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APPENDIX A

ACRONYMS, DEFINITIONS, NOMENCLATURE,
UNITS OF MEASUREMENT
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ACW
AFFF

ASTM

ATC

alluvium

andesite

aquifer

artesian

AVGAS
BES
B.G.S.

breccia

CDHS

CDWR

CERCLA

S586A

\WESTE N

APPENDIX A

ACRONYMS, DEFINITIONS, NOMENCLATURE,
UNITS OF MEASUREMENT

Air Command and Warning
Aqueous film forming foam

American Society for Testing and Mate-
rials

Air Training Command

Unconsolidated deposits laid
down by relatively recent rivers

Crystalline volcanic rock type

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

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

Aviation gas (fuel)

Bioenvironmental Engineering Services

Below ground surface

A rock made up of highly angular
coarse fragments

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

California Department of Water
Resources

Comprehensive Environmental Response
Compensation and Liability Act of 1980




-

cm/s

confined

connate water

Cretaceous

CRWQB

DEQPPM

detritus

DMN

DoD

ephemeral

escarpment

fault block

feet/day

5586A

WASTON

Centimeters per second

An aquifer condition 1in which the
more permeable agquifer 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

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

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

California Regional Water Quality
Board

Defense Environmental Quality Program
Policy Memorandum

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

Dimethylnitrosamine
Department of Defense

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

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

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

Feet per day




groundwater divide

GC

gpm
gpd
GPR
HARM

HNu

hydraulic conductivity

hydraulic gradient

igneous

lens

lenticular

5586A

WESTON

A theoretical dividing 1line in the
water table on each side of which the
water table slopes away, forming a
boundary between separate groundwater
basins

Gas chromatographic analytical instru-
ment or method

Gallons per minute

Gallons per day

Ground-penetrating radar

Hazard Assessment Rating Methodology

A brand name for a volatile organic
vapor photoionization detection meter

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

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

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

Installation Restoration Program

Jet fuel

Common symbol for hydraulic conduc-
tivity

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

Lens-shaped




mafic

metamorphic

ug/g

ug/L

mg/g

mg/L

MAFB
0&G

OEHL

PCB

perched

Ph.D.

POL

5586A

Pertaining to or composed primarily
of "dark minerals" (iron magnesium
silicates)

Describes rocks which have formed in
the solid state in response to pro-
nounced changes in temperature, pres-
sure, and/or chemical environment
Micrograms per gram (equal to mg/kg
and equivalent to parts per million
in solids)

Micrograms per 1liter (equivalent to
parts per billion in water)

Milligrams per grams (equivalent to
parts per thousand)

Milligrams per liter (equivalent to
parts per million in water)

Million gallons per day
Mean sea level datum
North

Mather Air Force Base
Oil and grease

Occupational and Environmental Health
Laboratory

Polychlorinated biphenyl compound
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
Registered Professional Geologist

Doctor of Philosophy degree

Petroleum oil and lubricants

\Y



potentiometric
(piezometric) surface

ppb

ppm

Quaternary

RCRA

Recent

SAC

sedimentary

semi-~confined

specific capacity

specific yield

square feet/day

5586A

IWESTON

Surface defined by the levels to which
water will rise in wells penetrating a
single aquifer, caused by hydrostatic
pressure

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

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

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

Resource Conservation and Recovery Act
of 1976

The second epoch of the Quaternary,
including modern time and the period
of time (approximately 10,000 years)
since the 1last ice age (synonymous
with Holocene)

Strategic Air Command
Describes rocks

sition of transported material
has accumulated in layers

resulting from aepo-
that

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

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)

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

Square feet per day

ettt ) — -
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storativity
(storage coefficient)

TCE

terrigenous

tertiary

TOC

transmissivity

tuff-breccia

unconfined

unconsolidated sediments

water table

5586A

(WESTON

Volume of water than an aquifer re-
leases from or takes into storage per
unit surface area of aquifer per unit
change in hydraulic head

Trichloroethylene

Deposited in or on the earth's crust,
not in a marine environment

The first of two periods in the Cen-
ozoic Era, occurring approximately 66
to 1.6 million years ago

Total organic carbon

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

Indurated volcanic rock, formed from
coarse angular volcanic fragments in a
matrix of finer volcanic particles

An aquifer in which the water table
forms the upper boundary

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

United States Air Force

United States Environmental Protec-
tion Agency

Volatile organic and aromatic hydro-
carbon compounds

The level below which earth materials
are saturated with water

"ﬂﬁ\r—ﬁh-r



APPENDIX B

SCOPE OF WORK

TASK ORDER 0026-02




STAGED

INSTALLATION RESTCRATICN PRGCG2:M 21 FE3 1234

Phase IIB Field Evaluation

Mather AFB, California#

I. Description of Work

The purpose of this task is to determine if environmezzzl contamination
has resulted from waste disposal practices at Mather iAF3 C:; to provide esti-
mates of the magnitude and extent of contamination, should

found; to identify potential environmental consequences of

csontamination be
—~igrating pollu-
tants; to identify any additional investigations and their z2t-endant costs
necessary to properly evaluate the magnitude, extent and <direction of moverment
of discovered contaminants.

The presurvey regert (mailed under separate cover) fazse I IRP report
(mailed under separate cover), incorporated bhackground and cescription of the
Sites for this task. To accomplish the survey effort, ¢ contractor shall
take the following sters:

A. are

1. The areal 2xtent of each site shall be determiz-ad by reviewing
available aerial photos of the base, and by field reconnaissarce.

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

3. Three rounds of sampling shall be performed on tle
installed during this task.
aguifer level conditions.

monitoring wells
The rcunds shall be perforzed z: three different
Exact dates shall be determiped :=v contractor in

'
preg=

the field,

B. ACXW Area
1. Install three downgradient monitoring wells at zze AC3d site.
Wells shall be installed according to procedures outlinsd iz g2ragraph H
below.
2. Collect one sample per well during each samplizg round. Analyze

the samples for VOC, TOC, oils and greases (IR method) and 273s.

C. r7100" D

1. Install three downgradient monitoring wells alcng
rcad west and south of the disposal site. The wells shall >e
according to procedures ocutlined in paragraph H below.

the perimeter
installed

#tighlights of modification underscored

B-1
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2. Collect one sazgle per well curing each sampling round, Analyze
sazpies for oils and greases (IR), TCC, YCC, phenoi, c=yanide; Cr, ?Po, Cd, Ni,
AZ.

D. Hest Ditc e

1. Install two downgradient conitoring 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 anc one
south of the west ditch sximmer,.

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

v

E. theas Ea ase Peri-ete

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

L aadinoad 5 T

2. Collect cze sz=ple per well during each sampling round. Analyze
samples for dimethy.iitrcsamine (Cifl); oil and greases (IR), TOC, VOC, Cr, Pb,
Cd, Ni, Ag, DDT, Chlcrane, 2,4-D.

1. All 15 base production wells shall be sampled one tige, and
analyses perforzed for TCC, VCC, and oils and greases (IR) on eazch sample.

2. 1In addition to the parageters specified in I.F.1. above, aralyze
specific well water samples for:

C&W_we 2CB
MB-1,2,3,4 (4 total) i, Cr, Pb, Cd, Ni, Ag, DDT, Chlordane, 2,4-D
Engine Test Cell well Prenoi, Cyanide, Cr, Pb, Cd, Ni, ig
G. £ i gj

Sampling, maxisum holding time and preservation of samples shall
strictly comply with the following references: Standard Metheds for The
Exapination of Water and Yastewater, 15th Ed., (1680), pp 35-42; i3, 2art 31,
pp 72-82, (1976), Method D=-3370; and Methods for Chemical ipalvsis of Jaters
and Jastes, EPA Manual 600/4-7G6-020, pp xiii to xix (1979). Minizunm detection

lipit for analyses are shown in Attacrzzent 1,

H.  Hel rd Cleanu

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

B-2
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California requirements. Wells shall average 120 feet in Zepth and shall

be logged in accordance with U,S. Army Toxi2 and Hazardous Haterials Agency
rrocedures (furnished under separate cover). Location arnd elevation of eacz
well shall be surveyed, and reccorcded on the zroject map. Total well footagz
installed shall not exceed 1320 reet.

2. FEach well installation shall be cleaned following the completi:
of the well, Drill cuttings shall be removed and the general area cleaneqo. .

I. Data Review

Results of each round of sampling and analysis shall be tabulated -_
Informal Technical Information report (Sequence 3 as reflected in Itea VI
below) and forwarded to USAF OEHL/CVT for review.

Je cort Pre ati

1. A draft final report delineating the findings of this field
investigation shall te prepared and forwarded to the USAF OEEL as speciliexz
Item VI below. This report shall include a discussion of the regional hydr————"—
geology, well logs cf zll project wells, data from water level surveys, wats———=——=—
quality analysis results, available geohydrologic cross sections, groundwate—————
surface and gradient vector maps, vertical and horizontal flow vectors and
Laboratory quality zssurance information., The report shall follow the USAZ "7 ~
OEHL supplied format {zailed under separate cover).

2. Estimates shall be made of the cagnitude, extent and directiorn

movement of contaminants discovered., Potential envirommental consequerces - -
discovered contaminaticn nmust be identified. Where survey data are insufll .
cient to properly determine or estimate the magnitude, extent and directiczc ————-
movement of discovered contaminants, specific recomzendations, fully justiZ——————-
shall be macde for additional efforts required to properly evaluate contamim———————
tion migration and included in a separately bound appendix to the draft fi-———— ——
report (see X below).

3. Specific requirements for future groundwater and surface water
gonitoring aust be icdentified, ’

K. Cost Sstigates

The contractor shall prcovide estimates for all additional work
recommended to permit proper detsrmination of contaairants. The recommencz——ss=———
tions provided shall include all efforts required to determire the magnituc
and direction of movement of discovered contaminants along with an estimatz. —.--=-

the time required to accomplish the proposed effort. This information sha.
be provided in a separately bound appendix to the draft firal repert.

L. Meetirgs

The contractor's project leader shall attend two meetings, to be kei:
at Mather AFB to discuss projlect status at dates and times to be specifiec
later. Each meeting shall last 12 hours,




o~

-
b 4 0
——————

II. Site Location ancd Dates:
Mather AFB Ca
Building, Tize &
Dates to be established
III. Base Support: lione

IV. Government Furnished Property: lNo:ze

V. Goverrment Points of Contact:

1. Dr Dee Ann Sanders 2. Capt Dennis Xorycinski
USAF OEHL/CVT USAF Hospital Mather/SG?P3
Brooks AFB TX 78235 Mather AFB CA 95655
(512) 536-2158 (916) 36u4-2284
AV 240-2158 AV 828-2284

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

Sequence lo. Blcck 10 Block 11 Bloex 12 Block 13 Blcek 14

15 MAC 16 MAC
4 CNZ/R +a- Ml 15- HAC 21 MAC 2
3 iS 2E% L L -

#A minigum of two drzft regorts will be required. After incorporating aiir
Force commernts conceraing the first drzft report, the contractor shali supply
the USAF OEHL with a second draft report. The report shall be forwarzZed to
the applicable reguilatory agencies for their comments. Contractor szall
supply the USAF CEHL with 25 copies of each draft report and 5Q copies plus
the original cazera ready copy of the fiaal report.

#3Jpon completion of analyses.
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Attachment 1
Required Sample Detection Lizit

Da..:.-g-,;.. Soi ] {Qed:-—gn: Ha*gc
*#Total Crganic Carbon (TOC) 1.0 milligrac/gram 1.0 milligran/L
0ils and Greases (IR !lethod 412.2) 100 microgracs/graa 10 micrecgrams/L
Phenol 1 microgram/grac 1.0 microgram/L
Cyanide 1 microgram/gran 10 micrecgrams/L
Lead 2 micrograms/gran 20 micrograms/L
Chromium 5 micrograms/gram 50 micrograms/L
Cadmiunm 1 microgram/gram 10 microgracs/L
Nickel 10 micrograms/gram 100 micrograms/L
Silver 1 microgram/gran 10 micrograms/L
PCB's —— 0.25 nicrograms/L
Dimethyinitrosamine (DMN) —— 1.0 microgram/L
DDT isomers - 0.02 zicrograms/L
Chlordare ~——— 0.02 micrograms/L
2,4-D e 0.06 microgram/L
Volatile Organic Congcunds (VCC) LA e

#Detection levels for TCC must be 3 times the noise level of the instrument.
Laboratory distilled wzter must show no response; if it shows a resgonse,
corrections of positive results nmust be made.

##Detection lirits for VCCs shall be as specified for those compounds listed in
EPA Methods €51 ancd £l2.

Method: Federal Register, Vol 44, No. 233, pp 69468-69473.
This method should be strictly followed including these iteas:
Item 1.4 - This method is recommended by EPA for use only by exgeriencged

residue anzlysts or under the glose supervision of such qualified
persons,

Item 2.2 - This is gost igportant. If interferences are encountersd {(as in
early peaks such a2s vinyl chloride), the method provides a secondary
gas chromaticgrapnic column that will be helprful in resolving tze
compounds of interest from interferernces. 7This pust te done in the
case of vinyl chioride arnd so noted in analysis report.

Items 3.2, 7.1-7.3 - These sections on interferences, contamination and QC
should be sirictly followed.

Items 8.3 - All samples must be analyzed within the recozmerded holding tines.
This gust be followed without exception.

If questions are encountered about certain contrminants you may be asked to
show both chrcmatograms used to rule out possible iaterrerances.
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Rzvision No. 2 to Description of Work
INSTALLATION RzSTGRATICN PROGR:M 84 Feb 2

Phzs= IIB Field Evziuztion

I. Description of Werx

The purpose of this task is to detercirne
resulted frco wzste dispes:zl practices at
S ext n

ontezinztion

e
to proviczs ezti-
ré ¥

hza:z Mathe Ca;

c2tes of the mzgrnitude ani znt of conta-irztion, should conter tion be
fourd; to iderntify poterntizl ernviror—entzl conseguences of migratirg pollu-
tarts; to iderntify any 23citicral investigztions and their atterndznt cos‘s
nec:sszry to proparly evaluzt2 the mzgnitude, extent and direction of movezszn
of discovered contaminznts.

The presurvzy report (mziled under sepzarate cover) and Phzsz I IRF recort
(rziled undsr serarate cover), incorporated bzckground and dzs2ripticn of tre
sites for this task. To accccolish the survey effort, the corntracstor snzll
tza¥e the follewing stezs:

-
-

1. Irstzll thrss downgradient
Wells sn=11 be dipstzilzl z2220Zding to procelure!

2. Collezt org szx;te per woll during €22n semzling round., Anzly:c:
ths sz=7le:z for VIZ, TOC, oils ani grezces (IR m=ihcd) and PCz:z.
C. 710" Arex Distozal Site
1. Instzll thres diwngrzlient monliteoring wells aleong the peric:ii-r
-~ - -

site. The w=lls szl be ins-zlle
in perzgrz;> H b=l:w,
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IR

L
b
m
m

te 14
I

two Cdowrgracient meonit
The 3611 ckall be ir
rerh H below.

w wcst of the ditch rear
ed eccercing to procedures

2.
south of the

cone rorih end cre

g ech sazplirg round. fAnzlyze
erdé grezses (IR), 10C, Vu”, pr.enol,

3. Cecllect cre cz-fle
grouncwater and <e:;ucnt Senpl€
cyenide; Pb, Cr, Cd4, Ni, fig.

1. Irs:zil three rconitoring wells slcng the rnortr-zst ernd ezst tece
perireter, Thne wells shall be irnstalled zccording to procecdares cutiined in
b .
1 perzgrerh H telow,

se production wells shzll be s
O s

€c orne
C, VOZ, &nd o0ils znd gree I

.
.
F) on each sarxjple,

)

2. In zddition to the pzraceters specified in 1.,F.1. abcve, anzlyze
specific well weter szcples for:

1 ACEV well PCR

V2-1,2,3,8 (4 totel) o4y, Cr, Pb, Cd, Ni, tg, DDT, Crnlicriare, 2,.L-D
Ergirne Test Cell well frenol, Crarife, Cr, Fb, CZ, Wi, ig
G. Sz-cline end frnzlivsis

‘L Sezpling, czxiruz holdirg tice &end
zrly w ollowing r=lererce
by stewzter, 151k EZ
3370C; and M=ttcis
1 4Y-7¢-020, pp xi:i
'roin Attechzent 1.

1. El]l wells instzlled Curing thic srvey ¢ 1 te ciretrLictes of
tizcw iron m=tericls, end shall be grout-sezlsZ in ecrorcarce with Stzte of

“ry

v hy

N 41 B-8
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hind A e

i1, Site Lcizticn end Tetes:
Meiter AF2 CA
Fuilcing, Tire &
Detes to be € tlished
1]I, Fase Sujrort: Kone

IV. Goverrzent Furnished Frorerty: Ncone
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Education
B S Biology. Franklin and Marshall College (1963)

M S Environmental Engineering and Science. Drexet Univer-
sity (1965)

Employment History
1965-Present
1963-1964

Weston

Lancaster County Generai Hospitat
Research iaboratory for analytical
methods deveiopment

Relevant Experience

Mr Marks has 15 years experience in environmental labora-
tory and engineering activities as a Project Scientist, Project
Engineer. Project Manager. and Vice President of Weston's
environmental laboratory. He has analytical laboratory ex-
penence. supervision of source emission testing projects. and
was the Project Manager on numerous source testing and
ambient air monitonng projects. including a major contract
with EPA for source sampling and analysis. He also has
expenience n held testing to determine ethciencies of controt
equipment. and chemical analysis of atmospheric emissions
from various industries

Mr Marks was the Project Manager for a mayor corporate (65
plants) ar testing contract ($350.000 year). The plants in-
cluded glass. wood. textiles. and asphait production

Mr Marks industry experience i source emissions testing
includes fossi-fuel-tred steam generators. municipal in-
cinerators. cement plants. nitric acid plants. petroleum re-
fineries and petrochemical plants. iron and steel piants (basic

Peter J. Marks

oxygen and electric arc furnaces), wet process phosphoric
acid ptants: superphosphoric acid ptants: diammonium phos-
phate plants; tripie superphosphate plants: granular triple
superphosphate storate facilities: intermediate size steam
boiters (10-250 x 108 Btu); mercury plants: solvent degreasing
facilities: steel foundries: synthetic organic chemicai plants.
pulp and paper mills; chlor-alkali plants: glass manufacturing
facilities; stone crushing facilities; plastic plants. clay and ore
processing operations.

Mr. Marks' air contaminant testing experience inctudes. par-
ticulates. NOx. fluondes. SOz SO3'H2804. chiorides. hy-
drocarbons. aldehydes. organic acids. total reduced suifur.
permanent gases, odor. mercury. particie size. resistivity. hy-
drogen sulfide. chloride. ozone. metais. sulfates. viny!
chloride, solvents, TSP. and asbestos.

His field instrumentation experience includes - Orsat ap-
paratus, Teledyne combustible instrument. Lira nondispersive
infrared instrument. Servomex oxygen analyzer, Lear-Siegler
transrmissometer. duPont sulfur dioxide monitoring instrumen-
tation, Anderson cascade impactor, Omega pyrometer, Meloy
ozone analyzer. thermoelectron SQO. analyzer, RAC Hi Vol
Samplers, and RAC Nutech control console.

Mr. Marks has the following laboratory Instrumentation ex-
perience: infrared. ultraviolet, and atomic absorption spec-
trophotometry: dissolved oxygen analyzer. gas chromatog-
raphy. and total oxygen demand and total organic carbon
analyzers.

Mr Marks s a membper of the Arr Pollution Control Association,
the American Society for Testing and Materials. the Water
Pollution Control Federation. and the Water Pollution Control
Association of Pennsylvania.




Registration

Registered Professional Geologist in the State of
Indiana

Fields ot Competence

Groundwater resources evaluation; hydrogeoiogic
evaluation of sanitary landfills and other waste disposal
sites; detection and abatement of groundwater poliu-
tion; digital modeling of groundwater flow and solute
transport. statistical analysis of geological and
geochemical data: geochemical prospecting; estuarine
geology and geochemistry. trace metal and aqueous
geochemistry

Experience Summary

Seven years experience in hydrogeology and
geochemistry, involving such activities as; assessment
ot subsurface water and soit contamination: develop-
ment of contamination profiles: evaluation of remedia-
tion actions for groundwater quality restoration. quan-
titative chemicai analysis ot water and soil; ore assay
and ore body evaluation: drilhing supervisor:;
hydrogeologic assessment. pollution detection and
abatement. estuarine pollution analysis; application of
flow and solute transport computer models. computer
programming; project management; teaching en-
vironmental geology and geochemistry.

Credentials

B.A., Geology—Brown University (1966)
M.S.. Geology—University of Delaware (1973)
Ph.D.. Geology —University of Delaware (1979)

Sigma Xi. The Screntific Research Society of North
America

Geologicat Society of America. Hydrology Civision
National Water ‘Nell Association. Technical Division
American Association for the Advancement of Science

Estuarine Research Federatiun: Atlantic Estuarine
Research Society

Frederick Bopp IIl, Ph.D., P.G.

Employment History

1979-Present WESTON

1977-1979 U.S. Army Corps of Engineers
Waterways Experiment Station
1976-1977 University of South Fiorida
Department of Geology
1970-1976 University of Delaware
Department of Geology
1974-1976 Earth Quest Associates

President and Principal Partner
WESTON

United States Navy
Commissioned Officer

1974 (Summer)
1966-1970

Key Projects

Project manager on seven task orders for environmentail
assessment services at United States Air Force
facilities in nine states.

Task manager for a Superfund site evaluation in Ohio.

Site manager for drum recovery operations in Penn-
sylvania and New Jersey.

Project manager for site assessments of oii and tfuel
spills in four states.

Project manager for closure plan development at a
nhazardous waste landfill in New Jersey.

Detimition and abatement of groundwater contamina-
tion from chemical manufacturing in Detaware.

Flow and solute transport digital model of a heavily-
pumped regional aquifer in southern New Jersey.

Detinition and abatement of groundwater contamina-
tion from chemical manufactuning in the Denver area

Hydrogeologic impact assessment of on-land dredge
spoil disposal in coastal North Carolina

Geochemucal prospecting and ore body analysis in
Arizona.




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 Penp-
sylvania.

QOperational 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
Metais in the Environment. Toronto, Canada, October
1975.

M
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Fields of Competence

Geologic investigation and site evaluation: environmen-
tal impact assessment. quantitative and qualitative
groundwater analysis. design of groundwater monitor-
Ing systems.

Experience Summary

Nine years experience in geological investigations in-
cluding environmental impact analysis n geology.
groundwater. and soiis: hydrogeologtc investigations of
hazardous waste sites, preparation and delivery of ex-
pert testimony: assessment and mitigation of tow-level
radiocactive contamination of groundwater and sotls:
migration of low-level radioactive contamination of
groundwater and soils; migration of radionuclides in
groundwater: site stabiity 1n himestone terrains:
development of evaluation criteria for site search and
selection projects: pre-mine opening hydroicgic 1n-
vestigations for surtace and underground coal mines:
development ot clean-up strategies for hazardous and
radioactive waste disposal sites: Environmental Impact
Statement preparation and review:. site suitability in-
vestigations of waste disposal facilities for industrial
and residential developments.

Credentials

B.A.—Queens Coitege. CUNY (1369)

M.S.. Geology—University of Delaware (1975)
American Geophysical Union

Geoiogical Society of America

National Water Well Association, Technical Division
Employment History

WESTON

Unwersity of Delaware

1974-Present
1972-1974

Key Projects

Preparation of RCRA Part B permit apphcation tor
faciiities In the Midwest and on the West coast

Katherine A. Sheedy

Imitial Assessment Studies to identity possible con-
tamination resulting from past practices at military in-
stallations.

Assessment of groundwater contamination from a
municipal landfill in the Atlantic Coastal Plain including
aquiter simulation to determine migration 10, 20 and 30
years in the future

Hydrogeologic assessment ot a multi-source military in-
stallation. The project includes groundwater modeling
for the installation and for areas outside the installation
in conjunction with State and Federal agencies

Design of monitoring systems tor a large ingustrial com-
plex 1n Montana.

Assessment of regulatory requirements for hazargous
waste lagoonr closure in over forty states

Assessment and anaiysis of emerging frengs .» ground
water research as applied to the utility «ngustry

Preparation of EPA Remedial Action Master Prans *or
five uncontrolled hazardous waste sites

Principat investigator for geology socis angd jround
water portion of an Environmental impact Statement ‘-
the decontamination of a radicactive waste 2isposar
site in Canonsburg. Pennsvivania

Project manager and principal investigator on <.ean-upf
of a site contaminated by pharmaceutical was'es n
New Jersey

Project manager and principal investigator ‘or
assistance in EIS preparation for five synthetic ‘uel
plants in east-central United States.

Evaluation of environmentai impact and operation >t 22
municipal landfills in the Atlantic Coastat Plain

Hycdrogeologic investigations at mine sites prior te. cur-
ing and after mining operations n !llinois

Hydrogeolog c 'nvestigations to determine site
suitability for tandfills. sewage sludge disposat. spray -
rgation and industrial waste disposal

Principat investigator on a dredge material disposat site
feasibiiity stuay for Interstate Division for Baitimore C-
tv. This project was conducted to evaluate the feasibinty
ot specitic sites for disposal of 5 mitlion cubic yards ot

Proiessional Proiile




material dredged from the Fort McHenry Tunnel in
Baitimore. The evaluation included examination of
costs, engineering feasibility, site stability, impact on
biology and groundwater and ultimate use of the site as
an inner-city park.

Supervision of an investigatior. to determine ground-
water quality, delineate the extent of groundwater poilu-
tion and develop a groundwater-quality management
program for a six-county area. Evaluated the adequacy
of existing groundwater-quality standards and in-
teracted with regulatory agencies.

Evaluation of groundwater quality, quantity and
facilities: impact on groundwater for sites in semi-arctic
environments and within the Cotumbia River Basin Pro-
ject area.

Environmentai assessment for a 200,000-BPCD refinery
on a semi-arid island with extensive groundwater use in
the West Indies.

Evaiuation of structural stability probiems in limestone
solution area in Pennsylvania.

Supervision of a leachate collection system and ground-
water monitoring program for an industriat iandfill.

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

Development of a state-of-the-art study and environmen-
tal analysis of the geothermal steam industry.

Publications

Sheedy, K. A., 1979, “Three-Phase Approach to Deter-
mination of Site Stability in Limestone"”. Presented at
Association of Engineering Geologists 1979 Annual
Meeting, Chicago, lllinois.

Sheedy, K. A., Schoenberger, R J., Haderer, P., Dovey,
R., 1979, “Solid Waste Disposal in the Coastal Plain: A
Case Study.” Presented at Association of Engineering
Geologists 1979 Arnual Meeting, Chicago, Illinois.

Sheedy, K. A., Leis, W., Thomas. A., 1980, ""Land Use in
Limestone Terrain, Problems and Case Study
Solutions™. In Applied Geomorphology, (The “Bingham-
ton’ symposia; 11) George Allen and Unwin, 1982.

Sheedy, K. A., Leis, W. Bopp, F.. Anderson, J.. “Use of
Ground Penetrating Radar in Limestone Terrain".
American Geographers Association, 1981,

Sheedy, K. A.. "Methodology for the Selection of Low-
Level Radioactive Waste Disposal Sites’”. American
Nuclear Society, 1982.
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Registration

Registered Professional Geologist in the States of
Georgia (No. 440) and Indiana.

Fields of Competence

Detection and abatement of groundwater contamina-
tion: design of artificial recharge wells: deep well
disposal: simulation of groundwater systems: hydro-
geologic evaluation of hazardous waste sites and land-
fills; practical apphcations of geophysical surveys to
hydrologic systems. site investigations, and borehole
geophysical surveys. Geochemical studies of acid mine
drainage and hazasdous wastes.

Experience Summary

Sixteen years experience as field hyarogeoiogist. fieid
supervisor. project director. research director. Six years
research involving two consecutive projects. 1) applica-
tion of geophysical technigues n evaiuating ground-
water supphies 1n fractured rock terrain in Delaware and
Pennsylvania: 2) project director tor an artificial
recharge and deep well disposal study. Provided con-
sultation for waste disposal and aquifer quahty pro-
blems tor coastal communities.

Developed geochemical sampling techniques for deep
mine sampling. Evaiuated synthetic and tield hydrologic
data for deep formulational analysis in coal fieid pro-
jects.

Earlier research experience involved developing tech-
niques for mapping subsurface regional structures hav-
ing interstate hydrologic significance. and defining ore
bodies by geochemical prospecting.

Credentials

B.S . Biochemistry — Albright College (1966)
M S Hydrogeology—University ot Detaware (1975

Cooperative Program Environmental Engineering—
University of Pennsylvania

Walter M. Leis, P.G.

Additional special course work in Geology and
Hydrology. Franklin and Marshall College and Penn-
sylvania State University

Remote Sensing Data Processing Training, Goddard
Space Center (1978)

OWRR Research Feilow, 1973
National Water Well Association. Technical Division.

Geological Society of America, Engineering Geological
Division

Society of Economic Paleontologists and Mineralogists
Employment History

1974-Present WESTON

1973-1974 University of Delaware
Water Resources Center

1871.1973 University ot Delaware

19671971 Pennsyivania Department of

Environmental Resources

Key Projects

Definition of groundwater contamination from sanitary
landfill leachate and recovery of contaminants to pro-
tect heavily used aguifer in Delaware.

Field design studies for artificial recharge and waste
disposal wells.

Design and construction of hydrologic isolation
systems for various class hazardous wastes.

Design and supervision of chemical and physicafl
rehabifitation of groundwater coliection systems n frac-
tured rock and coastal plain areas.

Principal investigator for six projects involving subsur-
tace migration of PCB's in New York, New Jersey. Penn-
sylvania, and Oklahoma.

Design ang construction supervision of hydrocarbon
recovery wells in Pennsylvania.
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Geochemical evaluation of coal mine pools in West
Virginia.

Geochemistry of subsurface migration of toxic
substances.

Principal investigator for eight projects involving migra-
tion of volatile chlorinated hydrocarbons in ground-
water.

Mineable reserve evaluations for coal, sand and gravel,
limestone, clay deposits, mine reclamation, and
monitoring.

Design geophysical and remote sensing assessments
of hazardous waste disposal areas.

Publications

Leis, W.,, and R.R. Jordan, 1974, “Geologic Control of
Groundwater Movement in a Portion of the Defaware
Piedmont’, OWRR—DEL 20.

Leis, W., 1976, "Artificial Recharge for Coastal Sussex
County, Delaware’, University of Delaware Press, Water
Resources Center.

Leis. W., D.R. Clark, and A. Thomas, 1976, "‘Control Pro-
gram for Leachate Affecting a Multiple Aquifer System,
Army Creek Landfili, New Castle County, Delaware”, Na-
tional Conference on Management and Disposal of
Residue on Land.

Leis. W., W.F. Beers, J.M. Davidson, and G.D. Knowles,
1978, "*Migration of PCB's by Groundwater Transport—
A Case Study of Twelve Landfills & Dredge Disposal
Sites on the Upper Hudson Valley, New York"”, Pro-
ceedings of the 1st Annual Conference of Applied
Research & Practice on Municipal and Industrial Waste.

Leis, W., R.D. Moose, and W.F. Beers, “Cntical Area
Maps, a Regional Assessment for Karst Topography',
Association of Engineering Geologists 1978 Annual
Meeting.

Leis, W., and W.F. Beers, "Soil Isotherm Studies to
Predict PCB Migration Within Groundwater”, (Abstract)
ASTM 1979 Annual Meeting, Philadelphia, Pennsylvania.

Thomas, A., and W. Lein, “Physical & Chemical
Rehabilitation of Contaminant Recovery Wells",
Association of Engineering Geologists 1978 Annuai
Meeting.

Leis, W., W.F. Beers, and F. Benenati, “Migration of
PCB's from Landfills and Dredge Disposal Sites in the
Upper Hudson River Valley', New York Academy of
Science Symposium on PCB's in the Hudson River.

Leis, W., “Subsurface Reclamation by Counter Pumping
Systems: Geologic and Geotechnical Aspects of Land
Reclamation', ASCE/AEG 1979 Symposium.

Leis, W, and A. Metry, “Field Characterization of
Leachate Quality”, Water Pollution Control Federation
1979 Annual Meeting.

Leis, W., and A. Metry, “Multimedia Pathways of Con-
taminant Migration', Water Pollution Control Federa-
tion 1980 Annual Meeting.

Leis, W, and K. Sheedy, “Geophysical Location of Aban-
doned Waste Disposal Sites”, 1980 National Con-
ference on Management of Uncontrolied Hazardous
Waste Sites.

Sheedy, K., and W. Leis, 1982, “Hydrogeological Assess-
ment in Karst Environments (chapter).”
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Fields of Competence

Analytical taboratory management: organic chemustry:
mass spectrometry. GC/MS/DS. high and low resolution.
chemicai onization and special techniques: gas
chromatography including capillary column technigues.
high pertormance hiquid chromatography (HPLC). the
uses of NMR. IR. UV. visible. inorganic analyses. elec
trochemical. thermal techniques and surface meth
odologies (SEM. ESCA. SIMS) to solve industnial pro-
biems. the development of quality control measures in
analytical protocois. the testing of laboratory safety
methodologies: innovation of new anaiytical techniques
and methods to solve ndustrial product habiiity, pro-
duction and environmentat probiems

Experience Summary

Eleven years experience in the supervision ot an
analytical group involved in solving all types of .
dustrial problems :ncluding environmental. product
safety. production. research and deveiopment The main
emphasis was on the innovative development of ana-
lytical methods utiizing instrumentail technotogres In-
depth experience n the organic chemicals. inorganic
chemicals polymer. fiber. tire, solvent. fluorine
chemicals. coke and coal tar industries Numerous
scientific presentations. Contributor to three Chemical
Manufacturers Association Task Groups: Environmental
Monitoring, Groundwater. and Hazardous Waste Re-
sponse Center.

Taught general chemistry. anaiytical chemistry. organic
chemistry. and instrumentat analysis tor tour years at
Eastern Michigan University and the University ot i
"inoIs.

Credentials

B A.. Chemistry —Withams College (1960)
Ph D . Organic Chemistry—Ilowa State University (1964)

Postdoctoral Qrganic Chemistry —Untversity of Hiinois
11966)

Postdoctoral Mass Spectroscopy—Cornell University
11969)

James S. Smith, Ph.D.

American Chemical Society
American Society for Testing Materiais
American Society of Mass Spectroscopists

Employment History

1981-Present WESTON

1969-1981 Allied Chemical Corporation
Corporate Research Center

1966- 1968 Eastern Michigan University
Assistant Professor of Chemistry

1965-1966 University of Hlinois

Key Projects

Directed analytical group for five years of intensive
sampling and analysis of a toxic insecticige. Analyses
involved soil. air. water. siudge. blood. bile. feces. urine.
animal teed. and plant samples 1o detect the compound
at the tow parts-per-billion level The project invoived
rapi@ development of new and accurate analytical
methods

Devetoped an (ndustrumental analytical iaboratory con-
sisting ot trace environmental analyses. gas chro-
matography. high performance liquid chromatography,
mass spectrometry, surtace analyses. X-ray photoeiec-
tron spectroscopy and nuclear magnetic resonance
spectroscopy including the design and manutacture of
:nstrument modifications. purchasing instruments, and
hiring of key personnel

Isolated. igentitiec. and developed a method of analysis
for a colored impurity on a bulk chemical product. Syn-
thesized the colorant for proof of identification and as a
standard for futur: anaiysis. Proved the mechanism of
the devetopment ot the color from the packaging
maternais. Designed new specifications eliminating ihe
problem

Conducted corporate plant environmental laboratory
QA/QC audrts including the development of a corporate
QA/QC manual.
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Provided an nexpensive and accurate method of
analysis of lead for a manufacturing plant eftiuent. A
published methodology n kit form was moditied for
plant personnel use to measure solubie and totai lead in
a waste stream without use of excessive manpower or
capital. QA/QC procedures were included as weil as the
use of pertormance samples.

Supervision of analyticai technologicat advances that
lead to either patents and new products in the fields of
coal tar chemicals, food packaging and transformer
manutacturing.

Publications

Smith. J.. A. Weston, and C. Wezwick, "Tire Cord Emis-
sion Studies. Conclusion’, The international Society of
Industrial Yarn Manutacturers, Savannah, Georgia, 3-4
November 1977

Hanrahan. J.. E. McCarthy, D. Richton, J. Smith, and A.
Weston. “ldentification of an Interfering Compound s
the Determination of Dimethyinitrosamine by Gas
Chromatography-Mass Spectrometry’. 26th Annual
Conference on Mass Spectrometry and Allied Topics.
St. Louis, Missourt, 28 May to 2 June 1978.

Brozowski, E.. D. Jerolamon, D. Richton. D. Smith, J.
Smith, and A. Weston. “Industrial Appiications of
Chemical lonization with the Ammonium lon”. 26th An-
nual Conference on Mass Spectrometry and Allied
Topics. St. Louis, Missouri, 28 May to 2 June 1978.

Mueller. BW.. L. Paimer, G. Rebyak. and J. Smith,
‘Analysis of Alpha and Beta Naphthalene Suifonic
Acids by High Performance Liquid Chromatography .
North Jersey A .C.A. Chromatography Discusston Group.
Nutiey. New Jersey. 14 March 1979

French, C.. L. Paimer, and J. Smith, “Analysis of
Polymer Oligomers by High Performance Ligquid
Chromatography”. Middle Atlantic Regional AC.S.
Meeting, West Long Branch. New Jersey. 19-23 March
1979

Burkitt, D. and J. Smith. A Simple Chromatographic
Modification Providing for Rapid Interchange of
Capillary and Packed Columns’, Middie Atlantic
Regional A.C.S. Meeting, West Long Branch. New
Jersey, 19-23 March 1979.

Brozowski, E., D. Jerolamon, D. Richton, D. Smith, and J.
Smith, "A Convenient Method for the Evaporation of
Solvent in the Priority Pollutant Program,”” Middle Atlan-
tic Regional A.C.S. Meeting, West Long Brarch, New
Jersey, 19-23 March 1979.

Mady, N., D. Smuth, J. Smith, and C. Wezwick, “The
Analysis of Kepone in Biological Samples”, Pro-
ceedings of the 9th Materiais Research Symposium,
Garthersburg, Maryland, 10-12 April 1978.

Mueller, B., L. Paimer, and J. Smith, "A High Perform-
ance Liquid Chromatographic Method for the Analysis
ot Bis-phenoi-A and Its Impurities”, Middle Atlantic
Regional A.C.S. Meeting. West Long Branch., New
Jersey, 19-23 March 1979.

Gabriel, M., J. Hanrahan, and J. Smith, “A Sensitive
Method for the Quantitative Analysis of Pyridine at the
Low PPM Leve!”. Middie Atlantic Regional A.C.S.
Meeting, West Long Branch, New Jersey. 19-23 March
1979

Burkitt, D., J. Hanrahan, and J. Smith, “Analysis of Hex-
achloroacetone and Hexafluoroacetone in Industrial
Wastewater'”. Proceedings of the A.S.T.M. Committee
D-19 Sympostum. “The Measurement of Organic Pol-
lutants in Water and Wastewater”. Denver. Colorado.
19-20 June 1978.

Brozowsk:. E.. D. Burkitt, M. Gabriel. E McCarthy, J.
Hanrahan. and J. Smith, “A Simple. Sensitive Method
for the Quantitative Analysis of Carbon Tetrachioride
and Chloroform in Water at the Parts Per Biilion Level ™.
Proceedings of the 9th Materials Research Symposium.
Gatthersburg, Maryland, 10-12 April 1978.
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Fields of Competence

Inorganic and organic chemistry. nstrumental
anaiytical technigues. synthesis of crganic chemicals.
laboratory management. Chemicai research and educa:
tion

Experience Summary

Nine years experience n norganic and organic
shemistry with strong svnthetic organic and instrumen
tal anaiytical background Experienced researcher ang
teacher Backgrouna n conceptuahiZing. tounding et
tecting. and administering a chemicdr consulting ‘im

Credentials

M S Chemistry —University ot New Mexico 11975
Ph D Chemistry—University ot New Mexico (19771
American Chemical Society

The Society ot Sigma Xi

Southwest Association oi Forensic Scientists —
Associate Member

Socrety of Apphed Spectroscopy. Rio Grange Section
Emplioyment History

1982-Present WESTON

1981-1982 Bell Petroleum Services. Inc.
1982-1982 Bel! Petroleum Laboratories
1977-1981 AnaChem, Inc.

Co-Founder, Vice President
1975.1977 University of New Mexico

Practical Experience

Familiarity with use, maintenance. and operation ot gas
chromatographs with flame ronmization. electron capture.

Theodore F. Them, Ph.D.

thermal conductivity. and photoionization detectors Ex
penence includes methods development, separation op:
timization. and data reduction

Famiharity with use. maintenance. and operation of gas
chromatographimass spectrometer/data system (GC.
MS:DS) in separations and :dentifications of compiex
mixtures and molecules Experience includes methods
development separation enhancement packed ang
captilary column techniques. and data reduction

Famiharnty with use and operation of vanious intfrared.
nuclear magnetic resonance (NMR). atomic absorption
(AA) and hrquid chromatographic (LC) instrumentation

Famihanty with yse. maintenance. and operation of
Tekmar Models LSC-2 and ALS purgertrap and hiquid
sample concentrator devices and associated gas chro-
matographic methods

Famiharity with use maintenance. and operation of
Fisher Model 490 Coai Analyzer for analysis of moisture,
votatiles and ash in coal

Faminanty with yse. maintenance. and operation of
Fisher Sultur Analyzer System for analysis of sulfur in
coal ana hydrocarbon fuels

Famiianity with use maintenance, and operation ot Parr
Adiabatic Bom Calorimeter and associated Master Con-
troller 1n calorimetrnic analysis of coal and coke,
foodstufts. and fuels

Familianty with use. marntenance. and operation of
Fisher Modeis Titralyzer il (Fixed End Point) and
Tritnimeter Il automatic titration systems for analysis of
water by pH or milhivolt-sensitive methods

Publications

Hazardous Properties and Environmental Effects of
Materials Used n Solar Heating and Cooling (SHAC)
Technologies. Initenm Handbook, J.Q. Search (ed.).
August 1978. Sandia Laboratories report Sand 78-0842.
available from National Technical Information Service.
Springfield. Virginia,

Proiessional Proille




W——-—‘-—*

“Isomerism in Complexes ot Bidentate Ligands with
Enantictopic Donor Atoms' . RE Tapscott, J.D Mather.
and T.F Them, Coordination Chem.stry Reviews. VoI
19. Nos. 2/3, September 1979.

‘ “Stereochemical Studies on Diastereomers of Tns

(2.3-butanediamine)-Coibalt (I, C.J. Hilleary. TF
Them, R.E. Tapscott. Inorganmic Chemistry, Vol. 19. No
‘ 102, 1980.

“Staying Abreast of PCB Regulations: TESTING”, RM
Holland and T F. Them, Professional Trade Publication,
June 1980.

“Stereochemistry of Arsenic () and Antimony (ilp) 1.2
DihyaroxyEychohexane-1.2-dicarboxylates,” D. Mar-
covich, E.N. Duesler, R.E. Tapscott. and T.F Them. In-
organic Chemistry, 1982.




> ug

Fields of Competence

Groundwater flow system analysis and numerical
modelling groundwater contaminator assessment and
remed.ation. hydrogeologic evatuation o! solid ana
hazardcus waste sites. water supply and recovery well
desigr anc testing. monitor well network design ana . m
plemenrtation sampling of soil ang water for conven
tiona' and hazardous chemica: compounds

Experience Summary

Three years exper.ence as field hydrogeologist anc pro-
iect gew 0Gist 1n industnias and harargous wasie
disposa site investigations ncluding two Superfuna
sites ang ir nventories and assessments of vanous
classes ot injection wells Three years of graduate
resea’ch 1n hydrauhic properties of shates and
mudstones watershed hydrology and coastal
nyaroges oGy 'ncluding practical aophcations of
numerica. groundwater flow modets

Credentials

8 A Gerlogy— Mount Holyoke Coliege 1976

MS m,amgesogy—University of Arizona (198N
Na: ora Wale' we' Associathion Technical Division
Americar Geophysicar Union Hyadrorogy Divisicn
Employment History

1984 Present WESTON

1981 1964 SMC Martin Inc

1976 1981 University ot Arizona Dept of
Hydrology
Environmerta Research
Laboratery and Ottice of Aniz Lanc
Studies

197 (Summe- Oftice ot the State Geo'og's!

Montperer VT
Key Projects

Fieid eva'uat.or of potentia' grouncwater cortamna
tion a' ar Air Force Base in Canfornia ncluding memitor

Alison L. Dunn

well 1nstallation and sample co!lection analysis of
hydrogeologic and chemicat data

Site assessment ang remed:ation @' ar yncontroliec
hazardous waste disposa: site in New Jersey including
fieid sampiing of highty contaminatec groundwate’ ang
soills. conceptual development o! site remediation
measures and testing of remedia measures oN a com
puter groundwater tlow mode!

Hydrogeologic investigation of a 50 acre site for impac!
of past electronic components manufacturing opera
tions on ground and surface water

Evaluation of the etfect of glacing ar .nnovative 1o sea’
tor closure of a 25 acre mumic:pa: l1anatitl inciugding
analys)s of longterm hydrogeciogic and geochemica'
conditions

Site assessment and remec:ation at ar uncontrotlec
hazardous waste disposal site in Ohic inciuding a meta
detector survey tor buriec drums so1 sampimng driiiing
ang wel' constructior supervis.on wei logging anc
data ana'ysis

Evaluation o surtace seepage 'ror a 3-ac e wastewater
lagoon. inc'luding water leve mor.toning ang a de'a. ed
wate’ budage!

Publications

Trichioroethylene Occurrence ana Grouna Water
Restoration in Highly Ar.s' 500 Bedroce A Case
Study Co author David . Kraus in Proceedings of the
Thirg Natiora® Sym; osiurm anc Expnsiticr on AQu ter
Restoratior ang Groungwarter Moritonng  Natona
Water We Assgc:atorn Cowumbue OH 1983

The Impact of Top Seaiing or the Windham Cannec
ticut Laratir  Co authors RM Schuller ana W W Beck
Jr i Proceedings o' the 9tr Annua US EPA
MERU/SHWRD Conference 1982

Leachate Quai-ty Improvements 3'ter Top Seanng Co
authors WW Beck Jr and G M Emrich ir Proceedings
of the 8tr Annua US EPA MERLSHWRD Conterence
1882




“Preliminary Assessment ol the Hydrologic Environ
ment of Kiamath Marsh, Oregon ™ Co-authors M.E
Norvelle. S L Vierek and S Ince NADSAT Project Com
ple*:an Report No 31. Ottice of And Land Studies.
University of Arizona 1981 71 p

A Study of Salinity in Etftuent Lakes. Puerto Penasco.
Sonora. Mexico  Hydrology and Water Resources In
Arizona and the Southwest. American Water Resources
Association, Arizona Section. 1981

“"Analysis of a Saline Ground-Water Flow System in
Puerto Penasco, Sonora, Mexico " Presented to the Cor-
dilleran Section Meeting of the Geological Society of
America. March, 1981

“A Bibliography of Vermont Geology "' Compiled with
Charles A Ratte and Diane Vanacek. Office of the State
Geologist, Montpelier, Vermont, 1980




Fields of Competence

Hydrogeologic investigations of potential hazardous
waste sites and landfills; design and supervision of in-
stallation ot groundwater monitoring programs; coliec-
tion ot field data and evaluation of potential en-
vironmental impact: management ot hydrogeologic pro-
jects at hazardous waste sites

Experience Summary

Seven years Of experience in various aspects of the
water resource industry. involvement in over 100 hazard-
ous waste projects in Sixteen states Development of
nazardous waste site preliminary assessments and full
fietd investigations Development ot site safety plans
‘or use dunng hazardous waste site evaluations. Fully
trained 1n the use ot respiratory protective equipment,
emergency tirst aid procedures. Site sampling protocols
ana chain-of-custody procedures. and general site safe-
ty programs. Frequent interaction with government and
ndustnal chients Provided expert testimony tor super-
fung iitigation

Employea remote sensing techniques and on-site in-
vestigations to locate favorabie sites for the develop-
ment ot groundwater supplies. Collected field data.
compiled nydrologic and hydraulic nput, prepared
reports tar flood insurance studies. Presented study
resuits to federal. state and local authorities.

Credentials

B S . Hyadrology—University of New Hampshire (1977)
National Water We!l Association. Technical Division
American Water Resource Association

Employment History

WESTON

Ecology and Environment, Inc

1984-Present
1979.1984

1977 1979 Sverdrup & Parcel and Associates.

Inc.

Glenn R. Smart

Key Projects

Project Manager for Supertund site hydrogeologiC in-
vestigation to determine potential impact on iocal well
water supplies

Project Manager for complete hydrogeologic investiga:
tion of Superfund site involving alleged contamination
of municipal tield

Project Manager tor confidential industrial client Pro-
ject included hydrogeologic study to determine the
groundwater qualhity beneath site slated for ingustnal
development

Supervised a team of six field geologists and par-
ticipated in collection of geologic data for nationwide
mineral survey Responsible for all planning, iogistics.
quality assurance and financial controt of the team.

Designed shaliow water table study to assess impact ot
past waste disposal practices ot contidential client

Designed and supervised 1installation of numerous
groundwater monitoring programs at hazardous waste
sites

Publications

Hagger. C.L.D.. and G.R Smart, "Drilling and Installa-
tion of Groundwater Monitoring Wells on Hazardous
Waste Sites: Construction Specifications and Prepara-
tions tor Non-ideal Field Conditions.” Paper presented
to Northeast Conference on the Impact of Waste
Storage and Disposal on Groundwater Resources.
ithaca. New York. July, 1982

Smart. G.R. A Cost-Effective Approach to Monitoring
Well installation.” Paper presented to Tniangle Con-
terence on Enwironmental Technology. University of
North Carolina at Chapel Hill. North Carohina. Apnl.
1983.

Smart. G.R.. “InstcHation of Monitoring Wells at Hazard-
ous Waste Sites " Paper presented to 1983 Spill Control
and Hazardous Matenals Conference. New Haven. Con-
necticut, 1983

Smart, G.R. “Design of Monitoring Well Systems to
Meet RCRA Requirements = Presented at the HMCRI
Waste Site Conference, Houston, Texas. March. 1984




Registration
Engineer-in-Training
Fields ot Competence

F.etd investigations; grouncwater resource evaluations;
hydrogeologic investigations of lancfills and potential
water resource impacts; geologic mapping, regional and
local structural and geomorphological analyses;
microscopic tdentification of minerals, foundation and
structural concrete design; surveying; analysis of soil
stabiity and mechanics. small systems analysis and
cesign, CPM gereration, Fortran IV program design and
anatysis.

Empioyment History

1983-Presant WESTON

1982 Getty Refining and Marketing
1981 Geological Mapping and
Interpretation
Wyoming-idaho Rockies
Credentials

8.5, Geology—Lehigh University (1982)
B S., Ciwvil Engineening—Lehigh University (1982)

Steven |. Michelson

Key Projects

Assisted in the evaluation of contaminant migration to 3
future Bedford, Massachusetts well-water site as part of
a US. Air Force-sponsored project at Hanscom Field.

Technical supervision and participation in the sched
uled operation and disassembly of pilot treatment plant.
Conducted sampling and field studies in support of
pilot treatment unit.

Participated in procedurat design and ogeration of field
sampling and analysis of a chemical waste impound-
ment

Assisted in design and evaluation for fresh water
storage in Lincoln, New Hampshire Crganized written
and plan specifications for contract bwading.

Assisted in the evaluation of the environmental :mpact
of present landhill leachate and seepage

Conducted site design, evatuation and consiruection
cost estimations !'or wastewater ‘reatment grant in
North Andover, Massachusetts.




Fields of Competence

Sampling of groundwater, wastewater,
soils and air; chain-of—custody proto-
cols; operation, calibration and main-
tenance of laboratory and field sam-
pling equipment and analytical equip-
ment. Laboratory analysis of water and
gas samples ranging from wet chemistry
to automated instrumental methods.

Experience Summary

Seven years laboratory ana fielad ex-
perience 1including environmental water
sampling, soil sampling, and air pcllu-
tion testing. Experience in develuplng
and fabricating equipment for ground-
water sampling. Analytical laboratory
experience 1in water, wastewater, and
air pollution. Process and quality con-
trol analysis for laboratory serving
an agricultural chemicals complex.

Credentials

B.A. — California State College Stan-
islaus

5290A

MARGARET NECKELS

Additional courses in Chemistry

Employment History

1983-Present WESTON

1982-1983 J. R. Simplot Company

1976-1982 Occidential ~hemical
Company

1976~1978 Valley Nitrogen

Producers

Key Projects

Occidential Chemical Company: Sampling
of groundwater monitoring wells, domes-
tic wells, and city-maintained wells
for trace organic and inorganic anal-
ySis,

Inorganic analysis of water and soil.
Assisted in planning a new laboratory

facility including startup and certi-
fication.




APPENDIX D

MONITOR WELL LOGS
AND CONSTRUCTION DIAGRAMS
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A oy o SKETCH MAP
DRILLING LOG
WELL NUMBER __MAFB-1 OWNER USAF
LOcATION: _ACYW Area ADDRESS. _Mather AFB
TOTAL DEPTH___ 128"
SURFACE ELEVATION WATER LEVEL.
DRILUNG DRILLING DATE
COMPANY __Stang METHOD Mud RotarwmiLen _3/7/84
- NOTES:
DRILLER _J. Kirby HELPER
o8y _SIM/ALD

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

N L]

|

7T T T T

0-8" brown Gravelly topsoil
8''-2' red CLAY and SILT some Sand and Gravel (dense)
2'-6' red SILT 5 GRAVEL, little Clay, Sand, Cobbles
6'-15' Orange-red SILT and SAND, some gravei, little clay
15-41" brown, GRAVEL and COBBLES, some SAND

little Silt and Clay (very difficult drilling)

20—t
- |
]
- -+
i
20 = 1
-l I _
L x‘ .
I b
b .
— —1 }
Lhn

SHEET __1_ OF

2

=




T ———— ——— ——— -
ALD M) SKETCH MAP
DRILLING LOG
WELL NUMBER. __MAFB-1 OWNER:
LOCATION: ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION:

WATER LEVEL:

DRILLING DRILLING DATE

COMPANY: METHOD: __DRILLED: —

DRILLER: HELPER: -

LOG BY

AP P
PGP LS DESCRIPTION / SOIL CLASSIFICATION

R N (COLOR, TEXTURE. STRUCTURES)
Lo — === =

LL L1'-51' GRAVEL and COBBLES. layers of soft

10 7

1 tan Silt and Clay less than 1' thick

| | with little Sand (could be cemented)

B

J-}— —
50 -4 ]

T

4 ]

I 51'~76' Tan, CLAY,some Silt,little fine Sand ,
60 few bands of Gravel less than 1' thick

N

ﬂ_ _

TL -
70 i .1

T -

L 76'-110" CLAY and SI!ILT little fine Sand.
4 ]
trace Gravel (clean)

g0 |

"ASTM DIS8E

D=2 SHEET _2 OF __ 3
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b A \0)) ey SKETCH MAP

DRILLING LOG
WELL NUMBER: __ MAFB-1 OWNER'
LOCATION: ADDRESS:

TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL.
DRILLING DRILLING DATE
COMPANY: METHOD: DRILLED: r—
DRILLER: HELPER:
LOG BY

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

110'-126"' brown, SILT and coarce GRAVEL,

some Clay and Sand (dense)

126'-128"' brown, fine SAND and SILT, <ome 4ravel

128" tnd of Hole

T AT 01586

D3 SHEET

3

OF




IR o s i en

MAF3 -1

Steel Locking Cap

, . Approx 3 Ft.
2L32 eV SlickUp — Ground Surtace
\" \\\\ 3y \\ N, \\. \‘. \\. \°/Z4\’, \‘
\ N 4 1.D.7a%" 0.D.
§ Steel Riser Pipe
% __ Cement/Sand/
% \ Bentonite Grout
—-, \ = 2 Fi. Bentonite
L5 1B3¢s . - Pellet Seal
| ]
= . 9
B Sand Pack
9 4 Graded #3 Monterey Sand
- - to Approx. 50 Fi. From
, <1 I Bottom of Hole
2 365 g -
L 28 4.
H
P = MR
X =
RN
g = Bl 18-21 F1. Stainless Stee!
. F$~f——— Wire-Wrapped Screen
o =B 4% 1.D/5" 0.D.,
= 0.012" Siot
Ng =S
IR o= B
R == S
. = A Welded Steel
’ I:. =K / Bottom Cap
120" 36s U H.
X Y\
X
\WO
.\e K Orili C-ttings
D -
\ \‘0
2% BsS MM, 1013l Drilled Depth
D-4
S ——— I TN 4 -
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DRILLING LOG

WELL NUMBER _MAFB-2

LOCATION

XS h Y SKETCH MAR

OWNER USAF

SURFACE ELEVATION

ORILLING
COMPANY

DRILLER

ACW Area aDDRESs _Mather AFB
TOTAL DEPTH 131"
WATER LEVEL
RILL) DATE
Stang METHOD _Mud Rotargayien _3/3/84

Cliff Patrick

LoG gy SIM/ALD

NOTES

HELPER

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

' red fine-medium SAND, some Silt/Clay

1:-2' red CLAY, little Silt

red fine to medium SAND and GRAVEL

some Silt and Clay

6-15' red, GRAVEL and COBBLES

little Silt and Clay (difficult drilling)

TASTM 01586

D-5 SHEET _1_ OF 3 ___

- M




SKETCH MAP

DRILLING LOG
WELL NUMBER __MAFB-2 OWNER
LOCATION ADORESS

TOTAL DEPTH
SURFACE ELEVATION . WATER LEVEL
2RILLING DRILLING DATE

MPANY
METHOD __DRILLED e

DRILLER HELPER

LOG BY

: oo A
) NS A DESCRIPTION SOIL CLASSIFICATION
5 ©
g Sy «COLOR TEXTURE STRUCTURES)

—

—T-'_ —
P 4 15-5G8"' red~brown
GRAVEL and COBBLES cClean
50 -—Tbl— — 7
] trace fine Sand and Silt
(very difficult drilling)
T
60 b 59-65' brown, CLAY and SILT, some Gravel
k little Sand (easy drilling\
65-66' COBBLES (difticult drilling)
t “+— —
i _1 66-68"' brown, CLAY, some Sand, little 511t and Gravel
1 L trace Cobbles
1
70—+ —
) _J 68-80 COBBLES, GRAVEL, SAND
b
j some Silt and Clay (difficult drilling)
T+
r
4+ A
T ASTM D986 D-6 SHEET _2_ OF _3




ALD L] SKETCH MAP
DRILLING LOG
WELL NuMBER _ MAFB-2 OWNER
LOCATION ADDRESS

TOTAL CEPTH
SURFACE ELEVATION —_____ WATER LEVEL
DRILLING DRILLING DATE
COMPANY

METHOD —_______ DRILLED OIS

DRILLER HELPER
LOG BY

DESCRIPTION - SOIL CLASSIFICATION
(COLOR. TEXTURE STRUCTURES)

80-100"' brown SILT and CLAY and SAND

little Gravel

aravel content decreasing with depth

(smooth drilling)

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

little fine Gravel

Gravel content increasing with depth

T T
|

131° End of Hole

1 |

120 TAS T D586

D-7 SHEET_B- OoF __ 72



v

MAFB- 2
Steel Locking Cap
p Approx 3 Ft.
Yoo B~ v p
22 HR SLEY _SlickUp e £ Ground Surlace
\ \*% N VAV AV ALY
% 4" 1.0.742" O.D.
% Stee! Riser Pipe
% \ Cement/Sand/
% Bentonite Grout
NN 2 F1. Bentoni
~ . onite
.L—s 265 e : Peliet Sea!
2 . 'f’
O Sand Pack
1. Graded #3 Monterey Sand
NEA to Approx. 50 F1. From
. i 2 Bottom of Hole
J.. < ;‘g L- ' . .
P = K3
== 18-21 Ft. Stainless Steel
e = . Wire-Wrapped Screen
h. == '_'1 %" 1.D/5" 0.D.,
D = P 0.012" Siot
20 =
-" ‘ = e
¥ = ...'o
e
, Welded Stee!
3.
120" 2365 . | __——" Bottom Cap
\J
Drill Cuttings
| e ——
31368 e Total Drilied Depth




m — e _
I
—_— - . - — |
Py Rey -~ SRETT AR
, DRILLING LOG
WELL NUMBER __MAFR-3 OWNER __USAF
Location _ACW Area ADDRESs _Mather AFB
‘ TOTAL DEPTH ___ 136"
| SURFACE ELEVATION: WATER LEVEL
u
! DRILLING DRILLING DATE
! COMPANY Stang METHOD _ROtary payiep 3/8/84 e
DRILLER. _J - Kirby HELPER
oG ey SIM/ALD
‘< - QG\ &
L - S5 &o*" DESCRIPTION SOIL CLASSIFICATION
«F W NN N .COLOR TEXTURE. STRUCTURES)
o —_—
L 0-3" red-brown TOPSOIL
db I
L CLAY sorrjej:aind ﬂ}j Sravel
3-8 red, SILT and COBBLES
3 4l T
} )
} fitele Sand
<+ - -
focal green ~ottling
10 “L— n
b L N
L‘ 8-24¢ CNBBLES and GRAVEL
| Pittle Silt, Clay, ard Sa~d -~oifficult ar’ i ~al
-4}»»— — - - - — _
20—t T —
-+ — —4
F 2L-30" brown, Tine SAND
+ ] [
J little Silt, trace Yine Gravel as, Jdritiiag)
.r_ — _
1
»T—— J
J 30-36' COBBLES anc GRAVEL
J tittle Silt, Clav, and Sand (difficult 2rillinag)
1
J 36-L42"' brown-arav fine SAND and SILT, little Ctlav
bo_ | trace fine Gravel (hard pan)
T AT D586 D=9 SHEET 1 OF 3
swtnsteatndiiouumessnmememintinilamsmd ! = ettt ——




T -

AL oo SKETCH MAP
DRILLING LOG

WELL NUMBER __TAFE-3 OWNER

_OCATION ADDRESS

e TOTAL DEPTH

SURFACE ELEVATION = WATER LEVEL
DRILUING DRILLING DATE
ZOMPANY METHOD DRILLED

- NOT
DRIL.ER HELPER OTES
.0G By

DESCRIPTION SOIL CL ASSIFICATION

b
) (COLOR TEXTURE STRUCTURES)
402
5 42-44 ' COBBLES and GRAVEL and SAND
H +
\
P little Silt and Clay (difficult drilling)
— - —d
S _
30 ] L“
‘ |
V — —J T — — _ e
i ] | L4-66" nrown-grav SILT and CLAY
l i trac P 3 ;
! ' trace fine Gravel
} *IF 4t ;—Jh“ I —
‘l 4”» J i ‘Lh "trte F q?‘fdnd -
[ i
. i Gravel Cconcent ‘ncreasing
518, — L L c
—le T
i | ~ith deptr feasv drilling)
T“’ Tt :
; J } i
L’_ -1 t Ir‘ I
}* Jl J £6-75" SAND - (gradua. from above,
-
|
w—+ { l 5AND content i1ncreasing with decth)
= — + ‘
! i
Jf ‘1 i little firavel
‘ - { - el —
Vittle Clav, Silt (smoath, eas. drilling)
l»— -1 —t ‘~U~7—7 »———————-————J
]
l
] -
3 — I,
4 '3\_,
9 At s D=1 SHEE™ _a . OF
p
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PPy P rérn SKETCH MAP

DRILLING LOG
WELL NUMBER MAFB-3 OWNER
LOCATION ADDRESS

TOTAL DEPTH
SURFACE ELEVATION WATER LEVEL.
DRILLING DRILLING DATE
COMPANY METHOD DRILLED m—
DRILLER HELPER
LOG BY

<) DESCRIPTION SOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURES)

106—

o
-
75-136' fine to medium SAND
some Silt and Clay
O W
trace Gravel
—1'—L —
— — r——>
dullm

T
e+

-4-r-— 1

IR -

T

TL— -

136' End of Hole
120 .
A, T 1sgE D-11 SHEET_}— oF __ -2
e S el o = -




25 3¢S

120 BGS

%6 349

MAFP -3

Steel Locking Cap
Approx 3 Ft.
Stick-Up —0. =) Ground Surface
\YAM \' YAVAV, \\' \\ \\' \YA\Y \\‘

4" 1.D.74v;" O.D.
Stee! Riser Pipe
Cement/Sand/

Bentonite Grout

i
Y

\_ 2 Ft. Bentonite
Pellet Seal

v ot

v
-
.
cddocd

Sand Pack

. Graded #3 Monterey Sand
*— to Approx. 50 Fi. From
Bottom of Hole

p L

- 18-21 Ft. Stainless Steel

- Wire-Wrapped Screen

4% 1.0/5" 0.D,,
0.012" Siot

PEL S e S o

RS

Welded Steel

| __—— Bottom cap

Q-ﬁ
2: A

lnnnnnnnm

QA

53

Drili Cuttings
"

oy ok &
s"
e N,

”

b

>

P

-
S/

-¢———— Total Drilled Depth




DRILLING LOG

WELL NUMBER __MAFB-4

Location NE Perimeter near appress _Mather AFB

OWNER __USAF

Mather Lake

SURFACE ELEVATION

DRILLING
COMPANY

DRILLER

DA
Stang METHOD. _Rotary  pouiep 2/29/84
Cliff Patrick

DRILLING

LOG BY

SIM/ALD

TOTAL DEPTH___ 106"
WATER LEVEL .

