8

I-i



APPENDIX J

LABORATORY QA/QC PLAN



[N

APPENDIX J

LABORATORY QA/QC PLAN

J.1 QUALITY ASSURANCE PLAN

WESTON Analytical Services enforces a rigid QA/QC program toward
maintenance of validity and reliability of all analytical data.
The Laboratory QA/QC Manual (Table of Contents thereof is
Attachment No. 1 to this appendix) outlines the specifics of the
QA/QC plan. This plan is patterned after the EPA Handbook for
Analytical Quality Control in Waste and Wastewater Laboratories
(EPA-600/4-79-019, March 1979), augmented by general applicable
experience and interaction with the QA/QC plan of the U.S. Army
Toxic and Hazardous Materials Agency (USATHAMA). All methods and
procedures followed by WESTON are either USEPA or ASTM-approved.
Any variations from such procedures, regardless of cause, are
documented by the responsible analyst(s) and are documentable,
and, literature-traceable. A general review of this QA/QC plan
is in the following paragraphs.

J-1



Although specific QA/QC measures for each method are
designated in WESTON's Laboratory Quality Assurance
Manual, the general QA/QC program normally includes:

0 EPA-acceptable sample preparation and analytical
methods.

* Instrument calibration via use of Standard
Analytical Reference Materials (SARMS).

0 Regular equipment maintenance and servicing.

0 Use of SARMS and QA/QC samples (spikes, laboratory
blanks, replicates, and splits) to ascertain
overall precision.

0 Statistical evaluation of data to delineate

acceptable limits.

* Documentation of system/operator performance.

* Suitable chain-of-custody procedures.

0 Maintenance and archiving of all records, charts,
and logs generated in the above.

* Proper reporting.

Acceptable analyses at WESTON's Analytical Laboratory
Services include, but are not limited to, the above.

In general, WESTON's QA/QC sequence follows the following
diagram (Figure J-l ). Documentation (as available from
instrument recordings and technicians' notebooks) is
sufficient to validate each step in the sequence.

J.2 CONTAINER PREPARATION

Another consideration in this, or any, analytical project is
that of sample container preparation. Accordingly, all
appropriate sample bottles shall be cleaned in a manner
mandated by the U.S. EPA to insure maximal cleanliness (and
minimal contamination) before the containers go to the
field. Sufficient bottles to accommodate both laboratory
and field blank requirements will be preferred in a single
batch mode for each monthly sampling requirement.
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J.3 VERIFICATION/VALIDATION

In the laboratory, the analytical scheme begins with initial
verification, which is comprised of:

* Lab Blanks - To insure that no background level
of specific analytes is introduced by laboratory
procedures.

* Standard Analytical Reference Materials (SARMS) -
To determine the accuracy and precision of
procedures.

* Spikes - To determine the percent recovery of
analyte (s).

If the laboratory QA/QC program is extended to the field, it
includes a fifth item:

* Field Blanks - To provide a check on
contamination of containers and/or preservatives
and to establish "practical" detection limits.

WESTON has used all of the above in this project. All data
resulting from these verification media have been archived
for future reference, retrieval, or processing. (QA/QC data
from WESTON's above-described, internal QA/QC plan normally
are not available to clientele without associated
reimbursement to WESTON).

J.4 DATA HANDLING - LABORATORY

Use of any analytical data should be preceded by an
assessment of its quality. The assessment should be based
on accuracy, precision, completeness, representativeness,
and comparability. These criteria are, in turn, assessed as
follows:

* Accuracy - Is it acceptable for the planned use?
QA/QC shall measure the accuracy of all data.
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* Precision- Is it acceptable for the planned use?
QA/QC shall reflect the reproducibility of the
measurements.

* Completeness - Are the data sufficient for the
planned use? QA/QC shall identify the quantity of
data needed to match the goals.

a Representativeness -Do the data accurately
reflect actual site conditions, sampling
procedures, and analytical method? QA/QC shall
ensure this.

0 Comparability - Is the report self-consistent in
format, units, and standardization of methods used
to generate it? QA/QC shall ensure this.

Additionally, statistical methods outlined in the QA/QC
program have been applicable to data evaluation.

The Laboratory Supervisor and the Laboratory QA/QC Officer
have been responsible for the evaluation of the above
criteria and for enforcement of analytical protocols that
will necessarily lead to acceptable data quality. The
signature of the Supervisor and QA/QC Officer accompany each
laboratory analytical report and serve to ensure the overall
validity of the reported data.

J.5 SAMPLE PLAN/LOG

Normal protocol demands client-and /or site-specific logging
of all sample batches delivered to WESTON. Basic
information -- such as client name, address, etc.; client
phone number; reporting/invoicing instructions; site
descriptions; and parameter-specifications and total
requirements -- is initiated here. Additionally, sample
storage/disposal instructions as well as turnaround
requirements and sample collection requirements are
addressed at this point.

The appropriate number of method blanks is also logged at
this point, and in-house chain-of-custody documentation is
initiated here.

J.6 SAMPLE RESULTS

WESTON's analytical protocols generally require five-point
calibration curve plus a reagent blank s the basis for
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quantification analytes from a linear calibration curve. (A
three-point plus blank curve vs. the original five point one
s acceptable if it falls within the QA/QC requirements of

3 standard deviation of the original curve.) Linear
regression analysis is then performed. Method- and detection
limit-specific data are accessed for quantitation and
report-writing from each such data set. For reporting
accuracy, the algorithm

Linear-Regressed Solid Sample Concentration
Raw Concentration Extract Volume or Final
from Calibration Curve If Solid Dilution Factor= Concen-

Solid Sample Fraction tration
Mass If Solid Solids If Solid

is used for all quantitations. (All such algorithm input
data are archived for long-term storage.) Detection limits
for solids are generated on a per-sample basis and
calculated by replacing "LINEAR-REGRESSED RAW CONCENTRATION
FROM CALIBRATION CURVE" with "DETECTION LIMIT OF ANALYTE IN
LIQUID MATRIX" in the above equation.

J.7 CHAIN-OF-CUSTODY

Since they document the history of samples, chain-of-custody
procedures are a crucial part of a sampling/analysis
program. Chain-of-custody documentation enables
identification and tracking of a sample from collection to
analysis to reporting.

WESTON's chain-of-custody program necessitates the use of
EPA-approved sample labels, secure custody, and attendant
recordkeeping. Depending on the client's requirements,
WESTON also offers container sealing during unattended
transportation of samples.

In essence, WESTON considers a sample in custody if it: is
in a WESTON employee's physical possession; it is in view of
that WESTON employee; is secured by that WESTON employee to
prevent tampering; or is secured by that WESTON employee in
an area that is restricted to authorized personnel.

Each time a sample is relinquished from one analyst to
another or from one major location to another, WESTON's
analytical personnel are required to make appropriate
entries. Personnel-specific initials are used as identifiers
of analysts, as are location codes for various locations
(refrigerators, extraction areas, analytical areas, etc.)
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within the laboratory. Each transaction for each sample is

accompanied by a specific reason for transfer.

Chain-of-custody documentation 
is given in Appendix F.

J.8 QA/QC OFFICER

Toward maintenance of a rigid, credible QA/QC regimen,

WESTON Analytical Services maintains a full-time, in-house

QA/QC officer who retains 
independent authority to declare

out-of-control situations, thereby precluding reporting of

unacceptable data. The QA/QC officer has 
been available, as

needed, on the project.
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inter-office memorandum
TO: ) DATE: July 16, 1985

Allison Dunn (Concord)
Kass Sheedy
Rich Johnson cc: Les Eng (Memo Only) RECEIVED

Carter Nulton (Memo Only) JUL 1 f98S
FROM: Judy Porta GEOSENCES DEPT

SUBJECT: MATHER A.F.B. REPORT W. 0. No.: 0628-05-26

Enclosed are the reports of analysis for samples submitted May 31 to June 12,
1985 with the exception of results for soil samples US and (fSD which will follow
tomorrow.

If you have any questions, please don't hesitate to call.

JP/eb

~FW , 7,3-3l



DATE OF REPORT: IJLY Ii, 11095

MATHER A.F.B.
WATER SAMPLES

INORGANIC SUMMARY REPORT
FOR

SAMPLES REC'D MAY 31 to JUNE 5, 1935
W.O. NO. 0628-05-26

I. TOTAL CYANIDE (CN-) ANALYSIS
a)
R.F.W. NO. SAMPLE DATE DATE DATE TOTAL CYANIDE,

DESCRIPTION COLLECTED RECEIVED ANALYZED mo/L

8506-579-0020 MAFB 7 5-30-85 6-4-85 6-12-85 <0.O1
3505-564-0020 MAFB 8 5-29-85 5-31-95 6-3-85 .01

-0030 MAFB 9 5-29-85 5-31-85 6-3-85 .0.01
8506-579-0160 MAFB 10 5-30-85 6-4-85 6-12-85 .001

-0180 MAFB 11 5-30-85 6-4-85 6-12-85 .O.l
-0030 MAFR 70 5-30-35 6-4-85 6-12-85 .01

8505-564-0010 MAFB 80 5-29-85 5-31-85 6-3-85 ,-.0n1
-0040 MAFB 90 5-29-35 5-31-85 6-12-35 --00l

3506-579-0170 'IAFB 100 5-30-35 6-4-85 6-12-85 o.* 1
-0190 MAFB 110 5-30-85 6-4-85 6-12-85 0.01

8506-579-0010 FB-2 5-30-85 6-4-85 6-12-85 r)O1
3506-533-0070 JTC 6-3-85 6-5-85 6-I-95 0 01

-0080 JTC-I 6-3-85 6-5-85 6-14-35 0.01

TOTAL CN- ANALYSIS W.JAS NOT REOUESTED FOR SAMPLES IDENTIFIED AS ,1AFB 1-6, MAFR 20,

MAFB 50, Bl to Ba, B10, FB 1, FH 1-3, FH-6, FH 30, GC-1 to rC-2, qC-90 and K-9.

b) All samples were analyzed usinq EPA METHOD 335.2 within the EPA recommended
holding time of 14 days. The requested detection limit of 0.01 mq/L (10 -.o/L)
was acheived.
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DATE nF REPOPT: JULY 11, 1985

MATHER A.F.B. (CON'T.) PG. 2

II. OIL AND GREASE (OG) ANALYSIS
a)

R.F.W. NO. SAMPLE DATE DATE DATE O/G,
DESCRIPTION COLLECTED RECEIVED ANALYZED ma/L

8506-579-0140 MAFB-1 5-31-85 6-4-85 6-8-85 n.74
-0080 MAFB-2 5-31-85 6-4-85 6-3-85 0.52
-0100 MAFB-3 5-31-85 6-4-85 6-S-85 0.26
-0110 MAFB-4 5-31-85 6-4-85 6-8-85 0.34
-0120 MAFB-5 5-31-85 6-4-85 6-8-85 O.38
-0150 MAFB-6 5-30-85 6-4-85 6-8-95 0.27
-0020 MAFB-7 5-30-85 6-4-85 6-9-85 0.44

3505-564-0020 MAFB-8 5-29-85 5-31-85 6-8-85 0.52
-0030 MAFB-9 5-29-85 5-31-85 6-8-35 0.55

8506-579-0160 MAFB-10 5-30-85 6-4-85 6-8-85 0.26
-0180 MAFB- 11 5-30-85 6-4-85 6-8-85 0.17
-0090 MAFB-20 5-31-85 6-4-85 6-8-85 0.52
-0130 MAFB-50 5-31-85 6-4-85 6-8-85 0.52

o505-56d-0010 MAFB-80 5-2Q-85 5-31-85 6-8-85 0.56
3506-579-0190 MAFR-110 5-30-85 6-4-85 6-8-85 0.17
0506-533-0010 B-1 6-3-85 6-5-85 6-3-85 0.10

-0020 B-2 6-3-05 6-5-35 6-0-35 0.10
-0030 B-3 6-3-85 6-5-85 6-8-85 n 10
-0040 B-a 6-3-85 6-5-85 6-8-85 0.o 0
-0050 5-40 6-3-85 6-5-85 6-8-85 0.13

C32 6- 7 Q -0070 FS-1 5-31-85 6-5-85 6-8-85 ) 72
-0010 FB-2 5-30-35 6-5-85 6-8-85 0 .20

:51C6-58'-01,30 FH-] 6-3-85 6-5-85 6-8-85 0.i
-(140 FH-2 6-3-35 6-5-85 6-8-85 0.1?
-01 50 F -3 6-3-35 6-5-85 6-3-85 0 .19
-0120 FH-6 6-3-85 6-5-35 6-8-05 0. 31
-0160 FH-30 6-3-85 6-5-85 6-8-35 0.2
-0110 GC-1 6-3-q5 6-5-35 6-8-85 0.6 ,

-0090 GC-? 6-3-85 6-5-35 6-8-85 0.22
,2- ,-' 100 2C-20 6-3-85 6-5-85 6-8-85 0. 22

00 TC 6-3-35 6-5-05 6-8-35 0.10
-06Q 6-3-85 6-5-85 6-,?-05 C. 0

2: PSE,Sr -"ALY-IS was not renuested for sa'mles identified as '.AF5 7n, '-IAF5 90,
, '00 ard ]TC-1.

71 sar- es were inalvzed s'na EDA METHO[ 3. within the EPA recommended
, y f,'ile o °' , davs. The ,equested detection 1 i:s'it o? 10n n/L (0.10n mn,"L"



- DATF OF REPORT: JULY 11, 1995

MATHER A.F.B. (CON'T.) PG. 3

ITT. TOTAL PHENOLICS ANALYSIS
a)

R.F.W. NO. SAMPLE DATE DATE DATE TOTAL PHENOLI
DESCRIPTION COLLECTED RECEIVED ANALYZED mn/L

8506-579-0020 MAFR-7 5-30-85 6-4-85 6-10-85 0.006
8505-564-0020 MAFB-8 5-29-85 5-31-85 6-10-85 0.007

-0030 NAFB-9 5-29-85 5-31-85 6-10-85 0.005
-0030 DUP MAFB-9 5-29-85 5-31-85 6-10-85 0.005

(LAB DUPLICATE)
8506-579-0160 MAFB-10 5-30-85 6-4-85 6-10-85 0.013

-0180 MAFB-I1 5-30-85 6-4-85 6-10-85 0.006
-0030 MAFB-70 5-30-85 6-4-85 6-10-85 0.005
-0030 DUP MAFB-70 5-30-85 6-4-85 6-10-85 0.005

(LAB DUPLICATE)
8505-564-0010 MAFB-80 5-29-85 5-31-85 6-10-85 0.005
8506-579-0190 MAFB-11O 5-30-85 6-4-85 6-10-85 0.005
8506-579-0010 FB-2 5-30-85 6-5-85 6-10-35 0.006
3506-583-0070 JTC 6-3-85 6-5-85 6-10-85 0.005

-0080 JTC-l 6-3-85 6-5-85 6-10-85 -0.005
-0030 DUP JTC-I 6-3-35 6-5-85 6-10-85 0.006

(LAB DUPLICATE)
8505-564-0000 LAB BLANK DNA DNA 6-10-85 0.no5
8505-564-SPIKE BLANK SPIKE DNA DNA 6-10-85 247' RECOVERY
8506-579-0000 LAB BLANK DNA DNA 6-10-85 0.005
8506-579-SPIKE BLANK SPIKE DNA DNA 6-10-85 76' RECOVE
3506-583-0000 LAB BLANK DNA DNA 6-10-85 0.005
8506-583-SPIKE BLANK SPIKE DNA DNA 6-10-85 79 RECOVERY

NOTE: No other samples required PHENOLICS analysis

b) All samples were analyzed using EPA METHOD 420.1 within the EPA recommended
holding time of 28 days. As Der the memo of March 5, 1985, this method is
sensitive to 5 .g/L; therefore the requested detection limit of 1 -q/L was not
achieved.
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Date of Revised Report: August 2, 1985
Date of Original Report: July 11, 1985

MATHER A.F.B.
ADD'N TOTAL PHENOLICS RESULTS

FOR
SAMPLES REC'D MAY 31 to JUNE 5, 1985

W.O. NO. 0628-05-26

R.F.W. NO. SAMPLE DATE DATE DATE TOTAL PHENOLICS

DESCRIPTION COLLECTED RECEIVED ANALYZED mg/L

8505-564-0040 MAFB-90 5-29-85 5-31-85 6-10-85 0.008

8506-579-0170 MAFB-100 5-30-85 6-4-85 6-10-85 0.005

E.P.A. METHOD: 420.1

!

COMPILED BY: _ _ ___ _ APPROVED BY: _ _ __,

jXdith A. Porta Earl M. Hansen, Ph.D.
Laboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories
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_ DATE OF REPORT: JULY 11, 1985

MATHER A.F.B. (CON'T.) PG. 4

IV. TuTAL ORGANIC CARBON (TOC) ANALYSIS

a)

R.F.W. NO. SAMPLE DATE DATE DATE TOC,ma/L
DESCRIPTION COLLECTED RECEIVED ANALYZED

8506-579-0140 MAFB-1 5-31-85 6-4-85 6-11-85 -0.5
-0080 MAFB-2 5-31-85 6-4-85 6-11-85 2.4
-0100 MAFB-3 5-31-85 6-4-85 6-11-85 <0.5
-0110 MAFB-4 5-31-35 6-4-85 6-11-85 -0.5
-0120 MAFB-5 5-31-85 6-4-85 6-11-85 <0.5
-0150 MAFB-6 5-30-85 6-4-85 6-11-85 <0.5
-0020 MAFB-7 5-30-35 6-4-35 6-11-85 9.0

8505-564-0020 MAFB-8 5-29-85 5-31-85 6-6-85 4.4
-0020 DUP MAFB-8 5-29-85 5-31-85 6-6-85 4.6

(LAB DUPLICATE)
8505-564-0030 MAFB-9 5-29-85 5-31-85 6-6-85 5.7
8506-579-0160 MAFB-10 5-30-85 6-4-85 6-6-35 <0.5

-0180 MAFB-11 5-30-85 6-4-85 6-6-85 0.7
-0090 MAFB-20 5-31-85 6-4-85 6-11-85 -0.5
-0130 MAFB-50 5-31-85 6-4-85 6-11-35 -0.5

8505-564-0010 MAFB-80 5-29-85 5-31-85 6-6-85 4.5
8506-579-0190 MAFB-110 5-30-S5 6-4-85 6-11-85 0.7

-0190 DUP MAFB-110 5-30-85 6-4-85 6-11-85 1.0
(LAB DUPLICATE)

-0190 SPIKE MAFB-110 5-30-85 6-4-85 6-11-85 104r RECOVERY
(MATRIX SPIKE)

8506-533-0010 B-7 6-3-85 6-5-35 6-11-85 0.5
-0020 B-2 6-3-85 6-5-85 6-11-85 0.5
-0030 B-3 6-3-85 6-5-85 6-11-35 0.5
-00O0 3-4 6-3-85 6-5-85 6-11-85 0.5
-0050 B-40 6-3-85 6-5-85 6-11-85 0.5

8506-579-0070 FB-I 5-31-85 6-5-85 6-6-85 0.6
-0010 FB-2 5-30-85 6-5-85 6-6-85 0.6

3506-583-0130 FH-1 6-3-85 6-5-85 6-1 1 -85 0. 5
-0140 FH-2 6-3-85 6-5-85 6-11-85 0.5
-0150 FH-3 6-3-85 6-5-85 6-11-85 •0.5
-0120 FH-6 6-3-85 6-5-85 6-11-85 0.5
-0160 FH-30 6-3-85 6-5-85 6-11-85 .0.5
-0110 GC-1 6-3-35 6-5-85 6-11-85 16.1
-0090 GC-2 6-3-85 6-5-35 6-11-85 17.3
-0100 GC-20 6-3-85 6-5-85 6-11-85 17.8
-0070 JTC 6-3-85 6-5-85 6-11-85 13.0
-0060 K-9 6-3-35 6-5-85 6-11-85 0.5

8506-579-0000 LAB BLANK DNA ONA 6-6-85 ,0.5
8506-579-SPIKE BLANK SPIKE DNA DNA 6-6-85 98 RECOVERY
8506-583-0000 LAB BLANK DNA DNA 6-11-85 0.5
8506-583-SPIKE BLANK SPIKE DNA DNA 6-11-35 98 RECOVERY



DATE OF REPORT: JULY 11, 1985

MATHER A.F.B. (CON'T.) PG. 5

IV. TOTAL ORGANIC CARBON (CON'T.)

NOTE: TOC analysis was not requested for samples identified as MAFB 70, r1AFB 90,
MAFB 100, and JTC-I.

b) All samples were analyzed by EPA METHOD 415.2 using a DOHRMANN DC 80
Carbon Analyzer within the EPA recommended holding time of 28 days. A
detection limit of 500 -g/L was achieved.

COMPILED BY: _. Aproved By: -

,6udith A. Porta , Earl M. Hansen, Ph..
Laboratory SUDport Manaqer Mananer
1ESTON Analytical Laboratories WESTON Analytical Laboratories



DATE OF REPORT: July 15, 1985

MATHER A.F.B.

TOTAL METALS SUMMARY REPORT
FOR

SAMPLES RECEIVED JUNE 12, 1985

W.O. NO. 0628-05-26

DATE SAMPLES COLLECTED: May 29-June 3, 1985
SAMPLES SUBMITTED BY: Nancy Schultz

I. TOTAL
R.F.W. NO. SAMPLE Cd Cr Pb Ni Ag

DESCRIPTION ug/L ug/L ug/L ug/L ug/L

8506-611-0110 MAFB 4 <2.5 <50 <10 <100 <2.5
-0120 MAFB 5 <2.5 450 <10 <100 <2.5
-0060 MAFB 6 <2.5 <50 <10 <100 <2.5
-0060 SPIKE MAFB 6 88 751', 88% 75% 104-

(MATRIX SPIKE) RECOVERY RECOVERY RECOVERY RECOVERY RECOVERY
-0070 MAFB 7 >2.5 <50 <10 <100 -2.5
-0010 MAFB 8 <2.5 60 <10 150 <2.5
-0020 MAFB 9 2.5 <50 <10 <100 <2.5
-0020 DUP MAFB 9 >2.5 >50 <10 <100 ---

(LAB DUPLICATE)
-0080 MAFB 10 !2.5 <50 10 <100
-0090 MAFB 11 ,2.5 -50 10 <100 <2.5
-0130 MAFB 50 .2.5 <50 <10 <100 <2.5
-0030 MAFB 80 .2.5 .50 <10 <100 <2.5
-0030 DUP MAFB 80 --- --- --- --- <2.5

(LAB DUPLICATE)
-0100 MAFB 110 2.5 50 10 <100 -2.5
-0100 DUP MAFB 110 -2.5 150 10 I00 <2.5

(LAB DUPLICATE)
-0140 B-I .2.5 <50 <10 100 ,2.5
-0150 B-2 :-2.5 :50 100 <-2.5
-0160 B-3 -2.5 5 10 <100 <2.5
-0160 SPIKE B-3 92 92 148- 92 108

(MATRIX SPIKE) RECOVERY RECOVERY RECOVERY RECOVERY RECOVERY



MATHER A.F.B. (CON'T) PG. 2 DATE OF REPORT: July 15, 1985

TOTAL
R.F.W. NO. SAMPLE Cd Cr Pb Ni Ag

DESCRIPTION ug/L ug/L ug/L ug/L ug/L

8506-611-0170 B-4 <2.5 <50 <10 <100 <2.5
-0180 B-40 <2.5 <50 <10 <100 <2.5
-0040 FB-2 <2.5 <50 <10 <100 <2.5
-0050 FB-3 <2.5 <50 <10 <100 <2.5
-0190 JTC <2.5 <50 <10 <100 <2.5

8506-611-0000 LAB BLANK <2.5 <50 <10 <100 <2.5

8506-611-SPIKE BLANK SPIKE 100% 92% 100% 90! 104%
RECOVERY RECOVERY RECOVERY RECOVERY RECOVERY

II. All samples were analyzed within the EPA recommended holding time of six months
from date of collection to date of analysis. The method of analysis and the
requested and achieved detection limits are as follows:

METAL METHOD REQUESTED ACHIEVED
DETECTION LIMIT DETECTION LIMIT

CADMIUM EPA 213.2 10 ug/L 2.5 ug/L
CHROMIUM EPA 218.1 50 ug/L 50 ug/L
LEAD EPA 239.2 20 ug/L 10 ug/L
NICKEL EPA 249.1 100 ug/L 100 ug/L
SILVER EPA 272.2 10 ug/L 2.5 ug/L

COMPILED BY: APPROVED BY: _ ,,_-

dith A. Porta Earl M. Hansen, Ph.D.
Laboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories

X-9
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XDATE OF REPORT: JUNE 10, 1985

MATHER A.F.B.
DMN SUMMARY REPORT

W.O. NO. 0628-05-26

DIMETHYLNITROSAMINE (DMN) ANALYSIS

R.F.W. NO. SAMPLE DATE DATE DATE DATE DMN,
DESCRIPTION COLLECTED REC'D EXTRACTED ANALYZED ig/L

8506-579-0110 MAFB-4 5-31-85 6-4-85 6-5-85 6-7-85 <0.2

-0120 MAFB-5 5-31-85 6-4-85 6-5-85 6-7-85 <0.2

-0130 MAFB-50 5-31-85 6-4-85 6-5-85 6-7-85 <0.2

-0150 MAFB-6 5-30-85 6-4-85 6-5-85 6-7-85 <0.2

8506-583-0010 B-1 6-03-85 6-5-85 6-5-85 6-7-85 <0.2

-0020 B-2 5-30-85 6-5-85 6-5-85 6-7-85 <1.0

-0030 B-3 5-30-85 6-5-85 6-5-85 6-7-85 <0.2

-0040 B-4 6-03-85 6-5-85 6-5-85 6-7-85 <0.2

-0050 B-40 6-03-85 6-5-85 6-5-85 6-7-85 <0.2

8506-579&583/ LAB BLANK 6-5-85 6-7-86 <0.2

8506-579&583/ SPIKE D.I. SPIKE 6-5-85 6-7-85 46%
RECOVERY

8506-579&583/ S.D. D.I. SPIKE 6-5-85 6-7-85 46%
DUP. RECOVER

These samples were analyzed using EPA Method 607. All samples were extracted

within seven days of collection and were analyzed within two days of extraction.

The requested detection limit of lg/L was achieved.

.U, .' , '>S Approved By:
"4 ,4 ' PEarl M. Hans~n hD

' "if lei,' ,:/- Z, -. -'- Manager

; , WESTON Analytical Laboratories

K-i0



DATE OF REPORT: July 11, 1985

MATHER A.F.B.
SOIL SAMPLES

INORGANIC SUMMARY REPORT
FOR

SAMPLES REC'D JUNE 4, 1985

W.O. NO. 0628-05-26

DATE SAMPLES COLLECTED: 5-30-85

R.F.W. NO. SAMPLE TOTAL CN-, OIL & GREASE TOTAL PHENOLICS
DESCRIPTION ug/g ug/g ug/g

8506-579-0040 USD <0.13 2,140 0.357
-0050 US <0.13 3,840 0.395
-0050 DUP US (LAB DUPLICATE) --- 3,800 ---
-0060 DS <0.13 302 0.234

8506-579-0000 LAB BLANK --- 12.0

NOTE: THE OIL & GREASE RESULTS ARE NOT BLANK CORRECTED.

DATE OF ANALYSIS: 6-13-85 6-12-85 6-10-85

M1ETHOD OF ANALYSIS: EPA 335.2 EPA 413.2 EPA 420.1

DETECTION LIMIT ACHIEVED: 0.13 ug/g 8.0 ug/g 0.123 ug/g

REQUESTED DETECTION LIMITS: 1.0 ug/g 100 ug/g 1.0 ug/g

COMPILED BY: a 4#.&tk APPROVED BY: .&L., ._

Odith A. Porta W Earl M. Hansen, Ph.D.
Laboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories

K-I!



inter-office memorandum
TO: Katherine sheedy 

DATE: June 27, 1985

FROM: David Ben-Hur, Stockton Lboratory r VE,
SUBJECT: AnaYtical result .. ather rAFB, Sa9i8ng0

Rund Of May 1985 
4.O0 Er

Attached are the results of the analyses Performed at the Stockon Laiborato-.
on the sanples collected in the first round of resampling at Tather AFB.

W 2 4 -3 9 
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MATHER A~FB
QA/QC Data

1. Second c1un confirmation for volatile copounds

The folloing samples have been subjected to a second col mn conf fration.
The confinmtion was performed qualitatively only. Ccrrounds that were
identified and quantitated in the prinary column, but could not be
confirmed, were reported as ND - not detected.

Sarle ID

.MAFB-8
MAFB-9
MAFB-80
,MAFB-l
MAFB-2
MAFB-3
MAFB-20
GC-2
GC-20

2. Laboratory duplicates for volatile cornounds analysis

Method 601

Sarmle ID: MAFB-9

Corpound Concentration, ug/L
First Second

Trichloroethene 4.8 7.0
Tetrachloroethene 1.3 2.4

Sarple ID: GC-20

1, 1, l-Trichloro-
ethane 9.5 ND

Method 602

Comound MAMT-8 "AF=-9 -AF3-80
Concentration, ug/L Concentration, i/:5 Concentration,
First Second First Second First

Chlorobe-nzene 1.7 0.94 ND ND 1.7 0.
1,3,-Dichlorobenzene ND ND ND "D N
1,2-Dichlorobenzene 1.2 1.0 ND ND 1.2 1.
1,4-Dichlorobenzene 0.32 "ID ND ND 0.61 0.
Benzene ND ND ND ND ND ND
Toluene 0.47 0.33 ND ND 0.40 0..
Ethylbenzene ND ND ND ND .D :D



- - -- -• [ p u ,,

MATHE AFB
QA/QC Data

3. Matrix Spikes for volatile caounds

Caopourd Spike, Percent Recovery
ug/L MAFB-9 MAFB-II FH-3 B-I

1, 1-Dichloroethene 1.2 NS NS 82 NS
1,1-Dichloroethane 1.2 NS NS 68 NS
trans-i , 2-dichloroethene 1.2 NS NS 68 NS
Trichloroethene 1.2 NS NS 90 104
Tetrachloroethene 1.2 NS NS 75 83
Chlorobenzene 1.2 101 98 NS NS
i,2-Dichlorobenzene 1.2 86 98 NS NS
i,3-Dichlorobenzene 1.2 94 106 NS NS
i,4-Dichlorobenzene 1.2 95 98 NS NS

NS = Not spiked

4. Pesticide and herbicide natrix spike

Coupound Spike, Percent Recover-v
ug//'L 3-2 B-40 Water

0 S i20 I00
Chlordane 0.14 NS 80 11

,4-D 0.18 98 93

K'-1



LAB NO. 85-05-044

Pesticide and Herbicide Analysis
>1%-aufer A-IB
I:aT1e: YAF-6

Compound Detection Found
Limit, ug/L ug/L

o,p'-DDT 0.02 ND
,'-DDT 0.02 ND

h lor dane 0,02 ND

2,4-D 0.06 NI



LAB N. X 85-06-001

Pesticide and Herbicide Analysis
Mather AFB

Conpound Detection Concentration, ug/L
Limit, ug/L MAFB-4 IAFB-5 MAFB-50

o,p'-DDT 0.02 ND ND I)
p, p'-DDT 0.02 ND ND ND
Chlordane 0.02 ND ND ND

2,4-D 0.06 ND ND ND



LAB NO. 85-06-001

PCB Analysis
Mather AFB

Parameter Detection Concentration, ug/L

Limit, ugiL MAFB-I MAFB-2 ItAFB-3 MAFB-20 FB-1

pCB 1016 0.04 ND ND ND ND ND

pCB 1221 0.10 ND ND ND ND ND

PCB 1232 0.10 ND ND ND ND ND

PCB 1242 0.05 ND ND ND ND ND

pCB 1248 0.08 ND ND ND ND ND

PCB 1254 0.05 ND ND D ND ND

PCB 1260 0.15 ND ND ND ND ND



LAB NO. 85-06-004

Pesticide and Herbicide Analysis
Mather AFB

Ccutpound Detection Concentration, ug/L
Limit, ug/L B-i B-2 B-3 B-4 B-40

o,p'-DDT 0.02 ND ND ND ND ND
p,p'-DDT 0.02 ND ND NO : D
-lordane 0.0? ND D D ND ND

2,4-D 0.06 ND ND ND %ID ND



inter- office memorandum
TO: Katrnerine Sheedy DATE: 'ovember 4, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur b
SUBJECT: Mather AFB Volatiles Analvsis Results W. 0. No.:

Attached are the corrected results for the -dater samles collected at Mather
AFB during May and June 1985.

