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Shell 0il Company
Box 7, Route 3
Gallup, New Mexico 87301

Attention: Mr. Rich Higgins

Gentlemen:

This letter transmits five copies of our final report, "Ground-Water
Monitoring Plan, Ciniza Refinery, Near Gallup, New Mexico, For Shell O0il
Company." This work was performed under Shell Purchase Order No. CR 0889.

We have structured this report so that the sections entitled
"Ground-Water Monitoring Program" and "Ground-Water Quality Assessment
Program" can be separated from the preceding sections, since the latter

comprises background information which is not strictly required to be
provided in the "Plan".

A few modifications have been made in the preliminary draft of the
report and are incorporated in this final version. These changes mostly
consist of additional detail and do not fundamentally alter the proced-
ures described in the preliminary draft.

It has been a pleasure performing this service for Shell 0il Company.
If you should have further questions, please call us.

Yours very truly,

DAMES & MOORE

William E. Mead
Partner

WEM:1j
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GROUND-WATER MONITORING PLAN
CINIZA REFINERY
NEAR GALLUP, NEW MEXICO
FOR SHELL OIL COMPANY

INTRODUCTION

Shell 0il Company operates a crude oil refinery near U.S. Interstate
Highway I-40 about 17 miles east of Gallup, New Mexico. Certain waste
products generated by the refinery contain contaminants at levels of con-
centration which are considered hazardous to health under criteria
established by the U.S. Environmental Protection Agency through the
Resource Conservation and Recovery Act of 1976 (RCRA). Shell deposits

these contaminated materials in a hazardous waste management facility.

Under the RCRA regﬁlations, all hazardous waste facilities must be
monitored for possible effects upon the ground-~water system. A minimum
ground-water monitoring well network must be in place and a program of
monitoring procedures initiated by November 19, 1981. The purpose of
the program undertaken by Dames & Moore on behalf of Shell 0il Company
was to install the monitoring wells and to formulate a ground-water

monitoring plan in compliance with RCRA requirements.

FACILITY DESCRIPTION

The Ciniza Refinery produces leaded and unleaded gasoline and diesel
fuel. Refinery capacity is 18,000 barrels pef day.

Dames & Moore
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Waste products discharged at the facility include sewage effluent,
water softener brines, API sludge, cooling tower blowdown, leaded tank
bottoms and ASO process wastes. The brines are discharged to evaporation
ponds. Sewage is discharged to an unlined lagoon. The API sludge and
other process wastes contain concentrations of barium, chromium, cyanide,
fluoride, lead, mercury and selenium. Lead is present in sufficient
amounts to classify the waste as hazardous according to the RCRA diagnos-
tic criteria. This waste is deposited in a land treatment area which
therefore constitutes a hazardous waste facility. The refinery facili-

ties and waste disposal areas are shown on Plate 1, Site Map.

SITE CONDITIONS

GEOHYDROLOGIC CHARACTERISTICS OF THE REFINERY AREA

Earlier investigations conducted by Dames & Moore and others served

to generally characterize the geohydrologic regime in the refinery area.

The plant facilities are directly underlain by the Chinle Formation
of Triassic age. The Chinle strata consist primarily of reddish-brown
clays and sandy clays grading with depth into green and purple variegated
silty shale. The clays forming the uppermost beds are believed to be
the weathered equivalent of the deeper shale. These strata dip northwest
at about 1.5 to 2.5 degrees (135 to 231 feet per mile). A few thin, dis-
continuous lenses of fine- to medium-grained sand or sandstone are

present within the Chinle sequence.

Dames & Moore
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Earlier investigations identified a fine- to medium-grained sand-
stone layer, in part silty to clayey, which is approximately 12 to 15
feet thick and which appears to be continuous beneath the site. The
sandstone ranges in depth from about 30 feet in the south (updip) portion
of the refinery property to about 145 feet near the north (downdip) limit
of the property. Beneath the hazardous waste facility the depth of this
sandstone bed is about 100 to 112 feet as shown on Plate 2, Cross Section
A-A'. The sandstone yields a small amount of water and has been desig-

nated the uppermost aquifer for purposes of RCRA compliance.

Water supply wells at the Shell property pump from the San Andres
limestone-Glorieta sandstone aquifer of Permian age occurring at a depth
of about 800 feet. Geologic logs for these wells indicate that beneath
the uppermost aquifer lie more than 500 feet of Chinle Formation composed
principally of siltstone and mudstone. Within this interval, one or two

other 20-foot sandstone beds have been identified.

The sandstone aquifer herein defined as "uppermost'" is under
artesian confinement. 1In the vicinity of the hazardous waste facility,
the potentiometric surface of the ground water in the uppermost aquifer
lies 70 to 100 feet above the aquifer, or at a depth of approximatel&

10 to 30 feet below the land surface.

GROUND-WATER QUALITY

Earlier investigations have provided some data relative to the
quality of ground water in the uppermost aquifer. Observation wells in-

stalled as part of these investigations have been‘sampled chemically

Dames & Moore
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three separate times at three- to five-month intervals as of the date of
this report. The locations of these observation wells (OW-series) are

shown on Plate 1.

Well OW-11 is upgradient from the plant facilities and is consid-
ered representative of background water quality conditions. Chemical

analyses of ground water from OW-11 and other selected wells are shown on

Table 1.

A few observation wells near the refinery and downgradient from it
have shown concentration levels for lead, total chromium, mercury, and
barium which have exceeded the National Interim Primary Drinking Water
Standards one or more times in the three sampling periods mentioned above.
Values for certain constituents listed under the Proposed Secondary
Drinking Water Standards also haye been exceeded in a number of cases.
While these high constituent levels under both sets of standards suggest
that the refinery and disposal facilities are the source of contamination,

they do not relate to the hazardous waste facility for the following

reasons:

1. Several of the observation wells showing contamination are hy-
draulically upgradient from the hazardous waste facility and,

in fact, upgradient from all of the waste disposal facilities.

2. The hazardous waste facility went into operation in October, 1980.
Considering the amount of confining head in the uppermost
aquifer and the thickness of the relatively impermeable beds above

the aquifer, it is highly unlikely that any contaminants from the

Dames & Moore




Arsenic
Barium
Cadmium
Chromium
Cyanide
Lead
Mercury
Selenium
Silver
Fluoride

Nitrate

Calcium
Chloride
Iron
Manganese
Phenols

Sodium

. Sulfate

pH
Sp.Cond.%
DS

Total Organic
Carbon

Total Organic
Halogens

011 & Crease

y

TABLE 1

GROUND-WATER QUALITY IN SELECTED OBSERVATION WELLSQ

OW=~11

<0.01
0.3(9/81)

< 0.001(9/81)
0.003(9/81)

<0.1
0.021(9/81

<0.0004(9/81)

<0.01

< 0.01(9/81)
0.09(9/81)
1.8

88
.3
0.03

\\<0.001(9/81)

380
196

7.8
1500
935

20(6/81)

<0.4(9/81)

2.

<0.01
1.0(9/81)

<0.001(9/81)
0.038(9/81)

<p.1
0.015(9/81)

<0.0004(9/81)

<0.01

<0.01(9/81)
0.34(9/81)
1.3

6.6

100

0.3

0.02
<0.001(9/81)

320

214

11.6
1950
841

<0.4(9/81)
5.5

Latest determination at time of this report.

All samples collected Dec.,
All values in mg/l unless otherwise indicated.

micromhos

Shallow
ow-17

400

86
a.5
4.2

250
319

7.4
1400
818

43(6/81)

25.0

1980 unless otherwise indicated.

ow-12

<0.01
1.0(9/81)

<0.001(9/8))
9;£5(9/81)

<0.1
Q;Q§(9/81)

<0.0004(9/81)

<0.01

< 0.01(9/81)

0.1

11
120
0.7
0.08
<0.001(9/81)
310
100

7.5

746
26(6/81)

<0.4(9/81)
7.1

oW-4

<0.01
0.3(9/81)

<0.001(9/81)
0.002(9/81)

<0.1
0.028(9/81)
0.0042(9/81)

<0.01

<0.01(9/81)
0.55(9/81)
0.2

14
57
0.1
0.07
<0.001(9/81)
230°
- 188

<0.4(9/81)

OW-2

<0.01
3.0(9/81)

<0.001(9/81)
0.005(9/81)

<0.1
0.025(9/81)
0:9911ﬂ9/81)
0.01

<0.01(9/81)
0.55(9/81)
0.1

20
39
1.1
0.2
<0.001(9/81)
390
16

7.6
1180
856

<0.4(9/81)
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hazardous waste facility could have reached the aquifer in this

twelve-month period.

The presence of contamination in the uppermost aquifer, however
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RCRA GROUND-WATER MONITORING REQUIREMENTS

Part 265, Subpart F of the RCRA regulations addresses the manner in
which hazardous waste facilities will be monitored to detect their
possible effects upon ground water. Basically, the operator of a hazard-
ous waste facility must accomplish the following by November 19, 1981
(one year after the effective date of the regulations), unless a waiver

from these requirements has been granted:

1. Have in operation a monitoring well system consisting of at
least one well hydraulically upgradient and at least three
wells hydraulically downgradient from the waste management
area, completed in the uppermost aquifer. The downgradient
wells must immediatelv detect any statistically significant
amounts of hazardous waste constituents that migrate from the
waste management area into the uppermost aquifer. Basic
requirements for monitoring well construction are defined in

the regulations.