HELPER:

TE

NOTES

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

0-3" brown top soil
3-5"  green SILT, little fine Sand
41—
41 4
5'-18"' red, GRAVEL
1=
some Silt
4=
18-42" brown to tan
ARy WU U S
SILT
4+
little Clay
4 4 — :
trace fine Sand
+__ -
]
-T-»— —4
30_[”_ B
—~ j
J |
- — — —— ————4
4oL

=13 SHEET 1__ OF _°




DRILLING LOG

WELL NUMBER __MAFB-4

OWNER

LOCATION

ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION.

DRILLING
COMPANY

DRILLER

WATER LEVEL:

DRILLING DATE
METHOD . DRILLED
TES:
HELPER: NOTES

LOG BY

DESCRIPTION SOIL CLASSIFICATION
ICOLOR. TEXTURE, STRUCTURES)

42-45' tan SILT, little Gravel and Clay
trace fine Sand
+r —
4
L5-58' tan SAND and GRAVEL, little cobbles
50 — —
trace Silt and Clay
) W
few zones of SILT and
— — —
fine SAND, little Gravel
4+ 4
1'"-12" thick
1 4
60 — 11
! B 58-78' fine to coarse SAND and fine GRAVEL
1L little Silt
1L trace Clay (red and Cobbles)

TERR

D-14 SHEET _2. OF .

e

4
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ATLD R SKETCH MAP
DRILLING LOG
i

WELL NUMBER MAFB-4 OWNER
LOCATION ADDRESS

TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL.
DRILLING DRILLING DATE
COMPANY METHOD- .

0D DRILLED ——

DRILLER HELPER
LOG BY

DESCRIPTION - SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

78-91' SAND and fine GRAVEL
Tittle Silt
91-99' coarser material
GRAVEL and COBBLES
L
trace Silt and Clav
-
few zones of no cobbles - Silt/Clay - about 1°
i thick (difficult drilling)
99-105" CLAY and SILT
trace Gravel, Cobbles, Sand f{easv drilling)
-
-
—
|
o =17 SHEET,_LL OF
o - OB A '—‘—---di----l---ll-l-l-ll-IIllll




SKETCH MAP

. DRILLING LOG
. WELL NUMBER __ MAFB-4 OWNER:
LOCATION ADDRESS.

TOTAL DEPTH
SURFACE ELEVATION: — _________ WATER LEVEL:

DRILLING DRILLING DATE
COMPANY: METHOD ______ DRILLED:

DRILLER: HELPER

NOTES.

LOG BY:

W 55 5‘
«\é& \G@O - @*"&9@ &\,o*‘ DESCRIPTION "SOIL CLASSIFICATION
S ) (COLOR. TEXTURE. STRUCTURES)

105'-146"' tan, brown

CLAY

little fine Sand, Gravel and Silt

146-166' blue-gray CLAY

little fine Sand and Gravel

166° End of Hole

160 a5 e D-16 SMEET 4 _OF __ 4




vy

o

_—

VIAFR- 4

Steel Locking Cap

Approx 3 Ft.
Stick-Up —y. = Ground Surtace
ATONN 0NN

N\

173.41 £LE v

4" 1.D.74%" O.D.
Stee! Riser Pipe
Cement/Sand/

Bentonite Grout

Wi
V.

o' -

- 2 Ft. Bentonite

U~ ! . )
2C3 268 . Pellet Seal

v
LA |

Sand Pack
4 Graded #3 Monterey Sand

B

to Approx. 50 Ft. From
Bottom of Hole

) 18-21 Ft. Stainiess Stee!

‘e Wire-Wrapped Screen

- 4%" 1.D/5" 0.D.,
0.012" Slot

Welded Steel

" / Bottom Cap

. q
‘ R L. ..

T A

=

Drill Cuttings

L

TR

(/
e’

-,
-5

bl =<

-e—————— Total Drilied Depth
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A S) o o SKETCH MAP
DRILLING LOG
WELL NUMBER: __MAFRB-5 OWNER: __USAF
LocaTion: NE Perimeter near appressg Mather AFB
_Folsom Canal

TOTAL DEPTH 146"
SURFACE ELEVATION: WATER LEVEL.

u

DRILLING DRILLING DATE
ComPany ___Stang ___ metop _Rotary pauren 371784 femeer
DRILLER: Cliff Patrick  HeLper: S
LOG BY:. SIM/ALD

“\&é} DESCRIPTION ' SOIL CLASSIFICATION
& . {COLOR, TEXTURE, STRUCTURES)

° jr__—_‘ —_T 0-1! red-brown CLAY, little Sand, Gravel, Cobbles
1L 1-13' red, stratified Hardpen , SILT, little Gravel,
1L Cobbles, wood fibers and roots (cemented )
-{-L— ] 1x-2%"' red, SILT, some Gravel and Cobbles, Little
}. Clay (slightly unconsolidated )

° WLE 1 24-5' red SILT, little Gravel (massive)

1 5-6' green SILT, little Gravel (mottled)
1 J 6-9' red, SILT and CLAY, little Sand and Gravel
a 9-16' Cobbles (difficult dri]ling‘
20 T
16-32"' red CLAY and SILT
Jr: : little Sand and Gravel
Gravel and Cobble
+ -
r_ 3 content increasing with depth
30 —++
32-40"' GRAVEL and COBBLES (difficult drilling)
4+ A
+-
1+ A
4 4
40 —-—‘L

SHEET _1 OF _3




P— -y
1 DRILLING LOG

s

o vh'-

e ane

A

weLL Nnumser. _MAFB-5

LOCATION:

OWNER:

ADDRESS:

SURFACE ELEVATION:

DRILLING
COMPANY

DRILLER:

TOTAL DEPTH

WATER LEVEL.

DRILLING DATE

METHOD: ____________ DRILLED:

LOG BY

SKETCH MAP

HELPER:

NOTES:

DESCRIPTION : SOIL CLASSIFICATION
{COLOR. TEXTURE. STRUCTURES)

| LO-48' red tan, SILT and CLAY
e
1L some Gravel, little Cobbles
i
- _
4 -
50 —t -
J =
BRI
4L8-60"' light brown, clean SILT and CLAY
little Gravel
60-68' light brown, CLAY and SILT
r— —
| little Sand
Some Cobbles (difficult drilling)
R
70 —tH
_J 68-90' brown, SAND and GRAVEL
| some Cobbles
J B trace Silt and Clay (difficult drilling)
—
80 “ASTM D1586 D-19 SHEET 2___ OF 3
sl e e




SKETCH MAP
DRILLING LOG
WELL NUMBER _MAFB-5 OWNER-
LOCATION ADDRESS:
TOTAL DEPTH
SURFACE ELEVATION. ___________ WATER LEVEL:
8SILLING DRILLING OATE
MPANY - . :
—_—  METHOD: ______ _ __DRILLED NOTES.
DRILLER HELPER
LOG BY
(5N 8 ¢$ﬁ < <
” < d v " ) gq«? ie\,C DESCRIPTION /' SOIL CLASSIFICATION
N RS NS NN (COLOR. TEXTURE. STRUCTURES)
SQﬁ( =
-+ —
4
90-93' brown, SAND and GRAVEL, little clay (losing circu-
98—-—-v~ — —4
lation)
+- -
93-98"' brown COBBLES, little Gravel,
some Clay (probablyv in a water zone)
98-146" brown, CLAY and SILT
10—+ —
little Sand and Gravel
+
{easv drillinag, dense)
N E— —
«r_ — —
4 4
o4
-4 p— —
B
-1- —— —
L
I . B
| 146 End of Hole
120 T AN T SRR S0 SHEET 3 OF -




MAFZ- 5

Steel Locking Cap

Approx 3 Ft.
Stick-Up —u. &= Ground Surface

y &7 NN OV NN

4" 1.D.74%" O.D.
Steel Riser Pipe

P ———

j
WSNRERNWR I
-
SR I

Cement/Sand/
Bentonite Grout
4 ;
o m 2 Ft. Bentonite
363 Pellet Seal
Sand Pack
Graded #3 Monterey Sand
. to Approx. 50 FL. From
- Bottom of Hole
S <
} B=
4 Y o 13
cc = ..
8.
= i 18-21 Ft. Stainiess Steel
'_ A __Wire-Wrapped Screen
...'- = 1'01 4% 1.D/5" 0.D,,
Al = 0.012" Siot
iR
Rl = AR
R = P
= A Welded Steel
y Y = :
. 2% 5 363 B ] —— Boremow
[XYNA O v
Y
{ N\ \‘Q
\e g Drilt Cudings
h e
1 L]
v \0
I WA
Ze S YA oo Total Drilled Depth

@}
!
[
—




WAL D R s SKETCH MAP
DRILLING LOG
weLL Numpen _MAFB-6 OWNER.___ USAF
H?CAHQ?‘ NE Perimeter on ADDRESS Mather AFR
aln ase
TOTAL DEPTH 128"
SURFACE ELEVATION: WAKfﬁ;EVEL
u
DRILLING DRILLING DATE
comPany- _Stang MeTHOD _Rotary  opyiep 3/12/84 ——
DRILLER: __J . Kirby HELPER: .
LOG BY SIM/ALD

DESCRIPTION SOIL CLASSIFICATION
(COLOR, TEXTURE STRUCTURES)

&) S
O] =
0-1%' red-brown TOPSOIL
silt, some coarse Gravel
4
i
I -+
13-8¢ SILT, some Clay and coarse Gravel
4
! fayers of coarse Gravel, some Clay
10—t
little Sand
+
4 4+
4
8-34' COBBLES and GRAVEL
o —1t LITTLE Sand, Silt, and Clay (difficult drilling,
may have some cobble cementation)
T
1
1 30—
+ ]
i 34-87*  brown, SILT
‘? | some clay, little Sand and fine Gravel
+ -
p grading to tan CLAY
4 4
1 b { some Silt, little Sand and Grave!
{ SRR Y MaTLY: TN D=-22 SHEET _1__ OF 3
B . S - e PR <l el i - L e — -




AR - -

WAL D A SKETCH MAP
S
DRILLING LOG
WELL NUMBER _ MAFB 6 OWNER:
LOCATION ADDRESS:

[ TOTAL DEPTH
SURFACE ELEVATION . WATER LEVEL:

DRILLING DRILLING DATE
COMPANY METHOD —— DRILLED:

DRILLER HELPER:

NOTES

LOG 8Y

7 , DESCRIPTION SOIL CLASSIFICATION
S TN g {COLOR. TEXTURE. STRUCTURES)
40 , :
—+ — _1 | S

|
L

—_—
]
|

I
L

ﬂO JR—

T T T
1

87'-105"' brown, Gravel

some Silt and Sand

OF i

o SHEET 2




TS ——————

e e

DRILLING LOG

WELL NUMBER __MAFB-6 OWNER

LOCATION ADDRESS

TOTAL DEPTH

SKETCH MAP

NOTES:

SURFACE ELEVATION ——_____ WATER LEVEL

DRILLING DRILLING DATE
COMPANY METHOD —— - DRILLED
DRILLER HELPER

LOG BY

DESCRIPTION SOIL CLASSIFICATION
{COLOR. TEXTURE. STRUCTURES)

100-—

J

1
1

105-128" GRAVEL

little Sand

little Silt and Clay

128" End of Hole

(3]
S

L—+——+~ — l~ ot ——f
T
1
J

Ta LTt Re D—34

sHeeT 3 oF _3
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v

WY

\Iv
Oy
s

W

\J)y
B N

)
n

MAF> -G

Steel Locking Cap

Approx 3 Ft.
Stick-Up ~—0a =3 Ground Surface
A0 N/ VAN

4 1.D.7¢%" O.D.
Stee! Riser Pipe

Cement/Sand/
\ Bentonite Grout
W

iz
4

2 Ft. Bentonite
Pellet Seal

v

- 1 Sand Pack
Graded #3 Monterey Sand
to Approx. 50 Ft. From
Bottom of Hole

e

LY

= 18-21 Ft. Stainless Steel
‘vt Wire-Wrapped Screen
- 4% 1.0/5" 0.D,,
0.012" Slot

Y

©

Welded Steel

) / Bottom Cap

.

3oLtz WO

LTI T
o

@

»:

Drilt Cuttings
s

@,
X
o,
i

<o,
)

y &
>,
o,

o—————— Tota! Drilled Depth




™~
o o SKETCH MAP
DRILLING LOG
WELL NumBeR _ MAFB-7 OWNER. __USAF
LOCATION 7100 Area ADDRESS: ____Mather AFB
TOTAL DEPTH___128'
SURFACE ELEVATION. . WATER LEVEL
DRILLING DRILLING Mud DATE
COMPANY __Stang  wmeTHoD. __Rotary pmiiep _3/15/8L
: Kirb . NOTES.
ORILLER Y HELPER:
LOG BY SIM/ALD
PR 06\ A
W WP g%\o*‘“ DESCRIPTION SOIL CLASSIFICATION
\ N T
o A NN (COLOR TEXTURE. STRUCTURES)
0 T
0-1' <coarze 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 Gravel {verv dense)
F‘ L-4:' cemented COBBLES & GRAVEL - rounded
1 O —— —
k— Clav & Silt matrix
] 4i-6' COBBLES, some Giravel, little Silt s Clav matrix
(compacted, stratiFied\
+r—
6-27' COBBLES and GRAVEL
20—t
little Sand, Clay, and Silt (difficult drilling)
1+ 4
- — —
27-40" brownish-gray fine to medium SAND
W0 -
little Siit and Clay, trace Gravel
{easv drflling)- organic chemical odor below 30°'-
HNU:  0-1.5 ppm with arobe near drilli mud
1L . L__ - d 0 ne | Ing u
effluent
-r A —
o

SHEET | OF _3

— v~y

-



AN o e 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
{COLOR. TEXTURE. STRUCTURES)

i
bO"T =
4O-42' (LAY & GRAVEL
Tt
| some Silt and little Sand
42-78' Tan SILT
some Clav
SYE
little Sand and Grave!
50——1»»— —
grading to
TH —
R medium to coarse SAND
Some Silt and Gravel
T
little Clay
grading to
50 —+— —
fine to medium SAND and SILT
TH -1
little Clay
{(strong chemical odor, solvent or
T j
fuel, below 50')
A
- - -
-+ _..L_.
<r-—— -
?,!N._l

~1

SWEET - OF 3

(o9

EEEE——— L R I,




R —ee s

DRILLING LOG
WELL NumBER. ___MAFB-7 OWNER:
LOCATION: ADDRESS

TOTAL DEPTH
SURFACE ELEVATION: .. WATER LEVEL:

DRILLING DRILLING DATE
MPANY : :
co METHOD DRILLED: NOTES.
DRILLER: HELPER.
LOG BY

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

78-106' black medium GRAVEL

some fine to medium Sand

—<r->_ —
tan silt/Clay matrix
4 - ]
Gravel content increases with
90“r“ 7 )
depth {smooth drilling)

ﬂ—h —1 -
100 TE
I
ﬂL 106-115"' brown-gray, stiff, CLAY and SILT
some fine to medium Sand
_
little fine Gravel (easy drilling)
M'T‘T“ 7
115-128" tan, soft, SILT
Ny E—

and fine to medium SAND

Some clay

little gravel

t-—k) e —
e
I

becomes derser with depth

T 128 End of Hole D-28 SHEET 2 OF 2
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LD athithank 5 3
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t
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o' 2 g

'
{n
\M

- Shck~Up —

Approx 3 Ft.

NAFA -7

Steel Locking Cap

Ground Surace

4" 1.D.74%:" O.D.
Steel Riser Pipe

Cemen‘t/Sand/
Bentonite Grout

2 Fi. Bentonite
Pellet Sea!

Sand Pack
Graded #3 Monterey Sand
to Approx. 50 Ft. From
Bottom of Hole

18-21 F1. Stainless Steel
Wire-Wrapped Screen

: Eb -
A
AN
B "
‘."1I——-d -
-
Pk
‘.

PPN WY

I

: / Bottom Cap

S

4" 1.D/5° 0.0,
0.012" Siot

Welded Steel

Drilt Cuttings

Total Drilled Depth

B e U e

S —————_—




SKETCH MAP
DRILLING LOG
.
WELL NuMBer _MAFB-8 OWNER ___USAF
LOCATION: _7100 Area ADDRESs: _Mather AFB
TOTAL DEPTH 128"

SURFACE ELEVATION ———_ WATER LEVEL

u
DRILLING DRILLING DATE
company __Stang METHOD _ROtary ppyigp 3/17/84

J. Kirby NOTES

DRILLER . HELPER.

DESCRIPTION - SOIL CLASSIFICATION
(COLOR, TEXTURE. STRUCTURES)

1L 4 0-8" TOP SOIL
' 4 .
r 1 little clay roots
] I
10 ] 25-3" 01d pavement zone or asphalt fill
r. 16+ - 3-8 tan, fine, SAND,
some clay
1 4 _—
little Silt
k —t— p— —
8-18" fine COBBLES and GRAVEL
little Sand
trace Sitt (moderate drilling difficulty)
20+
18-36' COBBLES and GRAVEL
P little Sand
{ trace Silt (difficult drillina)
30t
1
= — —1
36-60' brown CLAY
<+ —

some Silt, trace fine Sand

—r — _*
occasional zones of aravellv clav
4
and tan Silt, some fine ‘o ~edium Sand
g
TAnT e B0 sHEET L oF __ 3




v

DRILLING LOG

WELL NUMBER _MAFB-8

LOCATION

M con E ; ; ma Ty

OWNER:

ADDRESS

TOTAL DEPTH

SURFACE ELEVATION

DRILLING
COMPANY

DRILLER:

WATER LEVEL:

DRILLING DATE

SKETCH MAP

METHOD: DRILLED

HELPER:

LOG BY

NOTES.

DESCRIPTION SO CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

60-94* red-brown SILT

60—+ H— —
some Clay
fine-medium Sand
4=
704
1
=
30

5

T ERR

-
SHEET _~__ OF

(o)




[

oA b) o e SKETCH MAP
DRILLING LOG
WELL NUMBER MAFB-8 OWNER:
LOCATION ADDRESS:
TOTAL DEPTH
SURFACE ELEVATION WATER LEVEL:
DRILLING DRILLING DATE
COMPANY METHOD: DRILLED: TR
DRILLER HELPER:
LOG BY
‘-'\\ Oy g@t % q{%‘
s xS DESCRIPTION SOIL CLASSIFICATION
o -
PSSPy (COLOR. TEXTURE STRUCTURES})
—
—
1L R
-+ RN S
4+ e
—_—t ]
I 9L4-107" fine tc medium SAND
—4 — _{ U ——— —T
some Gravel and tan Silt
“+ b
little Clav
4 .
interlavered ~ith CLAY
T,_. — — —— —_
some medium black Gravel
—t A
B S _
107-128 coarse GRAVEL
S S _
Yittle Sand, Silt !
+= —
and Clay
N S
—i— —
‘j’h — —_— e
%_ _ S
o | e R
f !
! { i
b 4 um——ﬁj*
J 128" ©nd of Hole J
|
L-22 or 3
= - 2 o s
- . -




a4

MAFTS-S

Steel Locking Cap

’_ Approx 3 Ft.
- - -Stick-Up —. Ground Surface
/NN SNV

4" 1.D.74%»" O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

. , S 2 Ft. Bentonite
L 125 4 , Pellet Seal

- YN
v/

v
o
PR}
B

h Sand Pack
.‘4 Graded #3 Monterey Sand
" P —————

SN

to Approx. 50 Ft. From
Bottom of Hole

e

eyt
At T

<o

- 18-21 Ft. Stainless Steel
- —__ Wire-Wrapped Screen
4 4% 1.0/5° 0.D.,

. 0.012" Siot

CER AN N

Welded Stee!

: / Bottom Cap

s
N
-
[N
w

5

Drill Cuttings
fo—m—"""_

AT

" L/
2e

-e—————— Total Drilled Depth




p S~ iy SKETCH MAP

DRILLING LOG

WELL NUMBER MAFB-9 OWNER __USAF
LOCATION- 7]00 Area ADDRESS. Mather AFB

TOTAL DEPTH 128"
SURFACE ELEVATION WATER LEVEL.

u

DRILLING DRILLING DATE
COMPANY. __Stang weTHop _ROtary payep 3/20/84 e
DRILLER __J . Kirby HELPER.

Locey _ SIM/ALD

DESCRIPTION - SOIL CLASSIFICATION
(C.JLOR. TEXTURE. STRUCTURES)

L L 0-1" red TOPSOIL
R .
; _Jr_. —
T
m__LL . 1-15 COBBLES and GRAVEL
! 1L matrix-red, fine to coarse SAND
1L and SILT
{ little Clav
s e
15-45' COBBLES and GRAVEL
N .
some Sand
# little Silt, trace Clav (mav have some cementation of
cobbles to 21').
<‘ +L_ -
304
1 —tp —
1
++ —
B U 0 SRS | SO
|
e - ﬁ

} R -3y SHEET _1 . OF _5




e

DRILLING LOG
WELL NUMBER MAFB-9 OWNER
LOCATION ADDRESS

TOTAL DEPTH
SURFACE ELEVATION —_____ WATER LEVEL
DRILLING DRILLING DATE
COMPANY METH

ETHOD DRILLED e

DRILLER HELPER

LOG BY

DESCRIPTION - SOIL CLASSIFICATION
(COLC R TEXTURE. STRUCTURES)

45-48' tan, SILT

some Clay and fine Sand (soft)

48-69' tan, SILT

some Clay and fine Sand

little Gravel

becomes coarser

with Depth
) S
some coarse Sand and Gravel

69-9p' red-brown SILT and

fine to medium SAND

little Clay and Gravel

(¥ e)
(]

SHEET

-

2 0oF 3_



DRILLING LOG

WELL NUMBER: _MAFB-9

SKETCH MAP

o G & oML s

OWNER.

LOCATION

ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION

DRILLING
COMPANY

DRILLER:

METHOD

WATER LEVEL:
DRILLING

DATE

DRILLED NOTES

LOG BY:

HELPER.

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

96-128' tan, Silt and finme SAND

little Clav and Gravel

some Gravel zones

—+
L
l

approx. 6" thick

T

128 End of hole

SHEET 3 OF 3 _ .
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pos

MAFS-

Steel Locking Cap

Approx 3 Ft.
Stick-Up

4" 1.D.74%" O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

2 Ft. Bentonite
Pellet Sea!

e - 1 Sand Pack
Graded #3 Monterey Sand
to Approx. 50 Ft. From

-9 Bottom of Hole

-® 18-21 Ft. Stainless Stee!

~t——— ___ Wire-Wrapped Screen

" 4% 1.D/S 0D,
0.012" Slot

Welded Steel

/ Bottom Cap

Drili Cuttings
fo————

——————— Toltal Drilled Depth




e~y

v

A4 oo SKETCH MAP
DRILLING .OG
WELL NUMBER __MAFB-T0 OWNER USAF
Location _West Diteh aopRess _Mather AFB
TOTAL DEPTH 120"
SURFACE ELEVATION WATE% L%VEL
V]
DRILLING < DRILLING DATE
COMPANY Star.a METHOD __Rotary Lo T 8/31/84 —
DRILLER __Jl. Kirhy HELPER
068y _ SIM ALD
) x\“" N'.
N & Sy eSy DESCRIPTION SOIL CLASSIFICATION
' >l Sy */ COLOR TEXTURE STRUCTURES.
-1 TOPSOIL J
W + —_— e - B
-3 red, fine SAND and SILT
L .
| [ittle clay j
o S e e e | R —————— S - = =
| L _J' 3-9° red. Silt/Clay and fine SAND '
L e -
‘ | ' Srittle nardnan
| S S | = e
! N |
W e -
! ) ) a-18 COBBLES and GRAVEL !
++— 4 e i | i —_ —_— e
[ ‘ ~atrix-red, fine SAND ana SILT
. } . b I . e
t
. : Pittle Clagy faifficult Jdritlinag:
- 4 —_— _— P e e e i e ]
! ; |
i
-+ -4 - - - - 1 —_ ey
l || 18-42' CCBBLES and GRAVEL-hlac tmafic) [
+ 3 + + - - RSSO ,7”,7__*__—_____{
F 1 one foot thick zones of
- 4 IL + . - e - - ——— e i — —*«——*—4
: ! | nrown, dense, fine SAND/SILT
-} r - + ——J F——r ——— e - —— —
| , I Vitte Claw dirficult drillieg
+ 1% —- -— - —_— — ——
j ‘ T |
R et - w‘[
+ — — - . y——<} - - ———— e ———— - - ﬂ!
ﬁ\ : [
| ' ! [
e - + - — e — ——
; - =
+ r + + 'i—-‘ - R - - - —— e —
i 1 :
— —<‘ —4‘ - - Jl.» [ - - - —_— - —
| L ]

L= N SHEET D¢




ot oy ven SKETCH MAP
DRILLING LOG
WELL NUMBER MAFB-10 OWNER
LOCATION ADDRESS
TOTAL DEPTH
SURFACE ELEVATION WATER LEVEL
DRILLING DRILLING DATE
COMPANY METHOD DRILLED
NOT!
DRILLER HELPER OTES
LOG BY
>
" A DESCRIPTION SOIL CLASSIFICATION
’ C COLOR TEXTURE STRUCTURES)
| DT
42-45"  bSrown, CLAY, little Silt
L — y —- — - = e—— - - —
L trace fine Sand grading to
, !}* littte Gravel {(moderately dense,easv drilling)
] “+ — [ - B e — -
|
; ' nrown, CLAY
‘ Tittle Silr, litile Gravel
:O I ol aund — —_— - —
Y trace fine Sand ‘easv dr’ 0 !lingl
N - IR - o , I
! tan, SRAVEL anc ] Joareg
SAND , ,
4 4 - - —
matrix - ~il*/Clav, trace
60 —_— — _ T _—_— ———— —_—— _—— ——
fine Sand {difficule drilling)
4+ 4 S _ - —
60-63"  btrown-black, “ine SAND, little Silt
b F—J S S , . B
trace Clayv ard Sravel lcoa-. Jrilling!
4+ —d — - . - S — |
|
63-67" tan., fine to ccarse SAND and SILT,
race Yine Sravel ard Claw feas. drilling)
70 e pe — ‘L L—“r— - — - - - - _—
] " 67-770 Tark o rroeen, ftine to o ovedia SAND and JRAVEL |
L B \
| ! Pipe oo Iy Fau e (::3‘ LR 1—~"w"n;;\
+ - - Lo N r - —_ I
| |
|
4'» — 4 + + - lL——— - - - —l
| ! f '
|
+F HF - - e -
\ ;
] S L j
- N S LY




1«;--% g ; PSP

SKETCH MAP

DRILLING LOG
WELL NUMBER _ MAFB-10 OWNER
LOCATION ANDRESS

TOVAL DEPTH
SURFACE ELEVATION WATER LEVEL
QRILLING DRILLING DATE

OMPANY T
METHOD DRILLED NOTES

DRILLER HELPER
LOG BY

DESCRIPTION SOIL CLASSIFICATION
ICOLOR TEXTURE STRUCTURES)

W 77-12Q0" brown SILT, CLAY
L»— — b — e e —_ ——~~—-~1
and fine SAND
+ L -l - — - ——+—~J — ————]
lenses of medium to coarse SAND
e e R S
: ‘ |
‘ q
+ — ﬂ #“T‘**— ’ A — = - - _— - s e e —— = = ——~——J
| 1
S S | S S | ] S
: ' I
.} + + *—J‘F - - — i ————
| ‘
tor e B o w
— —T [ - —*F—»——/ - - = R - - —- —_———— ]
: |
- » - + J}—» — - —— -— —- - ]
N |
- r e . 4 - U
+ } F’ - e 71‘(777 - _ — — - - 77*——1‘
| ! i
! - _ Y I e o i
BT |
" -4‘ — J L— - = — —— - - —— - - — ——4‘
) I | | , ( |
| rL— «}»— - + - _ - - — - - - - —_——
| 7
: E ’
} - 4 + — -— - — — - - —_— - ——— h———T
. ' ' )
b 4‘-'— —l'k — T - _ . — _ - — — - - - fﬁ—f—ﬁ
| | J
) i -3 SHEET 20 F




4
0y}

\j'
"}

U‘\

Approx 3 Ft.
Stick-Up ——

VASR -0

Steel Locking Cap

4" 1.0.78%" O.D.
Steel Riser Pipe

Cement/Sand/
Bentonite Grout

2 FL. Bentonite
Pellet Seal

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

Bottom of Hole

18-21 Ft. Stainless Stee!

. .v e Wire-Wrapped Screen

4% 1.D/5° 0.D.,
0.012" Slot

Welded Steel

': / Bottom Cap

Drnili Cuttings
s

le—————— Total Drilied Depth

T oW — -
»




P ————— )

e AN SKETCH MAP
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DRILLING LOG
WELL NUMBER MAFB-11 OWNER __USAF
LOCATION ___West Ditch ADDRESS _Mather AFB
TOTAL DEPTH 118"
SURFACE ELEVATION —_ ____ WATER LEVEL.
DRILLING DRILLING DATE
COMPANY __§.t_arl‘—}____METHoD Rotary pmuiep 3722/84 —
ORILLER J. Kirby HELPER
LOG BY SIM/ALD

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

2
red-brown TOPSOIL
6-3" red, fine SAND and SILT, little Clay
+ — —
3-6"' red, SILT, tittle Clay and fine Sand,
trace Gravel
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' LOCATION ADDRESS:.
y TOTAL DEPTH
: SURFACE ELEVATION WATER LEVEL
i DRILLING DRILLING DATE
COMPANY METHOD :
METHO DRILLED: —
DRILLER HELPER.
LOG 8Y

DESCRIPTION SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

i = R
40
I = —

VA
(a9

jL_ -
.

l_ 4
| |
‘ | ‘ 2-71x tan, SILT and fine SAND
Ui S I
| Pirole Ciav
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o e
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DRILLING LOG

WELL NumBeR, _ TAFB-11

o b s e yerter)

QOWNER:

LOCATION

ADDRESS:

TOTAL DEPTH

SURFACE ELEVATION

WATER LEVEL

SKETCH MAP

NOTES:

DRILLING DRILLING DATE
COMPANY- METHOD: DRILLED:
DRILLER: HELPER:

LOG B8Y:

DESCRIPTION : SOIL CLASSIFICATION
(COLOR. TEXTURE, STRUCTURES)

T
A3—-b—
< p— —~—y
b2-118¢ tan, SILT and
4.—}-— —
fine SAND
=
little Clav
N -
Occasional seams of Gravel
106 s
‘f‘L—‘ —

118" End of Hole
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Stee! Riser Pipe
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2 Fi. Bentonite
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|V
W
o
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El Sand Pack
* 9 L 4 Graded #3 Monterey Sand
’ . to Approx. 50 Ft. From
1 Bottom of Hole

i

18-21 Ft. Stainiess Steel
Wire-Wrapped Screen
4% 1.D/5" 0.D,,
0.012" Siot

Welded Stee!

' | __— Bottom Cap
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APPENDIX E

AQUIFER RECOVERY TESTS




TABLE E-1

SUMMARY OF RECOVERY TEST RESULTS

WELL RESIDUAL DRAWDOWN PUMPING TRANSMISSIVITY
NUMBER Over One Log Cycle, RATE, Q T (1)
y gr (feet) (gpm) (ft~/day) (fr2/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
7 23.1 12 2,310 18.30
] 3 11.2 25 1,812 78.64
} 9 8.5 10 1,925 41,45
L 3 35 15 2,887 15.10
10 19.6 20 3,850 35.95

(l) Formula : T = 2.3 Q
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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
go to Step 3).

If the well is pumpling, 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.

If the well is static, measure the static
water level (SWL). Compare this to the
total well depth (see Table 1) tc 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.

Turrn 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.

Run the pump for the total time necessary to
pump tnree volumes, 1f 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 usinqgfn 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 eguipment 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 1n 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 Tefloé:)bailer slowly
down to the air-water interface, and draw off the
top 6 1nches, approximately, of the water column.
Transfer this sample into the container for oil
and grease analysis until it is three-guarters

full.

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

4. Lower the pump and begin pumping. Record the

pumping rate and tctal time to pump at least 3
well volumes.,

5. At the end of this time, decrease the pumping
rate, 1if necessary, and begin sampling.




- e =y —

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 witB 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
of 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-1lined
cap.

2. Collect another liter of sa@ple in a separate
amber glass jar with Teflon™-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




g

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 blagk of distilled water 1n 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 1s shipped back to the laboratory.

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 reguirements 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 al .o 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 1is 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.).




Quality Assurance Plan

WESTON's analytical services enforces a rigid QA/QC program
toward mainteanance 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,.
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) Alentmont 3

, Regjuircel S:-,0¢ Detostion Licits
o= So31/Sesigent RNater
#Total Organic Carbon (TOC) 1.0 millsgraz/gran 1.0 milligras/L
Oils an¢ Greases (IR Method £12.3) 100 microgra=s/graz 10 gicrogra=s/L
Phenol 1 picrograz/gra= 1.0 microgra=/L
Cyanide 1 micrograz/gran 10 microgrems/L
Lead -+ 2 microgreazs/grez 20 microgra=s/L
Chrociun % microgracs/gran 50 microgra=s/L
Cadciun Y mgicrograc/graz 10 micrograc=s/L
Nickel 10 microgra=s/gras 100 picrogra=s/L
Silver $ microgram/gran 10 microgracs/L
PCB's -——- 0.25 microgra=s/L
Dimethylnitrosanine (DMK) -—— 1.0 microgra=/1
DDT isomers -—— 0.02 microgre=s/L
Chlordane -—- 0.02 microgra=s/L

F 2,8-D —— 0.06 microgra=/L
volatile Orgaric Compounds (VOC) as s

sDetection levels for TOC must be 3 times the noise level of the instrurent.
Laboratory distilled water nust show no response; if it shows a response,
W corrections of positive results must be made.

#spetection limits for VOCs shall be as specified for those coopounds listed
EPA Methods 601 and 602.

Method: Feder2) Register, Vol 44, No. 233, pp 69L5B8-£5473.
This method should be strictly followed including thes:s itecs:

Itexn 1.4 - This method is recommended by EPA for use only by exverienced

residue ana2lysts or under the close supervision of such quzlifie?
persons. :

Itec 2.2 - This is post Jpportant. If interferences are encountered (2s in
early pezks such 2s vinyl chloride), the pethod provides a2 second:z-
g2s chrooatographic column that will be helpful in resolving the

] compounds of interest froo interferences. Tnis gust be dop= in th.

case of vinyl chloride a2nd so noted in 2nzlysis repor:.

Itezs 3.3, 7.1-7.3 - These sections on interferences, contacination and QC
should be strictly followe?d.

Jtezs £.3 -~ A1) sz-=ples pust be arzlyzed within the resom—erded holdirng ti
This pust be followeZ without exception,

n
"
|-

If questions are encountered about certzin contzcinznts you pay be a2sked to
show voth chrozztogrz=s used to rule out possible interferences.

F33612.°9n-N-4005/002602 F~-8
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FIELD SAMPLE LOG SHEETS

N




ROUND 85-1

—— ‘\'r




-y

GROUNDWATER WELL LOG SHEET

sive  Muticr AFB

7

. / 7
Samplers ;4;7/%2/“/4/€7~€f

Field #
-—_ 2 - s
Sample I.D. /36 '/ Date é>“<?/“33 Time /eCCo
TOTAL WELL DEPTH FT. SAMPLES TAKEN:
VA
S.W.L. FT. -
rcae
Cil o lrcas e
WATER COLUMN FT. X 4
06
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS. °C (Immediate)
A Conductivity
ACTUAL PUMPING TIME MINS. , (umhos)
W 2 pH
BAILED (5.4 °C (at pH Cond.
Readings)
Duplicate Taken: Yes No SAMPLES TAKEN:
I.D. Assigned el g s, e
/ N <
Field # B vt T
PO ", ey - «
!, s . 4
°C (Immediate) s e ;
Conductivity T e e A
(umhos) / K
pH , )
°C (at pH Cond.
Readings)
-1
" NOTSSE TR - o e
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AR e
GROUNDWATER WELL LOG SHEET
H - = ',’7 ™~ DN e—
Site Pl A Samplers F’O,-‘J
Field #
Sample I.D. jioo 2 Date ° ¢ YT Time S5
TOTAL WELL DEPTH FT. SAMPLES TAKEN:
A
S.W.L. FT. )
WATER COLUMN FT. )
WATER VOLUME G.
X3= G. ,
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS. °C (Immediate)
A .
B Conductivity
ACTUAL PUMPING TIME MINS. £ ‘ (umhos)
N pH
BAILED . °C {(at pH Cond.
Readings)
Duplicate Taken: Yes No SAMPLES TAKEN:
I.D. Assigned
v . t s
Field # 5 ’ . .
°C (Immediate)
Conductivity
(umhos)
pH .
°C (at pH Cond.
Readings)




GROUNDWATER WELL LOG SHEET

Site /A A /5 Samplers RV,
Field #
b Sample I.D. Feoa pate S ~C 35S Time /1. 7S
p
TOTAL WELL DEPTH FT. SAMPLES TAKEN:
fola < (Y N
S.W.L. FT. /’«J/'f(/;/ A I )
WATER COLUMN FT.
WATER VOLUME G.
; X3= G.
{ FLOW RATE G.P.M.
} PUMPING TIME REQUIRED MINS. i °C (Immediate)
/! c - }
Sy 7 ¢ Conductivity
ACTUAL PUMPING TIME MINS. R (umhos)
Lo pH
g e
BAILED R °C (at pH Cond.
Readings)
Duplicate Taken: Yes No SAMPLES TAKEN:
I.D. Assigned .- . o
Field # ;e . / '
itr e ¢ '
°C (Immediate) /
J PP PIN
Conductivity o it LT
{(umhos)
pH N
°C (at pH Cond.
Readings)
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PRODUSTION WILL
. ) . ~ /, S
Site ot AER Samplers ’,/,’?"/ BV
Field / (/’"{;’ 'L?‘:.-)
Sample I.D. FH- | Date =85 Tine DZ%V
STATIC SAMPLES TAKEN:
: VOA [eot =L
TOTAL WELL DEPTH 53/ FT. '
oL
7 r

S.W.L FT. et
WATER COLUMN FT.
WATER VOLUME G.

X3= G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.

s A Tiiree e
OPERATING X AL °C (Immediate)
[l ! ."’
WATER LEVEL 70 FT. e Conductivity
(umnos)

pUMPING RATE 050 ZHE> G.P.M. /.3 pH

TOTAL GALLONS PUMPED A¥362 &

T

g,/

°C (at pH Cond.
Readings)

DUPLICATE TAKEN YES (?): !
1.D. ASSIGNED
FIELD # ’

;\/» 2 °oC

‘X9 CONDUCTIVITY (umhos)

2.X pH

SAMPLES TAKEN:




S W W T e

s
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PRCDUCTION WELLL

/mtiJ]LQf'/¢F¥5

Samplers 7)3/2

Site >Jd
Field # b2 -85
1 : 7
Sample I.D. f’/‘/" Z"/ Date F=ZE—3< Time /0‘/0
STATIC SAMPLES TAKEN:
\ A Ve . {/ , ~.
,joC) VoA oy R 20
TOTAL WELL DEPTH “ FT. _kto
O+~
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.
IR LI e
OPERATING N\ ;Y °C (Immediate)
"3 ~
WATER LEVEL FT. Conductivity
(umnos)
o -
PUMPING RATE Sl G.p.M. > pH
R/ 74, 2!, 0
TOTAL GALLONS pUMPED ‘% 49 €O c °C (at pH Cond.
Readings)
Yo
DUPLICATE TAKEN YES NO SAMPLES TAKEN:
I.D. ASSIGNED
FIELD #
°C
CONDUCTIVITY (umhos)
pH _
G->
e I PO SR | - .
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PRODUCTION WLLL
, /,./7 " . /lf"
Site ﬂu*W\th /%ﬂKD Samplers jij/’»J
Field #
G2 -55"
Sample 1.D. FH-2 Date 33> Time /90 C
STATIC SAMPLES TAKEN:
- /) Ya (! —f e ~
TOTAL WELL DEPTH Lo/ FT. VOA (a2
roe.
S.W.L. FT. C+G
WATER COLUMN FT.
WATER VOLUME G.
X 3= G.
ye
FLOW RATE G.P.M. =P LTS N L AT g
gL S T o :
PUMPING TIME REQUIRED MINS. | -~ _  ,»_: I R
=l l_<., ST are "/7(
ACTUAL PUMPING TIME __ MINS.
/PN SN Sl
\/ — —
OPERATING : o~ °C (Immediate)
' 2 <
WATER LEVEL [70 FT. » 10 Conductivity
(umnos)
PUMPING RATE 11D G.P.M. 4 pH

- 7
TOTAL GALLONS PUMPED _. 7772 Gl

S
]

°C (at pH Cond.
Readings)
-
DUPLICATE TAKEN @s/ 3 SAMPLES TAKEN:
V/J S /
I.D. ASSIGNED 4 L
FIELD #
~ '.7 oC
ald CONDUCTIVITY (umhos)
/3 pH
G-6
" il - e - 2 - .




IRt A Al

g -

NTE

PRODUCTION

§ Al
Site M adrar AES

Field ¢

Pl

PR 2
Wi L

Samplers

— /" i 3 PP
Sample I.D. FH-s - Date _ Se=dlc” Time S A0
STATIC SAMPLES TAKEN:
A0 VEA et S
TOTAL WELL DEPTH 50 FT. et el
T
S.W.L. FT. C+ (-
WATER COLUMN FT.
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
Jla Sl P
OPERATING /. °C (Immediate)
WATER LEVEL ” FT. /AT Conductivity
(umnos)
PUMPING RATE 7 (00O G.P.M. 2495 oH
rotar carrons pumpen (F538%Y .. A 2 °C (at pH Cond.
Readings)
DUPLICATE TAKEN YES (NO . SAMPLES TAKEN:
——
A ’ .
I.D. ASSIGNED K v verzy O//(/ et
FIELD # ' »n
oc —ﬁlz’ﬂp 'é -éaéh' ZU(: .
CONDUCTIVITY (umhos)
pH

SO ENE SUEI SRS a——

0

~1




tssmrne

poryen

PRODUCTION WELL

Site ,'1'{f(‘/f/f.£/’ H Samplers pé/ T
Field # C
3 - = ine 150
Sample I.D. S -/ Date <=3 S5 Time %<
STATIC SAMPLES TAKEN:
£3 vea
TOTAL WELL DEPTH ~ - FT. jz(l
Ot~
S.W.L FT. f%j%&li
DM
WATER COLUMN FT. (%@ﬁ%?iffbﬁé
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M.,
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
’2 !
OPERATING 'ql/ °C (Immediate)
/
WATER LEVEL /2O FT. Conductivity
(umnos)
’ —
PUMPING RATE § G.P.M. pH
'y d(}
TOTAL GALLONS PUMPED . & ¥ . G. °C (at pH Cond.
Readings)
DUPLICATE TAKEN YES égﬂ\\ SAMPLES TAKEN:
I.D. ASSIGNED
FIELD &
°C
CONDUCTIVITY (umhos)
pH
G-8
aetoatniatinramsenietin e it —— A —————twtt




% -

T oM e P—_——

PO A S WA [N

: pA g . .-
; Site ,ﬁM] Ay A'fo Samplers 7 ST
Field = .
e (-3
Sample I.D. A2 Date &= 3 Time
STATIC SAMPLES TAKEN:
vaq
rotar wsrr peetd 53 FT. Tl
A G
S.W.L. FT. Mo e 1o
DM
WATER COLUMN FT. \ ST
C“‘(Z‘,—;’./LL—I{'\" =z
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
RSN
-
OPERATING /.5 °C (Immediate)
175 : o
WATER LEVEL - FT. Conductivity
(umnos)
PUMPING RATE 17/ G.P.M. pH
- '
ToTAL GALLONs pumpep (4, 'sC faQ - °C (at pH Cond.
Readings)
TN
DUPLICATE TAKEN YES {No SAMPLES TAKEN:
I.D. ASSIGNED
FIELD #
°C
CONDUCTIVITY (umhos)
H
P G-9




g

WESTON

LaliD sadinant o MRS ANENERNE S

FRIDUCTION WILL
R s
Site /‘JA(‘?"',‘(.&' /TF7>> Samplers Lo ; l o
Field ¢ _
3 C i '7’ B S -
Sample I.D. A= Date =5 X< Time
STATIC SAMPLES TAKEN:
=50
TOTAL WELL DEPTH 5] FT. VTA
) />
S.W.L. /L FT. O+ (=
M faic
WATER COLUMN FT. CiMAL
~ 4 f
.'ég}/‘J’yiD
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M,
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
SR LV AS N
OPERATING - °C (Immediate)
e o
WATER LEVEL ' FT. Conductivity
(umnos)
PUMPING RATE o G.P.M. pH
TOTAL GALLONS PUMPED“ 7% &% <y, °C (at pH Cond.
Readings)
N
DUPLICATE TAKEN YES <ﬂ0 ’ SAMPLES TAKEN:
I.D. ASSIGNED
FIELD #
°C
CONDUCTIVITY (umhos)
pH
G-10
PP i, U Y e 2 ) ——




i ——g— —— > —

—

PRODUCTION WE:
. {’ﬂ .. - - s
Site /u(,(." i '410'/17 Samplers L2 e
Field ¢ )
é , é - _?/—
Sample I.D. ! 'ﬁ[ Date —=—=3¢ -5 Time
STATIC SAMPLES TAKEN:
. VA= T
L0 TA i) (7 e
TOTAL WELL DEPTH &0¢ FT. VA D pnile el )
T
S.W.L. JO FT. Ot ([~
MaFale
WATER COLUMN FT. \
DM ~
T, .
WATER VOLUME G. ieck/Hein /2 )
X3= G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
/2 Sene s
OPERATING °C (Immediate)
WATER LEVEL FT. o 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 B ) e
FIELD # T
[
°C “ﬁ—_{' oo
[oird &
CONDUCTIVITY (umhos)| .,
/'IJ \/
pH L"_",l_ »;v‘w" ‘,\‘
G-11 )




N

E’R"‘D"CTIO;\' WILL

I 5 / -
Site ”MKA’ A' Samplers PN
Field s -
- (-3-
Sample I.D. JT1C Date =0 IS Time JS0°S
STATIC SAMPLES TAKEN:
VA fa e g
TOTAL WELL DEPTH AT FT. v R L )
QL
S.W.L. FT. O+ G~
W S
Frencfor <
WATER COLUMN FT. ! o vade
[
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)
7 “—“.\\\ !
DUPLICATE TAKEN ' YES / (Eéij SAMPLES TAKEN:
I.D. ASSIGNED TI - v
i 1 ¢
FIELD # “” nelirg
oC -C7 o rl.,\,,’v(-('
CONDUCTIVITY (umhos)
pH
G-12
—— P S DA P ] — -




S

vELL

4 L ~ “ N7 / =
Site ﬁ‘j'AJ’ ’4ff¥ Samplers PN,
‘ 3 2 o
Field : &.1(7 (?/Z‘/)
Sample I.D. K7 Date S’ Time (Z4O
STATIC SAMPLES TAKEN:
/7,,/j il
TOTAL WELL DEPTH LY FT. v
TC:C.

S.W.L FT. Oyl + -rtaze
WATER COLUMN FT.
WATER VOLUME G.

X3= G.
FLOW RATE G.P.M,
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.

'7/’
\' 2 .
OPERATING - °C (Immediate)
/ .
WATER LEVEL //CD FT. Conductivity
(umnos)
/ -

PUMPING RATE 30 G.P.M. ' pH

TOTAL GALLONS PUMPED QR

47, 760

°C (at pH Ccond.

Readings)

DUPLICATE TAKEN  YES (Ng\ SAMPLES TAKEN:
I.D. ASSIGNED B
FIELD #

°C

CONDUCTIVITY (umhos)

pH

G-13
et o OB 4 -




ey

—'"V‘XT'-*'

I
g N -
Site Pl AL Samplers [ R)TTT
Field ¢ -
(255
Sample I.D. 67C/—I Date SZ==F Time
STATIC SAMPLES TAKEN:
i A e AL
TOTAL WELL DEPTH S FT. VoA (e (i)
TG
S.W.L FT. O+ (-
WATER COLUMN FT.
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
PSS S s
OPERATING - °C (Immediate)
[ 4
WATER LEVEL FT. ~9§; Conductivity
(umnos)
PUMPING RATE < G.P.M /-4 pH
TOTAL GALLONS PUMPED G. 0'(/ °C (at pH Cond.
Readings)
DUPLICATE TAKEN YES ‘NO SAMPLES TAKEN:
I.D. ASSIGNED
FIELD #
°C
CONDUCTIVITY (umhos)
PH
-14
- et W ) - _




Y

WESTCON

oD UL
Site JA fffﬁ
Field =
Sample I.D. = -2 /

NOWIL
e S
Samplcrs /D ~ B
e
(% %5
— iy P8 A -
Date JF;’ 157 Tl /A IS
(%2 —_——

STATIC SAMPLES TAKEN:
P, A Cee Lo
L C L C M
TOTAL WELL DEPTH S FT. v
NS
S.W.L FT. S AT
WATER COLUMN FT.
WATER VOLUME G.
X3= G.
FLOW RATE G.P.M
PUMPING TIME REQUIRED MINS.
ACTUAL PUMPING TIME MINS.
/K” ﬁ:A{f»L
OPERATING X &/ °C (Immediate)
WATER LEVEL y0 FT. Conductivity
(umnos)
PUMPING RATE T G.P.M .S oH
TOTAL GALLONS PUMPED M 3 c?/'f; °C (at i Cond.
Readings)
/‘\
DUPLICATE TAKEN | YES NO SAMPLES TAKEN:
I.D. ASSIGNED RN L -
FIELD # .
f\'a"s °C -~ t - .-
[ . N Z
] CONDUCTIVITY (umhos)
’[ 73 pH
e ... - :... - e yl )




-vv—rnm‘ﬂ: ————

——— —r— —— —
WATo ) et
GROUNDWATER WELL LOG SHEET
Site Riariy s AER samplers 2/~
Field ¢
sample I.D. /4 /ERS -2 Date o ./ %7 Time /T O
TOTAL WELL DEPTH Ze>  po. SAMPLES TAKEN:
VIA
P -7 7,0
S.W.L Jie 03 FT. I
R R T
WATER COLUMN /5 Y.l FT. B
,—\/
WATER VOLUME ;F‘F G.
X3= ./?[f’, ?/ G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS. °C {Immediate)
(3 9 Conductivity
ACTUAL PUMPING TIME MINS. - = (umhos)
/ > pH
BAILED PE °C (at pH Cond.
Readings)
R AT 4= /7 \/,)(:
Duplicate Taken: Yes . No SAMPLES TAKEN:

I.D. Assigned

Field #

°C (Immediate)

Conductivity
(umhos)
pH

°C (at pH Cond.
Readings)




—————

GROUNDWATER WELL LOG SHEET

L 2 —_—
site JlrMnse AED samplers ¢ N\
Field #
Sample I.D. AAFS-2_ pate 5 3/-J< Time
P Rk >
P /
TOTAL WELL DEPTH 7R FT. SAMPLES TAKEN:
no?
: , VoA
T
S.W.L. - 77 FT. 0
o Ol e d Frvag
Loy ,\
WATER COLUMN A FT. fo oy
VA
WATER VOLUME - G.
Loer 3
X3= Y G.
FLOW RATE G.P.M.
PUMPING TIME REQUIRED MINS. °C (Immediate)
S 9/ Conductivity
ACTUAL PUMPING TIME MINS. 4 (umhos)
7 - 3 pH
BAILED AC °C (at pH Cond.
Readings)
‘ vj H/ 1% A’ - /\1L
Duplicate Taken:  Yes No SAMPLES TAKEN:
WA 2 1T .
I.D. Assigned PMAFL - L VIA
1
Field # T
L AT N
,,ﬂ AR
°C (Immediate) -
| T A
~ % Conductivity
_ {(umhos)
- / 3 pH .
S °C (at pH Cond.
Readings)
e S S ) - -




GROUNDWATER WELL LOG SHEET

site /Adafror /AB.Z’, Samplers o5 /.Df
Field #
D e , fLoT
Sample I.D. MAFS -3 pDate 5-5/-55 Time & 5
TOTAL WELL DEPTH /fQC7 FT. SAMPLES TAKEN:
A
(f 7‘/7 FT bbAf\
S.W.L. v . ’rz\\
Cel cnd (Treasy .
PG B “
WATER COLUMN /Al ~ FT. V2
i .
WATER VOLUME v 4 G.
X3= S5A .
FLOW RATE > G.P.M.
A v .
PUMPING TIME REQUIRED <> MINS. ' °C (Immediate)
P [ 2O Conductivity
ACTUAL PUMPING TIME s MINS. (umhos)
7- 6 pH
BAILED A0 °Cc (at pH Cond.
Readings)
TR D220
Duplicate Taken: Yes L’No/ SAMPLES TAKEN:
I.D. Assigned
Field ¢
°C (Immediate)
Conductivity
{(umhos)
pH .
°C (at pH Cond.
Readings)




PEt ) -i -y

GROUNDWATER WELL LOG SHEET

JF her A7

Site samplers /- 5,,:/,1/,-,*/?,-’,/ LS
Field #
— — -~ p—r
sample I1.D. MAFD Date 5 3/ - Time (759
o —
TOTAL WELL DEPTH /1S5 E5 pp, SAMPLES TAKEN:
\V’CA
S.W.L /Y. 3 FT. TDE
wi T rense
NATER COLUMN 44/7[ FT. Mo Fats
DMAS
& o /
WATER VOLUME = 7 G. P€S+/,f%€.fo
X3= 57 G.
FLOW RATE 2 G.P.M.
PUMPING TIME REQUIRED > 7  MINS. /Y °C (Immediate)
v RE ST Conductivity
ACTUAL PUMPING TIME 3/ MINS. (umhos)
(. (2 oH
SAILED /5 3 °C (at oH Cond.
Readings)
Sene s n /A S - S35
/—/:\’
Duplicate Taken: Yes i/ NO SAMPLES TAKEN:
e
I.D. Assigned
field #
°C (Immediate)
Conductivity
(umhos)
pPH .
°C (at pH Cond.
Readings)
;=19
R 4 ) —




BAILED

Sdreen /10.<

-5 < FF

e A SRS —are T
_ GROUNDWATER WELL LOG SHEET
site /A rNir AED samplers £64/_<T
Field #
— el " F .
Sample I.D. MAFH-FF S pate £ 3/-F< Time LTS
e on-a
TOTAL WELL DEPTH /E327  Fr. SAMPLES TAKEN:
. VCA
S.W.L. J9. 18 e 7
Ol S N Cose
WATER COLUMN 39.32 prp. %CAEZ
Jjﬂf&/'¢i‘ / /~ g
) 5 _ LD ” .
- /’15ﬁ”d/ A L e s
WATER VOLUME 5.7 G. N e/
-7
X3= ;7 / G.
FLOW RATE -5 G.P.M.
X5 Tl
PUMPING TIME REQUIRED MINS. °C (Immediate)
</ Conductivity
ACTUAL PUMPING TIME MINS. , (umhos)
7.1 Z pH

°C (at pH Cond.
Readings)

/‘\'
Duplicate Taken: (&es/ No

I.D. Assigned

;’«n’,‘lf{-ﬂj arhs

-

Field #
< °C (Immediate)
e Conductivity
- (umhos)

°C (at pH Cond.
Readings)

SAMPLES TAKEN:

VA

I

ool = €4 &<
(UL S

Cns
/Q'i/,gﬁ?féj

G=-20



.-'..-!!.-I'-.-lI-IIlIlIlI-------'-'!'--'-

site Alather AFE

AT

FEELY

GROUNDWATER WELL LOG SHEET

samplers Dib /7
Field #
Sample I.D. MAFE - (2 Date 5 30 545 Time 00
=
- %
TOTAL WELL DEPTH /+°F=5~ FT. SAMPLES TAKEN:
/
) 3 VoA
S.W.L. LAY, FT. -7
— T -
23 -3 CH
-2 H
WATER COLUMN 5= A5 pr. -
MiA-as
.y - o
WATER VOLUME ,%/ 7 <. IS
_ e ’\r ~ // ” /"
X3= 55.5 a. Rt
FLOW RATE 35 G.P.M.
PUMPING TIME REQUIRED />  MINS. A (O, 8 °Cc (Immediate)
3 253 Conductivity
ACTUAL PUMPING TIME .7 MINS. , (umhos)
7./7 pH
BAILED - =7 ) °C (at pH Cond.