These data are blank corrected.

9-2 ]
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inter - office memorandum
TO: DATE: August 2, 1985

Allison Dunn (Concord Office)
Kass Sheedy
Rich Johnson - . '

cc: Earl Hansen (Memo Only)
Les Eng (Memo Only)

FROM: Judy Porta

SUBJECT: FINAL REPORT VV. 0. No.: 0628-09-05
MATHER A.F.B.

The attached represents the final report for all samples currently in-house

for MATHER A.F.B. If you have any questions, please don't hesitate to call.

'P/eb



Date of Report: August 2, 1985

MATHER A.F.B,
SOLUBLE METALS SUMMARY REPOR7

FOR
WATER SAMPLES REC'D JUNE 28, 1985

W.O. NO. 0628-09-05

DATE SAMPLES COLLECTED: June 26, 1985
SAMPLES SUBMITTED BY: Debbie Jones

SOLUBLE
N NO. SAMPLE Cd Cr Pb Ni Ag

DESCRIPTION ug/L ug/L ug/L ug/L ug/L

6506-660-0010 MAFB-7 2.5 J0 31 .8* <40 -2.5
-0020 MAFB-70 N.R. NR. NR. N.R. N.R.
-0030 MAFB-8 2.5 .:10 <10 <40 <2.5
-0040 MAFB-80 N.R. N.R. N.R. N.R. N.R.
-0050 MAFB-9 2.5 <10 < 10 55 2.5
-0060 MAFB-90 2,5 .10 10 54 <,2.5
-007C ,IAFB-I0 2.5 10 10 41 <2.5
-0070 1AFB-1O 12.5 10 .10 .40 2.5
DUP (LAB DUPLICATE)
-0080 MAFB-100 ).5 10 .10 40 2.5
-0090 ,1F AFB- i 1 2.5 10 -10 40 .2.5
-0100 %1A3- i!0 N. R. N R N.R. N.R. N.R.

-506-66C-,COC LAB BLANK .. .j0
-COOK BLANK SPIKE --- 118 .....

RECOVERY
%'-). NOT RECUESTED

-: . '7-TLOD: 213.2 218.2 239.2 249.1 272.2

D-TE OF ANALYSIS: 7-19-35 7-24-85 7-12-35 6-18-85 7-22-85

.,,..MDILED 3Y A P DRO0V ED BQ Y

dith A. Porta Earl M. Hansen, Ph.D.
aboratory Operations Manager Mtanager
E'I N Analytical Laboratories WESTON Analytical Laboratori(

, .'>' :n3hone conversatn .- in Lesle Pn ;, :norganic Lab. Supervisor

I, .



Date of Report: August 2, 1985

MATHER A.F.B.
INORGANICS SUMMARY REPORT

FOR WATER SAMPLES
REC'T JUNE 28, 1985

DATE SAMPLES COLLECTED: June 26, 1985
SAMPLES SUBMITTED BY: Debbie Jones

R.F.W. NO. SAMPLE CN O/G PHENOLICS TOC
DESCRIPTION _mg/L mg/L mg/L mg/L

S506-660-0010 MAFB-7 <0.01 0.57 <0.005 10.2
-0020 MAFB-70 <0.01 N.R. 0,007 N.R.
-0030 AFB-8 .0.01 0.68 40.005
-0040 MAFB-80 >0.01 N.R. 0.007 ,l.?.
-0050 MAFB-9 -,0.01 0.67 -0.005 5.6
-0050 MAFB-9 .--- 0.005

DUP (LAB DUPLICATE)
-0060 MAFB-90 0.01 0.57 0.006 5.7
-0060 NAFB-90 --- --- --- 5.
DUP (LAB DUPLICATE)
-006K MAFB-90 - --- --- 106
SPIKE (MATRIX SPIKE) REC IV E V

-0070 MAFB-10 0.0! 0.33 O.C 7  0.6
-0080 MAFB-100 0.01 0.30 0.0) <0.5
-0090 MAFB-11 .0.01 0.33 -0.005 0.6
-0100 MAFB-Il 0.01 .. -0.005 N.
-0010K MAFB-1I --- --- 91
SPIKE (MATRIX SPIKE) RECOVERY
-0000 LAB BLANK --- --- -0.E
BLANK
-O00K BLANK SPIKE --- 93 )0

SPIKE RECOVERY ECO'.EY

'.ET-DD E.4) 335.2 413.2 420.1 41.?

DATE OF ANALYSIS: 7-3-85 7-2-85 7-1-25 7-1-35

Lc D0<: APPDOVED BY; " &%/v
J ith A. Porta Earl M,. Hansen, Dh.D.
,-aoratory Operations Manaqer 'ManaQer
,\EST6, Analytical Laboratories ,ESTON Ana-ytcal Laboratorie



Date of Report: August 2, 1985

MATHER A.F.B.
SOLUBLE METALS SUMMARY REPORT

FOR
WATER SAMPLES REC'D JULY 2, 1985

W.O. NO. 0628-09-05

DATE SAMPLES COLLECTED: June 27, 1985
SAMPLES SUBMITTED BY: Debbie Jones

SOLUBLE
R.F.W. NO. SAMPLE Cd Cr Pb N i Ag

DESCRIPTION ug/L ug/L ug/L ug/L uqiL

8507-673-0010 FB-1 <2.5 10 •10 51 2.5
-0090 MAFB-6 <2.5 '10 "10 58 2.5
-0100 MAFB-60 ,2.5 .10 10 62.5
-0110 MAFB-5 .2.5 -10 <i0 51 2.5
-0120 MAFB-4 <2.5 <10 -10 62 .2.5

SOL. METALS ANALYSIS NOT REQUESTED FOR SAMPLES ACW, ACW-I, MAFB-1, MAFB-2, MAFB-3
AND MAFB-30.

E.P.A. METHOD: 213.2 218.2 239.2 249.1 272.2

DATE OF ANALYSIS: 7-19-85 7-24-85 7-12-85 6-13-85 7-22-35

COMPILED BY:- APPROVED BY _.

dith A. Porta Earl M. Hansen, Ph.D.
aboratory Operations Manager Manaqer
WESTON Analytical Laboratories WESTON Analytical Laboratoric-

v3



Date of Report: August 2, 1985

MATHER .F.B.
INORCANICS SUMMARY REPORT

FOR
WATER SAMPLES REC'D JULY 2, 1985

W.O. NO. 0628-09-05

DATE SAMPLES COLLECTED: June 27, 1985
SAMPLES SUBMITTED BY: Debbie Jones

R.F.W. NO. SAMPLE CN- O/G PHENOLICS TOC
DESCRIPTION mg/L mg/L mg/L mg/L

8507-673-0010 FB-I <0.01 0.24 0.009 0.5
-0020 FH-5 N.R. 0.20 N.R. <0.5
-0030 ACW N.R. 0.27 N.R. <0.5
-0040 ACW-I N.R. 0.28 N.R. <0.5
-0050 MAFB-1 N.R. 0.76 N.R. <0.5
-0060 MAFB-2 N.R. 0.29 N.R. 0.7
-0070 MAFB-3 N.R. 0.19 N.R. 1.0
-0080 MAFB-30 N.R. 0.21 N.R. 0.6
-0090 MAFB-6 N.R. 0.29 N.R. <0.5
-0100 MAFB-60 N.R. 0.31 N.R. <0.5
-0110 MAFB-5 N.R. 0.14 N.R. 0.5
-0120 MAFB-4 N.R. 0.38 N.R. 0.8
-0120 MAFB-4 --- --- --- 0.3
DUP (LAB DUPLICATE)

-0000 LAB BLANK --- --- --- <0.5
-00K BLANK SPIKE --- --- --- 96

RECOVERY

E.P.A. METHOD: 335.2 413.2 420.1 415.2

DATE rF ANALYSIS: 7-9-85 7-2-35 7-16-85 7-5-85

N..=NOT REQUESTED/

COMPILED BY: APPROVFD BY:

ith A. Porta Earl M. Hansen, Ph.D.
Laboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories

1< 3



Date of Reoort: August 2, 1985

MATHER A.F.B.
METALS SUMMARY REPORT

FOR
SOIL SAMPLES REC'D JULY 19, 1985

W.O. NO. 0628-05-26

DATE SAMPLES COLLECTED: June 30, 1985

SAMPLES SUBMITTED BY: Kathy Schultz

TOTAL
R.F.W. NO. SAMPLE Pb Cr Cd Ni Ag

DESCRIPTION mg/Kg mg/Kg mg/Kg mg/Kg mg/Kq

5506-627-0010 US 14.4 53.3 4.20 26.0 0.730

-0020 USD 13.1 101 4.03 22,7 0.580

-0020 DUP USD (LAB DUPLICATE)48.4 23.3 3.37 20.6 0,330

-0030 DS 44.3 35.0 4.65 26.2 0.220

-0000 LAB BLANK --- ---...... 0.625

-OOOK BLANK SPIKE --- --- --- --- 90

DLKCOVEP7Y

DATE OF ANALYSIS: 6-22-85 6-29-85 6-29-85 8-1-85 7-25-85

COMPILED BY: APPROVED BY________________

J dith A. Porta Earl M. Hansen, Ph.D.
Laboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratorie

, 4



Date of Report: July 30, 1985

MATHER A.F.B.
DMN SUMMARY REPORT

FOR
SAMPLES REC'D JULY 2, 1985

W.O. NO.# 0628-09-05

DATE SAMPLES COLLECTED: June 27, 1985

DATE EXTRACTED: July 3, 1985

DATE ANALYZED: July 3, 1985

R.F.W. NO: SAMPLE DIMETHYLNITROSAMINE SURROGATE RECOVERY
DESCRIPTION ug/L (Ds-NITROBENZENE)

6507-673-0010 FB-1 <1 63%
-0090 MAFB-6 <1 49%
-0100 MAFB-60 <I 51%
-0110 MAFB-5 <1 73%
-0120 MAFB-4 <1 52%

8507-673/ Lab Blank <1 65%

8507-673/Spike Blank Spike 31% Recovery 55%

8507-673/Spike Dup. Blank Spike Dup. 44% Recovery 76%

/€

Cowmiled by: _____ ____ Approved by _ _ _ __ _ __,

4dith A. Porta ,4-,Earl M. Hansen,/Ph.D.
• ab Support Manager /Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories



inter-office memorandum
TO: Katherine Sheedy DATE: july 16, 1985

FROM: David Ben-Hur, Stockton Laxratory ?
p SUBJECT: rnal,.ical Results, M ather AFS, Second W 0. No.:

Sai-Tling Round, June 1985

Atache/ re the results of the analyses performed at the Stockton Laborator.y
on one samples collected in the second round of resampling at >.iather RFE

PFOw 2.74-39 K-S6
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'MATR AFB - Second Round, June 1985
QA/QC Data

1. Second Column Confirmation for Volatile Ccnunds

The following sanples have been subjected to a second column confirmation.
The confirmation was performed qualitatively only. Compounds that were
identified and quantitated in the primary column, but could not be
confirmed, were reported as ND - not detected.

Sample ID
MAFT3-8
MAFB-9

IAFB- 11
MAF-90

MA-2

7AFI-3
,.IAFB-5

1I.AFB- 3 0

".FP-60

AC,-1

. lbrator-,, Duolicate for Volatile Compounds

Samnle ID: .thB-8

Ccnoound Concentration, ug/L
First Second

-L)cnioroedne 1.4 1

1,1-Dichloroethane 1.6 2.0
Irans- L, 2-Dichloroe thene 2.0 2.1
1,2-Dichloroethane 0.16 .D
1,1,1-Trichloroethane 0.71 0.53
Trichloroethene -00. 120.
Tetrachloroethene 5. 4  7.1
C-hlorobenzene 3.0 1.3
1,2-Dichlorobenzene 1.0 0.76
7 enzene 0.99 0.52

Matrix Soike for Volatile Compounds

Compound Spike Percent Recovery
ug/L MAFB-7

Ohlorobenzene 2.0 92
1,2-Dichlorobenzene 2.0 90
1, 3-Dichlorobenzene 2.0 86
1,4-Dichlorobenzene 2.0 85
Tolueen 2.0 89

3< F



ITHER - Second pound, June 1985

QA/QC Data

4. Water Spike for pesticides and Herbicides

c und snike, Percent Recover!

____ nd.___._--.--__ 
___

0.15

O,p'-DDT 014 36

Chlordane 0.18 92

2, 4-D



LA 8O 5-06-035

MAI, FB -Secornd Bound, june 1985

PCB Anralysis

Dete~tOfl -Concentration, 
ug/L

Limimeter /L MAB!MF-2 MAFB- MF- AC- -

ND ND

o.04ND ND ND .D J

p B 1 0 1 6 TNI

?CB 13 0.10 ND ND ND I'm NT) N

PC 1420.0 zD ND D ND ND NDM

pCB 1 248 .0 9 ID ND ND ND ND ND .D

£1254  0.05 D ND ND D ND ND ND

2GB 1260 025s ND ND ND NDD ND D

K- 4 0



LAB :O. 85-06-035

MATHER AFB - Second Round, June 1985
Pesticide and Herbicide -Analysis

Ccrmipund Detection Concentration, ug/L
Limit, ug/L MAFB-4 IAFB-5 MAFB-6 "AFB-60 FB-l

o,p'-DDT 0.02 ND D ND N;D ND
p,p'-DDT 0.02 ND NTD ND ND N..D
Chlordane 0.02 ND ND NTD N ND

2,4-D 0.06 ND ND ND ND ND

L

K--41



inter-office memorandum
TO: Katherine Sheedy DATE: November 4, 1985

cc: Alison Dunn, Concord Office

F ROM: David Ben-Hur I
SUBJECT: Mather AFB Volatiles Analysis Results W 0. No.:

Attached are the corrected results for the water samples collected at Mather
AFB during May and June 1985.

Qhese data are corrected for laboratory blanks.

42
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3. FEDERAL PROTECTION OF GROUND-WATER QUALMT

The federal programs dealing with the protection of ground-water quality are administereo largely by the
Environmental Protection Agency fEPA, The federal programs which provide the framework for state regulations
are summarzed in this section

3.1 GROUND-WATER PROTECTION POLICY

At this writing. February 1983. U.S EPAs final policy on ground-water protection, scheduled for September 1982
release, has not been pubhished. Based on the proposed strategy published by EPA in November 1980 and recent
press releases. it appears that EPA will be implementing a policy that would give the states lead responsibility in
the protection of ground-water quality. EPAt efforts apparently will be focused in three major areas:

1. Development of an internally consistent federal a.proach to ground-water protection

2 Monitonng. research and development efforts directed toward more comprehensive problem definition and
new detection, controls. and clean-up technology development

3. Guidance. coordination, and assistance to states in the development of state policies

A significant component of EPA's policy is expected to be a ground-water classification system which could be
used to determine the degree of protection needed for vanous types of ground water Ground-water classification
is discussed in Chapter 4

3.2 CLEAN WATER ACT

This statute refers to ground-water protection in municipal waste water treatment. planning. and research, programs
Its pnncipal regulatory programs. however. focus on surface water Section 303 empowers EPA to approve states
water quality standards which are based on the states classification of rivers and streams. Many states have included
ground water in their definition o! *waters of the state' for purposes of this act (state summaries) On this basis the
National (state) Pollutant Discharge Elimination System (NPDES,'SPDES) permitting process may be invocable for
purposes of ground-water protection In addition the act empowers EPA to

1 Develop a comprehensive program for ground-water pollution control [Section 102(a))
2 In cooperation with states, equip and maintain a surveillance system for monitoring ground-water quality

[Section 104(a)(5)]

3 Provide grants to states and area-wide agencies to develop ground-water quality management plans to
identify salt water intrusion and control disposal of pollutants in subsurface excavations, and control
disposition of wastes (May include authonty for comprehensive ground-water management plans,
including conjunctive use with surface water) [Section 102(c). 208(b)]

4. Require development of Best Management Praclices (BMP) to control nonpoint source pollution problems
to ground-water quality [Section 208(b)]

5. Develop critena for ground-water quality considering kind and exient of effects on health and welfare from
the presence of pollutants [Section 304(a)]

6 Determine information necessary to restore and maintain chemical, physical and biological integrity of
ground water [Section 304(a)

7. Issue information on the tactors necessary to restore and maintain chemical physical, and biological

integnty of ground wate, [Sections 304(a)(2)]

3.3 SAFE DRINKING WATER ACT

This statute authorizes EPA to set maximum contaminant levels (MCLs) and nionitoring requirements for public

water systems and provides for the protection of underground sources of drinking water The MCLs regulate the
aualilty of 'finished' water. i.e.. water as delivered not the Quality of the source wale, As discussed below the
MCLs have been uti:zeC by EPA and the states as the basis for other regulations dealing with ground-wate-
duality and protection

L-2



3.3.1 National Interim Primary Dnrinking Water Regulations

EPA initiated a detailed study of the health effects of various contaminants in water soon after the Safe Dnnki
OAct (SDWA) was signed into law. So that the regulations could include the findings of this and other studies. I

pnmary drinking waler regulations were to be develooed in two stages: an interim version and a final version T
intenm version of the regulation became effective 24 June 1977. SDWA provides for delegation of authority to t
states. State Primary Drinking Water Regulations must be at least as stringent as the federal regulations

The National Interim Primary Drinking Water Regulations define Maximum Contaminant Level as the mammt
p permissible level of a contaminant in water which is delivered to the free-flowng outlet of the ultimate user o

public water system, except in the case of turbidity (applicable to surface water only) where the maximi
permissible level is measured at the point of entry to the distnbution system. The MCLs are provided with the stj
summaries.

3.3.2 National Secondary Drinking Water Regulations

These regulations control contaminants in drinking water that primarily affect the aesthetic qualities relating to t
public acceptance of dnnking water. At considerably higher concentrations of these contaminants. hea
implications may also exist as well as aesthetic degradation. The National Secondary Drinking Water Regulato
are not federally enforceable but are intended as guidelines for the states.

Secondary Maximum Contaminant Levels (SMCLs) are defined as the maximum permissible level of
contaminant in water which is delivered to the free-flowing outlet of the ultimate user of a public water syste
Federal and state SMCLs are provided in the state summaries. The states may establish higher or lower low
which may be appropriate depending upon local conditions such as unavailability of alternate sources of wate,
other compelling factors, provided the public health and welfare are not adversely affected.

3.3.3 Sole Source Aquifer

The Sole Source Aquifer provisions of SDWA allow EPA to designate an aquifer as he sole source of nnkj
water for an area thereby guaranteeing protection from contamination by federally assisted activities Loc
regional, or state agencies can petition EPA for sole source designation. The EPA Administrator may designate
aquifer which is a sole or principal drinking water source if its contamination would create a significant hazarc
public health. It the designation is made, no federal money or financial commitment may be made for ani, proi
which the Administrator determines may contaminate the designated aquifer through its recharge zone
At this writing, February 1983. EPA has designated the following ten sole source aquifers.
Biscayne Aquifer - Florida Nassau and Suffolk counties - New York
Buried Valley Aquifer - New Jersey Cape Cod - Massachusetts
Edwards Aquifer - Texas Fresno - California
Camano island-Whidbey Island Aquifer - Washington Ten Mile Creek - Maryland
Spokane-Rathdrum Aquifer - Washington and Idaho Northern Guam Lens - Guam
The following eighteen are under consideration:

Arizona New York
Santa Cruz, Upper Santa Cruz, Aura-Altar Basins Kings anid Queens counties
California Sardinia

Scotts Valley Schenectady

Delaware estaNew Castle County Seven Valleys

Florida
Volusia - Floridan Aquifer oexas

Camzo-Wilcox Aquifer
Idaho Texas and New Mexico

Snake River Plain Delaware Basin

Louisiana Wisconsin
Baton Rouge Niagara Aquifer
DeSota Parish

New Jersey
Coastat Plain
Ridgewood
Upper Rockaway



3.3.4 Underground Injection Control

The Underground Injection Control (UIC) program regulates the uses of underground injection wells to protect an

underground source of drinking water (USDW). USDW means an aquifer or its portion which

i. supplies any public water system or contains a sufficient quantity of ground water to supply a public water

system;

2. currently supplies dnnking water for human consumption or contains less than 10,000 mg/liter total

dissolved solids: and

3. is not an exempted aquifer (40 CFR 146.04 provides critena for exemption).

SDWA requires any state designated by EPA as requinng a UIC program to develop and submit a state UIC

program for EPA approval. EPA has designated each of the fifty states.

The federal program classifies injection wells as follows:

Class I-Wells used to inject hazardous waste, or other industrial and municipal disposal wells which inject

fluids beneath the lower-most formation containing a USDW within one-quarter mile of the well bore.

Class l-Wells that inject fluids

1. which are brought to the surface as part of conventional oil or natural gas production and may be mixed
with production waste waters from gas plants, unless those waters are classified as a hazardous waste at

the time of injection;

2. for enhanced recovery of oil or natural gas; and

3. for storage of hydrocarbons which are liquid at standard temperature and pressure.

Class III-Wells that inject for extraction of minerals including

1. mining of sulfur by the Frasch process;

2. in situ production of uranium or other metals. This category includes only in situ production from ore

bodies which have not been conventionally mined. Solution mining of conventional mines such as stopes

leaching is included in Class V; and

3. solution mining of safts or potash.

Class IV-Wells used to dispose of hazardous or radioactive waste into or above a formation which contains a

USDW within one-quarter mile of the well Also, wells used to inject hazardous waste that cannot be classified

as Class I or Class IV under the above cmena are Class IV wells.

Class V-All other injection wells (40 CFR 146.05(e) and 146.51 provide specific information and exemptions).

Underground injection is controlled through the permitting process Construction, operation, monitonng and

reporting activities are controlled Individual state programs are based upon, and must be essentially equivalent

to. the federal critena and standards (40 CFR 146).

3.4 TOXIC SUBSTANCE CONTROL ACT

This statute (TSCA) authorizes EPA to restnct or prohibit the manulacture. distribution, and use of products which
may resut in unreasonable nsk to health and the environment. Although ground water is not specifically named in

the Act EPA has taken the position thal the protection of health and the environment includes the protection of
ground water,

3.5 FEDERAL INSECTICIDE, FUNGICIDE, RODENTICIDE ACT

This statue (FIFRA) gives EPA the responsibility to control the sale and use of all pesticides to prevent

unreasonable adverse environmenta: and health effects The use and disposal of pesticide oackages and

containers is also regulated. In deciding whether to register. cancel. suspend, or change the classification of a

pesticide. EPA considers a broad range of environmental impacts including those affecting ground water

L-4
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3.6 RESOURCE CONSERVATION AND RECOVERY ACT

The Solid Waste Disposal Act and the Resource Recovery Act of 1970, as amended by the Resource
Conservation and Recovery Act of 1976 (RCRA), require EPA to establish a national program to regulate the
management of waste materials.

---- :3.6.1 Solid Waste

Subtitle D of RCRA established a broad-based national program to improve solid waste management through the

development of state and regional solid waste management plans. The act offered federal financial assistance to
states interested in developing and implementing a solid waste management plan. The state plans. under federal
guidelines, identify respective responsibilities of local, state, and regional authonties, and encourage resource
recovery and conservations and the application and enforcement of environmentally sound disposal practices.

A major element of the Subtitle D program is the open dump inventory. Section 4005 of RCRA prohibits open
dumping. Federal criteria for classifying solid waste management facilities are provided in 40 CFR 257. EPA
cannot approve a state solid waste management program with less stnngent critena. Solid waste management
facilities failing to satisfy the criteria are considered open dumps. In order to satisfy these cntena, a facility or
practice (in addition to other environmental considerations) shall not contaminate an underground drinking water
source beyond the solid waste boundary or beyond an alternative boundary established by the state or in court
persuant to the stipulations of 40 CFR 257.3-4. The federal criteria define contamination as an exceedence of the
MCLs provided in the National Interim Primary Drinking Water Regulations or an increase in concentration of any
parameter for which the ambient concentration exceed the MCL.

3.6.2 Hazardous Waste

EPA has issued a series of hazardous waste regulations under Subtitle C of RCRA (40 CFR 260 to 267 and 122 to
124). On 19 May 1980, EPA issued a comprehensive set of standards for generators and transporters of
hazardous waste and 'interim status" standards for facilities in existence on 19 November 1980, that treat, store,
or dispose of hazardous waste. Such facilities were allowed to operate under interim status until they received an
RCRA permit. Subsequently, EPA issued standards for granting RCRA permits to treatment and storage facilities.
Standards for land disposal facilities were issued on 26 July 1982-virtually completing the program for
controlling hazardous waste under RCRA.

The standards for permitting land disposal facilities were issued after a wide range of regulatory options were
considered. Over a period of several years, EPA proposed two different sets of land disposal standards and
solicited comments on vanous issues. On 13 February 1981, EPA issued temporary standards for new land
disposal facilities. The 26 July regulations replace those temporary standards except for Class I underground
injection wells. These will remain subject to the temporary standards until final standards are issued.

The regulations consist primarily of two complementary sets of performance standards:

1. A set of design and operating standards tailored to each of four types of facilities

2. Ground-water monitoring and response regulations applicable to all land disposal facilities

The design and operating standards implement a liquids management strategy that has two goals

1. Minimize ieachate generated at the facility

2. Remove leachate generated to minimize its chance of reaching ground water

The major requirements include

1. Liner
" Requirement: design to prevent migration of waste out of the facility dunring its active life
* Applicability: landfills, surface impoundments. and waste piles

2. Leachate collection and removal
* Reouirement collect and remove leachate from the facility and ensure th.at leachate depth over the liner

does not exceed 30 centimeters (1 toot)
" Applicability landfills ari waste piies

L-5
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3. Run-on and runoff control systems it
* Requirement: design tc control flow dunng at least 25-year storm
" Applicability landfills, waste piles, land treatment

4 Wind dispersal controls
* Requirement cover waste or otherwise manage unit to control wind dispersal
e Applicability: landfills, waste piles, and land treatment units that contain particulate matter

5. Overtopping controls
9 Requirement: prevent overtopping or overfilling
e Applicability, surface impoundments

6. Disposal unit closure
* Requirement: final cover (cap) over waste unit designed to minimize infiltration of precipitation
* Applicability. landfills and surface impoundments (if used for disposal)

7. Storage unit closure
9 Requirement: remove waste and decontaminate
* Applicability: surface impoundments used for treatment or storage and waste piles

8. Postclosure Care
* Maintain effectiveness of final cover
* Operate leachate collection and removal system
* Maintain ground-water monitoring system (and leak detection system where double liner is used)
* Continue 30 years after closure

The goal of the ground-water monitonng and response program is to detect and correct any ground-water
contamination. There are tour main elements:

1. A detection monitoring program which requires the permittee to install a system to monitor ground water in
the uppermost aquifer to determine if a leachate plume has reached the edge of the waste management
area.

2. A ground-water protection standard is se! when a hazardous constituent is detected The standard
specifies concentration limits, compliance point, and compliance period

3. A compliance monitonng program determines if the facility is complying with rts ground-water protection
standard

4. Corrective action is reOuired when the ground-wale, protection standard is violated The permittee must
either remove the contamination or treat it in place to restore ground-water quality

Until hazardous waste management facilities are issued permits, existing facilities will continue to ooerate under
intenm status standards. Facilities operating under interim status will be required to file Part B applications for final
permits.

Under Subtitle C of RCRA. EPA approves state hazardous waste management programs in two phases. Phase I
authonzation gives states the ngh, to control transportation and generation of hazardous wastes within their
borders and to regulate existing treatment, storage, and disposal facilities Phase I authorization includes the
permitting of new facilities

3.7 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT

This statute (CERCLA). commonly referred to as Superiund. authorizes EPA to respond to releases or threatened
releases into the environment. including ground water of any hazardous substance which may present an
imminent and substantial danger to public health The act provides furds for emergency action and has cost
recovery provisions
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CALIFORNIA

Clasemflcatlon-Ground water is included in the definition of "Waters of the State" as found in the California Wat
Quality Act. Ground water has been included in beneficial use classes developed as part of Basin Manageme
Programs of the Water Resources Control Board and the Regional Boards.

QualIty Standards-The general policy is a nondegradation policy to protect the present and possible future usi
of ground water as a source of potable, industrial, and agricultural water supply Quality standards are specific
each use class and Basin Program.

Drinking Water Standards-The California Water Resources Control Board has adopted the federal pnmary ar
secondary drinking water standards.

Appraprations-There are no state-wide permit requirements, however, see Controlled Use Areas below.

Controlled Use Amss-Several ground-water basins are being managed by local authorities in response 1
special legislative acts and court orders. These authorities regulate ground-water withdrawals within the
jurisdictions. However. these areas account for less than five percent of all ground-water basins.

Well ConstctIon-Local counties may adopt well construction standards and require dnllers to be licensec
Approximately half of Caifomial 58 counties have done so.

Underground Injection Control-California is in the process of submitting a UIC program for EPA approval. Th
Water Resources Control Board will be the lead agency in the program. Class II wells will be regulated by the C
and Gas Division of the Department of Conservation.

Waste Management Facliltias-The solid and hazardous waste management programs are administered by th
Solid Waste Management Board. The Hazardous Waste Management Regulations are administered by th
Department of Health Services.

Solid Wete-The California Solid Waste Management Regulations require a ground-water monitonn
system for disposal sites. Monitoring requirements are on a case-by-case basis.
Hazardous Waste-California has received interim status authorization for its RCRA Phase I program and i
seeking Phase II authority, Ground-water monitoring requirements are included in permit conditions and ar
generally equivalent to EPA requirements.

Sole Source Aqulfers-The Fresno area aquifer has been designated as sole source by EPA. The Scotts Vaile
aquifer is under consideration by EPA.

Geological Survey*-
Division of Mines and Geology Water Resources Division
Department of Conservation U.S. Geological Survey
1416 Ninth St. Federal Bldg., Room W-2235
Sacramento, CA 95814 2800 Cottage Way
916-445-1923 Sacramento, CA 95825
State Geologist: 916-484-4606

Dr. James F Davis Distnct Chief:
TJ. Durbin

References-
California Water Quality Act California Hazardous Waste Management

(California Water Code, Div. 7, Ch. 482) Regulations

California Solid Waste Management Regulations (Cailomia Admin. Code, Tite 22. Div 4, Cl 30)
(California Admin. Code. Title 14. Div. 7. Ch. 1-5
and 9)

Contacts-
Ms. Helen Joyce Peters Mr. Evan Nossoff
Department of Water Resources Water Resources Control Board
P.o Box 388 PO. Box 100
Sacramento, CA 95802 Sacramento, CA 95801
916-445-2182 916-322-8353

Revisions provided by Ms. Helen Joyce Peters in a letter received 11 Apnil 7983.
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CALIFORNIA

Monitoring Requirements
Drinking Water Standards

Parameter Solid Hazardous
(mg/I unless noted) Federal State Quality Standards Waste Waste

Arsenic 0.05 0.05
Banum 1.0 1.0
Cadmium 0.010 0.010
Chromium 0.05 0.05
Lead 0.05 0.05
Mercury 0.002 0.002
Selenium 0.01 0.01
Silver 0.05 0.05
Fluonide 1.4-2.4 1.4-2.4
Nitrale (as N) 10.0 10.0
Endrnn 0.0002 0.0002
Lindane 0.004 0.004
Methoxychlor 0.1 0.1
Toxaphene 0.005 0.005
2,4-D 0.1 0.1
2.4,5-TP Silvex 0.01 0.01
Trihalomethanes 0.1 0.1
Turbidity (TU) 1.0 1.0
Colitorm bactena -

membrane filter
test (#1100 ml) 1.0 1.0

Gross alpha (pCi/l) 15.0 15.0
Combined Radium 226

and Radium 228 5.0 5.0
Beta and photon

particle activity
(mremyr) 4.0 4.0

Sodium M M
Chlonde 250.0 250.0
Color (units) 15.0 15.0
Copper 1.0 1.0
Corrosivity Noncorrosive Noncorrosive
Foaming agents 0.5 0.5
Iron 0.3 0.3
Manganese 0.05 0.05
Odor (threshold no.) 3.0 30
pH (units) 6.5-4.5 6.5-8.5
Sulfate 250.0 250.0
Total dissolved solids 500.0 500.0
Zinc 5.0 5.0
Phenols
Specific conductance
Total organic carbon
Total organic halogen

Note 'M" denotes monitonng requirement See Section 4.3
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132

ENVIRONMENTAL. PROTECTION AGENCY NATIONAL
INTERIM I 5RINIARY DRINKING WATER REGULATIONS

(40 CFR 141; 40 FR 59565, December 24, 1975; Amended by 41 FR 28402, July
9, 1976; 44 FR 68641, Noscmber 29, 1979; Corrected by 45 FR 15542, March 11.
1980; 45 FR 57342, August 27, 1980)

Title 40-Protection of Envisrontmet'i Subpart E-Sp.'cial Mosiii.ring Regulations ai *CoMfmunity water system" cr a
CHAPTV:R I-ENVIRONMENTAL for Organic C'hemicals commnirty natcr system."