Dames & Moore
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Have on file at the facility a ground-water monitoring plan
which is followed diligently during the operating life of the
facility and which outlines procedures and techniques to be

used for:

a. sample collection
b. sample preservation
c. laboratory analysis

d. chain of custody control

Collect and analyze samples from these wells according to a
specific schedule and list of parameters, and collect water

level data with each sampling operation.

Have on file an outline of a more comprehensive ground-water

monitoring program capable of determining:

\

a. 1if hazardous waste constituents have entered the

ground water

b. rate and extent of migration of these constituents

c. concentration of the hazardous waste constituents

In the event that sampling in accordance with the prescribed
schedule discloses that the aquifer is being contaminated,
the operator must prepare a specific plan to replace the
original more generic outline for providing information on
the rate of migration, affected area and concentration of the

contaminants. |

Initiate and maintain the record-keeping and reporting

procedures as outlined under Part 265.94 of the regula-

tions.

Dames & Moore 1
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GROUND-WATER MONITORING PROGRAM

GENERAL

The purpose of this section of the report is to insure that Shell

0il Company's ground-water monitoring program complies with all of the MQWU‘Mt

RCRA guidelines for the first year of implementation (November 19, 1981
through November 18, 1982) and for subsequent years of operation. We
will carefully follow the RCRA specifications in formulating this pro-
gram, but will not re-state in full the lengthy pertinent sections in
the Federal Register. Rather, we have provided a copy of Part 265 in - -
its entirety as an appendix (Appendix A) so that a cross-check on the

adequacy of the program will be possible.

INSTALLED MONITORING WELL SYSTEM

Based on our understanding that the land treatment facility is the
sole hazardous waste management area at the Ciniza Refinery, we have in-
stalled one upgradient monitoring well (MW-4) and three downgradient
monitoring wells (MW-1 through MW-3) as shown on Plates 1 and 2. All
four wells have been constructed through the uppermost aquifer and have
been cased, screened, sand-packed, sealed with bentonite, cemented and
protected with a capped surface casing to insure their proper function-
ing. Boring logs for these wells and the well construction details are

presented on Plates 4-A through 4-D and on Plate 5. (Note: The four

Dames & Moore
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above-referenced wells each have a welded number on the well cover which
does not correspond to the numbers given herein. The correlation of the

two sets of numbers is as follows:)

Number on Should
Well Cover Be
MW-1
MW-2
MW-3
MW-4

GROUND-WATER MONITORING PLAN

Sampling Frequency and Analytical Parameters

Part 265.92 states the sampling frequengy and list of parameters to
be measured in both the upgradient and downgradient monitoring wells.
These requirements are more extensive for the first year of sampling
(November 19, 1981 through November 18, 1982) than for subsequent years,
so that background concentrations can be defined as a reference base for
comparison with levels measured in the second year of monitoring and
beyond. [Eignificant changes in the concentrations of certain designated
indicator parameters which are detected after the first year of monitor-
ing and which can be attributed to the effects of the hazardous waste

facility will result in the need for more monitoring wells and more fre-

.
=

quent sampling than the minimum plan outlined in Part 265.?Ej Standard
statistical procedures will be used to determine whether such changes

are "significant" according to the RCRA criteria.

Dames & Moore
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Three general groups of parameters are to be analyzed in the sampling

program. These are as follows:

Group 1 Interim primary drinking water standards

Group 2 Ground-~water quality parameters

Group 3 Indicator parameters of ground-water
contamination

These parameters are listed in Table 2, along with the EPA maximum

‘ permissible limits for the Group 1 parameters.

Shell 0il Company will cellect samples from the four monitoring
wells at the following frequencies and obtain analyses of the required

parameters in compliance with Part 265.92 of the RCRA regulations:

First Year (November 19, 1981 through November 18, 1982):

Upgradient Well (MW-4)

One sample taken quarterly and analyzed for the Group 1

and Group 2 parameters.

" Four replicate samples taken quarterly and analyzed for

i the Group 3 parameters.

At the end of the first year, the 16 values for each
indicator parameter will be pooled to determine the

initial background arithmetic mean and variance.

Dames & Moore




TABLE 2

ANALYTICAL PARAMETERS

Group 1 - Interim Primary Drinking Water Standards

Parameter

Arsenic
Barium
Cadmi{um
Chromium
Fluoride
Lead
Mercury
Nitrate (as N)
Selenium
Silver
Endrin
Lindane
Methoxychlor
Toxaphene

2,4-D

Maximum Permissible

Level

2,4,5-TP (Silvex)

Radium
Gross Alpha

Gross Beta

Coliform Bacteria

0.05
1.0
0.01
0.05
1.4-2.4

0.05
0.002

10
0.01
0.05
0.0002
0.004
0.1
0.005
0.1
0.01

5
15

4

1/100 w1 39 MM BrA&E Fuxenr Tk,
+ice ml BY (MPN TUE Fenmbrnan )

mg/1

"
"
”
"
"
"

pC1/1
pCi/l
millirems/yr

Group 2 - Ground-Water Qualitv Parameters

Chloride

Iron

Manganese

Phenols
Sodium
Sulfate

Group 3 - Indicator Parameters of Ground-Water Contamination

pH

Specific Conductance

Total Organic Carbon

Total Organic Halogen
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Water level elevations measured quarterly (at time of

sampling).

Downgradient Wells (MW-1, 2 and 3)

One sample taken quarterly and analyzed for the Group 1,

2 and 3 parameters.

Water level elevations measured quarterly.

After the First Year

All four wells (MW-1 through MW-4)

One sample taken annually and analyzed for the Group 2

parameters.

Four replicate samples taken semi-annually and analyzed

for the Group 3 parameters.

After each semi-annual sampling, the replicate measure-
ments will be pooled for each parameter in each well

to determine arithmetic mean and variance for compari-
son with the initial background mean, using the

Student's t-test.

Water level elevations measured semi-annually (at time of

sampling).

Dames & Moore
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A flow sheet for the required sampling and analysis is provided on

Table 3 to facilitate Shell's adherence to this plan.

Sample Collection

The method of sample collection from the monitoring wells is of
major Importance in assuring the validity of the samples. Extraction
methods typically employed involve the use of pumps, compressed air,
bailers or special samples. Shell will utilize a submersible pump for

this purpose.

Means will also be provided to determine water level elevations at
the time of sample collection to within an accuracy of 0.05 feet. Prior
to initial pumping, any presence of o0il in the well and its thickness will

be noted.

Use of a thermometer, pH meter and conductivity meter to obtain on-
site measurements of these unstable ground-water parameters is recommended

but not mandatory.

A minimum of one volume of water in the well casing will be removed
before sampling, and three to five volumes will be withdrawn, if possible,
to avoid collecting stagnant water that may be chemically stratified. 1In
low yield wells such as the four monitoring wells to be sampled in this
program, it may be practical to remove only one volume of water before al-
lowing the water level to recover and collecting a sample. This sample
may be extracted with a simple, clean bailer if desired, after removing

the pump.

It is possible that the ground water pumped from one or more of the
wells will be turbid, although we have endeavored to design each well so

as to prevent this occurrence. Allowing water level recovery after

Dames & Moore
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flushing and before sampling will minimize the amount of turbidity and
sediment in the samples. The sample should not be filtered to remove

this particulate matter.

The recovered sample will be conveyed as rapidly as possible from
the 1lifting device to a clean sample container of appropriate volume and
conposition to which the necessary preservatives have been previously
added. Recommended volumes of sample for the required suites of analyses

are given in Table 4.

Sample Preservation and Shipment

The addition of chemical preservatives to the water samples at the
time of collection is required to maintain the stability of certain con-
stituents until laboratory analysis is undertaken. These preservatives
will usually have been added to the sample bottles before delivery to the
field. Table 4 lists the specific preservation methcds which will be
utilized. Because many of these samples will be acidic in composition,
they cannot be shipped by air.

—_—

Maintenance of sample temperatures at about four degrees Centigrade
will be achieved by packing in ice at the time of collection and retaining
this ice pack until delivery at the laboratory. Shell will notify the
laborztory when each shipment is made. 1In all cases, the time interval
betveen collection and analysis will be as short as possible. Holding
time for many of the parameters in all three groups of constituents is

recommended not to exceed 24 hours.

Dames & Moore
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TABLE 4

SAMPLE COLLECTION

Quantity
Group 1 Group 2 Group 3 (each sample) Container Preservative
As Fe
Ba Mn
cd Na 1 Liter Plastic HNO3 to pH
er . less than 2
Pb
Hg
Se
Ag
Radium-
adium-226, 228 HNO3 to pH
1 Li
Gross Alpha iter Glass less than 2
Cross Beta
Endrin
Lindane
Methoxychlor 1 Liter Glass Only None o
Toxaphene Cool to 4 C
2,4-D
2,4,5-TP
Total Organic 250 m} Plastic 6.25 mg NaSO3
Halogen
Phenols 1 Liter Glass Only 1 gram CuSO
. Acidify to pH
less than 4 with
H3P06'
F cl pH None °
504 Sp. Cond. 1 Liter Plastic Cool to 4 C
Nitrate (as N) Total Organic 250 m1 Plastic HZSOA to
Carbon pH less than 2
Coliform Bacteria 250 ml Sterile None
Glass Sodium thiosulface
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Analytical Procedures

Shell 0il Company will specify that the laboratory designated to

perform these required analyses do so in accordance with the following

references:

A. Standard Methods for the Examination of Water and Wastewater,

15th Edition, APHA, 1980, or,

B. Manual of Methods for Chemical Analysis of Water and Wastes,

U.S. Environmental Protection Agency, EPA-600/4-79-020, March,

1979.
C. '"The Analysis of Organohalides (0X) in Water as a Group
Parameter,”" R.C. Dressman, B.A. Najar, and R. Redzikowski,

USEPA, Drinking Water Research Division, Cincinnati, OH, 1979.