Readings)

Duplicate Taken:

I.D. Assigned

Yes @o, SAMPLES TAKEN:

Field #

°C (Immediate)

Conductivity
(umhos)
pH

*C (at pH Cond.
Readings)




I.D. Assigned -

Field #

N °C (Immediate)

pH

°C (at

Readings)

Conductivity
N {(umhos)

pH Cond.

G-22

o v\—r-1v ) el o r g - ai
\r
Walrne arsas'sl
\ﬁé§bﬁ:%fJ
GROUNDWATER WELL LOG SHEET
1o / . .7 " .
Site St AEA Samplers v
Field # -
Sample I.D. rAERS =) Date A Lo Time Y2
TOTAL WELL DEPTH - FT. SAMPLES TAKEN:
- A
S.W.L. N2SS FT. R
WATER COLUMN B FT. -
A d r oy I
WATER VOLUME 7 G. L
a0 - ,""f".
X3= ety G.
FLOW RATE 5 G.P.M.
PUMPING TIME REQUIRED '™ MINS. -/ °C (Immediate)
tﬁ fz ’ ..
—— X / Conductivity
ACTUAL PUMPING TIME -~ - MINS. ;- (umhos)
- pH
BAILED ey °C (at pH Cond.
Readings)
-t AN (f.j 4 y\
Duplicate Taken: Yes ;wq SAMPLES TAKEN:
‘1;',7.;/7 ) :';




R

GROUNDWATER WELL LOG SHEET

Site /-t /0 Samplers _ .~ -~
| Field %
sample I.p. _ /A7~ -§ Date CEEU

Time /@

TOTAL WELL DEPTH = 7 FT. SAMPLES TAKEN:
. . !
DRARA . F
S.W.L. i j// FT. .
= -
WATER COLUMN A o FT. -7
a “
/-ff» :; ‘ .7‘.
WATER VOLUME — G.
7 VAT
X3= = G.
FLOW RATE ‘%/ G.P.M.
o _
PUMPING TIME REQUIRED /~~-  MINS, °C (Immediate)
- 7N Conductivity
ACTUAL PUMPING TIME = MINS. , (umhos)
D— e H
P
BAILED R °c (at pH Cond.
Readings)
~ ij A 1 ».'A 1’) / ,7
Duplicate Taken: Yes No SAMPLES TAKEN:
I.D. Assigned pATE N
Field # — o
Ly )
! °C (Immediate)
757 Conductivity )
’ 4/ (lmlhos) ' "
Lo fzu‘ pH .
N ?C (at pH Cond.
Readings)
G-23
N o . s ——




Aman - -

GROUNDWATER WELL LOG SHEET

Site il S5 Samplers /% /N
Field #
’ <y P % -,
Sample I.D. AL - Date 5 20 -S<5 Time A
TOTAL wWeLL peptd  //C FT. SAMPLES TAKEN:
A Y
S.W.L. 05 eS  er. o
P 1 - :f/ ,1 N
WATER COLUMN 1155 g B
" R P -
WATER VOLUME B G. ) ’
I '
X3= * L G'
FLOW RATE -~/ G.P.M.
PUMPING TIME REQUIRED -/  MINS. L °C (Immediate)
o SO A Conductivity
ACTUAL PUMPING TIME .~ MINS. . (umhos)
e pH
BAILED L °C (at pH Cond.
Readings)
Spegon G270
Duplicate Taken: Yes @ SAMPLES TAKEN:
\w/ ;_;74 T\
R A ] o~ 3y ’
I1.D. Assigned i) VSN \
/r‘,,\,",.v'/ : )
Field ARG
°C (Immediate)
Conductivity
(umhos)
pH .

°C (at pH Cond.
Readings)

G~24




W —_— — T T ‘f‘—i"’ -
1
Ab .\.-."Q"}F:‘.’.:"
N GROUNDWATER WELL LOG SHEET
1 Site SLAr e A Samplers /.- N\
3 Field #
/’/"/'/ /% ‘/c P 5;/ . //7 )Q
Sample I.D. i < Date .=- =< = Time 2 A
]
TOTAL WELL DEPTH A0 FT. SAMPLES TAKEN:
e I 7 /’/‘ (’J
S.W.L. A FT. SR
- -5 ~
WATER COLUMN LA FT. St
‘\”," ,f /
; WATER VOLUME 0 G. T O
X3= we G. RS
FLOW RATE -1 G.P.M.
L.
PUMPING TIME REQUIRED /%  MINS. AL °C (Immediate)
s~ ;NKR; Conductivity
‘ ACTUAL PUMPING TIME Sl MINS. - (umhos)
- —— >
{ PH
o
' BAILED S °C (at pH Cond.
I Readings)
‘ . s A
S DT T T
Duplicate Taken: Yes No SAMPLES TAKEN:
1’ I.D. Assigned MaFE, LO ;:1;;;4/i3
. " - o
4 Field # S
1 °C (Immediate)
Conductivity
k (umhos)
1 pH »
3 B
°C (at pH Cond.
! Readings)
).
i
G-25
y
1
w - o T A -




VvV A\
VAL N

GROUNDWATER WELL LOG SHEET
- . ) . P
Site /”/L/L,/ M5 Samplers [,/7) /’ foa

Field #
Sample I.D. s A =25 -// pate .- o0 55 Time /73
~
TOTAL WELL DEPTH P FT. SAMPLES TAKEN:
v oA
S.W.L. 7337 FT. 77 ¢
~ /
WATER COLUMN ___ >/- &0 FT. ['1;‘ T,
| L i
poo 7 iy ‘:7,':.’.7,(,
WATER VOLUME ~ G. - {,
A Lo
X3= L G. ot
FLOW RATE =T G.P.M.
/8 7. ;
PUMPING TIME REQUIRED MINS. /75 °C (Immediate)
- ¥ Conductivity
ACTUAL PUMPING TIME _ ~( MINS. R (umhos)
VA PH
| BAILED S °C (at pH Cond.
Readings)
Duplicate Taken: Yes No SAMPLES TAKEN:
I.D. Assigned MAFe /7 e
Field # ’
°C (Immediate) SRR g
4 L ' 1
7 Conductivity . -
- (umhos) o
/- pH .
L °C (at pH cond.
Readings)
G~26
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/i’{“‘};'j" 1'4

GROUNDWATER WELL LOG SHEET

Site AR A Samplers v- .7
Field §
e 27y e
Sample I.D. Fie = Date Lo I Time =/
TOTAL WELL DEPTH FT. SAMPLES TAKEN:
S.W.L. FT.
WATER COLUMN FT.
WATER VOLUME G.
1 X3= G.
FLOW RATE G.P.M.
4 PUMPING TIME REQUIRED MINS. °C (Immediate)
S Conductivity
ACTUAL PUMPING TIME MINS. j . (umhos)

BAILED

°C (at pH Cond.
Readings)

Duplicate Taken:

I.D. Assigned

Yes No

) Field #

°C (Immediate)

Conductivity
(umhos)
pH

°C (at pH Cond.
Readings)

SAMPLES TAKEN:




PRCODUCTION WELL

~

. i - T
Site /“.,J?.u" St Samplers /(. iz

Field # -

\

T [ ~.
Sample I.D. FH -2 Date _ . ' . " Time _ OFLP

STATIC SAMPLES TAKEN:

K y /:/‘}/(

TOTAL WELL DEPTH

) - oo
S.W. L. FT. ,ﬁﬁ N SO

} WATER COLUMN FT.

T}
~J
A
-
«
P

wWATER VOLUME
H X3=

(9]

G

TLCW RATE

Y
jael
=

|

|

|

|
] SUMPING TIME REQUIRED MINS.

\

J

Lt gD TS T . i
ACTUAL DUMPING TIME ) MINS. P
-
|
' "/*\
PERPATING i -7 - Co(Immediate)
|
WATER LEVEL >~ ET. | Conducervity

; (umnaos)
|

DUMPING RATE 3.P.M. 7o oH
TOTAL JALLONS PUMPED . | °C (at uH Cond
1 . Readings

-

DUPLICATE TAKEN YES NO , SAMPLES TAKEN:

2.0, ASSIGNED
4

_ _°c 1

CONDUCTIVITY (umhos)|
i ;




PRODUCTION WELL
A e - L -3 -
Site ,/,//L S8 T Samplers ’ -
Firald ¢
14,/ .. _) 2 G - : -
sample I1.D. L\ Date - - - Time SR
STATIC L ! SAMPLES TAKEN:
1
i v /J ~
e e - - —n i L
PO, Y Ll POV P PO o ot k. i‘ .
R A S
SN L o T ‘ e
WwATZIR JDLUMN =7 ‘
CATER OV ILME 3. ‘
!
Do - ATE oM
{ SOMBING TIMD ocLIkzz o MINS
SOTUAL ToMI Iy Tn ] MINS.
AN
el .
CATIR S LEVIL —* N ¥ 7 S _

L L | - s e I . . R -L _r o L ’.

N .
S, e e myreagmys . by 2 A .
CTOTAL GJALLONS 2TMPED I — [

&3]
r
m

-1
O

|
1 S °C I -~ -
|

JITY ({(umhes

g
- .)J
P
o (@
w0

P
Q
0
r3
r




—we

site _MJ T ATR A

. —

GROUNDWATER WELL LOG SHEET

Samplers .5/t

s

Field # S
- , 7 P . '/
Sample I.D. yAAEE — Date 7.7 524 Time A
TOTAL WELL DEPTH /a S-& FT. SAMPLES TAKEN:
- 'J\’:‘A 2
S.W.L - ' FT- 1 I_,{-’
WATER COLUMN o FT. - "k
¥ 1)
) A
WATER VOLUME : G.
X3= = G.
/I‘ -
FT.OW RATE 7. - G.P.M.
PUMPING TIME REQUIRED "~ MINS. Ca °C (Immediate)
—_— S
. R Conductivity
ACTUAL PUMPING TIME : MINS. - (umhos)
BAILED 1T °C (at pH Cond.
Readings)
Duplicate Taken: Yes | No SAMPLES TAKEN:
I.D. Assigned
Field »
°C (Immediate)
Conductivity
{umhos)
pH 5
*C (at pH Cond.
Readings)




e ol Y

GROUNDWATER WELL LOG SHEET

Site N A L;A Samplers yA SN
Field §
Sample I.D. SRR ;Z— Date S f‘jfj Time £C~i£7
, - -7
TOTAL WELL DEPTH _‘~*3- /~  FT. SAMPLES TAKEN:
1o .rJl
' -~ ! Vv
S.W.L. O w FT. S
.7 4 Y I
WATER COLUMN /D FT. g"n
o7
WATER VOLUME <. G.
X3= B G.
FLOW RATE 32 = G.P.M.
7 05 ©
PUMPING TIME REQUIRED _ _ MINS. AT °C (Immediate)
’c D/ Conductivity
ACTUAL PUMPING TIME / MINS. r _ (umhos)
— = L7 ow
BAILED ' /’?‘/ °C (at pH Cond.
Readings)
Duplicate Taken: Yes  No - SAMPLES TAKEN:
I.D0. Assigned ’:;1 ?fgj,v‘ﬂxikatdvy o Tons
Field # - \/_,,J"
- /'”1 .7 ,
°C (Immediate)
Conductivity
{umhos)
pH .
_ °C (at pH Cond.
Readings)




. GROUNDWATER WELL LOG SHEET
Site ARG % A Samplers 28/

Field §
. . 7 7 A
Sample I.D. Nf”"g"\_z) Date 45”4 7( Time 7270
rz; /
TOTAL WELL DEPTH 'AJ-X& FT. SAMPLES TAKEN:
S.W.L TS e FT.
5
NATER COLUMN Sy FT.
WATER VOLUME D G.
X3= s G.
FLOW RATE J G.P.M.
PUMPING TIME REQUIRED ' MINS. 2 °C (Immediate)
3/ ’7 Conductivity
ACTUAL PUMPING TIME - MINS. JE—— (umhos)
BAILED : 75 °Cc (at pH Cond.
Readings)
/'M\
Duplicate Taken: (Yes ' No SAMPLES TAKEN:
-~
I.D. Assigned MAEB - 20
Field # il
- °C (Immediate) , o
el {
X J Conductivity
- ] {umhos)
! (j "1 pa .
o °C (at pH Cond.
Readings)




GROUNDWATER WELL LOG SHEET

padhie AR

Site Samp
Field # -
/
Sample I.D. MPTE - 5 Date

N
lers 25X
. 9= - .
2 97;7'3~4 Time =z

TOTAL WELL DEPTH /& Ca—‘/ FT.

SAMPLES TAKEN:

‘ \/CA
R S )

S.W.L. D8 < 7 FT. | THC -

; O~
WATER COLUMN 4723 Fr. | A fals

, D )
“~ IR
WATER VOLUME 3/ G. Poat Ceizn
43 '
X3= ) G.

FLOW RATE 3.5 G.P.M.

| oo |
PUMPING TIME REQUIRED .7J MINS.& e °C (Immediate)

; [l 3 Conductivity
ACTUAL PUMPING TIME MINS.| 3 (umhos)

i @ ‘ / PH
BAILED | &7, 1 °c (at pH Cond.

, Readings)

Y

Duplicate Taken: Yes '\\ri?// SAMPLES TAKEN:

I.D. Assigned

Field #

°C (Immediate)

Conductivity
(umhos)
PH

°C (at pH Cond.
Readings)

G=33




GROUNDWATER WELL LOG SHEET

~—

Site Platie - A Samplers /\-"‘45//3 v
Field § ~
- : o) 2 7
Sample 1.p. (MAFE -< Date (- S rime /720
TOTAL WELL DEPTH 477-7  Fpo. SAMPLES TAKEN:
5 . Y 0/4
S.W.L. YR FT. .0
-1 \*éf
WATER COLUMN 37.5 FT. C .
pigFals
. )
WATER VOLUME D4 5 G. LM :
e , J /’fff .
X3= 7 { G. ?)JD‘ / Yo,
FLOW RATE A5 G.P.M.
- j / ° .
PUMPING TIME REQUIRED . /¢*- MINS. C (Immediate)
3L Conductivity
ACTUAL PUMPING TIME MINS. (umhos)
7t / PH
BAILED 26 Lo °C (at pH Cond.
Readings)
/‘/{‘\
Duplicate Taken: Yes { No SAMPLES TAKEN:

I.D. Assigned

Field #

°C {Immediate)

Conduct._.vity

{umhos)
pPH

*C (at pH Cond.

Readings)




—er

GROUNDWATER WELL LOG SHEET

i £l - A= . D
site Muthic AFE Samplers '~ -
Field ¢ —
sample I.p. MAFE -(o Date ' - XS

Time //F/f:

TOTAL WELL DEPTH

[02. 5~ FT.

-
S.W.L. 12 1 FT.
WATER COLUMN 205 FT.
o
A
WATER VOLUME o G.
X3= [0 G.
R '
FLOW RATE D G.P.M.
%

PUMPING TIME REQUIRED X MINS.

ACTUAL PUMPING TIME MIuS.

BAILED

SAMPLES TAKEN:

A
Uo 4

°C (Immediate)

Conductivity
(umhos)
pH

°C (at pH Cond.
Readings)

Duplicate Taken:

I.D. Assigned

TN

(Yes/) No

~—
MATS- (20

Field #%

)

&-1

29 9

°C (Immediate)

Conductivity
(umhos)
pH

*C (at pH Cond.
Readings)

SAMPLES TAKEN:

G-35

ad



GROUNDWATER WELL LOG SHEET

s ’T’F
Site /1’(41/”/%/‘/4% A Samplers DYSYES
Field ¢ -
Sample I.D. MAFS - Date (s Rl -FS Time {3 <O
177 5
TOTAL WELL DEPTH S FT. SAMPLES TAKEN:
_\/’ i o] S
S.W.L. 74 95 FT. oA
Ty
WATER COLUMN 579 FT. (A
oy /wj«’s
WATER VOLUME 4. § G
~ : e ae
/’ f
X3= i L’ i G. k,Lj(MJ(’E
FLOW RATE 3.5 G.P.M. -
e , s
PUMPING TIME REQUIRED“1-S5  MINS. =5 °C (Immediate}
20 /008 Conductivity
ACTUAL PUMPING TIME . MINS. fo O {umhos)
@ 7 pH
BAILED 775/ °C (at pH Cond.
Readings)
AN
/K\ JyrTW
Duplicate Taken: Yes /r ,_No SAMPLES TAKEN- \‘3//‘}’
. S~
I.D. Assigned W AR '76) oy L E
/é"]/f > LT/ a<]/7“j" /\: ,.'\,k ,/: -
Field # < ' Ry 7 /
St LlZqr o TS 0 S
|, ——m
L Y )
°C (Immediate) v AL IS
- 7 2rude
v , ;
Conductivity 7
(umhos) ‘
PH .
°C (a% pH Cond.
Readings)
=36
vt -~ = S5 TSN ” e —t




Y

Py dy

jpryiumiing s

GROUNDWATER WELL LOG SHEET

v ". ” ~ e N ) /’2
Site /leﬂlﬂrfﬁﬁgjcyt Samplers [AKJZﬂL{J/Qﬁ,:,/{}/L@f~\
/,/ ' \,
Field # ‘
— o )
Sample I.D. /‘l’ %Fg’ N X pate ( =70 fgb rTime /AAD
Nz
TOTAL WELL DEPTH ,-7.%  Fr. SAMPLES TAKEN:
S.W.L 772 g VoA S
- - - . /”Ca
b =, Lo ) (B
WATER COLUMN 30.49  er. Gif 7 7ease
AMafals
N/
—_ Annefie
WATER VOLUME 0 G. e
,%diuiiz
X3= 0 G. M
FLOW RATE ) G.P.M.
PUMPING TIME REQUIRED MINS. 200 °C (Immediate)
'ﬂ?é? Conductivity
ACTUAL PUMPING TIME MINS. ES (umhos)
(-%9 pH
BAILED e °C (at pH Cond.

Readings)

——
- .

,/ /
Duplicate Taken: (Yes /;‘/ SAMPLES TAKEN:
- =
I.D. Assigned ﬁ44725:3%5 < , a
Phianiil s
Field # Cé{ﬁlusﬂf
°C (Immediate)
Conductivity
(umhos)
pH
*C (at pH Cond.
Readings) .
G~37
D P G -




amanes

Ay ey

GROUNDWATER WELL LOG SHEET

Site rHaitic, AR Samplers “é’/\,\’}/
Field #
St £ - 5/
Sample I.D. APH -] Date LAl =3

/770
_rats

Time

TOTAL WELL DEPTH

//me

WATER COLUMN

WATER VOLUME

2] Fr.

9. Al FT.

95,57 FT.
a9 Fd G.

FLOW RATE

X3= 59.%/ G.
3 G.P.M.
MINS.

PCMPING TIME REQUIRED 47;L

)
ACTUAL PUMPING TIME /¥ / MINS.

BAILED

SAMPLES TAKEN:

\DA

T

O 2 Crease.
F%u;a&c(&@ S

¢ s
Maofals

°C (Immediate)

Conductivity
(umhos)
pH

°C (at pH Cond.
Readings)

AR

Duplicate Taken: 'Yes No
I.D. Assigned MAFS - 90
Field #
/
~7 °C (Immediate)
/,pc/ 7 Conductivity
;N (umhos)
g1 pH
ojj] ﬁ °C (at pH Cond.

Readings)

SAMPLES TAKEN:

f ~
Sty 15 LD



Anpan At oy

. GROUNDWATER WELL LOG SHEET
Site Mo /46’47 samplers /18 X7

Field #
— X v , S
Sample I.D. M/?//\{] - /0 Date /QWZU 15 Time RS
TOTAL WELL DEPTH /07 7  Fr. SAMPLES TAKEN:
o 29 VA
S.W.L. 7 ‘-jbx FT. T
= /\1 <
WATER COLUMN 32 5K e Crin
M kol
27 NI,
WATER VOLUME Al G. e uiofie s
& ie
X3i= (cls G. LAY
FLOW RATE 2.5 G.P.M.
‘ ' Z8; 0 ° i
PUMPING TIME REQUIRED V¥ MINS. y C (Immediate)
q/ﬁ() Conductivity
é ACTUAL PUMPING TIME MINS. — (umhos)
.7 oH
/'7?7 __I
BAILED AT °C (at pH Cond.
Readings)
h"\
Duplicate Taken: \Yes/f No SAMPLES TAKEN:
q. I.D. Assigned VIAPE - 100 /.
1 — aq ot s ! 1““@
- Field # -
L
1N ° ; ﬁ/ﬁv _/;)»u R .
AL C (Immediate) - (t:‘// Qod = e i s
AL Conductivity ’;/«‘7‘&4(,1 ATy g <L FRirge 7
o (umhos) ! . \
‘= pH .
s °C (at pH Cond.
Readings)
G-39




—

site /1rtiuc R A

GROUNDWATER WELL LOG SHEET

A —

.0
Samplers < 77 -V

Field ¥
Sample 1.D, Ju#H -// Date & - 5 Time /534)
TOTAL WELL DEPTR _ /05 FT. SAMPLES TAKEN:
\ VUA

S.W.L. 377 FT. 70
WATER COLUMN 34 ~___ Fr. L p

ML FAAS
WATER VOLUME AT D G. lerp’ 2 s

X3= 2 7 G. Mgl

FLOW RATE 5.5 G.P.M. £

.
PUMPING TIME REQUIRED .v(~ MINS.

ACTUAL PUMPING TIME < () MINS.

/
BAILED O+

a0 °C (Immediate)
v Conductivity

2 = pH(umhos)
o 2 °C (at pH Cond.

Readings)

e

Duplicate Taken: Yes}Jié??/
R ) T Y
I.D. Assigned A -~ /C

Field # \\x

°C (Immediate)

Conductivity

(umhos)
pH

*C (at pH Cond.

Readings)

SAMPLES TAKEN:

Vens orang cu i ft’sﬂfm%-
athsFe V/” (et e TP
unodes

L:IA—\_\ SR

'L?;’li n AL

G-40
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APPENDIX H

SAMPLE CHAIN-QOF-CUSTODY RECCRDS

T T

-——




.




.

- - o~

S S UNERS

CONSLLTANTS

/

i

CHAIN OF CUSTODY RECORD

4

‘

D e

Phone:

o [ ,‘v‘1n/—
L Location ,_i___"v__. //

SHIP TO:

’

7 . oo
LY /K;', VEL T

Shipper AN S [r(/yr 7~\ -

DX i

;/Z"’/. e

—1'4"'“" . Address 7 /

4

LY

s = - N
/=55 | Date Shipped .~ - S 7O

SAMPLERS: (Signature) /-~ " (¢ T e SHIPPING INFORMATION

-—
.7
{

,_;//\_,‘

u L ariian r/* "€

Y

’
S i
n Sl o

YTy,

3. ~
ot Bl

ATTENTION:

Shipment Service __ 7 oot TR

. . -
SR

Airbill No.

Phone No.

2158 529 ~0150

Cooier No.

Relmqunshed by: /Slgnature)

Al lan

K } Received by: (Signature) -

IJL_,";

Date/Time
i

)

Relinquished by: (Stgnafufe)
A e

Received by: (Signature)

TN

Datemmeiw

s ]

méehnquished by: (Signature)

Relmquashed by: (Signature)

————

y: ."/é{gnarure)

DateiTime
I

ewe; for labor to

AL

Analysis faboratory should complete “sample cond upen receipt”

K V4
C,et|70n below. sign and return copy 1o S/hmce,v

Samgle No Ot Site Cate Analysis Sampole Conc

Nuouee o Limentoanon Samgieq Sequestes Loan Retopt

—— L - 54/7{,
.

Remarks:
1
-1
B L
—




CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

Locanon MQ/”L [ /’/"a

9
b

SAMPLERS: (S:gnafure) }\ Qﬂfm/\,/,ﬂ ’Lﬁg
I . Phone:’ J

CSHIPTO. . et

3!20 L Erran? fhre i

.

v o
Shi t/t/pb/mj'i
Addres;j7

Stockton CA _752/0

Date Shipped v Mo §5 .

_ e i, S s
e thpmer\i Service /W ﬂ-’ ek —
R e - : - L .
ATTENTIQN: . Airbill No.
Phone No.-_~+ « ~ .iitnr Ti ie LT " { cooter No.
Rw by (S/gnar% et Recelved by (Srgnature) . Date/Time
‘7 LJ L& K .‘,_ .,.\,, ra Lo "
Relmqunshed by: (S/gnature) Lo - Recelved by (S:gnature) ] .. .| Date/Time
1 Rehnqunshed by (Slgnature) Recelved by (Srgnarure) R - : REER Datg?ome
- h _',"_" - - L - ’ A I
Rece\ved for Iabovatory by (Signature) ate/Time

¥, Relinquished by: (Signarure) 3

/CCL&ékub /Ug(”ﬂu

Ys g0

- L PN AN N

Analvs-s Iéboratory should complete sample cond upon recelpt

e A

sectlon below, Slg’\ and retum copy o Shnpper

Sample No. Of Site Date Analysis Sampie Conc
Numper Cont lgenufication Sampied _Requestee _Yron Recet
L T e R T S 6.
S \rux't‘/'uut,g R
el /LB N
- = S 4 —— - e s e
B - SR e )
_ I B < Y - . , s - -
_ _ I S R - I
—— ‘y )
Remarks:
- i1 . v
oo L L
~ iy, e, eI, o yl i




v

Lad ) aad ‘—r“~'

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

Jla“her AR A

;. s / .
SAMPLERS: (Signature) o {21,000 . pritddl

o — PR
Phane o A IS 75505 < Location
SHFTO. - | Shipper Koy £ wWesim Zne.
_  Kay Frvesin Ine Address 7720 Lorrama A #H0 o
- NS L P/ Srecitrm A
C s G- 2 - pe P
FEREY AT //\:~ ! /‘J //_,,J Date Shipped NP I VS g8 L/\__

Ep L L Cy ppd v e
Shipment Service il £ - s

/ - AR .
ATTENTION: _ ‘= U'&; rTrs Airbill No.
. - o - X

Phone No FIS - 5250/ Cooler No. _
Relinquished by: (Signature) .5 o Received by: (Signature) ) ) : % Date/Time
ASrttah A fpred - o 4

Relinquished by: (S'gna!ureﬁ . Received by:.(Sr'gnarure) Date/Time
‘h;}.r?qu.sne? by" (‘§Tgnarure) Received by: (Signature) Da!e/Time

ya ’
ﬁiénr&émshgg;-‘#swtgn—arure} . ‘759 by: (Signature) atg/Time
o A . 77 T /DO

4 .

Analysis 1aboratory should complete "sample cond. upon receipt” Section below, sign and return copy to Shipper

Samgie No Ot Site Date Analysis Samople Cond
N Zaont icentiticaton ~ Sampied o Recuesteg Jpon Recemnt
el T T
. s P e < oov 0o
N
4
/

- - — e — o - o O,
ey aTkG
&
[ i




CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /'»' (2004 enrd SHIPPING 'NFO?MAT'ON
Phone: ~LH - ?5 7/ _D'ﬁ/l/‘g" Location /L(J" Lyer A A
SHIP TO | Shipper 4¢:XFW€S‘7TIJ e
: rdgress—— 7T 20 Lerrsne At wp <
L T sfwiten A Yosse
—_ | Date Shipped SO M )" ‘«'5 _
" Shipment Service /- A L mesl
» ATTENTION: Airbill No.
’ Phone No. Cooler No.
Relinquished by: (Signature) . - Recewed by (Slgnature) Date/Time
~ ALl h o Jenik
Retinquished by: (S:grzgtqrg) Receivve_d _by: (Signg!ure) i . Date/Time
Retinquished by: (Signaturel Received by: (Signature) Date/Time
- - ‘ - S ]
- -.Relinquished by: (Signature} Received for laboratory by: (Signature) ate/Time
_ R Wwﬂcwm Izl 20¢

»

Analysis Iaboratory should complete * sample cond. upon recelpt sectlon below sign and return copy to Shipper

Samp'2 No Of Site Date Analysis Sample Cond
Nurster Cont icenufication Sampled Requested _ Upon Recect
T o S LA : | I
— — | | VUM ErT w il & )
: . f . Y
R ] Y ' Metals (e ca Pb A Aa
—_— —_— ; N
)
N -
\ .
Y - o ¥
’ - -
)
Remarks




- ~
s oS CHAIN OF CUSTODY RECORD
a SHIPPING INFORMATION
SAMPLERS: (Signature) A Fr b A f‘fl’L. 1
Phone: 5\4""/ - 57 3‘%0\{/ Location rv Z‘j ur /IFZ (//}
SHIP TO: ~ | shipper ey . e /Dz‘:f/:'ﬂ.
; gdrese~ 7720 Lecrame Are. = g
, - /"d/</m CA FesO
Z = s
Date Shipped ZC M ’/ g
/ . ! s

Shipment Service /L""' "—"/ rars L
ATTENTION: Airbill No
Phone No.. Cooler No.
Relmqucs by: (S:gna!ure) : o Received by: (Signature) Date/Time
Relmqu:shed.by. (Stgngure[ S Received by: (Signature) Date/Time
Relinquished by: (Signature) - Received by: (Signature) Date/Time
Relinquishgd by: (Signature) S e Receuved for laboratory by: (Signature) ‘ Date/‘l’ume

R Rt et Aol G2 bz e ey | Fa) | 700

Analysus laboratory should complete “sample cond upon receipt”

sectlon below, sign and return copy to Shipper

)

Sample No. Of Site Date Analysis Sampte Cond.
_ Numaper _Cont. ldentification Sampled Requested Upon Re<eipt
p— L i i i e R Ve QKL
—_— N
~.
Remarks




S LNERS B

CONSIALTANTS

CHAIN OF CUSTODY RECORD

Ve fpd 7 S ot e , SHIPPING INFORMATION
AMPLERS: (i Al &L e !
S LERS: (Signature) — Y LI //g
Phone: - Location —_—
: : ROY F. WESTON INC.
SHIP TO: Shipper 4
Agdress 7720 LORRAINE AVE. 108
ROY FWESTON INC STOCKION, €A 9210
7720 LORKALNE AVE F1IWO N
STOCKTON, CTA 95210 Date Shipped =i \/Ulu 55# : _‘
’ ~
: Shipment Service feond Cairs oy
ATTENTION: Airbill No.
Phone No. Cooler No. -
Relinquished by: (Signature) Rec;»e»ived by: (Signature) Date/Time
/\{J—[ Ha A .aZ. g‘,/fn, AT L L
Rehnqu:shed by: (S;gnature)C/ Received by: (Signature) Date/Time
Rel'nquished by: (Signa!ure) .- Rec‘eived by'. (Signature) Date/Time
-~ Relinquished by: (Signature) . . .. Recelved for laboratory by: (Signature) <,a atemma o
e HOshrp N ; ¢ 1)

Analysns Iaboratory should complete sample cond upon recelpt

section below sngn and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond
_ Numbper Cont lcentitication Sampled Reques:ed _ Upon Recept

— = N I

- 4 it

—_— 2 / oA /ér'/‘) (f[ ) \l/

Remarks:
) /-"
- H—6 - V’?
vl y ¥ S B ot & = PSR e e e




OESUNERS 5

R . SHIPPING INFORMATION
SAMPLERS: (Signature) _~~ '~CJ‘ -t (L ,é'-/u—i_

¢/ riatber A5

Phone: Location

SHIP TO: ‘ : . ) . Shipper ROY E. “ZES:FQN-E\‘&—————
1"\0/7«//{‘/1/5573)7 I/;c" Address 7720 LGRDAINE L VE a'

UZ€/>ﬁ7n /L/”l/ SI?OGKIIQN CA—98210
/co/‘71 Che <7£(/' /‘% /IXC Date Shipped </, //L.( I3

Shipment Service ﬁc—f’(—‘ <X

CHAIN OF CUSTODY RECORD

CONSIA TANTS

ATTENTION: \jl_//{// /00/“/4_ Airbill No.
Phone No. 5 - 5—"'4'0/ 5,0 Cooler No.
ReW (S/génzureg Received by: (Signature) Date/[_’ime
Relinquished by (S:gnatu Received byE (Signature) Date/Time
Relinquished by (Signature) .~ * 3 Received by (Stgnature) : Date/lTime
. . X !
. LRelinq.uished by: (Signaturej . 4?ew d for labpr by: (Signature)

Analysis laboratory should compiete ““sample cond. upon recetpt section below, sign and return copy to hip‘per

Sample No Of Site Date Analysis Samplé Cond.
_Numper Cant igentification Samcled Requested Uoon Receigt
— . / LT - R
/ ko R T
— - * T
- / 4 " s / e ? z L .l'.,Q_
oS ] - E
Hemarks:
)
. ’
-7
ettt et Bttt ) -




v

o~y

CHAIN OF

LRSS UNERS

CONSIAL TANTS

o 7
Ao lecia ko7 len

CUSTODY RECORD

SHIPPING I FORMATION

SAMPLERS: (Signature) J yZ Gz Hhrr A
Phone: Location ROY T WESTON HNE—

HIP TO: ) . ; .
S ° ) - . ’ | Shipper /720 LORRAINE AVE #[UJ
— ROYE WESTON INC._ [ Address

STOCKTON, CA 95210

——  F7201TORRATINE AVE 105
STOCKTQN, CA 95210

A/
Date Shipped S~ne s

Shipment Service

ftorxd Carrreol

ATTENTION: Airbill No.
Phone No. Cooler No. )

Relinquished by: (S:gnarure) /-} Received by: (Signature) Date/Time
L[*’f/"(_l R : ' -
Relinquished by: (Slgnaturey F\tecgived by: (Signature) Date/Time
Relinquished by: (Slgnature) : Datemme

Received by: (Signature)

. Reiinquished by: (Signa!ure)

Received for laboratory by: (Signature)

W/A/A % \J" é,é/ Ly

}Qi// :

e

Analysus Iaboratory should complete sample cond. upon rece1pt sectnon be|0w sign and return y to Shipper
Sample No. Of Site Date Analysis Sample Cond
Number Cont. Identitication Sampled B o Requested __ _Uocn Recetpt

_ - [-7 Y T T T
- 2‘— “ /1 "\._.-/'A ’, C ; ;Af; (C"l‘i >
B — 2 ot-200 b-3-8 yoA(EPH Lot |

— 2 ! K vea (EA foz) VZ
1 - S
H
Hemarks E
‘:4;"1
H-8 .
W
e . JITORE " 4 o



A 4

P S IR DO

—

CHAIN OF

DESIONE RS

CONSIA TANTS

ltf) " 7 / P
SAMPLERS: (Signature) /va/l'f‘{‘d' 7t //” AL

CUSTODY RECORD

SHIPPING INFORMATION

ad N4
Phone: < Location A her /4/"6
SHIP TO: g - shipper ___ROY F. WESTON INC
/\,0/«,/ F pes fon s Zhe - Address __7720 LORRAINE AVE #105¢_
W s WY % STOCKTON, CA_ 95210
) - 7 ’ Ly Cntl
e # (//7‘[" < # ]_/‘QA /435?0 Date Shipped 4\2\/(//1—[ gg
k - ' Shipment Service Lii{' Fedend 6;(
ATTENTION: fid iy Forra i Airbill No.
Phone No.___eT /5 - ~5€74 ~0/180 - Cooler No.
Retinquished by: (Signature, Lo Received by: (Signature) Date/Time
//-\' . 7 R - S -
Relinquished by: (Signfatg/e]) - ‘Receivec.j_by:_(Signature) Date/Time
Relinquished by: (Sigrature) Received by: (Signature) " DatefTime
,,:Belinquished by: (Signature) N o e cgiv d for labor. by: (Signature) D tellTime
. Analysis laboratory should complete “sample cond. upon receipt” section below, sign and return copy to Shipper
Sample No. Of Site Date Analysis Sampte Cond.
Nuraber Cont. identification Sampled Reguested Upon Receipt
—- R R ‘5_47*_/;
/ ” ol Cil el CoCdse |
[ 20 43-85 _pe /
- / A ' ‘e O/ and Grtrse_ P
Hemarks: S/
H‘ 9 L. ;l 'Cf.‘
e, il - et




e —

CHAIN OF CUSTODY RECORD

LR SIONERS CONSULTANTS

o
/i SHIPPING INFORMATION
SAMPLERS: (Signature) Az botaRh o qcﬁrug

7 L platker A7
Phone: Location W
SHIPTO: "o« . S e Shipper 70 ORRAINE AVE #1063
ROY-E-WESTON INC(;’ R Address ST roN-—CA—95210
—Wz%mm—m—#l

STOCKION, CA 95210 Date Shipped = \/t’«"‘v'” gs—
) ) o ; /é/a/\d' CarrresC ~

Shipment Service

ATTENTION: - - | Airgitt No.

Phone No . Cooler No‘ \\%&

Rehnqun/shed by: (Stg?ture) B Received by: (Signature) .. - . S Date/Time
Sl o Clorieg
Relinquished by: (s:gnaturej/ L S Received by: (Signature) ] ’ Date/Time
. . . . .- R .. - % B . L . . . .
Relinquished by: (Signatgre) g ;:'~ - T Recewed by (Slgnature) - Date/Tlme
. .Relinquished by: (Signature) \w.rl . 1.7% : :. | Receiyed for laboratory by: (Signature) . - ateﬂ'lme
L e ANPRL e %/2 ot p M2 \S0hs Loy % V74
e L LT TR PR S f/A 2, - o<

o AT .
Analysus Iaboratory should complete “sample cond pon recelpt sectlon below sngn and return copy to Shlpper
7,

Sampie No. Of ~ Site Date (1 ' Analysis Sample Cond.
Numper Cont. Identification Sampted . "‘Requested Upon Recelpt
- R 7 .z -_‘) s CE e el ) 6{‘
P — 2 ‘ o oA (B T zl )
i T : 7
Ak
H-10
 —— wabien - d e —————————————




VESUNERS

CONSUL TANTS

oo ~
7 /7 Ve
SAMPLERS: (Signature) A Lz /v ot

J

-2 A ]

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

-

rROVE A rFm/ciD

Phone: Location
SHPTO: - .. - . - . Shipper ___ 7720 LORRAINE AVE %105
Loy £ Ivest /377&- Address STQCKTON, CA 95210
We’gﬁ;n plia g
. & ,
Pest Ohrstelr PA 17350 | oy snippea < Jne S
Shipment Service Fed EX
ATTENTION: \/Uf‘u Pt Airbill No.
Phone No. ‘?/5’59(/ 0/570 Cooler No.
Relinquished by: (Srgnature) . Received by: (Signature) Date/Time
/L)vf*ft‘ {af / L-L‘?'LM_ o : -
Relunqutshed by (Stgnature) Received by: (Signature) Date/Time
e "‘__._‘x . R .
Relinquished by: (Sigriétyre) D Received by: (Signature) - - Dateanme
“v.Relinguished by: (Signature} . . > ived for laborat : (Signature) /Ojle/T ime
R ‘ [Zd ~
AnalySIS Iaboratory should comple(e “sample cond. upon recelpt" sectlon below stgn and return copy to Shapper
Sample No. Of Site Date Analysis Sample Cond.
Nurgoer Cont. Identification Sampled Requested Uoon Receist
— A S B B o
L / / ! (i e Crias e A -
SRR L
— —_————
Remarks: -
H-11
— e SSTGRL TN y -




O SUNE RS

CONSLA TANTS

f . - ./‘l
SAMPLERS: (Signature) 0 Hu / 17 SN 22 5P
Phone: ‘/

SHIP TO:

————--—T?EO—LQ&&MOS

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION [N ATHC s AES
Tt e e
Location —— ROY-FWESTONING
Shipper — R FORRAINEAVE FI5
Address ___ STOCKFON, CA—95210—
A »

STOCKTON, CA_ 95210 Date Shipped T Ll 7/ (6L
Shipment Service H.. «:[ - ﬂ/, rr.c'V'(

ATTENTION: Airbil!rNoi

Phone No. Cooler No. __ ¥~

Reimqunshed by: (Signature) P Received b}: (Signature) Date/Time

A btta bt o Jeneq .

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

Relinquished by: (Signature) -

R . | Received for laboratory by: (Signature)

. W/ﬁ/j A Al L=,

ate/Time

RN

Analysxs laboratory should complete “sample cond. upon receipt”

sectlon beiow, sign and return copy to Shipper

Sample No. Of Site Date ' Analysis Sample Cond
Nurcber Cont. Identification Sampled _Requested Upon Receict

—_— — —— A= . .. B : j,
- J Dl =D = T RS _ S

-~ s 3 <

_ , Yir (o3 -€c2)

o oy
I
-
ro

S, W s A

S -3~ /, . : 4.
o TIC =35 ML (2 Cr PLUA Node
Femarks




ES GNERS

CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /Qt Al *f;;/&L'L&Lr SHIPPING INFORMATION
Phone: '// Location /ﬁwf e ﬁ/’//) —
SHIP TO: - Shipper ROY FE. WFSTON INC
/2/) v F (Jesrou Address 7720 LORRAINE AVE #105
[Jzs7am [ JAY STOCKTON, CA_ 95210
(tesT ("uﬁ@ﬁi/ PR 19352 Date Shipped _____JUne 4 rsS_
Shipment Service ,/f:-ﬂ’// - X —_—
ATTENTION: ooy Po;Z‘rfJ Airbill No.
Phone No. Z/S = S749~9r80° Cooler No.
Rehnquushed by: (Signature) . . . Received by: (Signature) Date/Time
Holhtlah &L A .
Relinquished by.“(SIggfturg/ . 2‘ . Received by: (Signature) Date/Time
Relinquished by: (Signarure) ) Received by: (Signature) - DatefTime

ya

- vReIinqqished by: (Signature) . -

T S Dol brmes ot T

e/Tlme

4/( 0

eived for labgra

by: (Signature)

PRIV

: An'alysis.laboratory shoullvd c-:om‘plete V“sémple cond. upon receipt”

section below sagn and return copy to Shrpper

Sample No. Of Site Date Analysis Sampte Cond

Numter Cont. Igentification Sampled Requested Ugon Receict
- / oC (=S el f?"_&
= l L+ G .

~"-‘:"l * . / : ] PAK’OQ /}CS
- / “ l /7&///' A7 _/f:D
— ) TTC-l £385 _Pheaslcs |

- / S 3 |; /’l/vam//f

Rernarks:

H-13




— —TT———— ——— - —
Ry ConoATANTS CHAIN OF CUSTODY RECORD
A P N B SHIPPING INFORMATION
SAMPLERS: (Signature) £ - fttaile 4700y 1) s
= Mprriee HFEE
Phone: Location _____ . RoY. F»‘VES_TGN ix oo SO
SHIPTO: SNiPPe g7y FORRANE AVE #1085 ————— -
O T 5 4
,ﬂ,nY EMQTQN [N(“ Address _——WAW 95’116—“"—" —_
AVE %108 I
STOCKTION, €A 95210 Date Shipped v 2 Ji3RsST
Shipment Service /\ ik e .’41 e
ATTENTION: Airbill No. —
Phone No Cooler No. —
Relmqunsheq by: (S:gnature) Received by: (Signaturej Date/Time
(et & /JmnAL ‘ o |
Relmqu;shed by: (S/gna!ure) Received by: (Signature) Date/Time
Retinquished by: (Signarure) . Received by: (Signature) Dateanme
1 .
_Relinquished by: (Signature) Received for laboratory by: (Slgnafure) atemme
' AR \jfjcuﬂ% YR
Kuhip 7). J
“Analysis Iaboratory should compiete samole cond upon rece»pt section below sign and return copy to Smpper
H’ Sample No Of Site Date : Analysis Sample Cond
Numger ~ _Cont  lgentificaton  _Sampled = Requesied Upon Receiot
—_— - - . iy
_ - = 0 o . A - ) e .__,_(J(_
! N Z o Vop (Fop -l B
- - ; /
e / I Mot fs: COPb CA N + <
PR B 7 7 _/
— 2 B By S . \J
/
i — I
1 e - — e e e e e -
— . — — . _ o S
Semarks
H-14
tvttemtadilme et ST -




-y

- .Relinquished by: (Signature) .

SRS UNE RS

TONSUL TANTS

.

SAMPLERS: (Signature)

I P g
/{‘g:/v i \'4—'- /'/\..[

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

Phone: </ | Location _ _//7/7:7* e Yl L
SHIP TO: Shipper ROY_E. WESTON ING -
fﬂ 7z f wia 377»&3 Address ==20 LORRAINE AVE. #105
A/r% J YT STOCKION, CA 9319 B
J C ST pESTE '-'l :; TR R Date Shipped e 4 (955 _
— . Shipment Service f‘r’//’ﬂ - X
ATTENTION:_ JUpY  Frez7 o Airbill No._
Phone No. 1S -SzZa-C185¢ j C;oler No. _ _
Re” ﬂqulshed by (S/gnarure) = T Received by: (Signature) Date/Time
Relmrqg{shed by.' (S_tgrjafz{(g)/ L Received by: (Signaturej - Date/|'Tir?e
Relinquished} Sy: (Sigrature) - Recelved by (S/gnature) Datelﬂ'ime

\

pwed forllit?o by: (S/gnature)

Analy5|s Iaboratory Jhould complete sample cond upon recenpt

sectlon below, sugn and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cond.
Numaber Cont !dentification Sampled Requested Upon Receict
— L=/ £33 R @i N
B i 4 v DA —
- B x
- B N . . -
- _ — e — ‘rv/_____ . —— —— — e —
TS
H-15




CHAIN OF CUSTODY RECORD
. -] TION
‘ Aciaa s eneg SHIPPING INFORMAT
SAMPLERS: (Signature) __’ - R ~-’*’7 70 o ,’}/A)ff'/c s
Phone: — Location _____ .. _ S
ens T ——— ROY F. WESTON INC.
SHIP TO Shipper _____ _ e [
20 P 7720 TORRAINE AVE 4103
e Y E WESTON INC. . . |Address __ ____ B
NOIN ress STOCKTON, CA 95210
e TN IORRAINEAVE #10S .
SIOCKION, CA_ 95210 | pate shipped _ ) Lae = 14 55 _
: Shipment Service l/<‘n 1.’// Ak Céf _
ATTENT!ON: Airdill No.
Shone No. S Cooler No.
Relmqmshed by: (S/gnatur Received by: (Signature) Date/Time
ALl ctla A o @/’MJ_\ :
Relinquished by: (Signaturel./ Received byt' (Signature) Date/Time
Relinquished by: (Signature) ‘ Received by: (Signature) Date/Time
. v ) . . I
- .Relinquished by: (Signature) , Recei\ved for laboratory by: (Signature) o ate/Time
' S Ly D YL Vs, Y /-3

Analys:s laboratory should complete ‘'sampte cond. upon (ecerpt section below, S|gn and gturn copy to Shipper

Sample No Of Site Date Anal?sis Sampte Cond
Nursge; _Cont Icentification Samgieg Reauested Ugon Receiot
—— a - Ty < R |
S il Tk 555 S el S SR, C/é_, o
f NP -

2 0 (€79 (o2) .
_ o . [ldelss e Ph (A A /A )
. '% A ‘L Ps# //(réﬁ 4,»,

ATt et




v

Lad r w—v“-

— v —y—

[/:‘ ~ f:d, /[ _,7‘:’./’)4’ ol
o/

SAMPLERS: (Signaturej

Phone: _

SHIP TO:

-
Pov £

[JesTond

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION
///’7/’1) /; /3/:6
OY-E- WESTON ING.
Smpper . ??QQIQRRNZYE AVE. |Q§ -
Address 'spggmgu CA— 95210

Location __

fim <t (,/f <

i — e - 2 - —_— A & e

¢ QS/ ( HETSTE « f/_] /4 I<C Date Shipped Vong AP

7 ‘ — 7 7 .
Shipment Service o hd— X
ATTENTION: Jvovt SLr7R Airbill No.
Phone No. CIS-—<74- 0187 Cooler No.
Relmquxshed by: (S/gnarure) Received by: (Signature) = -~ ©OS Date/Time -
Relmqunshed by (S:gnature) . Received by: (Signature) Date/Time
Relinquished by: (Signarure) o Recewed by‘ (S/gna!ure) . Date/Time
: Relinquished by: (Signature) . = = . - S 7ﬂed for laborat : (Signature) ‘ temme
Lo L TN i T

' Analysvs Iaboratory should complete sample cond upon receupt

sectlon below sign and return copy to Shipper

Sample No. Of Site Date Analysis Sample Cong
_ Number _Cont, lgentification Sampled Requested o _Uccen Receipt
—— / 5- - R

T / l L

Idr& .

_ Tec _,4ﬁfﬂ,_~a, . ij( |

r A= v 4 DAl el

—_— o . -
- ~

-17




verten CHAIN OF CUSTODY RECORD
SAMPLERS: (Signature) /{ “/:/ AL / ‘J/ / SHIP; ;‘/l(/; /f/ggy—A%fN:lj
Phone: (/ Location —
SHIP TO: . Shipper ROY F. WESTON INC.
ROY F. WESTON INC. Address 7720 LORRAINE AVE. #105 .
7720 LORRAINE AVE. #105 STOCKTON, CA 95210 -
_ SIOCKION, Ca 95210 Date Shipped 1/1‘v 4 i«s -~
Shipment Service AJ*. nd L/.'C‘*/";'f&(
ATTENTION:___ Airbitl No. -
Phone No. Cooler No.
Relmqmshed by: (Signature) S e Received by: (Signature) - Date/Time
ARl o s - ;
Relinquished b.y'. (Signature) d ) ) v Received by: (Signature) Date/Time
‘Relmqmshed by: (Signature) Received by: (Signature) DatelTlme

Rethuc‘shed by: (Signature)

Received for laboratory by: (Signature)

W/ﬁu L2 \ 3l l s

te/Tnme )

A=

Analysis Iaboraxory should complete sample cond. upon recelpt" section below. sign and return copy to Shipper

)

Sampie No Of Site Date Analysis Sample Cond
Nemoer _Cont lcentfication Sampied Reguested _Upon Recerpt
T _E im0 ST e Gl (-
e _Z i G g-os \//n (L 2 - co/,L /
=/ 1 Al ppoi il A, f
e S ¥ \% J‘Q/j/ He ré -l
‘T_- _; - — - -
Hamarkg
H—l'8
N - o Y re L i i




. / .
SAMPLERS: (Signature) /QQ M ak a/.(_j/f/uﬂ

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

”7/-}THE:/Z (ﬂf:—:/g

Phone: Location
SHIP TO- : Shipper ROY F. WESTON INC.
/[ / c7 I‘C_ &/ EST A Address 7720 LORRAINE AVE. #105
Wesran (Jay STOCKTON, CA 95240
1{ =7 [reszzg A /9350 Date Shipped Jeoe 4[. [18%
Shipment Service Yr:g'/‘— x
ATTENTION: _ Svoy  frr7a Airbilt No. '
Phone No.__~[S— S 74~ 0({8d Cooler No.
Rehinquished by: (Signature) Received by: (Signature) .- -~ Date/Time
Axl-eah o <_J/M,L4__ 8 L
Relinquished by: (Slgnarure) 'B?l;:eived'hy:'_(Signalure) ) Date/Time
Relinquished by: (Signature) - : Received by: (Signature) Dateﬂ’ume

-Relinguished by: (Signature)

Z

.eived for labg

3y:i/Tlme

A‘nalyS|§ laboratory

should complete sample cond upon recelpt" section below SIgn and return copy to Shlpper

Sample No Of Site Date Analysis Sampie Ccnd
~ Numcer _Cont tgentification Samgled Requested Upon Receict
ST e 5 fEeers | ¢ %
Y A | | C1 ) _
L Y DAl i

~omarks




AL LNERS

CONSIA TANTS

CHAIN OF CUSTODY RECORD

! / i ] FORMATION .
. c Pt a R Lrps SHIPPING IN
SAMPLERS: (Signature) I 7 2] - 74/”[5
Phone: d Location /7/;6’7/4 A
one: ROY L. <VESTONTINE
SHIP TO: o _ , ) Shipper 30 TO NEAVE 2105
— ROYB-WESIONING  lasgess oo er gsug
. 105 __ -
————ﬁ?‘ewm—#—*———“. S e
STOCKTON, CA 91210 Date Shipped ‘\3/'\-" él 1 ES
v Shipment Service A@f‘pf cerred
ATTENTION: Airbill No.
Phone No. Cooler No.
Relmqu'sn/ed by: (S/gnarure) o Received by: (Signature) Date/Time
AL bt taly _j»ﬁwi—
Relinquished by: (S/gna!ure)/ Received by: (Signature) Date/Time
Received by: (Signature) Date/Time

Relinquished by: (Signature) - - -+ - ¢

Relinguished by: (Signature)} - e

P}

Received for laboratory by (Signature)
Sy 1 Sthu lers,

Date/‘Tnme

KD

Anafysxs taboratory shou'd complete samp!e cond. upon receipt”

secuon below, sign and return copy to Sh;pper

Sampie No Of Site Date Analysis Sample Cond
__ Nummber _Cont lggl&lcghﬂ\ Qazglgd ~ Recuested _ Upon Feceto!

- S B ¢ S A R Rl K
S [2 1’ | Nup (Err €62 [
] L] P (1 PhCd Hi A

S — 3% v A P(—y# /H(r I;- - A
— 2 BAp  zass Vi (eoA e;//\ .
I | . Men /F//‘) (6 z) -
e S A R _,4i_ . Meteds e Fb C//U: /46 {
S . S 2y VA

— - - ;*‘ ,‘_— — - _—
B
H-20
ettt et eduaiinille o o il




CHAIN OF CUSTODY RECORD

CONSLX TANTS

> I
) /i Fla A L SHIPPING INFORMATION
SAMPLERS: (Signature) / C [Lela i > azt =Sy /a /’/Ll'(’ /4/?42)
Phone: Localion —pOY FWESTON INC.
HIP TO: - i -
SHIPTO /ZO‘/ C | )e<srond ShiPPer — G TORRATNE AVE #I05
A~
= Address STOCKTON, CA 95210
(UrsSTE~ LAY
(US| [—f(t>'7€r:_ [9/';2 f"lS&) Date Shipped Yonz L.YL (45’
k lree -/"
Shipment Service o —X
ATTENTION:___JuD™ RURT A Airbill No.__ ' '
Phone No. 21 5"52‘(’0{8@ Cooler No. -
Relinquished by: (Signature) T Received by: {Sig‘nature). Date/Time
A obrtak o chnag S '
Relinquished by: (St’gnarure)('y o Received by: (Signature) Date/Time
Retinquished by: (Signature) i : Received by: (Signature) N : Dalemme
Relinquished by: (Signaturej . . i : (Sig% /yemme
- i ; - T f:“ }_: 7 ﬁ)

-

Analysis laboratory should complete “sample cond upon rece:pt" sectlon below, sign and return copy l(Sh)pper

Sample No. Of Site Date Analysis Sample Ccnd.
_ Numter Cont. igentification Sampleg Requesied __Uoon Receipt
et J 4 5--5S T _ _Zcu_?;é_
s / | ‘ ][ ) +& |
e, / 4 S 777294 [
o / 3-4c c-&-55 _1C0C
o | Ot &
. / B A DN Be—

. < e I
Hemarks:
H-21
e Y T R .




TONSLA TANTS

&,L{\ﬁ a a/-

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

SAMPLERS: (Signature) - /uf’ sla ther A A
Phane: ~ Location ___WW_a,Ahﬁ
SHIP TO: - PR Shlpper — o FORRAENE AVE #15
/to\/ e 777) Zne . AGIESS . e eiTON: €4 952H
W eetrr Py e
ivyess C ‘L w’zﬁ; f'/‘ //;) ? Date Shipped ___ __:i/ \/VM 58
: Shipment Service f?wd X —_
ATTENTION: \/W&? Forfe Airbill No. -
L Phone No. ;/S'SQS/ OISO Cooler No. .
. Rel{‘imsffggé /{f/ggat} H Reqeivgd by: (S{gnarure) 5 4Date/Time
' Relinquished by: (Srgngturey . Recejyed py:,(Signa{ure) Date/Time
Relinquished by. (Signature) ‘ Received by: (S:gnarure) Date/jume
- L
Re}inquished by: (Signature) . . . . - eiveg for laborato Srqnature) 3 /\Tlme
BRSNS B é% / 9;51; Z'/ ﬁ
. Analysxs laboratory should complete sample cond. upon rece|pt section below sign and return copy tg hipper
Sample No Of Site Date Anatysis Sampie Conao
Numeber _Cont ldentification Samplea _ Reguestied . _ _Upon Recey
A“—N / T J - _: ; N_:— ST : =
- / ,‘4 !)/ Ol Gerid Loa se .%Z_QE
LA ! ' " , s
Feriarks
H=-22
_ A —— ) M




s g

CONSLLTANTS

CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /((\ ciipta b o~ (/4// AR SHLPL?:GLWI“LF&R Mg I/(')::g
Phone: Location i .
SHIP TO: . Shipper ROY F. WESTON INC.

ROY E. WESTON INC. Address %720 LORRAINE AVE. #108

7720 LORRAINE AVE #105 STOCKTON, CA 95210

STOCKTON, CA 95210 Date Shipped <2~/ vz T

Shipment Service W (Lﬂ/f/%
ATTENTION: Airbill No.
Phone No. Cooler No.
Relinquisned by: (S:gnature) - Received by: (Signature) Date/Time
ALt lah o c,f«c‘/Lf4 -
Relinquished by._(StgnaLure) ) Recei‘ved by: (Signature) Date{Time
Relinquished by: (Signature) -‘ Received by: (Signature) Date/lTime
., Refinquished by: (Signature) Received for laboratory by: (Signature) te/Ttme

R - Hllops D SOk | /B(

Analysns {aboratory should complete ‘sample cond. upon receipt”

sec'»on below sign and return copy to Shupper v

Sample No. Of © Site Date Analysis Sample Cond.
_ Numczer Cont lcentification Sampled Requested Upon Receict
| ) - /‘ PN ,_‘;4/ R NG N / é
s v o YOH [ EFA PCA g
E ’ &
Remarks
H-23
P e - Y allall - 2 - e




)‘»:,L/‘ RN

oA

»r

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

SAMPLERS: (Signature) —
— - AFR
Phone: - Location W -
SHIP TO: Shipper ____ ROY E WESTON-NtL———————
Address ___—WJO-LOM'EﬁVE—“mT“_”"’““
ROY F. VwE{ .~ Y INC -
772 AINE AVE. #1035 o b U4
7720 LORRAIL ; Date Shipped S e PO
CKTON, CA 95210 / -+ N N
STO ON, Shipment Service Hedt Naes e
ATTENTION: Airbill No..
Phone No. Cooler No
Relinquished by: (Signat;re) _ o Received by: (Signature) Date/lTime
Relinquished by: (Signat‘u&'ef o Received by: (Signature) Date/Time
Retinquished by: (Signature) Received by: (Signature) Date/Time

Relinquish(e_d by: (Signature) .