PROTECTION AGENCY 40i "Commnunity water #.ysttm*' In
SU'BCHAPTERt D-WATE I 'HROGAMS 141.40 Speial m..nmtorinc for organic chemi- a public water system which wi-s

PAT11NTgNLITRMcl.. le~ast 15 service connections use 1 by

PRIMARY DRINKING WATER Authority: Sec. 1412. 1414. 1445. and 1450 round residents or regularly secm
REGULATIONS of the Public Health Service Act. 88 Stat. 1660 least 25 year-round resideats

(42 U.S.C. 300g-1. 30Or-3. 300j-4. and 300j-9).
tit) "Non-community water £35

L upatA-eerlSubpart A-General means a public water system thlat
See. SuprA-eea pplicalhelitjr a conununit3 water system.
141.1 Applicability. Thnis part establishes primary drinking (I) *'Sanitary survey" means; ar
141.2 Coerniion. wsater regulations pursuant to section site review or te water source. f
141.4 Variances and exemptions. 1412 of the Public Health Service Act, as ties, equipment, operation anud ma
142.5 Sitinr requirements. amended by the Safe Drinking Water nance of a public water syst*.rn 10
141.6 Effective dates. Act (Pub.L1 93-523):; and related regula- Purpose of evaluating the ade-ua,

tions aipplicable to public watcr systems. such source. facilities, equ:p!.ient
141.2 Dcfriitiona. eiistion and maintenance for [rrodi

Subpart B-Maximum Contaminant Levels As Used in this part. the term:anditbung-lernir sA
141.11 Maximum contaminant levels for in-.C Sacadsipe mA~organic chemicals. (a) "Act" means tne Public Hiealthl-. (iqat of tandad drample" It.rans141.12 Niaxirpum contaminant levels for Service Act, as aniendied by the Safe examcint0 ~~ed d h renkince of c torranic chemicals. Drinking Wataerne for, thb. Lr.c 93-c523.
141 13 Maximum contaminant kidrs for Wb CnatriAct Pu mean 93-523 rl b ctet ia.

turbduts>fi'otmtax'ncnsoyp.l
141.14 Maximum microbiolotucal conirni- cal. chemical, biological, or radiological (h I State" nicans the a, c:., y oi

nant levels substaznce or matter in water. .Statc goiernment %hizli h ,% jur
14 1. I Maximum contaminant lexels for (c) *Maxinium contamninant level'" tio.5 oser public %iater s~.sttris D

radium226. radium*22A and iros'- means the inaxmuni perm,%siblc .'-xcl 01 any Pelitod %Nhen a State d(u,- not
alpha particle radioacisut in com- a contaminant in salter %uhich is de- primary enforct-mcnt re' 1'.1F

14.1 Maximu otmnn ee=frbt livered tW the free floviking outlet Of the Puistlaci3t to Section 1413 of :fic Av-
pa rticle and photon radimactiviuti ultimate user of a public %water system. termi 'State" means the PRc. .onal

community %ater systems max~ium permissible level is measwier tion Agency.

atte onto etyto the dsrbto 0)"Supplier of ssater" means
systm, ontminntsadded to the wat1er person who own:, oi operate-% a J7

under circumsta11nces controlled by the water system.
Subpart C-Mfonitoring and Analytical user. except those re,'culting from corrce- 6)t "Dose equivalent" mean% theIRequirements sion of piping and plumbing caused by uct of the absorbed dose from ion

141.21 Micrnbiological cont.aminani sampling water quality, are excluded from this radiation and such factors as accour.
and analytical requirements.deiiindifrneinbogca fctees

141.?2 Turbidity sampling and analytical dliiin ifeecsi ilgia fetsns
requirements (d) "Pei-son" means an individual, to the type of radiation and it, dixs

141 23 Inorranic chemical sampling and corpolation. comp;any. a-ssociation, part-' tion in the body as spiril ii K th,
anal)tIcal reciujitmnccns nership. State. miunicipality, or Fcdcrsil turnattonal Cornmis..iun on F?. !iul

141 24 Orr~inic chemicals other than total ti- agency. Units and Nicasurt mc-nts O ClUL I
halornethanes. sampling and arialyti. Pulc atrste"m ns9 (ki) "Rem" means the unit ofcal requirements.(e"Pbiwae N;tm mcna

141.25 Analytical Methods for Radioactivity, system for the provision to the puiblic equivalent from ionizing radiation tc
141.26 Monitoring Frequency for Radicac- of Piped water for human consumiption. total body or any internal organ or o

tis-ity in Community Water Systems, if such system has at least fifteen service system. A "millitrm lmrem)" is 1.
14 1. Alternative analytical techniques.ofarm
141.28 Approved laboratories. coninections or regularly serv-es --n asver-ofarm
14 1.29 Monitoring of consecutive public %ater age of at least twenty-five individuals (I) ;"Picocurie (pCi)- mean, that q

systems, daily at least 60 days out of the year. tity of radioactive material produ
Su'ch term include.% 41) any collection, 2.22 nuclear transformations p, r min
treatment. stiorage. and distr-ibutioin f a-

Subpart D-Reportinx Public Notification. cilities under control of the operator of (m) "Gross alpha particle actus
e. nd Record-keeping such systein and used primarily in con- means the total raduoactusut due

14131 erurtie rquiemetsnection stith such system, and t21 any a lpha particle emi'-'icin a, tofu rud
141.32 Puthlic notification of variances. ex. collection or Pretreatment storage facili- maueet nadysml

emptions. and non-compliance ixith tics not under such control %khich tire (nt 'Man-made beta particle iundI
rulatuons cied primiarilv in connection v. ith such ton emitters" nica~ns all r-!-nuu -

1 41 33 Record maintenance -'.tk, A public, unter system is c~ther emitting beta particles and or phui

ItIE LUF.?.-U OF 1r.A1iC' AL AFF A4Pu .. A.,'.c' DC, -27j
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132:0102 FEDERAL REGULATIONS

listed in Maximum Prrmisiblr awlI ut .saipnri, 1r liteuiptns) -apply Subpart 9-Maximum Contaminant LevelsBlurdens and Maximum Permissible Com White' I*A 11.1% prininry enforcement ~, wnann~il~ltrentration of Radionuclide% in Air wi re..:.jsme.IteIItjy. m n~rheeemcl.
Water for Occupational Expo'ure. NIIS rrIognctelcl.

/' Handbook 69. eatept the daughter hirei.l (a) The MCL, for nitrate Is applicableucts of thorium-232. uranium-235 amsl r. 14 1.:' Miiseep14aS~icomi~gt-i to both community water systems anduranium-238. Iletfirc n l)cirlinh nsfl5 enter Into a fl- non-community water systems except as
(o) "Gross beta particle activity" fl;LICIstl conintnient, for or initiate con. provided by In paragraph (d). The levelsmeans the total radioactivity due to beta sutuction of a new public water system for the other organic chemicals applyparticle emission as inferred from meas.- or icrase te capacity of an exisUng ol ocmuiywtrsses

urements on a dry sample. public water system, he snail notify the oliaoce wils wCatfr snortanic

141 FR 25402. July 9. 19761 State. and. to the extent practicable, chemicals Is calculated pursuant to1141.2 (040It added by 44 FR 68641. avoid lcting part or ali of the new or 14.3November 29. 1979) cxpantcd facility ni. a site which: 1 141.23. meddby4 IR532
(P *'Halogen"* means one of the chem- fal Is subJert, to a significant ri.k August 27. 19801

ical elements chlorine, bromine or iodine. Ifaor.i earthquaikes, floods. fires or other (b) The following are the maximum
(q) 'Trihalomethane" ('lHM) means disasters which could cause a breakdown contaminant levels for Jnorgatnic chemi-one of the family of organic compounds. of the public water 3stAm or a pot tioij cals other than fluoride:

named as derivatives of methane. thereof: or Lvl.gam
wherein three of the four hydrogen (b) Except for intake structures. is Cotitaininant per later
atoms in methane are each substituted within Mec floodplain of a 100-year flood Arsenic -------------------------- 0. as
by a halogen atom in the molecular or is lowcr than any recorded high tide Barium------------------------.. 1.

Cadmium ------------------------ 0.010structure. 'vlhcre a'illn.ro1isatr records exist. C1hromturn-----------------------~ oso
(r) "Total trihalomethanes" (TTl{M The U.S. Environmental Protection Les------------------------------a as0

means the sumn of the concentration in Agency will not seek to override land use Mercury ---------------------- 0. 002decisions affecUng public water systemrs Nitrate (as N) ------------------- 10.
miligamspe lierof hesiting which are madc at the State or lo- Seleniuim------------------------0.01trihalomethane compounds cal government levels. sivr----------0---- ~ 5

L (trchloromethane hoofr) (c) Wh~en the annual average of the
dbromochloromethane. an 4. fetv ae.Maximum daily air temperatures for the

bromdiclormetaneand514.6 ffetiv daes.location In which the community tvatertribromomethane [bromoformi). rounded 1141.6 revised by 44 FR 68641. November 29. system Is situated is the following, theto two significant figures. 19791 maximum contaminant levels for fluoride
(s) "Maximum Total Trihalomethane (a) E-xcept as provided in paragraph a re:

Potential (MTP)" means the maximum [b) of this section. the regulations set - - - --.- -_____( concentration of total trihalomethanes forth in this part shall take effect on '.~Ltl
produced in a given water containing a Jue 4 177
disinfectant rcsidual after 7 days at a June_24_1977

temperature of 25' C or above. (b) The regulations for total____
txihalomethanes set forth in § 141.12(c) :~ 'd I'- i.. Cm .. I.(t) "Disinfectant' means any oxidant, shall take effect 2 years after the date of 4 oincluding but not limited to chlorine, prm;anno hs eultosfr1r~i4I

chlorine dioxide, chloramines. and community water systems serving 75.000 ;3':. . t~:i~.......1 4ozone added to water in any part of the or more individuals, and 4 years afler -_____- ________
treatment or distribution process, that is the date of promulgation for
intended to kill or inactivate pathogenic communities serving 10.000 to 74.M9 (c) Fluoride at optimum lev.els in
microorganisms. individuals. drinking water has been shown to have

(c) The regulations set forth In 141.11 beneficial effects in reducing the5 141-3 Cowcrase. (a), (c) and (d); 141.14(a)(1); occurrence of tooth decay.
This part shall apply to each public 141.14(b)(1)(c). 141.14(b)(2)(i); 141.14(d-, 1141.11 tW amended by 45 FR 57342.water system, unless the public water 141.21 (a), (c) and (1). 141.22 (a) and (e); August 27, 19801system meets all of the following condi-

tions: 141.23 (s)(3) and (a)(4); 141.23(f); (d) At the discretion of the State,(a) Conisstis only of distribution and 141 .24(a)(3); 141.24 (e) and (f): 141.25(e); nitrate levels not to exceed z20 mg/l maystoiagc tiaciliUes (and does not have any 141.27(a): 141.28 (a) and (b): 141.31 (a), be allowed in a non-community waterco~lection and trceatment f:icilities) ; (c). (d) and (e); 141.32(b)(3): and
(b) Obtains all of Its water from, but 141.32(d) shall take effect immediately system if the supplier of water

is nt oned r oeraed b. apubic w- uon romugaton.demonstrates to the satisfaction of theterst ed tor owhrate suc aepulaicoan uosrougan State that-
tar lati owhc uhreuain (d) 'me regulations set forth in 141.41 (1) Such water 'Aill not be available to

.c0 Does not sell water to any person; shall take effect 18 months from the date children under a months of age; aodand of promulgation. Suppliers must (2) There will be continuous posting of
(d) Is not a carrier which convevs complete the first round of sampling and the fact that nitrate levels exceed 10passengcrs in Intel-state commerce. reporting within 12 months following the mgfl and the potential health effects of

§ 141.4 V.rsmncec mad exensptionG. effective date. exposure; and
Variances or exemptions from certain (e) The regulations set forth in 141.42 (3) Local and State public health

provisions of these regulations may be shall take effect 18l months from the date authorities will be notified annually of
granted pursuant to Sections 1415 and of promulgation. All requirements in nitrate levels that exceed 10 mgfl; and
1416 of the Act by the entity with pri- 141.42 mustI be completed wtithin 12 (4) No adverse health effects shall
,"a ry enforcement responsibility. Prov- months following the effecive date. result.

i~ons under Part 142. National Interim
Primary Drinking W~ater Regulations 1 141.6 (c04el added by 45 FR 57342. 1141.11 1d) added b 45 FIR 57342. AuvutImpfcmcnlaeion--sub;,art E (Variances) Aucust 27. 19801 27,. 1S0l
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5141.12 Maximum contaminant levels toi tcriilirr by~ nit raithlly riverrice pursurtnt, sample must be analyzed for complunceciegantc chemicals. to 1 141.2:7. s-si-rit tilit fic, or fewer 1'iprvsomabeud
1141 12 rvised b% 44 Fit 68G42 1. Ni..voidsi 29i. ilJdtyiii *iYbtslodifheonly once during two consecutive

1975FI r~~~upliltir (if uit! r raft discir~isti nic to thecopineerds
Stiats' tost l1iri 3,li,:2rr tiidity does ino$ opinepros

The following are the maximum do niiy fi:ti Ilelloig (2) Four Per 100 milliliters in mar
contaminant levels for organic 11) liat-rtrr witis disinifetion; tlinn one sample when less thin 20 ar
chemicals. The maximum contmnt (2) Pevelat uiintettice of rin efc- exitinin Cd per month; or
levels for organic chemicals in tlvc di.-.lfircL'ttit no-eait Uarour.hout. tUse (3Forpr00mltrsnmr

fliri~ap~s(a)an (6 o ths ecton dlistribution sy~stem;- or than five percen~t of the samples %he:arijipls () an (11 o thi svhon (3) lutttrferc with n~croblololgical .20 or more are exained per month.apply to jacommunity water systermst dtcgittintlions. (b) (1) When the fermentation tub,
Compliance with the maximum (b Five turbidity units bimed on an method and 10 milliliter standard por
contaminant levels in paragraphs (a) averauge for two consecutive days pursu- tions pursuant to 1141.21 (a) are used
and (b) is calculated pursuant to ant to j 141.22. coliform bacteria Shall not be present Iz
5 141.24. The maximum comltaminant - any of the following:
level for total irihalomethanes in - 5141.14 T-Tilitnsi n..erollthlug tal co;. 1141.4li)1i) revised by 45 FH 5-,342

jararap (c ofthi setioappiesonr 3itisniiil csc,..Auru~t 27. 1.4801paao ap comuit walerisstems whppich-o The maximunm contaminant levels for (i) More than 10 percent of theerv acouiylatr ofsem wh.i0orch coliform bncteria, applicable to corm- portions (tubes) in any one month
individuals and which add a munity writer systemnc and non-corn- pursuant to I 141.21 (b) or (c) exceptmunity water systems, are as follows: that, at the State's discretion, Systemsdisinfectant (oxidant] to the w~ater in (a) When the m~embrane filter tech- required to take 10 of fewer samplesa perany part of the drinking water treatment nique pursuant to 1 141.21 (a) is used, month may be authorized to exclude oneprocess. Compliance with the maximum the number of collform bacteria shaU positive routine sample resulting in onecontaminant level for total not exceed any of the following: or more positive tubes per month from

Ltriolomthns s acuatdpusun 1141.1 4(afl 1) revised by 45 FR 5734"2) the monthly calculation if. (A) as
to I 11.30.August 27. 198501 -. approved on a case-by-case basis the

Lee.(1) On e 0 illtr steState determines and indicates inmiLics' Onein per 100 milliiter aste theetape irm arithmetic mean of all samplesWrtntohepbiwarsyemtt
examined per compliance period no unreasonable risk to health existed

(a) Chlorinated h~cdrocarbons: pursuant to I 141.21(b) or (c). except under the conditions of this
Endtin (52341.10-hexachioro. 0.00 that, at the primacy Agency's discretion modification. This determination should6.7-epoxy-1.4. 4a.5.6...aocta V4Iftb b ae nanubro atr ohydro-i.4-erndo. endo-5.8-dimesth1.~ systems required to take 10 or fewer Nebaedpo ubro atr o

ano naphthalene). samples per month may be authorized to lmtdothflown:()hesystemLindane ii.2.3.4.5.6-hexachloroe,. 0 xld n oiieruiesml e provided and had maintained an activeclohexane. ramma isomer). ij ?tecueoepstieruiesmlrer d ietn eiua ntedsrbto
Mctho~ch~o ui~~i-Trchioo.2. - o onth from the monthly calculation if:. iifcatrsda ntedsrbtobis lr'methox, phenii1leihanei Js ~(i) as approved on a case-by-case basis system. (2) the potential forTosaphene, iC,.H,,CI..Teehn~cal 0.005 th tt eemnsadidcts~ Contamination as indicated by a

cechlorine ipee ~6 c. 5P~ writing to the public water system that sanitary survey, and (3) the history of
no unreasonable risk to health existed the water quality at the public water
under the conditions of this vilaos ); (e.) the suir mioinitaeg

bi Chiorophenoiss. modification. This determination should checklaml onon ()teac ofple ntwo ts
2.4 -D. (

2
.4-Dic h lor op l eno& %acetIC 0 ,Ibe based upna number of factors not chksapeoechftw

acid). 1, -1 upontiedy fo h smln2.4.5.TP Sitex i2...5-Trichoro. 0 01,Dlimited to the following: (A) the system cneuiedy rmtesmlnphrnx~popinicacii. rovided and had maintained an active point within 24 hours after notification
disinfectant residual in the distribution ehaho thes chtiec samples is ngative n
system. (B) the potential for ec fteeceksmlsi eaie

conamination as indicated by a and (C) the original Positive routine
the Concentr ations of bromodichloro- Ithe water quality at the public water Supplier pursuant to j 141.31(a) and
methane. dibromochloromethane. ti- sytm(1.ML rmntrn 141.33(a). The supplier shall report toEbromometharie (bromoformi arnd In- yse(egMC.omnirngthe State its compliance with thechioromethane (chloroform) 0. 10 melI violations); (ii) the supplier initiates a conditions specified in this paragaph-ceck sample on each of two and report the action taken to rc sol'.e141 12,c .ed~iid b% 44 FR 6864 1. November consecutive days from the same tepirpstv apersl.I291991sampling point within 24 hours after erir positivuie sample rsulot. Isdfor

notification that the routine sample is the monthly calculation another routinepositive, and each of these check sample must be analyzed for compliance5141.13 Maximum contaminant kides samples is negative. and (iii) the original purposes. This provision may be usedfor turbidity. . positive routine sample is reported and only once during two consecutiveThe maximum contaminant levels lot recorded by the supplier pursuant to comroliance periods.turbidity are applicable to both commu- I 141.31(a) and I 141.33(a). The supplier (I)treomreoronin oenity water systems and non-community shall report to the State its compliance (t tha e one m re Phentless hn 20 orewater systems using surface waterwihtecniinspcfeinti thnoeamlhnlsshn 0n-
sources in whole or in part. The maxi- wtthcodinspeiedntis ples are examined per month; ormum Contaminant levels for turbidity paragraph aiid a summary of the Oili) three or more Portions in moiein drinking water. measured at a repre- corrective action taken to resolve the than flve percent o" the samples uhiense-ntatii C entry viul to the diir~ibu- prior positive sample result. If a positive 20 or more %amples are examined i-ertion system. are routine sample is not used for the mnonth.

(a) One turbidity, unit (Ttfl, as de- monthly calculation, anothcr routine (2) When the fcrmcnLiion tube

L-11[Sec 141 14(b)(2)l
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ENVIRONMENTAL PROTECTION 2. Croiumn P581-127487. shellfish. wildlif. plant WS. shorelins,
AGENCY 2-. Copper. P9111-127475. beaches. esthetics, and recreation which may

a3 Cyanides. P381-117483. be expected from the presence elpollutants
IF*L 1623-31 24. DDT. P981-117491. In any body of water. Including groundwater.

23. ichlrobezens. PC11112759. on the concentration and dispersal af
Water Ouallty Crteria Documents; zS ahooelels 31170. pollutants. or their byproducts. through
Availability 26. Dichlorobenzidllll. PB81-117517. 3lological. physical. and chemical processes.

27. Dlchloroethylenes. P381-1275285. and (C) on the effects of pollutants on
AGENCY: Envirnmental Protection 28. L.dchloophel P381-117533. biological community diversity. productivity.
Agency. 29. Dlphloropropanes/propenes, P381- and stability. including Information on the
ACTHMS Notice of Water quality Criteria 117341. factors affecting rates of eutrophication and
Documents. 30. Z.4.4imethylphenol. PBSI-117Ms rates of organic and Inorganic sedimentation

31. Dlnitrotoluene. PB81-117566 for varying types of receiving waters.
51JUMY* EPA announces the 32. Dlphenylhydrazine. P381-117731. EPA is today announcing the
availability and provides summaries of 33. Endosulfan. P381-117374 availability of criteria document. for 64
water quality criteria documents forM 6 3. lEndin. PM17MLz of the 5 pollutants designated as toxic
toxic pollutants or pollutant categories. 3&. Ethylbensene. P381-imm95 under section 307(a)(1) of the Act. The
These criteria are published pursuant to 38L Fluoranthene. PBB811750a. document on TCDD (Dioxin) will be
section 304(a)(1) of the Clean Water Act. v. Haloetheus P381i-11761 published within the next month after

AALA0111TY or 5OCU~aMM 3L Haslomethanes. PM8-117524. review of recent studies. Criteria for the
Summaries of both aquatic-based and 3L. Heptachlor. P961-117632. section 307(a)(1) toxic pollutants being

helhbsdcriteria from the 40m Hexachlorobutadiens. P981- published today will replace the criteria
documents ane published below. Copies 1176M0 for those same pollutants found In the
of the complete documents for 41. Hexachlorocyclohexane. P381- EPA publication. Quality Criteria for
individual pollutants may be obtained 117657. Watier. (the "'Red Book.") Criteria for all
fromt the National Technical Information 42. Hexachlorocyclopentadlene. P381- other pollutants and water constituents
Service (NTIS). 5285 Port Royal Road. 117665. found in the "~Red Book" remain valid.
Springfield, VA 2211. (703-487-4650). A 43. Isophorone. P381-117573. The criteria published today have been
list of the NTIS publication order 44. Lead. P381-117581. derived using revised methodologies for
numbers for all 54 criteria documents is 45. Mercliry. PB81-117889. determining pollutant concentrations
published below. These documents are 48. Naphthalene. P381-1177,07. that will, when not exceeded.
also available for public inspection and 47. Nickel. P381-127715. reasonably protect human health and
copying during normal business hours 48. Nltrobaene. P381-117723. aquatic life. Draft criteria documents
at: Public Information Reference Unit. 49. Nitrophenols. P381-117749. were made available for public
U.S. Environmental Protection Agency. 50. Nitrosamines. PBSI-117756. comment (44 FR 15925. March 15. 19.
Room 2404 (rear). 401 MI St-. S..- 51. Pentachloropheiol, P1381-117704. 44 FR 43660. July 25. 1979. 44 FR 58828.
Washington. D.C. 20460 As provided in 52. Phenol. P381-117772. October 1. 1979). These final criteria
40 CFR Part Z. a reasonable fee may be 53. Pbthalate esters. PB81-117780. have been derived after consideration c.
charged for copying services. Copies of 54. Polycblorinated biphertyls (PM~). all comments received.
!hese documents are aiso available for P381-117798. These criteria documents are also
review in the EPA Regional Office 55. Polynuclear aromatic issued in satisfaction of the Settlement
1braris- _ydoabn.P8-1C6 Agreement in Vatural Resources

___________________ 56. Selenium. PB81-117814. Defense Council. et a. v. Train. a E.R.C.
,A"~h~ 57. Silver. P381-117822. 2120 (1975), modified. 12 E.R.C. 183

teTVK-Reuest, sent to that office will 58. Tetrachloroethylene. PB8I-117830. (D.D.C. 1979). Pursuant to paragraph 11
be forwarded to YnS or returned to the 39. Thallium. P381-117B48. of that agreement EPA is required to
sender. GM. Toluene. P381-117855. publish criteria documents for the 65

I. Acenaphthene. P381-117289. 61L Toxaphene. P1381-117883. pollutants which Congress. in the 197
2. Acroleut. P381-117=7. 62L Trichloroethylene. PBSI-117UL1 amendments to the Act. designiated as
3. Acrylonitrile. P381-11728. 83. Vinyl chloride. P381-117889. toxic uinder section 307(a)(1). These
C. Aldrnlfieldrin. P581-117301. 54. Zinc. P581-11?87. documents contain recommended
5. Antimony, PB81..117319. FOR FURHhER INFORMATION CONTACT. maximum per-missible pollutant
8& Arsenic. P381-117327. D.FakCsokiCrtiandconcentrations consistent with the
7. Asbestos. PB81l7335. D.rakotoslCieiaadprotection of aquatic organisms. hurnan

8. Bnzee. 38111793.Standards Division (WH-Sas). United bea~.h. and some recreational activities.
9. Benzeone. P81-1733. States Environmental Protection A Ithough paragraph 11 :niposes cer~ain1. Beryiumn. P581-117350 - .. ligations on the Agency, it does nci
11. Cadmium. PB81-117368. 0ate additional authority.
12. Cuarbn Tetrachloride. P381- S~ULMENTARY INFORMATION: The Development of Water Quality

11737&. Background Citeaa
13. Chlordane. P381-117384.
14. Chlorinated benzenes. pB81 Pursuant to section 304(a)(1) of the Section 304(a)(1) criteria contain two

117392. Clean Water Act. 33 U.S.C. 1314(a)(1). essential types of information: (2j
15. Chlorinated ethanes. PB81-117400. EPA is required to periodically review discussions of available scientific data
18. Chloroal'cyl ethers. P381-117415. and publish criteria for water quality on the effects of pollutants on public
17. Chlorinated napfitbalene, P881- accurately reflecting the latest sc-.enurfic health and welfare. aquatic life and

~17425. knowledge: recreation. and (2) quantitative
I&. Chlorinated phenols. PB81-117434. (A) on the kind and extent of al concentrations or qualitative
19. Chloroforn. PE81-117442. identifiable eifects on heait!: and welfare assessments :f the pollutants ;nwae
20. 2-chloropiierol. PBSI-117459. inciuajng. but cot lim~teo to. plankton. fish. which will generally ensure water

L- 13



Federal Register / Vol. 45. No. 231 / Friday. November 28. 1980 / Notices 7931S

qualityitdequate.1o support a specified some pollutants. bioconcentration under section 303. or to-'ic pollstant
watermse.:Under section 304(a}(1). these properties are used to formulate criteria effluent standards under secticn :T.
criteria are based solely on data and protective of aquatic life uses. For States are encouraged to begin to
scientific judgments on the relationship almost all of the pollutants, modify or. if necessary. develop r.e%,
between pollutant concentrations and bioconcentration properties are used to programs necessary to support the
environmental and human health - assess the relative extent of human implementation of regulatory contrl.
effects. Criteria values do not mlect exposure to the pollutant either directly for toxic pollutants. As appropriate.
considerations of economic or through ingestion of water or indirectly States may incorporate criteria for tc
technological feasibiity. through consumption of aquatic pollutants. based on this guidance. in

ftblication of water quality criteria of organisms. Human health criteria for their water quality standards.
this type has been an ongoing process carcinogens are presented as Section 3041a)tl) criteria have been
which EPA. and its predecessor Agency. incremental risks* to man associated most closely associated with the
the Federal-Water Pollution Control with specific concentrations of the development of State water quality
Administration. have been engaged in pollutant in ambient water. The standards, and the "Red Book value
since IN68 At that time the first Federsi Guidelines used to derive criteria have. in the past been the basis for
compilation of water quality criteria, the protective of aquatic life and human EPA's assessments of the adequacy of
so-called "Green Book" (Water Qua,.;ty health are fully described in appendices State requirements. However. EPA is
Cntefioa. was published. As now. these B and C. respectively, of this Notice. now completing a major review of its
cr-teria contained both narrative The Agency believes that these water quality standards poicies and
discussions of the environmental effects Guidelines provide crfteria which more regulations. After consideration of
of pollutants on a ra ge of possible uses accurately reflect the effects of these comments received on an Advance
and concentrations of pollutants . pollutants on human health and on Notice of Proposed Rulemaking (43 F
neoessaryto support these uses. Since aquatic organisms and their uses. They 29588 July 10. 1976) and the draft
that time. water quality criteria have are based on a more rational and criteria documents, the Agency intends
been revised ana expanded with consistent approach for using scientific to propose, by the end of this year. a
publication of the "Blue Book" (1vater data. These Guidelines were developed revised water quality standards
Quality Criteria 19'2) in 1973 and the by EPA scientists in consultation with regulation which will clarify the
'Red Book" (Quality Criteria for Wt"uer) scientists from outside the Agency and Agency's position on a number of
in IgM. they have been subjected to intensive significant standards issues.

Since publication of the Red Book public comment. With the publication of these criter
there have been substantial changes Neither the Guidelines nor the criteria however, it is appropriate to discuss
EPA's approach to assessing scientific are considered inflexible doctrine. Even EPA's current thinking on standards
daa appdriving tseing s0 entii) at this time. EPA is taking action to issues relating to their use. This
criteria. Previous criteria were derived employ the resources of peer review discussion does not establish newgroups, including the Science Advisory regulatory requirements and is intenr.._
from a limuted data base. For many Board, to evaluate recently published as guidance on the possible uses of
pollutants. an aquatic lfcriteon was data. and EPA is conducting its own these criteria and an zndlcation of fut-'-
derived by multiplying the lowest evaluation of new data to determine rulemaking the Agency may underta}
concentration known to have goute whether revisions to the criteria No substantive requirements will be
lethal effect on half of a test group of an documents would be warranted, established without furt,er opportuniy
aquatic species (the LCSO value) by an The criteria published today are for public comment.
application factor in order to protect based solely on the effect of a single
against chroni effects. If data showed a pollutant. However. pollutants in Water Quality Standards
substance to be bioaccumulative or to combination may have different effects Section 303 of the Clean Water Act
have other significant long-term effects, because of s)nergistic, additive, or provides that water quality standards be
a factor was used to reduce the antagonistic properties. It is impossible developed for all surface waters. A
indicated concentrations to a level in these documents to quantify the water quality standard consists
presumed to be protective. Criteria for combined effects of these poilntants, basically of two parts: (1) A "designated
the protection of human health were and persons using criteria should be use" for which the water body is to be
similary derived by consider.ng the aware that site-specific ana1)'sis of protected (such as "'agricultu-al."
pollutants' acute. chronic, and actual combinations of pollutants nay recreation" or "fish and wild ie"). a
bioaccum ulative effects on non-human be necessary to give more precise (2) "criteria" which are numerical
rammls and humans. indications of the actual envronmental pollutant concentration limits or

-Although a continuation of the impacts of a discharge. narrative statements necessary to
process of criteria development. the preserve or achieve the designated u,
criteria published today were derived Relations.ip of the Section 3O4(a)(2)
using revised methodologies Criteria to Regulatory Ig A water quality standard is developeu

through State or Federal rulemaking
(Gwdehlres) for calculating the impact Section 304(a)(1) criteria are not rules proceedings and must be translated r.
of pollutants on human health and and they have no regulatory inpact. enforceable effluent limitations in a
aquatic otanisms. These Guidelines Rather, these criteria present scientific point source (N'PDES} permit or May
consist of systematic methods for data and guidance on the enviromental form the basis of best management
assessing valid and appropriate daza effect of Pollutants which can be useful practices applicable to nonpo:nt sour;
concerning acute and chronic adverse to derive reg-ulatory requiremerts based under section 208 of the Ac:.
effects of pollutants on aquatic on considerations cf water qua.ty
organs-rs. ron-humnan mam.,ials. and i.:acts Un.der he Cean Water Act Re.'otionship of Secr:on 3Oq;/:/,:}
humans P) use of these data in these regulatory requireme.ts may Crteria to the Critzeric Ccnprner'.! c'
prescribed wa~s. criteria are formulated include the promulgazion of %wa:er Stote Water Q:ici:fy Swccarcs:
to protect aquatic life and human heith quaihj)-based efr:uen: limitations under In the ANPRM. EPA a.r.ourced a
fr0, eXosUre to ,he Poliuta,:s. Fc: sec:zc-. 30. weer cua,:.z: s:vadarcs Pci'-' of "resu.m-tiave aephcabii" -
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section 304(a)(1) criteria codified n the 3. Al'cuturaJ and Industrial Uses: the SDWA. Drinking water standards
-Red Book." Presumptive applicability The section 304(a)(1) criteria were not are established based on considerations.
meant that a State had to adopt a specifically developed to reflect the including technological and economic
criterion for a particular water quality Impact of pollutants on agricultural and feasibility. not relevant to section
parameter at least as stringaent as the industrial uses. However. the criteria 304(a](1) criteria. Section 304(a)(11
recommendation in the Red Book unless developed for human health and aquatic criteria may be anadogous to the
the State was able to justify a less life are sufficiently stringent to protect recommended maximum contaminant
stringent criterion based on: natural - these other uses. States may establish levels (RMCLs) under section
background conditions, more recent criteria specifically designed to protect 141- (b)(1)(B) of the SDWA in which.
scientific evidence, or local site-specific these uses. based upon a report from the National
information. EPA is rescindinq the 4. Public Water Suppir The drinking Academy of Sciences. the Administr tar
policy of presumptive applicability water exposure component of the should set target levels for contaminants
because it has proven to be too human health effects criteria can apply In drinking water at which "no known or
inflexible in actual practice. directly to this use classification or may anticipa ted adverse effects occur and

Although the section 304(a)(1) criteria be appropriately modified depending . which allows an adequate margin of
represent a reasonable estimate of upon whether the specific water supply safety". RMCLs do not take treatment.
pollutant concentrations consistent with system falls within the auspices of the cost. and other feasibility factors into
the maintenance of designated water Safe Drinking Water Act's (SDWA) consideration. Section 304(a)(1) criteria
uses. States'may appropriately modify regulatory control and the type and are. in concept. related to the health-
these values to reflect local conditions. level of treatment imposed upon the based goals specified in the RMCLs.
In certain circmstances the criteria supply before delivery to the consumer. Specific mandates of the SDWA such as
may not accurately reflect the toxicity of The SDWA controls the presence of the consideration of multi-media
a pollutant because of the effect of local toxic pollutants in finished ("end-of- exposure, as well as different methods
water quality characteristics or varying tap") drinkin water. A brief description for setting maximum contaminant levels
sensitivities of local populations. For. of relevant sections of this Act is under the two Acts. may result in
example. in some cases, ecosystem necessary to explain how the SDWA differences between the two numbers.
adaptation may enable a viable. will work in conjunction with section MCLs of the SDWA. where they exist.
balanced aquatic population to exist in 304(a)(1) criteria in protecting human control toxic chemicals in finished
waters with high natural background health from the effects of toxics due to drinking water. However. because of
levels of certain pollutants. Similarly. consumption of water. variations in treatment and the fact that
certain compounds may be more or less Pursuant to section 1412 of the SDWA. only a relatively small number of MCLs
toxic in some waters because of EPA has promulgated "National Interim have been developed. ambient water
differences in alkalinity, temperature. Primary Drinking Water Standards- for criteria may be used by the States as a
hardness, and other factors. certain organic and inorganic supplement to SDWA regulations. States
Methods forsubstances. These standards establish will have the option of applying MCLs.