Table 5 indicates the laboratory detection limits for each para-

meter and the method of laboratory analysis.

Record-Keeping and Reporting

Shell 0Oil Company will maintain in its files for the active life of
the hazardous waste facility as well as during its post-closure care
period, the records of all analyses performed in accordance with the
schedule previously described and all statistical evaluations performed
on these results. 1In addition, Shell will report the following ground-

water information to the Regional Administrator:
A

&EPA In) OaLLAS

RES 1o AL AOM W ISTRATAL  RECron VT

l/,J, CPVIRAMEAT Al AN ECT )20 A'chcﬂ Dames & Moore

/2ol &M STREET, FIRSg I¥TCRVEricviL BOG,
e A ih - — . R by A 4



* Number is reference from Standard Methods for Examination of Waters and Wastewater, 15th Edition (1980)

** "The Analysis of Organohalides (0X) in Water as a Group Parameter" (EPA, 1979).
x Sampled, preserved and extracted in accordance with Section 4.1.4 of EPA 600/4-79-020 for total

recoverable metals.
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I TABLE 5
I( ANALYTICAL PROCEDURES
l Group 1 - Drinking Water Standards Parameters
I EPA (1979)
Parameter Detection Limit Method Method Number
‘ Arsenic” 0.001 mg/l Digestion followed by atomic absorption, furnace 206.2
Barium” 0.1 mg/1 Digestion followed by atomic absorption 208.1
I Cadmium® 0.0001 mg/1 Digestion followed by atomic absorption, furnace 213.2
Chromium 0.001 mg/l Digestion followed by atomic absorption, furnace . 218.2
Fluoride 0.1 mg/1 Distillation followed by ion electrode: SPADNS 340.1
I Lead™ 0.001 mg/1 Digestion followed by atomic absorption, furnace 239.2
Mercuryx 0.0002 mg/l Flameless atomic absorption 245.1
Nitrate (as N03-N) 0.01 mg/l Cadmium reduction 353.3
I Selenium™ 0.002 mg/l Digestion followed by atomic absorption, furnace 270.2
silver™ 0.0002 mg/1 Digestion followed by atomic absorption, furnace 272.2
Endrin 0.0001 mg/1 Extraction, gas chromatography 509*
I Lindanc 0.001 mg/l Extraction, gas chromatography 509%
Methoxychlor 0.001 mg/l Extraction, gas chromatography 509*
Toxaphene 0.001 mg/l Extraction, gas chromatography
l 2,4-D 0.001 mg/1 Extraction, gas chromatography 504%
{ 2,4,5-TP Silvex 0.001 mg/} Extraction, gas chromatography 504%
Gross Alpha - 3.0 pCi/1 Scintillation count _ 703%
. I Cross Beta 0.1 pCi/1 Scintillation count 703%
Radium 226 0.05 pCi/l Scintillation count 706%
Radium 228 0.05 pCi/l Scintillation count 707*
I Coliform Bacteria 2.2 MPN/100 ml  Multiple tube fermentation 908*
Group 2 - Ground-Water Quality Parameters
. Chloride 1.0 ng/l Automated colorimetric 325.1
Iron™ 0.03 mg/1 Digestion followed by atomic absorption 236.1
l' Manganesex 0.01 mg/1 pigestion followed by atomic absorption 243.1
Phenols 0.002 mg/l Colorimetric, (4-AAP) 420.2
Sodium™ 0.002 mg/l Digestion followed by atomic absorption 273.1
l‘ Sulfate 3.0 mg/1 Colorimetric 375.2
vob
. Group 3 - Ground-Water Contamination Indicators
; L._' pH ’ +0.1 units Electrometric measurement 150.1
. Specific Conductance +6 umhos/cm Wheatstone bridge 120.1
Total Organic Carbon 1 og/l Combustion - with flame ionization 415.1
Total Organic Halogen 1 mg/1 Dohrmann micro-coulometric detector, carbon absorption *k
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A. During the first year, and within 15 days after completing each

quarterly analysis, the value of all Group 1 parameters in each

of

the monitoring wells. Shell will also identify in this re-

porting, any parameters in the four monitoring wells whose

value exceeds the limits given for Group 1 parameters in

Table 2.

B. By March 1, 1983, an annual report for calendar year 1982 will

be

submitted to the Regional Administrator which includes:

Values of all Group 3 parameters measured during the year
in each monitoring well along with the required statistical

evaluations.

Evaluation of water table elevations in the four monitoring
wells to ascertain that the wells still satisfy the minimum
monitoring criteria of one upgradient well and three down-

gradient wells peripheral to the hazardous waste management

area.

C. During any subsequent year after the first year:

1.

Notification of significant degradation of any Group 3
parameter in a downgradient well, based on a statistical
comparison with initial background using the Student's
t-test, and providing that the significant degradation is
confirmed by immediate re-sampling and analyses in accord-

ance with Paragraph 265.93 (c)(2) of Subpart F. This

Dames & Moore
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confirmation will be reported within seven days.

2. Within 15 days of notification in accordance with Item 1

above, a specific plan for ground-water quality assessment

which is capable of determining the rate and extent of

hazardous waste migration and its concentrations.

3. Within 15 days of making the technical determinations
described in Item 2 above, the results of these determin-

ations.

D. At the end of the second and subsequent years, an annual report

to the Regional Administrator which includes either:

1. TItems B(1l) and B(2) above, along with the identification
for each upgradient well of any significant differences

from initial background, or;
2. If the ground water is being monitored in accordance with
a specific plan for ground-water quality assessment, the

results of this assessment.

Chain of Custody Control

The chain of custody in handling ground-water samples between the
time of collection at the monitoring wells and receipt by the designated
laboratory can have legal ramifications in enforcement cases. Protection

of the sample against accidental or willful mishandling is the aim of

Dames & Moore
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tight custody control. This procedure is more important for some hazard-
ous waste facilities than for others. We do not feel in the present
instance that the most rigid possible control is necessary. Protection
of samples collected at the Ciniza Refinery will entail the following

procedures:

1. Limiting the number of persons handling the samples to as few
as possible. The person collecting the samples will be re-

sponsible for their care and custody until shipment.

2. Sealing of each cooler or other multiple-sample container in
such a manner that neither the identification tag nor the
sample contents can be removed without breaking the seal. This

will be done by the individual collecting the sample.

3. Chain of custody records will accompany the samples which iden-
tify the source of each sample, the individual collecting the
sample, the preservatives used and the required analyses, along
with other relevant data. A suggested format for the record
card is given in Appendix B. Copies of these records will be
placed in plastic envelopes and taped under the seal of the
container. In addition, the sender will sign his name on the

tape at the seamn.

4. The sampler will maintain a notebook in which is recorded all
essential details pertaining to the sample. This record will
contain the names of any transferees handling the samples prior

to acceptance by a public carrier, as well as the date and mode

Dames & Moore
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of shipment. The sampler will sign each relevant page of the

notebook.

Shell 0Oil Company will endeavor to insure that the person receiving
the samples from the shipping agent on behalf of the laboratory signs for
these samples and that such acknowledgement of receipt becomes a part of
the laboratory's permanent records. The EPA "Procedures Manual for
Ground-Water Monitoring at Solid Waste Disposal Facilities', EPA-530/
SW-611, August, 1977, presents a more detailed discussion on the subject

of chain of custody control. This section of the manual is provided in

Appendix B.

Summary

Shell 0il Company will strive to follow the preceding schedules and
procedures for the ground-water monitoring program to the fullest extent

possible in order that compliance with the RCRA guidelines is achieved.

GROUND-WATER QUALITY ASSESSMENT PROGRAM

In accordance with Paragraph 265.93 of Subpart F, when comparison
of down-gradient well contamination indicators with background contamina-
tion indicators exceeds the 99 percent confidence limits for any para-
meter based on the Students' t-test, and providing that such contamination
is confirmed by immediate re-sampling, development of a more comprehensive

ground-water quality assessment program is required.

Dames & Moore
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The ground-water monitoring plan described in the previous section
of this report is designed primarily to detect contamination in the upper-
most aquifer if it occurs, and to accomplish such detection as early as
possible before the contaminant plume lengthens signigicantly. Hence,
three of the monitoring wells for the minimum plan have been located as
close as practicable to the downgradient perimeter of the hazardous
waste management area. These wells have been installed transversely to
the direction of ground-water flow and to the pathway of any migrating
contaminants. They are therefore not ideally situated to monitor the rate
of migration in the expected direction of movement. It is for this
reason that a plan must be conceptualized at this time which will provide
a framework for a more specific plan to determine the rate of migration
and other characteristics of the contaminant plume in the event that such

contamination is detected in the perimeter wells.

The conceptual plan must anticipate the need for one or more ad-
ditional monitoring wells downgradient from the existing well system.
Based on present knowledge as to the rate of ground-water movement and
the permeabilities of the uppermost aquifer and its overlying strata, one
or more of the future monitoring wells may be placed less than 50 feet

downgradient from the contaminated wells.