Received for laboratory by: (Signature)

w7

Analysis laboratory should complete “sample cond./

/j{'/\

) ate/Time
Ortwides 913

upon receipt” section below, sign and return copy to Shipper

Sample No. Ot Site Date Anailysis Sampte Cond
Nurater Cont lgertification __Samgled Reguested __Uzon Recest
- s - . - —_— - . ~
— — S e So 18 Lo S i
—— o f ..
_ 2 ' VCAEFH (ro 2. xZ[, _
IS
Pamarks:
H-24
SR SN ccaiincll - i ———————— S —




SAMPLERS: (Signature) /\-L /"“'MA /JW‘L’

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

Se.o T

Phone: (/ Location 1 g .['él‘lfx /JFC?
SHIP TO: Shipperwﬁ_ﬁ
/Q*CV f’ /st '/2573 Zae - Addrevss —WN_A -
IVeaten /vfu,q i -
plest Odrter’ A /7280 | pate smippea 2 NAZS -
- 7 Shipment Service ;;4( EY
ATTENTION: U rﬁ(,}, Por#e. Airbill No.
Phone No.__- /S -S24-0/F50 _ Cdoler No.
Relmquushed by (S:gnature) Received by: (Signature) Date/Time
ZFM«.L_ L
Relnnqunshed by (S/gnature Received t_Jy: (Signarure) Date/Time
Relinquished by: (Signature) ‘ : Recelved by (S/gnarure) Date/Time
A‘ ) . . . o : e - - o B i
'Be‘ljc\quished by (Signat.urg) ,l‘/ elved fo-r% (Signatyre) Date/Time
. /

é/ <\ 91 %D

Analysns Iaboratory should complete sample cond upon rece!pt

sechon below, sign and return cooy to Shnpper

Sampie No Of Site Date Analysis Sample Cond
_Number _Cont lgentitication Sampled Requested Ugon Receint
e S e e e jﬁ:p‘d

s L / 4/ \1/ O/ /[ corcl (;/\!’-/(.f& /L—-

Remarks
H=-25
N . .I - o ) “




s

LS UGN RS

TAWNSIA TANTS

CHAIN OF CUSTODY RECORD

' .
X . F L - SHIPPING INFORMATION
SAMPLERS: (Signature) Aol ioas  frnel ) 2
Phone: Location A /(l [/"’ ¥4 AF\—)
SHIP TO: Shipper ' ' .
ROY F. WESTON INC.
Address LORRAINE AVE. 105" )
730 N
ROY F, WESTON INC 7 s
- . OCKTON, 521 = ! S
7720 LORRAINE AVE %105 | Date Shipped St : - Elrr 52
STOCKTON, CA 95210 - shipment Service _ Hardd Carriesl
ATTENTION: - Airbill No.
Phone No. _ Cooler No.
Relinquished by: (Signature) ,} _ ) - | Received by: (Signature) Date/Time
et et A '1, Z j: . R .
4@“/‘ af gz/ P UL
Relinquished by: (Signa!ureU - Received by: (Signature) Date/Time
Relinquished by: (Signature) - Date/Time

Received by: (Signature)

Retinquished by: (Signature)

: ‘Received for laboratory by: (Signature)
YA A S

!
&/;;tell'rin)e/r

P

" Analyss laboratory should complete “sample cond/upon receipt” section below, sign and return copy to Shipper

Sampie No Of Site Date Analysis Sample Ccng
_ Numter Cont lgentification Sampted o Requested o _Upon Recept
LTS G L R3S Vi et O
e =~ ¥ v VOALErd WOR)
e 2. FH-3 ‘ VoA EFA [ro!) ]
e S 2 veAlerdlbo2) 0 Ny
Hemarks:

H-26




e r )
SAMPLERS: (Signature) /Li 'f g “"V/:C—/,/}’Lé’si

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION
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l‘/é’s 7 Ny , ~
- / A VA / /\/4 / Date Shipped f/ﬁ_,,: [ A
Shipment Service /”’/%? WZ@ pﬁ” é A
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Reiinquished by: (Signature) U Lo . Received by: (Signature) DatefTime
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ATTENTION. _ e
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Seragueshea ov /gna(ufe) Iﬂjm/ea«oys)/&gnature) | Da(e’Time
. o ‘ 7 S o : . q ;
' Hetnauished by (Sigraiure) : [T'me
(770 4D
473555 'abaratary should comgiete 'sample cond. upon receipt” tion below sign and return ”opy to ‘mc
b
e Noo Ot Site Date Analysis Samcoie Cong
e ~ it N Sarrgwg o _ ___Reguested _ Lpon Secse
1 , - T M
— ! " Y S LS. { .
- £ I S
L] - H [ “k - 7 o
ot _a - I [
>
H-31




v

~ -7 R —
— CHAIN OF CUSTODY RECORD
- .
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Relinquished by: (S:gnargpe) Received by: (Signature) Date/Time
Relinquished by: (Signature) Received by: (Signature) - ’ Date/Time
: \
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Received for laboratory by: (Signature) DatefTime
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AL /' N Y T SHIPPING INFORMATION
SAMPLERS: (Signature) ai b AL T o , .
Phone: - Location ___/~ U s A/”\/’ ) .
7 — / / - £ 'y
SHIP TO: i . Shipper ’é\[ /// s 1 FLIN) LA
S ) S T . Fop fe gr—
/‘_( £ I"'_//.\ f-_'?‘ _\_/ /! -’; Address / 7/f —LT /(‘ iad . “'#' <
— ; - - - .o e~ o~
Sl o A / ST A T al _.
. .- - ‘C' / Y — __.___‘______V —_— T e e
— o T 7 /—j s : Date S |pped ____;s—’v-‘-ﬂ“:il“??k ~— - M
‘. = : 5 v”.‘ t .
S i Shipment Service __° - D -
,’ oA Ll ,z; ’
ATTENTION: _ oty 797 Airbill No. I
7]
Phone No G /5 S SO/ Cooler No. ] e
Rennquished by: 1$;gnature) . N Received by: (Signature): N | | DatefTime
/"vt/l(/ /I -g_/£/'n"4 , !
Relinguished by: (Signature) Received by: (Signature) r Date/"ﬂme
. i‘ B
Relinquished by: (Signature) Recewe o% (Signature) [ Dalemme

Relinquished by: (Signature) /{w;d for Ia%&gnawre} ' /ﬁ/e/ Time

Analy5|s laboratory should compiete “sample cond upon recemt |on below. sign and return copy to Smpper
Sampie No Of Site Date Analysis
_Nureter _Cont lcentification Samgiec e




CHAIN OF CUSTODY RECORD
A G E ) A g/ﬁ VIANE SHIPPING INFORMATION
Phone. . - Location /ﬁfl’{f/u'/ /"I%

P T T
SHIP TO: : Shipper /{’,g'[/ £ 1(/?.3 /7'3_7. L
s 2 720 Lerra v e L4e 20

— ST kbR H TS0
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,_/ /1(/ ” ———

S Date Shipped ARGt SR AS 4___ [
) l—:— s e ! T v /"', o
- Shipment Service /2T b /7T A
ATTENTION: Airbill No.

Phone No. Cooler No.
Relnquished by. (Signature): . Received by: (Signature) . - Date/Time
[ ",A 4 / - .
AL AN g
Relinguished by: (Signature) Received by: (Signature) Date/Time
ﬂPT}lmqunshed by (Signature) Received by: (Signature) DatefTime
|
Retinquished by: (Signature) ) Received for laboratory by: (Signature) - @Datel’rime
' | KOs NoSChigltr. (Y5 g2
7

Analvsis faboratory should complete “‘'sample cond upon receipt” section below, sign énd return copy to Shipper

Samgpie | No Of Site Date Analysis Sample Cona
Nowoes T aemroaren _ sampen o ~ Recuesteg _Lgon Racewt
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SAMPLERS: (Signature) __ Lt Ll T JEHEL ,
e {00 - Ryt
Phone: tocation /{‘:A, s /7 b
. o ~— S _—
SHIP TO: . Shipper M/r /,,’/./‘\')75;/) L
o e ; — 7 _ N -
L £ st Toe nddress | 720 Loansrdiaz Ave L6 OST
_,:‘_ff:, R AT TRt . e T G4 ool
- I - :‘ -l o K ,e :”1/
. aYe € A /7253 Date Shipped _~— "~ ~"* - -
/ p— N
Shipment Service _/ = &7 &0 TS5
ATTENTION: AT 0 rorfag Airbill No.
/
Phone No. Fis - SRY-0/50 Cooler No _
Retinquished by: (S:gnarur/ X Coen ot Received by (Signatyre) \ y - | . DatelTime
/'yw%u/ O’/- -—{) /féﬁr:_/ ' {
Relinquished by: (S:gna}ure) Received by: (Signature) Date/Time
' Relinquished by: (Signature) Receiy, by:\(Signarure) DatefTime
I
Relinquished by: (Signature) %W (Signature)

' Anaiysné laboratory should complete ‘sample cond. upon recelpt 'lon below, sign and return copy to Shipper
Sampie No Ot Site Date Analysis Samgle Cond.
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SHIPPING INFORMATION

Phone: .//,;/ Location /::/‘/{ "u-/ /J/‘é:;,_ S
SHIP TO: Shipper f;m/ 5/1/1’5/'27 _
.| Fesress 2 TTAL Lo rans e A5
) — L kion A T -
Date Shipped >~ =) /74 "‘/ I : )
Shipment Service ﬁ’ - ﬂ/ //j’ e
ATTENTION: Airbill No. —_
Phone No. Cooler No.
Relmqutshed by: (S:gnature) 4 - : Received by: (Signature) Date/Time
Al a b atl T prei— . . : B
Relinquished by: (S:gnaru/re) Received by: (Signature} Date/Time
. ) C L i
Relinquished by: (Signature) Received by (Signature) Darell'l‘ime
Relinquished by: (ngr_watU(e) L. Received tor laboratory by (Signature) ate/anne o
R LN Uy AL NSCh e @7 &

y S Lol
Anaiysis laboratory should complete
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—— - R A S TR
- - —/ = T e - . . 7,::Z<_@_
e I IR RS, R B
. | [Aetalel 0k (e £h 4 Ay
) LN l ".’,«, — 2 - VRS .
—. 7 J v rosd [Heck




R SIONERS

CONSA TANTS

CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature {CL /;f‘{.i,/t 47 V‘,’l/{v’ui.l‘——- SHIPPING INFORMATION
Phone: ' 2 Location Mathor AEZ
SHIP TO: - : : . Shipper ﬂf’/ F/‘:/(sﬁ’)ﬂé‘
Aoy = flecrn 7ae Address 7720 Lorrassd Are <E /05
25l Welsls R/ KF, Skt EA G300
Leovilie A /7252 | oae shipped __B~Sons S5
I Shipment Service Fedoiad E/’,;"/‘fS'j
ATTENTION: \*fi’fu’}/» Arfa_ Airbill No. . '
Phone No. 57/5 -5 19/5;0 Cooler No.
Rehnqunshed by: (Slgqatu e) vy E R’eceivedAby: (Signat(l(e} ' I !?ate/Time
i LA{I Mo , , _ v : l
_Relmqunsh_e_d by: (S:gga{urg) Received by:/ (Signature) ~ DatefTime
Relinquished by: (Signature)' Received by: (Signature) Date}ﬂ'ime
Relinquished by: (Siénaturé} o eij//for-,!aborat ignature) : te}rime
RITI  IAEEE a - 4 . oy \ 0D

Analysis laboratory should cdfné'lété—“sample cond. upon receipt” section below, sign and return copy’td’Shipper

Sample No. Of Site Date Analysis Sampte Cond.
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7 PR
SAMPLERS: (Signature) _/e:C L2/ o7

Phone: 'v

. ( kel
Location /{2 lrsr /71/’\‘3
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SHIP TO:

'ihup“per

Koy £ Westen T

‘Aﬁﬁasfs’/—\’ 77[2—’j L"/u e A T4
ey N
—— & N

"J/ ’1/()

Date Shipped

__// ﬂ/lé/ _/7

Shipment Service /M

ATTENTION: Airbill No.
Phone No. Cooler No.
Relinquished by: (Signat ure Received by: (Signature) Date/Time
AL f LJ 1 L /zz«\_, :
Relinquished by: (S/gnérure) . Received by: (Signature) Date/Time
Date/Time

Relinquished by: (Signature)

Received by: (Signature)

Relinquished by: (Signature) ... .-~ * 1

.
1 .

Received for laboratory by: (Signature)

V’?’Z%h//, 72 &‘/)//ﬁZA '

é}atemme

a Analysis Iaboratory should complete' "sample cond. upon recelpt sectlon below, sign and rgrn i:op); to Shipper

Sampte No. Of Site Date Analysis Sample Cond
Nurcper Cont. tdentification Sampled Reguested Upen Recaipt
______ 3 LA = B I - O/Q
1 f vd e o2 ) [
e ' / //(7‘2/5 /[/ 4 /‘n /f// /‘W\ /
— 3 v \J/ et //W‘ 5 ( [
- f
—— A MAFB-3D £3/35 VCATES lpn) [
— A | / Vi (A 02 [
= AL T s U A /
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CHAIN OF CUSTODY RECORD

S UNE RS TONS A TANTS
SAMPLERS: (Signature) A" S ;/{fv“l_f/k SP;H.PPING INFORMATION
Phone: i Location /' : /‘{ d MF
SHIP TO: Shipper /‘\,év F VeTrn a0 .
e L e Tad Address 7700 Lerriae A Ao
TS Y A A ol A G R0
N /L ;9/’ Date Shipped P - / = =0 Lo 2
) Shipment Service /W FCJ/ =
ATTENTION: _ ~Jit ot Airbitl No.
Phone No. /S M 0/30 Cooler No.
Relmqunsned by: (S:gnalure) , $ ’.\ Received by: (Signaui(e) S ¥ Date/Time
A itlade o dw;»f*_,,_. o |
Relinquished by: (S:gnalureU Received by: (Signature) Date/Time
Relinquished by: (Signature) I Receive . (Signature) Date/Time
) 2 /y) o 1{
Relinquished by: (Signature) /4 £ . // v N atfiTime
e S /WM

Analysis laboratory should complé!e “sarﬁple cond. upon feceipz" s

tion below, sign and return copy to hlpper

Sample No. Of Site Date Analysis
__Nurgher _Cont laentfication Sampied Reguested .
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CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) _2% /f“§ i, Yalf Fled smpipmc INFORMATION
Phone: & Location _ __ / S:‘é_ :::"i(,{’ ft‘?w,,__,,.b__,-_-,_#,
SHIP TO: Shipper uu/ A IosTon T
7&&17;;_’\\77//0 ,5/;27/@ /}r'p_ix_ai
i // “ afrikton G 4S8 o
Date Shipped 20 /M“Q{/’ /r;' S
Shipment Service /L'/ﬁ-"i:” {ar A
ATTENTION: Airbilt No.
Phone No. Cooler No.
Relinquished by: (Signature) Received by: {Signature) - Date/Time
AU A fesred__ o | J
Relinquished by: (ngnarq:te) . Received by:' (S;ﬁgnature) Date/Time
Relinquished by: (Signature) - Received by: (Signature)b Date/Time
o Lo !
ate/Time

ﬂeli:nquished by. (Signature) ,

Received for laboratory by: (Signature)

DASCh

/ GO

Analysis laboratory should i:omplete “sample cond. upon receipt’’ section below, sigﬁ and ret

n copy to Shipper

Sample No. Of Site Date : Analysis Sample Cond
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SAMPLERS. (S’gnawre' i"i/jf (N7 3 /}t,,,(;*/\ SH‘lPPING INFOiMfXTiON
Phone: SLAI TS T \7/0 Location /- :-3;:’{""/ ’f,f‘“,"____,‘__w_w, _.
" SHIP TO: . : _ B Shipper Vaa /E VS ’1'/7 —7:’7’41 _
SRR /‘ZG/ F wWestr e, Aadress TFI2C L errhaLe Are g 3
ST el Fral &S S e S T
LTy ’[/ < p// 73 ) Date Shipped __== ' /L Aoy S
Shipment Service Sl éf—"l;"/'fi’_é_’j
ATTENTION: /‘/”"M /90/7[“-— Airbill No.
Phone No. ‘:17/5 °’7/ 0/67/ Cooler Nb. S
Relinquished by: (S/gnarure) v Ffeceyived}t_)y:' (Signature) . v © | Date/Time
Al ttah o o Jrtroa
Rennqulus'hed by._ (S‘/gnatc‘/(;'f’ . Re'ceived .by:‘ (Signature) Datezjime

|

Relinquished by: (Signature) .

Re(i_gquished by: (Signature) . - . )

S ~

- . R AR

R?(?y (S:gnature) Date/‘l’ime
!
/

| // ZZZ /2

return copy to Shupper
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CHAIN OF CUSTODY RECORD

S SHIPPING INFORMATION

Phone

209 9S T 20sTY

‘

14 p2
Location _ / ’/ ,J 4 /? ;)

T SHIP TO.

"] Shipper-

—— s 1/____ Address' _‘_{ 7 P f", ﬁ
- s o *R,;_; i I
— dk/— . Date Shipped _ _ "« T A5 o _
Shipment Service ___ /7 <7} A T IR
ATTENTION: _ Airbill No. ___ O

Phone No

Cooler No

Relinquished by (Slgnalufe! -

/U—db Cl(,/’

:~’f“/‘ W

Received by (Signature)

Relinquished by (S:gna!ure) o/

P2

Relinquished by. (Signature)

Date/Time

{ . —
| Received by: (Signaiure)

} Recewed by (S:gnarure)

—_t

Relirﬁ;&shed by: (Signature)

Recewed for Iaboratory by: (%:gnarure)

49 YoLp AL g/‘/zum

!

e

Date/Time

Dateanrne
S SR
ate/Time

3/ G

Analysrs Iaboratory should complete * sample cond upon rece|pt

sechon below s:Qr\ and return copy to thpper

Sample No Of Site Date Analysis Samgple Conc
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SAMPLERS: (signature) Acveialr . inrs SHIPPING INFORMATION
Prone: AT 9IS T SYOST o/ Location fMatier A75
SHIP TO! Shipper ey F wedtn Tat
I /’;,‘"7 ~ I/f(?’,‘77 {7 Address ' 7’//20 ['O e LY A =y = -
N e T S SR Y A SHcktyy JH IES/D B
e ~;;-._?_’J’/*- ; A 25 Date Shipped Fadenr 2o S
AAAAAAAA Shipment Service Fedirat e a7
ATTENTION: __wrvty, 7 Crra Airbill No.
Prone No /:5 524- 028/ Cooler No. -
Relinquished by (Signature) A Taegls | Recelved byl (Signature) ... ool Date/Time
) Al A 24 /MLAL, R |
::elmqulshed by rS:gna{ur{ey Receiyed‘ by: (Sig‘ynalt:u:rg)’ Date.r(’ﬁme
s ] B
RelinQu shed by: (S:gnarure) . Receive . (Signature) i DatefTime
Reunqunshed by (S:gnarure) { : . mme

= = "
= Ana!ys:s Iaboratory should complete sample cond upon recelpt‘
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Prone No ___ /5 -5 25-0/80 : Cooter No.
Rehr\qmshed by: (Signature) Received by: (Signature) Date/Time
) ] > v ] "’ /
UeiTalt P A__,Kf)z&t_._/ , ' 77/‘&’
Relmqwshed by: (S:gnature] i . Received by: (Signature) o Date/Time
Relinquished by: (Signature) - ) . Hece,i%(Signature) DatelTlme
- ' - ) Jan 1
Relinquished by (Signature) . : ) aboratory by: (Signature)

Analysis laboratory should complete “‘sample cond. upbn receipt

section below, sign and return copy to Sh|pper

Sample No Ot
_Memper _Cont_

'

/

A

Site Date Analysis Sample Cond.
Icenttication Sampled Requested Upon Receinyt
Fm 5 o 0T ToC

7 ' (¢ Greaga




CHAIN OF CUSTODY RECORD

o ' N, f ¢ S \'L . SHIPPING INFORMATION
8 SAMPLERS: (Signature) W’Lﬁ,ﬁ /— h R
Phone: S : Y% Location __sY~léer AFE
SHIP T, — shipper _ROY F. WESTON INC.
Rou £ lueshe Ine ’ Address 7720 LORRAINE AVE #105
Lisalte  LoL STOCKTON, CA 93210
: 5; Tated  Poul RS ] Date ShODDEd / \/-l_,‘ ;'/ fzi‘—’
Lraaidle i & (9352 Shipment Service _/~—ed _ £»
ATTENTION: ' bj”J‘i(f/ fora Airbill No.
Phone No . X/S ‘52/‘0/&@ Cooler No.
Relir}quished by (Signature}y . - . Received by: (Signature) ) Date/Time
Kig a2 R A R v/l
Relinquished by: (SIQnanﬁ7_ R . | Received by: (Signalu/re)// _ Date/Time
Relinquished by: (Signature) - . . : ’ Recmgna!ure) Date/'Time
9 . R B .
, . . .
3 R ng!inquisAhed by: (Signature)_. T o iv or oratory by: (Signature) l i
Analysis laboratory should complete ‘‘sample cond. upon/feceipt’ section below, sign and return copy
- .
Sampie No. Of Site Date Analysis Sample Cond.
Nunzber Cont. Identification Sampled Requested Upon Recapt
) B A To o
F A / R4 " 2.\ + Oxeete

[ ALl 77 & _Toc J
! Vs ‘" O Grease —L—

Remarks:




i\ et CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) /C)/(W Ji o _J,L%L 4| SHIPPING INFORMATION

Phone: -/// Location _Melb-r AFQ

<iF o, shipper _[ROY F. WESTON INC.
Address 7720 LORRAINE AVE. 105

710 1ORRAINE AVE. 4105 _STOCKTON, CA _95210

- ) —
—MQN,—CA—SSEQ—.________ Date Shipped aad ?\/I/U C‘),‘:.

Shipment Service _hr=dt carcied

ATTENTION: Airbilt No.

Phone No Cooler No.

Rehnq ished by: (S:gnature) - Reeeived by: (Signature) Date/Time
e R Yeor

Relmqu:shed by: (S;gnatuy . L o Received by: (Signatu_re) Date/Time

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

_Relinguished by: (Signature) - L Received for jaboratory by: (Signature) Date/Time

Analysis Iaboratory should complete “sample cond. upon recelpt sectlon below 5|gn and return copy to Shlpper ‘

E]

Sample No. Of Site Date Analysis Sample Cond
Number Cont. Identification Sampied Requested Upon Receipt

S Acuwd -arls _Elric 0k
- S T EPA 602 /
) PR Vv

2 AWl R7-35 EPAO)

2 1 EFPA 602

/ v PCR V4
Remarks:

H-64




e

G

N Py
CONSWR TANTS

DES-UNERY 5

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

o o big i L
SAMPLERS: (Signature) /LLF’JLU A d/' WL’C‘L"

ROY F. WESTON INC.

7720 LORRAINE AVE. 4105 -

Phone: 4 ~ | Location __Matl-: AFd
SHIP TO: R o Shipper
ROY F. WESTON INC. -~ Address
7720 LORRAINE AVE, £105 STOCKTON, CA _ 95210
STOCKTON, CA 95210 Date Shipped _=~ 7 /-}I"‘-"J’
Shipment Service /“c‘// £ox
ATTENTION: Airbill No
Phone No. Cooter No.*

Relinquished by {Signature), Received by: (Signature) / Date/Time
Al sFriah & Srpntd— - wle7/ 3
Rehnquushed oy: (Signarﬁre) Received by: (Signature) Date/Time
A L
Relinquished by: (Signaturej - Received by: (Signature) Date/Time
,R.eli‘nquished by: (Signature) e Received for laboratory by: (Signature) ¢ Date/Time
TR ST NS S LA 2 Vag| 75
Analysis laboratory should complete “sample cond. Upon receipt" section below, sign and return copy to Shipper
Sample No. Of Site Date - Analysis Sample Cond.
Nursber Cont. Identification Sampied Reguested Upon Receipt
o L wAER o T Eed ?J oK
i A | J FPARC [
! v PR V
Remarks:
H-65’




N

CONSIA TANTS

. >
SAMPLERS: (Signature} AAJL /:f'(l/( I - "—"-{/"""4*—1
Y

Phone:

SHIP TO:
’"‘L F L\Jf;!.n n /-(.

L'c—-un”O Lol

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

Location _=ther AF8

shipper ROY F. WESTON INC.

Address T720 LORRAINE AVE. #105
STOCKTON, CA 95210

L pp—

256 weitk  feul Ed Date Shipped ___/ " 'I"' /’-1 S ——
Llevile PA. 169353 Shipment Service _F ec! ¢ €
ATTENTION: (Yo ds/ fetta_ Airbill No.
Phone No. ﬂ ' 0;/’7/5’ 577" O/XD Cooler No
R;Efzi hed tzj(?:g;}%fﬂ /; S Received by: (Signature) Lﬂ/@ 7D}Te—l'ﬁme
Date/Time

Relinquished by: (Signatue)

Received by: (Signature)

Relinquished by: (Signature} -

Re%‘u}: (Signature)
/s

Date/Time

Relinquished by: (Signature) _Rofpiv

S

!aborztory by (Signature)

. oo . - e . " A
Analysis laboratory should complete “sample cond. updn receipt” section below, sign and return copy ééipper

E)

Sampte No. Of Site Date Analysis Sample Cond
Nuraber Cont Identification Sampled Requested ——___Yron Recemt
.o~ . F B — .
/ P ot B A | -
/] -
| v v . _ O\ 4 Grease.
R “f; ) .
Remarks:
H-66
et SR 2 , X




\.)
CHAIN OF CUSTODY RECORD
{i, } L _ st SHIPPING INFORMATION
, SAMPLERS: (Signature) /- btiat A ;4/ sl
Phone: Location Sl bher ArB
SHIP TO: : Shipper
Address ___ 7720 LORRAINE AVE #105
ROUY F. WESTON INC.
T 0 TORRATNE AVE 3103 STOCKTON, CA 95210
/e L A #l P
Date Shipped 477»—1/-//"”-* 5’5
—STOCKTON, CTX 93210 7]
Shipment Service hen Cngeindd
ATTENTION._____ Airbill No
Phone No. Cooler No.
Helm uished by: (Signature) o Reqeived by: (Signature) Date/T
Ln o e e w2l
Relinquished by: (S:gna:ure) ' Received by: (Signature) Date/Time
Relinquished by: (Signature) - Received by: (Signature) DatelTume
4 Relinquished by: (Signature) Received fc%ryw: Signature) }ateﬂ ime
: SRR o 7 W | 787
Analys;is |abo'ratory shol:ld cbrﬁplete “‘sample cond. upbn receipt” section below, sign and return copy to Shipper
Sample No. Ot Site Date Analysis Sample Cond.
Numaber Cont ldentification Sampled Requested Ugon Rece:pt
A PO Pl _ ."'7 )"/ -~ b
—_ - i: H?’\:’l { B El/}.\. hof
e v v PC
1
1
’ Remarxs:
H-67




N A /A "/
SAMPLERS: (Signature) /QM“’(A. A

L/" /4_,17 {

CHAIN OF CUSTODY RECORD

J

Location _Mithec AFB

SHIPPING INFORMATION

Rt —

Phone:
SHIP TO: . ) Shipper\ ROY F. \VESTON IN(..
Roy [ Wostes Ine. Address 7720 LORRAINE AVE. #103 _
Ligevitlle Lelb STOCKTON, CA 95210
256 o~ e }/1 /’a./ rd. Date Shlpped / /:i_( /ﬂl 1’ /:(5,
Lrowe e AA, /‘33573 Shipment Service _/Fe« =
- -
ATTENTION: ‘--/'/L«-v(éé /CJ‘{—A'-—— Airbill No.
Phane No. FIS-EH -0/ Cooler No.
Relmquushed by (Slgnarure) o Received by: (Signature) X Date/Time
/2 47 i1 _,.Z.I UJ__\ - 27/3'{
Relmqulshed by (Srgn(a/rure) Received by: (Signature) A ~ DatefTime
Relinquished by: (Signature) Rece%&gnature) P Date/Time
b : yawst —
4 F}el_inquished by: (Signature) . FJ? ratory by: (Signature) Dfte/Tim
e B 2k 2
Ana|y5|s Iaboratory should complete ‘sample cond upon recelpt section below sign and return copy to mpper
4 Sample No. Of Site Date Analysis *Sample Cond
Number Cont Identification Sampled Requested - _Upon Pece;
/ [y €822 213> OO - o
L S Jr v ' ON 4 Gerese W
DAty
{ R _
1 —
Remarks:

—— o~ - -

-—- -



X5 oty s CHAIN OF CUSTODY RECORD
. . 7
bLai. Loy SHIPPING INFORMATION
SAMPLERS: (Signature) _ /&L €' A lencd
Phone: </ Location __/Meft.. AL7
SHIPTO: shipper _ ROY F. WESTON INC.
Address 7720 LORRAINE AVE. #103
STOCKTON, CA 95210
7720 LORRAINE AVE #105 -
Date Shipped _-> 7/ - p.m T _
' ] o/ I
Shipment Service __Fo- A (orr o
ATTENTION: Airbill No.
Phone No. Cooler No. -
Relmqutshed by: (S:gnature) Received by: (Signature) Date/Time
A %4/1 Jox B (9/‘?7/&1
Relinquished by: (SLgnalure) Received by: (Signature) Date/Time
Relinquished by: (Signature) Received by: (Signature) Date/Time
Relinquished by: (Signature) Wed W y: (Signatyre) /atemme
S - /7 - %}1@4 2y | 7A¥
Analyéis laboratory should compiete ‘“‘sample cond. upon réceipt" section below, sign and return copy to Shlpper
: Sample No. Of Site Date Analysis Sample Cond
_Numgper  Cont_ identfication  Sampled ____ PRequested _ . _loon Recenpt
_ e [neFREIo vy Fef s o _OAT
: a2 \)_w _EfA 602 |
e Z) 1 PCR v
-~ '~ -
4 [PAFB-30 (p-47-55 EPAEol
2 ‘\ £PA Lo,
1 Vv ' 7 &% C O
Remarks:
H-69
S —. . 5 o o



CHAIN OF CUSTODY RECORD

SAMPLERS: (Signature) A; /;”A {2/ A /f - ~} SHIPPING INFORMATION
Phone: Location /14& 7", AF B —
SHIP TO: ' shipper _ROY F, WESTON INC. =
Py L lesta o Address _ 7720 LORRAINE AVE. 4109
': PRI STOCKTON, CA 95210
25 invalch Paot RS Date Shipped __/ la L0 2T
Licwplle _[’4 /9352 Shipment Service V}PJ /5-' -
ATTENTION: yv’»“'u Frevas Airbill No.
Phone No / j/-b’ -2 0750 Cooler No.

Retinquished by: (Signature) / : Received by: (Signature) Date/Time
Acddwh o fenrd e 27/85

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

|

Relinquished by: (Signature) Receiy%nature) Date/Time
' I
Relinquished by: (Signature) ' . ( or IabZtory Z: (Signature) ipe
3 : . . v .

V_r r
Analysis laboratory should complete ‘sampie cond upon Ceipt’ section below, sign and return copy to Shipper

o

Sample No Of Site Date Analysis Sample Cond
_Nuraper Cont lderuticaon  _ Samgieg . Reguested Upon Rece:g
N ] - -
- L i Ll :__;'_,; - o
| , —~
A S : O 1 Greeras o
-

Hemarks
-70
R - et —
_— a N -




v—f

~ < v ——— - —e

“RS CHAIN OF CUSTODY RECORD

' (" fei g 2
S o daial o SHIPPING INFORMATION
SAMPLERS: (Signature) 7o 7 -1 1 37 - #7 7rr
Phone: Y Location _Velte, AEB
ll
SHIP TO: . - Shipper __ROY E WESTONBNCG—— ———

ROY F. WESTON INC™ Address __7720 LORRAINE-AVE410§——
—STOCKTION,-CA—952409———

LORR_AL‘L\TE]VE-?mj K + -—
7720 Date Shipped 2 F IS
STOCKION, CA 95210 , |
Shipment Service _hr-. Corsicd
ATTENTION: : i Airbill No.
Phone No. Cooler No.
,Relinquished by: (Signature) - . | Received by: (Signature) ! Date/Time
Aiatuh . ‘ ‘ Lk 7/5st
Relinquished by: (Signature) | Received by: (Signature) " Date/Time
Retinquished by: (Signature) - Received by: (Signature) Date{l’ime
i
- {
Reliqquished by: (Signature) , Received for laboratory by (Signature) é/Vateﬂ'ime
C ~ -FY 2 21 74#

Aﬁa!ysis laborato}y should complete "sample- cond. dpon receipt’ section below, sign and return copy to Shipper

Sample T No. Of Site Date Analysis Sample Cond
__Numper _Cont__ \dentification Samgled Reguested Upon Recept
- FANIN -~ ~ - < - 3 .
I(‘i e Fi‘ - L' L _/\.:/_ = l/)/’) o o ; 0

- 2 ‘ ELAGOL ‘[f
s 3 v / _Pear/ feo

<

Heamarks




v

oy OTTee

—— —r A
cesimas Consn Tans CHAIN OF CUSTODY RECORD
~ 7
SAMPLERS: (Signature) /XJ”Z/*{"?’" 0/ *Zf"—*:f-s, SHIPPING INFORMATION
Phane: -/ Location ___ M/l .- AFS
SHIP TO: shipper _ ROY F. WESTON INC,
Rey F _Wordop Iec. Address __7T/20 LORRAINE AVE. #1084 ~
Lvseartte Lad STOCKTON, CA 95210 L
256 Anilih mel ot Date Shipped o /5'/ S o
Lieelle S PA. 12323 Shipment Service _Ffe.! £ -
ATTENTION: Audy Forta Airbill No. .
Phone No. XIS '~§£P§/'0/JO Cooler No.
Relinquished by: (Signatu e} Received by: (Signature) Date/Time
AQ/HLHa/gﬂﬂbr~__—_ N H27/551
Retinquished by: (S:gnagure) Received by: (Signature) Da(e/'Time
Relinquished by: (Signature) Rec?é'd %fig%arure) Datemme B
/.

.. Relinquished by: (Signature)

A

%7 /)yratory Zy (Signature)

v

Dteﬁ%

Analysis laboratory should complete “'sample cond. upon celpt section below sugn and return copy to Ghipper

Sampie No Of Site Date Analysis Sample Cond
Numgber _Conu ldgentfication Samoled Requested Uoon Receip;
[ Qargd [ I _Tec
- { | O\ T Q"‘ﬂ‘ AR
A / ' ‘
/ \Vd —

Rermarks: /’7/7’«* Z /M'JWNJ’ -+ M,W«,\r'ue/
H~-72




LA ] ~wwe -

b ————
———— o
M s

CHAIN OF CUSTODY RECORD

TINGLA TaNmTS
' -
SAMPLERS: (Signature) Aidewtia A _M,fw L SHIPPING INFORMATION
Phone: \/ Location S a e~ AF 2
SHIP TO: Shipper __ROY R, WESToON-RNG————————

Address __7720 LORRAINE AVE- 4105

ROUY F. WESTON INC

—STOCKTON-GA—5521¢

7720 LORRAINE AVE #105

~

77 X
Date Shipped __ " 7 - -2 S

STOCKION, CA 955210

he oA (Arr-‘r"'

Shipment Service

ATTENTION: Airbitt No.
Phone No. Cooler No. -
F*el quished by (Srgnature) Received by: (Signature} Date/Time
Lt a h. A LAl o272
Rehnqucshed by: (Signature) Received by: (Signature) Date/Time
Received by: (Signature) Date/Time

Relinquished by: (Signature)

L
Date/Time

Relinquished by: (Signature)

W WJJ%W » faﬂ 764

Analysis laboratory should complete “sample cond. upon receipt”

section below, scgn and return copy to Shipper

Sample No Of Site Date Analysis Sample Cond.
Numper Cont lgentication Sampleq Regquested Upon Receipt
(‘I‘l‘v FL - .t - - \' ‘3 9 ) 0/§ )

)
\'/,J

Foiion i

i
[ r,\) )\){‘i,_\%
| -

Peﬁ/ﬂ«b

Pemarks:




TUWSLA TANTS

m f B /
Al phatan 7 _Jarzg

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

SAMPLERS: (Signature)

Phone: v Location __sH=ther AFE

SHIP TO: shipper _ ROY F. WESTON INC
£, € verhn tec rgdrass 7720 LORRAINE AVE. 105
J eeeits Aol STOCKTON, CA 95210
56 leelle Zeol 2l Date Shipped ) A ';‘/ >
Livestis R4 16353 Shipment Service _Fe/. £v.

arrention._/ susli g AT Airbill No.

Phone No. 5 0‘9’/5' 5077/ 0/(’7“) Cooler No.

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

ALEMA 2 e d— } - L7ls

Relinquished by: (S:gn&/re) _ Received by: (Signature) Date(Time
Receiv by' (Signature) Date/Time

Relinquished by: (Signature) ..~

| /7

. Relinquished by: (Signature)_ s

.o

7 %%w

" Analysis Iaboratory should complete ‘sample cond. upon recenpt“ sectuon below sign and return cop/to Shlpper

Mol Gt

g\ .“"3-« FJ\ "1 O\L,\d,\ ’\'\ (',;&

H-74

Sample No. Of Site Date Analysis Sampfe Cond
Number Cont. ldentificatlon Sampled Requested Ucon Receipy
. — - -
| [rAERS . S T Tine K
— ! | D\ § Geemga /A
o L el (Cd G Pla b Be) i
/ W/ v DM N
Remarks.

—




b S.ONERS

CONSWL TANTS

\r

CHAIN OF CUSTODY RECORD

)
A
Doty o e SHIPPING INFORMATION
SAMPLERS: (Signature) Al £ A /N — /2783,
Phone: % Location __Malbkor 4FB
SHIP TO: Shipper _ ROY E-WESTON-INE———————————
Address ——ﬂW—LOP&MNEﬂ—VE—#{ﬁT
-~ 'y > ;; ’ e}k 95-10
Date Shipped
5 2
Shipment Service bhend cacried
ATTENTION: Airbill No.__ '
Phone No. Cooler No.
Relinquished by: (Signature) . Received by: (Signature) - Date/Time
AN [AnS . » b , /.
AL Aa b A ~ 4/27 /55—
Relinquished by: (Sigﬁarure) Received by: (Signature) Date/Time
: i , . . _
Received by: (Signature) Date/Time

Relinquished by: (Signature)

i
i

Relinquished by: (Signature)

Received fyagofrzcyby; (Signai?

- s

Analysis lé‘bo'ratory should complete “éample cond. U'pon receipt” section bélow, sign and return copy to Shipper

Sample No. Of Site Date Analysis Sampte Cond.
Nurober Cont. Identification Sampled Requested Upon Receipt
= [r2 F-& 2727 o4 Lo 0{\
s 2 - | EPA 602 [
S 30 v Ee st/ Herl 4
2 MAFR-460 021% EVCA g0
2 % EPA 02
3 Vv (st /] Heo
Remarks:
H-75
TN T vl - o e




‘v'_"——“_
L bl v —"F"\
WS ONE RS 5 TINSA TANTS CHAIN OF CUSTODY RECORD
l ™
{ r SHIPPING INFORMATION

SAMPLERS: (Signature) )Q /\# L [’ / "'M“- ! {
Phone: : Location _ tU . .14 =~ AFé ———
SHIP TO: _ ‘ . Shipper _ROY E. VESTON INC.

[3,.\’, E lvesla. lac . : Address mn@&‘&‘m AY%*%

Liresilte Lo STOCKTION, CA 95210

“ .. . / / -

L elsh Lol £ Date Shipped e

: Y
Clostie PR IPR53 ; i Shipment Service F.ﬁ. £
. 7, 7 ] 3

ATTENTION /- “y forTs ‘. Airbill No.
Phone No. 2 /s -$24-0/80 "‘é Cooler No.
Rennqunshed by (Sl/gnatu;e) ) ] Received by: (Signature} - Da/tiime
Relmqunshed by: (S:gUJre) ", Received by: (Signature) Date/Time
Relinquished by: (Signature) o Receiveg by (Signature) : Date/Time

) Retinquished by: (Signature) : - ) F

.

. L /'/ S féé 7
Analysis laboratory should complete “sample cond. uposrfeceipt” section below, sign and return copy hipper

Sample No. Of Site Date Analysis Sample Cond

Nurgber _Cont. {dentification Sampled . Reguesied o _Upon Recer
MACR o e e

_ / AERG i s e b . 4

{ | 0.\ & Grceosin )
T % Mefedo (CACe PLN: A)

Hravs -

1 DMN B
/ MAFRA4D -A78S  Toc -

/ ' N\ &+ Greoge .

/. Medels ((ACe PoN: Bo)

/ v v DMN N

Remarks: my,(/ / £/ v‘/_, A ) L://’,‘J./

H~76




\r
CHAIN OF CUSTODY RECORD
g - . /
: i s’ fhn s SHIPPING INFORMATION
SAMPLERS: (Signature) _.~ L‘- AR A (e
Phone: C/ Location alier  AFB
SHIPTO: shipper . ROY F. WESTON INC.
. Address 7720 LORRAINE AVE. #105
7720 LORRAINE AVE STOCKTION, CA 95219
k105 — p——
Date Shipped =~ & WL AL X
Shipment Service _lweod rorsie A
ATTENTION: Airbilt No.
Phone No. Cooler No.
Relinquished by: (Signature) . : Received by: (Signature) ate/Time
A 4 . . »
Y R e N -~ blowf¥s
Relinquished by: (Signatdre) Received by: (Signature) Date/Time
Relinouished by: (Signature} - . . Received by: (Signature) Date/Time
. . N N .
Relinquished by: (Signature) - Received for kaboratory by: (Signature) @ Date/Time
T . L - . 7 i /
5 » LU AL 2 2607\ LD

Analyéis laboratory should complete *sample cond. upon receipt’ section below, sign and return copy to Shipber

Sample No. Of Site Date Analysis Sample Cond.
Nurober Cont. Identification Sampled Requested Upon Receipt
— ~ L . - L e f— - oA A N
| 2 O{CARGEY ETE ECA 6ol i s
= 2 % - ECA 602 [ vbAsD N
Remarks:
H-77




ESIUNE RS

CONSIAL TANTS

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

. o0 ’ /:J ‘
SAMPLERS: (Signature) /_rubécﬂlﬂd' o plC7UEL ]

. Phone: [/ Location R/CM):{#;"’W/;E;%ON INC
HIP TO: . : [
SHIP TO ‘ | ShiPPe! e TORRAINE AVE #I05
Lo P esh.  he Address
> “3TOCKTON, CA 93210
A [ ',I/¢ [ l)
S8 ULalih Peol RS Date Shipped a7 Hore ST
Lozpslle S 4. /;35’3 Shipment Service Kol Exr
ATTENTION: \/ﬁ’d(f/ Aborsa Airbill No.
Phone No. F/S S2Y-0/50 Cooler No.

ALl b A

Received by: (Signature)

Relinquished b);?’gnature) .

Date/Time
/R

Received by: (Signature)

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

cheived by: (Signature)
NN /

. Relinquished by: (Siéna!ure)
b . . « T .
b R K B B R _ o - . 1 ‘} A'_
Analysis laboratory should complete “sample cdn‘ upon receipt’
Sample No. Of Site Date Analysis Sample Cond

! Nuraber Cont. ldentification Sampled Requested Upon Receipt

A TE-7 eI TCC 4

| O\ ¥ Greafe_ 4 ¢
1 : , & rhewn olic s
/ . L({]\ [ZSad) A t.
/ Y v dels @l e Pl Ag)
/ MAFBD0 (14655  Plens\ics
v
1
{
1
4 g : . .
e MNedels Sietd § e d 4 cex e
i H-78
4




| — w—w—‘v ——— — - -
NI -
)

OESILNE RS :6

[—

v T =

CHAIN OF CUSTODY RECORD

CONSIA TANTS

) SAMPLERS: (slgnamm) /Qgryu it / M SHIPPING INFORMATION
| Phone: Location S s AFE
; SHIP TO: o shipper ___ROY F. WESTON INC.
i ROY F. WESTON INC Address 7720 LORRAINE AVE #105
“ 7720 LORRAINE AVE. #105 srocnov CA 95210
[ STOCKTON, CA 95210 ' Date Shipped _-2 ants o £
! : Shipment Service _Feand nrri- 4
ATTENTION: S ' Airbill No.
Phone No. Cooler No.
Relinquished by: (Signature) - Received by: (Signature) Date/Time
Aot A a/._{/-ﬂﬁi_, L b/?& s~
Relinquished by: (S/gna!ure) Received by: (Signature) " DatefTime
k Relinquished by: (Signature) Received by: (Signature) Date/lTime
i . e | |
. Relinquished by: (Signature) : Recelved for laboratory by: (Signature) Date/Time
T R NeSChil e, ez X

- Analys;s laboratory should complete “sample cond upon rece|pt" section below, sign and retum copy to Shipper

Sample No. Of Site Date Analysis Sample Cona
Nuraber Cont. Identification Sampled Requested Ugon Rece:nt
¢ (CATE-5 o . -/5 EFA Lo S
- -~ i —
: D < Vv EPA 602 bl

Remarks:




.

N

CHAIN OF CUSTODY RECORD

o ’ . Ve ;
oty e SHIPPING INFORMATION
SAMPLERS: (Signature) /E-Jw/' LA \——,rf‘;-«._..f
Phone: (—/’ Location ,‘1,-,4"’ /?.’5
SHIP TO: : . shipper ROQY FE_\WESTON INC
Fey F _eston fac, Address 7720 LORRAINE AVE #105
b ocovte Lob STOCKTON, CA 95210
- —_— ~ -
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APPENDIX I

ANALYTICAL METHODS AND REQUIRED

DETECTION LIMITS

Water Samples

Scil Samples

Detection

Detectiocon

Analyte Limit Method Limit Method
Volatile organic compounds Specified by EPA Methods Specified by EPA Methods 8010
compound 1in 601 and 602 compound in and 8020
method me thod
Total organic carbon (TOC) 1 mag/L EPA Method - -
415.1
Cils ana grease 0.1 mg,/L EPA Method 100 ug/g Standard Method 503D
413.2
Phenol (total; 1 ug,/L EPA Method 1 ug/a EPA Method 420.1
420.1
Cadmium (Ca) 10 ug/L EPA Method 1 ug/q ICP Optical
213.2
Leaa (P} 20 ug/L EPA Method 2 ua/g ICP Optical
239.2
Jrhromaar (O 50 ug,sL ICF Cptical 5 uarag ICP Optical
NickE NG 1CC ug-L ICF Optical 1C ua.g ICP Optical
Silver (AgGi 10 uag.'L EPA Method 1 uc.a ICP Optical
lcindal <
Cranlde 1C ua/L EPA Method 1 ua/a EPA Method 9010
335.2
PCB 0.25 ugsL EPA Method -—- -
608
DMN 1l ug/L EPA Method --- -
2 e
DDT 0.C2 ua,/L EPA Method --- ---
608
Chlordane 0.0< uvg 'L EPA Method --- -
6C8
<, 4-D 0.06 ua, L EPA Methed --- -
608
I-1
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APPENDIX J

LABORATORY QA/QC PLAN

J.l QUALITY ASSURANCE PLAN

WESTON Analytical Services enforces a rigid QA/QC program toward
maintenance of validity and reliability of all analytical data.
Th Laborator A/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 applicakle
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.
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aAlthough specific QA/QC measures for each method are
designated in WESTON's Laboratory Quality Assurance
Manual, the general QA/QC program normally includes:

e EPA-acceptable sample preparation and analytical
methods.

® Instrument calibration via use of Standard
Analytical Reference Materials (SARMS).

L] Regular equipment maintenance and servicing.
) Use of SARMS and QA/QC samples (spikes, laboratory
blanks, replicates, and splits) to ascertain

overall precision.

® Statistical evaluation of data to delineate
acceptable limits.

° Documentation of system/operator performance.
° Suitable chain-of-~custody procedures.

° 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 seguence follows the following
diagram (Figure J-1 ). 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 reguirements will be preferred in a single
batch mode for each monthly sampling requirement.
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Figure J-1:

- OPERATOR
INPUTS -

¥

MEASURE TIMING,

BASELINE, AND
CALIBRATION STANDARDS

4
MEASURE SAMPLES,
preee g CHECX STANDARDS,

REPLICATES, SMKES,
AND BLANKS

A
COMPUTE AND DISPLAY A
INTERIM RESULTS AND

STATISTICS

OPERATOR
REPORT

CUSTOMER
REPCRT

Flow Chart of the Sequence of Events during a
Controlled Series of Laboratory Measurements.
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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?

OA/QC shall reflect the reproducibility of the
measurements.

o Completeness - Are the data sufficient for the
planned use? QA/QC shall identify the quantity of
data needed to match the goals.

® Representativeness -Do the data accurately
reflect actual site conditions, sampling
procedures, and analytical method? QA/QC shall
ensure this.

] 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 1lead 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 -- 1s initiated here. Additionally, sample
storage/disposal instructions as well as turnaround
requirements and sample collection reguirements are
addressed at this point.

The appropriate number of method blanks is also 1logged 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




quantification analytes from a linear calibration curve. (A
three-point plus blank curve vs. the original five point one
is 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 1IN
LIQUID MATRIX™ in the above eguation.

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,
WES TON 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 relinguished from one analyst to
another or from one major 1location 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 wvarious 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 gervices 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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ATTACHMENT 1
LABORATORY QUALITY ASSURANCE MANUAL

TABLE OF CONTENTS

Section Title

LIST OF FIGURES
1 INTRODUCTION
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1.3 Analytical and Sampling Methods

2 QUALITY ASSURANCE MANAGEMENT -
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Laboratory Services Quality Assurance
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Director of Laboratory Services
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Field Quality Assurance Coordinator

2.5 Major Quality Assurance Areas To Be
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2.6 WESTON Laboratory Services Q.A. Organiza-
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APPENDIX K

LABORATORY ANALYTICAL REPORTS
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inter-office memorandum
TO: EPERY DATE: July 16, 1985

Allison Dunn (Concord)
Kass Sheedy
Rich Johnson

cc: Les Eng (Memo Only) RECE'VED

Carter Nulton (Memo Only) JUL 16 i985

FROM: Judy Porta bc(
GEOSCIENCES DEPT

SUBJECT: MATHER A.fF.B. REPORT W. O. 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 sgil samples US and SO which will follow
tomorrow.

1f you have any gquestions, please don't hesitate to call.

JP/eb

HFEW 2 7139




T N DATE OF REPORT: aULY 17, 1085

MATHER A.F.B.
WATER SAMPLES
INORGANIC SUMMARY REPORT
FOR
SAMPLES REC'D MAY 31 to JUNE 5, 1985
W.0. NO. 0628-05-26

I5 TOTAL CYANIDE (CN-) AMALYSIS
da
R.F.W. NO. SAMPLE DATE DATE DATE TOTAL CYAMIDE,
DESCRIPTION  COLLECTED  RECEIVED  ANALYZED ma/L
8506-579-0020 MAFB 7 5-30-85 6-4-85 6-12-85 ~0.01
8505-564-0020 MAFB 8 5-29-85 5-31-85 6-3-85 ~0.01
-0030 MAFB 9 5-29-85 5-31-85 6-3-85 0.0
8506-579-0160 MAFB 10 5-30-85 6-4-85 h-12-85 <0.01
-0180 MAFB 11 5-30-85 6-4-85 6-12-85 -0.M
-0030 MAFR 70 5-30-85 6-4-85 6-12-85 0.
8505-564-0010 MAFB 80 5-29-85 5-31-85 6-3-85 -0.M
-0040 MAFB 90 5-29-85 5-31-85 6-12-35 -0.M
8506-579-0170 AFB 100 5-30-35 6-4-35 6-12-85 -N.M
-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 h-12-85 N
3506-533-0070 JTC £-3-85 6-5-85 h-14-85 n.M
-1080 JTC-1 6-3-85 6-5-85 6-14-85 -0.M

TOTAL CN™ ANALYSIS WAS NOT RENUESTED FOR SAMPLES IDENTIFIED AS MAFB 1-6, MAFR 20,
MAFB 50, Bl to B4, B40, FB 1, FH 1-3, FM-6, FH 30, GC-1 to AC-2, RC-2N and K-9.
b} A1l samples were analyzed usinag EPA METHOD 335.2 within the EPA recommended

holding time of 14 days. The reauested detection limit of 0.01 ma/L (10 -.a/L)
was acheived,




T DATE OF REPORT: JULY 11, 1985
MATHER A.F.B. (CON'T.) PG. 2

II. OIL AND GREASE (0/G) ANALYSIS
a)

R.F.W. NO. SAMPLE DATE DATE DATE 0/G,
DESCRIPTION COLLECTED  RECEIVED ANALYZED ma/L
8506-579-0140 MAFB-T 5-31-85 6-4-85 6-8-85 n,74
-0080 MAFB-2 5-31-85 6-4-85 6-8-85 0.52
-0100 MAFB-3 5-31-85 6-4-85 £-3-85 0.26
-0110 MAFB-4 5~31-85 6-4-85 6-8-385 n.34
-0120 MAFB-5 5-31-85 6-4-85 6-8-85 n.33
-0150 MAFB-6 5-30-85 6-4-85 6-8-85 0.27
-0020 MAFB-7 5-30-85 6-4-85 6-8-85 n.44
8505-564-0020 MAFB-8 5-29-85 5-31-85  £-8-85 0.52
-0030 MAFB-9 5-28-85 5~31-85  6-8-85 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 N.52
3505-564-0010 MAFB-30 5-29-85 5-31-85  6-8-85 0.56
850€-579-0190 MAFB-110 5-30-85 6-4-85 6-3-85 .17
3506-533-0010 B-1 6-3-85 6-5-85 6-3-85 -0.10
-0020 B-2 £-3-85 6-5-85 6-3-35 n.10
-0N3n B-3 6-3-85 6-5-85 £-8-85 n.132
~-0040 B-4 $-3-85 6-5-85 6-8-85 n.10
-0050 8-40 6-3-85 6-5-85 6-8-85 .13
250€-579-00709 FB-1 5-31-85 6-5-85 6-8-85 n.72
-0010 FB-2 5-30-35 6-5-85 6-8-85 0.20
2506-333-0130 FH-1 6-3-85 6-5-85 £-8-85 n.21
~-0140 FH-2 6-3-35 6-5-85 6-8-85 n.12
-0150 FH-3 6-3-35 6-5-85 6-8-85 0.1¢
-0120 FH-6 6-3-85 6-5-55 $-3-35 0,31
~-0160 FH-30 6-3-85 6-5-85 6-8-R5 n.z2e
~0110 6C-1 £-3-85 £-5-85 6-8-85 0.63
~-009n GC-2 6-3-85 6-5-85 6-8-85 n.22
7506-323-0100 nC-20 6-3-85 6-5-85 6-8-85 0.22
~-0073 J7C 6-3-35 £-5-135 6-8-35 n.1n
~0060 ¥-Q 6-3-85 h-5-35 h-3-35 c.in

TIL % GREASE ANALYSIS was not renuested for samnles identified as MAFB 70, MAFR aQ,
MAFR 00 and JTC-1.,

ATY sarnies were analyzed usina EPA METHAL 413,72 within the EPA recommended
noiding time of 29 days. The reauested detection limit of 100 a/L (0,100 ma/L}
435 ichieved,
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AR DATE OF REPORT: JULY 11, 1985

MATHER A.F.B. (CON'T.) PG, 3

[IT, TOTAL PHENOLICS ANALYSIS

a)
R.F.W. NO. SAMPLE DATE DATE DATE TOTAL PHENOLI
DESCRIPTION COLLECTED RECEIVED ANALYZED ma/L
8506-579-0020 MAFB-7 5-30-85 6-4-85 6-10-85 n.006
8505-564-0020 MAFB-8 5-29-85 5-31-85 6-10-85 N.007
-0030 MAFB-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-11 5-30-85 6-4-85 6-10-85 n.N06
-0030 MAFB-70 5-3N-85 6-4-85 6-10-85 0.005
-0030 DUP  MAFB-70 5-30-85 6-4-85 6~10-85 0.00%
(LAB DUPLICATE)
8505-564-0010 MAFB-80 5-29-85 5-31-85 6-10-85 -0.005
8506-579-0190 MAFR-110 5-30-85 6-4-85 6-10-85 n.005
8506-579-0010 FB-2 5-30-85 6-5-85 6-10-35 n.0nk
8506-583-0070 JTC 6-3-85 6-5-85 6-10-85 ~0.005
-0080 JTC-) 6-3-85 6-5-85 6-10-85 -1, 0N5
-0080 DUP  JTC-1 6-3-85 6-5-35 6-10-85 0.006
(LAB DUPLICATE)
8505-564-0000 LAB BLANK DNA DNA 6-10-85 -N.005
8505-564~SPIKE BLANK SPIKE DNA DNA 6-10-85 347 RECOVERY
8506-579-0000 LAB BLANK DNA DNA 6-10-85 -N.0N5
8506-579-SPIKE BLANK SPIKE DNA DNA 6-10-85 767 RECOVE
8506-583-0000 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 reaquired PHENOLICS analysis

b) A1l samples were analyzed using EPA METHOD 420.1 within the EPA recommended
holding time of 28 days. As per 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.




1 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.0. 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: 420G.1

:
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Jdith A. Porta Earl M. Hansen, Ph.D.
taboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories
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A s 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 T0C,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 5-31-85 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  6-11-35 -0.5
-0020 MAFB-7 5-30-85 6-4-85  6-11-85 9.0
8505-564-0020 MAFB-8 5-29-85 5-31-85  £-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  6-6-85 <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  6-11-85 0.5
8505-564-0010 MAFB-80 5-29-85 5-31-85  6-6-85 4.5
8506-579-0190 MAFB-110 5-30-85 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 1047, RECOYERY
(MATRIX SPIKE)
8506-583-0010 B-1 6-3-85 6-5-85  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 .5
-0040 B-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-1 5-31-85 6-5-85  6-6-85 0.6
-0010 FB-2 5-30-85 6-5-85  6--85 n.6
8506-583-0130 FH-1 6-3-85 6-5-85  6-11-85 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 6-11-35 0.5
-0160 FH-30 6-3-85 6~5-85  £-11-85 .5
i -0110 GC-1 6-3-~35 6-5-85  6-11-85 16.1
, -0090 GC-2 6-3-85 6-5-85  6-11-85 17.3
-0100 GC-20 6-1-85 6-5-85  £-11-85 17.8
4 -0070 JTC 6-3-85 6-5-85  6-11-85 13,0
-0060 K-9 6-3-85 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 DA 6-6-85 AR RECOVERY
8506-583-0000 LAB BLANK  DNA DNA 6~11-85 n.5
8506-583-SPTKE BLANK SPIKE ONA DA 6-11-35 98 RECOVERY
-6




3 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 reauested for samples identified as MAFB 70, MAFB 90,
MAFB 100, and JTC-1.

b) A1l samnles 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 1imit of 500 _g/L was achieved.

COMPILED BY:  fuuteld Q. VI Aporoved By:_ {a-"n. o -
udith A, Porta ~.-y  Earl M, Hansen, Ph.D.
Laboratory Subport Manager Manager
WESTON Analytical Laboratories WESTOM Analvtical Laboratories
IR . SR T ) - —




DATE OF REPORT: July 15, 1985

MATHER A.F.B.
TOTAL METALS SUMMARY REPORT

I

FOR

SAMPLES RECEIVED JUNE 12, 1985

DATE SAMPLES COLLECTED: May 29-June 3, 1985

SAMPLES SUBMITTED BY:

I.