3f4(a(c criteria to reflect these local maximum contaminant levels- section 304(a)(1) human health effectsdifferences are discussed below. 'maimu caspecy the maximum criteria, modified section 304(al(1)
Relationship of Section 304(c)(11 permishih peofy contheaminntin criteria or controls more stringent than
CReia t o etined 30 ] Uses: per mssible level el a contaminant u these three to protect against the effects

zr~terzo to Designated Water Uses: water which may be delivered to a user "of toxic polutants by ingestion from
The criteria published today can be of a public water system now defned as dinking water.

used to support the designated uses serving a minimum of 25 people. MCLs For untreated drinking water supplies.
which are generally found in State are established based on consideration States may control toxics in the ambient
standards. The following section of a range of factors including not only water through either use of MCLs fit
discusses the relationship between the the health effects of the contaminants they exist for the pollutants of concern).
criteria and individual use but also technological and economic section 304(a)(1) human health effects
classifications. Where a water body is feasibility of the contaminants' removal criteria, or a more strigent contaminant
designated for more than one use. from the supply. EPA is required to level than the former two options.
criteria necessary to protect the most establish revised primary drinkirn water F, - treated drinking water suppiies
sensitive use should be applied, regulations based on the effects of a serving less than 25 people. States may

1. Recreot:on: Recreational uses of contaminant on human health. and choose tox;cs control through
water include such activities as include treatment capability. 'on:tor'rg applicatucn of .ICLs if they exis: .Cr ..e
swimming, wading. boating and fishing. availability, and costs. Under Section poilutanis of concern and are attainable
Although insufficient data exist on the 1401(1)(D)(i) of the SDWA. EPA is also by the type of treatment) in the ,mn:shed
effects of toxic pollutants resulting from allowed to establish the rinimum drinking water. States also have the
exposure through such primary contact quality criteria for water which may be options to control toxics in the ambient
as swiunming. section 304(a)(1) criteria taken into a public water supply system. water by choosing section 304(a)(1.)
based on human health effects may be Section 304(a)(1) criteria provide coteria. adjusted section 304(a)(1)
used to support this designated use estimates of pollutant concentrations critena resulting from the reduction of
where fishing is included in the State protective of human health, but do not the direct drinking water exposure
definition of 'recreation." In this consider treatment tec.hnology. costs component in the criteria cai,:iat;on to
sitation cnly the portion of the criterion and other feasibility factors. The section the extent that the treatment procedure
based on fish consumption should be 304(a)(1) criteria also include rish reduces the level of pol.utants. cr a 7ncre
used. bioaccunu!ation and consumption str:ngent contaminant level Lhan the
, c. P."ctec:rn crdP.:pcgc::x, o:'F. . fac:o"s in addition 'o d:r,ct h,,-ar former three optitors.

c.-i Oter.4ouct:c L,!e: The sect:or. drinkng water intake These numhe73 For t.eated ,-nk:,g water suo::es
.O41a,,'; crte'.a based on :oxic;tv to were not developed to se.-,e as 'end -f ser'.i ; 25 people or geater. States r:-st

-rv::: . be -s, o P a oC '". .c:' '. !2p * 'c-i'knq water standards and 'e. cortrci tox:cs dow%.. !o .eve.s at !east as
s= . .".. ..esl;,.a'e: ..st tt . e -.r , . , s;:n..::once . str:':",1 aS C.,.S %N,'eye :r'% e\.:
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the pollutants of concern) in the finished scientific assessment of its aquatic life criteria may be specifically tailored to.
drinking water. However. States also and human health effects. and the local water body by use of data from
have the options to control taxics in the technological and economic capacity to toxicity tests performed with that
ambient water by choosing section* control the discharge of the pollutant. ambient water. A procedure such as this
304(a)(1) criteria, adjusted section For some of the pollutmntsa. aUl States would account for lccal environmental1
304(a)(2) criteria resulting from the may be required to assess them for conditions in formulatLing a criteron
reduction of the direct drinking water possible inclusion in their standards. For relevant to the local water body. Third.
exposure component in the criteria others, assessment would be restricted site-specific water quality
calculation to the extent that the to States or limited to specific water characteristics resultir4 in either
treatment process reduces the level of bodies where the pollutants pose. a enhancement or mitigation of aquatic
pollutants. or a more stringent particular site-specific problem life toxicity for the pollutant cold be
contaminant level than the former three Noiton factored into final formulation of the
options. Crei oiiainPoescriterion. FinaLly, the criteria may be

I~ncuvo o'Speifi Polut~nt i~s~. flexibilij. isa available in the made more strupent to ensureSIndds: fSeii oltnsi tt application of these and any other valid protection of an individual species not
Stndrd:water quality criteria to regulatory otherwise adenuately protected by any

To data. EPA has not required that a programs though in scme cases they of the threse modlification procedures
State address any specific pollutant in may be sd bT the States as developed, previously mentioned.
its standards. Although all States have the criteria may be modified to refect EPA does not intend to have States
established standards for most local environmental conditions and assess every local stream segcent and
conventional pollutants. the treatment of human exposure patterns before lake in the country on an individual
toxic pollutants bas been much less incorporation into programs such as basis before determining if an
extensive. In the ANPRM. EPA water quality standards. if significant adjustment is. necessary. Rather. ;:is
suggested a policy under which States impacts of site-specific water quality envisioned that water bod'es iiax'ng
would be required to address a set of conditions in the toxicities of pollutants similar hydrological, chemical. physical.
pollutants and incorporate specdic toxic can be demonstrated or significantly and biological properties wtil. be
pollutant criteria into water quality different exposure patterns of these grouped for the purpose of criteria
stan~dards. If the State !ailed to pollutants to humans can be shown, adjustment. The purpose of *t -s e.Iort is
incorporate these criteria. EPA would section 304(a)(1) criteria may be to assist States in adz otine th~e sect~o
promulgate the standards based upon mcod45ed to reflect these local 304(a) miteria to local ccrdiuoins %-,her
these criteria pursuant to section conitions. The term loical" may refer needed, thereby precluding the setnr-
303tc)(4),M). to any appropriate geographic area arbirary and perhaps umiecessarl'i

In the iorthcorning proposed revision where commuon aquatic environmental stringent or underprotective criteria in a
to the water quality standard conditions or exposure patterns exist. water body. In all cases. EPA wil st~il
regulations. a sign..ficant change in Thus. -local" may signify a Statewide. be required. pursuant to section *303(c).
policy will be proposed relating to the regontal. river teach, or entire river to determine whether the State wate-
incorporation of certain pollutants in basin area. On the other har.d. the quality standards a:'e consistent wiz'
State water quality standards. TL-s criteria of' some pollutants might be th gol of the Acl. tncudl.i a
proposal will d.,fier from the proposal applicable nationwide witlhout the need determnation of whet.her S:aote.
mapde in the A-NPRM. The A.NP for adaptation to reflect local eibse rtr. r ieui
proposed 2n EPA-published list of conditions. Theen degre of oxtc -o

po.,uterts for which States wou~d have tcward aquatic organisms and h.~ans su-,pcrt a designated -.se.
had to develop water quality standards. characteristic of these Pollutants woul~i Criteria fcr the Protection of AquEric
,his list =4aht have contaned some ( or not change significantly due to local Life
siM of the 63 toxic pollutants. However, water quality conditionif. neptoo f;hCtri
the revised water quality standardis EPA is examining a series of Itrr~~nc~eCan
regulation will propose a process by environmental factors or water quality The aquatic life critena issued toda-,
ivhich EPA will assist States in parameters which might realistically be are surnmanzed in Apoendixi A of Lh:s-
identifying specific toxic pollutants expected to affect the laboratory- Federal Register notice. Criteria ha % e
required for assessment for possible derived water quality criterion been formulated by a:npiytrg a set ci
inclusion in State water quality recommendation for a spec,,fic pollutant. Gu~de!4nes to a data base for each
siandards. For these Pollutants. States FRc-ors s,.ch as hardness. PH. pollutant. The c-r-:e-a !:r the -,ro'e::n
will ha~e the option of adopting the suspended solids, types of aquatic of aquatic !:fe specfs poilitarnt
published crwerna or of ao~usting those organisms present. etc. could impact on concentrations wh~cn. :f not excerze:!.
criteria tba,3ec on site-spec;I'c analysis. the chemical's effect in the aquatic should protect mnost. but not necessar;

These pollutants would gererally enviromment- Therefore. local all. aquatic life and its uses. The
represent the greatest threat to information can be assembled and Guidelines specify that crhter:a sho.,:d
sustaining a healthy. balanced analyzed ito adjust the rnterion be based on an array of data from
ecosystem in water bodies or to human recommendation if necessary. organisms, both plant and arnal.
health due to exposure directly or The Guidelies for deriving criteria or cccupying various trophic levels. Base

indirectly from water. EPA is currently the protection of aquatic life suggest on these data. criteria can be cert-e -
developing a process to determ.ne several approaches for modifying the which should be adequate to protect- ine

whih ol-tats a State must assess for. critena . FirSL to~xicity- data, bot acte tpes of organismis necessary to suppr',

Possible inclusiori in its water quality and chroniz, for local species couid be an aquat~c cornrunirn
stardards Relevant factors u~ght subsituted for son-.e or all of the !pec~es The Guidelines are not des;;-.Ez
include the toxicity of the pohlular.L the used in deriving criteria for the water deri-.e critena A nich -,,: -;r::ec: i.: .:,e
frequency and concentration of its qual~ty s:andard. The minimumn data stages of all spec;es under a.:
discha-.ve. its reograpt'ucal &~strbutur. reouircnents should still be fui.Ll1edl in conc~tions Generalv% some i.ie stdzf
inc breactr. cf date uncerl)vIng trie caicuilatinF a revised cniterior Second, one or more tesiec species. and
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probably some untested species, will way to assure the same degree of chronic value can be calculated directly.
have sensitivities below the maximum protection with a one-number criterion If not. an acute-chronic ratio is derived
value or the 24-hour average under some would be to use the 24-hour average as a and then used with the Final Acute
conditions and would be adversely concentration that Is not to be exceeded Value to obtain the Final Chronic Value.
affected if the highest allowable at any time n any place. The Final Plant Value is obtained by
pollutant concentrations and the worst Since some substances may be more selecting the lowest plant toxicity value
conditions existed for a long time. In toxic in freshwater than In saltwater. or based on measured concentrations.
actual practice. such a situation Is not vice versa, provision Is made for The Final Residue Value is Intended
Likely to occur and thus the aquatic deriving separate water quality criteria to protect wildlife which consume
community as a whole will normally be for freshwater and for saltwater for each aquatic organisms and the marketability
protected if the criteria are not substance. However. for some of aquatic organisms. Protection of the
exceeded. In any aquatic community substances sufficient data may not be marketability of aquatic organisms is. in
there is a wide range of Individual available to derive one or both of these actuality, protection of a use of that
species sensitivities to the effects of criteria using the Guidelines. water body ("commercial fishery"). Two
toxic pollutants. A criterion adequate to Specific aquatic life criteria have not kinds of data are necessary to calculate
protect the most susceptible life stage of been developed for all of the 65 toxic the Final Residue Value: a

the most sensitive species would in pollutants. n those cases where there bioconcentration factor (BCF1 and a
many cases be more stringent han were insufficient data to allow the maximum permissible tissue
necessary to protect the overall aquatic derivation of a criterion, narrative concentration, which can be an FDA
community. descriptions of apparent threshold levels action level or can be the result of a

The aquatic life criteria specify both for acute and/or chronic effects based chronic wildlife feeding study. For lipid

maximum and 24-hour average values, on the available data are presented. soluble pollutants, the BCF is

The combination of the two values is These descriptions are intended to normalized for percent lipids and then

designed to provide adequate protection convey a sense of the degree of toxicity the Final Residue Value is calculated by

of aquatic life and its uses from acute of the pollutant in the absence of a dividing the maximum permissible

and chronic toxicity and criterion recommendation. tissue concentration by the normalized
bioconcentration without being as Summary of the Aquatic Life Guidelines BCF and by an appropriate percent lipidr estr tiasaonew-thutbecitein uvalue. BCFs are normalized for percent
restrictive as a one-number criterion The Guidelines for Deriving Water lipids since the BCF measured for any
would have to ee to provide the same Quality Criteria for the Protection of individual aquatic species is generally
amount df protection. A time period of Aquatic Life and its Uses were proportional to the percent lipids in that
24 hours was chosen in order to ensure developed to describe an objective. species.
that concentrations not reach harmful internally consistent, and appropriate if sufficient data are available to
levels for unacceptably long periods. way of ensuring that water quality demonstrate that one or more of the
Averaging for longer periods. such as a criteria for aquatic life would provide, final values should be related to a water
week or a month for example. could on the average, a reasonable amount of quality characteristic, such as salinit.
permit high concentrations to persist protection without an unreasonable hardness, or suspended solids. the final
long enough to produce sigificant amount of overprotection or value(s) are expressed as a function 0(f
adverse effects. A Z4-hour period was underprotection. The resulting criteria that characte',istc.
chosen instead of a slightly longer or are not intended to provide 100 percent After the four ,.nal values (Finai
shorter period in recognition of daly protection of all species and all uses of Acute Value. Final Chronic Value. Fir.!
fluc-uations in waste discharges and of aquatic life all of the time, but they are Plant Value. and Final Residue Valuej
the influence of daily cycles of sunlight intended to protect most species in a have been obtained. the criternon is
and darkness and temperature on both balanced, healthy aquatic community. established with the Final Acute Vaiue
poilutants and aquatic organisms. The Guidelines are published as becomin the maximum value and the

The maximum value, which is derived Appendix B of this Notice. Responses to lowest of the other three values
from acute toxicity data. prevents public comments on these Guidelines becoming the Z4-hour average value .-l
significant risk of adverse impact to are attached as Appendix D. of the data used to calculate the four
organisms exposed to concentrations Minimum data requirements are Final values and any additional pertinert
above the :4-hour average Merely identified in four areas: acute toxicity to information are 'then reviewed to
szecify-nq the average value over a animals [eight data pointsl, chronic cetermine :J :e cnter:on s reasona -ze
spec:fted rime period is nsuffic:ent toxicity to animais (three data points). If soun sc;ent:fc e idence ndicaes
Decause concentrations of chemicals toxicity to plants. and residues. that -he critenon should be raised z r
higher than the average value can kill or Cuidance is also given for discarding lowered. appropnate changes are mace
cause irreparable damage in short poor quality data. as necessary
periods. Furthermore. for some Data on acute toxicity are needed for The present Guidelines have been
chemicals 'he effect of ntermiltent high a variety of fish and invertebrate revised from the earlier published
exposures is cumulauve. It is therefore species and are used to derive a Final versions (43 FR '1506. May 18. 19'8: 43
necessary to place an upper limit on Acute Value. By taking into account the FR 290-8. July 5. 1978. 44 FR 159:6,
pollutant concentrations to which number and relative sensitivities of the March 15. 1979). Details have been
aquat:c organisms might be exposed. tested species. the Final Acute Value is added in many places and the concept
The two-number criterion is intended !o designed to protect most. but not of a minimum data base has been
desc-:be the highest average ambient necessarily all. of the tested and incorporated. in addit:on, thret
wa:er concentration which will produce untested species. adtustent factors and :he spec:es
a ,%aier quad:"' enerall su:ted t'o the Data on chrcn.,c tox c:tv to armats sens.::vity factor nave been ce:ee.
.a:nienantce of aquatic .:ie v'.:,e can be used to derive a F:na! Cnron:c These modFicat:ons were the -esu

"esnr:rg -.he extent and curat:in of t.e Vaue b, two d:fferent means If crrcn~c '.he A2encvs analysis of tlu.Kc
a, a%0 "3'a c e'. t. s raises are avaiab'e for a sze o red ccrrmer.s an co"rments rece e, "-.

-T :ause 'a ., . r-,.e a..c arra', of st ecies a f." ,: -.e -c a'-- A .":s:r,, c,:. :'_ - -
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versions of the Guideline& These aquatic exposure routes, adjustments in organisms found in awbiert waters-
comments and the Resultant water concentration values may be criterion developed in tL:s rranre- i!
modifications are aiddressed fully in made. The Agency intends to publish judged to be as useful as ctlter ty;es oi
Appendix D to this notice. guidance which will permit the States to criteria in protecting desirated wa:er
Criteria for the Protection of Human identify significantly different exposure uses. In addition, where dsta areHealth patterns for their populations. If available. toxicity-based criteria &-e

warranted by the demonstration of also presented for pollutants with
interpret tion of the Human Health significantly different exposure patterns, derived organoleptic criteria. The choice
Criteria this will become an element of a process of criteria used in water quality

The human health criteria Issued to adapt/mo&fy human health-based standards for these pollutants will
today are summarized in Appendix A of criteria to local conditions, somewhat depend upon the designated use to bc
this Federal Register notice. Criteria for analogous to the aquatic life criteria protected. In the case of a multiple use
the protection of human health are modification process discussed water body, the criterion protecting"
presented for 62 of the -65 pollutants previously.-It is anticipated that States most sensitive use w0l be applied.
based on their carcinogenic, toxic, or at their discretion will be able to set Finally, for several peilutants no criL...i
organoleptJc (taste and odor) properties. appropriate human health criteria based are recommended due o a lack of
The meanins and practical uses of the on this proces. information sufficient for quantitativ-chetei s alu practicases ae d l The pharmacokinetics section reviews criterion formulation.criteria values are distinctly di hert data on absorption, distribution.

dependingmetabolism and excretion to assess the Risk Extrapolation
they obed. biochemical fate of the compounds in Because methods do not now exist to

The objective of the health the human and animal system. The toxic establish the presence of a threshold
assessment portions of the criteria effects section reviews data on acute, carcinogenic effects. EPA's policy is I
documents is to estimate ambient water subacute, and chromic toxicity, there is no scientific basis for estimating
concentrations which, in the case of
non-carcinogens, prevent adverse health synegisticand antagonistic efects, and "safe" levels for carcinogens. Theeffects in humans. and in the case of specific information on mutagenicity. criteria for carcinogens, therefore. st;eusfect on promn canrcino .t eesen teratogenicity. and carcinogenicity. that the recommended concer.traLon
suspect or proven carcinogens, represent From Lnis review, the toxic effect to be maximum prolection of huban hcaith is
arisk. protected against is identified ta ing zero. In addition. the Agency has

H t cinto account the quality. quantity. and presented a range of concentrations
Health asse'ss ents typically contare weight of evidence characteristic of the corresponding to incremen,,! cancer

discussions of f tor elements: Exaosure, data. The criterion fcrt.ulation section risks o! 10-' to ,0" (oe adZiuo-a case
phar'anoldne. toxic effects. and reviews the hIhlights of the text and of cancer in po;ulatio= rngi'; :ron

The exfosure section susrizes specifies a rateonale for criterion ten million to IC.000 res'pectivly).
ormatcn .n exposure aoutes development and the mathematical Other concentrationi repres.ncung

oenvation of the criterion number. dirferent risk le'vel may be ca~cu.ite.
ingestion direcily from wa.er, indirectly Within the limitations of i,.me and by use of the Gideiies. The rsk
from consumption of aquatic organisms resources. currer.t published informaticn estimate range is presented for
found in ambient water, other dietary of significance was incorporated into the information purposes and does nc:
sources. inhalation, and dermal. contact. human heai.h assessments. Review represent an Agency jidzernt cv -
Exposure asstumptions are used to articles and reports were used for data "acceptable" risk level.
derive human health criteria. Most evaluation and synthesis Scientific
"teria are based solely on exposure judgment was exercised in reviewing Guidelines

from consumption of water containing a and evaluating the data in each criteria
specified concentration of a toxic document and in ider.tifymg the adverse The health assessmea-s a-d
pollutant and through c.nsumption of effects for which protective criteria were corresponding cr ieria publ'shed :cda%
aquatic organisms which are assumed to published. were derived based on Cvidwehnes n
have bioconcentrated pollutants from Specific health-based criteria are Meodalogy Used in L'.e P.-eza.-oLv.-
the water in which they live. Other developed orly ifs weight of ev-dence Health Eff ect Assessme.t Ci:;en-
multimedia routes of exposure such as supports the occurrence of the toxic the Consent Decree WVctcr C::::::
air. non-aquatic diet, or dermal are not effect and f dose/response data exist Documents (the Cwde!incs, devic:
factored into the critenon formulation from which criteria can be estimated. by EPA's Office of Reserch ,,eo
for the ,ast maicray of pollutants doe to Criteria for suspect or proven Development. The es,-a*;on of
iack of data. The criteria are calculated carcinogens are presented as risks associated with hu=an e tosue 10
using !he combined aquatic exposure concentrations in water associated with envirormental poilutants :equiL-es
pathwa) and also using the aquatic a range of incremental cancer risks to predicting the effect of low dcse !or
organism ingestion exposure route man. Criteria for non-carcinogens to a lifeti=e in duration. A comhir.a:-zcn
alone. In criteria reflecting ..oth the represent levels at which exposure to a of epidemiological and anmal de;e/
water consumption and aquatic single chemical is not anticipated to response data is considered the
organism ingestion routes of exposure. produce adverse effects in man. In a few preferred basis for quanttative crite:
the relative exposure contributu varies cases. organoleptic (taste and odor) data derivation The complete Cudelcnets ..
with the proper.sit of a pollutant to form the bais for the criterion. While presented as Append.x C Major issues
biocorcentrat. with the consumption of this t-pe of criterion does not represent associated with these CGdehr.es 'a.
aquatic organisms becoming more a value which directly affects hu-n reEporses to public c-n'enws .re
important as tLhe bioconcentration factor healtL-. It is presented as a'n estimate of presented a4 Appendix E
(BCPI increases. As addiuonal the level of a pollutant that will not No-tffec , r.on-caz'c.nc er o:
:,normauon or, total exposure is troduce unpleasant taste or o,:or e:uher speclied ruk (carcnc2en;
assembied for pcllu:ants for which d:rectly from water consumption r, concentrations ".%ev est~matedb'
cnue.la rcfect orny the two sl:er.,ied r(.j.rectly by coasumpton of aqualic e~a;.cauon 'rcr ani. tcxlc.., c"
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human epidemiology studies using the way to demonstrate the scientific toxicity to freshwater algue occur at
following basic exposure assumptions: a validity of any model the use of risk concentrations as low as 520 LIL
70-kilooram male person (Report of the extrapolation models Is a subject of Saltwater Aquatic Life
Task Group on Reference Man, debate in the scientific community.
Intemational Commission for Radiation However. risk extrapolation Is generally The available data for acensphthene
Protection. November 23. 1957) as the recognized as the only tool available at indicate that acute and chronic toxicity
exposed individual the average daily this time for estimating the magnitude of to saltwater aquatic life occur at
consumption of freshwater and health hazards associated with non- concentrations as low as 970 and 710
estuartine fish and shellfish products threshold toxicants and has been gg/L respectively, and would occur at
equal to 8.5 grams/day: and the average endorsed by numerous Federal agencies lower concentrations among species
ingestion of two liters/day of water and scientific organizations. including that are more sensitive than those
(Drinking Water and Healh. National EPA's Carcinogen Assessment Group, tested. Toxicity to algae occurs at
Academy of Sciences. National the National Academy of Sciences. and concentrations as low as 500 jg/L
Research Council. 19 7. Criteria based the Interagency Regulatory Liaison Human Health
on these assumptions are estimated to group as a useful means of assessing
be protective of an adult male who the risks of exposure to various Sufficient data is not available for
experiences average exposure carcinogenic-pollutants. acenaphthene to derive a level which
conditions. would protect against the potential

Two basic methods were used to Non-Carcinogens toxicity of this compound. Using
formulate health criteria, depending on Health criteria based on toxic effects available orgenoleptic data. for
whether the prominent adverse effect of pollutants other than carcinogenicity controlling undesirable taste and odor
was cancer or other toxic are estimates of concentrations which quality of ambient water, the estimated
manifestations. The following sections are not expected to produce adverse level is 20 ;Lg/l. It should be recognized
detail these methods. , effects in humans. They are based upon that organoleptic data as a basis for
Carcinoens Acceptable Daily Intake lADI) levels establishing a water quality criteria

and are generally'derived using no- have limitations and have no
Extrapolation of cancer responses observed-adverse-effect-level (NOAEL). demonstrated relationship to potential

from high to low doses and subsequent data from animal studies although adverse human health effects.
risk estimation from animal data is human data are used wherever
performed using a linearized multi-stage available. The ADI is calculated using Acrolein
model. This procedure is flexible enough safety factors to account for Freshwater Aquatic Life
to fit all monotonically-increasing dose uncertainties inherent in extrapolation The available data for acrolein
response data, since it incorporates from animal to man. In accordance with indicate that acute and chronic toxicitv
several adjustable parameters. The the National Research Council to freshwater aquatic life occurs at
multi-stage modal is a linear non- recommendations [Drinking Water nd concentrations as low as 8 and " _
tpreshold rodel as was the "one-hit" Health. National Academy of Sciences. respectively, and would occur at lower
model originally used in thearized National Research Council. 1977]. safety concentrations among spec:es that are
criteria documents. The linearized multi- factors of 10. 100, or 1.000 are used more sensitive than those tested.
stage model and its characteristics are depending on the quality and quantty of
described fully in Appendix C. The data. In some instances extrapolations Saltwater Aquctic Lafe
linear non-threshold concept has been are made from inhalation studies or The available data for acrolein
endorsed by the four agencies in the limits to approximate a human response indicate that acute toxicity to saltwaterInteragency Regulatory Liaison roup from ingestion using the Stokinger- aquatic life occurs at concentrations aiand ile s l oel ty o deresWoodward model (Journal of American low as 55 g/l and would occur at lower
a the low doses typical of Water Works Association, 1958). concentrations among species that are
environmental exposure than other Calculations of criteria from ADIs are more sensitive than those tested. No
models that could be used. Because of made using the standard exposure data are available concerning the
the uncertainties associated with dose assumptions (2 liters of water. 8.5 grams chronic toxicity of acrolein to sensitive
extrapolaion and other unknow n of edible aquatic products, and an saltwater aquatic life.
factors. because of the use of average average body weight of 70 kg). Human Health
exposure assumptions. and because of Dated October 24. 1980.
the serious public health consequences Doullas M. Castle, For the protection at huran reajth
that could result if risk were Administrator. fromte thoxic propertes of acd cen
underestimated. EPA believes that it is ingested through water and
prudent to use conservative methods to Appendix A-Summary of Water contaminated aquatic organisms. the
estimate risk in the water quality Quality Criteria ambient water critenon is determined to
cnteria program. The lineanzed Ac.enaphthene - be 3-0 jAg/Il.
multistage model is more systematic and For the protection of human health
invokes fewer arbitrar assuiptions Freshwater Aquatic Life from the toxic properties of acrolein
than the "'one-hit" procedure previously The available data for acenaphthene ingested through contaminated aquatic
used. indicate that acute toxicity to freshwater organisms alone. the ambient .ater

It should be noted that extrapolation aquatic !fe occurs at concentrations as criterion is determined to be 730 ,,
-nodels provide estimates of risk since a low as 1.700 ,ag/I and would occur at Acrvlonitrile
.,ar:te, of assumpt:ons are butit ,nto any lower concent-ations among species
-ocet N:oce.s ,s:.2 %--deiy dif. fere.t that are more sensiue than those Fres.,wo~er.Acu'::c L.e
assupt:cns may produ.ce est:rnates tested. No data are available concer:r.t The availaile data for ac.vic.:-7.e
,a!c'n; o'.e seeral orders of the cnrcnmc toxic~ty of acenaph:hene -0 !nccale h:at acute tcx.c:ri ", !,esn,,i:er
-- " ' : e - c se':s.::',( ."s,,a f a.uahc a..:.., -' bar.e 

t e ocs:s at ccce. . _.S
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lbw as 7.350 pg/ and would ccur at assumption for this chemical. However. Antimony
lower concentrations among speoes zero level may not be attainable at the Freshwater Aquatic Life
that are more sensitive than those present time. Therefore, the levels which
tested. No defirdtive data are available may result in incremental increase of The available data for antimony

obncerning the chronic toxicity of cancer risk'over the lifetime are indicate that acute and chronic toxlrt

acrylonltee to sensitive freshwater estimated at 10-. 10-4 and 10". "e to freshwater aquatic life occur at

aquatic life but mortality occurs at corresponding criteria are n ng/L MI concentrations as low as 9.000 and I...-

concentrations as low as 2,600 pg/I with ng/L and AM7 n/L respectively. If the tLa/L respectively, and would occur at
lower concentrations among species

fish species exposed for 30 dy. above estimates are made for that are more sensitive than those
SaolwaerAquatic Life consumptiorof aquatic organisms only. tested. Toxicity to alae occurs at

Only one saltwater species has been excluding consumption of water, the concentrations as low as 610 pg/L

tested with acrylonitrle and no levels are .75 ng/L ,078 na/L and .007 S
statement can be made concerning acute ngfl respectively. Other concentrations Saltwter Aquatc Life

or chronic to iciy.e representing different risk levels may be No saltwater organisms have been
calculated by use of the Guidelines. The adequately tested with antimony. and

Human Health risk estimate range is presented for no statement can be made concerning

For the maximum protection of human information purposes and does not acute or chronic toxicity.

health from the potential c arcingenic represent an Agency judgment on an Human Health
effects due to exposure of acrylonitrile .acceptable" risk leveL For the protection of human healthWarugh inglestion of contaminated water
throungestioofconta minated a tr Adrin from Jhe toxic properties of antimony

the ambient water concentration should Freshwater Aquatic Life ingested through water and

be zero based on the non-threshold 4ontaminated aquatic organisms the

assumption for this chemical. However. For freshwater aquatic life the ambient water criterion is determined to

zero level may not be attainable at the concentration of aldrin should not be 146 Ag/L

present time. Therefore, the levels which exceed 3.0 pg/1 at any time. No data are For the protection of human health

may eult in incremental increase of available concerning the chronic toxicity from the toxic properties of antimony

cancer risk over the lifetime me - of aldrin to sensitive freshwater aquatic ingested through contaminated aquatic

estimated at 10-t 20-. and 10. 'fi uie. -organisms alone, the ambient water

corresponding criteria are ..58 g/L .058 Saltwater Aquatic r.l criterion is determined to be 45.000u,

pg/I and 006 pg//L respectively. If the Arsenic
above estimates are made for. For saltwater aquatic life the *A
consumption ofaquatic organisms only, concentration of aldrin should not FreehwaterA otic Life
excluding consumption of water, the exceed 1,.3JJgl at any time. No data are for freshwater aquatic life the

levels are hi pg/L .8.5 pg.L and .065Mg available concerning the chronic toxicity concentration of total recoverable

L respectively. Other concentrations . of aldrin to sensitive saltwater aquatic trvalent inorganic arsenic should not

representing different risk levels may be. life. exceed 440 Ig/I at any time. Short-te-

calculated by use of the Guidelines. The effects on embryos and larvae of aqu z

risk estimate range is presented Ifr Human Health . vertebrate species have been shown

information purposes and does not occur at concentrations as low as 40 psani
represent an Agency. judgment on an heal t mo=he potental carcinofeuc

'acceptbe" risk level ... .effects due to exposure of aidrin through SaltwoterAqzatic Li'fe
Aldrin.Dieldrin ingestion of contaminated water and The available data for total

Dicidri - .. - contaminated aquatic organisms, the recoverable trivalent inorganic arsenic
- ambient water concentratian should be . indicate that acute toxicity to salrwa

Freshwater Aquatc Life - - zero based on the non-threshold aquatic life occurs at concentrations

For dieldrin the criterion to protect assumption for this chemicaL'1-owever. low as W g8/I and would occur at

fresh water aquatic life as derived using zero level may not be attainable at the lower concentrations among species
te Guidelines is 0.0019 g/I as a 24- present time. Therefore, the levels which that are more sensitive than those
hoar average and the concentration may result in incremental increase of tested. No data are available con:er"

should not exceed 2.5 g/] at any time. cancer risk over the lifetime are the chronic toxicity of trivalent
Sl t A i "estimated at 10"' 10", and tF'. The inorganic arsenic to sensit've saltwater

o. corresponding criteria are .74 ngti. .074 aquatic life-
For dieldrin the criterion to protect ng/1. and .0074 ng/1. respectively. I the Human Healt

sareter aquatic life as derived using above estimates are made for
the Guidelines is 0.0019M g/las a 24- consumption of aquatic organisms only, For the maximum protection of huma:

hour average and the concentration ecigconsu mption ofwtr e health from the potential carcinogerhoreeeadthe ocasto excluding consumnption of water, toe effects due to exposure of' arseric
should not exceed 0.71 pI at any.time. levels are .79 ng/i. Z ng/1. and.0079 through inetn of contar a ted a rs.i

Human Health ng/1. respectively. Other concentrations and contaminated aquatic organisms.