If deemed advisable after contamination is detected, sampling may
be undertaken more frequently than prescribed in the ground-water monitor—
ing plan described earlier, in both the original wells and the supplemen-
tary -system. The parameters analyzed may also be changed, in recognition
of the fact that different contaminants may exhibit variations in migra-

tion behavior. It is possible that certain of the indicator parameters

Dames & Moore
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will travel at faster rates along the contaminant pathway than the more
toxic constituents, thus allowing a greater margin in lead time for pre-

dicting the arrival of hazardous contaminants.

In addition to new monitoring wells installed downgradient along
the presumed axis of the contaminant plume, other wells may be required
to define the lateral extent of the plume. Experience has shown in num-
erous other cases that plume configurations may not possess simple geo-
metric forms. Effective interception and capture of migrating contaminants
depends upon developing to the fullest extent possible an understanding as
to their distribution, both laterally and vertically. To serve that ob-
jective, either multiple sampling depths in single wells or well group-—

ings with different screen settings may be required.

Specific plans for a ground—watér quality assessment program which
will lead to the implementation of abatement measures cannot be developed
until statistically significant contamination is detected. If contamina-
tion does occur, the earliest it will be identified is in conjunction
with the first semi-annual sampling of the original wells during the
second year of monitoring. At such time, a specific plan will be developed
which replaces the conceptual plan discussed herein and which is designed

to determine, as a minimum, the following:

A. The rate and extent of migration of hazardous waste constituents

in the ground water.

B. The concentrations of the hazardous waste constituents in the ;

ground water.

Dames & Moore

-~ 24 -




-
N

/

5,
R.R.

m\
[

P

HE N R N

ey

r

AR ine

¥

T

|

= | b

| | 7

z|=z b

- wnpr 3

g g g 2 g g |

) E

S OOOW + — r - + - - +— + A\ ) g
28| 33 ==t O K] ¢ ‘

1.7 SEWERAGE o — / \ 33 ;
\ LAGOON S22 o ][5 i MAIN PLANT AND  \  \{ g

- *Nllo|o & rrlj, TANK STORAGE ARE B 7025 g
t ( Eg | o 3

} oleoll'9 o ol ‘ a !
: - = 147 N o D >
o 2 0v-185 o Jooo] ? KEY:

+ + + o + 7}

T 1000y * 7 L —Swyleo j00 T J UB o) ) @0W-5  OBSERVATION WELL ¢
: e%-17 22 é ] i Fa¥ INSTALLED BY DAMES & HOORE 3

/‘j ' . [ v Eﬂ_/f‘ﬁ X ‘) WATER 3

4 ] : ov-16 o ||, I B SUPPLY WATER SUPPLY WELL ‘
6300 . @'ﬁ .l v L [o \ \‘ﬁ:gfkngl.wg” 1 < WELL 11

1 / o %12 ) l\Q' K 6975 ALF-2  TEST PIT IN LAND i
\ ! ©e0 TREATHENT AREA :

{ O % ]

| \ »« Id o ALF-4¢  INDICATES INFILTROMETER E
] { — — — BEVAPORAT‘ON 6890 TEST SITE 3
2000W + ¢ ‘/\\._ ‘l’ POND s ) T \g‘p '\/—\ @HU-I MONITORING WELL IN UPPERMOST E

1 : A SEWERAGE [ % au 1 FER s
‘7/ . LAGOON . \\\ ‘ A }' ézglgﬂgz gaoss SECTION LINE g

33 34 4
SECTION CORNER :
v 13 '

.F.

s Gl bt

A.T.

ESTIMATED POTENTIOMETRIC
i (ou—s. \ S——— sunrgcg IN FEET A.S.L.
10/18/81
3000w : _ EVAPOFLATIO
1| LAND TREATMENT PONDS 4
AREA HW-3 .
| \ {
ne \
! o%%-7 1
SCALE ) }
\ o’ ] ' FEET 4
EVAPORATION BASE MAP REFERENCE: MASTER PLAN, CINIZA )
g EVAPORATION PONDS 6 PONDS REFINERY, GALLUP, NEW MEX1CO, SOUTHWESTERN 4
1 S & ENGINEERING COMPANY, 22-02-122-EP, REVISION :
/ WATER SUPPLY IL WATER SUPPLY \\ 8-6-71. EVAPORATION POND BOUNDARIES ARE F
3 WELL NO. 2 WELL NO. 1 ESTIMATED. _.
4 \//\ \ - \ . - - RN L P Y e e 2 L lww e eis »,za.«,-_am-._.,:,,,;.
¥ PREPARED - %
+ + \ + . {/ : !E; ll (3 ]‘l (:) l l (:: () -

Lla N\ *osvocz)ow : ~ L o ‘ ! | PREPAT
[ X X \o’% 6‘960_ _. : 7 : : // .
%, | | ~ '] SITEMAP ,
| |
l

o 36 ol it SAMD N A K

‘i
i ) A

( { v Dames & Moore Plate 1




GROUND SURFACE ELEVATION

SOUTHEAST

FILL

SECTION A-A’

LAND TREATMENT
AREA

6900 A NORTHWEST

*0W-5 MW-4
*MW-3  OW-}4 ‘ i

N+ |
: : ///‘ %/ _ | ’I{JPPERMOST AQUIFER

SH sH o

$

cL

SH

SH SH '
, s [ty == SH/LS /

6800 _ | ' B St 55—
= = T R

LS/
SH ==
LS/SHE=
==

|

-
SH 1. SEE PLATE 1 FOR CROSS SECT{ON LGCATION.

— o . 2. SOIL AND ROCK CONDITIONS SHOWN EXIST ONLY AT
) : BORING LOCATIONS. CONTACTS ARE INTERPOLATED,
1 AND CONDITIONS BETWEEN BORINGS MAY BE OIFFERENT
I THAN SHOWN.

6750 1

G

: ‘ 3. GROUND WATER LEVELS INDICATED BY ¥ . MEASURED
OCTOBER 18, 1981 EXCEPT FOR MW-3 WHICH WAS
UPPERMOST AQUIFER ) ) i ‘ MEASURED NOVEMBER 10, 1981.

6700~ ) L. * PROJECTED
SCALE
0 250 500

=== o =
FEET

VERTICAL EXAGGERATION: 10X

1 PREPARED
1 FoR

CROSS SECTION




—.

GRAPHIC} LETTER '
TYPICAL DESCRIPTIONS

MAJOR DIVISIONS sYMBOL | symsot
WELL-GRADED GRAVELS, GRAVEL -
GW SAND MIXTURES, LITTLE OR NO
GRAVEL FINES
AND CLEAN GRAVELS
GRAVELLY
SoILs {LITTLE OR NO POORLY-GRADED GRAVELS,
FINES) GP GRAVEL SAND MIXTURES, LITTLE
OR NO FINES
COARSE
GRAINED
SOILS

SILTY GRAVELS, GRAVEL-SAND-
GM SILT MIXTURES

GRAVELS WITH FINES
MORE THAN 50%

OF COARSE FRAC- (APPRECIABLE
TION RETAINED AMOUNT OF FINES)

ON NO. 4 SIEVE CLAYEY GRAVELS, GRAVEL-SAND-
GC CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY

SW SANDS, LITTLE OR NO FINES
A
SAND CLEAN SAND
AND (LITTLE OR NO
SANODY FINES)
sons POORLY-GRADED SANDS, GRAVEL.

sP LY SANDS, LITTLE OR NO FINES
MORE THAN 50%
OF MATERIAL IS

LARGER THAN NO.
200 SIEVE SIZE SILTY SANDS, SAND-SILT
SM MIXTURE
SANDS WITH FINES  [fTH ﬁ» s
MORE THAN 50% 1N P
OF COARSE FRAC- {APPRECIABLE ) ]
TION PASSING AMOUNT OF FINES) [/,
NO. 4 SIEVE CLAYEY SANDS, SAND-CLAY
sC MIXTURES

INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SHLTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO

FINE sis ' '
GRAINED AND LIQUID LiIMIT cL MEUIUM PLASTICITY. GRAVELLY
soiLs CLAYS LESS THAN 60 CLAYS, SANDY CLAYS, SILTY

CLAYS, L EAN CLAYS

ORGANIC SILTS AND ORGANIC
oL SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEQUS OR
DIATOMACEOUS FINE SAND OR

M
H SILTY SOILS
MORE THAN 50% StLTs
OF MATERIAL IS AND LIQUID LIMIT INORGANIC CLAYS OF HIGH
SMALLER THAN NO. CLAYS GREATER THAN §0 CH PLASTICITY, FAT CLAYS
200 SIEVE SIZE -
o ORGANIC CLAYS OF MEDIUM TO
H HIGH PLASTICITY, ORGANIC SILTS
4
PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS =1 PT HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

UNIFIED SOIL CLASSIFICATION SYSTEM

DAMES 8 MOORE
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o DEPTH IN FEET

20
k1]
(1]
50
60
10
80
10
100
10
120
llﬂv
140
150

160

LABORATORY TEST DATA

TESTS REPORTED
ELSEWHERE

ATTERBERE STRE
NGTH TEST DATA
LIMITS
- | wxls
hang - w x“l::
= =, 2oz S __|Se
-— > —_ - | e — Ll
TEESE - I 5SS
el Ox2| e x X o V‘m‘;"‘u—
o — o ol = o
= ol > & | s
- O axi{ X
al o

MOISTURE CONTENT

[*%]

DRY DENSITY

|PLH)