Nancy Schultz

W.0. NO. 0628-05-26

TOTAL
R.F.W. NO. SAMPLE Cd Cr Pb N3 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 <50 <10 <100 <2.5
-0060 MAFB 6 <2.5 <50 <10 <100 <2.5
-0060 SPIKE MAFB 6 88 755 887 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 22.5 <50 <10 <100 <2.5
-0020 DUP  MAFB 9 ~2.5 <50 <10 <100 ---
(LAB DUPLICATE)
-0080 MAFB 10 -2.5 <50 <10 <100 2.5
-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 ~50 -10 ~100 <2.5
(LAB DUPLICATE)
-0140 B-1 <2.5 <50 <10 ~100 <2.5
-0150 B-2 -2.5 <50 ~10 <100 «2.5
-0160 B-3 -2.5 <50 <10 =100 <2.5
-0160 SPIKE B-3 92 92 148" 92 108"
(MATRIX SPIKE) RECOVERY RECOVERY RECOVERY RECOVERY RECOVERY
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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 <b0 <10 <100 <2.5
8506-611-SPIKE BLANK SPIKE 100% 92¢% 100 907% 104

RECOVERY RECOVERY RECOVERY RECOVERY RECOVERY

IT1. 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

- Polo. APPROVED BY:

udith A. Porta by
Laboratory Operations Manager
WESTON Analytical Laboratories

COMPILED BY:

tarl
Manag

M. Hansen, Ph.D.
er

WESTON Analytical Laboratories
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MATHER A.F.B.
DMN SUMMARY REPORT

W.0. NO. 0628
DIMETHYLNITROSAMINE (DMN) ANALYSIS

-05-26

DATE OF REPORT:

JUNE 10, 1985

R.F.W. NO. SAMPLE DATE DATE DATE DATE DMN,

DESCRIPTION COLLECTED REC'D EXTRACTED ANALYZED wg/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-A 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 «cewe=ee emeee- 6-5-85 6-7-86 <0.2

8506-57594&582/ SPIKE D.I. SPIKE =~=-~ = =---e- 6-5-85 6-7-85  46%
RECOVERY

8506~5798&583/ S.0. D.I. SPIKE ==-ea  ceme-- 6-5-85 6-~7-85  46%
DupP, RECOVERY

These samples were analyzed using EPA Method 607,

A1l samples were extracted

within seven days of collection and were analyzed within two days of extraction.
The requested detection limit of l.g/L was achieved.
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Earl M. Hansdn, Ph.D.
Manager
WESTON Analytical Laboratories
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DATE OF REPORT: July 11, 1985

MATHER A.F.B.
SOIL SAMPLES
INORGANIC SUMMARY REPORT
FOR
SAMPLES REC'D JUNE 4, 1985

W.0. NO. 0628-05-26

DATE SAMPLES COLLECTED: 5-30-85

R.F.W. NO. SAMPLE TOTAL CN7, 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 0s <0.13 302 0.234
8506-579-0000 LAB BLANK --- 12.0 ---
NOTE: THE OIL & GREASE RESULTS ARE NOT BLANK CORRECTED.
DATE OF ANALVSIS: 6-13-85 6-12-85 6-10-85
METHOD 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
( H
COMP[LED BY: G.Padsc APPROVED BY:__ (oede A o
dith A. Porta i+ Earl M. Hansen, Ph.D.
Laboratory Operations Manager ‘ Manager

WESTON Analytical Laboratories

WESTON Analytical Laboratories



Y

LoD aadinasd 5 e

4

QEw

HGNERS 5 TONSULTANTS

inter-office memorandum

TO: Katherine Sheedy DATE: june 27, 1985
¥ ECeryg,
FROM: David Ben-Hur, Stockton Laboratory , JUL )
" o 1585
| Osciey,,
SUBJECT: 3pa1 tical results, Mather AFB, Sampling W. 0. No.: fSO
ly ‘kpr
Round of May 1985

Attached are the results of the analy

Ses performed at the Stockton uanoratow
on the samplesg collected in the ¢j

«lrst round of resampling at Mather AFB,

S 7339
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MATHER AFB
QA/QC Data

1.

Second column confirmation for wvolatile compounds

The following sarmples have been subjected to a secnnd column confirmation.

The confirmation was performed qualitatively only.

identified and quantitated in the primary column, but could not be
confirmed, were reported as ND - not detected.

Sample ID

MAFB-8
MAFB-9
MAFB-80
MAFB-1
MAFB-2
MAFB~3
MAFB-20
GC-2
GC-20

to

waboratory duplicates for volatile compounds analvsis

llethod 601

Sample ID: MAFB-9

Compound

Trichloroethene
Tetrachloroethene

Sample. ID: GC-20

1,1,1-Trichloro-
ethane

Method 602

Campound

Chlorobenzene
1,3,-Dichlorobenzene
1, 2-Dichlorobenzene
1,4-Dichlorcobenzene
Benzene

Toluene
Ethylbenzene

Concentration, ug/L

First Second
1.8 7.0
1.3 2.4
9.5 ND
MAFB-8 MAFB-~-9
Concentration, ug/L Concentration, ug,/L
Tirst Second First Second
1.7 0.94 D D
\ND D D ~D
1.2 1.0 ND D
Q.32 D D ND
D ND D ND
0.47 0.33 D D
D D ~D ND
PPN -} e ' ‘

MAFB-30
Concentrazion, .
First Sac:

1.7 0.
*D T
1.2 1.
0.61 0.
D \D
0.40 0..
D D

Compounds that were




MATHER AFB
QA/QC Data

3. Matrix Spikes for wvolatile campounds

Conpound Spike, Percent Recovery
I ug/L  MAFB-9 MAFB-11 FH-3 B-1
1,1-Dichloroethene 1.2 NS NS 82 NS
1,1-Dichloroethane 1.2 NS NS 68 NS
trans-1, 2-dichloroethene 1.2 NS NS 68 NS
Trichloroethene 1.2 NS NS 30 104
Tetrachloroethene 1.2 NS NS 75 83
Chlorobenzene 1.2 101 98 NS NS
1, 2-Dichlorobenzene 1.2 86 98 NS NS
1, 3-Dichlorobenzene 1.2 94 106 NS NS
1, 4-Dichlorobenzene 1.2 95 98 NS NS
NS = Not spiked
4. Pesticide and herbicide matrix spike
Compound Spike, Percent Recovery

ug,/L B~2 B3-40 Water
o,p'-DDT .13 NS 12 100
Chloriane 0.14 NS 80 71
2,4-D 0.18 98 NS 93

K-16h
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Pesticide and Herbicide Analysis

Mather AXB
Zarple: MAFB-6

Detection

Limit, ug/L

0.02
0.02
0.02

D.06

LAB NO. 85~05-044

Found
ug/L
ND

XD
D




LAB NO. 85-06--001

Pesticide and Herbicide Analysis

Mather AFB

Campound Detection Concentration, ug/L
Limit, ug/L. MAFB-4 MAFB-5 MAFB-50

o,p'-~DDT 0.02 D ND D

p,p'-DDT 0.02 ND ND ND

Chlordane 0.02 D ND ND

2,4-D 0.06 ND ND D

=18




LAB NO. 85-06-001

PCB Analysis
Mather AFB
Parameter Detection Concentration, ug/L

Limit, ug/L MAFB-1 MAFB-2 MAFB-3  MAFB-20 FB-1
PCB 1016 0.04 ND ND ND ND ND
PCB 1221 0.10 ND ND N D ND
PCB 1232 0.10 ND ND ND \D D
PCB 1242 0.05 ND ND ND ND ND
PCB 1248 0.08 ND ND ND ND ND
PCB 1254 0.05 ND D D ND ND
PCB 1260 0.15 ND ND ND WD ND

trmcttradllcteesmsnitin OPC Sy | -
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LAB NO. 85-06-004

Pesticide and Herbicide Analysis

Mather AFB

Campound Detection Concentration, ug/L
Limit, ug/L. B-1 B-2 B-3 B-4 B-40

o,p'-DDT 0.02 ND ND ND ND \D

p,p'-bDT 0.02 ND ND D D =D

Chlordane 0.02 ND ND ND \D XD

2,4-D 0.06 ND ND ND ND D
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inter-office memorandum
TO: Katherine Sheedy DATE: November 4, 1985

cc: Alison Dunn, Concord Cfiice

FROM: David Ben-Hur (? b
SUBJECT: Mather AFB Volatiles Analvsis Results W. O. No.:
Attached are the corrected results for the water samples collected at Mather

AFB during May and June 1985.

These data are blank corrected.

REND 139
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DATE: August 2, 1985

inter-office memorandum

TO:
Allison Dunn (Concord Office)
Kass Sheedy ~ A -
Rich Johnson )

Ve d

- e -

cc: Earl Hansen (Memo Only)
Les Eng (Memo Only)

FROM: Judy Porta %
U

SUBJECT: FINAL REPORT W. 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.

cP/eb

HEW RS



DATE SAMPLES COLLECTED:
SAMPLES SUBMITTED BY:

MATHER A.F.B.

SOLUBLE METALS SUMMARY REPORT

FOR

WATER SAMPLES REC'D JUNE 28, 1985

W.0. NO. 0628-09-05

June 26, 1985
Debbie Jones

Date of Report: August 2, 1985

SOLUBLE
R.o.wW. NO. SAMPLE Cd Cr Pb N1 Ag
DESCRIPTION ug/L ug/L ug/L ug/L ug/L

2506-660-3010 MAFB-7 2.5 10 31.8% <40 <2.5
-0020 MAFB-70 MR N.R. N.R. 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-G 2.5 <10 <10 55 <2.5
-0060 MAFB-90 <2.5 10 -10 54 «2.5
-007C MAFE-10 2.5 ~10 10 41 2.5
-0070 MAFB-10 2.5 =10 <10 <40 -2.5
DUP {LAB DUPLICATEZ)
-0080 MAFB-100 2.5 -10 <10 =40 2.5
-2090 MAFB-i1 -2.5 10 -10 ~4Q 2.5
-J100 MAFE-110 N.R. N.R. NLR, N.R. NURL

2506-00C-300C LAB BLANK --- 10 --- --- ---
-000K BLANK SPIKE --- 118 --- --- ---

RECOVERY

NLFL o= NOT RECUESTED

TP METHOD: 213.2 218.2 239.2 249.1 272.2

JATE OF ANALYSIS: 7-19-85 7-24-85 7-12-35 6-18-85  7-22-85

//

=

5]
—
—
m
(&
&)

AESTO

S5Y:
dith A. Porta
Caboratory Operations Manager

N Analytical Laboratories

=/ "
APDROVED “YW”///(\WGL‘—"

Earl M. Hansen, Ph.D.

Manager

WESTON Analytical Laboratoric

Ja'Le per shone conversation with Leslie Tng, Inorganic lLab, Supervisor
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MATHER A.F.B.

Date of Report: August 2, 1985

INORGANICS SUMMARY REPORT
FOR WATER SAMPLES
REC'D JUNE 28, 1985

DATE SAMPLES COLLECTED: June 26, 1985
SAMPLES SUBMITTED BY:  Debbie Jones

R.F.W. NO. SAMPLE CN 0/G PHENOLICS TOC
DESCRIPTION mg/L mg/L mg/L ma/L
3506-660-0010 MAFB-7 <0.01 0.57 <0.005 10.2
-0020 MAFB-70 <0.01 N.R. 0.007 N.R.
-0030 MAFB-8 -0.01 0.68 <0.005 4.6
-0040 MAFB-30 <0.01 N.R. 0.007 MLR.
-0050 MAFB-9 <0.01 0.67 <0.005 5.6
-0050 MAFB-9 --- --- ~(.005 -—-
Dup (LAB DUPLICATE)
-0060 MAFB-9Q -0.01 0.57 0.006 5.7
-0060 MAFB-90 -—- - - 5.5
pup (LAB DUPLICATE)
~006K MAFB-90 --- --- --- 106
SPIKE (MATRIX SPIKE) RECOVERY
-0070 MAFB-10 ~0.01 0.33 0.0 0.6
-0080 MAFB-100 -0.01 0.30 <0.005 <0.5
-0090 MAFB-11 <0.01 0.33 <0.005 0.6
-0100 MAFB-110 0.01 NUR, ~0.005 N2
-001CK MAFB-110 --- --- 91 ~--
SPIKE (MATRIX SPIKE) RECOVERY
~-0000 LAB BLANK --- --- ~0.005 SV
BLANK
-000K BLANK SPIKE - - 93 22
SPIKE RECOVERY RECOVERY
MITHOD TERA) 335.2 413.2 320.1 415.2
OATE OF ANALYSIS: 7-3-85 7-2-3 7-1-35% 7-1-38
NLEL = NAOT REMUIREG . N /

Judith A. Porta
Laboratory Operations Manager
AESTON Analytical Laboratories

WD U

o N VUi S ’

.
apR0vED BY;”

=
14

e// Q%u&

tarl M. Hansen, Ph.D.

Manager

WESTON Analyt.cal Laboratorie
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Date of Report: August 2, 1985

MATHER A.F.B.
SOLUBLE METALS SUMMARY REPORT
FOR
WATER SAMPLES REC'D JULY 2, 1985

W.0. NO. 0628-09-05

DATE SAMPLES COLLECTED: June 27, 1985
SAMPLES SUBMITTED BY: Debbie Jones

4 SOLUBLE
{ R.F.W. NO. SAMPLE Cd Cr °b N3 Ag
[ DESCRIPTION ug/L ug/L ug/L ug/L ua/L
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 61 2.5
-0110  MAFB-5 2.5 <10 <10 51 2.5
-0120  MAFB-4 <2.5 <10 <10 62 2.5
! SOL. METALS ANALYSIS NOT REQUESTED FOR SAMPLES ACW, ACW-1, MAFB-1, MAFB-2, MAFB-3
AND MAFB-30.
£.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 6-18-85 7-22-85

COMPILED BY: APPROVED BY

dith A. Porta Earl M. Hansen, Ph.D.

‘, aboratory Operations Manager Mananer
WESTON Analytical Laboratories WESTON Analytical Laboratorie-

(€
]
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Date of Report: August 2, 1985

MATHER 2.F.B.
INORCANICS SUMMARY REPORT
FOR
WATER SAMPLES REC'D JULY 2, 1885

W.0. NO. 0628-09-05

DATE SAMPLES COLLECTED: June 27, 1985
SAMPLES SUBMITTED BY:  Debbie Jones

R.F.W. NO. SAMPLE CN- Q/G PHENOLICS TOC
1 DESCRIPTION mg/L mg/L mg/L mg/L
8507-673-0010 FB-1 <0.01 0.24 0.00% 0.5
-0020 FH-5 N.R. 0.20 N.R <0.5
-0030 ACW N.R. 0.27 N.R <0.5
L -0040 ACW-1 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 Q.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 NLR <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 -~- --- --- 0.8
DUP (LAB DUPLICATE)
-0000 LAB BLANK --- --- --- <0.5
-000K BLANK SPIKE --- --- --- 96
RECOVERY
t.P.A, METHOD: 335.2 413.2 420.1 415.2
" DATE CF ANALYSIS: 7-9-85 7-2-85 7-16-85 7-5-85
| .. = NOT REQUESTED KQ /
1 D
COMPILED BY: wgﬁ&f: APPROVED BY:L/:@”//{)ZQM/
wiith A, Porta far] M. Hansen, Ph.D.
Laboratory Operations Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories
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Date of Revort: August 2, 1985

MATHER A.F.B.
METALS SUMMARY REPORT

FOR

SOIL SAMPLES REC'D JULY 19, 1985

W.0. 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/ Ka mg/Kg mg/Kg mg/Kg
3506-627-0010 Us 14.4 53.8 4.20 26.0 0.730
-0020 uso 13.1 101 4.03 22.7 0.580
-0020 DUP USD (LAB DUPLICATE)4&.4 23.3 3.37 20.6 0.33
-0030 DS 44.3 35.0 4.65 26.2 0.220
-0000 LAB BLANK --- --- --- --- 0.625
-000K BLANK SPIKZ --- --- --- --- ae
2LCOVERY
OATE OF ANALYSIS: 6-22-8%  6-29-85 €-29-85 8-1-85 7-25-85

COMPILED 8Y:

aps

Jadith A, Porta
LCaboratory Operations Manager
WESTOM Analytical Laboratories

e/
APPROVED BY;M

Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratorie
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Date of Report:

July 30, 1985

MATHER A.F.B.
DMN SUMMARY REPORT
FOR
SAMPLES REC'D JULY 2, 1985
W.0. 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 (D_-NITROBENZENE) i
83507-673-0010 FB-1 <1l 637
-0090 MAFB-6 <1 497
-0100 MAFB-60 <1 517
-0110 MAFB-5 <1 737
~-0120 MAFB-4 <l 527
8507~-673/ Lab Blank <1l 65%
8507-673/Spike Blank Spike 317 Recovery 55%
8507-673/Spike Dup. Blank Spike Dup. 447 Recovery 767
Approved bys S T g

Compiled byv:
dith A. Porta
ab Support Manager

WESTON Analytical Laboratories

.-Earl M. Hansen,’Ph.D.

Manager

WESTON Analvtical Laboratories




inter-office memorandum

TO: Katherine Sheedy DATE: suly 16, 1985

FROM: David Pen~Hur, Stockton Laboratory Oé
SUBJECT: Analvtical Results, Mather AF3, Second W. 0. No.:

Sarpling Round, June 1985

Attached are the results of +the analyvses performed at the Stockton Laboratory
on the samples collected in the second round of resampling at Mather AFR

P

AFW 2.74.39 ©-36
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MATHER AFB - Second Round, June 1985
QA/QC Data

1. Second Column Confirmation for Volatile Campounds

The following samples have been subjected to a second column confirmation.
The confirmation was performed qualitatively only. Campounds that were
identified and quantitated in the primary column, but could not be
confirmed, were reported as ND - not detected.

Sample ID
MAFB-3
MAFB-9
MAFB-11
MAFB-90
MAaFB-1
MAFB-2
MAFB-3
MAFB-5
HAFB-6
MAFBR-30
MAFR-60
aACW
ACH=-1

%)

Laboratory Duplicate for Volatile Compounds

Sample ID: MAFB-3

e e e pep—————

Campound Concentration, ug/L
i First Second
. i, i-Dicnlioroethene 1.1 1.7
i 1,1-Dicnloroethane 1.6 2.0
t Trans-1, 2-Dichloroethene 2.0 2.1
; 1, 2-Dichloroethane 0.16 D
| 1,1,1-Trichloroethane 0.71 0.53
Trichloroethene 100. 120.
‘ Tetrachloroethene 5.4 7.1
! Chlorobenzene 3.0 1.3
) 1, 2-Dichlorobenzene 1.0 n.76
{ 3enzene n.99 0.52
3 3 Matrix Spike for Volatile Carpounds
Compound Spike Percent Recovery
ug/L MAFB-7
)
4 Chlorobenzene 2.0 92
1, 2-Dichlorobenzene 2.0 30
b 1, 3-Dichlorobenzene 2.0 86
! 1,4-Dichlorobenzene 2.0 85
" Tolueen 2.0 89
1 K-3E
4
y
3
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MATHER AFB - second round, June 1985
QA/C Data

water Spike for Pesticides and Herbicides

Compound Spike, percent Recovery
S _ug/L_ —
o,p'-DDT 0.15 73
Chlorcdane 0.14 36
2,4-D 0.18 92
K-29
PR % "
-~ R , »
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LAB NO. 85-06-035

WATHER AFB - Second Round, June 1985
pCB Analysis

Parameter Detection )

Limit, ug/L MAFB-1 ~ MAFB- WFB-3  MAFB-30 ACW
pC3 1016 0.04 D ND ND D XD
pca 1221 0.10 D ND D D D
pC3 1232 0.10 D ND ND ND D
pCB 1242 0.05 ND D D : D
PCB 1248 0.08 ND ND D D D
pCB 1254 0.05 ND ND ND ND \D
pCs 1260 0.15 ND D D D D

K=-40

A
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MATHER AFB - Second Round, June 1985
Pesticide and Herbicide Analysis

LAB 0.

Concentration, ug/L

35-06-035

Campound Detection
Limit, ug/L MAFB-4 MAFB-5 MAFB-6 MAFB3-60 FB-1
o,p'-DDT 0.02 ND ND ND D ND
p,p'~DDT 0.02 D \D D D D
Chlordane 0.02 D ~ND T D ND
2,4-D 0.06 WD ND ND D XD
Kedl
A it rsectencinistin Tt 2 o L
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inter-office memorandum

TO: Katherine Sheedy DATE: November 4, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur 9 b
SUBJECT: Mather AFB Volatiles Analysis Results W. O No.:

Attached are the corrected results for the water samples collected at Mather
AFB during May and June 1985.

These Jata are corrected for laboratory blanks.
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3. FEDERAL PROTECTION OF GROUND-WATER QUALITY

The federal programs dealing with the protection of ground-water quality are agministered largely by the
Environmental Protection Agency (EPA. The federal programs which provide the framework for state regulations
are summarized 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
reiease. has not been published. Based on the proposed strategy published by EPA in November 1980 and recent
press releases. it appears that EPA wili be implementing a policy that would give the states lead responsibility in
the protection of ground-water quaiity. EPA's efforts apparently will be focused in three major areas:

Development of an internally consistent federal approach to ground-water protection

2 Monitonng. research and development efforts directed toward more comprehensive probiem definition and
new detection, controls, and clean-up technology development

3. Guidance, coordination, and assistance 1o states in the development of state policies

A significant component of EPA's policy is expected 10 be a ground-water classification system which could be
used to determine the degree of protection needed for various types of ground water. Ground-water classiication
15 discussed in Chapter 4.

3.2 CLEAN WATER ACT

This statute refers to ground-water protection in municipal waste waler treatment. planning. and researct: programs
fts pnncipal regulatory programs. however. focus on sutface water Section 303 empowers EPA to approve states
water qualty standards which are based on the states ciassification of nvers and streams. Many states have included
ground water in their defintion of “waters of the state” for purposes of this act (state summares) On this basis the
National (state) Poilutant Discharge Elimination System (NPDES /'SPDES) permitting process may be invocabie for
purposes of ground-water protection. In acdition the act empowers EPA 1o

1. Develop a comprehensive program for ground-water poilution control [Section 102(a))

2 In cooperation with states. equip anc maintain 3 survelllance sysiem for monitonng ground-water quality
[Section 104(a)(5))

3. Provide grants to states and area-wide agencies {0 develop ground-water Quality management plans to
1gentity salt water intrusion and control disposal of poliutants 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 ceveiopment of Best Management Practices (BMP) to control nonpoint source poliution problems
1o ground-water guainty [Section 208(b))

5. Develop critena for ground-water quarty considenng kind and extent of effects on hea'th and weltare trom
the presence of poiiutants [Section 304(a))

6. Determine information necessary 10 restore and maintain chemical. physical. and biological integnty of
ground water [Section 304(a))

7. Issue information on the tactors necessary 10 restore and mantain chemica! 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 rionitoring requirements for pubhic
water systems and provides for the protection of underground sources of dninking water The MCLs regulate the
quality of “finished’ water. 1.e.. water as deliverec no! the quality of the source water As discussed below the
MCLs have been utiized by EPA and the states as the basts for other regulations dealing with ground-wate*
qualily and protecnion

\r
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3.3.1 National Interim Primary Drinking Water Regulations

EPA initiated a detailed study of the health effects of various contaminants in water soon after the Safe Dnnki
Act (SDWA) was signed into law. So that the reguiations could inciude the findings of this and other studies. t
pnmary drinking water regulations were to be develooed in two stages: an intenm version and a final version T
interim version of the reguiation became effective 24 June 1977. SDWA provides for delegation of authonty to ¢
states. State Primary Drinking Water Regulations must be at least as stnngent as the federal regulations.

The National Interim Primary Drinking Water Regulations define Maximum Contaminant Leve! as the maxm
permissible level of a contaminant in water which is delivered to the free-flowing outiet of the ultimate user o
public water system, except in the case of turbidity (appiicable 0 surface water only) where the maxim,
permissibie level is measured at the point of entry to the distribution system. The MCLs are provided with the st:
summaries.

3.3.2 National Secondary Drinking Water Reguiations

These reguiations control contaminants in drinking water that primarily affect the aesthetic qualities relating to t
public acceptance of drinking water. At considerably higher concentrations of these contaminants. hea
implications may also exist as well as aesthetic degradation. The National Secondary Drinking Water Regulatio
are not federally enforceable but are intended as guidelines for the states.

Secondary Maximum Contaminant Levels (SMCLs) are defined as the maximum permissible ievel 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 summanes. The states may establish higher or lowe’ lew
which may be appropriate depending upon local conditions such as unavaifability of aiternate sources of water
other compelling factors, provided the public health and welfare are not adversely affected.

3.3.3 Sole Source Aquiter

The Sole Source Aquifer provisions of SDWA aliow EPA to designate an aquifer as he soie source of annk
water for an area thereby guaranteeing protection from contamination by federally assisied actvities Loc
regional, or state agencies can petition EPA for sole source designation. The EPA Admintstrator may designate
aquifer which is a sole or pnncipal drinking water sourcs if its contamination woulid create a signiticant hazarc
public heaith. If the designation is made, no federal money or financial commitment may be made for any pros
which the Administrator determines may contaminate the designated aquiter through its recharge zone

At this writing, February 1983. EPA has designated the following ten sole source aquifers.

Biscayne Aquifer - Flonda Nassau and Suffoik counties - New York
Buned Valley Aquifer - New Jersey Cape Cod - Massachusetts
Eawards Aquifer - Texas Fresno - Cahtornia

Camano Island—Whidbey Island Aquifer - Washington  Ten Mile Creek - Maryland
Spokane-Rathdrum Aquiter - Washington and ldaho Northern Guam Lens - Guam

The following eighteen are under consideration:

Anzona New York
Santa Cruz, Upper Santa Cruz, Aura-Aitar Basins Kings and Queens counties
. Sardimia
Calitormia
Schenectady
Scotts Valley Vestal
Delaware
Pennsyivania
New Castle County Seven Valleys
Fionda Taxas
Volusia - Flondan Aquifer Carmzo-Wilcox Aquiter
ldaho
Snake River Plain Texas and New Mexico
Detaware Basin
Lo;uas;::ano o Wisconsin
DaSotz Pl;gsh Niagara Aquifer
New Jersey
Coastar Plain
Riggewood

Upper Rockaway




3.3.4 Underground Injection Control

The Underground Injection Control (UIC) program regulates the uses of underground injection welis to protect an
underground source of drinking water (USDW). USDW means an aquiter or its portion which
1. supplies any public water system or contains a sufficient quantity of ground water to supply 8 public water
system,
2. curently supplies drinking water for human consumption or contains less than 10,000 mg/iter total
dissotved solids. and
3. is not an exempted aquifer (40 CFR 146.04 provides criteria for exemption).

SDWA requires any state designated by EPA as requiring a UIC program to develop and submit a state uIC
program for EPA approval. EPA has designated each of the fitty states.

The federal program classtfies injection wells as follows:
Class i—Wells used to inject hazardous waste, or ather industrial and municipal disposa!l wells which inject
fiuids beneath the lower-most formation containing a USDW within one-quarter mile of the well bore.
Class Il—Wells that inject fiuids

1. which are brought to the surface as pan 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 ili—Welis that inject for extraction of minerals including

1. mining of sultur 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 conventiona! mines such as stopes
leaching is included in Class V; and

3. sotution mining of salts 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 Aiso, welis used to inject hazardous waste that cannot be classihied

as Class | or Ciass IV under the above critena are Class IV wells.
Ciass V—All other injection wells (40 CFR 146.05(e) and 146.51 provide specific information angd exemptions).
Underground injection is controlied through the permiting process Construction, operation, monitonng and

reporting activities are controlled individual state programs are basec upon, and must be essentially equivaient
10, the federa! critena and standards (40 CFR 146).

3.4 TOXIC SUBSTANCE CONTROL ACT

Trus statute (TSCA) authorizes EPA to restnct or prohibit the manutacture. distribution, and use of products which
may result in unreasonable nsk 1o heaith and the environment. Although ground water is not specifically named in
the Act. EPA has taken the position that the protection of health and the environment inciudes the protection of

ground water.

3.5 FEDERAL INSECTICIDE, FUNGICIDE, RODENTICIDE ACY

Thes statute (FIFRA) gives EPA the responsibility to control the sale and use of all pesticides to prevent
unreasonable adverse environmenta: anc health effects. The use ano disposa' of pesticide packages ang
containers is also regulated. in decding 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,
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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

Subtitie 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 ptans, 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 classitying solid waste management facilities are provided in 40 CFR 257. EPA
cannot approve a state solid waste management program with less stringent criteria. Solid waste management
facilities failing to satisfy the criteria are considered open dumps. In order to satisty these criteria, 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 aiternative boundgary 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 Subtitie 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 axistence 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 disposa! facilities were issued after a wide range of reguiatory options were
considered. Over a period of several years, EPA proposed two different sets of land disposal standards and
solicited comments on various issues. On 13 February 1981, EPA issued temporary standards for new land
disposal facilities. The 26 July reguiations replace those temporary standards except for Class | undergrouna
injection wells. These will remain subject to the temporary standards until final standards are issuec.

The regulations consist pnimarily of two complementary sets of performance standards:
1. Asetof desoén and operating stangdards tailored to each of four types of faciibes
2. Ground-water monitonng and response regulations applicable to all land disposal facilities
The design and operating standards implement a liquids management strategy that has two goais
1. Minimize leachate generated at the facihity
2. Remove leachate generated to minimize its chance of reaching ground water
The major requirements include

1. Uner
® Reguirement: design to prevent migration of waste out of the tacility dunng its active life
e Applicability: landfills. surface impounoments. and waste piies

2. Leachate collection and removal
® Requirement coliect and remove leachate from the facility and ensure that leachate depth over the iiner
does not exceed 30 centimeters (1 foot)
® Apphcability. langhlls anc waste pues
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3. Run-on and runoft control systems
® Requirement: design ic control fiow during at least 25-year storm
o Apphcabiity: landfills, waste piles, land treatment

4 Wind dispersal controls
® Requirement cover waste or otherwise manage unit to control wind dispersa!
e Applicability: landfil's, waste piles, anc iand treatment units that contain particulate matter

5. Owvertopping controls
® Requirement: prevent overtopping or overfilling
e Applicability: surtace impoundments

6. Disposal unit ciosure
e Requirement: tinai cover (cap) over waste unit designed to minimize infiltration of precipitation
e Apphcability. landfilis and surtace impoundments (if used tor disposat)

7. Storage unit closure
o Requirement. remove waste and decontaminate
e Appiicability: surface impoundments used for treatment or storage and waste piles

8. Posiciosure Care
e Maintain etlectiveness of final cover
e 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 four main eiements:

1. A detection monitoring program which requires the permittee to install a system to monior ground water In
the uppermost aquifer to determine it a leachate plume has reached the edge of the waste management
area.

2. A ground-water protection standard ts se! when a hazardous constituent s detected The standard
specifies concentration imits, compliance pomnt, and comphance penod

3. A comphance monitonng program determines if the faciity is complying with its ground-water protection
standard

4. Corrective action 1s required when the ground-water protection standard s violated. The permittee mus!
either remove the contamination or treat it in place to restore ground-water quaity

Unti! hazardous waste management facilihes are tssued permits. existing facilities will continue to operate under
intenm status standards. Faciliies operating under intenm status will be required to file Part B applications for final

permits.

Under Subtitie C of RCRA. EPA approves state hazardous waste management programs in two phases. Phase !
authonzation gives states the nght to controi transportation and generation of hazardous wastes within their
borders and to regulate existing trea:ment, storage. anc disposal facies. Phase )' authonzation inciudes the
permiting of new facilihes.

3.7 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT

This statute (CERCLA). commonly referred to as Superfund. authorizes EPA to respond to releases or threatened
releases into the environment. including grounc water. of any hazardous substance which may present an
imminent and substanta! danger to public health The act provides furds for emergency action and has cost
recovery provisions
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CALIFORNIA

Classification—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 ciasses developed as part of Basin Manageme
Programs of the Water Resources Control Board and the Regional Boards.

Qualiity Standards~The general policy is a nondegradation policy to protect the present and possible future usq
of ground water as a source of potable, industrial, and agricultural water supply. Quality standards are specific
each use ciass and Basin Program.

Drinking Water Standarde~The California Water Resources Control Board has adopted the federal primary ar
secondary drinking water standards.

Appropristions—There are no state-wide permit requirements, however, see Controlied Use Areas beiow.

Controlied Use Areas—Several ground-water basins are being managed by local authorities in response |
special legisiative acts and court orders. These authorities regulate ground-water withdrawals within the
jurisdictions. However, these areas account for less than five percent of ail ground-water basins.

Well Construction—Local counties may adopt well construction standards and require driliers 10 be licensex
Approximately half of Califomnia's 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 |l weils will be regulated by the C
and Gas Division of the Department of Conservation.

Waste Management Faclilties-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 Waste-The Califomia Solid Waste Management Regulations require a ground-water mornitonn
system for disposal sites. Monitoring requirements are on a case-by-case basis.

Hazardous Waste—California has received interim status authonization for its RCRA Phase | program and i
seeking Phase Il authority. Ground-water monitoring requirements are included in permit conditions and ar
generally equivalent to EPA requirements.

Sole Source Aquifers—The Fresno area aquifer has been designated as sole source by EPA. The Scotts Valle
aquifer is under consideration by EPA.

Geological Surveys—

Division of Mines and Geoiogy Water Resources Division
Department of Conservation U.S. Geological Survey
1416 Ninth St. Federal Bidg., Room W-2235
Sacramento, CA 95814 2800 Cottage Way
916-445-1923 Sacramento. CA 95825
State Geologist: 916-484-4606

Or. James F. Davis District Chvef:

T.J. Durbin

References—
Califormia Water Quality Act Califonia Hazardous Waste Management

(Califormria Water Code. Div. 7, Ch. 482) Regulations

Califormia Solid Waste Management Regulations (Caiitornia Admin. Code, Title 22. Div 4, Cn 30)

(Califomia Agmin. Code, Title 14, Div. 7, Ch. 1-5

and 9)
Contacte-
Ms. Helen Joyce Peters Mr. Evan Nossoff
Department of Water Resources Water Resources Control Board
P.O. Box 388 P.O. Box 100
Sacramento, CA 95802 Sacramento, CA 95801
916-445-2182 316-322-8353

Revisions provided by Ms. Helen Joyce Peters in a letter received 11 Apn/ 1983.
L=-7
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CALIFORNIA

Drinking Water Standards

Monitoring Requirements

Parameter Solid Hazardous
(mg/! uniess noted) Federal State Quality Standards Waste Waste

Arsenic 0.05 0.05
Barium 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
Sitver 0.05 0.05
Fluonde 1.4-2.4 1.4-24
Nitrate (as N) 10.0 100
Endrin 0.0002 0.0002
Lindane 0.004 0.004
Methoxychior 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 01
Turbidity (TU) 1.0 1.0
Colitorm bacteria —

membrane filtter

test (#/100 mi) 1.0 1.0
Gross alpha (pCiN) 15.0 15.0
Combined Radium 226

and Radium 228 50 50
Beta and photon

particle activity

{mrem:yt) 4.0 4.0
Sodium M M
Chionde 250.0 250.0
Color (units) 15.0 15.0
Copper 1.0 1.0
Corrosivity Noncorrosive  Noncorrosive
Foaming agents 05 05
iron 03 0.3
Manganese 0.05 0.05
Odor (threshold no.) 3.0 3.0
pH (units) 6.5-8.5 6.5-85
Suttate 250.0 250.0
Tota! dissoived solids 500.0 500.0
2ing 5.0 5.0

Phenols

Specific conductance
Total organic carbon

Tota! orgaric halogen

Note “M" denotes monitonng requirement. See Section 4.3
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ENVIRONMENTAL PROTECTION AGENCY NATIONAL
INTERIM PRIMARY DRINKING WATER REGULATIONS

(40 CFR 141; 40 FR 59565, December 24, 1975; Amended by 41 FR 28402, July
9, 1976; 44 FR 68641, November 29, 1979; Corrected by 45 FR 15542, March 11,
1980; 45 FR 57342, August 27, 1980)

Title 40—Protection of Environment
CHAPTER I—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER D—WATER PROGHRAMS

PART 141 —=NATIONAL INTERIM
PRIMARY DRINKING WATER
REGULATIONS

Subpart A—General

1411 Applicability.

14).2 Definitions.

141.3 Coverage.

141.4 Variances and exemptions.
141.5 Siting requirements.

141.6 Effective dates.

Subpart B—Maximum Contaminant Levels

141.11 Maximum contaminant levels for in-
organic chemicals.

141.12 Maxispum  contaminant levels for
organic chemucals.

142113 Maximum contaminant levels for
turbidaty.

141.14 Mauimum  microbiological contami-
nant levels

141.15 Maximum  contaminant  levels for
radium-226. radium 228 and gross
alpha particle radicactivity 1n com-
mun:iy water systems.

141.16 Maximum contaminant levelc for beta
particle and photon radicactivity
from man-made radionuchdes in
community water systems

Subpart C—Monitoring and Analytical
Requirements

141.21 Microbiologica) contaminant sampling
and analytical requirements.

141.22 Turbidity sampling and analytical
requirements

141.23 Inorranic chemical samphng and
analytical requitements

141 24 Orvamic chiemicals other than total -
halomethanes. rampling and analyti-
cal requirements.

141.25 Analytical Methods for Radiocactivity.

141.26 Monttoring Frequency for Radioac-
tivity in Community Water Systems.

141.27 Alternative analytical techniques.

141.28 Approved laboratories.

141.29 Monitoring of consecutive public water
systems.

Subpart D—Reporting Public Notification,
and Record-keeping

141.31 Reporting requitements

141.32 Puthic nousfication of varniances. ex-
emptions, and non-compliance with
teculations

141 33 Record maintenance

N
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a
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Subpart E—Specia)l Monitoring Regulstions
for Urgnnic Chemicals

141.40 Spezial manitorine for organic chemi-
cals.

Authority: Secn 1412, 1414, 1445, and 1450
of the Public Health Service Act. 88 Stat. 1660
(42 U.S.C. 300¢-1. 300¢-3. 300)-4. and 300;-9).

Subpart A—General
§140.1 Applicalitiy.

This part establishes primary drinking
water regulations pursuant to section
1412 of the Public Health Service Act. as
amended by the Safe Drinking Water
Act (Pub. L. 83-523) ; and related rcgula-
tions apgplicable to public water systems.

§ 141.2  Decflinitions.
As used in this part. the term:

(a) “Act” means the Public Health
Service Act, as amended by the Bafe
Drinking Water Act, Pub. L. 93-523.

(b» “Contaminant”’ mcans any physl-
cal, chemical, biological, or radiological
substance or matter in water.

(¢c) “Maximum contaminant level”
means the maximum permissible level ot
a contaminant in water which 1= de-
livered to the free flowing outlet of the
ujtimate user of a public water system,
except in the case of turbid.ty v.here the
maximum permiscible level is mecaswed
at the point of entry to the distribution
system. Contaminants added to the water
under circumstances controlied by the
user, except those resulting from corrc-
sion of piping and plumbing caused by
water quality, are excluded from this
definition.

(d)» “Person” means an individual,
corporation, company, association, part-
nership, State, municip2lity, or Federal
agency.

(e) Public water system™ mcans a
svstem for the provision to the public
of piped water for human consumption,
\f such system has at least fifteen service
connections o7 regularly serves on aver-
age of at least twenty-five individuals
daily at Jeast 60 days out of the year.
Such term includes (1) any collection,
treatinent, storage, and distribution fa-
cilities under control of the opcrator of
such systein and uzed primarily {n con-
nection with such system. and (2) any
collection or pretreatment storage facili-
tiecs not under such control which are
uced primarily in connection with such
iv:tem. A publie water system is c.ther

L-9

a “coinmunity water svstem™ ¢r a °
commur.ity water system.”

(i) “Community water system™ n
a4 public water system which cerv
least 15 service connections used by :
round residents or regularly scrve
least 25 year-round resideats

1) “Non-community water sy:
means & public water system that i
a community water system.

f) “Sanitary survey™ means ar
site review of the water source, f
ties, equipment, operation and ma
nance of a public water system fo
purpose of cvaluating the adcqua.
such source, facilities, equ:p:acnt
eration and mamtenance for proh
and distributing safe érmbinge wate

(g) “Standard sample” neans
aliquotl of finwshed drinking waeter th
examined for the prescnce o! cob
buactena.

thy " State” micans the a ;i y ©
3tate government which has jur
tion over public water systermis D
any peujod when a State down not
primary enforcement re pons,
pursuant o Scction 1413 of ‘nec Ace
term "State” means the Re,.onal
ministrator, U.S. Frvironmerntid Pr
tion Agency.

(1) “Supplier of water” merans
Derson who ownsi o1 operatcs a p
water system.

() "Dose equivalent” means the |
uct of the absorbed dose from ion
radiation and such factors as accour
differences in biological effectivenes:
to the type of radiation and its dist
tion in the bedy ac specificd by the
ternational Commission on P -Ligle
Units and Measuraments (JCKU)

(k) “"Rem” means the umt of
equivalent from ionizing radiation tc
total body or any internal organ or o
system. A “millirern (mrem)’ s 1.
of arem.

) :'Picocyrie (pCi)" mean<that q
tity of radioactive material produ
2.22 nuclear transformations per min

(m) “Gross alpha particle activ
means the total radiosctinity due
alpha particle emiscion ac inforred
measurements on a dry sample

{n) "Man-made beta particle und 3
ton emitters” means all rolionud
emitting beta particles and or phot

[Sc 141 2int]
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FEDERAL REGULATIONS

listed in Mazximum Permiscible Biuly
RBurdens and Maximum Permiscible Con
centration of Radionuclides in A ur
Water for Occupational Exposure, NHS
Handbook 69. except the dsughter proul-
ucts of thorium.232. uranium-235 and
uranium-238.

(o) “Gross beta particle activity’
means the total radioactivity due to beta
particle emission as inferred from measx-
urements on a dry sample.

[41 FR 28402, July 9. 1976}
[141.2 (p)(1) added by 44 FR 68641,
November 29, 1979}

(p) Halogen' means one of the chem-
ical elements chlorine. bromine or iodine.

(q) *“Trihalomethane™ (THM) means
one of the family of organic compounds,
named as derivatives of methane,
wherein three of the four hydrogen
atoms in methane are each substituted
by s halogen atom in the molecular
structure.

{r) “Total trihalomethanes™ (TTi{M)
means the sum of the concentration in
milligrams per liter of the
trihalomethane compounds
(trichloromethane [chloroform],
dibromochloromethane,
bromodichloromethane and
tribromomethane [bromoform]). rounded
to two significant figures.

{s) “Maximum Total Trihalomethane
Potential (MTP)” means the maximum
concentration of total trihalomethanes
produced in a given waler containing a
disinfectant residual after 7 days at a
temperature of 25° C or above.

{t) "Disinfectant™ means any oxidant,
including but not limited to chlorine,
chlorine dioxide. chloramines. and
ozone added to water in any part of the
treatment or distribution process, that is
intended to kill or inactivate pathogenic
microorganisms.

§ 141.3 Coversge.

This part shall apply to each public
water system, unless the public water
system meets all of the following condi-
tions:

(a) Consists only of distribution and
storage fucilities (and does not have any
collection and treatment fucilities) :

(b) Obtains all of Its waler from, but
is not owned or operated by, n pudblic wa-
ter system to which such regulations
apply:

«¢) Does not scll water to any person;
and

(d) Is not a carrier which convev:
passengers in interstate commerce.

§141.3

Variances or exemptions from certain
provisions of these regulations may be
granted pursuant to Sections 1415 and
1416 of the Act by the entity with pri-
mary enforcement responsibility, Provi-
s0ns under Part 142, National Inferim
Primary 'Drinking Water Recgulations
{mplecmcentation—subpart E (Variances)

Varizaces and exemptions-

arul rubpart B (FExemptions) —apply
where EIFA hix primnary enforcement
respon dhlinty,

PREY B

Before a person may enter into a fi-
nancinl conmnitment for or Initiate con-
struction of a now public water system
or Increase the capacity of an existing
public water sysiem, he snall notify the
State_and. o the extent practicable,
avold locating part or all of the new or
expanded fuclity nt a site which:

‘a) 1s subjort to a significant rik
frora carthquakes, floods, fires or other
disasters which could cause a breakdown
of the publie water system or a portion
thereo!: or

(b) Except for intake structures, is

within the floodplain of a 100-year flood
or is lower than any recorded high tide
“here appropriate records exlist.
The U.S. Environmental Protection
Agency will not seek to override land use
decisions aflecting public water systems
siting which are madc at the State or lo-
cal government levels,

Niting requircmnents.

§ 141.6 Effective dates.

1141.6 revised by 44 FR 68641. November 29,
1979)

(a) Except as provided in paragraph
(b) of this section. the regulations set
forth in this part shall take effect on
June 24,1877,

(b) The regulations for total
trihalomethanes set forth in § 141.12(c)
shall take effect 2 years after the date of
promulgation of these regulations for
community water systems serving 75.000
or more individuals, and 4 years after
the date of promulgation for
communities serving 10,000 to 74.999
individuals.

{c) The regulations set forth in 141.11
{a). (c) and (d); 141.14(a)(1):
141.14(b)(1)(c): 141.14(b)(2){i); 141.14(d):
141.21 (a), (c) and (i): 141.22 (a) and (e}):
141.23 (a)(3) and (a)(4); 141.23(f};
141.24(s)(3): 141.24 (e) and (f): 141.25(e);
141.27(a}); 141.28 (a) and (b); 141.31 (a),
{c). (d) and (e); 141.32{b)(3): and
141.32(d) shall take effect immediately
upon promulgation.

(d) The regulations set forth in 141.41
shall take effect 18 months from the date
of promulgation. Suppliers must
complete the first round of sampling and
reporting within 12 months following the
effective date.

{e) The regulations set forth in 141.42
shall take effect 18 montbs from the date
of promulgation. All requirements in
141.42 must be completed within 12
months following the effective date.

[141.6 (c)-(e) added by 45 FR 57342,
August 27, 1980]

Envitonment Feporter
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Subpart B—Maximum Contaminant tevels

§ 1111 Maximum contaminant levels
Tor inerganic chemicula

(a) The MCL for nitrate is applicable
to both community water systcms and
non-community water systems excep! as
provided by in paragraph (d). The levels
for the other organic chemicals apply
only 1o community water systems.
Compliance with MCLs for inorganic
chemicals {s calculated pursuant 1o
§ 141.23,
{141.11ta) amended by 45 FR 57342.
August 27, 1980)

(b) The following are the maximum

contaminant levels for tnorganic chemi-
cgls other than fluoride:

Level,
milhgrams
Contaminant per liter
Arsenle __ ... . L. __ . _____. 0.05
BArlUM e . 1.
Caamium ___._._ . _.______._._.... 0.010
Chromium ____.___.__________.._ 0.05
Lead o eeen 0 05
Mercury oo eaan. 0. 002
Nitrate (as N). ... _._____. 10.
Selenlum __._ ... ____ ... 0.01
BVeT (o 0. 0%

(c) When the annual average of the
maximum daily air temperatures for the
location in which the community water
system is situated is the following, the
maximum contaminant levels for luoride
are:

Terpmatone Level
Divies 1haes Calane milucmms

Palnenhos per hiter
ST and ielon 12.00nd bodew T4
HE R R LIt ito WG, . Ty
Mtto@n HI1a176, on
tdrtosuh | R P (IR 1
Tt L heNn2 16
3t BRIV L2 DO, 14

(¢) Fluoride at optimum levels in
drinking water has been shown to have
beneficial effects in reducing the
occurrence of tooth decay.

1141.11 (c) amended by 45 FR 57342,
August 27, 1980)

(d) At the discretion of the State.
nitrate levels not to exceed 20 mg/! may
be allowed in a non-community water
system if the supplier of water
demonstrates to the satisfaction of the
State that:

(1) Such water will not be available to
children under & months of age: end

(2) There will be continuous posting of
the fact thal nitrate levels exceed 10
mg/l and the potential health effects of
exposure; and

(3} Local and State public health
suthorities will be notified annually of
nitrate levels that exceed 10 mg/!: and

(4% No adverse health effects shall
resuit.

1141.11 ¢d) added by 45 FR 57342, Aurust
27. 19450}

[Sec. 181 11(¢)(4))
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PRIMARY WATER RULES

§ 141.12  Maximum contaminant levels for
{ otganic chemicals.

(141 12 revised by 43 FH 68641 Novembay 29,
1979
The following are the maximum
contaminant levels for organic
chemicals. The maximum contaminant
levels for organic chemicals in
{parigraphs (a) and (b) of this scction _
apply toall communily water systcms.
Compliance with the maximum
contaminant levels in paragraphs {a)
and (b) is calculated pursuant to
§ 141.24. The maximum comtaminant
level for total trihalomethanes in ~ _
paragraph (€) of this section ‘applies onfy
Jdo community waler systems which
serve a population of 10,000 or more”
individuals and which add s
disinfectant (oxidant) to the water in
any part of the drinking water treatment
process. Compliance with the maximum
contaminant level for total
trihalomethanes is calculated pursuant
to § 141.30.

Level.
millicrams
per liter

(a) Chlorinated hydrocarbons:

Endnin (1.2.3.4.10. 10-hexachlors. 0.0002
6.7-epoxy-1.4. 42.5.6.7.8.82-0c1a- of(,ffb
hydro-1.4-endo. endo-5.8-dimeth.
sno naphthalene).

Lindane (1.2.3.4.5.6-hexachlorocy- 0.%
clohexane. ramma isomer). H

Methoxyvchlor (1.1.1-Trichloro-2. 2. 0.1
bis [p-methovy pheniil ethane) Joo PP.

Toxaphene (C,,H,Cl,-Technical 0.005
chlorinated camphene. 67-69 per-
cent chlorine:

(b1 Chlorophenoavs.
2.4-D. (2.4-Dichlorophenoavacetic 01

scrd). Ivo,ﬂ

245 TP Sihex 12,45 Trchloro- 0.01
phenox\propionic acid. /p"h

{c) Total trihalomethanes {the sum of
the concentrations of bromodichloro-
methane. dibromochloromethane. tri-
bromomethane (bromoform) and tri-
chloromethane (chloroform) 0.10 me 1.

1141 121c0 added by 3§ FR E£8641. November
29 1979

§ 141.13 ‘Maximum contaminant levels
for turbidity. .

The maximum contaminant levels for
turbidity are applicable Lo both commu-
nity water systems and non-community
water systems using surface water
sources in whole or {n part. The maxi-
mum contaminant levels for turbidity
in drinking water, measured at a repre-
sentative entry pointis) to the dictribu-
tion system. are

(a) One turbidity unit (TU), as de-

102480
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termined by noamonthly average pursuant
to §141.2°, exeept that five or fewer
turbidity unit= may Lbe allowed #f the
rupplicr of water can demonstiate to the
Btate thnt the hicher tirbidity does nos
do any of the following:”

(1 Juterfere with disinfection;

(2) Pricvent mmaintenance of an effec-
tive dizinfectant agent throughout the
distribution system; or

(3) Interfoere with microbiological
determinntions.

(b) Five turbidity units bused on an
averng:e for two consecutive days pursu-
ant to § 141.22.

§ 14314 "Maximum microbiolugical con-
Juniinunt levela, ™

The maximum contaminant levels for
coliform bncteria, applicable to com-
munity water systemsz and non-com-
munity water systems, are as follows:

{(a8) When the membrane filter tech-
nigue pursuant to §141.21(a) is used,
the number of coliform bacteria shall
not excecd any of the following:

[141.14¢an1) revised by 45 FR 57312,
August 27, 1980]

(1) One per 100 milliliters as the
arithmetic mean of all samples
examined per compliance period
pursuant to § 141.21(b) or {c), except
that, at the primacy Agency's discretion
systems required to take 10 or fewer
samples per month may be authorized to
exclude one positive routine sample per
month from the monthly calculation if:
(i) as epproved on & case-by-case basis
the State determines and indicales in
writing to the public water system that
no unreasonable risk to health existed
under the conditions of this
modification. This determination should
be based upon a number of factors not
limited to the following: (A) the system
provided and had maintained an active
disinfectant residusl in the distribution
system, (B) the potential for
contamination as indicated by a
sanitary survey. and (C) the history of
the water quality at the public water
system (e.g. MCL or monitoring
violations}); (ii) the supplier initiates a
check sample on each of two
conseculive days from the same
sampling point within 24 hours after
notification that the routine sample is
positive, and each of these check
samples is negative; and (iii) the original
positive routine sample is reported end
recorded by the supplier pursuant ‘o
§ 141.31(a) and § 141.33(a). The supplier
shall report to the State its compliance
with the conditions specified in this
paragreph ahd & summary of the
corrective action taken to resolve the
prior positive sample result. If & positive
routine sample is not used for the
monthly calculation, another routine

L-11
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sample must be analyzed for complisnce
purposcs. This provision may be used
only once during two conscculive
compliance periods,

(2) Four per 100 milliliters in mor
than one sample when less than 20 ar
exuinined per month; or

(3) Four per 100 milliliters in mor
than five pereent of the samples she:
20 or more are cxamined per month.
" (b)(1) When the fermentation tub
mcthod and 10 millfiiter standard por
tions pursuant to §141.21(a) are used
coliform bacteria shall not be present 1
any of the following:

1141 14bMIND reviced by 45 FR 53142
August 27, 1980}

(i} More than 10 percent of the
portions (tubes) in any one month
pursuant to § 141.21 (b) or {c} except
that, at the State’s discretion, systems
required to take 10 or fewer samples per
month may be authorized to exclude one
Ppositive routine sample resulting in one
or more positive tubes per month from
the monthly calculation if: (A) as
approved on a case-by-cane basis the
State determines and indicates in
wriling to the public water system that
no unreasonable risk to health existed
under the conditions of this
modification. This determination should
be based upon a number of factors not
limited to the following: {1) the system
provided and had maintained an active
disinfectant residual in the distdbution
system, (2} the potential for
contamination as indicated by 8
sanitary survey. and (3) the history of
the water quality at the public water
system (e.g. MCL or monitoring
violations); {B) the supplier initiates a
check sample on each of two
consecutive days from the sampling
point within 24 hours after notification
that the routine sample is positive, and
each of these check samples is negative;
and (C) the original positive routine
sample is reported and recorded by the
supplier pursuant to § 141.31(a) and
§ 141.33(a). The supplier shall report to
the State its compliance with the

conditions specified in this parzgraph
and report the sction taken 1o resolve
the prior positive sample result. If 8
positive routine sample is not used for
the monthly calculation. anothes routine
sample must be snalyzed for compliance
purposes. This provision may be used
only once during two consecutive
compliance periods.

(11) three or more portlons in more
than one sample when less than 20 sam-
ples are examined per month: or

(iif) three or more portions in mare
than five percent of the samples when
20 or more samples are examined per
month.

(2) When the fermentation tule

[Sec 141.14(b)(2)]
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Water Quality Criteria Documents;
Availability -

AGENGY: Environmental Protection
Agency.

AcTION: Notice of Water Quality Criteria
Documents.

SUMMARY: EPA announces the
availability and provides summaries of
water quality criteria documents for 64
toxic pollutants or pollutant categories.
These criteria are published pursuant to
section 304(a)(1) of the Clean Water Act.
AVARASILITY OF DOCUMENTS:
Summaries of both aquatic-based and
health-based criteris from the .
documents are published below. Copies
of the complets documents for
individual pollutants may be obtained
from the National Technical Information
Service (NTIS), 5285 Port Royal Road.
Springfield, VA 22101, (703-487—4650). A
list of the NTIS publication order
numbers for all 84 criteria documents is
published below. Ttese documents are
also available for public inspection and
copying during normal business hours
at Public Information Reference Unit.
U.S. Environmental Protection Agency.
Room 2404 (rear), 401 M St., S.\V.,
Washington, D.C. 20460. As provided in
40 CFR Part 2. a reasonable fee may be
charged for copyirg services. Copies of
hese documents are aiso available for
review in the EPA Regional Office
\ibraries.

teloW. nequests sent to that office will
be forwarded to NTIS or returned to the
sender.

1. Acenaphthene. PB81-117269.

2 Acrolein. PB81-117277.

3. Acrylonitrile. PB81-117288.

4. Aldrin/Dieldrin, PE81-117301.

S. Antimeny, PB81-117319.

8. Arsenic. PB81-117327.

7. Asbestos, PB81-117335.

8. Benzene, P881-117293.

9. Benziaine, PR81-117343.

10. Beryliium. PB81-117350.

11. Cadmium. PB31-117368.

12. Carbon Tetrachioride. PB81-
117376,

13. Chlordane. PB81-117384.

14. Chlorinated benzenes. PB81-
1173g82.

18. Chlorinated ethanes. PB81-117400.

16. Chioroalky! ethers, PB81-117418.

17. Chlorinated naphthalene, PB81-
117428.

18. Chlorinated phenols. PBE1-117434.

19. Chlorofcrm. PE81-117412.

20. 2-chiorophenol. PB31-117459.

25. Dichlorobenzenes, PB01-1173509.

28. Dichlorobenzidine, PB81-117517.

27. Dichloroethylenes, PB81-117525.

28. 2.4-dichlorophenol. PB81-117533.

29. Dighloropropanes/propenes, PB81-
117341.

30. 2.4-dimethylphenol, PB81-117358.

31. Dinitrotoluens, PB81-117568.

32. Diphenylhydrazine. PB81-117731.

33. Endosulfan, PB81-1173574.

34. Endrin, PB81-117382.

33. Ethyibenzene, PB81-117500.

38. Fluoranthene, PB31-117808.

37. Haloethers, PB81-117818.

88. Halomethanes, PB81-117624.

39. Heptachlor, PB81-117832,

40. Hexachlorobutadiens, PB81-
117640.

41. Hexachlorocyciohexane. PB81-
117687,

42 Hexachlorocyclopentadiene, PB81-
11788S.

43. Isophorone. PB81-117673.

#4. Lead, PB81-117881.

4S. Mercury, PB81-117699.

46. Naphthalene, PB81-117707.

47. Nickel, PB81-117718.

48. Nitrobenzene, PB81-117723,

49. Nitrophenols, PB81-117749.

$0. Nitrosamines, PB81-117758.

$1. Pentachlorophenol, PB81-117764.

$2 Phenol. PB81-117772

$3 Phthalate esters. PB81-117780.

$4. Polychiorinated biphenyls (PCBs),
PB81-117798.

55. Polynuclear aromatic
hydrocarbons. PB81-118C6.

56. Selenium. PB81-117814.

57. Silver. PB31-117822.

58. Tetrachloroethylene, PB81-117830.

39. Thallium. PB81-117848.

60. Toluene, PB81-1178S3.

6L Toxaphene, PB81-117883.

62 Trichloroethylene. PB81-117871.

83. Vinyl chioride, PB81-117889.

64. Zinc, PB81-117897.

POR FURTHER INFORMATION CONTACT:
Dr. Frank Gostomski. Criteria and
Standards Division (WH-385), United

Background

Pursuant to section 304(2)(1) of the
Clean Water Act., 33 U.S.C. 1314(a)(1).
EPA is required to peripdically review
and publish cnteria for water quality
accurately reflecting the latest scientific
knowiedge:

(A) on the kind and extent of all

identifiable eifects on reaith and welfare
inciuaing. but cot lim:ted to. plankton. fish,

L-13
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. Chromium., PB81-117487. shellfish, wildlife. plant lify, shorelines.
g\mg:mzmn PROTECTION 22.3_ Copper. PB81-117475. beaches. esthetics. and recrestion which mey
23. Cyanides. PB81-117483. : '!P;t::d k‘om l.ho p‘:du;:. of Nallmm::f
) an of water. inclu groundwater.
Pk 161 24. DDT, PBOL-137401, (®) o: the c’oncmmdon and dispersal of

pollutants. or their byproducts. through
siological, physical. and chemical processes.
and (C) on the effects of pollutanis on
biological community diversity. producuviry,
and stability. including information on the
factors affecting rates of sutrophication and
rates of organic and inorgsnic sedimentation
for varying types of recsiving waters.

EPA is today announcing the
svailability of criteria documents for 64
of the 63 pollutants designated as toxic
under section 307(a)(1) of the Act. The
document on TCDD (Dioxin) will be
published within the next month after
review of recent studies. Criteria for the
section 307(a)(1) toxic pollutants being
published today will replacs the criteria
for those same pollutants found in the
EPA publication. Quality Criteria for
Water, (the “"Red Book.”) Criteria for ail
other pollutants and water constituents
found in the “Red Book"” remain valid.
The criteria published today have been
derived using revised methodologies for
determining pollutant concentrations
that will, when not exceeded.
reasonably protect human health and
aquatic life. Draft criteria documents
were made available for public
comment (44 FR 15928, March 15, 1979,
44 FR 436860, July 25. 1979. 44 FR 56628,
October 1, 1979). These final criteria
have been derived after consideration ¢
all comments received.

These cnteria documents are also
issued in satisfaction of the Settlement
Agreement in Natura/ Resources
Defense Council. et al. v. Train, 8 ER.C.
2120 (1976). modified. 12 E.R.C. 1823
(D.D.C. 1979). Pursuant to paragraph 11
of that agreement, EPA is required to

. publish cniteria documents for the 65

pollutants which Congress. in the 1977
amendments to the Act. designated as
toxic under section 307{a)(1). These
documents contain recommended
maximum permissible pollutant
concentrations consistent with the
protection of aquatic organisms. human
beaith. and some recreational achivities.
Although paragraph 11 :mposes certain

Joligations on the Agency. it does nct

ate additional authority.