For the maximum protection of buman respresenting different risk levels may the ambient water concentration sh--"
heaith from the potential carcinogenic be calculated by use of the Cudelines, be zero based on the non-threshold
effects due to exposure of dieldrin _ - The risk estimate rare is presented for assumption for this chemical. Howe .

through uiestuon of contaminated water infor-abon purposes and does not zero level may not be artamable at the
and couaminaLed aquatic orgamms.& represent an Agency judget on an _ present time. Therefore. the levels A"

the ambient water concentration should "acceptable" ask level. may result in incremental increase c
be zero based on the non-threshold cancer risk over the lUfrtm e are
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estimated at if" 10-. and I0 " . The low as .100 p.g/l and would occur at cancer risk over the lifetime are
corresponding criteria are 22 ngL 2.2 lower concentrations among species estimated at 10-t 10-t and 10- The
ng/L and . ngIL respectively. If the that are more sensitive-than those corresponding criteria are 1.2 n8/1. .12
above estimates are made for tested. No definitive data are available ng/I. and .01 ng/l: respectively. If the
consumption of aquatic organisms only, concerning-the chronic toxicity of above estimates are made for
excluding consumption of water, the benzene to sensitive saltwater aquatic consumption of aquatic organisms only.
levels are 175 ne/L 17.5 nag/L and 1.75 life, but adverse effects occur at excluding consumption of water, the
ng/L respectively. Other concentrations concentrations as low as 700 Ag/1 with a levels are 5.3 n8/1. .53 ng/1. and .05 ng
representing different risk levels may be fish species exposed for 168 days. / 1. respectively. Other concentrations
calculated by uae of the Guidelin -he- Hrepresenting different risk levels may be
risk estimate range Is presented for - n - " . calculated by use of the Guidelines. The
information purposes and does not - Fore the maximum protection of human risk estimate range Is presented for
represent an Agency judgment on an. -. helth from the potential carcinogenic information purposes and does not

acceptable" risk level -- effects due to exposure of benzene represent an. Agency judgment on an
S- "through Ietion of contaminated water -acceptable" risk lev-L

Asbests 7. _ •. and contaminated aquatic organisms. Berylu
FreshwoatrAquatic 14 the ambient water concentration should una

No freshwater organisms have been be zero based on the non-threshold FreshwaterAquatic Life
testeawith any asbestiform mineral and assumption for this chemicaL However. The available data for beryllium
no statement can be mad concerning zero level may not be attainable at the - indicate that acute and chronic toxicity
acute or chronic toxicity. onen present time. Therefore, the levels which to freshwater aquatic life occurs at

may result in Incremental Increase of concentrations as low as 130 and 5.3 AgI -
Saltwater Aquatic Life,. cancer risk over the lifetime are - L respectively, and would occur at lower

No saltwater organisms have been - estimated'at 10-. 16-; and 10". The concentrations among species that are
tested with any asbestiform mineral and _ corresponding criteria are 6.6 8/L .- 6 more.sensitive than those tested.
no statement can be made concerning ps/L and .066 g/L respectively. If the Hardness has a substantial effect on
acute or chronic toxicity. above estimates are made for - acute toxicity.

-m H h.-consumption of aquatic qrganisms only,
Huma Healt .excluding lonsumption of water, the Salt water Aquatic Life -

For the maximum protection'o human- levels are 400 p8g/L 40.0 Ia/l. and 4.0 g/ The limited saltwater data base
health from the potential carcinogenic IL respectively. Other concentrations available for beryllium does not permit
effects due to exposure of asbestos ' -'. representing different risk levels may be any statement concerning acute or
through ingestion of contaminated water calculated by use of the Guidelines. The chronic toxicity.
and contaminated aquatic organisms, risk estimate range is-presented for H uman Healt
the ambient water concentration shoull-- information purposes and doesnot
be zero based on the non-threshold - - represent an Agency judgment on an _- For the maximum protection of human
assumpdorf for this chemical. However. "acceptable" risk level - health from the potential carcinogenic
zero level may not be attainable at the Benzidice . . - - effects due to Lxposure of beryllium
present time. Therefore, the levels which' through ingestion oI-contaminated water
may result in incremental increase of Freshwatei-Aqu~tic Life an .- ' ad contaminated aquatic organisms.
cancer risk over the lifetime are ... . Thavailable data for benzidine the ambient water concentration should
estimated at 10-t W", and 10", The -indicate that acute to city to freshwater be zero based on the non-threshold
corresponding criteria are 300.000 s aquatic jife occurs at concentrations as-" assumption for this chemical. However,
n1bers/1.30.000 fibers/i. sn 3,000 fibns/ low as 2.5mj0gJl and would occur at . zero level may not be attainable at the
1. respectively. Other concentrations lower concentrations among species present time. Therefore. the levels which
representing different risk levels may be that are more sensitive than those - may result In incremental increase of
calculated by use of the Guidelines. The tested. No data are available concei cancer sk over the lifetime arerisk estdinate range is presented for the chroic toxicity of benzidine to estimated at 10. 10 and 10' The

o information purposes and does not senitive freshwater quatichle. corresponding criteria are 37"ng,'l. 3.7
represent an Agency judgment on an -ong/l. and .37 ngL respectively. If the"acceptable" risk leveL Sa itwater Aquatic Life.- above estimates are made for

-.nize. -No saltwater organisms have bee con4umpton of aquatic organisms only.
Fi-eshwutr Aqu"tc . . .tested with benzidine and no statement excluding consumption of water, the

Freshwater.- can be made cncerningacte and levels are 641 ng/L 64.1 ng/l. and 6.41
c i y ng/L respectively. Other concentrationsThe aacutbe tobcityc t exicity.. resha"-, "-"" - , representing different risk levels may beindicate that aCUte toxicity to freshwater" tmt.ei -. " -- ,-' - cac tebyueete ieie.Te

ef aquatic life occurs at concentrations as - martHedl caiculated by use of the Guidelines. The
low as 5,300 jig/] and wuld occur at For the maxlsumprtectlon of human risk estimate range is presented for
lower concentrations among species health from the potential carrinogenic information purposes and does not
that are more sensitive than those effects due to exposure of benzidine represent an Agency judgment on an
tested. No data are available concerning through ingestion of contaminated water "acceptable" risk level.
t-le chronic toxicity of benzene to - and contaminated aquatic organisms. Cadmium "
sensitive freshwater aquatic he the ambient water concentration should

S.t worer.4quotoc L,'e - .- be zero based on the non-threshold Freshwater Aquotic Lje
assumpuon for this chemical. However. For total recoverable cadmium 'he

T.e avalabie data for benzere zero le,.el may not be attainable at !.e criterion ({n ;g/li to protect freshwater
inc.ra,e 'hat ac-ute lox.uc':. o 1,0 ,hwate: p-esei.: :une Therefore. the leveis rhich aouatic :,Je as derived usins zihe
aq,.,.'c. '.fe ocCurs a: cc:cenrt3tors ai rr.n y .suit :n ,ncrerental ncrease of Guideimes is the nurrercai '.aue g. \e
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by of II ,-s as a 24-hour the non-threshold assumption for this concentrations as low as 250 pig/I and
averge and the concentration (in ASg/l) chemical. However, zero level may not would occur at lower concentrations
should not exceed the numerical value be attainable at the present time. among species that are more.sensitiv
given by oa*f Ui, MAI ,Sl-&T at any Therefore. the levels which may result in than those tested. No data are available
time. For example. a hardnesse of i. Incremental increase of cancer risk over concerning the chronic toxicity of the
100. and 200 mg/l as CaCO, the criteria the lifetime are estimated at 10-. 10-t more toxic of the chlorinated benzene
are 0.012. 0.025. and 0.051 usg/L and 10- 7. The correspondin criteria are to sensitive freshwater aquatic life bu
respectively, and the concentration of 4.OsagIL .40 psi/L and .04 pg/L -toxicity occurs at concentrations as low
total recoverable cadmium should not respectively. If the above estimates are as 50 p"/1 for a fish species exposed for
exceed 1.5,L3A and 6.3 p8/L respectively, made for consumption of aquatic 7.5 days.

-at any time. organisms only, excluding consumption SaltwaterAquatc Life
Sait wateAquaticLife " -•. * of water. the levels are 6. pig/L 6.94

g p/L and .A9 pS/I, respectively. Other The available data for chlorinated
For total recoverable cadmium the - oncentrations representing different benzenes indicate that acute and

criterion to protect Saltwater aquatic life risk levels may be calculated by use of chronic toxicity to saltwater aquatic I
as derived using the Guidelines is 4.5 the Guidelines. The risk estimate range occur at concentrations as low as 160
pig/I as a 24-hour average and the Is presented for information purposes and 129Mpg/l. respectively, and would
concentration should not exceed 59 jL"/I and does not represent an Agency occur at lower concentrations among
at any time. judgment on an "acceptable" risk level species that are more sensitive than

Humn Rthose tested. "I
Human" Heat . a. Chlordaane . th

The ambient water quality criterion FreHwateuHAquatic Lfe .
for cadmium Is recommended to be -ac eFor the maximum protection of hun
Identical to the existing drindng water . For chlordane the criterion to protect health from the potential carcinogenit
standard which Is 10 pig/I. Analysis of _freshwater aquatic life as derived using effects due to exposure of
the toxic effects data resulted in a .- the Guidelines is 0.0043 p/I as a 24- hexachlorobenzene through ingestion nf
calculated level which is protective of hour average and the concentration contaminated water and contaminate
human health against the ingestion of should not exceed 2.4 Pg/l at any time. aquatic organisms. the ambient watei

- contaminated water and contaminated SaltwoterAquatic Life - concentration should be zero based on
aquatic organisms. The calculated value the non-threshold assumption for this
Is comparable to the present standard. - For chlordane the criterion to protect chemical. However, zero level may ni
For this reason a selective criterion saltwater aquatic life as derived using be attainable at the present time.
based on exposure solely from . the Guidelines is 0.0040 Mg/I as a 24- Therefore, the levels which may result in
consumption of 6.5 grams of aquatic . hour average and the concentration incremental increase of cancer risk overorganisms was not derived. - houldthe lifetime are estimated at 10a t 20-

C o ecr. . " '" " "Human Health. . -.... and 10"'. The correspondingCarbon TetFrachaorime prterecommended criteria are 7.2 ng/L .72
Fieshwater Aquotic Life Fo h th fraximum protection of human ng/l. and .072 ng/L respectively. i the" 7 health from the potential carcinogenic a o e e t m t s a e m d o

The available date for carbon - effects dueto exposue of chlordane above esmtifaqute i are made for
tetrachloride indicate that acute toxicity through ingestion of contaminated water cumin oautic oratesm on
to freshwater aquatic life occurs at and contaminated aquatic organisms, excluding consumption of water, the
concentrations as low as 35.200 jg/l and the ambient water concentration should levels are 7.4 ng/L .74 rg/I. and .074 rg!
would occur at lower concentrations be zero based on the non-threshold L respectively.
among species that are more sensitive assumption for this chemicaL However, For the protection of human health

_ than those tested. No data are available zero level may not be attainable at the from the toxic properties of 1.24.5-
concernig the chronic toxicity of- " present time, aTthtirb, lvels wth tetrachlorobenzene ingested throughconcerni"g" Therefore, the level which. ae am-otma 'ta aut
carbon tetrachloride toJensitive . may result in incremental increase of water and contaminated aquatic
freshwater aquatic life. cancer risk over-the lifetime are organisms, the ambient water c'iteric

Saltwate Aquatic fife -". . -. estimatedeat lo2..and 10-.-The is determined to be 38 jpg/L
Teaailer ata for cesnite r ae 4 g For the protection of human health
Th'e vailable data for carbon . corresponding criteria are 4.6 h/ .45 from the toxic properties of 1..4,5-

tetrachloride indicate that acute toxicity U11. and .046 ng/l, respectively. It the- tetrachlorobenzene ingested through
to saltwater aquatic life occurs at above estimates are made for contaminated aquatic organisms aler.
concentrations as low as 50,000 pg/I and consumptio of aquatic organisms only. the ambient water criterion is
would occur at lower concentrations excluding consumption of water, the determined to be 48 1ig/I.
among species that are more sensitive - levels are 4.8 ig/I.48 g/L and 4a ns/ For the protection of human health
that those tested. No data are available L respectively. Other concentrations from the toxic properties of
concerning the chronic toxicity of representing different risk levels may be pentachlorobenzene ingested through
carbon tetrachloride to sensitive- calculated by use of the Guidelines. The water and contaminated aquatic

risk estimate range is presented for organisms, the ambient water criteric
Huan th - o rpemation purposes and does not is determined to be 74 jag/I.

Humn ."c represent an Agency judgment on lv For the protection of human health
For the maximum protection of human "acceptable" risk level, from the toxic properties of

health from the potential carcinogenic. Chlorinated Benzenes . pentachiorobenzene ingested througl
effects due to exposure of carbon - contaminated aquatic organisms alor
tetrachloride through ingestion of - FreshwoterAquotic.Life the ambient water criterion is
contaminated water arid contaminated The available data fochiorinated determined to be 85 4g/l.
squ-tic organisms the ambient water benzenes indicate that acute toxicity to Using the present guidelines. a
concentration should be zero based on freshwater aquatic life occurs at satisfactory criterion cannot be denv
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at this time due to the insufficiency in chemical. However. zero level may not and 10-1. The corresponding criteria are
the available data for Uichlorobenzene. be attainable at the present time. 1.7 jig/ .17 1Ag/L and .017 )g/L -

* For comparison purposes. two Therefore. the levels which may result in respectively. If the above estimates are
approaches were used to derive incremental increase of cancer risk over made for consumption of aquatic
criterion levels for monochlorobenzene. the lifetime are estimated at 10-l 1". organisms only. excluding consumption
Based on available toxicity data, for the and 10". The corresponding criteria are of water, the levels are 107 Ag/L 10.7
protection of public health, the derived 9.4 Lg/l. .94 jig/.. and .094 jig.L ILg/L and 1.07 jig/L respectively. Other
level is 488 pg/L Using available. respectively. I the above eatimatia are - concentrations representing different
organoleptic data. for controlling made for consumption of aquatic risk levels may be calculated by use of
undesirable taste and odor quality of" organisms.only, excluding consumption the Guidelines. The risk estimate range
ambient water, the estimated level is 20 of water, the levels are 2.430 pg/. 243 is presented for information purposesfg/L It should be re.gnzed that pg/L and 24.3 gg/I respectively. Other and does not represent an Agency
organoleptic data as a basis for - .. concentrations representing different Judgment on an "acceptable" risk leveL
establishing a water quality criteria- risk levels may be calculatedby use of For the maximum protection of human
have limitations and have no - - _ the Guidellines. The risk estimate range health from the potential carcinogenic
demonstrated relationship to potentia" Is presented for information purposes effects due to exposure of hexa-
adverse human health effects.- and does notrepresent an Agency chloroethane through ingestion of
Mar- ia-t:e Judgment on an "acceptable" risk level contaminated water and contaminated

For the protection of human health aquatic organisms, the ambient water
Freshwater Aquatic Life " - from the toxic properties of 1.1.1. -, concentration should be zero based on

The available freshwater data trichioroethane Ingested through water the non-threshold assumption far this
Tor a- and contaminated aquatic organism, the chemicaL However. zero level may not

chlorinated ethanes indicate that ambient water criterion La determined to be attainable at the present time.
t iicreas s chlorinationd itha ac "be 164 mg[L.. Therefore. the levels which may result in

Increasig chlorination. and that acute For the protection of human health incremental increase of cancer risk overtoxicity occurs at concentrations as low ."from the toxic properties of 1.1J,,-tri- -the lieime are estimated at 1(r6 10-

mowechioroethane ingested through " and 10'. The corresponding criteria are18.000 jig/I for two tricJoroethanea, ". - contaminated aquatic organisms alone. 19/zg/L 19/Ag/L and.19/L/L
9.3M) Mg/I for two tetrachloroeth nes. . the ambient warer criterion is respectively. If the above estimates
7.240 jig/I fur pentachloroethane. and " deter aned to be 1.03 gL "made for consumption of aquatic

fro thel toor propertieshane ofr 1Ati mathe fetiosme tio aoe aqutic~ 0980 ,g/I for hexachloroethane. Chronic . For the maximum protection of human . organisms only. excluding consumptiontoxicity occurs at concentrations as low health from the potential carcinogenic "of water, the levels are 87.4 ;pg/L 8.74as 20.000 ;&g/1 for 1.2-dichloroethane. -- effects due to exposure of 1.1.2-
9.400 pg/I for L1.2-trichloroethane. 2.400 trichloroethane through Ingestion of concentrations representing differentpg/rfor 1.1.2.2.-tetrachloroethane. 1.100 contaminated water and contaminated rosk levels may be calculated by use of;Lg/l !or pentachoroethane, and 540 zgi! aquatic organisms, the ambient water the Guidelines. The risk estimate range
for he-xachloroethane. Acute and -- - :. concentration should be zero based an is pesene for information reschronic toxicity would occur at lower ff, the non-threshold assumption for this d oes trpresent a 'r~ n Agoeconcentrations among species that are - and dostrepresent an Agency

cheatical. aoeer evel ma. t judgment on an "acceptable" risk level
o beattainable velsthe present rle.. Using the present guidelines, a

S rTherer, the levels which may res.t in satisfactory criterion cannot be derived
incremental, incease of cancer risk over

The available saltwater data for - . the Lifetime are estimated at 10- % 10-4' athi aime d th f c
chlorinated ethanes indicate that and 10-":The correspondin criteria ar the available data or
toxicity increases gre atly with U 6.0MA. g/LA and M mo.. Uila th n e e
increasing chlorinatlon and thatacte specely, the abe - Using the present guidelin a
toxcity to fish and invertebrate species' made for onsuthption of aquatic satisfactory criterion cannot be derived..... atr thishpio ofm auquatticsl~~ecyoccurs atconcentrations a low as *- organusma only. excludling consumption at this time d the Insufficiency in
113.000pg/l for 1.2-dfloroethane, - ' of watn. the levels are 418 jig/L 41.8 the available data for 1.1.-
31.200 .g/l for 1.1.1-trichloroethane. 1 pg/1.and 4.18 pg/l respectively. Other - Using the present guidelines, a
9.020 jgl for 1..22-tetrachloroethane." concentratiocs representrig different U
390 gg/l for pentachloroethane, and 940 risk levels may be calculated by use of satisfactory criterion cannot be derived
.Ag/ b for hexachloroethana. Chronic - -the Cidelijes. The risk estimate range at this time due to the insufficiency in
toxicity occurs at concentistions as low-- Is presented for Information purposes tetrachlorethane.
as 281 jig/l for pentachloroethane. Acute-" and does not represent an Agency t
and chronic toxicity would occur at " judgment on an "acceptable" risk level Using the present guidelines. a
lower concentrations among species- For the maximum protection of human atisfactory criterion cannot be derived

r that are more sensitive than those "' h ealth from the potential carcinogenic at this time due to the insufficiency in
tested. - -.- -- ' '- - effects due to exposure of L1,2..2-tetra-. the available data for
Human He " ' "-""a 'h c;l-oroethane through ingestion of pentachioroethane.

.. contam nated water and contaminated Chlorinated Napbthalenes
- For the maximum protection of han aquatic organisms, the-ambient water

health from the potential carcinogenic concentration should be zero based on resA'wotezAquaac DIfe
effects due to exposure of .2-di- - thi non-threshold assumption for this The available data for chlorinated
chloroethane through ingestion of chemical. However, zero level may not nsphthalenes indicate that acute
contaminated water and contaminated - be attainable at the present time. toxicity to freshwater aquatic life occurs
aquatic organism& the ambient water " Therefore, the levels which may result in at concentrations as low as 1.5W jig/I
concentration should be zero based on incremental increase of cancer risk over and would occur at lower
the non-threshold assumption for this the lifetime are estimated at 1mt'. lo"- concentrations among species that are
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more sensitive than those' tested. No demonstrated relationship to potential level which would protect against the
data are available concerning the adverse human health effects. " potential toxicity of this compound.
chronic toxicity of chlorinated Sufficient data is not available for 4- Using available organoleptic data. for
naphthalenes to sensitive freshwater monochlorophenol to derive a level controlling undesirable taste and odor
aquatic life. - .- which would protect against the quality of ambient water, the estimated

• - " potential toxicity of this compound. level is I I&/IL It should be recognized
SaltwaterAquatic Life. Uing available organoleptic data, for' that organoleptic data as a basis for

'The available data for chlorinated controlling undesirable taste and odor establishing a water quality criteria
" napthalenes indicate that acute toxicity quality of ambient water, the estimated have limitations and have no -

to saltwater aquatic Life occurs at --- level is 0.1 ag/i. It should be recognized demonstrated relationship to potential
concentrations as low as 7.s pg/I and that organoleptic data as a basis for adverse human health effects.
would occur at lower concentrations establishing a water quality criteria For comparison purposes. two
Samong species that are more sensitive have limitations and have no - approaches were used to derive
tKan those tested. No data are available demonstrated elationship to potential criterion levels for 2.4.5-trichlorophenol

o concerning the chronic toxicity of -. adverse human health effects. Based on available toxicity data. for the
chlorinated naphthalenes to sensitive Sufficient data is not available for 2.3- protection of public health, the derived
saltwater aquatic lie. * , dichlorophenol to derive a level which. .level is 2.8 mg/L Using available

t .would-protect against the potential organoleptic data, for controlling
Hum..nHtal- "toxicity of this compound. Using undesirable taste and odor quality of

Using the present guidelines. a available organoleptic data. for ambient water, the estimated level is 1.0
satisfactory criterion cannot be derived contrpjling undisirable taste and odor pg/L It should be recognized that
at this time due to the insufficiency in -quality of ambient water, the estimted organoleptic data as a basis for
the available data for chlorinated level is .04 pg/L It should be recognized - establishing a water quality criteria
napthalenes. .... that organoleptic data as a basis for have limitations and have no

- : ."establishing a water quality criteria demonstrated relationship to potential
orinated Phenols .have limitations and have no - adverse human health effects.

FreshwaterAquatic Life - - demonstrated relationship to potential For the maximum protection of humi
- - adverse human health effects. health from the potential carcinogenic

The available freshwater data for Sufficient data is not available for 2.5- effects due to exposure of 2.4,6-
chlorinated phenols indicate that -dichlorophenol to derive a level which - trichlorophenol through ingestion of
toxicity generally increases with " " - would protect against the potential contaminated water and contaminated
increasing chlorination, and that acute toxicity of this -compound. Using aquatic organisms, the ambient water
toxicity occurs at concentrations as low available organoleptic data, for concentration should be zero based on
as 30 pg/I for 4-chloro.3-methylphenol to controlling undesirable taste and odor the non-threshold assumption for this
greater than 500.000 Itg!1 for other quality of ambient water, the estimated chemical Howeveri zero level may no,
compounds. Chronic toxicity-occurs at level.is .5jg/L It should be recognized be attainable at the present time.
concentrations as low as 970 pg/l for that organoleptic data as a basis for Therefore, the levels which may result in
.4.-trichlorophenol. Acute and chronic establishing a water quality criteria incremental increase of cancer risk ov

toxicity would occur at lower --. have limitations and Fave no the lifetime are estimated at 10-1. 10-'.
concentrations among species that are demonstrated relationship to potential and 10" The corresponding criteria are
more sensitive than those tested. - adverse human health effects. 12 pg/1, 1.2 pg/. and .12 Mg/i

SaltwaterAquatic Life "': " ... .. Sufficient data is not available for 2.6- respectively. If the above estimates ar
dichlorophenol to derive a level which made for consumption of aquatic

The available saltwater data for would protect against the potential - organisms only, excluding consumptioi,
chlorinated phenols indicate that . toxicity of this compound. Using . of water- the levels are 36 ;ig/L 3.8 ;pg/L
toxicity generally increases with, . . available organoleptic data, for and .3 pg/L respectively. Other
increasing chlorination and that acute - controlling undesirable taste and odor concentrations representing different
toxicity occurs at concentrations as low quality of ambient water, the estimated risk levels may be calculated by use o.
as 440 pg/l for 2.3,,6-tetrachlorophenol level is .2 pg/L It should be recognized the Guidelines. The risk estimate range

- and ."9.700 pg/l for 4-chlorophenol. that organoleptic data as a basis for . is presented for information purposes
Acute toxicity would occur at lower establishing a water quality criteria and does not represent an Agency
concentrations among species that are have limitations and have no judgment on an "acceptable" risk leve.
more sensitive than those tested. No - demonstrated relationship to potential Using available organoleptic data. for
data are available concerning the - adverse human health effects. controlling undesirable taste and odor
chronic toxicity oT chlorinated phenols Sufficient data is not ivailable for 3.4- quality of ambient water, the estimate
to sensitive saltwater aquatic life... dichlorophenol to derive a level which level is 2 pg/L. It should be recognized
.Human Health' - - .: would protect against the potential - that organoleptic data as a basis for

" toxicity of this compound. Using . establishing a water quality criterion
Sufficient data is not available for 3- available organoleptic data, for have limitations and have no

monochlorophenol to derive a level . controlling undesirable taste and odor demonstrated relationship to potentiz
which would protect against the quality of ambient water, the estimated adverse human health effects.
potential toxicity of this compound. - level is .5 pg/L It should be recognized Sufficient data is not available for 2.

_ Using available organoleptic data. for that organoleptic data as a basis for methyl-4-chlorophenol to derive a lev,
controlling undesirable taste and odor establishing a water quality criteria - which would protect against any
quality of ambient water, the estimated have limitations and have no potential toxicity of this compound.
level is 0.1 Ag/L It should be recognized demonstrated relationship to potential Using available organoleptic data. for
that organoleptic data as a basis for adverse human health effects. controlling undesirable taste and odo
establishing a water quality criteria Sufficient data is not available for quality of ambient water, the estimal:
have hrniiattons ar.d have no Z.3,4.6-tetrachlorophenol to derive a level is 1800 pg/I. It should be
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recognized that organoleptid dat as'a -If the above estimates are made for Sa twater Aquatic Lilt
basis for establishing a water quality consumption of aquatic oranisms o3, T d a or
criterion have limitations and have no excluding consumption of water. the • The data base for saltwater species is
demonstrated relationship to potential levels are 18.4 n/l. 1.84 ng/L. and *8 limited to on@ test and no statement can
adverse human health effects. ng/L respectively. Other concentrations bemade concerning acute or chronic

Sufficient date Is not available for 3- representing different risk levels may be -
methyl-4-chlorophenol to derive a level calculated by use of the Guidelines. The Hammn Heali "
which would protect against the risk estimate range Is presented for
potential toxicity of this compound. Information purposes and does not For the maximum protection of human
Uing available organoleptlc data. for represent an Agency judgment on an health from the potential carcinogenic
cotrolling undesirable taste and odor -acceptable risk lel- effects due to exposure of chloroformcontlll8 udeshebl tate ad oor ac ptala"ris liyL . " "-through ingestion of contaminated water
quality of ambient wate, the estimated -:. For the maximum protection of human and contaminated aa ter
level is 3000 lVgL It should be : ". - health Grnt the potential carcinogenic and aminated atic organisms.

P reognied hat rgaolepic ata s athe ambient water concentration shouldreognied that oqanoleptic dataaa a effects due to exposure of bis (2. . be zero based on the non-threshold
basis for establishing a water quallty . chloroethyl)ether through Ingestion of assumpto, for this chemical. However.
criterion have limitations and have no asmto o hsceia.Hwvr
demonstrated relationship tanp aeno contaminafted water and contaminated zero level ihay not be attainable at the
adverse huanhealth effects. *- aquatic organism, the ambient water 'present time. Therefore. the levels which

Sufficientdata is aot available for 3- concentration sbould be zero based on may result In incremental Increase of
methyl-chlorophanl to derive a lel the non-threshold assumption for this cancer risk over the lifetime are
which would protect against the chemical However. zero level may not estimated at 10". Ur" and 10- . The
potential toity of this compound. be attainable at the present time. - corresponding criteria are 1.90 sg/iL .19
Using available organoleptic data. for -Therefore. the levels which may result in ;g/L and .09 1&g/l respectively. If the
ontroing undesirable taste and odor ; incremental increase ofcancer risk over - above estimates are made for
quality of ambient water, the estimated the lifetime are estimated at 10" -0". consumption of aquatic organisms only.
level is 20 pg/L It should be recognized and I0 - 7. The corresponding criteria are excluding consumption of water, the
that organoleptic data as a basis fr - .3 g/L .03 jig/I. and .003 jig/i.- levels are 157 gg/L 15.7 jig/L and 1.57
establishing a water quality criterion respectively. If the above estimates are pi//L respectively. Other concentrations
have limitations and have no ! I made for consumption of aquatic - representing different risk levels may be
demonstrated relationship to potential "organisms only, excluding consumption calculated by uie of the Guidelines. The
adverse human health effects. o " of water, the levels are 13.8 ig/I. 1.38- risk estimate range is presented for

o y t ". :"'pL andam35 jig/L. respectively. Other information purposes and does not
o Et--' ' ' concentrations representing different represent an Agency judgment on an

FrishwoterAquaiic Life . --~ -rfisk levels may be calculated by use of* "acceptable" risk leirel.