BLOWS/FT.
SAMPLES

SYMBOLS

MONITORING WELL MW-1

SURFACE ELEVATION: 6876 FEET
(Unsurveyed)

DESCRIPTION

L

SH

REDDISH-BROWN SILTY CLAY, TRACE OF MEDIUM TO
COARSE SAND AS BLEBS AND THIN INTERBEDS

¥ WATER LEVEL 14.1 FEET B.G. 10/18/81

%E PINKISH-PURPLE, SLIGHTLY SANDY (FINE) CLAY

VARIEGATED SILTY SHALE, REDDISH BROWN GRADING
TO GREEN AND LIGHT PURPLE

%N

REDDISH-BROWN SILTY CLAY, FIRM

LS/
SH

VARIEGATED LIGHT GREEN AND DARK RED LIMESTONE
INTERBEDDED WITH SHALE

REDDISH-ORANGE SHALE

L IGHT-GREEN LIMESTONE DENSE, HARD

LIGHT GREENISH-GRAY, MEDIUM TO FINE, LOOSELY
CEMENTED SANDSTONE INTERBEDDED WITH LIGHKT
GRAY, LOOSE CLAY

SH

REDDISH-PURPLE SHALE

BORING COMPLETED AT 130.4 FEET ON 10/14/81.
-

Z SCREENED INTERVAL MW_)
4

- ¢
178}

b
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o QBEPTH IN FEET

10

20

30

40

50

11

10

20

129

130

140

150

160

LABORATORY TEST DATA

TESTS REPORTED
ELSEWHERE

ATTERBERE

LIMITS STRENGTH TEST DATA
= =
— Ld
: k c | =< L
Z_Bx-| ¥ 2ETi2 80
TEIESs « ET Ll -5 cws
o x —— o o x| o — -
> - s xS o & - on
s iz a prid !n
= > O pas| s
- o | x
a.l v

MOISTURE CONTENT

(%]

DRY DENSITY

|PCF)

BLOWS/FT.
SAMPLES

SYMBOLS

MONITORING WELL MW-2

SURFACE ELEVATION: 6877 FEET

(Unsurveyed)

DESCRIPTION

CL

AN\

A\

REDDISH-BROWN SILTY CLAY, TRACE MEDIUM TO COARSE
SAND AS LOOSE TO FIRM BLEES

¥ WATER LEVEL 9.1 FEET 8.G. 10/18/8)

sC

PINKISH-PURPLE, SLIGHTLY SANDY (FINE)} CLAY

SH

VARIEGATED REDDISH-BROWN, GREEN AND LIGHT
PURPLE, SANDY TQ SILTY SHALE

/CL

REDDISH-BROWN SILTY CLAY, FIRM

LS/
SH

LIGHT GREEN TO DARK RED LIMESTONE INTERBEDDED
WITH SHALE

LS

SS

LIGHT GREEN LIMESTONE, HARD
WHITE TO LIGHT-GRAY, FINE TO MEDIUM SAND; SOME
CLAY; GRADES GREENISH GRAY TO PINK, COARSE
TO MEDIUM SAND

SH

DEEP PURPLE SHALE, FIRM

BORING COMPLETED AT 138.0 FEET ON 10/15/81.

% SCRELNED INTERVAL

DAMES B MOORE
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o DEPTH IN FEETY

19

20

30

40

50

60

10

.14

30

ne

120

130

140

159

160

LABORATORY TEST DATA

ELSEWHERE

TESTS REPORTED
Liquip timit

ATTERBERG
LIMITS

STREXCTH TEST DATA

ey

PLASTICITY
INDEX
(%}
TYPE OF TEST
NORMAL
OR COKFINING
PRESSURE (PSS
SHEAR STRENGTH
(PSF)
pEYIATOR
STRESS
[PSF}
MOISTURE COMTENT

DRY DENSITY

PCF)

BLOWS/FT.
SAMPLES

SYMBOLS

MONITORING WELL MW-3

SURFACE ELEVATION: 6880 FEEY
(Unsurveyed)

DESCRIPTION

AN

CL

REDDISH-BROWN SILTY CLAY LOOSE GRADING TO FIRM

GRADES SLIGHTLY SANDY 23-30 FEET AND AT
40 FEET

¥  WATER LEVEL 32 FEET B.G. 11/10/81

—] LS/

SC | PINKISH-PURPLE, SLIGHTLY SANDY CLAY
SH | VARIEGATED REDDISH-BROWN AND RED SILTY SHALE,
LOOSE
GRADES GREEN TO LIGHT PURPLE AND SANDY, 65-
75 FEET
GRADES FIRM REDDISH-BROWN SILTY SHALE, 75-
85 FEET
VARIEGATED LIGHT GREEN AND DARK RED LIMESTONE
SH WITH INTERBEDOED REDDISH-BROWN SHALE
SH | REDDSTH-ORANGE SHALE, MODERATELY FIRM
LS | LIGHT BROWN LIMESTONE, BLOCKY, DENSE
SS LIGHT GREENISH-GRAY, MEDIUM TO FINE SANDSTONE,

LOOSE, SOME CLAY

GRADES PINK AND COARSE TO MEDIUM

SH

REDDISH-PURPLE SHALE, MODERATELY FIRM

BORING COMPLETED AT 129.0 FEET ON 10/16/81.
WATER TABLE NOT MEASURED.

% SCREENED INTERVAL

DAMES 8B MOORE
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o DEPTH N FEET

20

30

40

S0

60

10

110

120

130

140

150

160

LABORATORY TEST DATA

TESTS REPORTED

ELSEWHERE

ATTERBERE
JCR8 STRENGTH TEST DATA |
_ e | e k
:—Q:: - = E = -l28c-
eX 528 5 225 L0 ZEC
s iz s [=2gjs B
B “

MOISTURE CONTENT

DRY DENSITY

{PCF)

BLOWS/FT.
SAMPLES

MONITORING WELL MW-4

SURFACE ELEVATION: eas3 FEEY

(Unsurveyed)

DESCRIPTION

L

REDDISH-BROWN SILTY CLAY, LOOSE

REDDISH-BROWN CLAY, FIRM
WATER LEVEL 8.7 FEET 8.G. 10/18/81

GRADES SILYY AND SANDY (COARSE) 20-25 FEET ©

VARIEGATED REDDISH-BROWN, GREEN AND LIGHT PURPLE
SILTY SHALE
GRADES REDDISH-BROWN TO RED-ORANGE, 65-70
FEET

.
2
Z
.

VARTEGATED LIGHT GREEN TO DARK RED SHALE AND
THIN LIMESTONE BED

REDDISH-ORANGE, SULIGHTLY SANDY SHALE
WHITE TO LIGHT GRAY, CLAYEY SANDSTONE

PURPLE SANDY SHALE

WHITE TO LIGHT GRAY SANDSTONE, HARD

PURPLE SHALE WITH THIN LENSES OF CLAYEY SAND

BORING COMPLETED AT 120.0 FEET ON 10/16/81.

2 SCREENED INTERVAL

CAMMCE 8 MOORE
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CIRCULAR STEEL PLATE COVER WITH LOCK
PVC CAP
12" STEEL CASING

GROUND SURFACE CEMENT PAD
G
¢$%§d‘

UND1STURBED
SOIL 10'"" BOREHOLE

BENTONITE GROUT CEMENT

5'* PVC SCHEDULE 160 PIPE

72777

Y UATER TABLE-

6'' BENTONITE SEAL

R 7

5'" SLOTTED PVC SCHEDULE
160 PIPE (0.010 SLOTS)

SAND PACK

5'' PVC SCHEDULE 160 TAILPIPE

5'' pvC CAP

I PREPARED

Shell Oil Co.

MONITORING WELL
CONSTRUCTION
DETAILS

Plate 5
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APPENDIX A

RCRA HAZARDOUS WASTE REGULATIONS
PART 265 - SUBPART F
GROUND-WATER MONITORING

Y
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percent in weight and {2) for batch
vi2ste, apyv venaton iz piece couat. such
2s 2 discepancy of oze €um in a
tuckioad. Signifcant disccesancies in
vpe are oovious Clifesences which can
be discovered Dy inspection or waste
arnalvsis. sucht as waste soivent
substitule?d for waste add. or toxic
constituents not seported on the
oaniiest or shipping paper. .

(b) Upon discovering 2 significant
discepancy. the owner or operator must
atiempt to reconciie the discaepancy
with the waste generator or Sansporier
{e.g- with telephone ccoversatons). U
the discrepancy is not resolved within
15 davs after receiving the wasie. the
cwner or aperator must immediately
submit to the Regional Adinistrator a
Jetier describing the discepancy and
atiempts 10 reconc!e it end 2 copy of
the manifest or shipping paper at issue.

§ 26573 Opersting record,

"{a) The owner or operator =ust keep a
wTitien operatirg record at his facility.

{b) The fcllowing informztion must be
recorded. as it becomes available. and
mzinteined in the eperating record until
clesure of the faciiitv:

(1) A descioBon and the quaztity of
each bzzardous wasie received. znd the
method(s) and datels) of its reat—ent,
storage. ar dispesal at the facility as
reguired by Appenaix &

(2) The locztion of each Lazarcous
waste within the facility znd the
quzntity at each locaticn. For disposal
facilities. the location and quzantity of
each bazardous waste must be recorded
on a —ap or dizgram of each cell or
disposal arez. ror all facliffes. this
information must inclede coss-
references 1o speciiz =znifest
documeat numbers, if the waste was
accompanied by a manifestt -
[Compent: See §% 265.119, 265273, end
2£5.308 for reiated regnirements.]