The Development of Water Quality
Critenia

Section 304{a){1) criteria cortain two
essential types of information: (1)
discussions of available scientific data
on the effects of pollutants on public
health and weifare. aquatic life and
recreation. arnd (2) quantitative
conceatrations or qualitative
assessments > the pollutants in water
which will generally ensure water
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quality wdequate 10 support a specified
wateruse.-Under section 304(a)(1). these
Citeria are based solely on dats and
scientific judgments on the relationship
between pollutant concentrations and
environmental snd human health
effects. Criteris values do not rellect
considerations of ecanomic or .
technological feasibiiity.

Publication of water quality criteris of
this type has been an ongoing process
which EPA. and its predecessor Agency.
the Federal-Water Pollution Control
Administration. have been engaged in
since 1968. At that time the first Federsi
compiiation of water quality criteria. the
so-called “Green Book™ (Water Qua.ity
Criteria). was putlished. As now., these
criteria contained both narrative
discussions of the environmental effects
of pollutants on a rarge of possible uses
and concentrations of poliutants °
nesessary to support these uses. Since
that time. water quality criteria have
been revised ana expanded with
publication of the “Biue Book™ (1Vater
Quality Criteria 1872} in 1973 snd the
*Red Book™ (Quality Criteria for Water)
in 1978.

Since publication of the Red Book
there have been substantial changes in
EPA's approach to assessing scientific
data and deriving section 304(a)(1)
criteria. Previous criteria were derived
from a limited data base. For many
pollutants, an aquatic life criterion was
derived by multiplving the lowest
concentration known to have acute
lethal effect on half of a test group of an
aquatic species (the LC50 value) by an
application factor in order to protect
against chronic effects. If data showed a
substance to be bioaccumulative or to
have otker significant long-term efiects,
a factor was used to reduce the
indicated concentrations to a level
presumed to be protective. Criteria for
the protection of human health were
similariy derived by considering the
poilutants’ acute. chronic. and
bicaccumulative effects on non-human
rzamma!s and humans.

Although a continuation of the
process of crileria development. the
criteria published today were derived
using revised methodologies
(Gudelines) for calculating the impact
of pollutants on human health and
aquatic organisms. These Guidelines
consist of systematic methods for
assessing valid and appropnate data
concerning scute and chronic adverse
effects of pollutants on aquatic
organ:sms. ron-hunan mammals. and
humar.s By use of these data in
prescnibed ways. criteria are formulated
to protect aguatic iife and human heaild
from exposure to the polivtan's. Fer

-~

some pollutants, bioconcentration
properties are used to formulate criteria
protective of aquatc life uses. For
almost all of the pollutants,
bioconcentration properties are used to
assess the relative extent of human
exposurs to the pollutant either directly
through ingestion of water or indirectly
through consumption of aquatic
organisms. Human health criteria for
carcinogens are presented as
incremental risks 1o man associated
with specific concentrstions of the
pollutant in ambient water. The
Guidelines used to derive criteria
protective of aquatic life snd human
health are fully described in appendices
B and C. respectively, of this Notice.
The Agency believes that these
Guideiines provide criteria which more
accurately reflect the effects of these

. pollutants on human heaith and on

aquatic organisms and their uses. They
are based on a more rational and
consistent approach for using scientific
data. These Guidelines were developed
by EPA scientists in consultation with
scientists from outside the Agency and
they have been subjected to intensive
public comment.

Neither the Guidelines nor the criteria
are considered infiexible doctrine. Even
at this time. EPA is taking action to
employ the resources of peer review
groups. including the Science Advisory
Board. to evaluate recently published
data. and EPA is conducting its own
evaluation of new data to determine
whether revisions to the critenia
documents would be warranted.

The criteria published today are
based solely on the effect of a single
poliutant. However, pollutants in
combination may have different effects
because of synergistic. additive, or
antagonistic properties. It is impossibie
in these documents to quantify the
combined effects of these polintants,
and persons using criteria should be
aware that site-specific analvsis of
actual combinations of pollutants may
be necessary to give more precise
indications of the actual environmental
iczpacts of a discharge.

Relationstip of the Section 304(aj(3)
Criteria to Regulatory Programs

Section 304(a)(1) criteria are not rules
and they have no regulatory inpact
Rather. these criteria present scientfic
dats and guidance on the enviromental
effect of pollutants which can be useful
to denive regilatory requiremerts based
on considerations cf water quality
imzacts Urnder the Clean Water Acl
these regulatory requireents may
include the promulgato=n of water
quaiity-based effiuent limitations undet
secticn 302 weter quaiity standards

L-14

under section 303. or toxic pollutent
effluent standards under secticn 227,
States are encouraged to begin to
modify or. if necessary, deveiop new
programs necessary to support the
implementation of regulatory control.
for toxic pollutants. As appropriate.
States may incorporate critesia fortc ’
pollutants, based on this guidance. ir,
their water quality standards.

Section 304{a}(3) criteria have been
most closely associated with the
development of State water quality
standards. and the “Red Book™ value
have, in the past. been the basis for
EPA's assessments of the adequacy of
State requirements. However, EPA is
now completing & major review of its
water quality standards pciicies and
regulations. After consideration of
comments received on an Advance
Notice of Proposed Rulemaking (43 F
29588, July 10. 1978) and the dralt
criteria documents, the Agency. intends
to propose, by the end of thus vear, a
revised water quality standards
regulation which will clarify the
Agency's position on a number of
significant standards issues.

With the publicstion of these criter
however. it is appropriate to discuss
EPA's current thinking on standards
issues relating to their use. This
discussion does not establish new

. regulatory requirements and is intenc.

as guidance on the possible uses of
these criteria and an indication of fut--»
rulemaking the Agency mav undertak
No substantive requirements will be
established without further oppecriunity
for public comment

Water Quality Standards

Section 303 of the Clean Water Act
provides tha! water quality standards be
developed for all surface waters. A
water quality standard consists
basically of two parts: (1) A "designatec
use” for which the water body is to te
protected (such as "agricultural.”
“recreation” or “fish and wildiile”). a
(2) “cnteria” which are numerical
pollutant concentrauon limits or
narrative siatements necessary to
preserve or achieve the designated us
A water quality standard is developeu
through State or Federal rulemaking
proceedings and must be translated -
enforceable effiuent limitations in a
point source (NPDES) permi! or mav
form the basis of best management
pracuces applicable to nonpo:nt sour:
under sect:on 208 ¢f the Ac!.
Relationship of Section 304(z1:2)
Criteria to the Criterio Cox=ponent of
State Water Quel:ty Stencarcs:

In the A'PRM. EPA anroucced a
poucy of "presumpuve apphicabibthy ™ for



79320

Federal Register / Vol. 45. No. 231 / Friday. November 28, 1980 / Notices

ssction 304(a)(1) criteria codified in the
“Red Book.” Presumptive applicability
meant that @ State had to adopt &
criterion for a particular water quality
parameter at least as stringent as the
recommendation in the Red Book unless
the State was able to justify a less

“stringent criterion based on: natural -

background conditions, more recent
scientific evidencs. or local. site-specific
information. EPA is nsdndln%thc
g:ucy of presumptive applicability

cause it has proven to be too
inflexible in actual practics.

Although the section 304(a){1) criteria
represent a ressonable estimate of
pollutant concentrations consistent with
the maintenance of designated water
uses. States may appropriately modify
these values to reflect local conditions.
In certain circumstances. the criteria
may not accurately reflect the toxicity of
a pollutant becauss of the effect of local
water quality characteristics or varying
sensitivities of local populations. For.
example, in some cases, ecosystem
adaptation may enable a viable,
balanced aquatic population to exist in
waters with high natural background
levels of certain pollutants. Similarly,
certain compounds may be more or less
toxic in some waters because of
differences in alkalinity, temperature,
hardness. and other factors.

Methods for adjusting the section
304(a){1) criteria to reflect these local
differences are discussed beiow.

Relationship of Section 304(a)(1)
Criteria to Designated Water Uses:

The criteria published today can be
used to support the designated uses
which are generally found in State
standards. The following section
discusses the relationship between the
criteria and individual use
classifications. Where a3 water body is
designated for more than one use.
criteria necessary to protect the most
sensitive use should be appited.

1. Recrection: Recreauional uses of
water inciude such activities as
swimrzing, wading, boating and fishing.
Although insufficient data exust on the
effects of toxic pollutants resulting from
exposure through such primary contact
as swimming, section 304{a}{1) cnteria
based on buman heaith effects may be
used to support this designated use
where fishing is included in the State
definition of "recrestion.” Ia this
situation cnly the portion of the criterion
based on fish consumption should be
used.

2. Proteciion crd Propegciion 07 F.sk
c~d Other Aquctc Life: The sect.on
304ia, 1) criterna based on loxicity 10
souctz ife mav be used direct 2

SLpr Tl in.s Cesignalel usc

3. Agricultural and Industrial Uses:
The section 304{a)(1) criteria were not
specifically developed to reflect the
impact of pollutants on agricultural and
industrial uses. However, the criterie
developed for human health and aquatic
life are sufficiently stringent to protect
these other uses. States may establish
criteria specifically designed to protect
these uses.

4. Public Water Supply: The drinking

. waler exposure component of the

human health effects criteria can apply
directly to this use classification or may
be appropriately modified depending
upon whether the specific water supply
system falls within the auspices of the
Safe Drinking Water Act's (SDWA)
regulatory coantrol. and the type and
level of treatment imposed upon the
supply before delivery to the consumer.
The SDWA coantrols the presence of
toxic pollutants in finished (“end-of-
tap”) drinking water. A brief description
of relevant sections of this Act is
necessary to explain how the SDWA
will wark in conjunction with section
304(a)(1) criteria in protecting human
health from the effects of toxics due to
consumption of water.

Pursuant to section 1412 of the SDWA,
EPA has promulgated “National Interim
Primary Drinking Water Standards” for
certain organic and inorganic
substances. These standards establish
“maximum contaminant levels”
{“"MCLs"} which specify the maximum
permissible level of a contaminant in
water which may be delivered o a user
of a pubiic water system now defined as
serving a minimum of 25 people. MCLs
are established based on consideration
of a range of factors including not oaly
the health effects of the contaminants
but aiso technological and economic
feasibility of the contaminants’ removal
from the supply. EPA is required to
establish revised primary drinking water
regulations based on the effects of a
contaminant on human health. and
include treatment capability. mon:torira
availabulity, and costs. Under Section
1401{1)(D)(i) of the SDWA. EPA s aiso
allowed to estabiish the sunimurm
quality criteria for water which may be
taken into a public water supply sysiem.

Section 304(a)(1) criteria provide
estimates of pollutant concentrations
protective of human health. but do rot
consicer treatment technology. costs
and other feasibility factors. The section
304(a)(1) criteria also include fish
bioaccumulation and consumption
factors in addition ‘0 direct humar
dnnking water intaxe These numders
were not developed '0 semve as “end cf
2p " drinking water standarcs. and they

fave no re . 2'ory 5:’;3’2.{‘.:3"’.\’.8 Piutes g
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the SDWA. Drinking water standards
are established based on considerations.
Including technological and economic
feasibility, not relevant to section
304(a)(1) criterie. Section 304(a)(1)
criteria may be analogous to the
recommended maximum contaminant
levels (RMCLs) under section
1412(b)(1)(B) of the SDWA in which.
based upon s report from the National
Academy of Sciences, the Administrator
should set target levels for contaminants
in drinking water at which “no known or
anticipated adverse effects occur and
which allows an adéquate margin of
safety”. RMCLs do not take trestment.
cost, and other feasibility factors into
consideration. Section 304(s)(1) criteria
are, in concept. related to the bealth-
based goals specified in the RMCLs.
Specific mandates of the SDWA such as
the considerstion of muiti-media
exposure, as well as different methods
for setting maximum contaminant levels
under the two Acts. may result in
differences between the two numbers.

MCLs of the SDWA. where they exist,
control toxic chemicals in finished
drinking water. However, because of
variations in treatment and the fact that
only a relatively small number of MCLs
have been developed. ambient water
criteria may be used by the States as a
supplement to SDWA regulations. States
will have the option of applying MCLs.
section 304({a)(1) human health effects
criteria. modified section 304(a)(1}
criteria or controls more stringent than
these three to protect against the effects
of toxdc poilutants by ingestion from
drinking water.

For untreated drinking water supplies.
States may control toxics in the ambient
water through either use of MCLs {if
they exist for the pollutants of concern),
section 304(a)(1) human heaith effects
cTiteria. or a more stnigent contarunant
level than the former two options.

Fr - treated drinking water suppiies
serving less than 25 peaple. States may
choose toxics control through
application of MCLs {if they exis! for the
poilutants of concern and are attamabtie
by the type of treatroent) in the Snished
drinking water. States also have the
options to control toxics in the ambient
water by choosing section 30+4{a){1.)
cntena. adjusted section 304(a}(1)
cnitena resulting from the reducton of
the direct dnnking water exposure
component in the critena caiculation o
the extent that the treatment procedure
reduces the level of pollutants. cr a mere
str:ngent contaminant level than the
former three optiors.

For reated crinking water susrt.es
serving 25 people or greater. States mus?
cortres tox:cs COWT 10 ievels at least as
strireent as MCLs iwhere thev en st ios
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the pollutants of concern) in the finished
drinking water. However, States also
have the options to control toxics in the
ambieat water by choosing section’
304{a)(1) criteria. adjusted section
304(s)(1) criteria resulting from the
reduction of the direct drinking water
exposure component in the criteria
caiculation to the extent that the
trestment process reduces the level of
pollutants, or s more stringent
costaminant level :5an the former three
options.

Inclusion of Specific Pollutants in State
Stondards:

To date. EPA has not required that a
S:ate address any specific pollutant in
its stendards. Aithough all States have
established standards for most
conventional poliutants, the treatment of
texic pollutants has been much less
extensive. In the ANPRM. EPA
suggested 8 policy under which States
would be required to address a set of
pcllutants and incorporate specufic toxic
pcllutant criteria into water quality
standards. If the State failed to
incorporate these criteria. EPA would
promuigate the stardards based upon
these cri‘eria pursuant to section
303(c)(4){B).

In the forthcoming proposed revision
to the wa'er quality standard
regulations, a sign:ficant change in
poiicy wiil be proposed relating to the
incorporation of certain pollutents in
State water quality stancdarcs. Tas
sroposal will differ from e proposal
made in the ANPRM. The ANPRM
rrocosed 20 EPA-published List of
po.iuterts for which States wouid have
h2d to deveiop water quality standards.
This list zught have conta:ned some {or
ali) of the 635 toxic pollutants. However,
the revised water quality standards

" regulation will propose & process by
which EPA will aseist States in
1denufying specific toxic pollotants
required for assessment for possible
inclusion in State water quality
standards. For these pollutants. S:ates
will have the option of adepung the
pubiished criter;a or of agjusting those
criteria based on site-specific enalysis.

These poilutants wonlid generally
represent the greatest threat to
sustaining a healthy, balanced
ecosystem in water bocies or to human
health due to exposure directly or

“indirectly from walter. EPA is currently
developing & process to determine
which pollutants a State mus? assess for.
possible 1nclusion in its water guality
stancdards Relevant factors mught
include the toxicity of the poilutant the
frequency and concentration of 1ts
discharee. 1ts geographucal d:ismibution.
the breacth cf data unceriyving the

scientific sssessment of its aquatic life
and humasn bealth effects. and the
technological snd economic capacity to
control the discharge of the pollutant.
For some of the poliutants. all States
may be required to assess them for
possible inclusion in their standards. For
others, assessmen! would be restricted
to States or limited to specific water
bodies where the pollutants pose a
particular site-specific problem.

Criteria Modification Procsss

Flexibility is available in the
application of these and any other valid
water quality criteria to regulatory
programs. Altbough in scme cases they
may be used by the States as developed.
the criteria may be modified to refect
local environmental conditions and
buman exposure patterns before
incorporation into programs such as
water quality standards. If significant
tmpacts of site-specific water quaiity
conditions in the toxicities of pollutants
can be demonstrated or sigrificantly
different exposure patterns of these
pollutants to humans can be shown,
scction 304{a){1) criteria may be
modided to reflect these locai
conditions. The term “local™ may refer
to any appropriste geographic area
where common aquatic environmental
conditions or exposure patterns exist.
Thus. “local” may signify & Statewide.
regionsl. river reach. or entire river
basic area. On the other hard. the
critena of some pollutants might be
applicabie nationwide without the need
for adaptation 1o reflect local
conditions. The degree of tox.c:tv
tcward agualc organisms and humans
charactenstic of these pollutants wauld
not change signuficantly due to local
water quality conditons.

EPA is examining a series of
environmental factors or water quality
parameters which might realistically be
expected to affect the laboratory-
derived water quality ecntenon
recommendation for a specific pollutant.
Factors such as hardness. pH.
suspended solids, types of aquatic
crganusms present. etc. could impsct on
the chemical’s effect in the aquatic
envuoament. Therefore, local
information can be assembled and
snalyzed to adjust the criterion
recommendation if necessary.

The Gudelines for deriving cntens ;or
the protection of aquatic life suggest
several approaches for modifying the
critersa. First toxicity data. both acute
and chronic. for local species couid be
subsututed for some or all of the tpec:es
used 1n deriving critenis for the water
quai:ty siandard. The minimum cala
requtrcments shouid still be fuillilled 1n
caiculating a revised cniterion Second.
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criteria may be specifically tailored to .
local water body by use of data from
toxicity tests performed with that
ambient water. A procedure suck as this
would account for iccal environmentas)
conditions in formulating a criter:on
relevant to the local water body. Third,
site-specific water quality
characteristics resultir3 in either
enbhancement or mitigation of aquatic
life toxicity for the pollutant cou!d be
factored into fina) formulation of the
criterion. Finally. the critena may be
made more stringent to ensure
protection of an individual species not
otherwise adeguately protected by ary
of the three modification procedures
previousiy mentioned.

EPA does not intend to have Siates
assess every iocal stream segment erd
lake in the country on an individual
basis before determining if an
adjustment is necessary. Rather, it is
envisioned that water bodies having
similar hydrological. chemical. phvsical.
and biological prcperties wil be
grouped for the purpose of critenia
adjustment. The purpose of tis effort s
to assist Slates in ad: oting tne seciion
304(a) citeria to local corditions wier
needed, thereby precluding tze setira
arbitrary and perhaps unnecesseri'v
stringent or underprotective critena it a
water body. In ail cases. EPA will st}
be required. pursuant !5 section 323(z).
to deterrune whether the State water
quality standards are consistent wiws
the goais of the A<t includ:nz a
deterrnination of whether State-
estabiished critena are aceguate ‘o
suppcrt a Cesigrietad use.

Criteria fcr the Protection of Aquetic
Life
Interpretoion of ipe Criterio

The aquatic life cnter:a issued today
are summar:zed in Apoendix A of th:s
Federal Register notice. Critena have
been formulated by aopiring a set ¢f
Guidelines to a Gata base for esch
pollutant. The cmitena fzr the rrovec:ic
of aquatic :fe spec:fv poilutant
concentrations which, :f not exceesed.
should protect most. but not necessar:
all. aquatic life and its uses. The
Guidelines specify that criter:a shou.d
be based on an arrsy of data frem
organisms. both plant and amuma:.
ccecupying vanous tropnic levels. Rase
on these data, critena can be cernveg
which should be adequate to protez: ihe
types of organisms necessary 'o suppc-’
an aguatic communin

The Guicelines are not desig=ne '~
derive cniteina wWhiCh 'aili ptotect a.l ile
stages of all species unde: a.!
concitions Genera.lv some i.7e staze ¢
one or more testec species. and
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n;obably soms untested species. will

ve sensitivities below the maximum
value or the 24-hour average under some
conditions and would be adversely
affected if the highest allowable
pollutant concentrations and the worst
conditions existed for a long time. In
actual practice. such a situation is not
likely to occur and thus the aquatic
community as & whole will normally be
protected if the criteria area not
exceeded. In any aquatic community
there ia a wide rangs of individual
species ssusitivities to the effects of
toxic pollutants. A criterion adequste to
protect the most susceptible life stage of
the most sensitive species would in
many cases be more stringent than
recessary to protect the overall aquatic
community.

The aquatic life criteria specily both
maximum and 24-hour average values.
The combination of the two values is
designed to provide adequate protection
of aquatic life and its uses from acute
and chronic toxicity and
bioconcentration without being as
restrictive as a one-number criterion
would have to te to provide the same
amount df protection. A time period of
24 hours was chosen in order to ensure
that concentrations not reach harmful
levels for unacceptably long periods.
Averaging for longer periods. such as a
week or a month for example. could
permit high concentrations to persist
long enough to produce significant
adverse effects. A 24-bour period was
chosen instead of a slightly longer or
shorter period in recognition of daily
fluctuations in waste discharges and of
the influence of daily cycles of sunlight
and darkness and temperature on both
poilutants and aquatic otganisms.

The maximum value, which is derived
from acute toxicity data. prevents

* significant risk of adverse impact to
orgarusms exposed to concentrations
above the 24-hour average. Merely
scecifying the average value overa
spec:fied fime period 1s insufficient
necause concentrauons of chemicals
fagher than the average value can kill or
cause irreparabie damage in short
penods. Furthermore, for some
chemicals the effect of interinittent high
exposures is cumulative. It 19 therefore
necessary to place an upper hmit on
pollutant concentrations to which
aguauc orgamisms might be exposed.
The two-number cniterion 1s intenced ‘o
describe the highest average ambient
water cancenration which will produce
a water qua:ty generaily suited g the
~a:ntenance of aquatc .:ie while
-esimcling the extent and suration of the
Fr _mgnme ~uerthar gyetage folene s

touT oa L motzauge narm Thecm

way 1o assure the same degree of
protection with a one-number criterion
would be to use the 24-hour average as a
concentration that is not to be exceeded
at any time in any place.

Since some substances may be more
toxic in freshwater than in saltwater. or
vice versa, provision {s made for
deriving separate water quality criteria
for freshwater and for saltwater for each
substance. However, for some
substances sufficient data may not be
available to derive one or both of these
criteria using the Guidelines.

Specific aquatic life criteria have not
been developed for ail of the 83 toxic
pollutants. In those cases where there
were insulficient data to allow the
derivation of a criterion. narrative
descriptions of apparent threshold levels
for acute and/or chronic effects based
on the available data are presented.
These descriptions are intended to
convey a sense of the degree of toxicity
of the pollutant in the absence of a
criterion recommendation.

Summary of the Aquatic Life Guidelines

The Guidelines for Deriving Water
Quality Criteria for the Protection of
Agquatic Life and its Uses wese
developed to describe an objective,

" internally consistent, and appropriate

way of ensuring that water quality
criteria for aquatic life would provide,
on the average. a reasonable amount of
protection without an unreasonable
amount of overprotection or
underprotection. The resulting criteria
are not intended to provide 100 percent
protection of all species and all uses of
aquatic life all of the time, but they are
intended to protect most species in a
balanced. healthy aquatic communty.
The Guidelines are published as
Appendix B of this Notice. Responses to
public comments on these Guidelines
are attached as Appendix D.

Minimum data requirements are
identfied in four areas: acute toxic:ty to
ammals {eight data points). chronic
toxicity to aaimais (three data points).
toxicity to plants. and residues.
Cuidance is also given for discarding
poor quality data.

Data on acute toxicity are needed {or
a vanety of fish and invertebrate
species and are used to derive a Final
Acute Value. By taking into account the
number and relative sensitivities of the
lested species. the Final Acute Value is
designed to protect most. but not
necessanly all. of the tested and
untested species.

Data on chresse toxecsty 1o arumats
can be used to denve a Fina! Chronic
Value bv two different means. [ chrenic
vaiues are avaia®le for a scec.fed
..mper anc array of srecies a fral

. -
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chronic value can be calculated directly.
If not. an acute-chronic ratio is derived
and then used with the Final Acute
Valuye to obtain the Final Chronic Value.

The Final Plant Value is obtained by
selecting the lowest plant toxicity value
based on measured concentrations.

The Final Residue Value is intended
to protect wildlife which consume
aquatic organistns and the marketability
of aquatic organisms. Protection of the
marketability of aquatic organisms is. in
actuality, protection of & use of that
water body {“commercial fishery ). Two
kinds of data are necessary to calculate
the Final Residue Value:
bioconcentration factor (BCF) and a
maximum permissible tissue
concentration, which can be an FDA
action level or can be the result of 2
chronic wildlife feeding study. For lipid
soluble pollutants. the BCF is
nermalized for percent lipids and then
the Final Residue Value is calculated by

.dividing the maximum permissible

tissue concentration by the normalized
BCF and by an appropriate percent lipid
value. BCFs are normalized for percent
lipids since the BCF measured for any
individual aquatic species is generally
proportional to the percent lipids in that
species.

if sufficient data are available to
demonstrate that one or more of the
final values should be related to a water
quality characteristic. such as salinty.
hardness. or suspended solids. the final
value(s) are expressed as a funcuon of
that characteristic.

After the four final values (Finai
Acute Value. Final Chronic Value. Fira!
Plant Value. and Final Residue Value;
have been obtained. the criterion is
established with the Final Acute Vaiue
becoting the maximum value and the
lowest of the other three values
becoming the 24-hour sverage value All
of the data used to caiculate the four
final values and any additional pertinent
information are then reviewed o
ceterrmune :f the criterion .3 reasonat e
{f souna sc.ent:fic evidence ndicates
that the cniterion should be raised or
lowered. appropnate changes are made
as necessary.

The present Guidelines have been
revised from the eatiier published
versions (43 FR 21506. May 18. 1978: 43
FR 29028, julv 5. 1978. 43 FR 15526.
March 15, 1979). Details have been
added in many piaces and the concep!
of a mtnimum data base has been
incerporated. In add:tion, three
adiustment factors and the species
sens:i:vity factor have been detete
These mod:fications were tNe resu @ o
the Agency's analvsis of putiic
cormments and comments rece:ves fro~

e S ence Aoisiny Ergraonens
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versions of the Guidelines. These
comments ard the Resultant
modifications are addressed fully in
Appendix D to this notice.

Criteria for the Protection of Human
Health

Interpretation of the Human Health
Criteria
The human health criteria issued

- today are summarized in Appendix A of
this Federal Register notice. Criteria for
the protection of human health are
presented for 62 of the 85 pollutants
based on their carcinogenic, toxic, or
organoleptic [taste arid odor) properties.
The meanings and practical uses of the
criteria values are distinctly different
depending ca the properties on which
they are based.

The objective of the health
assessment portions of the criteria
documents is to estimate ambient water
concentrations which, in the case of
non-carcinogens. prevent adverse health
effects in humans, and in the case of
suspect of proven carcinogens, represent
various levels of incrernental cancer
risk

Health assessments typically contain
discussions of {cur elements: Exposure,
pharmacoldne'ics, toxic effects. and
criterion farmwlation

The exposure seclion summasizes
informatica ca exposure soutes:
ingeston directly {rom water. indirectly
{rom consurcption of aquetic organisms
found in ambien: water, other dietary
sources, intalation. and dermal contact.
Exposure assumptions are used to
denive human bealth criteria. Most
cniteria are based solely on exposure
from consumpuon of water containing &
specified concentrauon of a taxic
poliutant and through ccnsumption of
squatic crganisms which are 2ssumed to
heve bioconcentrated poliutants from
the water in which they live. Other
muiimedia routes of exposure such as
aif. non-aquatic diet or dermal are not
‘actored into the cntenon formulation
for the vast majenty of pollutants dze to
lack of cata. The critena are calculeted
using the combined aquatic exposure
pathway aad also using the aquatic
Organism ingestion exposure route
slone. In criteria reflecting Loth the
water censumption and aquatic
organism ingestion routes of exposure,
the relative exposure contribution varies
with the propensity of a poliuiani to
biocor.centrate. with the consumption of
squatic organisms becorning more
important as the bioconcentration factor
(BCF) increases. As additional
informaton or total exposure 1
assembied for pcllutants for whuch
critena refiect only the two spec:fied

squatic exposure routes. adjustments in
water concentration values may be
made. The Agency intends to publish
guidance which will permit the States to
identify significantly different exposure
patterns for their populations. If
warranted by the demonstration of
significacy different exposure patterns,
this will becore an element of a process
to adapt/modily human health-based
criteria to local conditions. somewhst
analogous to the aquatic life criteria
modification process discussed
previously.-it is anticipated that States
at their discretion will be able to set
sppropriate human health criteria based
on this process.

The pharmacokinetics section reviews
data on absorption, distribution.
metabolism, and excretion to assess the
biochemical fate of the compounds in
the buman and animal system. Tkte toxic
effects section reviews data on acute.
subacute, and chronic toxicity,
synergistic.and antagonistic effects, and
specific information on mutagenicity,
teratogenicity, and carcinogenicity.
From tzis review, the taxic effect to be
protectzd against is identified taking
into account the quality, quantity. and
weight of evidence characteristic of the
data. The criterion {crmulation section
reviews the highlights of the text and
specifies a rat‘onale for criterion
development aad the mathematical
denivation of the criterion number,

Within the limitations of %ime and
resources. current published informaticn
of signifizance was incorporated into the
human heaith assessments. Review
articles and reports were used for data
evaluation end synthesis. Scientific
judgment was exercised in reviewing
and evaluating the data in each criteria
document &nd in idertifying the adverse
effects for which protective criteria were
pubiished.

Specific health-based criteria ave
developed orly if a weight of evidence
supports the occurrence of the toxic
eifect and  dose/response data exist
from which critena can be estimated.

Cnteria {or suspect or proven
carcinogens are presented as
concentrations in water associated with
& range of incremental cancer risks ‘o
man. Criteria for non-carcinogens
represent levels at which exposure t0 &
single chemical is not anticipated to
produce adverse effects in man. In a few
cases, organoleptic (Laste and odor) data
form the bais for the criterion. While
this type of critetion does not represent
@ value which directly sffects human
healtk, it is presented as an estimate of
the level of & poliutant that will not
produce unpieasant taste or odor e:ther
di:rectly from water consumption ¢+
wncurectly by consumpuon of aquatc
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organisms found in axmbient waters.
criterion developed in th:is manner is
judged to be as useful as cther npes ol
criteria in protecting designated waler
uses. In addition, where cata are
available, toxicity-based criteria 2e
also presented for pollutants with
derived organoleptic criteria. The choice
of criteria used in water quality
standards for these pollutants will
depend upon the desigzated use to be
protected. In the case of s multiple use
water body, the criterion protecting *'
most sensitive use wil] be applied
Finally, for several pullutants no crite..s
are recommenced due ‘o & lack of
information sufficient for quantitativ-
criterion formulation.

Risk Extrapolation

Because methods do not now exist to
establish the presence of » thresbold
carcinogenic effects, EPA’s policy is ¢
there is no scientific basis for esticating
“safe” Jevels for carcirogens. The
criteria for carcinogens. thereiore. st:
that the recammended concer.raton
maximum protection of Yuman beaith 1s
zero. In addition. the Agercy bas
presented a range of concentratiors
corresponding to izcremen.zi cancer
risks of 10”7 to0 10™* (one adcitiorai case
of cancer in poyulstion; rasging Jom
ten million to 1CN.00Q respectivaly).
Otlier concentrations represcoicg
different risk ievels may be caicuizte.
by use of e Guideuaes. Tae r.sk
estimate range is presented ‘cr
informetion purposes and does nc:
represent an Agency judzmer! cnan
“acceptable” risk level.

Summary of the Humcn Fecith
Guidelines

The health assessmez:s azd
corresponding criteria published cdav
were derived based on Guigelinesnn
Methodology Ussd in the Pesaoizr
Health Effect Assessmert Chzpess ot
the Consent Decree ‘Vcter
Documents (the Gudelines, deveios:
by EPA’s Office of Reserch sra
Deveiopment. The estima‘ion of hes.in
risks associated with human exposure i
environmentai poilutanits regures
predicting the effect of low dcsee for
1o a lifetirre in durstion. A tombinsticn
of epidemiological ard aruza! d:se/
response data is considered the
preferred basis for quanttative criten
denivation The compiete Gu:delines 2.~
presented as Append:x C Major issues
associated with these Guideiires 2=
resporses 10 public comntents are
presented as Appendix T

No-t¢ffect {non-cercincger; or
specified nsk (carcincgen;
concentrations were estmated -
exrapclaton frem snima! towc.y ¢r

mrrm -
SHSSS
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human epidemiology studies using the
following basic exposure assumptions: a
70-kilogram male person (Report of the
Task Group on Reference Man,
International Commission for Radiation
Protection. November 23, 1957) as the
exposed individual: the average daily
consumption of freshwater and
sstuarine fish and shellfish products
equal to 6.5 grams/day: and the average
ingestion of two liters/day of water
(Drinking Water and Health. National
Academy of Sciences, National
Research Council. 1977). Criteria based
on these assumptions are estimated to
be protective of an adult male who
experiences average exposure
conditions.

Two basic methods were used to
formulate health criteria, dspending on
whether the prominent adverse effect
was cancer or ofber toxic .
manifestations. The following sections
detail these methods.

Carcinogens

Extrapolation of cancer responses
from high to low doses and subsequent
risk estimation from animal data is
performed using a linearized multi-stage
model. This procedure is flexible enough
to fit all monaotonically-increasing dose
response data, since it incorporates
several adjustable parameters. The
multi-stage model is a linear non-
threshold model as was the “one-hit”
model ariginally used in the proposed
cnteria documents. The linearized multi-
stage model and its characteristics are
described fully in Appendix C. The
linear non-threshold concept has been
endorsed by the four agencies in the
Interagency Regulatory Liaison Group
and is less likely to underestimate risk
at the low doses typical of
environmental exposure than other
models that could be used. Because of
the uncertainties associated with dose
response, animal-to-human
extrapoiation and other unknown
factors. because of the use of average
exposure assumptiors. and because of
:%e serious public health consequences
that couid result if risk were
underestimated. EPA believes that it is
prudent to use conservative methods to
estimate risk in the water quality
cniteria program. The linearized
multistage model is more systematic and
invokes fewer arbitrary assumptions
than the ““one-hit” procedure previously
used.

It should be noted that extrapolation
models provide estimates of nsk since a
variter of assumptions are butit 1nto any
moae: Moce.s us:nz wideiy cilferent
assumrpticns may produce estimates
rang'ng over severa; orcers of

~egm t.Ce Sriehere 5 gl mracent mg

way to demonstrate the scientific
validity of any model, the use of risk
extrapolation models (s a subject of
debate in the scientific community.
However, risk extrapolation is generally
recognized as the only tool available at
this time for estimating the magnitude of
health hazards associated with non-
threshold toxicants and has been
endorsed by numerous Federal agencies
and scientific organizations. including
EPA’s Carcinogen Assessment Group.
the National Academy of Sciences. and
the Interagency Regulatory Liaison
Group as 2 useful means of assessing
the risks of exposure to various
carcinogenic-pollutants.

Noa-Carcinogens

Health criteria based on toxic effects
of poilutants other than carcinogenicity
are estimates of concentrations which
are not expected to produce adverse
effects in humans. They are based upon
Acceptable Daily Intake JADI) levels
and are generally derived using no-
observed-adverse-effect-level (NOAEL).
data from animal studies although
human data are used wherever
available. The ADI is calculated using
safety factors to account for
uncertainties inherent in extrapolation
from animal to man. In accordance with
the National Research Council
recommendations (Drinking VWater and
Health. National Academy of Sciences,
National Research Council, 1977), safety
factors of 10, 100, or 1,000 are used
depending on the quality and quantity of
data. [n some instances extrapolations
are made from inhalation studies or
limils to approximate a human response
from ingestion using the Stokinger-
Woodward model (Journal of American
Water Works Association, 1958).
Calculations of criteria from ADIs are
made using the standard exposure
assumptions (2 liters of water, 6.5 grams
of edible aquatic products, and an
average body weight of ~0 kg).

Dated: October 24, 1980.
Douglas M. Costle,
Admnistrator.

Appendix A-—Sumxnary.of Water
Quality Criteria .

Acensphthene

Freshwater Aquatic Life

The available data for acenaphthene
indicate that acute toxicity to freshwater
aquatic !ife occurs at concentrations as
low 83 1.700 ug/! and would occur at
lower concentrations among species
that are more sensitive than those
tested. No data are availabie concerning
the chrenic toxicity of acenaphthene ‘o
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toxicity to freshwater algae occur at
concentrations as low as 520 ug/L

Saltwater Aquatic Life

The available data for acenaphthene
indicate that acute and chronic toxicity
to saltwater aquatic life occur at
concentrations as low as §70 and 710
18/l respectively. and would occur at
lower concentrations among species
that are mors sensitive than those
tested. Toxicity to algae occurs at
concentrations as low as 500 ug/l

Human Health

Sufficient data is not available for
acenaphthene to derive a level which
would protect against the potential
toxicity of this compound. Using
available organoleptic data, for .
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 20 ug/l. It should be recognized
that organoleptic data as a basis for
establishing a water quality criteria
have limitations and have no
demonstrated relationship to potential
adverse human health effects.

Acrolein .
Freshwater Aquatic Life

The available data for acrolein
indicate that acute and chronic toxicity
to fresbwater aquatic life occurs at
concentrations as low as 68 and 21 ug'!l.
respectively, and would oczur at lower
concentrations among species that are
more sensitive than those tested.

Saltwater Aquetic Life

The available data for acrolein
indicate that acute toxicity to saitwater
aquatic life occurs at concentrations as
low as 55 pg/l and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning the
chrogic toxicity of acrolein to sensitive
saltwater aquatic life.

Human Health

For the protection of human “eaith
from the toxic properues of acrcie:n
ingested through water and
contaminated aquatic organisms. the
ambient water criterion ts determined 1o
be 320 ug/l.

For the protection of human health
from the toxic properties of acrolein
ingested through contaminated aguatic
organisms alone. the ambient water
criterion is determined to be 780 43,

Acryvionitrile
Freshwaier dcuctic L.fe

The availavle data for acevicn. e
‘ncicate that scute toxee:y o fresrwaier

s3.al:c . fe occurs at cancentta.ins s
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'.row as 7.550 pg/] and would ocour at

lower concentrations among species
that are more sensitive than those
tested. No definitive data are available
concerning the chronic toxicity of
scrylonitrile to sensitive freshwater
aquatic life but mortality occurs at
concentrations as low as 2.600 ug/l with
a fish species exposed for 30 days.

Saltwater Aquotic Life

Only one saltwater species has been

tested with acrylonitrile and no
statement can be made copcern!ng acute

" or chronic toxicity.

Human Health

For the maximum protecﬂ;n of human
health from the potential carcinogenic

- effects due to exposure of acrylonitrile

through ingestion of contaminated water
and contaminated aquatic organisms,
the ambient water concentration should
be zero based on the non-threshold
sssumption for this chemical. However,
zero level may not be attainable st the
present time. Therelore, the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 1074, 10°% and 10°". The
corresponding criteris are .58 pg/l. .058
18/l and .008 ug/l. respectively. If the
above estimates are made for.

consumption of aquatic organisms only, -

excluding consumption of water, the
levels are 8.5 pug/l. .85 pg/L and 065 ug/-
L. respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented jor -
information purposes and does not
represent an Agency judgment on an
“acceptable” risk level e

Aldrip-Dieldrin - _’{
Dieldrin =~ - - - mnT sl

~

Freshwater Aquatic Life .

For dieldrin the criterion to protect
fresh water aquatic life as derived nsing
the Guidelines is 0.0018 ug/l as a 24-
hoar everage and the concentration
should not exceed 2.5 ug/] 8t any time.

Scltwater Aqaatic Life .__ ) ) 7
For dieldrin the criterion to protect

saltweter aquatic life as derived vaing * -

the Guidelnes is 0.0019 pg/l as 8 24-
hour sverage and the concentration
should not exceed 0.71 ug/1 st any time.

Hurnan Heolth

For the maximum protection of buman
heaith from the potential carcinogenic
effects due to exposare of dieidrin  _
through wngestion of contamunated waler
snd contaromnated aquatic orgamsma,
the ambient water concentration should
be zero based on the non-threshold

assumption for this chemical. However,
zero level may not be attainable at the
present time. Therefore, the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 10~%, 10"¢, and 10~". The
corresponding criteria are 71 ng/l. .071
ng/L and .0071 ng/l, respectively. If the
above estimates are made for
"consumptionof aquatic organisms only.
excluding consumption of water, the
Jevels are .78 ng/1, 078 ng/l. and 0078
ng/l respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for
informaetion purposes and does not .
represent an Agency judgment on an
“acceptable” risk level.

Aldrin .
Freshwater ,.Aquau'c Life
For freshwater aquatic lfe the

_ concentration of eldrin should not
exceed 3.0 ug/ at any time. No data are

available concerning the chronic toxicity
= of aldrin to sensitive freshwater aquatic
-~ life. o L )

: Salmér Aquétic Life

For saltwater aquatic life the
‘concentration of aldrin should not
exceed 1.3 ug/l at any time. No data are
available concerning the chronic taxicity
. .of aldrin to sensitive saltwater aguatic
- life, Tt S .

Human Heolth

For the maximum protection of buman
health from the potential carcinogenic
“effects due to exposure of aldrin through
ingestion of contaminated water and-
contaminated aquatic organisms, the

" ambient water cancentratian should be -

“zero based on the non-threshald
sssumption for this chemical. However,
zero level may not be sttainable at the
present time. Therefore, the levels which
may result in incremental increase of
cancer nsk over the lifetime are

_ estimated at 107% 10" %, and 10_". The
- corresponding crileria are .74 ng/1. 074

ng/1. and .0074 ng/1, respectively. If the

above estimates are made for
consumption of aguatic organisms only,
excluding consumption of water, tne
levels are 79 ng/1. .079 ng/1. and. .0078
ng/1, respectively. Other concentrations
respresenting different risk levels may
be calculated by use of the Gudelines.
The risk estimate rarge is presented for
information purposes and does not
represent an Agency jodgmec! on an
“acceptable” nsk level

L-20

Antimony
Freshwater Aquoatic Life

The available data for antimony
indicate that acute and chronic toxicit
to freshwater aquatic life occur at
concentrations as low as §.000 and 1.6«
rg/l. respectively, and would occur at
ower concentrations among species
that are more sensitive than those

" tested. Toxicity to algae occurs at

concentrations as low as 810 pg/L
Saltwater Aquatic Life

No saltwater organisms have been
adequately tested with antimony, and

no statement can be made concerning
acute or chronic toxicity.

Human Health

_For the protection of human health
from the toxic properties of antimony
ingested through water and

" contaminated aquatic organisms. the

ambient water crilerion is determined to
be 148 ug/L

For the protection of human health
from the toxic properties of antimony
ingested through conteminated aquatic
organisms alone, the ambient water
criterion is determined to be 45.000

Arsenic
Freshwater Aguatic Life

For freshwater aguatic life the
concentration of total recoverable
trivalent inorganic arsenic should not
exceed 440 pg/! at any time. Short-te—

" effects on embryos and larvae of aqu  :

vertebrate species have been shown
occur at concentrations as low as 40 ug/

Saltwater Aquatic Life

The available data for total
recoverable trivalent inorganic arsenic
indicate that acute toxicity to saltwa
aquatic life occurs at concentrations
low as 508 pg/! and would occur at
lower concentrations among species
that are more seasitive than those
tested. No data are svailable conzer
the chronic toxicity of trivalent
inorganic arseqic to sensit:ve saltwater
aquatic life.

Humaon Heclth

For the meaximum protection of humar
health from the potential carcinoger
effects due to expcsure of arsenic
through ingestion of contanusated w .2
and contaminated aquatic organisms.
the ambient water concentrstion she '
be zero based on the non-threshoid
assumption for this chemical. Howe ...
zero level may not be attamable at the
present time. Therefore. the levels wh -
may result in incremental increese ¢
capcer risk over the lifebme sre



N PR

o w

Mot

ef

LN

TN Y — - ——— —e
- 79326 Federal Register / Vol. 45, No. 231 / Friday, November 28. 1980 / Notices" o
sstimated at 107% 107 and 10~* The low as 5100 g/l and would occur at cancer risk over the lifetime are  _

corresponding criteria are 22 ng/l, 2.2
ng/L and .22 ng/l, respectively. If the
above sstimates are made for
consumption of aquatic organisms only.
- excluding consumption of water, the
jevels are 175 ng/L, 17.5 ng/L. and 1.75
ng/L respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimale range is presanted for -
information purposes and does not - _'
represent an Agency judgment onan
“acceptable” risk level. s T et

R

Asbestos .. -0 I A

- -

Freshwater Aquatic Ufa

No fresbwater orgenisma have been
tested with any asbestiform mineral and |
no statement can be made concerning
acute or chroni¢ toxicity. -- . - N %

Saltwater Aquatic Life - * > - 7

No saltwater organmns bave been -
tested with any asbestiform mineral and _
no statement can be made concerning
- ‘acute or chronic taxicity.
Human Health . =~ s ‘
For the maximum protection ‘of human-
- health from the potential carcinogenic
effects due to exposure of asbestos
through ingestioa of contaminatéd water
and contaminated aquatic organisms,
the ambient water concentration shoula'
be zero based on the non-threshold
assumpdon for this chemical. However, _
zero level may not be attainable at the
present time. Therefore, the levels which’
may result in incremental increase of
cancer risk over the lifetime are "~ ™'
estimated at 10°%, 10°°, and 10", The -
corresponding criteria are 300,000 ot
fibers/1.30.000 Gibers/1, and 3.000 fibers/
1. respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for
information purposes end does not |
represent an Agency judgment on an .
“acceptable” risk level o

-2

.‘4'\. C e

Benzene ~

Freshwater Aquatic Life et e g
. The available data {or béenzene . - .

indicate that scute toxicity to freshwater -

aquatic life occurs at concentrstions sa -

low as 5.300 ug/l and would occur at

lower concentrations among species

that are more sensitive than those

tested. No data are avsilable coocerning

the chronic toxicity of benzene to

sensitive freshwater squauc life.

"'

- P

Saitwater Aquotic L.fe

" The avaiiabie data for beme"e

inc.cate 'hat acute toxuc:ty to saltwater

aqua.C..fe occurs al cecacentratons as
.

R

-

lower concentrations among species
that are more sensitive-than those
tested. No definitive date are available
concerning-the chronic toxicity of -
benzene to sensitive saitwater aquatic
life, but adverse effects occur at -
concentrations as low as 700 ug/l with a
fish species exposed for 188 dayl. ;

- Human Health

“For the mnximum pmtecﬁon of humux
hnhh from the patential carcinogenic
effects dus to exposure of ne
through ingestion of contaminated water
and contaminated aguatic organisms,
the ambient water concentration sheuld

~ "be zero based on the non-threshold

assumption for this chemical. However.

. zero level may not be attainable at the

present time. Therefore, the levels which -
may result in incremental increase of

" “cancer risk over the lifetime are

_estimated at 10°%, 10", and 10~". The
‘corresponding criteria are 6.6 ug/l. .68
pg/L and .068 pg/l respectively. If the
-above estimates are made for

" - consumption of aquatic grganisms only,
- excluding consumption of water, the

levels are 400 ug/L. 40.0 ug/L and 4.0 ug/
"L respectively. Othef concentrations

~*. representing different risk levels may be

calculated by use of the Guidelines. The
risk estimate range is-presented for
information purposes and does.not
" represent an Agency 1udgment on an

accep\able risk leveL T -

- ¢

) Benzidine -

-~ o

FreslzwuterAquabc sze

The available data for benzidine
--indicate that acute toxicity to freshwater
“aquatic }ife occurs at concentrations as’
low as 2.500 ug/l and would occur at

- lower concentrations among speciey

- that are more sensitive than those

- tested. No data are availabie conceming

the chronic toxicity of benzidine to -
_sensilive freshwater aquazu: life.

SalnmterAquat:cLlfe P L

."No saltwater organisms have been
= tested with benzidine and na statement

..caa be made concermng acute and L

chromc mxm!y

gy.‘ fa”

> e T e .

heaith from the potential carcinogenic
effects due to exposure of benzidine
through ingestion of contaminated water

- and contaminated aquatic organismas.

the ambient water concentraton should
be zero based on the non-threshoid
assumpuon for this chemical, However.
zero level may not be attainable at the
present itme. Therefore. the leveis which
may *esult a3 ncremental increase of

_

< oa

T T T »

: _Human Health - -
_- For the maximum protection of human

estimated at 10™%, 10"% and 10", The
corresponding criteria are 1.2 ng/1. .12
ng/1, and .01 ng/1; respectively. If the
above estimates are made for -

‘ consumption of aquatic organisms only,

excluding consumption of water, the
levels are 5.3 ng/1, 53 ng/1, and .05 ng/
1, respectively. Other concentrations .
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for
information purposes and does not
represent an Agency judgment on an
“acceptable” risk lcvcl.

Berylllum L -
Freshwater Aquatic Life ~

The available data for beryllium
indicate that acute and chronic toxicity
to freshwater aquatic life occurs at

- concentrations as low as 130 and 5.3 ug/ -

L, respectively, and would occur at lower
concentrations among species that ere -
more.sensitive than those tested.
Hardness has a substantial effect on
acute toxicity.

Salt water Aquatic Life -

The limited saltwater data base
available for beryllium does not permit ,
any statement concerning acute or
chromc toxicity.

health from the potential carcinogenic
effects due to « xposure of beryllium
through ingestion of contaminated water
and contaminated aquatic organisma.
the ambient water concentration shouid
be zero based on the non-threshoid

- assurnption for this chemical However,
. zero level may not be attainabie at the

present time. Therefore. the levels which

- may result in incremental increase of

cancer risk over the lifetime are
estimated at 107% 107, and 10~". The
corresponding criteria are 37 ng/l. 3.>

. ngfl, and .37 ng/L respectively. If the

sbove estimates are made for
congumption of aquatic organisms only.
excluding consumption of water. the

Jlevels are 641 ng/L 84.1 ng/l. and 6.41

ng/l. respectively. Other concentrations

' representing different risk levels may be

Mman.}{eald#' e e
For the ma:dmum protection of human |

caicuiated by use of the Guidelines. The
risk estimate range is presented for
information purposes and does not
represent an Agency judgment oo an
“acceptable” risk level.

Cadmium
Freshwater Aquatic Lije

For total recoverable cadmium 'ke
critenion (io ug/!) to protec! fresnwate:
aguatic ife as denved using the
CGuideirnes 1s the numerical vaiue g.ven
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by oir® Unantaeit =049 4y g 24 hour
average and the concentration (in ug/l)

_ should not exteed the numerical value

- st any time. -

given by gtr® UsOarseenit-+13 ¢ gy

time. For example. 8 hardnesses of 50,
100, and 200 mg/l as CaCO, the criteria
are 0.012, 0.025. and 0.051 ug/l. .
respectively, and the concentration of
total recoverable cadmium should not
exceed 1.5, 3.8 and 6.3 ug/L respectively,

Saltwoter Aquotic Life =
For total recoverable cadmium the -

" eriterion to protect saltwater aquatic life

as derived using the Guidelines is 4.5
1g/1 as a 24-hour average and the
concentration sbould not exceed 59 ug/l -

- st any time. - R

Human Health .-

The ambient water quality criterion
for cadmium is

. identical to the existing drinking water _

standard which is 10 pg/L. Anealysis of
the toxic effects dsta resulted ina
calculated level which is protective of
buman health sgainst the ingestion of
contaminsted water and contaminated
aquatic organisms. The calculated value
is comparable to the present standard.
For this reason a selective criterion
based on exposure solely from .-
consumption of 6.5 grams of aquatic -
organisms was not derived. -

Carbon Tetrachloride ".-_" o
Freshwater Aquatic Life -~ —.
- The available date for carbon

to freshwater aquatic life occurs at

" concentrations as low as 35,200 ug/l end

would occur at Jower concentrations
amoung species that are more sensitive

than those tested. No data are available
concerning the chronic toxicity of -
carbog tetrachloride to sensitive
freshwater aquatic life. -

Saltwater Aquatic Life

The available data for carbon ’
tetrachloride indicate that acute toxicity
to saltwater aquatic life occurs at -

.concentrations as low as 50,000 ug/l and -

would occur at lower concentrations

_ among species that are more sensitive -

. saltwsteraquatic life. e acie
" Human Health e =

that those tested. No data are available
concerning the chronic toxicity of ~
carbon tetrachloride to sensitive-

For the maximum protection of human
beslth from the potential carcinogenic.
effects due to exposure of carbon o
tetrachloride through ingestion of
cootaminated water and contaminated
squatic organisms the ambient water
concentration should be zero based on

e e, bt e ..

endedtobe ~—-.

-~
T e

-~
B R

the non-threshold assumption for this
chemical. However, zero level may not
be attainable at the present time.

Therefore, the levels which may result in

incremental increase of cancer risk over
the lifetime are estimsted at 107, 10~¢,
and 10~". The correspon criteria are
4.0u8/L, 40 ug/l and .04 pg/l.
respectively, If the above estimates are
made for consumption of aquatic
organisms only, excluding consumption
of water, the levels are 89.4 ug/l 6.94
pg/L and 89 ug/L respectively. Other
concentrations representing different
risk levels may be calculated by use of
the Guidelines. The risk estimate range
is presented for information purposes
and does not represent an Agency
judgment on an “acceptable” risk level

Chlordane - -
Freshwater Aquatic Lifs .~ .~
- For chlordane the criterion to protect
freshwater aquatic life as derived using

. the Guidelines is 0.0043 pg/l as 2 24-

bour average and the concentration
should not exceed 2.4 pg/l at any time.

Saltwater Aquatic Life =~

- For chlordane the criterion to protect -
.~ saltwater aquatic life as dertved using
" ' the Guidelines is 0.0040 ug/l as & 24- -

" hour average and the concentration

HumanHea}th_.. - -

.. +— sbould not exceed 0.09"18/) at any _time. :

T For the maximum protection of buman
.~ ' health from the potential carcinogenic

. C " effects due. 10 exposure of chiordane

tetrachloride indicate that acute toxicity  through ingestion of contaminated water

end contaminated aquatic organisms,
the ambient water concentration should

- be zero based on the non-thresbold

assumption for this chemical. However,

. zero level may not be attainable at the
. pregent time. Therefore, the levels which
.+ . msy result in incremental increase of
- . cancer risk over_the lifetime are ’
.-~ estimated at 307% 10~%, and 107", The
" corresponding criteria are 4.6 ng/l. .48

ng/l, and .046 ng/L respectively. If the-
above estimates are made for .
consumption of aquatic organisms only,
excluding consumption of water, the

levels are ¢.8 ng/L. .48 ng/l. and .48 ng/

L respectively. Other concentrations
representing different risk levels may be
calculated by use of the Gaidelines. The
risk estimate range is presented for
fnformation purposes and does not

" represent an Agency judgment on an

“acceptable” risk level.
Chlorinated Benzenes

= Freshwater Aquatic Life

The available data for chiorinated
benzenes {ndicate that acute toxicity to
fresbwater aquatic life occurs at

L-22

e s ot T I Bt ps B -

concentrations as low as 250 ug/l and
would occur at lower concentrations
among species that are more sensitive
than those tested. No data are available
concerning the chronic toxicity of the
more toxic of the chlorinated benzene
to sensitive freshwater aquatic life bu

—toxicity occurs st concentrations s low

as 50 ug/l for a fish species exposed for
7.5 days.
Saltwater Aquatic Life

The available data for chlorinated

. benzenes indicate that acute and
chronic toxicity to saltwaler aquatic i
occur at concentrations as low as 1680
and 129 ug/l respectively, and would
occur at lower concentrations among
species that are more sensitive than
those tested. .

h Human Hedlth

For the maximum protection of hun
hesalth from the potential carcinogenis
eflects due to exposure of
hexachlorobenzene through ingestion of
contaminated water and contaminate
squatic organisms, the ambient water
concentration sbould be zero based on
the non-threshold assumption for this
chemical However, zero level may n:
be attainable at the present time.
Therefore, the levels which may result in
incremental increase of cancer risk over
the lifetime are estimated at 10°%, 10~
and 10~", The corresponding .
recommended criteria are 7.2 ng/L .72
ng/l. and 072 ng/L respectively. If the
above estimates are made for
consumption of aquatic organisms on
excluding consumption of water, the
levels are 7.4 ng/L 24 ng/l. and .074 ng/
L respectively. :

For the protection of human health
from the toxic properties of 1.2.4.5-
tetrachlorobenzene ingested through

__ water and contaminated aquatic

organisms, the ambient water criteric
is determined to be 38 ug/L

For the protection of human health
from the toxic properties of 1.2.4.5-
tetrachlorobenzene ingested through
contaminated aquatic organisms alor. _.
the ambient water criterion is

- determined to be 48 pg/i.

For the protection of human health
from the toxic properties of
pentachlorobenzene ingested through
water and contaminated aquatic
orgsnisms, the ambient water criteric
is determined to be 74 ug/l.

For the protection of human heslth
from the toxic properties of

. pentachlorobenzene ingested througt

* contaminated aquatic organisms alor
the ambient water criterion is -
determined to be 85 ug/i.

Using the present guidelines, a
satisfactory criterion cannot be deriv
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st this time due to the insufficiency in
the available data for trichlorobenzene.
For comparison purposes, two
approaches were used to derive
criterion levels for monochlorobenzene.
Based on available toxicity data, for the
protection of public heslth, the derived

- level is 488 ug/l Using available. -

organoleptic data. for controlling A
undesirable taste and odor quality of -
ambient water, the estimated Jevel is 20 -
#g/L It should be recognized that
organoleptic data as a basis for e
establishing a water quality criteria’ =~ .~
have limitations and have€no "
demanstrated relationship to po(entitl
adverse human health effects. ~ |

Chlorinated-Ethanss R ‘-_~\-'-_~.
Freshwater Aquatic Life

The available freshwater data for
chlorinated ethanes indicate that -
toxicity increases greatly with
increasing chlorination, and that acute
toxicity occurs at concentrations as low >
as 118.000 ug/l for Lz-dichloroethana. ’
18.000 ug/] for two trichloroethanes, ~
9.320 ug/l for two tetrachloroeth 1nes,
7.240 ug/1 fur pentachloroethane, and
980 ug/l for hexachloroetbane. Chronic
toxicity occurs at concentrations as low -
a8 20,000 ;sg/1 for 1,2-dichloroethane, ~
8.400 ug/! for 1.1,2-trichloroethane, 2,400 °
pg/Tfor 1.1.2.2.-tetrachioroethane, 1200 -
ug/] for pentachloroethane, and 540 ;xg[l
for hexachloroethane. Acute and -
chronic toxicity would occur at lower 54
concentrations among species that are -
more sensitive than those tested.
Saltwater Agquatic Life ™~ " |7 ""ﬁ:

The available saltwater data for - ~A"‘"_
chlorinated etbanes indicate that -
toxicity increases greatly with -
increasing chlorination and thntxcute
toxdcity to fish and invertebrate spectes =
occurs at concentrations as lowas ~ ;7
113.000 ug/l for 1.2-dichloroethane, ~ >+
31.200 ug/l for 1.1.1-trichloroethane, ~-“~
8.020 ug/l for 1.1.2.2-tetrachloroethane,”
390 ug/l for pentachloroethane; and 940 -

-

. ug/1 for hexachloroethane. Chromic -+ » 2~

toxicity occurs at concentrations as Jow —

as 281 ug/l for pentachloroethane. Acutr

and chronic toxicity would occur at

lower concentrations among species ""'

that are more unnt.we than those ~

tested. WPl T AT
Cae

Human He‘a}i!f g -~ - v .

For the maximum protection olhnmm
health from the potential can:mogemc
effects due to exposure of 1.2-di- - -.

PP

L ...:1’

- chloroethane through ingestonof ~-

contaminated water and conuunineted e
aquatic organisms, the ambient water °
concentration should be zero based on -
the non-threshold assumption for this = -

- effects due to exposure of 1,1.2-

: =53 chloroethane through ingestion of

dmnial. However, zero level may ot
be attainable at the present time.
Therefore. the levels which may result {n

* incremental increase of cancer risk over
* the lifetime are estimated at 1074, 107%,

and 10~". The corresponding criteria are
9.4 g/l 94 pg/L and .094 pg/l
respectively. If the above estimatzs are -
made for consumption of aquatic
organisms only, excluding consumption
of water, the levels are 2.430 ug/l. 233
p8/L and 243 ug/l respectively. Other
concentrations representing different

',, risk levels may be calculated by use of

- the Guidelines. The risk estimate range

j is presented for information purposes

and does not represent an Agency
fudgment on an “acceptable” risk level
For the protection of human health

from the toxic properties of 1,1.1- -
. trichloroethane ingested through water

and contaminated aquatic organism, the
ambient water criterion is determined to
“ be18.4 mg/lL _

For the protecuon of bu.man health
from the toxic properties of 1.1.1-tri-  _

... chloroethane ingested through
< contaminated aquatic organisms alpne

- the ambient waler criterion is
. determined tobe 1.03 g/L .