' The-avaiable data for chlroalkyl - - the Gutdellnes. The risk estimate range 2-Chlorophenol
ethers indicate that acute toxicity to Is presented for information purposes FreshwterAquaticLife
freshwater aquatic li at and does not repr-ient an AgencyL
concentrations as low as mao.00/g1'( judgment on an "acceptable" risk level The availabe data for 2-chlorophenol
and would occur at lower , For the protection of human health - indicate that acute toxicity to freshwater
concentrations among species that are - from the toxic properties of bis (2-. aquatic life occurs at concentrations as
more sensitive than those tested. No - chloroisopropyl) ether ingested through low as 4.380 jg/l and would occur at
definitive data are available €once-'8 water and contaminated aquatic- lower concentrations among species
the chronic toxicity of chloroalkyl ethers organisms, the ambient water criterion . that are more sensitive that those tested.
to sensitive freshwater aquatic if. - Is determined to be 34.7 ,g/I. -- - No definitive data are available

-- dA ' ,-Fthe ptecton of human hea concerning the chronic toxicity of 2-
Sai"atrAquadc ife. - -.. from the toxic properties of bis (2. -. - chlorophenol to sensitive freshwater

No saltwater organisms have beeu chlr.- sopropyl) ether ingested through ' aquatic life but flavor impairment occurs
tested with any chloroalWy ether and no contaminated aquatic organisms alone. In one species of fish at concentrations
statement can be made concerning acute -. the ambient water criterion is - - as low as 2.000 jig/l.
and chronck.txiclty. - . . . . determined to be 4.38 mg/L .-Sa/waerAquaticLife -

k - . .- atae qai ieHuman Healh -_-. . - - .Z . Cdolo-m - No saltwater orgarrisms have been
For the maximum protection of human r~ bwaterAuac Lii'. , tested with 2-chiorophenol and no

health from the potential carcinog tic .. .. - statement can be made concerning acute
* effects due to exposture of bis-, • * " The av'ailable data for choloroform and chronic toxicity.

(chloromethyl)-ether through ingestion '.. Indicate that acute toxicity to freshwater H
- of contaminated water and - - .--. aquatic life occurs at concentrations as Human Health

containinated aquatic organisms. the low as 28,900 jg/L and would occur at Sufficient data is not available for 2-
-ambient water concentration should be lower concentrations among species chlorophenol to derive a level which

t zero based on the non-threshold . that are more sensitive than the th-ee wo,,'d protect against the potential
3 assumption for this chemical. However. tested species. Twenty-seven-dayLC.5O toxicity of this compound. Using

zero level may nut be attainable at the values indicate that chronic toxicity available organoleptic data. for
present time. Therefore. the levels which occurs at concentrations as low as =.40 controling undesirable taste and odor
may result in incremental increase of jig/i. and could occur at lower quality of ambient water, the estmated

'4 cancer risk over the lifetime are concentrations among species or other level is 0.1 ug/l. It should be reccgruzed
* estimated at 10-. i0" , and 0" . Th7e life stages that are more sensitive than - that organoleptic data as a basis for

corresponding criteria are .038 mg/L the eariiest Life cyre stage of the establishing a water quality crite."a
.003 .giL and 00=8 rg/I. respeclively. rainbow trout. have Limitarions and have no
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demonstrated relationship to potential calculated value Is comparable to the that are more sensitive than those
adverse human health effects, present standard. For this reason a tested.

selective criterion based on exposure Human Health
solely from consumption of 6.5 grams of

esh water Aquatic Life .aquatic organism was not derived. The ambient water quaity criterion
For total acoverabl e hxqalen C opper eie, for cyaflide is recommended to be
For tot recoverable hexavalent copper identical to the existing drinking waterchromium the criterion to protect .freawoht" Aqua~pr standard which is 200 g/L Anayss of

freshwater aquatic life as derived using - rthe toxic effects date resulted in a
the Guidelines Is 0.29 p gl as a 24-hour For tojal recoverable copper the calculated level which s protective of
average and the concentration should criterion to protect freshwater aquatic human health Eaiest the irestion of
not exceed 21 g/1 at any time. life as derived using the Guidelines is 5.6- contaminated water and contaminated

For freshwater aquatic life the pg/I as a 24-hour average and the aquatic organisms. The calculated vat
concentration (in I8/1) of total concentration (in ,81) should not is comparable to the present standard.
recoverable b-ivalent chromium should exced the numerical value given by For Wi reason a selective criterion
not exceed the numerical value given by" e(0.94(ln(hardnesJ)-1.23) at any time. basei-on exposure solely from
.e(12A.ln(hardness))+ 3.48)" at any For example. at hardnesses of 50. 100. consumpton of 6.5 grams of aquatic
tie. For example, at hardnesses of 50. and 200 mg/I CaCO, the concentration onsmstionot 5rsfq.

10o and zoo mg/I as CaCOs the of total recoverable copper should not organisms was not derived.
concentration of total recoverable exceed 22. 22. and 43 g/I at any time. DOT and Metabolites

trivalent chromium should not exceed SaltwaterAquatic Life FreshwaterAquatic Life
2.200 4.700 and 9.900 pg/I respectively.
at any time. The available data indicate For total recoverable copper the DOT

that chronic toxicity to freshwater criterion to protect saltwater aquatic life For DDT and its metabolites the
- aquatic life occurs at concentrations as as derived using the Guidelines is 4.0 criterion to protect freshwater aquatic

low a 44 g/l and would occur at lower pg/1 as a 24-hour average and the life as derived using the Guidelines is
concentrations among species that are concentration should not exceed 23 pg/l 0.010 Lg/l a a 24-hour average and qJ
more sensitive than those tested. at any time. - _ concentration should not exceed 1.1 pg/l

" Ahuman Health at any time.Saltwater Aquatic iJie .- _

For total recoverable hexavalent Suffcient data is not available for - TDE -

chromium the criterion to protect copper to-derive a level which would The available data for TDE indicate
saltwater aquatic life as derived using protect against the potential toxicity of that acute toxicity to freshwater aquatic
the Guidelines is 1 pg/l as a 24-hour this compound. Using available . life occurs at concentrations as low as

average and the concentration should ' organoleptic data. for controlling I 0.6 g/I and would occur at lower

- not exceed 1.260 $g/l at any time., undesirable taste and odor qualit of concentrations among species that are
For total recoverable trivalent ambient water, the estimated level is I more sensitive than those tested. No

chromium, the availabe data indicate . - mg/L It should be recognized that data are available concerning the -
that acute toxicity to saltwater aquatic organoleptic data as a basis for chronic toxicity of TDE to sensitive
life occurs at concentrations as low as establishing a water quality criteria freshwater aquatic life.
10.300 jg/Il. and would 6ccur at lower have limitations and have no

concentrations amoung species that are demonstrated relationship to potential DDE

more sensitive than those tested. No adverse human health effects. The available data for DDE indicate

,data are available concerning the - Cyanide - that acute toxicity to freshwater aquati.

chronic toxicity of trivalent chromium to , " . . ife occurs at concentrations as low as

sensitive saltwater aquatic life. Frehwater Aquatic Life _- 10 g/I and would occur at lower
.. ..... .. "o " . - " r free cyanide (sum of janlde . concentrations among species that are

Human Health a umocynd
present as HCN and CN-, expressed as more sensitive than those tested. No

For the protection of human health CN) the criterion to protect freshwater data are available concerning the
from the toxic properties of Chromium aquatic life as derived using the chronic toxicity of DDE to sensitive
IIl ingested through water and Guidelines is 3.5 pg/I as a 24-hour freshwater aquatic life.
contaminated aquatic organisms. the average and the concentration should Saltwater Aquotic Life
ambient water-ruiterion is determined to not exceed 52 pg/I at any time. .
be 170 mg/l. ..... . L -" .-+ DDT

For the protection of human health - " citwaterAquabc - . For DDT and its metabolites the
from the toxic properties of Chromium - The available data for free cyanide criterion to protect satwater aquatic 1ifL
Ill ingested through contaminated . (mum of cyanide present as HCN and . as derived using the Guidelines is 0.0010
aquatic organisms alone, the ambient '...CN-, expressed as CN) indicate that " - Lg/I as a 24-hour average and the
water criterion is determined to be 3433 - acute toxicity to saltwater aquatic life concentration should not exceed 0.13
mg/L - . - occurs at concentrations as low as So "jg/1 at any time.

The aJrbient waterquality criterion " pg/I and would occur at lower - -

* for total Chromium VI is recommended -concentrations among species that are TDE

to be identical to the existing drinking more sensitive than those tested. If the The available data for TDE indicate
water standard which is 50 pg/l. - acute-chronic ratio for saltwater that acute toxicity to saltwater aquatic
Analysis of the toxic effects date organisms is similar to that for life occurs at concentrations as low as

-esulted in a calculated level which is freshwater organisms. chronic toxicity. 3.6 pg/I and would occur at lower
protective of human health against the would occur at concentrations as low as concentrations among species that are
inpestion of contaminated water and 2.0 pg/I for the tested species and at more sensitive than those tested. No
contaminated aquatic organisms. The lower concentrations among species date are available concerr .,n the
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7 chronic toxicity ofTDE to* snsitdve through water and contaminated aquatic Saltwater Aquatic Life
saltwater aquatic lIf. organisms. the ambient water criterion The available dais for

a DOE Is defermlned to be 40 isg/L dlchloaethylenes indicate that acute
The available data for DDE For the protection of human health toxicity to saltwater aquatic life occurs

i from the trxlc properties of. at concentrations as low as 224.000 MI!
that acute toxicity to saltwater aquatic dchlorobenzenes (all isomers) ingested and would occur at lower
life occurs at concentrations as low as throuir contaminated aquatic organisms concentrations among species that are

.14 I/l and would occur at lower alone. the ambient water criterion is - more sensitive than those tested. No
concentrations among spees that are determined to be 2a mg/L, data are available concerning the
more sensitive than those tested. No
data are available concerning the Dichloobecaldines chronic toxicity dichloroethylenes to

chronic toxicity of DDE to sensitive Fr wotezAquoricJ. sensitive saltwater aquatic life.
saltwater aqualtc 1" - "" -umanHeahle
, at.. a .... The data base available for r th
Jiuman HuJth •........ dichlorobenzldines and freshwater For the maximum protet on of humo r

For the maximum protection of human irganoisms ia limited to one test on health fdm te potential carcinoenic

health from the potential cr ogenic '.bioconcentration of 3.3. effect due to exposure of

effects due to exposure a DOT througfr dlchliorobenzidine and no stateijent can Ll-dichloroethylene through Ingestion o
ingestion of contaminated water and be made concerning acute or chronic contaminated water end contaminated

contaminated aquatic organisms. the toxiclty. .•taquatic organism the ambient waeor
ambient water concentration should be ltwnquc 'ftion should be ero base on
zero based on the non-thresholdS Ae the non-threshold assumption for this
asumption for this chemicaL However. - No saltwater organisms have been chemicaL However. zero level may not
zero level may not be attainable at the ' tested with any dichlorobenzidine and - be attainable at the present time.
present time. Therefore. the levels which no statement can be made concerning Therefore. the levels which may result in
may result in incremental increase of acute or chronic toxicity. incementa increase of cancer risk over
cancer risk over the lifetime are the Lifetme an estimated at o-, 10-
estimated at 10 " . 2 " . and 10-. The Human Health and 10 - . The corresponding criteria are
corresponding criteria ar -24 nig/L. 4 For the maximum protection of human .33 Ag/:,.033 jAg/I. and .0033 gSg/L
g/, and .0024 ng/l. respectively. If the health from the potential carcinogenic respectively. If the above estimates are

above estimates are made for . ffects due to exposure of " made for consumption of aquatic
consumption of aquatic organisms only- dichlorobenzidine through ingstion of organisms only, excluding consuinption
excluding consumption of water. the -contamlnated water and contaminated of water..the levels are 28.5 lg/l, 1.8a
levels are .24 gL. .024 ng/ and =04 aquatic birganisms. the ambient watereel j. and .185 ;A/L respectively. Other
ug/, respectively. Other concentraidons - concentration should be zero base on concentrations representing different
representing different risk levels may be- the non-threshold assumption for this risk levels may be calculated by use of
calculated by use of the Guidelines. The henical However. zero level may not the Gwdellnes. The risk estimate range
risk estimate range is presented for. - be attainable at the present time. is presented for information purposes
Information purposes and does not Therefore., the levels which may resu.t i and does not represent an Agency
repr4sent-an Agency judgment of an ' Incremental increase of cancer risk over -judgment on an "'acceptable'" risk level
"acceptable" risk level . the Lifetime are estimated at 10-' , 10"6 Using the present guidelines, a

ae -satisfactory criterion cannot be derivedDichlorobenzenes and 10"*. The corresponding cri tena atries ti tor insufficency in the
- " -.... -' " .103 ;&g/L .0103 Ag/l. and .00103 A/1l, at this t e due to t.n-dicen ihnlen e

Freshwater Aquatic Life respectively. If the above estimates are available data for 1.2-ch.oroetylene.

The available data for . - made for consumption of aquatic 2,4-Dichlorophenol
dichlorobesuenes indicate that acute - organisms only, excluding consumption
and chronic toxicity to freshwater - . of wat.the levels are .04 8/4 MM Freshwater Aquatic Life

aquatic life ocr at concentrations -. ug/L and .00204 jg/L respectively. The available data for 2.4-
low as =W and 763 jg/L respectively. Other concentrations representing dichlorophenol indicate that acute and
and would occur at lower . different risk levels may be calculated chronic toxicity to freshwater aquatic
concentrations among species that are . by use of the Guidelines. The risk life occurs at concentra tions as low as
more sensitive than those tested. estimate range is presented for 2.021 and 35 ,g/L respectively. and

Saltwo er A quatic Life Information purposes and does not would occur at lower concentrations
, " represent an Agency judgment on an among species that are more sensitive

The availablea data' for -acceptable" risk level. that those tested. Mortality to early life
dlchlorobenzenes indicate that acute stages of one species of fish occurs at
toxicityJo saltwater aquatic life occurs Dtchloroetbylanes -concentrations as low as 70 &g/'L
at concentrations as low as 1.70 Mg/I FivshlwotarAquatic Life • SoitiwterAquatic Life
and would occur at lower : " -- - - - . .
concentrations among species that are . The available data for " " Only one test has been conducted
more sensitive than those tested. No dichloroethylenes indicate that acute with saltwater organisms on 2.4-.
data are available concerning the toxicity to freshwater aquatic life occurs dicblorophenol and no statement can be
chronic toxicity of dichlorobenzenes to at concentrations as low as 11.600 g/l made concerning acute or chronic
sensitive saltwater 4quatic life. and would occur at lower toxicity.
Human Health concantrations among species that are

more sensitive than those tested. No Human Health
For the protection of buman bealth definitive data are available concerning For compaJnson purposes, t%%o

from the toxic properties of- the chronic toxicity of dichiorethylenes approaches were used to derive
dichlorobenzenes fal isomers) ingested to sensitive freshwater aquatic LIe. c.neron leveis for 1.4-dichloropbencl.
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Based on available toxicity data, for the the ambient water criterion is aquatic organisms, the ambient water
protection of public health, the derived determined to be 14.1 mS/L concentration should be zero based o..
level is 3.09 mg/L Using available " . thylphoiil the non-threshold assumption for this
organoleptc data. for controlling chemical. However. zero level may nc"
undesirable taste and odor quality of FreswaterAquatic Life be attainable at the present time.
ambient water, the estimated level Is 0.3 'e available data for 2.4- Tberefore, the levels which may resul. _.
pg/L It should be recognized that dimethylphenol indicate that acute incremental increase of cancer risk over
organoleptic data as a basis for toxicity to freshwater aquatic lif occurs the lifetme are estmated at 1-6 10-1
establishin a waterquality crtera at concentrations aquw cs 2life Ion and 10 The corresponin criteria a
ave limistations and have no and would occur at lower Li p S/L 0.11 18/IL and 0.011 pg/L

demons ted lationsh p t potet concentrations among species that are respectively. U the above estimates are
adverse humn health effect. more sensitive than those taeste&, No made for consumption of aquatic
Dichloropropanes/Dichloropropenes. data are available concerning the organisms only. excluding consumptc

, chronic toxicity of dlmethylphenol to - of water, the levels are 91 jLg/L 9.1 pg.
Freahwater Aquadc Lse - - - sensitive freshwater aquatic [le- and 0.1 pg/L respectively. Other

The available data for concentrations representing different
The e idcaethat acue SaltwaterAquatic L#* risk levels may be calculated by use c

and chronic t ixncity to freshwater No saltwater organisms have been the Guidelines. The risk estimate rang

aquatic life occurs at concentrations as tested with 2.4-dimethylphenol and no is presented for information purposes
low as 23.000 and 5.700 jg/L - statement can be made concerning acute and does not represent an Agency
respectively, and would occur at lower and chronic toxicity. Judgment on an -acceptable" risk levi
concentrations among species that are Human Health 1.2-Diphenylhydrazine
more sensitive than those tested. Suffictant data are not available for FreshwaterAquatic Life

The available data for a 2.4-dimethylphenol to derive a level
dichloropropenes tndicate that acute . which would protect against the The available data for 1.2-
and chroic toxicity to freshwater . potential toxicity of this compound. diphenylhydrazxne indicate that acute
aquatic life occurs at concentrations as Using available organoleptic data, for toxicity to freshwater aquatic life occ=-s
low as 6.060 and 244 A$IL respectively, controlling undersirable taste and odor at concentrations as low as 270 jg1/1
and would occur at lower - - lity of ambient water, the estimated would occur at lower concentrations
concentation among speces that are is 400 pg L It should be recognized among species that are more sensitive

. that organoleptic data as a basis for than those tested. No data are available
SaltwaterAquatic Life - ... establishing a water quality criteria concerning the chronic toxicity of 1.2-

The available datafr "- -. ". have limitations and have no . - diphenylhydrazine to sensitive
demonstrated relationship to potential freshwater aquatic life.

dichloropropanes indicate that acute adverse human health eflects.and chronic toxicity. to saltwater aquatic - - -r~ut/ .;

life occurs at concentrations a low as 2M4-Dinitrotoluene No saltwater organisms have been
10.300 and 3.040 pag/l. respectively, and FreshwaterAquatic Life tested with 1.2-diphenylhydranne an.,
would occur at lower concentrations no statement Can be made conce."riamong species that are more sensitive The available data for 2.-osaeen a emdecnenn
than those tested. more . dinitrotoluene in'dicate that acute and acute and chronic toxicity.
tThe avaiable data for - - chronic toxicity to freshwater aquatic Human HealthdTh laoropropees indic at tt acute life occurs at concentrations as low astoxicity to saltwater aquatic 3lfe occan 330 and 230 1g/L respectively, and For the maximum protection of human
toictto l aquatic lif occs would occur at lower concentrations health from the potential carcinogeni(
and would occur at lower .. among species that are more sensitive effects due to exposure of 1.2-
concentrations among species at than those tested. diphenylhydrazine through ingestion L.conenraios mog peie tatar contaminated water and contaminated
more sensitive than those tested. No Salt Wter Aquatic Life aquatic organisms, the ambient wale,
data are available concerning the - The avail-able data for 2.4- concentration should be zero based o
chronic toxwcity of dic doropropenen to dinitrotoluenes indicate that acute the non-threshold assumption for th:s
sensitive saltwater .aq uatic life. toxicity to saltwater aquatic life occurs chemical. However. zero levei may not
Human Health .. at concentrations as low as 50 jg/l and be attainable at the present fame.

. would occur at lower concentrations Therefore, the levels which may resulUsing the present guidelines, a
satisfactory criterion cannot be derived among species that are more sensitive incremental increase of cancer risk o,

than those tested. No data are available the lifetime are estimated at 20". 0-'.at this time due to the insufficiency in concerning the chronic toxicity of 24- and 10". The corresponding criteria s-
the available data for dichloropropanes. dinitrotoluenes to sensitive saltwater 422 ung/ 42 ng/l. and 4 ng/L
For the protec tie of hun health aquatic life but a decrease in algal zell respectively. If the above estimates a

from the toxic properties of numbers occurs at concentrations as made for consumption of aquatic
dichloropropenes ingested through low as 370 g/I. organisms only, excluding consumption
water and contaminated aquatic of water, the levels are 5.8 Ag.!L 0.56
organisms, the ambient water criterion Human Health ig/L and 0.0M pI respectively.
is determined to be 87 pig/L For the maximum protection of human Other concentrations represent"n

For the protectien of human health health from the potential carcmnogenic different risk levels may be calculated
from the toxic properties of effects due to exposure of 2.4- by use of the Guidelines. The rsk
dichloropropenes ingested througlh dinitrotoluene through ingestion of estimate range is presented for
contammaled aquatic orgamsms alone, contaminated waie. and contaminated in ormation purposes and does not
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represent an A41encY udgment on an aquatic life occurs at concentrations as Haloethers

acceptable" risk Level low as 32.000 i/l and would occur at' Freshwater Aquatic Life"accptale"ris levl "" :" " lower concentrations among species

-.. dosu- an" ower ensti ve an those The available data for haloethers
~sulfanthat are more sensitive than those

Freshwater Aquatic Life tested. No deritive data are available indicate that acute and chronic toxicity

For endoaulfan the criterion to protect c ConcerninI the chronic toxicity of to freshwater aquaticlife occur at

Fr.thylbefien to sensitive freshwater concentrations as low as 380 and 12

freshwater aquaic life as derived usinge S/L respectively, and would occur at

the Guidelines leu= pg/I as a 24-hour aquatic l-. concentrations among species
average and the concentration should , Saltwater Aquatic Life - _ " ..- that are more sensitive than those

not exceed 0.22 g/l at any Ut"D- The available data for ethylbenzene tested.
.twter Aqutc. " -,: dcate that acute toxicity to saltwater Saltwater Aquatic L#*

Pot andoasufan the crtarion to protec aquatic life occurs at concentrtlons as No saltwater organisms have been"

saltwater aquatic life as derived using law as 430 jLg/l and would occur at -. tasted with any haloethei and no

the Guidelines Is 0.0087agIl as a 24- lower concentrltions among species estatement can be made concernsn acute

hour average and the concentration that amr more sensitive than those

should not exceed 0.034 "a/1 at any tested. No data are available concerning or chronic toxicity.

time. - .the chrsxc toxicity of ethylberzene to Human HeaLh

Human Health - -. " sensitiv saltwater aquatic life. . Using the present guidelines. a

For- th rtcino ua at Human Health -satisfactory criterion cannot be derived
For the protection of human health tat this time due to the tnsufficiency'tn

from the toxic properties of endosulfan For the protection of human health the available data for haloethers.
ingested through water and from the toxic properties of
contaminated aquatic organisms. the .-. ethylbenzene ingested through water Halomethanes

ambient water criterion is determined to and contaminated aquatic organisms. FreshwaterAquatic Life

be 74 pgl- . the ambient water criterion Is The available data for halomethanes
For the protection of human health " determined to be 1.4 mg/L i ndicate that acute toxicity to freshwater

from the toxic properties of endostlfan - Fft the protection of human health aquatic life occurs at concentrations as

ingested through contaminated aquatic from the taxic properties of low as ___ Ag/ and would occur at
organisms altone the ambient water ethylbenzene ingested through lower concentrations among species
crterion is determined to be 159/Ag/L j contaminated aquatic organisms alone. that are more sensitive than those

Endri ._n *.. - -- the ambient water criterion Is tested. No data are available concerning

FreshwoterAquatic LJ e - "". determined to be 3.28 ma/L .-. ,. the chronic toxicity of halomethanes to

For and-in the-'FI'tm . luoranthene . . - sensitive freshwater aquatic life.
For endrin the criterion to protect .a

freshwater aquaticlife as derived using: Freshwater Aquatic-Life Sall watr Aquatic Life

the Guidelines is 0.0023 I/aI as a 24- The available data for fluoranthene The available data for halomethanes

hour average and the concentration indicate that acute and chronic toxicity

should not exceed 0.18 pg/l at any taine, Indicate that acute toxicity to freshwater to saltwater aquatic life occur at -

- aquatic Lie occurs at concentrations as concentrations as low as 12.000 and
twoteiAquotc La - '...- -" - low as 390 pg/l and would occur at 6,400 pg/L respectively. and would

For endrin the criterion to protect lower concentrations among species occur at lower concentrations among

saltwater aquatic life as derived using that are more sensitive than those speces that are more sensitive than
the Guidelns is 0.0023 pg/l as a 24- _ tIsted. No data are available concerning those tested. A decrease in algal cell

hour average and the concentration ' . the chronic toxicity of fluoranthene to umbers occurs at concentratons as

should not exceed 0.07 pg/I at any sensitive freshwater aquatic lie. mlow as s.SOat /l:

tme. H ea-l. .H m SiatetAquatzcLife H Health.

Human Heath ' i ' z The: 7 available data for fnuoranthene For the maximum protection of huma

he ambient wate qaHtY criterion indicate that acute and chronic toxicity health from the potential carcinoge.ic

for endr'm is recommended to be " ! - - -to saltwater aquatic life occur at • effects due to-exposure of

identical to the eistdg chinking water - concentrations as low as 40 and :5 j/1 chloromethane. bromomethane.
standard which is I -gfL Analysus of the respectively. and would occur at lower dichloromethane.
to=dc affects data resulted in a concentrations among species that are' bromodichlorometbane.
calculated level which is protective of more snsitdwe than those tested. tribromomethane.

human health against the ingestion of - H e . dichlorodifluoromethane.

contaminated water and contaminate& ",- trichlorofluoromethne. or combiratic

aquatic organisms. The calculated value For the protection of human ,iealth of these chemicals through ingestion c

is cornparable to the present standard. from the toxic properties of fluoranthene contaminated water and contaminate

For this rason a selective criterTion ingested through water and aquatic organisms. the ambient water
booed on exposure solely from contaminated scuatic organisms. the concentration should be zero based c

4 consumptJon of 8.5 grema of aquatic ambient water critenon is determined to the coo.tbresbold assumption fcr ,hs

organisms was not derived. be 42 JL" chemical. However. zero level may n.

Ethylbenriana" For the protection cf human health be attainable at the present time.

from the toxic propertes o fluoranthene Therefore..the levels which may res.;

t Frsnwater AqoL'c L'e ingrested ,'hrugh contaminated aquatic incremental increase of cancer nisk.

The available data for ethylbenzene orgamsr.s alone. .he acbient water the lifetimes are estimated at 10-1, 1C

LnCicate tlhat Acute 'oxicty to fresh%%ater c'emon .8 Jdetermr.ned !o be 4 -g and :0-'. The correspond~ng r '.e~a
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"- ijg/L 0.19 Ag/L and 0o.9 p/L SahwftrAquaticI concerning the dumomc toxoty t a
respectively. U the above estimates a The available data for mixture of isomers of BMC to seianrtve
made for consumption of aquatic hexachlorobutadiene indicate !hat acute freshwater aquatic life.
organisms only. excluding consumption toxicity to saltwater aquatic life occurs Saltwatwr Aquatic Life
of water, the levels are 157 4/L, 15.7 at concentrations as low as 32 pgl and
%S$/L and 1.5? pg/L respectively Other would occur at lower concentrations The available date for a eo
concentrations representing different among species that are mare sensitive ISNOUL Of BHC indicate that acme
risk levels may be calculated by use of that those tested. No dain are available toxicity w eahwate auatc life oc
the Guidelines. The risk esthmate range concernig the chironic toxicity of at cone-enratbons as low as 0.34 pug/]
is presented for information purposes hex-elorobutsdiene to sensitive and woud oa at lower
and does not represent an Agency -saltwater aquatc life -concenltaOnsamongspeciestba,,
judgment an an "acceptable" risk leveL t r cl.maoe Sensitive than mon tes teA N

!Hptachlor Human Heath data are avallabie concernin the
r- o the mA0dnim protcIn of human chronic toxicity of a mixture of isomers

Freshwf - . health from the potentia carcinogenic of BHC to sensitive saltwater aquatic
For heptachlor the criterion to protect effects due to exposure of

freshwater aquatic life as derived using hexachlorobutadiene through ingestion Ji-ainalth /
the Guidelines is 0.0038 #gl as a 24- of contaminated water and "
hour average and the concentration contaminated aquatic orgnisms, the For the maximum protection of humar.
should not exceed 0.52 lig/i at any time. -ambient water concentration should be health from the potential carciroleni

-tweru. Lfzero based on the non-threshold effects due to exposure of alpha-HO
Saltwater Aquatic L-ie assumption for this chemical. However, through ingestion of contaminated water

For heptachlor the criterion to protect zero level may not be. attainable at the and contaminated aquatc oranisms.
saltwater aquatic life as derived using present time Therefore. the levels which the ambient water concentration sho
the Guidelines Is 0.0036 j.g/l as a 24.- may result In incremental increase of be zero based on the non-threshold
hour average and the concentration cancer risk. over the lifetimes-ore assumption for this chemical. However.
should not exceed 0.053 g/ at any estimated at 10-' 10-t and 10-'. The - zero level may not be attainable at the
time. PS. - . . - corresponding criteria are 4.47 1g/,. 0.45 present time. Therefore, the levels -
Human Health - - ;./L and 0.045 pg/, respectively. If the may result in incremental increase ol

- .-.- above estimates are made for cancer risk. over the lifetimes are
For the maximum protectidn of human " consumption of aquatic organisms only, estimated at 20"'. 10-' and 10-'. The

health from the potential carcinogenic e excluding consumption of water. the corresponding criteria are 92 ng/L 9.
effects due to exposure of heptachlor . levels are 500 jug/l. 50)ag/L and 5 A11/ ng/L and .92 ng/L respectively. If the
through ingestion of contamri nted water respectivily. Other concentrations above estimates are made for
and contaminated aquatic organisms. - - representing different risk levels may be consumption of aquatic organisms only.
the ambient water concentration should calculated by use of-the Guidelines. The excluding consumption of water, the
be zero based on the non-threshold risk estimate range is presented for levels are 310 ng/L 31.0 ng/L and 3.
assumption [or this chemical. However,. information purposes and does not ng/I respectively. Other concentrsto..
zero level may not be attainable at the represent an Agency judgment on an representing different risk levels may be
present time. Therefore, the levels which "arcepaible" risk level calculated by use of the Cwdelines. -

may resuh in tncremental increase of HIac liorocy e " rsk estimate range is presented for
cancr naoroerth as- information purposes and does notca.ner-risk over the lifefteis are

est alted 10--10 ad' The Lindne " represent an Agency judgment on anan • -.- e. . acepabe-.km
corresponding criteria are 2.78 ugL .28 Freshwater Aquatic Life' "acceptable' risk leecl-mg/L~~~ an"am/ epciey1 h For themd mxuurn protection of bur

--ng/L and .'ng/l respec-lveiy.if the For Lindane the criterion to protect health from the potential carcinogeni,
above estimates are made for "freshwater aquatic life as derived usig effects due to exposure of beta-HCH
consumption of aquatic organisms only. the Guidelnes is 0.080 pgfl es a 24-hour through ingestion of contaminsted wr"-
excluding consumption of water. the average and the concentration should and contaminated aquatic organisms
levels are 2.85 ng/L .29 ng/l, and .029 nvexceed 20e an me.
g/L respectively. Other ... " not exceed 2.0 hg/I at any time. ate ambient water concentration sho

concen ratins representing dierent SaltwoterAquot.ic life be zero based on the non-thresholdassumption for this chemical. Howev--
risk levels may be calculated by use of For saltwater aquatic life the zero level ry not be attmiable at t
the Guidelines. The risk estimate range con'entrstion of rindane should not present ltme. Therefore the bvels w
is presented for infrmation purposes exceed 0.16 pg/i at any time. No data pay res t tin ncementa increase of
and does not represent an Agency ' ' a arvaiabe concerning the chronic cancer risk. over the lifetimes areljudgment on an "acceptable" risk leveL kric:city of indaone to sensitive saltwater estimated at 10- 20',. and 10-'. The

Hexschlorobutadian • -- . . aquatic life. _ -. corresponding criteria are 163 ng! 11 I

FreshwoaterAqvticLife. - BHC -. , " - _ . ns/L and 1.83 ng/L respectively. If the
"- qabove estimates are made forThe available dat-a 1w FreshwaterAquatic Life consumption of aquatic organisms on

hexachlorobutadiene indicate that acute The available date for a mixrwe of excluding consumption of water. the
and chromicAoxicty to freshwater isomers of BHC indicate the, acute levels are 547 g/l. 54.7 ng/L and 5 4"
aquatic rie occur at concentrations as toxicity to freshwater aquatic life occurs ng/L respectively. Other roncentrauc-i
low as 90 and 9.3 gi/L respectively, and at concentratons as low as 100 jg/l and representing different risk levels ma
would occur at lower concentrations would occur at lower concentratons calculated by use of the Gwdelines I
among species that are more senitmve among species that are more sensitve risk estimate range is presented for
than tose tested. than those tested. No data are available information purposes and does not

30
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represent an Aency judgment on an aquatic life occurs at concentrations am Ingested through contaminated aquatic
.acceptable" risk level low as 7.0 and 5.2 jAg/L respectively, and organisms alone. the ambient water
Por the maximum protection of human would occur at lower concentrations criterion Is determined to be 520 mgfL

health from the potential carcinogenic amon species that are more sensitive
effect due to exposure of tech-HCH than those tested.
through higestion of contaminated water Saltwaoer Aquatic Lfe . Fresh wter Aquatic Life
and contaminated aquatic organisms. -For total recoverable lead the
the ambient water concentration should . The available data to
be zero based on the non-thr shold hexachlorocyclopentadene Indicate that criterion (in pg/l) to protect freshwater

assumption for this chemical However. acute toxicity to saltwater aquatic life a, uatic life as derived using the
at concentrations as low as 7.0 Guidelines is the numerical value givenzero level may not be attainable at the . cu5by e(2.35fln(hardneu]-O.48} as a 24-

present time. Therefore. the levels which jag/I and would occur at lower hu e r ne ao a In

may result in incremental increase of concentrations among species that are our avera and the concentration (in

cancer risk. over the lfetimes are - - more sensitiver than thos tsted. No pg/I) should not exceed the numerical

estimated at 1O. 10"e. nd 10 - . The - data are available concerning the valu given by a(1,.1Zln(bardness)-.47)

corresponding acrtera are 123 ng/L 12.3 chronic tozdcityof ; -- at any time. For example. at hbadnesses

ng/I. and 1.23 nfL. respectively. If the hexachlorocyclopentadlene to sensitive of 50. 100. and 200 m/l as CaCO, the
above estimates are made for -. saltwater aquatic life. criteria are 0M5, 38 and 20 lg/L

respectively, as 24-hour averages. and
conummption of-aquatic organisms only. Hiu,'n Heal"h "- " the concentrations should not exceed 74.
excluding consumption of water, the For compaison purposes. two 170. and 400 Is/L respectively, at any
levels am 414 nasIL 41.4 nj /. and 4.14 Froisn use to
ng/I. respectively. Other conantrations approaches were used to derive time..- .
representing different risk levels may rion levels for Saltwaer Aquatic Life
calculanted by use of the Guidelines. The hexachlorocyclapentadiene. Based on
risk stmate rare is presented for available toxicity data. for the The available data for total
iskormat ange rprsesned oesprotection of public health, the derived recoverable lead indicate that acute and
informaton purposes and does not level is 206 jag/L ULing available chronic toxicity to saltwater aquatic life
represent an Agency judgment on an t ontroling occur at concentrat a ,s as low as 668
"acceptable- risk level organoleptic data. for rollinu

For the maximum protection of haman undesirable taste and odor quality of and 5/jg/I respecvely, and would
health from the potential carcinogenic ambient water, the estimated level is 1.0 occur at lower concentrations among

effects due to exposure of gsmma-HCa jig/L It should be recognized that species that are more sensitive than
.. . . ..n. ..noe wter organoleptic data as a basis for- - those tested.

and contaminated aquatic aim s. establishing a water quality criterion Human Health
ted ambintwater u o maA~m... - have limitations and have no H e 7
the ambient water concena .-- demonstrated relationship to potential The ambient water quality citerion
should be zero based on the non- d eh..fcfor lead is recommended to be identicalthrehol asumpionfor hi•cheica. ,adverse human fiealth effects.