(3) Records and results of waste
analvses and =ial tesis performed as
specifed in §§ 255.12. 265.193. 255225,
763252, 265.273, 265.345, 265.373. and
255,302

{4) Summary reports and cetails of all
incidents that require implementing the
cosntingency plan as specified in
§ 26338(j)

(5) Records znd results of inspectons
as required by § 263.15(d) [2xcept these
dsia need be kept only three veers);

(6) Monjtoring. tesling. or anzalytical
data where reguired by §§ 255.90.
265.04. 265.276. 265.278. 255.280(d){1).
255.347, and 265.377; and.

[Comment: As recuired by § 255.94,
monitoring cata at cxsposal facilities
must be kept throughout the post-ciosure
period.]

{7) Al cicsuwr= cost estimates under
§ 265.342 2nd jor dispesal iacibibes. 21l
posi-ciosure cost esiwmaies uncer

§ 265.141.

& 265.74 ° Avaiability, retention, and
disposition of records.

(a) All recosGs. including plans,
required under this Part must be
furnished vpon request and made
available at al! reesorable times jor
inspecSor. by any officer. emploves=. or
representative of £PA who is duly
designaled by the AczinisTator.

{b) The retez%or period for 21l records
required uncer this Part is extended
sutcatically during the course of any
u--esolved eziorce—ent acdon
regarcing the facllity or 2s requested by
the Ac=inisTator.

{c} A copy of records of waste
disposal iocztions and cuantities uader
§ 265.73(b)(2) cust be submitied to the
Regiczal Acdmiriststor and Jocal land
2uthority upon clesure of the {aciiity
(see § 255.319)."

§ 255.75 Annual report.

The owmner or operator Ioust prepare
and svhmit 2 sinele copy of 2n anaual
report 1o the Regional Ad=iniscator by
Marca 1 cf ez vear. The report jorm
and instuciens in Appendix I must be
vsed {or this report. The znpnual report
mus! cover faclity activities ciring the
previous calencar vear and muvst inciude
the following i=formatior

(a) Toe EPA jidentifcaton number,
came. and acZress of the facility;

(b} The calendzr year covered by the
reporc

{c) For off-site facilites. the EPA
identfczY0a number of eech Lazardous
wasle geperator Som which the facility
received a bzzzrdous waste dusing the
vear; for imporied stioments. the report
must give the name and address of the
foreigm geaerator;

{d} A Sesciption and the quzntity of
esch Sazardous waste the facility
received du—ng the year. For c3-sile
facilides. this informstion must be listed
by TPA idertScation number of each
generalon

(e} The meibod of tesment storage,
or disposal for each bazzrdors waste;

{f; Monitoring cata under
§ 253.23(a)(2)(ii) and (—U) and (b)(2).
where required;

{g) The most recent ciosure cost
estimate under § 263.132 and. {or
disposal faclities. the most recent post-
closure cost esSmale under § 255.144;
and

{h) The centifScation signed by the
owner or coeraior of the facility or his
authorized recresentative

§ 2€5.76 Urmanlesied wasie report

I a facility aczests for weaTnenl
storag=. or disposal any bzzardous
waste rom an ofi-site souscs without an
accomrazying manifest or without 2=
accompanying snipping paper 2s
descibed in § 253.20(e)(2) of Gais
Csapter. and if the wasie is not
exciuvded from the manifes! requiremer!
by § 261.5 of this C=apter. then the
owner or operator must prepare and
submit 2 sinele copy of a rezort to tne
Regicnal Acministator within 15 Cays
afier receiving the waste. Toe repon
form znd insSucdons in Appendix 11
=ust be used for this report The report
must include the {ollowing injormation:

- {a) The ZPA identiication number,
rame. and adcress of the facility:

(b) Toe date the facility received the
weste; .

{c) The EPA identificalion nu=sber,
same, and address of the generator and
the ransporter, if availabie:

(d) A description and the guantity of
each vnmarifested bazardous waste the
faciiity received:

{e) The etbod of reatment. siorage.
or disposal for each bazzrdous waste:

(i) The certidczbon signed by the
owner or cperztor of the faciity or his
zuthorized represectzive: and

{g) A bief explapztion of way the
wasie was unmzriested. if Xxnown
{Cormmearnt Smali cuantities cf
bzzzrdous wesie are excluced from
reguiation uocer this Pert and do not
seguire 2 macifest Where a faciiity
receives unsnaniiesied YLazzrdous
wastes, the Agency suggesis (bat the
owner or operator oblain Som each
geperztor a certfication that the waste
cuaiifes forexclusion Otherwise, the

Ag=ncy suggests that the owner or

ope*zlor fle ar unxmanifesied waste
report jor tte bazzrdous waste
Hovemmt.]

§ 265.77 Additioral reports.

In edciton to submittiag the annual
repori 2nd un=anijesi2d wasle reports
descibed in §§ 285.75 and 265.76. the
owzer or operator must 2]so report to
the Regional Adninistraton

{8) Relezses, fizes. and explosions as
specifed in § 2S3.56(3)%

{b) Giound-water cantan:, iation and
momlo.;n_g €ata 2s specified in §§ 283,
&end 255.84: and

(c) Faciity ciosure as specified in
§ 265.115.
§§ 265.73-255.B9 [Reserved]

Subpart F—Ground-Water MonHoring

§ 25590 Applicabilty.
{a) Within one vear after the effective
dale of these regulations. the owner or
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operator of a surface impoundment,
landZlL or land Seatment facility which
is used to manzge barardous waste
must implement a zzound-water
moaitoricg program c2pable of
determining the facility’s i-npact on the
guality of grovsd water in the
uppermost aguif  aouifer underlying the
'r_gﬁ‘tv except 23 § 265.1 and paragraph
(c) of this SecSon provide otherwise.

(b) Except as paregrapts (c) and (d) of
this Section provide otherwise. the
owner or oper2tor must install. operate,
and maintain a ground-water moniloring
systezs which meets the requirements of
§ 255.51. and ust comply with
§3 255.92-255.24. This ground-water _j\
conitoring program must be carried out

- curicg the actve life of the fzcility, and \

for dispesal faciijlies, curing the post-
ciosure care penod 2s weil
) All or part of the ground-waler
wonitaring requirements of this Subpart
may be waived if the owner or aperator
can demonscats that there is a low
poteatial for migretion of hazarcous
waste or bazardous waste constuests
Com the facftity via the uppermost
aquifer to water stoply weils {domesie,
industmial, or egicelteral) or to suface
water. This ce—ons5ation mmust be in
writing, and mest be kept at e facility.
Tris democstraton must be cerS3ed by
z gualifed ge=ologist or gectechnical
engineer and =ust estabiish the
Doliowing:

(1) The poteztial for micraton of

" Yazardous wasie or bazardous waste

coostuents Fowm the facility to the
uppermost aquifer, by 2n evaluadon of

(iy A water- baizace of prec ipiiaton,
evapotransoiator, mneii. and
inflt-ation; and

(ii) Unsaturated zcne charactedistics
(i.e. geologic materiais, phyvsical
propertes, and cepth to ground water};
and

(2) The potez¥al for hazardous waste
or hzzzrdors wastz consHtuents which
eater the uppermost aguifer lo migrate
to a waiar suppiy well or suriace water,
by an evaluation ot

(i) Saturated zore characterisucs (ie,
geologic materials. physical properdes,
2nd rate cf grouad-water flow): and

(ii) The proximity of the facility to
water supply wells or su-7ace water.
(d) U 2n owner or cperator assures
{or knows) that ground-waler monitoring
of indicator parameters in accorcance
with §§255.91 aand 255.92 wou!d show
statisdcally signiScant inceeses {or
deceases {n the case of H) whez
evaluated under § 265.95(3). he mav.
install cperate. znd maintzin an
allernate zound-water moritoring
system (other than the one descs Ded in
§§ 283.91 and 255.92). If the owneror
cperalor dezides 1o vse an allernate

ground-waler monitoring svstera he
musl

(1) Within one year after the efiectve
date of these regulations, submit to the
Regional Administrator a specific plan,
ceriified by a qualiied geologist or
geotechnical eagineer, which satisfies
the requirements of § 263.93{(d){3). for an
alternste ground-waler moniloring
svstem:

(2) Not later than one year alter the
effective date of these regulations,
initiate the determinztions specified in
§ 253.93(d)(4):

(3) Prepare and submit a written
repcri in accordance with § 265.93(d)(35);

{$) Concinue to wake the
determinztons speciied in
§ 265.63(d}(4) oo a quanterly basis untl
final cicsure of the faciiity; and

(5) Comply with the recorckes=ping
and reporting requirements in
§ 265.93(b).

§ 26591 Ground-water moniloring
syslen .

(a) A gound-water monitoring system
ust be capable of yielding gound-
water szmpies for analysis acd must
consistof:

{1) Monitoring wells (at least one)
insialled bydraulically upgradient {ie.
in the directon of inceasing static
head) Gom the M@s_‘_&;
manzgement area. Toed munoes,
Jocaticrns, and depths must be suiScient
to yieid ground-water samples that are:

(i) Representative of backzround
ground-water qualiity in the uppermost
aguifer aear the facility: and

(i) Not afected by the facility; and

{2) Monitoring weils (at least “--ee]
ins:tzYed hvdraulically cowngadizat
{i.e. in Be cdirection of decre2sing statc
bead) at the limit of the waste
masagemeant area. Their number.
locations, and depths must ensure that
they immediztely detect any stztstically
significant amounts of bazardous waste
or tazardous waste consétuents that
migrate Tom the waste canagement
area to the uppermost aquifer.