For the maximum protection o{ buman -
. bealth from the potential carcinogenic

* trichloroethane through ingestion of -
.. contaminated water and contaminated
aquatic organisms, the ambient water’

-copcentration shounld be zero based on

the non-tireshold assumption for this - -
K chemical However, zero level may nat

* be attainabie at the present time.. -
Therefore, the levels which may result in
incremental increase of cancer risk over
the lifetime are estimated at 107% 10°¢

".;. and 16" The corresponding criteria are

*- 6.0 yg/1. B8 pg/L and 08 ug/l .

e " respectively. If the above estimates a_re )

made far consutption of aquatic
-organisms only, excluding consumption -
of water, the levels are 418 ug/L 41.8 |
. #8/l.and 418 ug/l respectively. Other

~ concentrations representing different

.risk levels may be calculated by use of
the Guidelines. The risk estimate range
is presented for information purposes
and does not represent an Agency -
judgment on an "acceptable” risk level
For the maximum protection of buman
" bealth from the potential carcinogenic
effects due 1o exposure of 1.1.2.2-tetra- |

" contaminated water and contaminated
aguatic organisms, the.ambient water
concentration should be zero based on
the non-threshold assumption for this

" chemical. However, zero level may not
be attainable at the present time.
Therefore, the levels which may result in
incremental ncrease of cancer risk over
the lifetime are estimated a1107% 107",

- 2
)

and 10~". The corresponding criteria are
1.7 ug/1. 17 pug/L and 017 pgfl. -
respectively. If the above estimates are
made for consumption of aquatic
organisms only, excluding consumption
of water, the levels ars 107 g/l 10.7
ug/L und 1.07 ug/L respectively. Other -
concentrations representing different
risk levels may be calculated by use of
the Guidelines. The risk estimate range

. is presented for information purposes

and does not represent an Ageacy

" judgment on an “acceptable” risk level

For the maximum protection of human
health from the potential carcinegenic
effects due to exposure of hexa-
chioroethane through ingestion of
contaminated water and contaminated
aquatic organismas, the ambient water
concentration should be zero based on
the non-threshold assumption for Lhis
chemical However, zero level may not
be attainable at the present time.
Therefore, the levels which may result in
incremental increase of cancer risk over
the lifetime are estimated at 107% 10-°

" and 107", The corresponding criteria are

19 pg/L 1.9 ug/L and .19 ug/L
respectively. If the above estimates are

" made for consumption of aquatic

organisms only. excluding consumption

“of water, the levels are 87.4 ug/l 8.74
" pg/l and 87 ug/l respectively. Other
- concentrations representing different

risk levels may be calculated by use of
the Guidelines. The risk estimate rangs
is presented for information purposes
and does not represent an Agency
judgment on an "acceptable” risk level

Using the present guidelines. a
satisfactory criterion cannot be derived
at this time due to the msufﬁcxenq' in
the available data for
monochloroethane. ’

Using the present guidelines, a

" satisfactory criterion cannot be derived

at this time due to the Insufficiency in
the available data for 1, 1- '

dichloroethane.

Using the present guidelines. a

satisfactory criterion cannot be denved

at this time due to the insufficiency in
the available data for 1.1.1,2-

tetrachlorgethane,

Using the present guidelines. a
satisfactory criterion cannot be denved
at this time due to the insuffiGeacy in
the available data for .
pentachloroethane. -

K Chlorinated Naphthalenes

Freshwater Aquatic Life

The available data for chlorinated
naphthalenes indicate that acute
toxicity to freshwater aquatc life occurs
at concentrations as low as 1.800 ug/!
and would occur at lower
concentrations among species that are



" chlorinated phenols indicate that )
- toxicity generally increases with - = -

.Human Health” o LA A
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more lensi.tive}han those tested. No

" data are available concerning the

chronic toxicity of chlorinated
nsphthalenes to sensitive }ushwa ler
aguatic life. . S
Saltwater Aquatic Ltfe o
‘The available data for dxlonnlted

- papthalenes indicate that acute toxicity
. to saltwater aquatic lile occurs at  ---

concentrations as low as 7.5 pg/l and
would occur st lower concentrations

- among species that are more sensitive
- than those tested. No data are available -
- concerning the chronic toxicityof . . —.

chiorinated naphthalenes to oensmvo
saltwater aquatic hfe. .

Human Health - . _

Using the pre-ent gmdellnes. a
satisfactory criterion cannot be derived
at this time due to the insufficiency in
the available data for chlonnated
napthalenes. - NP

Chlorinated Phenols - -
Freshwater Aquatic Life ~
The gvailable freshwater data for =

ie

increasing chlorination, and that acute
toxicity occurs at concentrations as low
as 30 pg/ for 4-chloro-3-methylphenol to
greater than 500,000 pug/1 for other -
compounds. Chronic toxicity-occurs at

" concentrations as low as §70 ug/l for °

2.4.6-trichlorophenol. Acute and chmmc
toxicity would occur at lower -7,
concentrations among species that are
more sensitive than those tesled

The svailable saltwater dah for
chlorinated phenols indicate that
toxicity generally increases with

SaItwaterAquanc Life * ; WER L

increasing chlorination and that lcute" -

toxicity occurs at concentrations as low
as 440 pg/l for 2,3.5.6-tetrachlorophenal .

.. and 29.700 ug/l for 4-chlorophenol.

Acute toxicity would bccur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning the -
chronic toxicity of chlerinated phenols -

to sensitive ultwalex uquauc life.
-t~

-t _\_ - -

Sufficient data il not available for 3- -
monochlorophenol to derive & level -
which would protect against the
potential toxicity of this compound. - ~
Using available organoleptic data. for
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 0.1 ug/L It should be recognized
that organoleptic data as a basis for
establishing & water quality criteria
bave hmitations anc have no

»

demonu.:ned relationship to potential

adverse human health effects.
Sufficient data is not available for 4-

monochlorophenol to derive a level

which would protect against the

- « potential toxicity of this compound.

Using available organoleptic data. for -
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 0.1 pg/L 1t should be recognized
that organoleptic data as a basis for
establishing a water quality criteria
have limitations and haveno __ —
demonstrated relationship to potential
adverse human health effects. -
Sufficient data is not available for 2.3-
dichlordphenol to derive a level which .

" would-protect against the potential

toxicity of this compound. Using
available organoleptic data, for

* controlling undesirable taste and odor
-quality of ambient water, the estimsted

level which would protect sgainst the *
potential toxicity of this compound.
Using available organoleptic data. for
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 1 ug/L It should be recogmized

', that organoleptic data as a basis for

establishing & water quality criteria
bave limitations and have no -
demonstrated relstionship to potential
adverse human health effects. |

For comparison ses. two
approaches were used to derive
criterion levels for 2.4.5-trichioropheno!
Based on available toxicity date. for the

tection of public health, the derived

“level is 2.6 mg/L Using available
organoleptic dats, for controlling

. undesirable taste and odor quality of

ambient water, the estimated level is 1.0
ug/L 1t should be recognized that
organoleptic data as a basis for

level is 04 pg/L It should be recogmzed - establishing a water quality criteria

that organoleptic data as a basis for

. _establishing a water quality cntena
- have limitstions and have no"

demonstrated relstionship to potential

-" adverse human health effects.

‘Sufficient data is not available for 2.5

; -dichlorophenol to derive a level which

would protect against the potential
loxicity of this compound. Using -

-available orgenoleptic data, for

. controlling undesirable taste and odor

.

. quality of ambient water, the estimated .
. levelis 5 pg/L It should be recognized -
that organoleptic data as a basis for

_ establishing a water quality criteria
have limitations and hdve no
demonstrated relationship to potential '
adverse human healtb effects.

Sufficient data is not available for 2.6~
dichlorephenol to derive a level which
would protect against the potential -

" taxitity of this compound. Using ; T

available organoleptic data, for -~ ~ -
controlling undesirable taste and odor
quahty of ambient water, the estimated
level is 2 ug/L It should be recognized
that organoleptic data as a basis for
establishing a water quality criteria
have limitations and bave no o

" demonstrated relationship to potential

- adverse human health effects.

Sufficient data is not available for 3.4
dichlorophbenol to derive a level which
would protect against the potential -
toxicity of this compound. Using -
available organoleptic data, for

. controlling undesirable taste and odor

quality of ambient water, the estimated
leveldis .8 ug/L It should be recognized
that organoleptic data as a basis for
establishing a water quality criteria

" have limitations and have no

demonstrated relationship to potential

adverse human health effects. .
Sufficient data is not available for

2.3.4.6-tetrachlorophenol 1o derive a

L-24

" have limitations and have no :
demonstrated relationship to potential

- adverse human health effects.

For the maximum protection of hum:
health from the potential carcinogenic
effects due to exposure of 2.4.6-

- trichlorophenol through ingestion of
" contaminated water and contaminatec

aquatic organisms, the ambient water
concentration should be zero based on
the non-threshold assumption for this
chemical. However; zero level may no'
be attainable at the present time.
Therefore, the levels which may result in
incremental increase of cancer risk ov
the lifetime are estimated at 10°% 10°¢
and 10™". The corresponding criteria are
12 pg/l. 1.2 ug/l, and .12 pg/l
‘respectively. If the above estimates ar
made for consumption of aquatic
organisms only, excluding consumptio.
of water, the levels are 36 ug/l 3.6 ug/L
and 36 ug/l respectively. Other
concentrations representing different
risk levels may be calculated by use o.
the Guidelines. The risk estimate range

. is presented for information purposes

and does not represenl an Agency
judgment on an “acceptable” risk leve.
Using available organoleptic dats. for

- controlling undesirable taste and odor

quality of ambient water, the estimate
level is 2 ug/l. It should be recognized
that organoleptic data as a basis for
establishing a water quality criterion
have limitations and have no
demonstrated relationship to potentiz
adverse human health effects.
Sufficient data is not available for 2-
methyl<4-chlorophenol to derive o lev:

- which would protect against any

potential toxicity of this compound.
Using available organoleptic data. for
controlling undesirable taste and odo
quality of ambient water, the estimat:
level is 1800 pg/}. It should be
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recognized that organoleptic data as a
basis for establishing a water quality
criterion havs limitations and bave no
demonstrated relationship to potential
adverse human health effects.
Sufficient date is not available for 3-
methyl-4-chlorophenol to derive a lavel
which would protect against the -
potential toxicity of this compound.
Using available organcleptic data, for

- controlling undesirable taste and odor
quality of ambient water, the numtnd

level i9 3000 g/l It should be

recognized that orgsnoleptic data as l Z.
basis for establishing a water quality ~.

criterion have limftations and have no
adverse human health effects.

" Sufficient data is ot gvailable for 3-
methyl-8-chlorophenal to derive s level

which would protect against the _
potential toxicity of this compound.
Using available organoleptic data. for -

controlling undesirable taste and odor -

quality of ambient water. the estimated .
level is 20 ug/L It should be recognized
that organoleptic data as a baslia for

" establishing & water quality criterion _-' )

_ have limitations and have oo -
" demonstrated relationship to potznﬁd
adverse buman health effects. - . 4 -

<
FresbwaterAquahcl.lfc o i

" “The available data for chioroalkyl ‘.;
- ethers indicate that acute toxicity to - ~

freshwater aquatic life occurs at -
concentrations as low as 238,000 pgﬂ
and would occur atlower -
‘concentrations among spec:es that are
more sensitive than those tested. No
definitive data are available concerming

the chronic toxicity of chloroalkyl ethers

to sensitive freshwater cquntic life.

'\D-er

SalfwamAquaacqu -T s

K - - —'
-~

No saltwater organisms blve been -

tested with any chloroalkyl ether and no
statement can be made eoncernlng acute < the ambient water criterion i is

andchromo&mdty -“‘" - .

" Human Health . - ... {..7
For the maximum protection of humm
heaith from the potential carcinogenic

effects due to exposure of bis- " -

(chioromethyl)-ether through lngesuon ',
- - .- aquatic life occurs at concentrations as

- of contaminated water and
contaminated aquatic organisms. the
ambient water concentration should be

~zero based on the non-threshold <.
sssumption for this chemical However,
zero level may not be attainable at the

'~--‘

C -~

I the above estimates are mads for ~~
consumption of aquatic organisms only,
excluding consumption of water, the
levels are 18.4 ng/l. 1.84 ng/\, and .184
ng/L respectively. Other concentrations
representing different risk levels may be

calculated by use of the Guidelines. The

risk estimate range is presented for
tinformation purposes and does not

represent an Agency judgment on an
lcupubl. risk lével

For the maximum prolecdon of hu.mtn'

hulth from the potential cardnogenic
- effects due to exposure of bis (2- . ..
" chloroethyl) ether through ingestion of

demonstrated relationship to poteatial - * cootaminated water and contaminated

aquatic prganisms, the ambient water
coacentration should be zero based on
the non-threshold assumption for this
chemical. However, zero level may not

' be attainable at the present time.

-

Saltwatar Agquatic Life

The data basse for saltwater species is
limited to ons test and no statement can
be made concerning acute or chronlc
toxicity.

Human Health o

For the maximum protection of buman
health from the potential carcinogenic

" effects due to exposure of chloroform

through ingestion of contaminated water
and confaminated aquatic organisms.
the ambient water concentration should .
.be zero based on the non-threshold
assumptioa for this chemical However,
zero lsvel inay not be attainable at the
‘present time. Therefore. the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 10°%, 10~¢ and 10~ . The

~ corresponding criteria are 1.90 ug/L .19

“Therelore, the levels which may result in pg/L and .019 pg/l. respectively. If the

incrementa) increase of cancer risk over -

“the lifetime are estimated at 10°%, 1079, -

- and 10~*. The corresponding criteria are

3 pg/L 03 pg/l. and 003 pg/l- - -~
respectively. If the sbove estimates are
made for consumption of aquatic

. - organisms only, excluding consumptioa
- of water, the levels are 13.8 pg/l. 1.36-
“"pg/L and’ 136 pg/L respectively. Other

_'l - concentrations representing different
. _Tisk Jevels may be calculated by use of -

the Guidelines. The risk estimate range
- Is presented for information purposes
" and does not represenl an Agency
judgment on an “acceptable” risk level
. “For the protection of human bealth

« ffom the taxic properties of bis (2-
chioroisopropyl) ether ingested through
water and contaminated aquatic-

organisms, the ambient water criterion

hdetanninedtobcw;;gll.. S s

s =~ For the protection of human health

from the toxic properties of bis (2-
- chloroisopropyl) ether tngnted !hrough

contaminated aquatic organisms alope.

de!tmnned to be 4.36 tng/l.

huhwatcrdquabc Life . ”

'l'be available data for cboloroform
!ndncate that acute toxicity lo freshwater

“low as 28.900 ug/L and would occur at
lower concentrations among species
that are more sensitive than the th-ee
tested species. Twenty-seven-day LCS0
values indicate that chronic toxicity

present time. There{ore, the levels which  occurs st concentrations g3 low as 1.240

may result in incremental increase of
cancer nsk over the lifetime are
estimated 1t 1074, 10°% and 10" ". The
corresponding criteria are .038 ng/l
0038 cg/L and .00C38 ng/l, respectively.

#2/L and could occur at lower
_concentrations among species or other
life stages that are more sensitive than -
the eariiest life cycle stage of the
rawnbow troot )

L-25

above estimates are made for
consumption of aquatic organisms only.

. excluding consumption of water, the

levels are 157 g/l 15.7 ug/L and 1.57
pg/L respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for .
information purposes and does not
represent an Agency judgment on an
“acceptable” risk leveL ‘

2-Chlorophenol

) F:_esh\water Aquatié Life

The availabe data for 2-chlorophenol

. indicate that acute toxicity to freshwater

aquatic life occurs at concentrations as
low as 4.380 ug/l and would occur at
lower concentrations among species
that are more sensitive that those tested.
-No definitive data are available
concerning the chronic toxicity of 2-

= chlorophenol to sensitive freshwater
aquatic life but flavor impairment occurs
in one species of fish at concentradons

- aslow as 2,000 ug/l.

_ —Saltwater Aquatic Life
7—.Chbrufom N

No saltwater organisms bave been
tested with 2-chiorophenol and no
“statement can be made concerning acute '
and chronic toxicity.
Human Health -

- . Sufficient data is. not available for 2-
chlorophenol to derive a level which

. would protect against the potential

toxicity of this compound. Using
available organoleptic data, for
controlling undesirable taste and odor
quality of ambient water, the estimated
level is 0.1 ug/l. 1t should be recegnized
that organoleptic data as & basis for
establishing a water quality critena
bave lmitations and have no
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demonsirated relationship to potential
adverse buman health effects.

Chromium .
. Freshwater Aquatic Life

For total recoverable hexavalent
- chromium the criterion to protect
freshwater aquatic life as derived vsing
the Cuidelines is 0.29 ug/l as a 2¢-hour
average and the concentration should
not exceed 21 ug/l st any time.
For freshwater aquatic life the -
concentration {in pg/l) of total
recoversble trivalent chromium should

not exceed the numerical value given by ~

“e{1.08{in(hardness)}+3.48)" at sny -
time. For example, at hardnesses of 50. ™ -
100 and 200 mg/] as CaCO, the .
concentration of total recoverable
trivalent chromium should not exceed
2,200, 4,700, and 9.900 ug/L respectively,
at any time. The available dats indicate _.
that chronic toxicity to freshwater
aquatic life occurs at concentrations as
low & 44 pg/] and would occur at lower
concentrations among species that are
"more sensitive than those tested.
Scltwater Aquatic Life -
" For total recoverable bexavalent
chromium the criterion to protect ~ -
saltwater aquatic life as derived using
the Guidelines is 18 ug/l as a 24-hour -*.
average and the concentration should "~ _
- not exceed 1,260 ug/l at any time. .
For total recoverable trivalent
chromium, the svailabe data indicate
that acute toxicity 1o saltwater aguatic
life occurs at concentrations as low as
10.300 ug/l. and would dccur at lower
concentrations amoung species that are
toore sensitive than those tested. No _
<data are svailable concerning the .
chronig toxicity of trivalent chromium to
sensitive saltwater aquatic life. - .

HumanHealth -~ -~ —7°

For the protection of human health -
from the toxic properties of Chromium
Tl ingested through water and -
contaminated aquatic organisms, the —
ambient water criterion is determined to
be 170 mg/l. oo T

For the protection of human health =~
from the toxic propertiés of Chromium
11 ingested through cootaminated *

aqualic organisms slone, the ambient ' -

water criterion is determined to be 3433 -
- mg/L R . a7
The ambient waterquality criterion ~
for total Chromium V1 is recommended -
1o be identical to the existing drinking -
water standard which is 50 ug/l. -
Analysis of the toxic effects data
esulted in a caiculated Jevel which is
protective of humen health against the
tngestion of contaminated water and
contaminated aquatic organisms. The

-~
cslculated valus is comparable to the
present standard. For this reason a
selective criterion based on exposure
solely from consumption of 6.5 grams of
aquatic organisms was not derived.

Copper _
Freshwater Aquatic ’I.rfc

For total recoverable copper the
criterion to protect freshwater aguatic

. life as derived using the Guidelines is 5.8

pg/l as 8 24-bour average end the
concentration {in ug/l) should not

" exceed the numerical value given by

¢(0.94(In(hardness)}-1.23) at sny time.
For example, at hardnesses of 50, 100,
and 200 mg/l CaCO, the concentration
of total recoverable copper should not -
exceed 12, 22, and 43 ug/l at any time.
Saltwater Aquatic Life

For total recoverable copper the
criterion o protect saltwater aquatic life
a9 derived using the Guidelines is 4.0
Hg/l as 8 24-bour average and the
concentration should not exceed 23 pg/i
at any time. C .

Human Health

Sufficient data is not available for -
copper to'derive a level which would
protect against the potential toxicity of

- 'this compound. Using available ~ .
- organoleptic data. for controlling

~ .

undesirable taste and odor quality of
ambient water, the estimated level is 1
mg/L. It should be recognized that
organoleptic data as a basis for
establishing a water quality criteria
have limitations and have no -
demonstrated relationship to potential
adverse human health effects. )

C;'ln.l.da-_ o . o
"i_?uhwabiAquaticU/e' L o=
" . Eor free cysnide (sum of cyanide

present as HCN and CN-, expressed as
CN) the criterion to protect freshwater
aquatic life as derived using the :
Guidelines is 3.5 ug/1 as a 2¢4-hour '
average and the concentration should’
not exceed 52 pg/l at any time. _

Saltwater Aquatic Life .- . - T

" The available data for free cyanide
(sum of cyanide present as HCN and . __
CN-, expressed as CN) indicate that - °
acute toxicity 1o saltwater aquatic life

- occurs at concentrations as low as 30

ug/l and would occur at Jower _ _

.concentrations among species that are

more sensitive than those tested. If the
acute-chronic ratio for saltwater
organisms is similar to that for
freshwater organisms. chronic loxicity
would occur at concentrations as low as
2.0 ug/l for the tested species and at
lower concentrations among species

L-26
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that are more sensitive than those
tested.

Human Health

The ambient water quality criterion
for cyatilde is recommended to be
identical to the existing drinking water
standard which {s 200 ug/l. Anslysis of
the toxic effects dats resulted in a
calculated level which is protective of
human health against the ingestion of
contaminated water and contaminated
aquatic orgenisms. The calculated val
is comparable to the present standard
For this reason a selective criterion
based on exposure solely from
consumption of 8.5 grams of aquatic
organiams was not derived.

DDT and Metabolites

" Freshwater Aquatic Life

DDT

For DDT and its metabolites the
criterion 10 protect freshwater aguatic
life 83 derived using the Guidelines is
0.0010 ug/l as 8 24-hour average and tt
concentration should not exceed 1.1 pg/l
st any time.

TDE -

The available data for TDE indicate
that acute toxicity to {resbwater aquatic
life occurs at concentrations as low as
0.6 ug/l and would occur at lower
concentrations among species that are
more sensitive than those lested. No
data are available concerning the
chronic toxicity of TDE to sensitive
freshwater aquatic life.

DDE

The available data for DDE indicate
that acute toxicity to freshwater aquati.
life occurs at concentrations as low as
1.050 ug/l and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning the
chronic toxicity of DDE to sensitive
freshwater aquatic life.

Saltwater Aquatic Life
DDT - :
For DDT and its metabolites the

criterion to protect saltwater aquatic Lif¢
as derived using the Guidelines is 0.0010

-~

- pg/l as a 24-bour average and the
. concentration should not exceed 0.13
- pug/] at any time. -

TDE :

The available data for TDE indicate
that acute toxicity to saitwater aquatic
life occurs at concentrations as low as
3.8 ug/l and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concermung the

\f
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Mc toxicity of TDE to sensitive through water and contaminsted squatic  Sa/twuoter Aquatic Life
saltwater aquatic life. organisms. the ambient water criterion The available data for
poe .  1s datermined to be 400 ug/L dichlorethylenes indicate that scute

The available data for DDE Indicate
that acute toxicity to saltwater squatic
life occurs at concentrstions as low as

.14 pg/! and would occur st lower

concentrations among species that are
tmore sensitive than those tested. No -
data are available concerning the
chronic toxicity of DDE to sensitive
saltwater aquatic life. :

Human Health ' _omere
For the maximum protection of human

-t ea s

P e

health from the potential carcinogenic

effects due to exposurs ¢f DOT through
ingestion of contaminated water and
contaminated aquatic organisms. the
ambient water concentration should be
zero based on the noa-threshold :
assumption for this chemical. However,
zero level may not be attainable at the *
present time. Therefore, the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 107% 10~% and 10”". The

. corresponding criteria are 24 ng/l. .02¢

ng/L and .0024 ng/L respectively. If the
above estimates are made for ’ .
consumption of aquatic organisms only,
excluding consumption of water, the
levels are 24 ng/L .024 ng/L. and 0024
ng/l respectively. Other concentrations ~
representing different risk levels may be ~
calculated by use of the Guidelines. The -
risk estimate range is presented for -
information puarposes and does not
representan Agency judgmentofan =
*acceptable” risk level. ; o

.Dichlorobenzenes -

Freshwater Aquatic Lifs TRt

The available data for o
dichiorobenzenes indicate that acute . -
and chronic toxicity to freshwater -

-

For the protection of human health

" from the toxic properties of . .

dichlorobenzenes (all isomers) ingested
througlf contaminated aquatic organisms
alone. the ambient water criterionis -
determined to be 2.8 mg/L.
Dichlorobenzidines
Fns'_b woter Aquatic Life

The data base available for
dichlorobenzidines and freshwater
organisms is limited to ons test on
bioconcentration of 3.3 _
dichlotobenzidine and no statemnent can
be made concerning acute or chronic
oxidty. . .

Saltwater Aquatic L’f; .

. No saltwater organisms have been

tested with any dichlorobenzidine and
Do atatement can be made concerning
acute or chronic toxicity.

Human Health

For the maximum protection of human
health from the potential carcinogenic -

- effects due to exposure of . -

dichlorobenzidine through ingestion of .

~ contaminated water and contaminated
. aquatic prganisma, the ambjent water -

concentration should be zero base on -
the non-threshold assumption for this
chemical. However, zero level may not -
be attainable st the present ime. . -
Therefore.the levels which may result in
{ncremental increase of cancer risk over
the lifetime are estimated at 1074 1074
and 107", The corresponding criteria are
.103 pg/l. .0103 ug/l. and .00103 pg/l,
respectively. If the above estimates gre

* - ._made for consumption of aquatic

organisms only, excluding consumption

= of water, the levels are 204 ug/]. 0204

aquatic life occurs at concentrations a3 _ ug/L and .00204 ug/L respectively.

low as 1120 and 763 ug/L respectively,
and would occur at lower - ..

‘concentrations among species that wre

more sensitive than those tested
Saitwater Aquatic Life : -
The available dats for -
dichlorobenzepes indicate that acute
toxicity to saltwater aquatic life occurs
st concentrations as low 23 1.970 ug/l -
and would occur at lower -~ - e
concentrations among species that are
more sensitive than those tested. No
dats are gvailable concerning the
chranic toxicity of dichlorobenzenes to
sensitive ul!wgtu gquatic life.

Human Heaith

For the protection of buman bealth
from the toxic properties of-
dichlorobenzenes {all isomers) ingested

-

-

; Dichloroetbylenes —
fmshwatef Aguatic Life

Other concentrations representing
different risk levels may be calculated
by use of the Guidelines. The risk
estimate range is presented for
information purposes and does not

. represent an Agency judgment on an

“acceptable” risk Jevel

" The available data for .
dichloroethylenes indicate that acute
toxdcity to freshwater aquatic life occurs
at concentrations as low as 11.600 g/l

~ and would occur at lower

concantrations among species that are
more sensitive than those tested. Mo~
definitive data are svailabie concerning
the chronic taxicity of dichlorethylenes
to sensitive freshwates aquatic life.

- N -
T L

toxicity to saltwater squatic life occurs

" st concentrations as low as 224.000 ug/

and would occur at jower
concantrations among species that are
more sensitive than those tested. No
data are available concerning the
chronic toxicity dichloroethylenes to

" sensitive ssitwater agqoatic life.

Human Health .
For the maximum protegtion of humar

. health from the potential carcinogenic

effects due to exposure of -
1.1-dichloroethylene through ingestion o
contaminated water end contaminated

- aquatic organisms, the ambient water

concentration should be 2ero based on
the non-threshold assumption for this
chemical. However, zero level may not
be attainable at the present timas.
Therefore, the levels which may result in
incremental Increase of cancer risk over
the lifetime are estimated at 10-*, 10~¢,
and 10~". The corresponding criteria are
233 ug/), 033 ug/l. and .0033 ug/l
respectively. If the above estimates are
made for consumption of aquatic
organisms only, excluding consumption

_ of water, the levels are 185 ug/l, 1.85

p8/L and .183 ug/L respectively. Other
concentrations representing different

risk levels may be calculated by use of
the Guidelines. The risk estimate range

. is presented for information purposes

and does not represent an Agency
judgment on an “acceptable” nsk level
Using the present guidelines. a .

- satisfactory criterion cannot be derived
-at this time due to the insufficency in the

available data for 1.2-dichloroethylene.
2.4-Dichiorophenol
Freshwater Aquatic Life

The available data for 2.4-
dichlorophenol indicate that scute and
chronic toxicty to freshwater aguatic
life occurs at concentrations as low as
2.020 and 385 pg/L respectvely. and
would occur at lower concentrations
among species that are more sensiuve
that those tested. Mortality to eariy life
stages of one species of fish occurs at

- concentrations as low as 70 ug/L

Saltwoter Aquatic Life

‘Only one test has been conducted
with saltwater organisms on 2.4-
dichlorophenol and no statement can be
made concerning acute or chroouc
toxicity.

Human Health

For comparison purposes, two
spproaches were used to derive
cnterion leveis for 2.4-dicklorophencl.

-~
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Based on svatlable toxicity data, for the

rrouctlon of public health, the derived
evel is 3.09 mg/L Using available
organoleptic data, for controlling
undesirable taste and odor quality of
ambient water, the estimated level 1s 0.3
pg/L It should be recognized that

- organoleptic data as & basis for
establishing a water quality criteria
have limitstions and have no

. demonstrated relationship lo potential
adverse human health effects. .

) Dichloropropanes IDnc.hloropmpenu )

thwaterAquabcLifo e oo e

The avallable datafor = = -
dichloropropanes indicate that acute
and chronic toxicity to freshwater
squatic life occurs at concentrations as
low as 23,000 and 5,700 ug/l. -

respectively, and would occur at lower *

concentrations among species that are
more sensitive than those tested.

The available data for L
dichloropropenes indicate that acute
and chronic toxicity to freshwater

aquatic life occurs at concentrations as

low as 6.080 and 244 ug/L nspecﬁvely,
and would occur at lower .
concentrations among species that are
more sensitive than those lested.

e

SalrwuterAquaUCL:fa T e

The available data for - i
dichloropropanes indicate that acute
and chronic toxicity to saltwater aquatic
life occurs at concentrations as low as
10.300 and 3,040 ug/L respectively, and -
would occur at lower concentrations
among species that are more temmve )
than thosetested = - . . -

~The available datafar - - =
dichioropropenes indicate that acute

toxicity 10 saltwater aquatic lfe occurs -
at concentrations as iow a a2 790 us/l.

and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are svailable concerning the
chronic toxicity of dichloropropenes to
sensitive saltwater aquatic life. -

Human Heolth -~ R o

Using the present guidelines, &
satisflactory criterion cannot be dertved
at this time due to the insufficiency in
the available data for dichioropropanes.

For the protection of human health
from the toxic properties of -
dichloropropenes ingested through
water and contaminated squatic
organisms. the ambient water criterion
is determined to be 87 ug/L

For the protection of human bealth
from the toxic properties of
dichioropropenes ingested through
contaminaied aqualic orgamsms aione,

-~

the mﬁient water criterion is
determined to be 14.1 mg/L

&&Dlmothylphtnol .
Freshwater Aquatic Life
‘The available data for 2.4

. dimethylphenol indicate that acute

toxicity to freshwater aquatic life occurs
at concentrations as low as 2.120 ug/l
and would occur at lower
concentrations among species that are

" more sensitive than those tested. No

data are available concerning the

- chronic toxicity of dimethylpbenol to -

sensitive freshwater aquatic life.

Saltwater Aquatic Life .
No saltwater organisms have been

tested with 2.4-dimethyiphenol and no

statement can be made concermng acute

and chronic toxicity. -

Human Health =

Sufficient data are not svailable for

7 2.4-dimethylphenol to derive a level
- which would protect against the

potential toxicity of this compound.
Using availeble organoleptic data, for

_ controlling undersirable taste and odor

lity of ambient water, the estimated

"4 . is 400 ug/L It should be recognized

that organoleptic data as @ basis for

* establishing a water quality criteria

bave Limitations and have no :
_demonstrated relationship to potential
adverse human health eﬂecu

Z.C-Dl.mtmtoluono

Freshwater Agquatic Li/'e

The available data for 2.4- -
‘dinitrotoluene iridicate that acute and"
chronic toxicity to freshwater aquatic
life occurs at concentrations as low as
330 and 230 ug/L respectively, and
would occur at lower concentrations
among species that are more umldvo
than those tested.

Saltwater Aquatic Li/e

hd

" * The available data for 2.4

dinitrotoluenes indicate that acute —

. toxicity to saltwater aquatic life occurs
- st concentrstions as low as $90 ug/! and

would occur st lower concesntrations
among species that are more sensitive
than those tested. No data are available
concerning the chronic toxicity of 2.4-
dinitrotoluenes to sensitive saltwater
aquatic life but a decrease in algal cell
oumbers occurs at concenmuons as
low 28 370 ug/L

Human Health

For the maximum protection of human
health from the potential carcinogenic
effects due to exposure of 2.4
dinitrotoluene through ingestion of
contamunated water and contaminated

aquatic organisms. the ambient water
concentration should be zero based o..
the non-threshold assumption for this
chemical. However, zero level may nc’
be attainsble at the present time.
Therefore, the levels which may resul. _.
incremental increase of cancer risk over
the lifetime are estimated st 10°°% 107*
and 10~". The corresponding criteria a
1.1 pg/L 0.11 ug/L, and 0.011 pg/L
respectively. If the above estimates are
made for consumption of aquatic

- organisms only, excluding consumptic

of water, the levels are 81 ug/L 9.1 ug, .
and 0.81 ug/L respectively. Other
concentrations representing different
risk levels may be calculated by use ¢
the Guidelines. The risk estimate rang
is presented for information purposes
and does not represent an Agency
judgment on an “acceptable” risk leve

I.Z«Dipbenylhydnd.xs;
Freshwater Aquatic Life

The svailable data for 1.2-
diphenylhydrazine indicate that scute
toxicity to freshwater aquatic life occurs
at concentrations as low as 270 ug/l :
would occur at lower concentrations
among species that are more sensitive
than those tested. No data are available

_ concerning the chronic toxicity of 1.2-

diphenylhydrazine to sensitive

freshwater aquatic life.

Saltwater Aquatic Life

No saltwater organisms have been
tested with 1,2-diphenylhydrazine anc
no statement can be made concerning
acute and chronic toxicity.

Human Health

For the maximum protection of human
health from the potential carcinogenic
effects due to exposure of 1.2
diphenylhydrazine through ingestion .
contaminsted water and contaminated
aquatic orgenisms. the ambient water
concentration should be zero based o
the non-threshold assumption for th:s
chemical. However, zero levei may not
be attainsble at the present time.
Therelore, the levels which may resul
incremental incresse of cancer risk o
the lifetime are estimated ot 107%, 10°%,
and 10°". The corresponding criteria s+~
422 ng/l. 42 ng/l, and 4 ng/L
respectively. If the above estimates a
made for consumption of aquatc
organisms only, excluding consumpuon
of water, the levels are 5.6 ug/L 0.56

© ug/l and 0.058 ug/L respectvely.

Other concentrations representing
different nsk leveis meay be calculated
by use of the Guidelines. The nsk
estimate range 13 presented fcr
information purposes and does not
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resent an Ascm-:y judgment on an

“acceptable” risk level. PR
Eodosulfen . - T 7
Freshwater Aquatic Life .

For endosulfan the criterion to protect
freshwater aquatic life as derived using
the Guidelines i0.058 g/l as & 24-hour
average and the concentration should
not exceed 0.22 ug/] st any time.

Saltwater Aquotic Life

For endosulfan the criterion to imu&'
saltwater aquatic Life as derived using
tha Guidelines is 0.0087 ug/! as 8 2¢
hour average and the concentration
should not exceed 0.034 ug/! at any
time. R . B .
Muman Heclth - : ~

For the protection of human health '

S
PR

" from the toxic properties of eadosulfan -

ingested through water and _
contsminated aquatic organisms. the "
ambient water criterion is determined to
be 74 pg/L LT ..
For the protection of human health ~

from the toxic properties of endosalfan “ . pue the protection of buman health = .

ingested through contaminated squatic -
organisms alone, the ambient water - -

* criterion is determined to be 159 pg/L =

I FETEE -

Endrin PRIRIC AR PR e i o

-~

- - .
-

Frzshwalef»iqv&tic Life 7

freshwater aquaticlife as derived using .
the Guidelines is 0.0023 ug/) as 8 24-
hour average and the concentration .

should not exceed 0.18 g/l at any tinie.
Saltwater Aquatic Life -

For endrin the criterion to protect
ssltwater aquatic life as derived using

L.

the Guidelines is 00023 ug/lasa 24- ~ -
hour sverags and the concentration -

should not exceed 0.007 pug/latany "7
ume. o ‘ ~A~"—"='- - s
Human Health ;‘. e 1 .‘\, -_.—';
The ambient water qoality criterion -
for endrim is recommended tobe ~ * 7.

identical to the existing drinking water -
standard which is 1 ug/L Analysis of the
toxic efJects data resuitedina -~ - °
caiculsted level which is protective of ~
buman health gguinst the ingestion of .~
contaminated water anid contaminated” *
aquatic organisms. The calculated value
is comparable to the present standsrd.
For thus reason & selective cnterion -
besed on exposure solely from )
consumpuoa of 8.5 grams of aquafic
organisms was not denved

Ethylbenzans e ,'
Fresnwater Aguat:c Life

The available data for ethyibenzerne
wncicate that acute ‘oxiaty to freshwater

s - L.
.-

aquatic life occurs at concentrations as
low as 32.000 pg/} and would occur at”

. lower concentrations among species

that are more sensitive than thase
- tested. No definitive dats are available
concerning the chronic toxicity of
_athylbenzene to seasitive freshwafer
squatic life.- . - _
.Saltwater AquaticLife ~ _ = - . _
_The available dats for ethylbenzen
indicate that acuts toxicity to saltwater
aquatic life occurs st concentrations a3
low as 430 ug/l and would occur at  ~.
lower concentrations among species -
that are more sensitive than those
tested. No dats are available conceming
the chronic toxicity of ethylbenzene to
sensittve saltwater squatic life.

Human Health o
For the protection of human health

from the toxic properties of )
ethylbenzene ingested through water

~ and contaminated aquatic organisms.

"the ambient water criterion is ]
determined to be 1.4 mg/L ‘

from the taxic properties of
ethylbenzene ingested through
contaminated aquatic organisms alone,

determined to be 3.28 mg/L

_ Fluoranthene - . - * - S e

Freshwater Xquatié_bﬂ o

. The available data for fluoranthene
indicate that acute toxicity to freshwater

- aquatic life occurs at concentrations as

Cee @
-

low as 3980 pg/l and would occur at
lower concentrations among species
that are more sensitive than those
tested. No data are svailabie conceming
. the chronic toxicity of fluoranthene to
sensitive freshwater aquatic life.

" Saftwater Aquatic Life -

The available data for luoranthene
tndicate that scute and chronic toxicity
“to ssltwater aquatic life occur st -
concentrations as low as 40 and 8 pg/L
respectively, and would occur at lower
concentrations among species that are’
more sensitive than those tested. )

Human Realth °

For the protection of human sealth
from the toxic properties of flucranthene
ingested through water and
contaminated scuatic organisms. the
ambient water critenon is detarmined to
be 42 ug/’

Far the protection ¢f human health
from the toxuc properties of luaranthene
ingested hrough contaroinated aquatc
organusms alone. the acbient water
criterion . Jetermined 1o be 34 Lg!

Halosthers =~ -
Freshwater Aquotic Lifse -

The svailable data for haloethers
{ndicate that acute and chronic toxicity °
to freshwater aquatic life occur at

concentrations as low as 3560 and 122

/L. respectively, and would occur at
ower concentrations among species
that are more sensitive than those
tested. c- .

Saltwater Aqimﬂc Life

No saltwater organisms bave been
tested with any haloetbher and no

_statement can be made concerning acute

or chronic toxicity. o
Human Health :

_ Using the present guidelines. a

satisfactory criterion cannot be derived
at this time due to the insufficiency’in
the available data for haloethers.

Halomethanes ‘
Freshwater Aquatic Life

The available data for halomethanes
indicate that dcute toxicity to freshwater

. aquatic life occurs at concentrations as
_low as 11,000 ug/! and would occur at

lower concentraticns among species -

r c on - that are more sensitive than those
the amhient water criterion is -

tested. No data are available concerning
the chronic toxicity of halomethanes to
sensitive freshwater aguatic life. -

Saltwater Aquatic Life

The available data for halomethanes
indicate that acute and chronic toxiaity
to saltwater aquatic life occur at
concentrations as low as 12,000 and
6,400 ug/L respectively. and would
occur at lower concentrations among
species that are more sensitive than
those tested. A decrease in algal cell
pumbers occurs at concentrations as
low as 11.500 ug/k

- Human Health -~

For the maximum protection of huma
health from the potential carcinogenic
effects due to exposure of
chloromethane, bromomethane,
dichloromethane.
bromodichloromethane,
tribromomethane.
dichlorodifluoromethane, -
trichlorofluoromethane, or combinati
of these chemicals through ingestion ¢
contaminated water and contaminate
aquatic organisma. the ambient water
concentration should be zero based ¢
the non-threshold assumpton for this
chemical. However, zero level may n:
be attainable at the present time.
Therefore..the levels which may resu
incremental increase of cancer nsk. ¢
the lifetimes are estimated at 107% 1C
and 10°". The correspond:ng critena
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v

19 pg/l 019 ug/L and 0.019 pg/L
respectively. If the above estimates are
made for consumption of aquatic
organisms only. excluding consumption
of water, the levels are 157 ug/l, 15.7
1§/l and 1.57 ug/L respectively: Other
concentrations representing different
risk levels may be calculated by use of
the Guidelines. The risk estimate range
is presented for information purposes -
and does not represent an Agency
judgment on an u:ceptnble nsk level

—Heptachlor S e e
thwuterAquoacbfe

-

For heptachlor the cntenon to protect -

freshwater aquatic life as derived using
the Guidelines is 0.0038 ug/l as s 24-

bour average and the concentration _
should not exceed 0.52 ug/] at any time.

~ Saltwater Aquatic Life <

For heptachior the mlenon to protect
saltwater aquatic life ay derived nsing
the Guidelines Is 0.0036 ug/] as a 24-
hour average and the concentration
- should not exceed 0. 053 pg/l at lny
time. X e

AR L . KXo -

Human Health . N -l
For the maximum protection of human

health from the potential carcinogenic -

- effects due to exposure of heptachlor

. through ingestion of contamingted water

and contaminated aquatic organisms. -
the ambient water concentration should
be zero based on the non-threshold
“assumption for this chemical. However,
zero level may not be attainable at the
- present time. Therefore, the levels which

Satwoter Aguatic l.nk -

The available date for ~
hexachiorobutadiene indicate that acute
toxdcity to saltwater aquatic life occurs
at concentrations as low as 32 pg/l and
would occur at lower concentrations

_ among species that are more sensitive

that those tested. No data are available
concerning the chronic toxicity of
hexachlorobutadiene to sensitive

- saltwater aquatic life -

~H.umanHea}th - -

- “For the mxunum protzcbon of humao
health from the potential carcinogenic
effects due to exposure of '

_hexachlorobutadiene through ingestion

of contaminated water and -
contaminated aquatic organisms. the

-ambient water concentration should be
+ zero based oo the non-threshold
" sssumption for this chemical. However,

zero leve! may not be a'tainable at the
present time. Therefore. the levels which

1may result in incremental increase of

cancer risk. over the lifetimes_ are .
estimated at 107% 104 and 10~ . The
corresponding criteria are 4.47 pg/l, 0.45
ug/L and 0.045 pg/L respectively. If the
above estimates are made for N

- - consumption of aquatic organisms only,

excluding consumption of wates, the
levels are 500 ug/l, 50 ug/L and $ ug/1
respectively. Other concentrations

- representing different risk levels may be

calculated by use of the Guidelines. The™
risk estimate range is presented for

. information purposes and does not

may result in Incremental increase of

cancer risk. over the lifetimes are .
‘estimated 811074, 10°%, and 10" The - _
corresponding criteria are 278 ng/l, 28
—ng/L and .028 g/l respectively.{f the
above estimates are made for
consumption of aguatic organisms only,
excluding consumption of water, the
levels are 2.85 ng/L 29 ng/l. and 029
ng/L respectively. Other
concenirations representing different
risk levels may be calculated by use of

- Lindane’ "> I

the Guidelines The risk estimate range

is presented for nformation purposes
and does not represent an Agency ' -
judgment on an “acceptable” rigk level

. woxicity of lindane to sensitive saltwater

Hexachlorobutsdiens R e

Freshwater Aqoatic Life - -
The avaidable data for ‘
hexachlorobutadiene indicate that acute

and chrogicAoxicity to fresbwater
squatic [ife occur at concentrations as
low as 90 and 8.3 ug/L respectively. and
would occur st lower concentrations
among species that are more seantive
than those tested . -

represent an Agency judgment on an
“scceptable” risk level

Heuchlomcyclohm -
Freshwater Aq;a}; Llf; ' ‘
For Lindane the criterion to protect

" - freshwater equatic life as derived esing

the Guidelines is 0.080 ug/1 os » 24-hour
average and the cancentration should
not exceed 2.0 ug/! at any time.

o SaltwaterAquat.pc Life

For saltwater aquatic life the
concentration of lindane should not
exceed 0.18 ug/] at any time. No data
are available concerning the chronic

aqumlﬂe oo
BHC ... T LT
Freshwoter Aguatic Life

The available date for a mixture of
isomers of BHC indicate tha: acute
toxicity to freshwater aquatic life occurs
st concentrstions as low as 100 ug/] and
would occur at lower concentrations
among species that are more seasitive
than those tested No data are available

L-30

~

concerning the chrome toxcty of a
mixture of 1somers of BHC to sensitve
freshwater aquatic life

Saltwater Aquatic Life

The available date for a mixture of
{somers of BHC indicate that sacute
toxicity to saltwater squatic life oca
at concentrations ss low 23 0.34 ug/|
and would occar at lower
~ concenirations among species that ar»
. more sensitive than those tested No
data are svailable concerning the
chronlc toxicity of a mixture of isomers
of BHC to0 sensitive saitwater aquabc
life. ) -

Human Health

For thé maximum protection of humar
bealth from the potential carcinogen:
effects due to exposure of alphs-HC}
through ingestion of contaminated water
and contaminated aquatic orgamisms.
the ambient water concentration sho
be zero based on the non-threshold
assumption for this chemical. However.

. zero level may not be attainable at the
present time. Therefore. the levels w'
may result in incremental increase of
cancer risk, over the lifetimes are
estmuted at10°% 107 and 10 . The

rresponding criteria are 82 ng/l 9
ng/L and .92 ng/l. respectively. If the
above estimates are made for
consumption of aquatic orgamsms orly.
excluding consumption of water. the
levels are 310 ng/l. 31.0 ng/L and 3.
"ng/! respectively. Other concentratio...
representing different risk levels may be
caiculated by use of the Gwdelines. 7+ -
risk estimate range is presented for
information purposes and does not
represent an Agency judgment on an
“acceptable” nisk level

For the maximum protection of bur
health from the potential carcinogen:.
e{Tects due to exposure of bets-HCH
through ingestion of contaminated wr*—
and contaminated aquetic organusms
the ambient water concentration sho
be zero based on the non-threshold
sssumption for this chemical. Howeve-
zero level may not be attainable at t&
present time. Therefore. the levels w!
may result {p incremental increase of
cancer risk. over the lifetimes are
estimated at 107% 10™¢ and 10~". The
corresponding criteria are 163 ng/L 1t
ng/l and 1.83 ng/l, respectively. If the
above estimates are made for
consumption of equatic orgarusres on
excluding consumption of water, the
levels are 847 ng/l. 547 ng/L and $ 4~
ng/L respecavely. Other concentraticns
representing different risk levels may
calculated by use of the Caidehwnes 1
nsk estimate range is presected for
information purposes and does not
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represent an Agency judgment on an squatic life occurs at concentrstions as

“acceptable” risk level low &8 7.0 and 5.2 ug/l respectively, and
Por the maximom protection of human  would occur at lower concentrations
health from the patentis! carcinogenic unur:g;podu that are mors sensitive
eflects dus to cxpo;un of tech-l:dm thao those tested. . A
ingestion of contaminated water :

and contaminated squatic organisms. - Saltwater Aquatic Life .

the ambient water concentration should - _ The available datato

be zero based on the non-th: :shold hexachlorocyclopentadiens lndica te ﬁ!l(

assumption for this chemical. However,  &cute loxicity to saltwater aquatic life

zero level may not be attainable at the .  QEcurs at concentrations as low as 7.0

present time. Therefore. the levels whick  #8/] and would occur at lower

may result in incremental increase of concentrations amoung species that are

" cancsrrisk. over the lfetimes are - - - more sensitive than thoss tested. No
estimated 81 10-%, 10-%, and 10~". The -~ dsta are qvailable concemlng the

- corresponding criteria are 123 ng/l, 12.3 . -chroaic toxicity of - -
ng/L and 123 ng/L respectively. if the _ hexschlorocy openudiene to sensitive
above estimates are made for : © saltwater aquldc fe. © . _ ...
consumption of aquatic organisms only. " Huinan Health’ R

* “séceptable” riak level o

- threshold assumption for this chemical.

- There{ore. the levels which may result n

. the lifetime are estimated at 1074 107%

[y

_calculated by use of the Guidelines. The~

.the available dats for delta- HCH. . - -

excluding consumption of water, the
levels are 414 ng/l. 41.4 ng/l and 4.14
ng/L respectively. Other concentrations
representing different risk levels may be -

For eompuuon purposes, two
approaches were used to dmve
criterion levels for
henchlorocyclopenudiene Based on
_available toxicity data. for the

rotection of public health, the deﬂved
Lvel is 208 pug/L Using availeble
organoleptic data, for controlling
undesirable taste and odor quality of
ambient water, the estimated level is 1.0
ug/l It should be recognized that =~

risk estimate range is presented for
information purposes and does not -
represent an Agency judgment on an.

For the maximum protection of human
bealth from the potental carcinogenic
effects due to exposure of gamma-HCH

X - organoleptic dats as a basis for - - -
mg:“.m;’nf: c::é:mm:mi:;lu: - establishing & water quality criterion .
munated aq org *:.<- have limitations and bave so -

Rnamten ey Y dmmed el
However, zero level may notbe « <~ SoE e e
attainable at the present ime. =~ -* '~ < Freshwater Aquatic Life -

‘The available data for x-.sophoron‘e
_Indicate that acute toxicity to freshwater

aquatic life ocurs st concentrations as

incremental increase of cancer risk over

and 10°". The corresponding criteria are .

186 ng/l. 18.8 ng/l. and 1.86 ng/L -~ low 83117.000 ug/l and would occur at
respectively. If the above estimates are - l°“"j concentrations among species
made for consumption of aquatic - -~ .~ thal@re more sensitive than those

organisms only, excluding consumption ,' tested. No data are available concerning
of water, the levels are 625 ng/L 625 - - _the chronic toxicity of isophorone to
ng/L 6.25 ng/L. respectively. Other "/~ sensitive freshwater aquatic life. . .
concentrations representing different Sajmgep Aquauc Life -~ = “~ccn
risk levels may be calculated by use of Th bl for Y
the Guidelines. The risk estimate range. -~ e available data for xsophorone

. indxcate that acute toxicity to saltwater
:n‘:;r;t:gtf: lnfoer:a‘dno:::;pc;m " . aquatic life occurs at concentrations as-

- low a8 12,900 ug/l and would occur at
m":h":p:“;?:‘z:ﬁ;e :‘:k l"’?‘ - lower concentrations among species
satisfactory criterion cannot be derived that are more sensitive than those

“tested. No dsta are available concerning
at this time due to the ln.mfﬁnency B <2 the chroaic toxicity of isophorone to

Using the present guidelines, & .~ - tens_mve saltwater aquatic life.
satis‘actory critenon cannot be derived = Human Health o
at tus time due to the insufficiencyin , For the
: _ protection of human hee'th
the available data for eptdon-HCHi ~ 27 from the toxic properties of isophorone
Huochloroqdopamdhnc T -‘-\ - ingested through water and :
contaminated aquatic organisms. the
Freshwater Aquatic Life "~ ambient water ctenon is determuned to
The available data for

. be s.2mg/lL
hexachlorocyclopentadiene indicate that For the protection of humnn health
acute and chronic toxicity to freshwater  from the toxic properties of isophorone

¢

- ~ .

a1
P

hopboronc SR a4 o

ﬁ LA

ingested through contamicated aquatic
orguaisms alone, the ambient water
“criterion is determined to be 520 mg/L

Lead

Freshwater Aquatic Life

~ For total recoversble lead the
criterion {In ug/l) to protect freshwater
a,uatic life as derived using the
Guidelines is the numerical value given
by e(2.35[In(hardness}|-9.48) as 2 24

" -hour average and the concentration (in

#8/1) should not excesd the numerical
value given by «{1.22{In(hardness)}-0.47)
st any time. For example, st hardnesses
of 50, 100, and 200 mg/] as CaCO, the
criteria are 0.75, 3.4 and 20 g/l
respectively, as 2¢-hour averages. and
the concentrations should not exceed 74.

~ 170, and 400 ug/L respectively, at acy

time.. - -
Saltwater Aquatic Life

. The gvailable data for total
recoverable lead indicate that acute and
chronic toxicity to saltwater aquatic life
occur at concentrat .ns as low as 668
and 25 ug/L respectively. and would
occur at lower concentrations among
species that are more sensitive than
those tested. , .

\._ Human Health

The ambient water quality criterion
for lead is recommended to be identical
to the existing drinking water standard

“which is 50 ug/l. Analysis of the toxic

effects data resulted in a calculated

- level which is protective to buman

health against the ingestion of
contaminated water and contamirated
aquatic organisms. The calcalated value
is comparable to the present standard.
For this reason a selective critenon
based on exposure solely from
consumption of 8.5 grams of aquahc
organisms was naot der.ved.

Mercury -
Freshwater Aquabtic Life

For total recoverabie mercury the
criterion to protect freshwater aqustc
life as dertved using the Gudeiines is
0.00057 ug/l as a 24-hour average and
the concentration should not exceed
0.0017 ug/l at any time.

Saltwater Aquatic Life -

For total recoverable mercury the
criterion to protect saltwaler aquatc Life
as derived using the Cuwidelines 15 0.025
Hg/] as a 24-hour average and the
concentration should not exceed 3.7 ug !
at any time.

Human Health

For the protection of buman heaith
from the toxic properties of mercury
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that are more sensitive than those

tested. No data are available cbhcer:nms' that are more sensitive than those
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ingested through water and .-

- contaminated squatic organisms, the

ambient water criterion is determined to
be 144 ng/L

For the protection ol bum;n health
from the toxic properties of mercury

‘ingested through contaminated aquatic

organisms alone. the ambient water
criterion is d-.erminéd to be 148 ng/L

" Note.~These values Include the
consumption of freshwater, umnnc and -

lurun species. - Y
Naphthdmo el e ‘_i 3

Freshwuter Aquatic Life ~» -fv 2 thbwler@quaiic Life ;_‘ .

The available data to napht!nlene
indicate that acute and chronic toxi
to freshwater aquatic life ocour at
concentrstions as low as 2,300 and 620
pg/L respectively, and wouldoccur at -
lower concentrations among species
that are more lensmve than those -
tested. -

ScﬁwatquuaucIer “_ o

The available data for naphthnle.ne
indicate that acutg toxicity to saltwater

squatic life occurs at concentrations as " °

low as 2.350 ug/l and would occur at
lower concentrations amang specips

the chronic toxicity of naphthalene to -

.

sensitive saltwater nquatu:h!e. Y

Human Health 72 T3 07~
Using the presem gmdelmea :

satisfactory criterion cannot be derived -

at this time due to the insufficiency in

- the svailable data for naphthalene. - .
[ e A ~

Nikel  aal 0
Fnshwatcr Aquatic I.lfe T ;_ S
iR e
" For total recoverable nickel the - ' "~

criterion {in pg/1) to protect freshwater”
aguatic life as derived using the . -
Guidelines is the numerical valoe given

by ¢(0.76 [in (bardness)} +1.06) as.a 24- -

hour average and the concentration (in
ug/1) should not exceed the numerical .
value given by ¢{0.78{ln (bardness)) +~.
4.02) ut any time. For example; st - -

- bardnesses of 50, 100, and 200 mgflas -
CaCO, the criteria are 58. 96, and 160 ~ -
_pg/L respectively, as 24-hour umget.

and the concentrations should not . }‘

exceed 1.100. 1.800, and 3,100 ngﬂ.
respectively, at any tme. -~ oo

Saltwoter Aquatic Life - -

For total recoverable pickel the *,: ~
critenion lo protect saltwater squatic life
as derived using the Guidelines is 7.1

pg/] as a 2¢-bour aversge and the =
concentrstion should nol exceed 140 ngl
| at any hme. R

- “spproaches were used to derive

Human Health - - -
For the protection of human health
. from the toxic properties of nicke!
ingested through water and
contaminated aquatic organisms. the
amhient water criterion i: dctemined to
-be134pg/L .
- For the protection ol humu: health
. from thetoxic properties of nickel
ingested through contaminated aquatic
organisms alone. the ambient water
criterion is determined to be 100 pg/L

Nitrobenzene - i

="+ The swailable dats for pitrohenzene

- -indicate that scute taxicity to freshwater

aguatic life occurs at concentrations as
- Jow .as 27.000 ug/] and would occur at

* lower concentrations among species

that are more sensitive than those
tested. No definitive data are available

- concerning the chraonic toxicity of

nitrobenzene 10 sensitive freshwater
aquitic life. .

" Saltwater Aquatic I.:Te o -

. The availabie data for nitrobenzene
indicate that acute toxicity to saktwater

.. aquatic life occurs at concentrations as
. low 28 8,680 pug/] and would occur at

lower cancentrations among species

tested. No data are avallable concerning
the chromic toxicity of nitrobenzene to

centmn n}tmter aqoatic ld'e

oy - —

Humcn Healtb . ..
For comparisor purposes. two

-criterion levels for nitrobenzene. Besed
on available toxiclty data, for the
protection of public bealth, the derived

v levelis 19.8 mg/l. Using available

. urganoleptic data, for controlling
.nnduxnble taste and odor quality of

- . ambien! water, the estimated level is 30

pg/L It sbould be recognized that ~
organoleptic data as a basis for .
‘- establishing a water quabty criteria
* have limitatians and have no )
demonstrated relationship to potential
—~adverse humln hen]t}reﬂ'ecu —_

Nnmphgnoh =
FrzshwaterAquabc Lfe .7~
* The available data for nm:ophenoh

indicate that acute toxicity to freshwater

aquatic life occurs 8t cancentrations as

~ Jow as 230 ug/! and would occur at
lower cancentrations among species
thet are more sensitive than those .
tested. No da!s are svailable concerning
the chroaic toxicity of nutrophenols to

-« sensitive freshwater aquatic life but
toxicity to-ane species of algae occurs st
concentrations as low as 150 gLl

T =D
LT 3

Saltwater Aguatic Life

The available data for nftrophenols
indicate that acute toxicity 1o saltwater

. aquatic life occurs at concentrstions ai

low as 4.850 ug/) and would occur at
lower concentrations among species
that are more sensitive than those
tested No data are available concerzir -
the chronic toxicity of nitrophenals to
sensitive saltwater aquatic life.

Human Health -~

For the protection of buman health
from the toxic properties of 2.4-cinitro
cresol ingested through water and
contaminated aquatic arganisms. the
ambient water criterion is determined
be 13.4 ug/L

For the protection of human health
from the.toxic properties of 2.4-dinitro-o-
creso} mgested through contaminated
aquatic organisms alone, the ambient
water critenun is determined to be 765

- pg/L

For the pmlecbun of human bealth
from the toxic properties of
dinitrophenc! ingested through water
and contaminasted aguatic arganisms,
the ambient water criterion is
determined to be 70 pg/L

For the protection of human heaith

- from the toxic properties of

dinitropheno) ingested throngh
contaminated aquatic organisms alan
the ambient water criterion is
determined to be 143 mg/l.
. Using the presexnt guidelines. &
satisfactory criterion cannot be denv
at this time due to the insufficiency 1o
the available data for moncmtropheno!.
Using the present guidelines. &
satisfactory criterion cannot be deriv
at this time doe to the insufficency in
the available data for t-nitrophenol.