.threshold assumption for this chemical. .. -to the existg driking water standard
However. zero level may not be •--',';. Isophorone - - . ." - which is 50 ,ig/I. Analysis of the toxic
attainabLe-at the present time- Freshwoter Aquatic Life effects data resulted in a calculated
Therefore, the levels which may result n. level which is protective to human
incremental increase of cancer risk over 7be available data for isophorone health against the ingestion of
the lifetime are estimated at 10 -'4  Indicate that acute toxicity to freshwater contaminated water and contaminated
and 10".The corresponding criteria are aquatic life ocurs at concentra ions as aquatic organisms. The calculated value
1m mg/L 1& nag/. and 1M ng/L -. low as 117.000 Mg/l and would occur at is comparable to the present standard.
respectively. If the above estimates a tower concentrations among species For this reason a selective critenon
made for consumption of aquatic - -- that-re more sensitive than those based on exposure solely from
organisms only. excludlng consumption " tested. No data are available concerning consumption of &5 grams of aquatic
of water, the levels are 25 ag/L 625- the chronic toxicity of isophorone to orgnisms was not der. ved.
* nAj. g.25 ng/L respectively. Oth.r v- sensitive freshwater aquatic le. Mercury t
concentrations representing different '- S er Aqua" e . . Mercury
risk levels may be calculated by use of . " I - . ..

the Guidelines. The risk estimate range-' -- The available data for isophorone Fresh water AqucLic Lfe

is presented for Information p indicate that acute toxicity to saltwater For total recoverabie mercury-the
and does not represent an Agency - aquatic life occurs at concentrations as- criterion to protect freshwater aqusuc
Judgment on an 'acceptable" risk lev'eL " low as 1.900 Mg/l and would occur at life as derived using the Gdeiines is

Uaing the present guidelines. a - lower concentrations among species 0.00057 ag/l as a 24-how' average and
satiscto iterion t be deved that are more sensitive than those the concentration should not exceedacto 'stie ot canno deny "tested. No data are available concerning 0.0017/Ag/I at any time.at this time due to the linincy in ' the.chonc toxicity of sophorone to attequicLf -

.the available data for delta-HCH. se e twtrSaltwaterAqutic a tlefe
Using the present guidelines. a " " nsitt, saltwater aquatic life.

satisfactory criterion cannot be derived Human Health -- For total recoverable mercuy the
at this time due to the insufficiency in For-the protection of human heeth Criterion to protect saltwater aquat c Le
the available data for epsilon-H-.. - from the toxic properties of isophoron/ as derived using the Guidelnes is -. CZ5

fro th oijrpete fiopo n g/I as a 24-bour average and 'he
Haxah lorocydopeiada "•-. .ingested through water and concentration should not exceed 3.7 g

contaminated aquatic organisms. the at any time.
FreshwozerAquabc Lie . . .. ambient water criterion is determined u

The available data for be 5.2 mg/L Human ea/h
hexachlorocyclopentadiene indicate that For the protection of human health For the protection of human hea;th
acute and chtronc toxicity to freshwater from the toxic properbes of isophorone rorn the toxic propemtes of mer---

• ,_ I.
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Ingested through water and . Human Health .- . Saltwater Aquatic Life
contaminated aquatic organisms. the or the protection of human health The available data for nitrophenols
ambient water criterion Is determined to ftr the toxic properties of nickel indicate that acute toxicity to saltwater
be 144 ns/L i Ingested through water and aquatic life occurs at concentrations at

For the protection of human health contaminated aquatic organisms, the low as 4.8u50gl and would occur at
fron the toxic properties of mercury ambient water criterion is determined to lower concentrations among species
ingested through contaminated aquatic -be 13.4 pgIL - that are more sensitive than those
organisms alone, the ambient water -For the protection of human health tested. No data am available conceriri-
criterion is d.-.ermtnbd to be 14a ng/L . from the-tw€c properties of nickel the chronic toxicity of nitrophenols to

Not.-Thes, values Include the ingested through contaminated aquatic sensitive saltwater aquatic life.

Scnsumption of freshwater. estuauine. and' O rganisms alone, the ambient water
matre SPO-i, • criterion is determined to be 100 jg/L H
- apth"," .For the protection of human healthNaphthalene ... "-".-.:" Ndroberizene "" " zt

I - . from the toxic properties of 2.4-d;tro

F'eshwour Aquatic Life -. FeshwoterAquatic Life . cresol ingested through water and
- The contaminated aquatic organisms. the

The available data to naphthalene The able data fr nambient water a cr=trion is determined
indicate that acute and chronic toxicity indicate that acute toxicly t freshwater be 13.4 pg/L
to freshwater aquatic life occur at - aquatic life occurs at concnrations as

concentrations as low as ..300 and 10 low as 27.000 WIJ1 and would occur at For the protection of human health

pg/I. respectively. and wouldccur at lower concentrations among species from the. toxic properties of .4-diniro-n-

lower concentrations among species that are more sensitive than those cresol ingested through contaminated

that are more sensitive than those- tested. No definitive data areivalable aquatic organisms alone. the ambient

tested. - .-. concerning the chronic toxicity of water criterion is determined to be 765

nitrobenzene to sensitive freshwater pg/L
Salt-terAquoticLffe aquatic life. F the protection of human health

from the toxic properties of
The available data for naphthalene . cStivterAquatic Life -' dinit.ophenol ingested through water

indicate that tcut.,tnoxcity to altwater . date and contaminated aquatic organisms.
aquatic life occurs at concentrations as indicathe at a toxicity to saltwater the ambient water criterion is
low as 20 g/l and would occu/r at . .. aquatic life occurs at concentrations as determined to be 70 pg/L
lower concentrations among sp " .low as 1,680 pgfl and would occur at For the protection of human health
teat are more sensitive than thoser lower concentrations among species from the toxic properties of
tested. No data re vaifable concernin that an more sensitive than those - dinitrophenol ingested throuh
tive chronic toxicity of naphthaene to. tested. No data are available concerning contaminated aqwatic olransm am=

the chronic toxicity of nitrobenzene to the ambient water criterion is

Human Health sensiti sltwater aquatic life. dete-mined to be 14.3 mgI
" .. - .- Using the present gudelines. a

Usain the present gidelnes, a )IW Z le,, i satisfactory criterion cannot be denv
satisfactory crterion cannot be derive - .For comparison purposes, two at this time due to the insufficiency in
at this time due to the insufficiency in -apprcaches were used to derive the available data for monorutr-phenol
the available data for naphthalene. criterion levels for nitrobenzeme. Based Using the present guidelines. a

Nickel " on available toxicity data. for the satisfactory criterion cannot be derv
protection of public health, the derived at this time due to the msufPcienc)' in

Fresh voter Aquatic Life , level is ;9.1 mg/l. Using available - the available data for bn-i'trphernoL

For total recoverable nickel the organoleptic data, for controlling " "es
criterion (in gfl) to protect freshwateru undesirable taste and odor quality of

aquatic life as derived using the . - - ambient water, the estimated level is 30 Freshwoter Aquatic Life

Guidelines is the numerical value given pigfL It should be recognized that The available data for nrosaane%
by e(O.76 (In (ardness))f +.6) asa 24- - oranoleptic data u a basis for - Indicate that acute toxicity to f."es '.w
hour average and the concentration (In - establishing a water quality crra quaic lfe ocs at conceaos

p/1] should nol exceed the nmr.al have limitatjns and haveno low

value given by e(O.7fn (hardness) ) " demonstrated relationship to potential low u 5,850 sgi and would occur at

pIe- a, adverse human hea 'tlower concentrations among species
4 t j =, - e. For ex ea , .u.. .. . , . - that are more sensitive than those

- hardnesses of 50. 100. and 200 mg/i as -. Nitrope 1- -" . tested. No data are evailable concen
Ca=, the crterina are 58. M. and 1607." the chronic toxicity of uosamr.,nes to
Sg/I. respectively. ae4-how sees. FreihwaterAquotic Lje sensitive freshwater aquatic Us.
and the concentrations should ot The available data for nizopheiols Saw
exceed 1.100. I.800. and 3.100 pg / indica$,, that acute toxicity to fresbwater aterAqcrtic fe
respectively, at any ftne. - . aquatic Lie occurs at concentrations as The avaable data for nitosa-.nes

:" A" low a 230 g/ and would occur al indicate that acute toxicity to saltwa'r
wlower concentrations amon species aquatic life occs at concentraton5

For total recoverable nickel the 1 that are more sensitive than those low as 3,300.000 p 1 acd woud occ
citerion zo protect saltwater aquatic Wife tested. No dais are availabe concerning lower concrdnrations among spec:es
as derived using the Guidelines 's 7.1 the chronic t xcity of nitmphenols to that ore more sens;ve th n iLcoir

- p/l as a 24.hour ave-Me ad the ": -. sensitive freshwater aquatic lfe but tested. No data are available concrr
concentration should not exceed 140 p& g toxicity toone species of algae occurs at the chromic toxicity ol nitrossaines
I at any time concentrations as low as 150 BL sensitive saltwater aqustic lie

-1
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HumnHalt - . 64 ng/I 6.4 S/1 and 064 a/I.. " Pantachloropbenol
par the maximum protection of human respectively. If the above estimates are Freshwater Aquatic Lfie

health, from the potential carcinogenic made for consumption of aquatic
effects due to exposure of &- organisms only. excluding consumption The available data for
nltrosodimethylamine through ingestion- of water. the levels are 5.86 ng/l. 5V pentachlorophenol indicate that acute
of contaminated water and. ng/L and .7 ng/L. respectively. Other and chronic toxicity to freshwater.
contaminated aquatic organisms. the - concentrations representing different aqu/atic life occur at concentrations as
ambient water concentration should be risk levels may be calculated by use of low asS and 3,2 iug/l. respectively, and
zero based on the non-threshold the Guidetines. The risk estimate range would occur at lower concentrations
assumption for~this chemical However is presented for information purposes " amon species that are more sensitiveaasuptlo fo-thi .. than those tested.
aro level may not be attainable at the. ind does not represent an Agency ""

present time. Therefore. the levels which Judgment on an "acceptable" risk level. SaltwaterAquatic Life
may result in incremental incase of - • For the maximum protection of human The available data for
cancer risk. over thelifetimes are -. health from the potential carcinogenic pentachlorophenol indicate that acute
estimated at w. 1-t and O".The - effects due to exposure In n- and chronic toxidty to saltwater aquatic
corresponding criteria are 14 ng/L 1.4 nitrosodlphenylamine through ingestion life occur at concentrations as low as 53
0g/.. and .14 ng/L respectively. If the. of contaminated-water and and 34 iAP/L respectively, and would
above estimates are made for con amited aquatic organisms, the occur at lower concentrations among
consumption of aquatic organisms only. ambient water concentration should be species that are more sensitive than .
excluding consumption Of water, the zero based on the non-threshold those tested. -
levels are 10.000 Ot/h 16000 ag/I. assumption for this chemical However. Human Health
coe00 natiL respectively. Other zero level may not be attainable at the
oncenttonpresent time. Therefore, the levels which For comparisdn purposes. two

risk levels may be calculated by Us@e Of -may result in incremental increase of approaches were used to derive
the Guidelines. The risk estimate range cer risk over the lifemes-are criterion levels for pentachlorophenoL,
a pesnted for Informe on pes - estimated at 10" 10", and 10"l. The Based on available toxicity data, for the• ad des otrepresent an Agencypteioofpbihath edrvd
judgment on an 'acceptable" risk level corresponding criteria are 49.000 ng/l protection of public health, the derived

For the maximum protection of human 4.900 ong/1 and 490 ng/L respectively. If sle 1s mg/I. Using available
health from the potential carcinogenic the abovi estimates are made for organleptic data, for controlling

c undesirabl, taste and odor quality of
effects duo to exposure of n-- -. " onsumption of aquatic organisms onily, ambien4 water, the estimated level is 30nitrosodiethylamine through Ingestion of' excluding consumption of water, the /ag/L It should be recognized that
contaminated water and contaminated :- levels are 161.000 ng/L. 1M.100 ng/I, and organoleptic data as a basis for
aquatic organisms. the ambient water ".610 ng/L. respectively. Other establishing a water quality criterion
concentration should-be zero basedon concentrations representing different have limitations and have no
the non-threshold assumption for this - risk levels may be calculated by use of. demonstrated relationship to potential
chemical. However. zero level may not the Guidelines. The risk estimate range adverse human health effects.
be attainable at the present time- ,". " s presented for information purposes Phenol
Therefore. the levels which may result in and does not represent an Agency -

incremental increase of cancer risk, over judgment on an "acceptable" risk level. FreshwaterAquatic Life
the lifetimes are estimated at 10 '10. - For the maximum protection of human The available data for phenol indicate
and i" '. The corresponding criteria are health from the potential carcinogenic that acute-and chronic toxicity to
a ng/L UB ngIL and 0.0 ng/L - effects due to exposure in n-, freshwater aquatic life occur at
respectively. If the above estimates are nitrosopyrrolidine through ingestion of concentrations as low as 10.20 and
made for consumption of aquatic -- ,'contaminated water and contaminated "2.580 )A/L respectively, and would
organisms only, exchuing conrumption aquatic organisms the ambient ater occur at lower concentrations among
of water. the levels are IZ40o ng/L 1.40 concentration shod be zero based on ocr are low e enitin ang/L, and 124 ng/L respectively. Otherconcentrations representing different the non-threshold assumption for this those tested.
r isk levels may be calculated by use a'- chemical. However, zero level may not Saltwater Aquatic Life

.sesa elao. be attatnable at the present time.
the Guidelines. The risk estimate range- Therefore . " - •enis presented for information purposes -- ,hreor. the levels which may result in The available data for phenol indicate
and Inc rt nt an Agny- ' incremental inurease of cancer risk, over that aete toxicty to saltwater aquatic

j udgment on an "acceptable' risk leveL: the lifetimes are estimated at 10-6 " 10-', life occurs at concentrations as low as
For the maximum protection of human- and . 0" The corresponding criteria are 5.800 ug/1 and would occur at lower

health from the potential carcinogenic 1 0 a 8 . concentrations among species that are
effects due to exposure nn-nitrosodl-o. 'respectively. If the aboye estimates are dare sensitive thanceron tested. No
butylamine through Ingestion of - - - made for consumption of aquatic data are available concerning the
contaminated water and contaminated organisms only. excluding consumption saltwater aquatic l tsest

aquatic organisms, the ambient water of water, the levels are 919.000 ng,l.

concentration should be zero based on 91.900 ng/l. and 9.190 ag/L respectively. Human Health
the non.threshold assumption for this Other concentrations representing For comparison purposes, two
chemical. However. zero level may not different rsk levels may be calculated approaches were used to derive
be attainable at the present time. by use of the Gwidellnes.. The risk criterion levels for phenol. Based on
Therefore. the levels whkt. may result in. estimate range is presented for available toxicity data for the
incremental increase of cancer risk. over information purposes and does not protection of public health, the derived
the ! iet.!.es are estimated at !0-'. 10-. represent an Agency Judgment or. an level is 3.5 mg,/,. Us:-g avaiable
ar.d 10-'. The correspond-.!g c..-terna are ."acceptable" risk level. 0 crganolepuc data. for conflciiig
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undesirable taste and odor quality of contaminated aquatic arganiems alone, represent an Agency Judgment on an
ambient water, the estimated level Is . the ambient water criterion is "acceptable" risk level.
malL it should be recognized that determined to be 154 mgal. Polyouclear Aromatic Hydrocarbons
organaleptic data as a basis for For the protection of human health (PAHs)
establishing a waler quality criterion from the toxic properties of di-2-
have limitations and have no - ethylhexyl-phthalate ingested through Freshwater Aquatic LIfe
demonstrated ralatonship to potential water and contamisated aquatic The limited freshwater data base
adverse human health affects. organisms. the anbient water criterion available for polynuclear aromatic

Phthallat Esters is determined to be 15 mag/L hydrocarbons. mostly from short-terr
Fr woter Agu L " ." For the protection of human health bioconcentration studies with two. r. from the toxic propert of di-2- compounds, does not permit a statemr...

The available data for ph&uWaae " -: ethylhexyl-phthalate ingested through- concerning acute or chronic tocicity.
esters indicate that acute and.chronic - contaminated aquatic organisms alone. SaltwoterAquatic Life
toxicity to freshwater aquatic lfe occur the ambient water criteinon is
at concentrations as low as 940 and 3 determined to be So mg/I. The available data for polynuclear
Mjg/l. respectively, and would occur at P aromatic hydrocarbons indicate that
lower concentrations among species . Polychlonnatad iphanyls acute toxicity to saltwater aquatic hip
that are moe sensitive than those PreshwoterAqioad Life occurs at concentrations as low as 3C
tesatd. - ug! and would occur at lower

....r-u •i.cFor polyPited biphenyis the concentrations among species that are
Saltwater Aquatic Li'fe critexon to protect freshwater aquatic more sensitive than those tested. No

The available data for phthalate life as derived using the Guidelines is data are available Concerning the
esters indicate that acute toxicity to 0.04 #g/l as a 24-hour average-The chronic toxicitl of polynuclear aromE
saltwate aquatic life occurs at available data indicate that acute hydrocarbons to sensitive saltwater
concentrations as low as.44 2 gA and toxicity to freshwater aquatic e - aquatic life.
would r at lower concentrations probably will only occur at
among species that are more sensitve concentrations above 2.DFZ5gl and that HuWan Haah
than those tested. No data are available the 24-hour average should provide For the tuaximnm protection of human
concering the chronic txict of . adequate protection against acute health from the potential carcinogeruc
phthaleters to sensitive saltwstw. toxicity. -. ,- ... effects due to exposure ofPAHs thoi
aquatic hlv'e but tcdctytoone species of SaftwerAq'uau'.ve=" " " ingestion of contaminated water and

- algae ocucs at oncentratins as law as -c r d .ph ....scontaminated aquatic organisms. the
3.4 --L For]olychloiva":e biphenls the ambient water concentration should be
3.4 u , "-""criterion o proec-t eidtwaler -adquatic fife zero based on the non-threshold
HumanHealh I, ,. - N- - as derived using the Gidelines is O.D30 assumption forthis chemical. Howevi

For the protection of human health . p4/I as a 24-haur average The available zero !evel may not be attainable at th.
.from the tcoxcproperties of dinethy.- -" data indicate that acute toxiciiyto present time. Therefore. the levels which
phthalate ingested through water and 'salhwttr saquaaclife pmb&by vwe only may euIt it incremental increase of
contaminated aquatic organisms the occ=r at concentrations above i IS1 cancer risk over the lifetime are
ambient water cnteron is detrmimnd to and that the 24-hour average should estimated at 10-4, 10- and 10" .The
be 313 mg/I. - . . provide adequate protection against corresponding criterii are 28 ng/I., 2.8

For the protection of human heath acute tocidty.-. , - -. . - ng/L and .28 ng/l. respectively. If the
from the toxic properties of dimethyl- - - - . .- - above estimates are made for
pothalate ingested through Human Hea' '" ,  -. P consumpt-on of aquatic organisms on.
contaminated aquatic organisms alone. For the minam protection -of human excluding cvnsumption of waler, the
the ambient water criterion is heahb from thepotential carcinogenic eves are 311 rig/. 31.2 nl. and 3.11
determined to be 2.9 gI. - - -effects due to exposure of PCB through - ng/l. respectively. Other concen-traio

For the protection ofhuman' health - - ingestion of contaminated water and -representing different risk levels Mav
from the toxc prperie vf di tyl- -.. -contaminated aquatic organisms, the calculated by use o! the Cui enes. The
phthalate ingested through water and -. ambient water concentration should be risk estimate range is presented for -

contaminated aquatic org-ism. the -zero based on the non-threshold information purposes and does not
ambient water crierion is deltermined to 'assumption for this chemical. However, represent an Agency judgment on an
be 350 mg/I. ero level may not be attainable at the ' acceptable" risk leveL

For the prolecfion or human health - present time. Therefore. the le vel which Selenium
from the toxk properte of diethyl- 'may result in incremental inrease of
phthalate ingested through • cancer risk over the lifetimeam FreshWale."AquoticLife
contaminated aquatic organisms ilone. estimated at ' 10 " . and 10- . The For total recoverable inorganic
the ambient water crtteron s . corepondin czaleria are..79 ng/l, 0.79 selenite the criterion to protec
determined toe UL . - -ng/L. and 079 ng/L zespectively./f the freshwater aquatic life as de,ed usi;

For the protection of human health above es:imates are made for the Gudelines is i5 pg/l as a 24-hour
from the toxic properties of dibutyl- consumption of aquatic organismsonly. average and the concentraton should
phthalate ingested through water and exciuding consumptan of water, the not exceed 260 Ig/J at any time.
contaminated aquatic organisms. .the leves are .79 nagIL .079 ng/L and .0079 The available oata for moranic
ambient water criterion is determined to ng/i. respectively. Other concentrations selenate indicate that acute toxicra t(
be 34 mg/il representing diflerent risk levels may be fresbiwater aquatic life occurs at

For the proiecton of human bealth calculated by use of the Cdelnes. The cancentratinis as low as 760 pLg,'] an2
from the toxic properties of dibuty- risk estimate range is presented for would occur at lower ccuacentrators
pbthalate ingested through - information purposes and does not among species that are =ore sens."rt
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than those tested. No data are available consumption of &.5 grams of aquatic aquatic llfe occurs at concentrations as
concerning the chronic toxicity of organisms was not derived. low as 2,130 g/I and would occur at
inorganic selenate to sensitive Tet-chloroothylone lower concentrations among species
freshwater aquatic life. " m .... that are more sensitive than those
. q tLFreshwoterAquotic Life - Jested. No data are available concerning

The available data for _the chronic toxicity of thallium to
For total recoverable Inorganic tetrachloroethylene indicate that acute sensitive saltwater aquatic life. -

selenlte the criterion to protect saltwater and chronic toxicity to freshwater n Hedth
aquatic lile as derived using the an-hoi odiyt rswtrHmnHat

qGuidelines is s4 jeA as a 24-hour aquatic life occur at concentrations as For the protection of human health
average and the concentration should. "low as 5 80 and 640 /8lg respectively. from4he toxic properties of thallium

enot exceed 410 -s at any time. and would occur at lower " - n from
ota c~ ecee 41 lab ct eny nte. . concentrations among species that are ingested through water and

-moe sensitive than those tested. contaminated aquatic organisms. the
toxicity of inorgnic eenat to-- . ambient water criterion is determined to
satwater aqutic Ufe. -- - w " . at.arAquatdcLife be- - o3pg/L
HumnHeth .. ""- " Theavalabledata for - For the protection of human health

e m t we q t " - tetrachloroethylene indicate that acute from the toxic properties of thallium
selembiens ecommended to be and chronic toxicity to saltwater aquatic Ingested through contaminated aquatic

fW" e.uis n Uia occur at concentrations low as organisms alone, the ambient water
idntca to the existing didnL water 200 and 450 jag/L respectively, and criterion is determined to be 48 Ag/L
standard which is 10 pj'IL Analysis of wudocra oecnetain oun

the toxic effects data resulted in a would occur at lowerconcenLrations Toluene
calculated level which Is protective of among species that are more sensitive
human health against the ingestion of than those tested. Freshwater Aquatic Life
contaminated water and contaminated .- mn Health The available data for toluene
L qtcoamiate wTe acu ated u indicate that acute toxicity to freshwater

aquatic oranims. The calculated value For the maximum protection of human aquatic life occurs at concentrations as
For the reason a selective-criterion health from the potential carcinogenic low INS 17,500 Ag/l and would occur at
F tse reao a elvron • efects due to exposure of lower concentrations among species-

stion pos fo ' tetrachoroethylene through ingestion of that are more sensitive than those
consumption of .5 rais of aquatc. -de -contaminated water and contaminated tested. No data are available concerning

. oranisms wa otderived.. . -.-aquatic organisms, the ambient water the chronic toxicity of toluene to

-- Silver c- - .-.-.. concentration shouldbezero based on sensitive freshwater aquatic life.
,re -.e Aquati Life -- the non-thres~old assumption for this Saltwater Aquatic Life

h,,i~oter~qqua ie -....... *- " " ,-. chemical. Howeve. zero level.may not

For freshwater aquatic life the -- be attainable at the present time. The available data for toluene
- concentration (in jgl) of total .. Therefore. the levels which may result in indicate that acute and chronic toxicity
- recoverable silver should not excee te Incremental increase of cancer risk over to saltwater aquatic life occur at

numerical value given by "ei1,72lln - the lfetime m estimated at 2OI 10-t concentrations as low as 8.300 and 5,000
(hardness)-&.52)] at any time. For -:. - and 10-r The corresponding criteria are Ag/l. respectively, and would occur at
example, at hardnesses of 50. 100.200 - a jag/L .8 ,h/L. and ;08 Ag/I. respectively, lower concentrations among species
mg/l as CaCO- the concentration of - If the above estimates are made for that are more sensitive than those
total recoverable silver should not - -- consumption of aquatic organisms only, tested.

* - exceed 1.2.4.1. and 13 j g/L respectively ecudn c u tn we hema lh
at any time. The available data indicate. . . vels are .8 conu/ t.8. a. aed . -Huma Heal

" that chronic toxiity to freshwater • - - sg/L respectively. Other concentrations For the protection of human health
aquatic life may occur at concentraffns . representing different risk levels may be from the toxic properties of toluene
S. -- . -elculaied by use of the Guidelines. The Ingested through water and
Saltwa.erAquatic Life "-'. .- *---.!. ,.akestimate range is presented for-- contaminated aquatic organisms. the

For saltwater aquac life t " -" information purposes and does *ot - ambient water criterion is determined to
- cnnaoofoa b silver represent an Agency fudgment on an be 14.3 mg/L .-- concentation of oal recoverabl e r .. l. . . '""" 'Frtepoeto fhm nhat

should not exceed 2.3 pg/I at any ime. :acceptable risk leveL -. " "- For the protection of human health

No data are avalable concerning the "Thalum. "-,-. - . from the toxic properties of toluene

chronic toxicity of silver to sensitive ingested through contaminated aquatic

S altwater aquatic life- .. .' -r
rashwaoer-Aquadc Life -, . organisms alone, the ambient water

-' J.- -- '. - The available data for thallium criterion is determined to be 424 mg/l.
"- Human Health ".---- -:,- Indicate that acute and chronic toxicity Toxaphene.

The ambient water quality criterion '- to freshwater aquatic life occur at F - " Lf
- for silver Is recommended to be - - -concentrations as low as 1.400 and 40

identical to the existing drinking water " 143. respectively, and would occur at For toxaphene the criterion to protect
standard which is 50 jag/L Analysis of % I-ver concentrations among species freshwater aquatic life as derived using

.- the toxic effects data resulted in a - that are more sensitive than those the Guidelines is 0.013 jAg/] as a 24-hour
calculated level which is protective of tested. Toxicity to one species of fishL average and the concentration should
human health against the ingestion of occurs at concentrations as low as 20 not exceed 1.8/Ag/l at any time.
contaminated water and contaminated pg/l after 500 hours of exposure. Sa/twolerAquatic Life
aquatic organisms. The calculated value ". . . S e t

is comparable to the present standard. Saltwoter Aquatc Life For saltwater aquatic life the
For this reason a selective criterion . The available data for thallium concentration of toxaphene should not
based on exposure solely !rom - I - ndicate that acute toxicrty to saltwater exceed 0.070 MAg/l at any time No data
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are available concerning the chronic the non-threshold assumption for this exceed the numrrical value given by
toxicity of toxaphene to sensitive chemical. However, zero level may not em, a in ,,.)J * t-",at any time. For
saltwater aquatic life. be attainable at the present time. example at hardrnesses of 50. 100. an
Human Health Therefore the levels which may result in 200 mg/I as CaCO, the concentration of

incremental increase of cancer risk over total recoverable zinc should not excrod
For the maximum protection of human the lifetime are estimated at 10-'. 10-1 180, 320, and 570 pg/I at any time.

health from the potential carcinogenic and 10. The corresponding criteria are trAquaic Life
effects due to exposure of toxaphene 27 pg/L 2.7 pg/L and .27 1sg/L
through Ingestion of contaminated water respectively. If the above estimates are For total recoverable zinc the criterion
and contaminated aquatic organisms made for consumption of aquatic to protect saltwater aquatic life as
the ambient water concentration should organisms only. excluding consumption derived using the Guidelines Is 58 pg,
be zero based on the non-thresahld of water, the levels are 07 pg/L 60.7 as a 24-hour average and the
assumption for this chemicaL However,. ig/l. and 8.07/ g/L respectively. Other concentration should not exceed 170 pgl
zero level may notbe attainable at the " concentrtions representing different I at any time.
present time. Therefore. the levels which risk levels may be calculted by use of
may result in incremental Increase of - the Guidelines. The risk estimate range Human Health

cancer risk over the lifetime are is presented for information purposes - Sufficient data is not available for
estimated at 10-. 10-t and 10t .The and does not represent an Agency zinc to derive a level which would
corresponding criteria am 7.1 ng/L .71 Judgment on an "acceptable" risk level protect against the potential toxicity
ng/L and .07 ug/L respectively. If the Vinyl Chloride this compound. Using available
above estimates are made for organoleptic data. for controlling
consumption of aquatic organisms only. Freshwater Aquatic Life undesirable taste and odor quality of
excluding consumption of water, the .No freshwater organisms have been ambient water, the estimated level is
levels are 7.3 ng/, .73 ng/L and .07 ng/L tested with vinyl chloride and no- mg/l. It should be recognized that
respectively. Other concentrations statement can be made concerning acute organoleptic data as a basis for
representing different risk levels may be or chronic toxicity. _ establishing a water quality criteria
calculated by use of the Guidelines. The have limitations and have not
risk estimate range is presented for - Salt aerAquatic Life demonstrated relationship to potent,_
Information purposes and does not #-No saltwater organisms have been adverse human health effects.
represent an Agency Judgment on an tested with vinyi chloride and no Appen U-Guidelnes for Derivint
"acceptable" risk leveL - . statement can be made concerning acute Water Quality Criteria for the Proted

Trichlorothyl.ns ..... .or chronic toxicity. - of Aquatic Ufa and Its Uses

FreshwaterAquatic Life -. , Human Health " " du
The available data for - -- - For &e m protection of human This version of the Guidelines

trichloioethylene Indicate thathcte . ealth from the potential carcinogenic provides clarifications, additional.
trxicity to freshwater aquatic lfe occurs effects due to exposure of vinyl chloride details, and technical and editorial

at concentrations as low as 45.000 pg/i through ingestion of contaminated water changes In the last version published
and would occur at lower and contaminated aquatic organisms, the Federal Register [44 FR 15970 (,M
concentrations among species that are the ambient water concentration should ). This version incorporates
more sensitive than those tested. No be zero based on the non-threshold changes resulting from comments on
data are available concerning the - assumption for this chemical. However. previous versions and from experien- -
chronic toxicity of trichloroethylene to " zero level may not be attainable at the gained during U.S. EPA's use of the
sensitive freshwater aquatic life but -present time. Therefore the levels which previous versions. Future versions of _.
adverse behavioral effects occurs to one mayresult in incremental incrase of Guidelines will incorporate new ideas
species at concentrations as low as . cancer risk over the lifetime are - and data as their usefulness is
2,900 g/- .. .. , .- estimated at 10-6 , 10. and 10-'. The demonstrated.