(b) Separate monitoring systems for
each waste management component of a
faclity are not required proviced that
provisions {or sampiing upzgradieat and
dowz:gradient water guaiity will detect
any disczarge from the waste
managsment area.

{1) 1o the case of a facility ccosistng
of caiy one surface impoundment.

“laadfill or land Geaomeat aree. the

wasle management area is descsibed by
the waste boundary (perimeter).

{2) In the case of a facility czcsistag
of more than one surizce impoundment
landl. or lzad Geaunent ar=a. the
wasie managemext area is des—ibed by
an imaginary boundary Yine which

circumscrives the several waste
management components.

{c} All mcnitoring wells must be cased
in a manner that maintains the integrity
of the monitoring well bore bole. Thais
casing must be screened or perforated.
and packed wiih gravel or sand wbere
pecessary, lo enabie sample collection
at depths where zppropriate aquifer
flow zones exist. The annular space {i.e.
the space between tte bore bole and
well casing] above the sampling depth
must be seajed with a suitable materal
{e.g.. cement Zrout or beatonite sley) to
prevent contamination of saples and
the ground water.

§ 265.92 Sampiing and analysis
The owner or cperator must obtain

and 2naiyze sampies Som the installed
ground---ater roonitoring sysiem THe
owmler or uperator must develop aad
follow a gronnd-water sampling and
analysis plan. He must keep this plan at
the faclity. Toe plan must include -
procedures 2ad techniques for:

(1) Sample cotdection:

(2) Sample creservation ard sticment:

(3) Asaly&cal procedures: and

(4} Chain of custody contmol
[Commeat See “Procedures Marual For
Ground-water Monitoring At Solid
Waste Disposal Faclities.” Z2A-330/
SW-611, Aurgust 1977 and “Methods for
Chericai Azalvsis of Water and
Wasies ™ £EPA-£00/1-75-020. Marca
1579 for discussions of sarmpiing azd
analysis procecdures.)

The owrer or operatar

Dust

.determine the concentration or value of
- the iollewing para=elers in ground-

water sacpies i accordance with
paragraphs {c) and (d] of this sec3on:

(1) Pararelers characiesizing the
suitability of the ground water as a
drinking water suppiy, as speciied in
ADD"')Q_X 108

(Z) FParaiseters estabus
water qualitz®

(i) Chlondse,

(i1} bron

(Uit} Mangznese

{(iv) Pkenols

{v) Sodiux

(vi) Sulfate
[Comment These parametars are io be
used as a tasis for comrasrison in the
event a grousd-water guality
assessmect is required under
§ 255.93{d}.}

(3) Parzme'ers vsed as indicatess of
ground-water contzmination:

(i) pH

(i) Specidc Concuciance

(id) Total Orzanic Cerbon

{iv} Tcial Crzanic Eaiogea

{e}(z7 For 21l monitoring wells, ke
owmner or aperator must esiaciish i~jHal

=g groead-
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background concenzations or values of
2ll perameters specified ir parzgrzpa (b)
ol tais Secton Ke mus: co 0 this _

:arterly for one vear.

(2) For zack of e indicator
parzmelers speciiled in narag‘aon )i3)
oi this Sectien. at Jeas: jour replicate
mezsuremests must be obtained for
ezch s2mpie and the injtial backgzound
arith=etic mean and vatiancs must be
Getermined by pooling the replicate
mezsurements for the respective
paradeter concenirztions or values in
saxpies obtaineZ ffom upgradient wells
ox.n_ng lht first vear.

r) fier e fist vear. all monitoring
elis ust be sa..,med and e samples
2naiyzed with the Tollcwing Teguencies:

(1) Szopies ccllected to estabiish
ground-water quality must be-obtained
and anzlyzed for the parameters
specified in paragrapn (b)(2} of this
Secton at lezst annually.

(2) Semples collected tc indicate
eround-water contamication must be
obtzined and analyzed for the
parameters specified in paregrapn (b)(3)
of this Section at Jeast semi- Juﬂually.

{e) Sevation of the ground-water
surszce at each moriloring wel’ must be
deter—ined each lime 2 sample is
obtained

£ 25593 Prepseration, evaluation, and
response.

[a) Within one yezr after the eecHve

ST of these regulations. the owner or
operzlor musi prepare an outline of a
ground-waler cuslity 2ssessment
pregram. The outline must descibe a
Dore comprehensive Cound-walter
moritering program (iban that descibed
in §§ 255.91 and 265.92) capzbie of
deterining:

(1) Whether hazarcdous waste or
hzzarcdous waste constituents have
entered the ground water,

[2) The rate and ex1ent of migration of
hazardous waste or hzzardous waste
constitvents in the gsound water; and

{(3) The concentrauorns of bzza-dous
waste or bezardous waste consStuernts
in the g*ou:\d water.

(b) For each indicator parazeter
specified in § 253.92(b)(3). the owner or
operator Dust calcalate the edthmetic
mean and variaoce, tesed or at least
jour replicate measureents on each
sa=ple. jor each well monitored in
accordznce with § 255.92(d)(2). and
compase these results with its injtial
Sackground arithinetic mean. The
comparison must consider individually
each of the wells in the monitoring
svsiem. and must use the Student’s t-test
at the 0.01 level of significance (see

_.. Appendix [V} to determine statistically

P

‘_
Ny

znificant increases {and deceases. in
e case of pH) over initial backgzound.

/7

omr tbe copansons for the
.urgracien: wells made under saracaph
(b) of this Sectioa show a significant
increase {cr pH ceceese). tre owner or
operator st supcit this information ia
accordance with § ”5:.9—.\3)( ().

{2) If the co=rarisoas icr
dowrgrodient wells wade under
paragraph (b) of this Sectior show a
sicnilicant incease [or pH cecrease),
the owner or operater nust then
immediately obtain addiforal ground-
water sampies Jom those dGowngadient
welis where a significznt differeace was
detected. spiit the samples in two. and
obtzin analvses of all sdditional
samples to delermine whether the
significant diference was a result of
laboratory error.

{d)(1) If the ax:nlyses pe"xo*med under
paragreph {c)(2} of this Section coniirm
the significant increase {or pH
de—ease), the owzer or operator must
provide writlen nctice to the Regional
Adminisgator—within seven days of the
Cate of such confirmation—that the
facility may be afiecting ground-water
cuality.

{2) Within 15 cays sfter the
notificaton ucder paragrapb (d)(1) of
this Section. the owr.er or operztor must
deveiop and submit to the Regional
Admiristrator a speciiic plan. tzsed on
the outline recu::ed under parag zph (a)
of this Section and ce—tifed i ov a
oualified geolcgist or geotezhnical
engineer, for s gound-water guality
assessmen! progrem at the facility.

{3) The plan 1o be submitied under
§ 255.00(d)(1) or parzgraph (d)(2) of this
Sectca mus! speciiy:

{1) Tse pumber, Joczton. and depth of
wells;

(i) Sampling and enzlytical methods
for those hazardous wastes or
bz~ardous waste constments in the
fadlity:

{iii) EvalvzSon procecures. inciuding
any use of previousiy-gathered ground-
water cuality inforzaton: and

[1v) A scieduie of i pierentaton

{4) The owner or cerator must
implement th:2 zrounZ-water quality
a2ssessent dian whick satisfies the
requirements of pzragaph (c)(3) of this
Section. and at z mizimum. determine:

(i) The rate and extent of migslion of
the bazardous waste or bazardous
wasie constuents in the ground water;
‘and

(ii) The concantaticns of the
bazardous waste or hazardous waste
constituents in the ground water.

(S) The ow=er or operalor must make
his First determization under paragraph
(d}{4) of this Section as soon as
techinically fezsible. 2n0d. within 15 cavs
afier that deiermination. submit to the
Regional Adminiszator 2 writiea report

containiag an assessmeat of the cowng-
water cuaiity.

{6) U the owmers or operatar
detemincs. based on the results of the
first determinztion under paragraph
(d)(4) of this Sectior. 153t no hazardous
waste or hazarcdous waste consinents
from the facility bave entered toe
sound water, then he may reicstate the
indicator evalvation prozam described
in § 26592 2nd paragapa (b) of this
Sectior. If the owner or operator
reinstates e indicator evaluation
program. he ust so notify the Regional
Acdmiristator in the report submitied
unde: ceregrapn (d)(3) of (s Section.

(7) If the owner or operator
Celermises, based op the first
determination under paragraph (d){4) of

this SecYor. ttat hazardous waste or
Sazzrdous waste coosttueats from the
.acﬂn) save entered the ground water,
then he:

(i) Must continue to make the
determinatioas required under
paragraph (d){4) of this Section on &
quarterly basis until final closure of the
faclity, if the ground water guality
2ssesswent plan was implemented oricr
to final dJosure of the facility; or

(i) May cease to mzke the
Ceterminations recuired urnder
paragzpn {d){4) of tais Section. if the
sround-walter guality assessment pian
was implemenied during the posi-

" desure care pe!‘iod.

[2) Notwiths:ianding any other
provision of this Scbpart any gound-
water guality essessment to sztisiy the
reguirecieats of § 253.53(d)(4) waich is
initated prior to final dosure of the
faciiity —ust be compjieted and reported
in accordance with § 2€5.63(d){S).