. .Nnmundncs

Freshwoter Aguatic Life

The available data {or nitrosarmunes
indicate that acute toxicity to freshw
aquatic life occurs et concentrations
low as 5.850 ug/l and would occur at
Jower concentrations among species
that are more sensitive than those
tested. No data are avallable concen

" the chropic axicity of nitrosatines to

sensitive freshwater aquatic Lfe.
Soltwater Aguatic Life

The available data for nitrosamines
indicate that acute toxicity to saitwater
squatic life ocaass a1 concentrations
low as 3.300.000 ug/} std wouid occ:
Jower concentrations among spec:es
that gre more sens;uve ther lLose

tested. No dats are available concer

the chronic toxicity ol nitrosamines
sensitive saltweter aquatic Lile
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bealth from the potential carcinogenic
effects due to exposure of n-

_ pitrosodimethylamine through ingestion -

of contaminated water and. N
contaminated aquatic organisms, the - .
ambient water concentration should be
zero based on the non-threshold =
sssumption for this chemical. However,
zero level may not be attainable at the
present time. Thersfore, the levals which

may result in incremental increase of -
cancer risk, over the lifetimes are *~ ~- =

estimsted at 10°% 107% and 10°". The -
criteria are 1405/ 1.4
ng/L and .14 ng/l, respectively. If the . -
above estimates are made for -
consumption of aqualic organisms only,
excluding consumption of water, the
levels ars 160,000 ng/L 16.000 ng/l and
1.600 ng/L respectively. Other o
concentrstions representing different

made for consumption of aquatic
organisms only, excluding consumption
of water, the levels are 5,888 ng/}. 587
ng/L and 58.7 ng/L respectively. Other
concentrations representing different
risk levels may be calculated by use of

. the Guidetines. The risk estimate range

is presented for information purposes -
and does not represent an Agency -
judgment on an “acceptable” risk level.

" . For the maximum protection of humaa
" bealth from the potential carcinogenic

-effects due to exposure ia n- - .
nitrosodiphenylamine through ingestion
of contaminated water and :

. contaminated aquatic organisms, the

ambisnt water concentration should be

" zero based on the non-threshold
. “assumption for this chemical However.
‘. zero level may not be attainable at the

present time. Therefore, the levels which

" and does not represent an Agency

risk levels may be calculated by use of
the Guidelines. The risk estimate range
is presented for information purposes

- ~'may result in incremental increase of
cancer risk, over the lifetimes-are

- estimated at 10~% 10~ and 10~ . The

" corresponding criteria are 48.000 ng/!

_ health from the potential carcinogenic -

dgment on an “scceptable” risk level
b For the maximum protection of humean

effects due to exposure of n--

4.900 ng/1 and 450 ng/\, respectively. If
_the abové estimates are made for ’

- consumption of aquatic organisms oﬁ]y. T

nitrosodiethylamine through Ingestion of ~ #xcluding consumption of water. the
conmninnu{l water and contaminated -5 _levels are 161.000 ng/1, 18,100 ng/l, and

aquatic organisms. the ambient water -’
concentration should be zero based on -
the noo-threshold assumption for this

chemical. However, zero level may not -

be attainable at the present ime. .
Therefore, the levels which may result in
incremental increase of cancer risk, over

the lifetimes are estimated at 1074, 1079, —
and 10°". The corresponding criteria are
8 ng/l. 0.8 ng/L. and 0.08 ng/L, . --

organisms only, excluding consumption

of watet, the levels are 12.400 ng/L 1.240 _ .concentration should be zero based on

ng/l and 124 ng/l. respectively. Other

concentrations represesting different * .

risk levels may be calcalated by use of

1,610 ng/l, respectively. Other

. concentrations representing different

risk levels may be calculated by use of.
the Guidelines. The risk estimate range

‘. " is presented for information purposes

and does not represent an Agency _ ".
judgment on an “acceptsble” risk level
For the maximum protection of human

. bealth from the potential carcinogenic
. <"+ effects due to exposure in n-~ T

respectively. If the sbove estimates are . . " pipo lidine thr estion of , .
made for consumption of aquatic s sopyrrolidine through ingestion o

‘contaminated water and contaminated
aquatic organisms, the ambient water

the non-threshold assurption for this

" chemical. However, zero level may not
. be attainable at the present time. "

the Guidelines. The riak estimate range” ™ -Therefore, the levels which may result in

is presented for information purposes
and does not represent an Agency = .
judgment oa an “acceptable” risk level *
For the maximum protection of human
bealth from the potential carcinogenic - °
effects due to exposure in n-nitrosodi-n-
butylamine through ingestion of -
contaminsted water and contaminated
aquatic arganisms. the ambient water
concentrstion should be zero based on
the non-threshold sssumption for this
chemical. However, zero leve! may nof
be attainable at the present time.
Therefore. the levels which may result in
incremental increase of cancer risk, over
the Wfetumes are estimated at 1070 1079,
and 10" The corresponding cntena are

» .« incremental increase of cancer risk. over

the lifetimes are estimated at 10-%, 10-¢,
and 10”". The corresponding criteria are
180 ng/116.0 ng/! and 1.60 ng/l,

“Tespectively. If the aboyve estimates are
-~ - made for consumption of aquatic

organisms only. excluding consumption
of water, the levels are 919.000 ng/1.

©1.900 ng/l, and 8.190 ng/L respectively.
* Other concentrations representing ’

different risk levels may be calcujated
by use of the Guidelines. The risk
estimate range is presented for
informetion purposes and does not
represect an Agency judgment cn an

. "acceptable” nsk level. ’

B
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Por the maximum protection of human  Tespectively. If the above estimates are Freshwater Aquatic Lifs

The available data for
pentachlorophenol indicate that acute
and chronic toxicity to freshwater.
aquatic life occur st concentrations as
low as S5 and 3.2 pug/L respectively, and
would occur at lower concentrations
among species that are more sensitive
than lione tested. .

Saltwater Aquatic Life ‘

" The available data for .
peatachlorophenol indicate that acute _
and chronic toxicity to saltwater aquatic
life occur at concentrations as low as 53
and 34 ug/l, respectively, and would
occur at lower concentrations among
species that are more sensitive than  *
those tested. - )

Human Health - .

For comparisén purposes. two
approaches were used to derive
criterion levels for pentachlorophenol.,
Based on available toxicity data, for the
protection of public health, the derived
level is 1.01 mg/l. Using available
organcleptic data, for controlling -
undesirable taste and odor quality of
ambient water. the estimated level is 30
pg/L It should be recognized that
organcleptic dats as a basis for
establishing a water quality criterion
have limitations and have no
demonstrated relationship to potential
adverse human health effects.

Phenol
Freshwater Aquatic Life

The available data for phenol Indicate
that acute-and chronic toxicity to
fresbwater aquatic life occur at
concentrations as low as 10.200 and

* 2.560 ug/L respectively, and would

occur at lower concentrations among

- species that are more sensitive than
- those tested. . :

Saltwater Aquatic Life

The available data for phenol indicate
that acute toxicity to saltwater aquatc
life occurs at cancentrations as low as
5.800 ug/1 and would occur at lower
concentrations among species that are
more sensitive than those tested. No
dala are available concerning the

“chronuc taxicity of phenol 1o sensitive

saltwater aquatic Lif-.

Humen Health g
For comparison purposes, two

spproaches were used to denve

cniterion levels for phenol. Based on
available toxicity data. for the

- protecuon of public health. the denvec

level is 3.5 mg/l. Us:zg avauable
crganoleptic data. for contreiling
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undesirable taste and odor quality of
ambient water, the estimated level is 0.3
mg/L It sbould be recognized that
organaleptic dats as & basis for
establishing & water quality criterion
have limitations and bave no -
demonstrated relstanship to potential -

* sdverse human hnhh effects. -
Phthalate Esters . -
FmdmaterAqwhcl.rk S I

The available data for phﬂn]uu J

esters indicate that acute and chronic ~

toxicity to freshwater aquatic life occur
at concentrations as low as 40 and 3
ng/L respectively, and would occur at ',

lower concentrations among species -

that are mare sensitive than thoae _

tested. - o e

Saltwater Aquat.ic I.ife .
The available data for phthalate

* esters indicate that acute toxicityto

saltwater aquatic life occurs st
concentratians as Jow as 2944 ug/} and
would occur st lower concentrations
among species that are more sensitive

than those tested. No data are svailable V

concerning the chronic toxicity of .-
phthaiate esters lo sensitive saltwater
aquatic life bat toxieity to one speries of
algae occuzs st concentratians as lmv as
34pg/l - e .

For the protzcnon of hmnln health .

- from the taxic properties of

phthalate ingested through water and
comtaminated squatic organisms. the

- ambient water criterion is determimed to

be 313 mg/1. N
For the protection of bumm heahh
from the toxic properties of dimethyl-
phbthalate ingested through - -
contaminated aquatic organisms alone,
the ambient water criterion is =7
determmed tobe 29¢fl.. -~ * «
Far the protection of human health- -

. from the toxic properties of diethryl- -

phthalate ingested through water and ~
conteminated aguatic organisms. the "

" ambient water criterion i L determmed to

be 350 mg/1. .
For the pro®ecton of humln hea](h
from the toxic properties of diethyl- -
phthaiate ingested through -l {
contaminated squatic organisms slone.
the ambient water critennanls - _
determined lo-be 1.8 g/l. :
For the protection of buman huhh .
from the toxic properties of dibuty}-

.phthalate ingested through water and

contaminated squatic organisms. the
smbient water criterion is detertmned to
be 34 mg/L ,

For the protectron of human bealth
from the taxuc properties of dibutyl-
pbthalate ingested through -

contaminated aquatic organisms alone,
the ambient water iterion is
determined to be 154 mg/l.

For the protection of human health
from the toxic properties of di-2-
ethylhexyl-phthalate ingested through
water and conlamisated aquatic

- organisms, the ambient water criterion

is determined to be 15 mg/L
For the protection of buman health

- . from the toxic properties of di-2-
-7 ethylhexyl-phthalate ingested through -

* contaminated aquatic orgnmm alone, _
the ambient water criterion is -
determined to be 50 mg/1.

Palychlorinated Biphenyis
Freshwater Agquatic Life -

_For polychlorinated biphenyis the
criterion to protect freshwater aquatic
life as derived using the Guidelines is
0.014 ug/l as a 24-hour average The

- available data indicate that acute

toxicity 1o freshwater aquatic life -
probably will only occur at
-concentrations above 20 ag/l and that
the 24-hour sverage should provide
edequate protecnon a,gamst acute

. toxicity. R RS
Saltwater Aqua!:cl.we

-~

‘ For polyd:lonmted h:pbeuyh t:he

" cﬂtenon 1o pratect saltwater aquatic life

as derived using the Guidelines is 0.030
ug/l as 3 24-hour avernge. The available
- data indicate that acute toxicity to

" saltwater aguaticlife probably will only
occur at concentrations above 10 pg/1
and that the 24-hour averzage should -
provide adequate protection ngamst
acute tm:ldty-';' "’. <

Humau Hea.’g, v, T

For the maximom prolechon ‘of human
bealth from the potential carcinogenic
‘effects due to exposure of PCBs through
ingestion of conteminated water and

o

“contaminated aquatic organisms, the

ambient water concentration shouald be
,2ero based on the non-threshold
* assumption for this chemical. However,

= zero level may not be attainable at the °

present time. Therefore. the ievels which

‘may result in incremental increase of
. cancer risk over the liletime are

estimated at 307% 1074 and 10~*. The
corresponding witeria are 79 ng/l. 0.78

“ng/L and 0076 ng/L respectively. If the

above estimates are made for
consurption of equatic organisms only,
excluding consumpnnn of water, the
levels are 29 ng/l. .079 ng/\L and .0079
ng/l respectively. Other concentrations
representing different risk levels may be
calculated by use of the Gmdelines. The
risk estumate range is presented for
information purposes and does not

L-34

represent an Agency )u::lgmenl oD ap
“acceptable™ risk level

-Polynuclear Aromatic Hydrocarbons

(PAHs)
Freshwater Aquatic Life

The limited freshwater data base
available for polynuclear aromatic
hydrocarbons. mostly from short-terr
bioconcentration studies with two
compounds. does not permit a statem....

~ concerning acute or chronic toxicity.
. Saltwater Aquatic Life

The available dats for polynuclear
aramatic hydrocarbons indicate that
acute toxicity to saltwater aquatic life
occurs at concentrations as low as 30
ug/] and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning lhe
chronic toxicity cf polynuclear arome
hydrocarbaas o sensitive saltwater
aquatic life. .

Human Health

For the maximom prutection of humaxn
bealth from the potential carcinogenic
effects duve to exposare of PAHs thror -
ingestion of contamimated water and
contaminated aquatic organisms. the
ambient water cancentration should be
zero based on the non-threshold

- assumnption {orthis chemiczl. Howew:

zero level may not be sttaineble at th.
present time. Therefore, the leveis which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 107,10 and 107", The
corresponding criteria are 28 ngfl, 2

ng/l and 28 ng/l. respectively. If the
above estimates are made for
consumption of aquatic organisms on _
excluding consumption of water. the
levels are 311 ng/l. 311 g1 and 311

- ng/l, respectively. Other concemtrztio
Tepresenting different risk levels mayv

calculated by use of the Guidelines. The

risk estimate range is presented for ~

information purposes ard does not

represem an Agency judgment on az
“scceptable™ risk level

Selenium
Freshwater Aquatic Life

For total recoverable inarganic
seienite the criterian to protect
freshwater aquatic life as dertved usis
the Guidelines is 95 pg/] as a 24-bour
average and the concectration should
not exceed 260 ug/] at any ume.

The available asta for morganic
selenate mdicate that acute toxaaity
freshwater aquatic life ocours at
concentrations as low as 760 ug/l and
would occur at lower concentrations
among species tha! are more sens:ve
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. than those tested. No d-u are availabls
" concerning the chronic toxdcity of
inorganic selenate to sensitive
freshwater aquatic life. C ol

SclmtcrAquath Life SRS
For total recoverable Inorguuc v

_ selenite the criterion to protect ultwner

" aquatic life as derived using the -

Guidelines is 54 pg/l as a 24-hour

aversge and the concentration should . _

pot exceed 410 ug/l at any time.
N?dlh are available concerning thc

" loxicity of inorgenic selenate to- -

" saltwater aquatic uf;

- organisms was not denved..
- .Silver .- =

e
T’ ’»
-T—.u— .

Human Health '
ambient water quality crltcrion
" for selenium is recommended to be
identical to the existing drinking water
standard which is 10 ug/L Analysis of _
the toxic effects data resultedin a
caiculated level which is protective of ~
buman health against the ingestion of
contaminated water and conumlnaled

-~ .

{s comparable to the present standard.
For this reason s selective.criterion
- Based on exposure solely from -

. consumption of 8.5 grams of aquatic

el

Yo
,'dl ".-
el

 Fresbwater Aquatic Dfe - ., R,
- For freshwater uquadc Ufe the

T

-+ -concentration {in pg/l) of total -

_ . example, at hardneases of 50. 100, 200 -

- recoverable silver should not exceed
_numerical value given by “e[1.72(ln
. "(hardness}-8.52)]" at any time. For

mg/} as CaCOx the concentration of 2

total recoverable silver should not 7 -
exceed 1.2, 4.1, and 13 pg/l, respectively,

at any time. The available data mdxcau

.~ that chronic toxicity to freshwater

‘e

-

- saltwater lquaﬁc lxlc, : o

aquatic life may occur at concentnﬁ'ﬁnx
as low as o.az »g/L -

Sajmater Aquattc Llﬁ.-

- For saltwater aquatic lx.fe the
concentration of total recoverable ldver

K.-—§~—-

should not exceed 2.3 g/l at any time. ;'_.'
, *Thallium _

No data are available concemning the

chronic toxicity of silver to sensmve
Syl

~c ?

. = J.A‘

. Human Hea[f.b RO

. The ambient water quality cmencm -
for silver is recommended to be ~: -
identical to the existing drinking water
standard which is 50 ug/l. Analysis o[
the toxic effects data resultedina .
calculated level which is protective of :
human health sgainst the ingestion of -
contaminated water and contaminated .

)“-—'-'-2,:~¢~'

consurnption of a.s grams of aquatic
- organisms was not derived.
Tetrachloroethylene = ]
Freshwater Aquatic Llfe e

The available data for
utnchloroethylen- indicate that acute
_and chronic toxicity to freshwater
aquatic life occur at concentrations as
low as 5280 and 840 pg/L respecuve!y.
- and would occur at lower :

concentrations among species that are
- mors sensitive than thoso tested

Sdmur Aguatic Life ~
The available data for

Y

_ tetrachloroethylene indicate that acute

and chroaic toxicity to saltwater aquatic

" life occur at concentrations low as

10.200 and 450 ug/l, respectively, and
would occur at lower concentrations
among species that are more sensitive

- than those tested. ) ’

- -
-

' ‘HumanHeath =~ .-
aquatic organisms. The calculated value

For the maximum protection of human
health from the potential carcinogenic
_effects due to exposure of >
tetrachloroethylene through ingestion of -

_-  conlaminated water and contaminated -
-‘aquatic organisms, the ambient water
- concentration should be zero based on

- the non-threshold assumption for this

- chemical. Howeves, zero level may not

; be attainable at the present time. .
.- Therefore, the levels which may result in
" incremental increase of cancer risk over

: ; the lifetime are estimaled a1 10°% 1074
-2 ¢- and 10~ ". The corresponding criteria are
~ 8pug/L .8 g3/l and 08 ug/l, respectively.

. If the above estimates are made for

" consumption of aquatic organisms only,
. excluding consumption of water. the
".levels are 88.5 pg/l, 8.85 ug/l. and .88

*. pg/L respectively. Other concentrations
. representing different risk levels may be
calculated by use of the Guidelines. The

“~rsk estimate range is presented for- -,
~ Information purposes and doesnot -

" represent an Agency mdgmen! on an’ -

-“acceptable™ risk leveL T

ey -

FruhwaterAquatzc Ll/e R I

" -" The available data for thallium ~ ~
T 7 54 72 indicate that acute and chronic toxicity

“to freshwater aquatic life occur at

- concentrations as low as 1,400 and 40
ry/l respectively, and would occur at -
¢ ver concentrations among species

. thal are more sensitive than those

'tesled. Toxicity to one species of fish
. occurs al concentrations as low as 20

aquatic life occurs at concentrations as
low as 2,130 ug/l and would occur at
lower concentrations among species
that are more sensitive than those

_Sested. No data are available conceming

the chronic toxicity of thallium to
sensitive nltwnter aquatic hfe

Human Health

- For the protection of human health
from-the toxic properties of thallium
. ingested through water and

-, contaminated aquatic organisms. the
- ambient water criterion L1 detemnned to

be 13 ug/L :

For the protecdon of human hellth
from the toxic properties of thallium
‘inguted through contaminated aquatic
organisms alone. the ambient water
criterion is detenmned to be 48 ug/L.
Toluene - ) -

Freshwater Aquatfc Life
~. The available data for toluene

indicate that acute toxicity to freshwater

_aquatic life occurs at concentrations as
low 8s,17,500 ug/i and would occur at
lower concentrations among species’
that are more sensitive than those

tested. No data are available concerning

the chronic toxicity of toluene to
sensitive freshwater aquatic life.
Saltwater Aquatic Life

_The available data for toluene ’
indicate that acute and chronic toxicity
to saltwater aquatic life occur at

Fre

concentrations 8s low as 8,300 and S.DOO

pg/l. respectively, and would occur at
lower concentrations among species
that are mare sensitive than those
tested. T .

~  Humen Health ~

For the protection of human health
from the toxic properties of toluene
Ingested through water and
contaminated aquatic organisms. the

~ ambient water criterion is determined to

be 143 mg/L .

- For the protection of human health
from the toxic properties of toluene
ingesled through contaminated aquatic

: orgamsms alone, the ambien!t water
criterion is detenmnzd to be 4‘4 mg/l.

e

Toxapbeno
Freshwater AquaUc Llfe

For toxaphene the criterion to protect
" freshwater aquatic life as derived using
the Guidelines {s 0.013 pg/1 as a 24-hour
average and the concentration should
. not exceed 1.8 ug/! at any time.

For saltwater aquatic life the
concentration of toxaphene should not
exceed 0.070 pug/l at any ime. No data

/1 after 2500 hoars of ex osure. ‘ .
y aquatic organisms. The calculated value ::1 A . p . ~.. . Saitwater Aquatic Life
: is comparable to the present standard. . twater Aquatic Life ~ .
‘ For this reason a selective criterion . The available data for thallium
based on exposure solely from - Indicate that acute toxicity to saltwater
L-35
)
]
2 o il . rome - ] )
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Trichloroethylene e . L
. Freshwater Aquatic Life _ - __; N
" The available data for = ~ <%~

Federal Register / Vol. 45, No. 231 [ Friday, November 28, 1980 / Notices

are available concemning the chronic
toxicity of toxaphene to sensitive

" ssltwater aquatic life.

Human Health

For the maximum protection of human
bealth from the potential carcinogenic

effects due to exposure of toxaphene

through ingestion of contaminated water
and contaminated aguatic organisms,
the ambient water concentration should
be zero based on the non-threshsld

sssumption for this chemicsl. However, .
zero level may not be attainable at the -

present time. Therefore, the levels which
may result in incremental increase of
cancer risk over the lifetime are
estimated at 107% 10~% and 10~ *. The

corresponding criteria are 7.1 ng/L 71 -

ng/L and 07 ng/L respectively. If the
sbove estimates are made for

- consumption of aquatic organisms only, -
- excluding consumption of water, the

levels are 7.3 ng/l 73 ng/l, and .07 ng/L,
respectively. Other concentrations
representing different risk levels may be
calculated by use of the Guidelines. The
risk estimate range is presented for --
information purposes and does not
represent an Agency judgment on an
“acceptable” risk hvel.

trichloroethylene indicate that acate -~

taxicity to freshwater aquatic life occurs
at concentrations as low as 45.000 pg/l
and would occur at lower
concentrations among species that are
more sensitive than those tested. No
data are available concerning the -~ -
chronic toxicity of trichioroethylene to -

. sensitive freshwater aquatic life but

adverse behavioral effects occurs to one
species at concentretions as low as -~

290 pg/l-. - v T T
Saltwater Aquatic Llfe =~
The available data for

trichloroethylene indicate that acute’

toxicity to saltwater aquatic life occars -

at concentrations as low as 2.000 ug/l
and would occoratlower - - . . -
concentrations among species that are
mare sensitive than those tested. No _
data are available concemning the -

chronic toxicity of trichloroethylene to _ . -

sensitive saltwater aquatic life. ~ .
Human Health e LT

For the maximum protecﬂan of human
health from the potential arcmogemc
effects due 10 exposure of - -
trichloroethylene through ingestion of
contaminated water and contaminated
aquatic organisms, the ambient water
concentration shoald be zero based on

the non-threshold assumption for this
chemical. However, zero level may not
be attainable at the present time.
Therefore. the levels which mey result in
incremental increase of cancer risk over
the lifetime are estimated at 10°%, 107%,
and 10°". The corresponding criteria are
27 pg/l. 27 us/l. and .27 ug/L
respectively. If the above estimates are
" made for consumption of aquatic
organisms only. excluding consumption
of water, the levels are 807 pg/L 80.7
g/l and 8.07 ug/l, respectively. Other
concentrations representing different
risk levels may be calculated by use of
< the Guidelines. The risk estimate range

" is presented for information purposes .

and does not represent an Agen
judgment op an “acceptable” risk jevel

Viny] Chloride -
Freshwater Aquatic Life

No freshwater organisms have been
tested with vinyl chloride and no
statement can be made concerning acute
or chronic toadclty - -

Saltwater Aquatic Life ~~  ~ )

< No saltwater organisms have been
. tested with vinyl chloride and no

. statement can be made concerning acute
. or chronic toxicity.

Human Heallh 7 -

bealth from the potential carcinogenic
effects due to exposure of vinyl chioride

. through ingestiop of contaminated water

and contaminated aquatic organisms,

‘~the ambient water concentration shounld
. be zero based on the non-threshold
.~ assumption for this chemical. However,

zero level may not be attainabie at the

~ -present time. Therefore, the levels which

‘may result in incremental increase of

cancer risk over the lifetime are -

estimated at 10°% 10"% and 10™*. The ~

- ‘torresponding criteria are 20 ug/L 20

pg/L and 2 ug/l respectively. If the

: ~ above estimates are made for

consumption of aquatic organisms only,
excluding consumption of water, the .

.. levels are 5.248 ug/L 525 pg/l and 52.5

ug/L respectively. Other concentrations
representing different risk levels may be

. calculated by use of the Guidelines. The
.- risk estimate range is presented for

information purposes and does not -
represent an Agency judgment on an
“acceptable” risk level. - -

Zinc , - -
Fnetbwater Aguatic I.lfs

For total recoverable zinc the criterion
to protect freshwater saquatic life as
derived using the Guidelines is 47 pg/l
as a 24-hour average and the
concentration (in pg/1) should not

-36 =

- -

exceed the numerical value given by
e!® 8 ils rardasm)] + +90 gt any time. For
example, at hardnesses of 50. 100, sn
200 mg/] as CaCO, the concentration of
total recoverable zinc should not exceed
180, 320, and 570 ug/] at any time.

Saltwater Aquabc Life

For total recoverable zinc the criterian
to protect saltwater aquatic life as
derived using the Guidelines is 58 ug,
as a 24-hour aversge and the

_concentration should not exceed 170 pg/
- ] at any time.

Human Health

Sufficient data is not availeble for
zinc to derive a level which would
protect against the potential toxicity
this compound. Using available
organoleptic data, for controlling
undesirable taste and odor quality of
ambient water, the estimated level is
mg/l. It should be recognized that
organoleptic data as a basis for
* establishing a water quality criteria
have limitations and have not
demonstrated relationship to potentic.
adverse human health effects.

- Appendix B—Guidelines for Deriving

Water Quality Criteria for the Protect
of Aquatic Life and Its Uses

. . Introduction
. Por the max.imnm protecuon of hmnm :

This version of the Guidelines
provides clarifications, additional.
details, and technical and editorial
changes in the Jast version published -
the Federal Register (44 FR 15970 (M:
15, 1978)). This version incorporates
changes resulting from comments on
previous versions and from experienr-
geined during U.S. EPA's use of the
previous versions. Future versions of __:
Guidelines will incorporate new ideas
and data as their usefulness is

" demonstrated.

Criteria may be expressed in sever
forms. The numerical form is commonly
used, but descriptive and procedural
forms can be used if numerical criter
are not possible or desirable. The

" purpose of these Guidelines is to

describe an objective, internally

consistent and appropriate way of

deriving numerical water quality crit

for the protection of the uses of. as well

as the presence of. aquatic orgamsms.
A numerical criterion might be

. thought of as an estimate of the hight

concentration of a substance in water
which does not present a significant risk

" to the aquatic organisms in the wate:

and their uses. Thus the Guidelines ¢
intended to derive criteria which will
protect aquatic communities by
protecting most of the species and th
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



POpUOIXY (CAU] UULloy vjtdy f/l\\\czucmé

* (VIS 171 9PLIO[YIL23JI], uoyar) Ly 490V ¢
v (VY e ouvjhyivoro(yoniay,
0y L1 QUITAYIV0A0 [ YOrB I
Uy 81 apraofyorellaej uoqae)
0 uol 80 W10 3010 Y 18 dos g1
GUON (| AUI[AYIWOIO Y21 - [-sued]
Uy LC..—>__~..C‘~:~;vw.—,r
'Y % duv Ayl yILa ]
__. (VA (S | AplI0[Yorlya] uvyar)
[VARVIVA L0 ulo jolofy) Iy Unge ¢ i
RIVINES| uw dy o)
0's v U Ay Joodo i AL ey i
(N [ RRITTE EER
0y T JUI[AYIIOTO [ rday (54U O
QUG ]y
. 0 00g 91 aueyloodejyatal ity UN Ay LAY JE B anar ) 1
(qdd) (qdd) G4l ALAd Tivd SO ARV /A 1oei)
TAAAT HOLLOV 4LVLS JALDELEA T4Ad] ANV DTHVOAG HTHIVIOA ERRILEVRY b

juouyaedoyg Yipesp AJuno) OJuomeioey -

pdroy [0A3U0) AJrien) dojbM [RUOIYOY EIULOJT ) -

. >£ pod A0pUOy

AV AAHLVI VAN STTLAM dLVALUd A0 SLHIS 8 DN TIRVS OINVOUO TTLYTOA



u’

v

e

"y

-~

“UULL

y

QUITAYIo0IO Yot 1y

(vwoy
SIUdpLssl Ut donuy ujdureg)

e Juatdyleoropysrag
£l

Juojhyzuoao|yoeayoy

IPTIO[ YOV LYV, unyle:

(Hue)
danssaold do)je uoyu) aduey)
DUI [AJuoao gy ta

A“H”v Jua [Ayrevaoyorayag
571

t_; RICRRYINI 1S D EERE uoyie)

(qBo] oafea 1te e uoye) aldueyg)
LT PATPRITE Y ATRES T

AHHHV ouafAdyrevaoyoragag
£ 1

JPLIOTYIVLJa] Uoqgae)

171 SUBYIVOIO Y tay g
T vuahyruviopystay
L ¢ Suodyjovio|yoeaag

Vit

Y'Y

ty

—:_H;

Ably

Wy

.

%

o

o




)
ﬁ, Uy L SUU [AY o010 [t a] vy Adyogp
!
v aue] Addey g
Sutde s puey
Uty €1 QUO [AYJuodo[yI1ay (R 100 Yy WAty
0°Y 9y ¢ BUI[AYFIOI0| I L] yy Ady oyr
0°s e QU [AYJaodoyoia]
QUON ¢ oudAyvoroyoty-¢g ' -sury
suep addey gugg
JUON 01 oueyjeoaoydtg |y cy UvE ¢ pury 3
1
(¢ oldwey)y
0% 11 QuaAyleoaoyILIL =
)
Uy Ui OPlI0{YorIIo] Uoyle)
(1y ordwes)
[VRES 6 0 U | AYIo010 | yIota]
0% 01 oplloyoraloe] uoqav) vy ady g0
(L9Itm uoediaL]y suoy ourpoaddeg ok
(WOl ) JUON cw VN S0 O JOwns JEy )
o caerg addegr o gy
[E R R 2apuvu iay
(qdd) (qddy TETNETED IV SSANAAV Y 0 T
THAAT NOLTLOV LVLYG el AL A IOdboo D THVOHO VT LVIoA THRARV G vl

A A Nt e

V.




-
ﬁ
IV @ QUO[AYFO0R0 I I~
3 QUON 0 ¢e ouv [Ayovaoryotry-*z* [-suray
0% @ sua [Aylo0a0yoray cy vep o8
JUON LT JUBYJI0L0 Yo 1~ (* |
i 0y T duaAylgoaoyoraya]
* o @ Quadylzsoioyarg-1"* |
QUON 0z auafygooao(yaty-"‘¢' [-sue 1] 1
0 @ auaAyleoaoiyoray 1y 04U gyl
1 -
JUON ug Lr_< O .
4
- H
, {
2 '
0 0°¢ ouw [Ayjvolorydiay 08 4od ¢ wurl Addel (goy ]
oy tnang o ‘
H
!
’ J
1
00V 21 sueylsoao(yd Tl ‘g A
QUON o'y ous[AYyjeoro o1~z  [-SuBa} ,
{
0's z°¢ sugAyzaoroysiay :
auey Addey |
0y $'7 dua [Ayjzo0a0yoeila] oy AU 7¢ ALOF sy [ .
w JUUN vy Ay gz ouep addey gogg :
" Bulpaegs 9
5 (4dd) (qdd) AL ALAU ALVU SSAUUUV/ AINMD h
m\ A1 NOLLOV HLVLS A0 NOLLVILNAONOD UNIOAWOD DINVOUO A11LVIOA ATV e
b v
|
o - - ¥ P WP N, YW S - — P PSP - sl




HUON iy AVW ¢ taruty, 0l
VUON [N QUBYJIod0[yI (-1
1'D auatdyzooaoyorg-141
Quoy 96 suolhylsoroydig-g* [-suedy
vue] -ddeyg gy
0y 81 chw—z._.u.wc._C—:,:h.r CH AV ¢ msiupaoy Ju o oyoduy, i
0"y e suahyieoaoyosay
QUON 9 ¢ JUBYIV0AO[YI1([-7 |
170 @ SuaAyro0a0yatry-* | yy o ung
t
1
B
Uy [ QUITAY V00 [ YorAFIY
0°¢ 9 BTVEE) PNTR ETCN TSR T )
YUON T ouafhyjzeodo Yo~z [-suea]
JUON Yz SULYIA0RO[Yoiyg-| Y
1°0 @ U [AJu0lo Yo~ (R Iy ¢
0°00L FARY! aueyyaoaoyotal-* g
JUON 61 JuBYI0A0YI (-1
vty 60 Jua [Ayjasoaoyaralag 2y Ul ¢
(4dd) (4dd) d4LOALA ALV SSAUUAV /2 ANMO ON
TANST HOTLOV 4LVLS GALDALAG NOTLVALNADNOD UNNOdIKOD DINVOHO HTLLVIVA AHANVS s

e

——— ey -




-

——

proy ajyta
=192 Td PLO 4976

JUON tH 190U ¢ dasdndy |
oue Adduy wgry
SUON (8 29U %4 viego g LA
Juoy 8 Uiy o7
000 9°1 SUBYJ0IO[ Y14l ‘1"
w.‘—L~ u:_,,_:v.mﬁ
0% 01 duo [Ay3aoio[ydt4ay 08 9<d Y VINY XY IPY ¢
¥y
L
QUON LR v ¢
JUON %0 QUYAYII010[Yaly-7" J-surea]
U's 0 JUdAYI90IU YD T 1] ny UB[l 40 auvy addey oy
sdapjurwsigy
Foudj oyoury Ol
JUON (n dny oo
JUON %0 a:c_>:uc0uc_zumanm.~um:cuk quel Addueyy oy
SIU[IULWS [
0°¢ 2°0 sua(Ay3100101\yd12y, I8 ung g0 AINAL BAUpIO) {
(qdd) “(qdd) ERRENET ALVd SSAUAAY /2 ANPO on
THAETT NOLLDY 4LVLS UNLOHLYU NOLLVALNIONOD UNHOJROD DINVOUO 4LV I0A A LIRVS SR B

A _dAa. . & ——




(l1lvm ased)
apraojyorldlag uoqaie))

(1190 I59M)
duajfiracaoydLay,

[oF]
[}

9 AU

proy oilia
—aa32e ] Plu 0fL60
(NS TSEN e

SUON

_I .:w: o\_

pruy siita
—1aoU ] pPlo ¥i6h

—

opriao|yorala], uoyie)

U1 AL

v.i_u».?_e:L Ay 6

[ -

proy SLITA \
—100eld PlO Olbb -
WIMmlIo) ol

proy L1 1A
—doould pPlo Yins

U

' (VK'Y (S vpraojyoeaial uoqg4ite) N el 70 [ oyon 1
W
! prad o1ta
| —taav g Pl GERe
JUON yy v (¢ HIOUATA U4 9
0°s Lol spraolyar1lel uoqiey vy 2dy y¢ .
)
| (4dd) (ydd) ETREIR LV 55 AUUUV / HANAU “on
TAAAT NULLOV dLVLS UALDHLAU NOTLVULNADNQD UNNUAWOD DINVORY At LY oA P hdRVSs Ll
7

e e ama e S

¥ W DO

i




b~
Y/
f
wav.| [YH(
) Juon Oy 4dd ¢ panweur 4 14
SUON O LLL 4y wave _NN?
1 e
peuy
RITEY] oy Ady 4o ACUSpPU Iy 065
Ao dIng 17
i
(Liop sty
0’y DY ouw [ Ay3ovaoyorayal,
”. (VRS 7Y oplrioyovalay uogar))
b
b v
| /
( u'Y 8 QUI[AYIA0IO [ Youd o] ‘
n——QB -vp.zv
Q'S e opllo[yoediol BLGAER) vy AUN
' (UIATLY UOTIEIO| [[9f ON)
V'Y ¢ SUATAYII0IO OBV
(YRR 0 ¢ apraopysrealie] uoqle) g o0 He
170 e tCS.u;CuC—...l»Tm. I
(LIoM 3As9om)
) SUON Q1 JUO[AYIO0A0[{al(-2 " | -sutd) (g BV zg
. (4dd) (4dd) TENRENET ALV SSAUUUY /UANPO o
y TAAAT NOLLOV ALVLS LALDALAG HOTLVHINAINOD UNINOJWOD DINVDIO A'11AVI0A ATdRVS s
bt el e _—
- A




[ T T AT

AL QWO ot yogg

- —————

A

JUON Oy 404 v AL ApRg, .
JUON vy v oyg
1
proy
A93Ua) Youvay jy/y
(S1Iv9n vmy)
103U tpuedy !
R SUOY (120 g AIUBU) ojuswraey . ,
PalrnEad Jud Jou oty } 1
—VZ .3—.—_.,_ 4_
Spray/aagely uolg b ~
SUON vy Ady g0 conaasuo) agueay .
1
L
1
Hot jaoosiajul
. dajaly-osiiung jo
pser dwnygg ﬁ>._::c; 1
QUON U8 4od y ojuoweldoes) 1ojaty -
]
pYy 10
S LOOXY yopL uony
—eanpy juo ot gy
JUON tE 100 Yo AIUROY ojuolr oy v _
(qddy (qdd) UALDALAU ALV SSANUUY o INF)
TAAT NOTLDV HLVLS GALIALEG NOLLVULNADNGD UNIIOAROD DINVOUO A 1HLVIIOA A TANVS RSN
sl i N N YR G il il . - e o TL



)
f
ot
L
!
0% aus [Ayyvoaciyat iy
sue addey gt
['0 e sualAylevroyaty 1 yy Wiy TYSTAUY 13
)
L4
' povmua T
/ AUON R S0V oo MOJUY U
(uddy (qddy TREREART ALV 55 U /7 AR RET
LA HOLLOV LLVLS LA HO LLVALNAOROD UNIUANOD DINVORO AT VIoh [N cil
»LL.I\L -- . em e - - - A B L e - e

RS S



}'—"'v'\w-"—"w

p
p
N
APPENDIX N
LABORATORY RESULTS - 1984 SAMPLE
NOTE: All data marked by ¥ are invalid due to missed

4 holding times or incorrect protocol.
]
e aatiiie., — o™ . L -




HFW

inter-office memorandum

TO:

FROM:

SUBJECT:

2 7419

to
o

Fred Bopp DATE: Mavy

, 1984

D,

-,
Don Baker \.

YSi W. 0. No.:

Volitale Org
Mather Air F

Please find attached the results of volatile organic anralysis
for Mather AFB, CA. These data were the results of analvsis
on groundwater samples and soil samples taken during the

week of April 30, 1984. The analysis was completed by ZPA
methods €01 and €0Z.

The data recorted are compounds found in detectable gu

-
— .

3
~

all other 601/602 compounds are below the detection l:imit
listed in table of 601/602 parameters attached hereto.

1ty

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
tevel of 5.0 uag/l.

These data have been confirmed by a second column and £
point calibrations were run. Apprcpriate blanks were run

tO Drewvent carruover



SAMPLE SITE

7
o
o

3
]
r—

FH2

Ds

Soil sample

MATHER ars

VOLATILE ORGANIC ANALYSIS

METHOD EPA 601/602
ANALYTE
No peaks found

Trichloroethylene

“nidentified peaks

NOo reaks found
NC zeaks found
No peaks found
No peaks found
No peaks found
No peaks found
No peaks found
NO peaks found
NC peaks found
Ne peaks found

1,1 Dichloroethane

1,2 Dichlorcethane .

RESULTS (ug/1)
—_—a

trichloroethylene TN ~——

1,3 Dichlorobenzene




SAMPLE SITE

Soil Sample

MATHER AFB
VOLATILE ORGANIC ANALYSIS
METHOD EPA 601/602

ANALYTE

1,4 Dichlorobenzene

Unidentified peaks

Unidentified peaks

Unknown scolvent mixture detected 1n sample

DS-1

Soi1l Sample

[PPSR WSS IR R SV PR SPS |

1,1 Dichloroethane
1

-
[}
@]

1ichlorcethane
1,1,1 Trichloroethane
1,3 Dichlcrobenzene
1,4 Dichlorcbhenczene

Cnidentified reaks

1,1,1-Trichloroethane
Trichlorcethylene
Tetra chlecroethene

Chloroebenzene

RESULTS (ug/1)
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Tw-10

TW-11

Tw-2

MATHER AFB
VOLATILE ORGANIC ANALYSIS
METHOD EPA 601/0602

k4
e
T
&
=3
t

l,3-Dichlorobenzene
1,2-Dichlcrobenzene

Unidentified Peaks

Methylene chloride
1,1-Dichloroethylene

Trans 1,2 Dichloroethylene
1,1,1-Trichloroethylene
Trichloroethylene

Unidentified Peaks

Methylene chloride

No peaks found

Trans-1,2-Dichloroethylerne
Chlcrofcrm
1,2-Dichloroethane
1,1,1-Trichloroethare
Carbon tetrachloride
Trichlcroethvlene
etrachloroethene

Unicdentified Peaks

Methylene chloride
Chloroform
Trichloroethylene

Uniderntified Peaks

-

(ua/l)
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Tw-4

TW-5

TW-6

TW-7

MATHER AFB
COLATILE ORGANIC ANALYSIS
METHOD EP& 601/602

Chleoroform
l,l,l-Trichloroethane
Carben tetrachlorice
Trichlorocethylene

Unidentified Peaks

Unidentified Peaks

Tetrachlorethylene

Unidentified Peaks
Unidentified Peaks
Methylene chloride
Trans-1,2-Dichlorethylene

Trichloroethylene
unidentified Peaks

N

(ug /1)

130

~4
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g EPA METHOD 601 RALL DETECTOR

Loat

EPA METHOD 602 FID DETECTOR

COMPOUND LIMIT

Chlorcmethane
Bromomethane
Dichlorodifluromethane
Vinyl chleride
Chlorcethane

Methvlene chloride
Trichlorcfluoromethane
1,1 Dichlorozthene

1,1 Dizhloroethane
Trans 1,2 Dichloroethene
Chloroform

1,2 Dichloroethane
l1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2 Dichloropropane
Trans 1l,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2 Trichloroethane
Cis 1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachleoroethene
Chlorobenzene

1,3 Dichlorobenzene

1,2 Dichlorobenzene

1,4 Dichlorobenzene
Benzene

Toluene

Ethylbenzene

U~

Notes: FID optional detector for Method 602

Reference: EPA Methods for Orcanic Chemical Analys:is of
Municipal and Industrial Wastewater
EPA 600 14-82-357 - July 1982
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inter-office memorandum

TO. OATE:
FRED BCPP JULY 36, 1984

&

FAROM: DON BARER ;

SURJECT: rna7vSIS OF MATASR AFA w.0 Moo
SAMPLES TAKEN MAY 19384

Cear Pred,

-

Enclosed please fizd the analysis for PCB's, Pesticides and
Herbicides on the Mather AFB sarmples. Also enclosed are copies
of reports we have already sent on WY2a's and oil and grease.
Phencls were run on the fcllowing sarples:

Ji¢, JIC-1, DS, DS-1Us, ™WS, Tw7, TwA, TWI, TW1G, Tﬁllft

All were nor-datectakble at the follcwing lirmits

w3 /b

2-Chloro 2.6
2-Nitro 2.5
Phenol 1.4
2,4-Dinathyl 1.7
2,4-Dichlors 2.1
2,4,6-Trichlero 5.0
4-Chlorc-3-methyl g.3
2,4-Dinitro 7.0
2-methyl-4,6-dinitrc 1¢
Pentachloro 16
4-Nitzro IC
PCB's were run con FBl, Tw3, Tw2, Tv. arnd ATwh. All were non-
detectable a*+ the following lin:its:

N-7
cn 27438

e T e U SR s Y
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FRED BOPP
Page Twc
7-30-84

PARAMETER

PCB -~ 1016
PCB - 1221
PCB - 1232
PCB - 1242
PCB - 1248
PCB - 1254
PCcB - 1260

DETECTION LIMIT

(p3/1)

0.04
.10
¢.10
0.0s
0.08
G.08
0.15

Field hlanks and duplicates are i1dentified as:

FIELD ¢

0019w
0028%W
00409
0043w
0015w
0017w

SITE I.D. ASSIGNED

T.W, 12
M3¥W §
LTC~1
D5-1
FBi1

FB2

ATTCARL SITE

I.D.

T.W.4

MW 3
J.T.C.

D.S.

Field Blank

Soil samples were identified as D.S. for downs“rean and U.S.

for upstream.

Pesticides and herbicides were rum cn M3W2, M3BW5, TWs, TwW5, Tg;i

MBW3, MBW1. All wvere non-detectable at the following limits:

PARAMMETER

92108 2
EDB

ABHC

B-BHC
G-BHC
D-BAIC

Heptachlor

Aldrin
Endosul I

Hept. Epox

4,4 DDE
Dieldrin
Endrin
4,4 DOT

Endrin Alg.

Endos Sul
Cklordana
Toxaphene

DETECTION LIMIT (pg/l)

LR L o TP W

*1se -
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MATHER A.F.B. -1st ROUND

b.)

DATE OF FINAL REPORT:

TOTAL METALS *

3 January 1985

Ag Cd Cr Pb Ni
R.F.W. NO. SAMPLE DESCRIPTION wug/L ug/L ug/L ua/L ug/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 MB1 <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 TW1l <2.5 12.8 13 <10 <100
-0480 TW6 <2.5 <2.5 12 <10 <100
-0490 MBS <2.5 <2.5 <10 15 <100
8405-273-0530 TW12 <2.5 <2.5 <10 21 <100
-0540 TW9 <2.5 <2.5 <10 36 <100
-0550 FB2 <2.5 17.0 <10 <10 <100
-0560 TW10 <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 FB1 <2.5 <2.5 <10 <10 <100
R.F.W. NO. SAMPLE DESCRIPTION TOTAL CN, uc/g
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

Cctober 16, 1983

TO: Katherine Sheedy DATE:

cc: Alison Dunn
FROM David Ben-Hur Dﬂ
SUBJECT Determination of vinvl chlcricde W. 0. No.:

in a Mather AFB samgle.
Sample MAFB-8 collected on August 15, 198: at Mather AF3 w
recorted to contain 170 ug/L of vinyl chloride. Reexamina
of the chromatograms of that sample indicate that the iden
~as erroneous. The sample does not contain vinyl chloride



inter-office memorandum

TO:

Katherine Sheedy

cc: Alison Dunn

FROM: David Ben-Hur

SUBJECT: Mather AFB
The data from the f£irs*t ani seccni rounds
have been reviewedl. In my est:imation the
the first round ani benzene 1n the second
5f the values regpcrted, however, are
table 1s a list of %he correci.ons. wher
no change Irom the orevious.y rezcorted va
Tirs+t Round
Samilc Beonzene  Tolucne Do lienter

of

finding

roundc

1ncorrect.

DATE.

Qctober

+ Mather AT
luene in

Scmne



(continued)
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Toluene
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inter-office memorandum

TO: FRED BOPP DATE: 8-27-84
FROM: DON H. BAKER
SUBJECT: MATHER AFB GROUNDWATER ANALYSIS W. O. 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 1s noted that samples from Wells 1,2,3,8, andé 9
indicate trichlorcetlivleneconcentrations 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 Capta:in

zd Barnes 1n early July, I am sending copies of these
data to Captain Barnes at QEHL and to Captain Jim Curran
at Mather AFB.

Nc corrections have been made for the bhlanks.

cc: Capt. Ed Barnes
Capt. Jim Curran
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inter-office memorandum

TO: Fred Bopp

FROM:  sacoice Neckels

r AFB Samples

SUBJECT:
i (RounD2)

N JTe39

BN Y e a 2

DATE: September 21, 1984

W. O. No.:

samles, blanks and
her reyuest.
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September 21, 1984

PCB's were run on MAFB-1, -2, -3 angd FB-1. All were rot detectable at
the following limits,

PARMMETER DETECTION LMyt fuy/1)
PCB - 1016 0.04
PCB - 1221 0.10
PCB - 1232 0.0
PCB - 1242 0.05
PCB - 1248 0.08
PCB - 1254 0.08
PCB - 1260 0.15

Pesticides ang herbicides were un on MAFB-4, ~5, -6 and FB-1. A1} were
non detectable at the following limits.

PARAMETER DETECTION LIMIT {ug/1)
ZATANETER et 2T {ug/l)
DBCP 0.1
IDB 1.0
ABHC 0.05
B~BHC 0.05
(~BHC 0.05
D~BHC 0.05
Heptachlor 0.05
Aldrin 0.05
Endosul 1 0.05
Hept. Epoax 0.05
4,4 DOE 0.05
Dieldrin 0.05
Endrin 0.05
4,4 DDT 0.05
Endrin Alg. 0.05
Endos Sul 0.05
Chlordane 0.5
Toxaphene 5.0



Date of Final Report: January 2, 1985

b 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 .12, 1984 and
analyzed on August 27, 1984. The detection limit for these samples was 1 mu/L.
The found values follow:

SAMPLE SITE

R.F.W.NO. NO) 1D ) TOC, wmg/L
3 §408-588-0010 0129  MAFB-1 <1.0
1 8408-588-0020 0130  MAFB-2 <1.0
8408-588-0030 0131  MAFB-3 <1.0
8408-588-0040 0132  MAFB-7 10.3
8408-588-0050 0133  MAFB-3 6.3
F 8408-588-0060 0134  MAFB-9 7.8
8408~-588-0070 0135  MAFB-10 1.4
8408-588-0080 0136  MAFB-11 <1.0
8408~588-0090 0137  MAFB-% 1.5
! 8408-588-0100 0138  MAFB-5 1.5
8408-588-0110 0139  MAFB-6 2.0
8408-588-0120 0140 FB-1 1.0
\ 8408-588-0130 0144  FB-2 <1.0
\ 8408-588-0140 0l4s  lAFS—<(dup) €1.0
: 8408-588-0150 0146  “AFB-6dup) 1.8
8408~588-0160 0147  B-l 1.3
8408-588-0170 0148  MB-< <1.0
8408-588-0180 0149 B3 10.3
8408-588-0190 0150 "B+ <1.0
§408-588-0200 0151 -1 ‘.8
8408-588-0210 0152 FH=2 1.3
i 8408-586-0220 0153 Fil- 2.7
] 8408-588-0230 0155 FH=5 <1.0
8408-588-0240 0156 FH-o <1.0
{ 8408-588-0250 0157 -1 <1.C
8.08-588-0260 0158 =2 9.0
1 8408-588-0270 0159  K-9 “1.0
8408-588-0280 0160  ACW 3.6
L 8408-388-0290 0161 Jic 2.0
b
4 N~21

et e e



Date of Final Report: 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 lst round, the 1 ug/L requested
detection limit was not met in some cases

Sample concentration values follow:

R.F.W. NO: SAMPLE \Q SITE 1IN DMN, ug/L
8408-588-0090 0137  MAFB-4 <1
8408-588-0100 0138  MAFB-> <2 W
8408-588-0110 0139  MAFB-6 <1
8408-588-0120 0140 FB-1 <1
8408-588-0130 0144  FB-2 <1
8408-588-0160 0147  MB-1 <1
8408-588-0170 0148  MB-2 <3
8408-588~-0180 0149  MB-3 <1
8408-588-0190 0150  MB-4 <2 %
N-22
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OIL AND GREASE RESULTS

MATHER AIR FORCE BASE

Site Identification Oil & Greasej§ Extraction Date Weston Lab
mg/L No.
MAFB-1 0.76 8/29/84 $-0984
MAFB-1 D <0.33 8/30 S~1128
MAFB-2 0.86 8/29 5~0989
MAFB-2 D 0.68 8/30 5~1129
MAFB-3 0.52 8/30 5-1130
MAFB-3 D <D.33 8/29 S-0994
MAFB-4 <0.33 8/30 $-1024
MAFB-4 D 0.48 8/30 S-1131
MAFBR-5 0.55 8/29 S-1014
MAFB-6 0.39 8/29 5-1018
MAFB-7 <0.33 8/29 5-0977
MAFB-~8 <0.33 8/29 $-0999
MAFB~9 <0.33 8/29 S$-1004
MAFB-10 0.35 8/29 $-0979
MAPB~11 <0.33 8/29 $-0975
MAFB~12 <0.33 8/29% 5-1020
MAFB-13 <0.33 8/29 s-1019
mg/kg #
0141 Ditch upstreamn 600 8/29 S-03954
0142 Downstream 700 8/29 S-0956
0143 Downstream 550 8/29 §-0955

MG
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ROUND 3
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inter-office memorandum

TO: FRED BOPP DATE: 11-05-84

."';
. v !
FROM:  yaGGIE NECKELS |7

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.

AW 7419 N-25




Wells 4,

chlordane.

4-4
2,4

Cnlordane

Wells 1,
detected
PCB
PCB
PCB
PCB
PCB
PCB
PCB

5,

and FBl were run for

4-

4 DDT,

2,

4-D and

All were not detected at the follow1ng limits 5#5

pDT

-D

2, 3,

at the

1016
1221
1232
1242
1245
1254
1260
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0(92/#4,/—
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o oz

and FBl were run for PCB's.
following limits:

All were not




DATE OF INTERIM REPORT: 18 January,19E

n

2]

MATHER A.TF.
3rd ROUND SAMPLING RESULTS - SOIL SAMPLES
TE SAMPLES COLLECTED: 27 SEPTEMBER, 1984

a These samples were received by the laboratery cn 4 October, 1984 and
s¢s was completed on 17 January, 1985. Sample concentraticns follew

b. RK.F.W. N SAMPLE DESCRIPTION JSALS

S.10-TCE-0010 0206 West Ditch - Upstream 670
Fold=T08-0070 0207 west Ditch - Dcwnstream 4270
&.152-708-7730 0208 West Ditch - Downstrean g2




MATI'ER A.F.B.-3RD ROUND WATER SAMPLES

ITI. Soluble Metals Analysis

a.

(cont.)

These samples were received by the laboratory on 6 October
1984 and analyzed within recommended holding times. Re-
guested detection limits were met and are indicated by
These samples were field filtered

"less than".signs.

prior to receipt by the laboratory.

Sample concentrations

follow.
é SOLUBLE METALS
SAMPLE ‘?‘\v Cr Pb ca N3 s
R.F.W. NO. DESCRIPTION /' ug/L pa/L vya/L wa/L Lol
Z
8410-720-0040 0212 MAFB? <50 <10 <2.5 <100 <2.5
-0050 0213 MAFBS <50 <10 <2.5 <1090 <2.5
-0060 0214 MAFB-[p <50 <10 <2.5 <100 <2.¢
-0070 0215 WAFH-3 <50 <10 <2.5 <190 <2.%
-0080 0216 MAFP <50 <10 <2.5 <100 <2.5
-0090 0217 MAFB9 <50 <10 <2.5 <100 <2.F
-0100 0218 MAFBA0 <50 <10 <2.5 <100 <2.°¢
-0110 0219 MAFR-Il <50 <10 <2.5 <100 <2.5
-0140 0222 FPB-1 <50 <10 <2.5 <100 <2.5
No results for DMN reoported as of the date of this report.
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DATE CF INTERIM REPCRT:
3 January 198v

MATHER A.F.B.
3RD ROUND SAMPLING RESULTS-SOIL SAMPLES
DATE SAMPLES COLLECTED: 27 SEPTEMBER 1984

I Total Phenolics Analysis}*}

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 ancé specifies a holding time of
28 days. The method is sensitive to 5 ug/L for water
samples. .Therefore, sample 0205 JTC exceeded recommended
holding times ancd does not meet the requested detection
limit of 1 ug/L. Sample concentrations follow.

CONCENTRATION
R.F.W. NO. SAMPLE DESCRIPTION QF PHENOLICS
8410-708-0010 0206 West ditch-upstrean 0.5 ug/g
8410-708-0020 0207 west ditch~downstream <0.2 ug/g
8410-708-0030 0208 West ditch~dcwnstream 0.3 uwe/g
8410-708~0040 0205 JTC <5 ug/L

NCTE: TOC, chromium, cadmium, lead, nickel and silver results
have not been reported as of this date.

N=-29
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MATHER A.F.B.
JRD ROUND SAMPLING RESULTS-SOIL SAMPLES
DATE SAMPLES COLLECTED: 27 SEPTEMBEK, 19K~

IIT TOTAL METALS ANALYSIS

a) These samples were received by the laboratory on 4 October 19%4 and
analvsis was completed on 23 January 1985, Requested detection limits
and recommended EPA holding times were met. Samplie concentrations

follow. i
b)) TOTAL. METALS
SAMPLE Ag Cd Cr Ph N
R.F.Ww. NO. DESCRIPTION gz weo Le/e Lgle e
BL10-703-0010 0200 west Ditch 4.5 5.2 U 184.8 10. .

Upstream

~-QU2y 0207 west Ditch <0.07 1.9 28.0 35.0 Cho R |
Juwnstream
-33000 D205 West Ditch <0.07 2.3 %3.0 60.1 3204
Downstream
4




ROUND 4




I.

MATHER A.F.B.
4TH ROUND SAMPLING
SAMPLES COLLECTED: 14 to 19 NOVEMEER

-
¥e)
n

Total Metals Analysis

a.

These samples were received by the labecratory cn 27 Ncver

As of this date no results have been reported for TCC or tota

Cer
1984 and were analyzed within the recommended holding times.
Chain-of-Custody forms did not specify whether these sanmples
were to be analyzed for total or soluble metals and thev
were logged in for total metals analyses. Since these
samples were field filtered prior to receipt by the labcratcry
this should not affect the s;ope 0% work. Detection lim:ts
are incdicated by "less than" signs and all rezuested ce:ect-on
limits were met. Sample concentrationrs fcllow.
TOTAL MET2LS
SAMPLE Cr Pb Cd N1 AQ
R.F.W. NO. DESCRIPTION uc/L La/L Lq/L ug/L wa/L
8411-882-0010 MAFB-1 <50 <10 <2.5 <100 <2.5
-a020 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 AFB~5 <50 <10 <2.5 <100 <2.5
-0070 MAFB-7 <50 <190 <2.5 <100 <2.5
-0080 MAFB-8 <50 <10 «2.5 <100 <2.5
-0090 MxT3-9 <20 <10 4 <100 <2.5
-0100 MAFB-10 <50 <10 <2.5 <100 <2.5
-g110 MAFB-11 <50 16 <2.5 100 <2.5
-0120  MAFB-12(MAFB-F .50 <10 <2.5 <100 <2.5
~0130  rB-1 W) 50 10 <2.5 <100  <2.5

9
*

phenolics




II.

Date of Report: 14 January 1985 y

>

MATHER A.F.B.
4TH ROUND SAMPLING
SAMPLES COLLECTED: 14 to 19 NOVEMBER 1984

TOC ANALYSIS”Q

a) These samples were received by the laboratory on 27 November
1984 and analyzed on 4 January 1985 with a detectior limit
of 1 mg/L. The recommended EPA holding time of 28 days was
therefcore exceeded by 10 days. The requested detection limit
of 1 mg/L was met. Sample concentrations follow.

b) R.F.W. NO. SAMPLE DESCRIPTION TOC, mg/L

411-882-0010 MAFB~1 <l
-0020 MAFB-2 <1
-0030 MAFB-3 <1
-0040 MAFB-4 <1
~0050 MAFB-5 <1l
-0060 MAFB-6 <1
-0070 MAFB-7 9
-0080 MAFB-8 4
-009%0 MAFB-9 =
-0100 MAFB-10 R
-0110 MAFB-11 )
-0120 MAFB-12
~0130 FB~1

As of this date no total phenolics resul:s

n
¥

DIMETEVLNITROSAMINE (DMN) ANALYSIS

vy

a) These samples were received v tio
1984 and extracted In 2% Noverror
Anal: -

vsS1s was cempleted on 1D L.
llr;t of 1 mg:L using E&s MITH
3 dinc times ¢

anc tne revus

roeMtroe
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MATHER A.F.B. (4TH ROUND-cont.)

Date of Report:

- ——r

14 January 1985

b. R.F.W. NO. SAMPLE DESCRIPTION DMN, mg/L
8411-882-~-0010 MAFB-1 <1l
-0020 MAFB-2 <1
-0030 MAFB-3 <1
~0040 MAFB-4 <1
-0050 MAFB-5 <1
-0060 MAFB-6 <1
-0070 MAFB-7 <1l
~-0080 MAFB-8 <l
-0090 MAFB-9 <1
-0100 MAFB-10 <l
-0110 MAFB-11 <1
-0120 MAFB-~12 <l
-0130 FB-1 <1
N-33