' corresponding criteria are 20 POL 2.0 . Criteria may be expressed in severSaltwalerAquotic Life ..,' . pg/L and .2 ug/L respectively. If the forms. The numerical form is commonly

The available data for .. - above estimates are made for used. but descriptive and procedural
trichloroethylene indicate that acute consumption of aquatic organisms only, forms can be used if numerical cniter
toxicity to saltwater aquatic life occurs aexcluding consumption of water, the . re not possible or desirable. The
at concentrations as low as 2.000 pg/I levels are 5.246 p/g/L 525 pg/L. and 5z5 purpose of these Guidelines is to
and would occur at lower . - - . .- g/L. respectively. Other concentrations describe an objective, internally
concentrations among species that are representing different risk levels may be consistent and appropriate way of
more sensitive than those tested. No . calculted by use of the Guidelines. The deriving numerical water quality c-'it

- data are available concerning the - risk estimate range is presented for for the protection of the uses of. as well
chronic toxicity of tricloroethylene to * information purposes and does not as the presence of, aquatic organisms.
sensitive saltwater aquatic life. - represent an Agency Judgment on an A numerical criterion might be

H el- " accep.table" risk level thought of as an estimate of the bigh
-- "e-hZinc ,. - concentration of a substance in water

For the maximum protection of human " which does not present a significart risk
health from the potential carcinogenic FreshwoterAquotic Life - to the aquatic organisms in the watei
effects due to exposure of • - - For total recoverable inc the criterion and their uses. Thus the Guidelines E
trichloroethylene through ingestion of to protect freshwater aquatic life as intended to derive criteria which wiU
contaminated water and contaminated derived using the Guidelines Is 47 pg/l protect aquatic communities by
aquatic organisms, the ambient water as a 24-bour average and the protecting most of the species and th
concentration sbould be zero based on concentration (in pg/Il should not uses most of the time, but not
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APPENDIX M

RESULTS OF VOLATILE ORGANIC SAMPLING OF PRIVATE WELLS
NEAR MATHER AFB, PROVIDED BY
CRWQCB-CVR, AUGUST 1984



C;C

-> - Ic c -.:
- C-

C Z

t. C.-

w CC

cc -c



C C C C C C C c c

00- D00

C- rr. c f.,.

r C-

,_ C. L C. .r.. . .- C C-

I" 4- TL1.' C .. -. 4 4.



N

C C C C C C
- ,- C C.

f ~- -' f C C f' P
C ~
z -

C c- C -

- - C - - - - -

C
C-

~. o
C- ~- C ~ C. C.

C C C C C ~C C C C C C
C. - C. - -

C.
- .- - -~

C - C - - -
L- i--

C. - C C. C.
E - C. C~- C. C. -
CL- H ~. H L- - L- I.-

CC. C C
C -- .- - - -
C -~

-~ u~ C
- - I.- C
C C C -

H-. - -

x x

C
- C C

-x
C-. -

C C
C C

C-
C

.C CP CX CC



z

rL C.

oj CN CC- oc c -

v, c7 V

XC xC X cc x C 3 -r

< ac C

z tr212

LL1



< C-

H 0 CC 00

C. .lC
cc C

c c

~ _Z: C"

C . C CC

-~ C- c.-
- z.z:-



I..

L

U- C 0 C - "

C

- J" V ' C

M-6 - -- -



LL:

C7

oc x x

C L;



- C C C C C

r~. -~ -~

C
p ~ z

-'C) C-

2:

c. -
~ C.

~- C.

C - C -j~ i~ ~~Ti
-> ~-- -z --

C. C C~ C. - C

X

-- '-

3 C

C. I- I--

Z 
C1NC. -

r~.



zC.-

co

t7-

o2F ac cc x

ac

>~~ 7:2:2



- C

C

'I.

C-

C-

- r

L~ C

C

f 3

Lu



APPENDIX N

LABORATORY RESULTS - 1984 SAMPLE

NOTE: All data marked by Ware invalid due to missed
holding times or incorrect protocol.
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inter-office memorandum
TO: Fred Bopp DATE: May 22, 1984

FROM: Don Baker '
;

SUBJECT: Volitale Organic Analysis W. 0. No.:
Mather Air Force Base, CA

Please find attached the results of volatile oroanic analysis
for MIather AFB, CA. These data were the results of analysis
on groundwater samples and soil samples taken during the-
week of Acril 30, 1984. The analysis was completed by EPA
methods 601 and 602.

:he data resorted are comcounds found in detectable cuantitv
all other 601/602 compounds are below the detection limit
listed in table of 601/602 parameters attached hereto.

Note that well JTC is above the state action level of 0.1 ug/l
for 1,2-Dichloroethane and well ACW approaches the TCE action
level of 5.0 ug/l.

These data have been confirmed by a second column and f-ive
point calibrations were run. Appropriate blanks ,were run
ta Drevent carryover.

These data have been transm tted to Dennis Kornc:nskzr at
Xather er t ks instructions.

xc: D<_nn~s ?"_r-:,5k:

Dvx- 1

-4 39-..- ----- I -



XATHER AEB

VOLATILE OpOAIC ANALYSIS
METHOD EPA 601/602

SAMPLE SITE ANAE 
RSULT (u )

K9 No peaks found

ACW Trchioroethylene 
3.6

nlentifled peaks 
3

3.6

FH3 No ceaks found

FH4 Nc :eaks found

FH5 No peaks found

FH6 No peaks found

GC1 No peaks found

FHi No peaks found

MB4 No peaks found

121 No peaks found

MB2 No Peaks found

FH2 No peaks found

DS 1,1 Dichloroethane 
0.1

Soil Salmple 1,2 Vichloroethane 
4

Trlchloroethylene 
- 0 2

1,3 Dichlorobenzene 
0.9



MATHER A.FB

VOLATILE ORGA.NIC ANALYSIS

METHOD EPA 601/602

SAMPLE SITE ANALYTE RESULTS (ug/1)

Soil Sample 1,4 Dichlor-obenzene 0.8

Unidentified peaks 1

9c ± .1 l 1,3 DIchicrobernzene 1.4

1,4 hl rcezee 1.2

tr Iben z e 7e 16

Thn-,den'tified ceaks 0

Z2nkno.cwn solvent mi~xture detected in s amrpl1e

DS-1 1,1 >Dchioroethame 0.9

Soil Sa:- ple 1,2 Dichlorcethane 0 .3

1,1,1 Trio-hioroethane 0.3

1,3 Dlchlcro benzeme 2.5

1,4 Dichloro-benzene 0.9

Unidentified peaks 2

ym.B3 ':o peaks f::,-nd

Field 3kN zn

~W8 ~1e.~chloride 4.2

1,2- :chroethame 0.6

1,l,1-7richloroethane 3.2

Tricl'oroethylene 17

Tetra chlcroethene 2.3

Chloroebenzene 0.9



MATHER A-FB

VOLATILE OGNCAAYI

M4ETHOD EPA 601/602

SA. MTLVB s:TE AN A LYT REE3YLTS (ua/l)

1, 3-Dichlorobenzene 0.8

1, 2-Dichlorobenzene 0.4

Unidentified Peaks8

W 9Metlwlenc chloride 3 .2

1 , I-D Ich lorce t'ylIene

Trans 1,2 Dichloroethylene 1.4

1,1,1-Trichloroethvlene 1.4

T rich lo roe thy 1 ene 40

UnIdentified Peaks 3

TW-10 Methylene chloride 2.4

TW-11 No peaks found

TW-1 Trans-1,2-Dichloroethvlene 0.:7

Chlorofcrm 6.2

1 ,2-Dichloroethane 0. 3

:,1,1-Trichioroethane 0.4

Carbon tetrachloride 1.4

r ch roetvhone0.

.f~enti2fie0. Peaks

TW-2Metbvlene chloride I.-

Chloroform 0.2

Trichioroethylene 48

Unidentified Peaks 1



p

MATHER AF B

VOLATILE ORGA NIC ANALYSIS

METHOD EPA 601/602

..... ,.IE AN LYT . RESULTS (ui~/1)

S, ...." SITE

-3 Ch1oroform 
0.2

1,1,l-Trichloroethane 
0.2

Carbcn tetrachloride 
0.3

Trichicroethylene 
130

,ni,-enif ie, Peaks 
2

TW-4 Unidentified Peaks

TW-5 Tetrachlorethylene 
0.3

Unidentified Peaks 
1

TW-6 Unidentified Peaks 
1

TW-7 Methylene chloride 
2.2

Trans-I, 2-Dichlorethylene 
0.3

Trichloroethylene 
0.8

Unidentified Peaks 
8



EPA METHOD 601 FALL DETECTOR

EPA METHOD 602 FID DETECTOR

DETECT ION

COMPOUND LIMIT uc/l

Ch lorome thaneC.0
B romane thane 1.18
Dichlorodi fluromethane 1.81
V,-nvl chloride 0. 13

Met-vlen'e chloridie

1iChloroete I0.52

1 ,1 Di::hioroet'hane
Trans 1,2 Dichioroethene 01
Chloroform j:
1,2 Dichioroethane 0.03
1,1, 1-Tr2-chioroethane 0.03
Carbon tetrachloride -i
Bromod ichioromethane
1,2 Dichloroprooane
Trans 1, 3-Dichioropropene 0.34
Tr ichioroethene 0. 12
D ibromochioromnethane 079-

1,1,2 Trichioroethane 0.--2
Cis 1,3-Dichloropropene 0.20
2-Chloroethv lvi nylether 0.13
Bromoforn 0. 20
1,1,2, 2-Tetrachioroethane 0.03

Tetrachioroethene
Chlorobenzene 02
1,3 Dichlorobenzene C .32
1,2 Dichlorobenzene 01
1,4 Dichlorobenzene 0.24
Benzene 10
Toluene 1
Ethylbenzene 1

Notes- FID optional detector for Method 602

Reference: EPA Methods for Organic ChemiLcal Analvs, s of
.unicipal and Induastrial Wastewater
EPA 600 14-82-D57 - July 1982

N- 6



'~iJ TELC2FIER ~I 3: EP..4 -d* 9. -'4

iter - Lffice mmrnu
T. FRED BOPP DT:JULY 30, 1984

F DON FZ V

SUj3JECT: -MZAySrS O)F F~o.-r a-p W 0 fto.
SAMPILES TAKEN X4 :984

L

Dear Fred,

Enclosedi please find the alsis fo- PCB's, Re~tiul~des anzJ
Herbic.ides orL the bw.ther AUrB safples. Also enclosed are copies
of reports we have alreddy sent on VDJks a-md oil and grease,

Phercls w~ere rn on the flo.L;saz-ples:

All were mor.-!etectable at the ffollcw-in; !iP'its-.

2-tNitro 2.5
Phenol. 1.4
2 ,4-uimeth~yl.
2 ,4-Dichloro 2.1
2.4 ,6-Trichlaro 5.0
4-Chlorc--methyl. e -3
2, 4-Dinitro 7 G
2-=ethyI-4,6-dinI'trc 106
Penttachioro 1C0
4-1zitro I10

PZCB z were rur.L cm FS I, TW3 , TWK2, TWand A2i;. All were no1n-
detoctabl.e at the following lirits:

Qr.CA .74-3



FRED BOPP
Page Twc
7-30-84

PRAMTER DETECTION LIMIT (jg/l)

PCB - 1016 0.04
PCB - 1221 0.10
PCB - 1232 0.10
PCB - 1242 0.05
PCB - 1248 0.08
PCB - 1254 0.08
PCB - 1260 0.15

Field blanks and duplicates are identified as:

FIELD * SITE I.D. A.MITD AZTJAL SZTE 1.D.

0019W T.W. 12 7.W.4
0023W wBW 5 3
0040W LTC-. J.T.C.
0043W DS-I D.S.
0015W IB i Field Blank
0017W FB2 W

Soil samples were identified as D.S. for do.nstream and U.S.
for upstream.

Pesticides and herbicides were rurc-n M3W2, MBW5, n16, i5, TW ,MBW3, MBW1. All were non-detectable at the following limits:;

PARAER DEiECIION LIMIT (g/lU)

DBCP 0.1
EDB 1.0

ABHC 0.05
B-BEIC 0.05

D-BHC 0.05

Reptachlor 0.05
Aldrin 0.05
Endosul I 0.05
Rept. Epox 0.05
4,4 DDE 0.05
Dieldrin 0.05
Enrin 0 .05
4,4 DOT O.C5
Endrin Aid. 0.05
Endos Sul 0.05
Chlordane 0.5
Toxaphene 5.0

" - 8



D -E OF FINAL REPORT: 3 January 1985

MATHER A.F.B. -1st ROUND TOTAL METALS*

Ag Cd Cr Pb Ni
b.) R.F.W. NO. SAMPLE DESCRIPTION. ug/L ug/L ug/L ug/L uq/L

8405-273-0410 TW7 <2.5 12.6 <10 33 <100
-0420 TW4 <2.5 <2.5 <10 12 <100
-0430 MB2 <2.5 <2.5 <10 <10 <100
-0440 MBI <2.5 <2.5 <10 <10 <100
-0450 TW5 <2.5 <2.5 <10 <10 <100
-0460 JTC <2.5 <2.5 <10 <10 <100
-0470 TWI1 <2.5 12.8 13 <10 <100
-0480 TW6 <2.5 <2.5 12 <10 <100
-0490 MB5 <2.5 <2.5 <10 15 <100

8405-273-0530 TW12 <2.5 <2.5 <10 21 <100
-054O TW9 <2.5 <2.5 <10 36 <100
-0550 FB2 <2.5 10.0 <10 <10 <100
-0560 TWIO <2.5 9.9 <10 15 <100
-0570 TW8 <2.5 7.9 <10 47 <100
-0580 MB3 <2.5 <2.5 <10 <10 <100
-0590 FBI <2.5 <2.5 <10 <10 <100

R.F.W. NO. SAMPLE DESCRIPTION TOTAL CN, uc,'a

8405-273-0500 US (SOIL) <0.1
-0510 DS (SOIL) 0.26
-0520 DS-1 (SOIL) 0.10
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inter-office memorandum
TO: Katherine Sheedy DATE: October 16, 198-

cc: Alison Dunn

FROM: David Ben-Hur

SUBJECT: Determination of vinyl chloride W 0. No.:
in a Mather AFB sa-cole.

Sample MAFB-8 collected on August IS, 1984 at Mather AFB was
recorted to contain 170 uQ,/L of vinyl chloride. Reexamination
of the chromatograms of that sample indicate that the identification
was erroneous. The sample does not contain vinyl chloride.

-- ] -



inter-office memorandum
TO: Katherine Sheedv DATE. October 15, 1985

cc: Alison Dunn

FROM: David Ben-Hur i

SUBJECT: Mather AFB W. 0. No.

The data from the first ani second rounds of samnlin at mather
have been reviewed. In m: es 2:7:aicn the finding of toluene in
the first round an-- benzene in second rounc is correct. Some
of the values repcrted howe'.,e-  are incorrect. The fo.iowinc
table is a list of the czrrect.:'s. ;<here a dash appears, there =s
no change fro. h -l evlousl, re:crte4 value.

First Rounu

_ 3Ecnzene i ~e::< h Le.z~

. -



First Ro-.1nd (continued)

a ~1e Benizene Toluene Ethvlbenzene

1 - -ND

2 0.2

B2 - 4

1.~~~ 3-



inter-office memorandum
TO: FRED BOPP DATE: 8-27-84

FROM: DON H. BAKER "

SUBJECT: MATHER AFB GROUNDWATER ANALYSIS W. 0. No.:
VOLATILE ORGANIC ANALYSIS (VOA)

Please find attached the results of the second round of
Mather AFB Groundwater Samples for VOA's by EPA Method
601 and 602. We have reported only those compounds
found above the detection limit. All other 601 and 602
parameters were not found above the attached detection
limits.

It is noted that samples from Wells 1,2,3,8, and 9
indicate trichlorocet yleneconcentrations above the
5.0 ug/l State action level and the Well 9 sample
contained bromomethane. Well 8 results indicate a
contamination of vinyl chloride and cnlorobenzene.
These results have been confirmed by second column
conformation.

As the results of a phone conversation with Captain
Td Barnes in early July, I am sendinQ copies of these
data to Captain Barnes at OEHL and to Captain Jim Curran
at Mather AFB.

No corrections have been made for the blanks.

cc: CaDt. Ed Barnes
Capt. Jim Curran
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inter - office memorandum
TO: Fred Bcpc DATE: Septenaer 21, 1984

F ROM: %tic~c Neckels

SUBJECT: '.'S-'s 0 f %L--the r AFB Sal=:1e s W. 0. N o.:

fm-d the- results for --h:, Pestlccide, Herbicide,
~ (nr'~x-0>4) c-heIc Mther AFB samzles.

~e~>:tPI&3t of S, si1 S, baks 1>

* x sent to As cn DLr.> he hr r ooes:

Dc 4 e.-:



SepAonber 21, 18

P v's ez e run On W F -l, -2, -3 ard PB -I. , r ~ d t c ~ e a

the fo11c~rirng Jirndts. I 6-eW dtcabet

KZ_ - 1016 0.04
PB- 1221 0.10

PCS -123202.0
PB- 1242 0.05PCB -1248 0.08

LPB- 1254 0.08
PCB - 1260 01

Pesticides anld herbicides ~erno 'p-~-,- n Bl l %rnonI detectable at the fol1wer n limits.-#-6a~dFI llwr

PA.~ AN~ r)rD E T 1'T L DC T (U g/ 1 )
DBa2T 

0.1

ABHC
B-BHC 0.05

D-B.HC 0.0$
HePtachlor 0.05
Ald.rm 0.05
Endo sul 1 0.05
H~ept. L~xox 0.05
4,4 ODE 0.05
Dieldrin 0.05

L-1drin0.054,4 DDT 0.05
Lndrin Aid. 0.0$
;ndos S-ji 0.0$
C2-1 Iordane 0.5
Tbxaphene 05



Date of Final Report: January 2, 1985

MATHER A.F.B

2nd ROUND SAMPLING RESULTS
SAMPLES COLLECTED: AUGUST 14 TO AUGUST 20, 1984

I. TOC ANALYSIS

A] These samples were received by the laboratory on August 22, 1984 and

analyzed on August 27, 1984. The detection limit for these samples was 1 Mn/L.
The found values follow,:

SAMPLE SITE
R.F.W.NO. V). ID TOC, mziL

8408-588-0010 0129 >LXFB- 1 <1.0

8 4 08-58S-0020 0130 MA FB-2 <1.0
8408-588-0030 0131 M-AFB-3 <1.0
8408-588-0040 0132 MA\FB-7 10.3

8408-588-0050 0133 L\FB-S 6.3
8408-588-0060 0134 .LA\FB-9 7.8

8408-588-0070 0135 MA- FB- I0 1.4
8408-588-0080 0136 .- FB- 11 <1.0
8408-588-0090 0137 MAFB-4 1.5
8408-588-0100 0138 - 1.B- 1.5

8408-588-0110 0139 MtAFB-h 2.0

8408-588-0120 0140 FB-i 1.0

8408-588-0130 0144 FB2 <1.0
8408-588-0140 0145 . - p1.0
8408-588-0150 0146 >L\PB-O tdp) 1.8
8408-588-0160 0147 MB-I 1.3

8408-588-0170 0148 XIB-- <1.0

8408-588-0180 0149 1-3 10.3
8408-588-0190 0150 "15-4 <1.0

8408-588-0200 0151 i-!i- 4.8
8408-588-0210 0152 1.3-2 1.3
8408-588-0220 0153 tl- 2.7

8408-588-0230 0155 1 i 0
8408-588-0240 0156 Fi-, < 1.0
8408-588-0250 0157 C- <i.C
8"F08-588-0260 0158 ;u-2 9.0
8408-588-0270 0159 1.0
8408-588-0280 0160 \, 3. 6
84(C-588-0290 0161 Y 2.3

N-21



Date of Final Reort: January 2, 1985

Mather A.F.B. - 2nd Round (con't)

IV. DIMETHYLNITROSAMINE (DMN) ANALYSIS

a] These samples were received by the laboratory on August 21, 1984 and
were extracted August 24, 1984. Analysis was completed October 3, 1984. There
is a 40 day holding time between date of extraction and date of analysis. Holding
times were not exceeded. As noted in the 1st round, the 1 ug/L requested
detection limit was not met in some cases

Sample concentration values follow:

R.F.W. NO: ;qxPF. 'xp cTTF Tr DMN, uz/L

8408-588-0090 0137 MLAFB-4 <1

8408-588-0100 0138 MAFB-5 <2 K
8408-588-0110 0139 MAFB-6 <1

8408-588-0120 0140 FB-i <1
8408-588-0130 0144 FB-2 <i
8408-588-0160 0147 MB-I <I
8408-588-0170 0148 m 1 - 2 <1
8408-588-0180 0149 >IB-3 <1
8408-588-0190 0150 MB-4

N-22



OIL AXD GREASE TCS12LTS

MATHER AIR FORCE BASE

Site Identification oil & Grease* Extraction Date Weston Lab

/'L No.

MAFB-1 0.76 8/29/84 S-0984

MAFB-1 D <0.33 8/30 S-1128

MAFB-2 0.86 8/29 S-0989

MAFB-2 D 0.68 8/30 S-1129

MAFB-3 0.52 8/30 5-1130

MAFB-3 D < 0.33 8/29 5-0994

MAFB-4 < 0.33 8/30 S-1024

MAFB-4 D 0.48 8/30 S-1131

MAVB- 5 0.55 8/29 S-1014

MAFB-6 0.39 8/29 S-1018

MB-7 < 0.33 8/29 5-0977
MAFB-8 < 0.33 8/29 S-0999

MAFB-9 < 0.33 8/29 5-1004

M*FB- 10 0.35 8/29 S-0979

MAFB-11 0.33 8/29 S-0975

MAFB-12 < 0.33 8/29 5-1020

MAFB-13 < 0.33 8/29 S-1019

0141 Ditch upstream 600 8/29 S-0954

0142 DokNlstre&7 700 8/29 S-0956

0143 Don-Lstrexa 550 8/29 S-0955

N-23
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inter- office memorandum
TO: FRED BOPP DATE: 11-05-84

FROM: MAGGIE NECKELS

SUBJECT: MATHER AFB THIRD ROUND RESULTS W. 0. No.:

Enclosed please find the analytical results for the
third round sampling at Mather A.F.B.

-A 39 N-25



Wells 4, 5, 6 and FBI were run for 4-4 DDT, 2,4-D and
chlordane. All were not detected at the following limits.

4-4 DDT a oz
2,4-D CI I "

Chlordane 0 O)' 'I

Wells 1, 2, 3, and FBI were run for PCB's. All were not
detected at the following limits:

PCB 1016 0.4 mg/l

PCB 1221 1.0

PCB 1232 1.0

PCB 1242 0.5

PCB 1245 0.8

PCB 1254 0.8

PCB 1260 1.5

N -26
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DATE OF INTERIX REPORT: 18 January,19E57

MATH-iER A. F. B
3r-- ROU-ND SAMPLING RESULTS - SOIL SAMPLES

DATE SAMPES COLL ECT ED : 27 SEPTEM BER\, 198-

11. ~~ T( -A YS

a . tawse s2 Dles wcre received bv the laborator-y on 4 October, 198! - an
an~sawas completed cri 17 Januar-, 19E5. Sample concentrations folliw:

b . R.FA. V: SAM''PLE DESCRIPTIONT

81 - 0S 10 0206 West Ditch - Upstream 67-!
0207 West Ditch - Dcv~nstream42

7 0 t0208 West Ditch - Dovnstream

N-27/



DATE OF INTE ' 1 Pii (-'-:
3 Januar' 1y85

M-AT:'ER A.F.B.-3RD ROUND WATER SAMPLES (cont.)

III. Soluble Metals Analysis

a. These samples were received by the laboratory on 6 October
1984 and analyzed within recommended holding times. Re-
cuested detection limits were met and are indicated by
"less than"-signs. These samoles were field filtered
prior to receipt by the laboratory. Sample concentrations
follow.

b. SOLUBLE METALS
RC,- Cr Pb Cd Na A

R.F.W. NO. DESCRIPTIONJ u.g/L uo/L ua/L ua/L C

8410-720-0040 0212MA03- <50 <10 <2.5 <100 <2.5
-0050 0213 MA F <50 <10 <2.5 1l00 •2 5
-0060 0214 MAF - <50 <10 <2.5 <100 :2.-
-0070 0215 A£P- <50 <10 <2.5 <100 12.
-0080 0216 MAF - <50 <10 <2.5 <190 <2.5
-0090 0217 MkFbq <50 <10 <2.5 <]00 <, -
-0100 0218 MAFA40 <50 <10 <2.5 <100 <2,r
-0110 0219 MAA -11 <50 <10 <2.5 <100 <2.5
-0140 0222 16-1 <50 <10 <2.5 <100 <2.5

No results for DM-N reoorted as of the date of this renort.



DATE CF INTERIM REPRT:

3 January 198

MATHER A.F.B.
3RD ROUND SAMPLING RESULTS-SOIL SAMPLES

DATE SAMPLES COLLECTED: 27 SEPTEMBER 1984

Total Phenolics Analysisr

a. These samples .were received by the laboratory on 4 October
1984. Sample number 0205 JTC was analyzed on 21 November
1984 and samples 0206, 0207, and 0208 on 31 December 1984.
EPA Method 420.1 is applicable to the analysis of drinking,
surface, and saline waters and specifies a holding time of
28 days. The method is sensitive to 5 ,ig/L for water
samples. ,Therefore, sample 0205 JTC exceeded recommended
holding times and does not meet the requested detection
limit of 1 ';/L. Sample concentrations follow.

b. CONCENTRATION
R.F.W. NO. SAMPLE DESCRIPTION OF PHENOLICS

8410-708-0010 0206 West ditch-upstream 0.5 ug/g

8410-708-0020 0207 West ditch-downstream <0.2 g/g

8410-708-0030 0208 West ditch-dcwnstream 0.3 g/a

8410-708-0040 0205 JTC <5 /L

NTE: TOC, chromi/um, cadmim, lead, nickel and silver results

have not been reported as of this date.

N - 9



MATHLR A.F.B.
3RD ROU"ND SAY"PLING RESULTS-SOIL SA.MPLES

DATE SX' TLES COLLECTED: -'- SEPTEMDBER, 194S-

IITOTAL METALS ANALYSIS

a) These samples were received by the labOratorv on .Octobhrr 1 i nd
anialvsis was com-nietcd on 23 januarv. 1985. Requested dettion limits
and recommended EPA hoL'i-ni4 times were met. Simple concentrations,
fo01 ow.

b) TOTAJ M!ETALS
SAMPI'L E Ac C d C r Pb

R. F.W. NO. DESCR ION c. . c~'

8 -00l *iin~~ Ditc h .3 5. UG- 1.~
1 ps t re~am

-00 020-7 'vest Ditch <0.07 1.9 28S.0 35.0 2.
D ow-,,st1 rea m

We s .37 vs D t c, O. 07 3.-4 -3.0 r)". 1 3-.-
D c nbt r eam

N-30



ROUND 4



DAT OF INTEIMP
3 January 1985

MATHER A.F.B.
4TH ROUND SAMPLING

SAMPLES COLLECTED: 14 to 19 NOVEMSER 19S4

I. Total Metals Analysis

a. These samples'were received by the labcratory on 27 Ncvember
1934 and were analyzed within the recommended holdina times.
Chain-of-Custody forms did not specify whether these samoles
were to be analyzed for total or soluble metals and they
were logged in for total metals analyses. Since these
samples were field filtered prior to receint by the labcratcrv,
this should not affect the scope of work. Detection limits
are indicated by "less than" sians and all recuested detecticn
limits were met. Sample concentrations follow.

b. TOTAT METALS
SAMPLE Cr Pb Cd Ni Ac

R.F.W. NO. DESCRIPTION 7,'L 'g/L T a/L q,'L

8411-882-0010 MAFB-! <50 <10 <2.5 <100 <2.5
-0020 MAFB-2 <50 -10 <2.5 <100 <2.5
-0030 MAFB-3 ,50 <10 <2.5 <100 <2.5
-0040 MAFB-4 <50 <10 <2.5 <100 <2.5
-0050 MAFB-5 <50 <10 <2.5 <100 <2.5
-0060 MAFB-6 50 <10 2.5 <100 <2.5
-0070 MAFB-7 <'50 <10 <2.5 <100 <2.5
-0080 MAFB-8 '50 <10 <2.5 <100 <2.5
-0090 MAPB-9 '50 <10 4 <100 <'>5
-0100 M<FS-l0 50 <i0 <2.5 <100 <2.5
-0110 MFS-1I <50 16 <2.5 <100 <2.5
-0120 MAFB-12 <50 'i0 -2.5 <100 2 .5
-0130 FB-o <50 <10 12.5 '100 <2.5

As of this date no results have been reported for TOC or total
phenolics



Date of Report: 14 January 1985

MATHER A.F.B.
4TH ROUND SAMPLING

SAMPLES COLLECTED: 14 to 19 NOVEMBER 1984

II. TOC ANALYSIS*

a) These samples were received by the laboratory on 27 November
1984 and analyzed on 4 January 1985 with a detection limit
of 1 mg/L. The recommended EPA holding time of 28 days was
therefore exceeded by 10 days. The requested detection limit
of 1 mg/L was met. Sample concentrations follow.

b) R.F.W. NO. SAMIPLE DESCRIPTION TOC, ma/L

8411-882-0010 MAFB-1 <1
-0020 MAFB-2 <1
-0030 MAFB-3 <i
-0040 MAFB-4 11
-0050 M-AFB- 5 Ii
-0060 MAFB-6 1
-0070 MAFB-7 9
-0080 MAFB-8 4
-0090 MAFB-9 -

-0100 MAFB-10
-0110 MArB-l1
-0120 MAFB-12
-0130 FB-1

As of this date no total phenolics resut s
repcrted.

11 D: ....NITROSAY- (INE (D Z;) AN;ALYSiS

a) These samples were received !, t)., Ir

1984 and extracted :n 29 Nc <r-
Analysis was ccmniete i o I 7:.
limIt of 1 rac, L usInsZ:
menLed holdinc ti-2 nes r-L:.:
ex-:eez and te r .-
COn Ct3tIcnE §71...-': .
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Date of Report: 14 January 1985

MATHER A.F.B. (4TH ROUND-cont.)

b. R.F.W. NO. SAMPLE DESCRIPTION DMN, mg/L

8411-882-0010 MAFB-1 <I
-0020 MAFB-2 <1
-0030 MAFB-3 <1
-0040 MAFB-4 <1
-0050 MAFB-5 <1
-0060 MAFB-6 <1
-0070 MAFB-7 <1
-0080 MAFB-8 <1
-0090 MAFB-9 <1
-0100 MA-FB-10 <1
-0110 MAFB-11 <1
-0120 MAFB-12 <1
-0130 FB-I <1

IN

I
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