(f) Unless the grounc water is
monitored 1o satsiv the reguirements of
§ 255.93(d}{4). at ieast anpually the
owner or cperator must evaluate the
data on grouzd-water surace elevations
obtained uacer § 265.22(e) to detemine
whether the reguire—ents under
§ 255.91(a) ior ioczing the ronitoring
wells continues 1o be satisfed. If the
evaluation shows that § 265.91(a) is no
Joager satisfed. the owner or operator
Sust immediziely modifv the number,
Jocation or depth of the monitoring
wells to bring the ground-water
monitoring sysiem into compliance with
this requirement.

§ 25594 Recordkeeging and reporting,

{2) Unless the ground wateris
monitored to satisiv the requirements of
§ 255.93(c){4). the owner or operalor
must ’

(1) Keep records of the analvses
reguired in § 263.92(c) end (d). the
associated ground-water suJace
elevations required in § 255.62{e). and
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the evaiuations required in § 255.93(b]
throughout the active life of the facility,
and. for disposal facilities. throughout
the post-closure czre period as well: and

(2) Report the followmg cround-waler
monitoring information lo the Regional
Administrator:

(i} During the first vear when initial
background concentrations are being
estaolished for the facility:
conceatrations or values of the
parameters listed in § 253.92(b)(1) for
each ground-waier monitoring well
withia 15 dayvs afler completing each
quarterly anaivsis. The owner or
operator must separately ideatifv for
sach monitoring well zny parameters
whese concentaticn or value has been
found to exceed the maxizum
contazinant levels listed in Appendix
oL

(ii} Annually: concent-atiors or values
of the parame‘srs listed ia § 265.52{b)(3}
for eaca grOLnd -water moaitoring well,
along with the requirec cvaluat:ons ior
these paramelers under § 265.53(b). The
owner or operalor must separately
identify aay significant diferences Eom
initial background fcund in the
upgradient we'lls. in accordance with
§ 265.53(cj(1). During the 2ctive life of
the facility, this inforsation must be
subrzitied as part af the annuzl report
required undex§ 263.73.)

(iii) As a part of (ne 2-ual report
required under § 265.73: results of the
evaluation of ground water suriace
elevations under § 223.33(f). and a
description of the response to that
avaluation. where 2pplicabie.

(b) If he ground waler is momnitored to
zatisiy the reguiremests of
§ 263.93(d){1). the owner or operator
st

{1) Keep records of the analvses and
evaluations specified in the pizn which
satsfies the recuireents of
§ 255.93(d}(3). throuchout the acidve life
of the facliity. and. for disposal
facilities. throughout the post-closure
care period as well; and

(2) Anncaily. undl fnal closure of the
facility. submit to the Regicnal
Adminisirator a report containicg the
sesults of his & cround-water cuality
2ssessment program whick includes. but
is rot limited to. the calculated (or
measured) rate of migation of
hazardous waste or Sazardous waste
consituents in the ground water during
tie reporting period. This Teport mus: be

submitied 25 pari of the annaual report

required under § 265.75.

§§ 255.95-265.109 (Reserved]
Subpart G—Closur= and Post-Closure

§ 255.110 Applicability.

Excepl as § 265.1 provides otherwise:

(2) Sections 263.211-255.115 (which
concemn closure) apply o the owoers
and operators of ail bazx ardox.s waste
facilities; and

(b) Sections 265.117-2€5.120 [whxcn
concera postclosure care) z2poiy to the
owners and cperators of all isposal
faciliges.

§ 255,111 Closure= performance standard.

The owner or operator must cicse his
faciliry in a manoer that {a) mizimizes
the need for further matatenance. and
(b) contols. minimizes or eliminates. to
the extent necessary to protect husian
bealth and the environment, post-
ciosure escare of bazardous waste.
hazardous wasie constitueats. leachate.
contzmipated rainf2IL or waste
decomposition procucts to the ground
water. or surface walzsrs. or to the
atmospbere.

§ 265,112 Closure plan; amendment of
plan

{2) On the efectve date of these
reg‘_‘laﬁocs the owtner or operator must
bave a wtitien c‘osu:° pian. He must
keep this pian at the facility. This plan
must |denbfy the sieps pecessary to
completely ciese the facility at any point
during its inteaded life and at the end of
its intended life. The closure clan must
include, at least

{1) A desccipton of bow anc when the
faciity will be partally closed. if
apoiicable. and witately closed The
desc—iption musticdeniify the maximum
extest of the operaticn wihica will be be
unciosed during the life of the facility.
and how the requirements of § 265.111
anc the applicable ciosure requirenents
of §§ 255.167. 265_"25. 2535.280. 265.310,

253.351, 25.281. an2 255.304 will be met

(2) Ap estir=zt2 of the maximnum
investory of wastes in storage or in
trearment at any given e during the
life of the facility;

(3) A descripton of the steps neeced
to cecontaminatz {acility equipment
during closurz; and

{3) A schedule for final closure whica
must indude. 2s a2 miaimum. the
anticipated date wiien wastes will no
lorzec be received. the date when
comalencn of final closure is
anticipatec. a nc' iztervening miiesione
Catzs which wiil allow zacking of the
progTess of closure. (For exampie. the
exsecied dzie for compieting reetnent
or Cisposal of wasie icventory must be
inciuded. 2s mus: the planced cate for
redoving any resicual wastes from

storage facilities and teatmeat
processes.)

(b) The owrer or operator may amend
his closure plan at any time dur.ng the
active life of the facility. {Tne active lifs
of the facility is that period during which
wasles are periodically received.} The -
owner or operator must amend his plan
any time changes in operating placs or
facility design afact the closure plan.

{c) The owner or operator must submit
his closure plan to the Regional
Administrator at least 180 days before
the date he expeczts to begin closure. The
Regional Administator wiil modify.
approve. or diszpprove the plan within
20 days of receipt 2nd after providing
the owner or operator and the affected
pubiic (tarough a newspaper notice) the
opportunity to submit written comoents.
If an owner or operator pians to begin
closure within 180 days after the
efiective date of these regulations. he
must submit the necessary plans on the
efectve date of these regulations.

$ 265.113 Time aflowad for clcsure.

(a) Within @0 days after receiving the
final voiume of hazardous westes, the
owner or operztaor oust treat all
hazardous wasies in storage or in
treatment. or rernove them from the site.
or dispose of them on-site. in
accorcance with the approved closure
plan

(b) The owner or cperator must
compiete ciosure actvifes in
accorfance with the 2pproved closure
plan and within six mocths afier
receiving the final volume of wastes.
Tte Regiona! Administrator may
approve a loozer ciosure period under
§ 253.132(c} if if the owner or operator can
demonsirate that (1) the required or
planned closure acdvities will of
necessity, take him longer than six
morths to complete, and (2] that he bas
takea all steps to eliminate any
sigmificant threat io buman health and
Lbe environment from the unciosed but

inacdve faclity.

$ 265.114 Dispc=al or decortamination of
equipment

When closure is comgpleted. all facility
equipment 2ad s‘Juc‘.u_res musi have
beea properiy disposed of. or
decontzminzted Dy rermoving all
hazzrdous waste and residues.

§ 22115 Certiflcation of closure,

When closure ts completed. the owner
or crerator must submit to the Regicnal
Admicisirator certiiication Satk by the
owrer or operzior and by an
indepencest segistered proiessional
encineer that the facility nas been
ciosed in accerdance with the




APPENDIX B

SAMPLING, CHAIN OF CUSTODY AND ANALYSIS RECORD

EXCERPT FROM "PROCEDURES MANUAL FOR GROUND-WATER
MONITORING AT SOLID WASTE DISPOSAL FACILITIES"
EPA-530/SW-611, AUGUST 1977:

CHAPTER 6, PARAGRAPH 6.2.3, "CHAIN OF CUSTODY".




SAMPLING, CHAIN OF CUSTODY AND AKALYSIS RECORD
FOR RCRA GROUND WATER HMONITORING PROGRAMS

Firm Responsible for Sampling

Owner

Address Address

Attn: Attn:
Job No.

Field Measurements

Temperature Sampling Equipment

Vell 1dentification
Casing Volumes Removed

Date of Sampling

ph

Time

Conductance

Depth to Vater

Comments

Datum and Elevation

Ground Water Elevation

Weather Conditions

Sanple Preservation and Analyses

Check
Samples  Rcf.
Shipoed  No. Container Preservative Parameters for Analysis
1 500 ml plastic 2.5 ml HNO, (Total Recoverable) As, Ba, €d, Cr, Pb, Hg, Ag, Se, Fe, Mn, Na
2 1 liter plastic Cool &4° € F, C1, SO,, pH, SC
3 250 ml plastic 0.25 ml HzSOp. NO,, J0C
4 1 liter glass 1 ml HyPO,, 1 g CuSO, Phenols
5 1 liter glass Cool, 4° ¢ Pesticides*, Herbicides¥#
6 250 ml glass Cool, 4° C, Sodium Thiosulfate Coliform
7 1 liter glass 1 m] HNO, Gross alpha, oross beta, radium-226, 228
8 250 m] plastic 6.25 mg NaSO, TOX
(Circle parameters for analysis)

Shippino Information

Shipped or delivered to 1ab by
Date Time

! hereby certify that to the best of my knowledge ground water samples listed above were obtained in accordance
with ‘s (OWNER) filed sampling and analysis plan and are

safely containerized and labeled for delivery to the laboratory.

Signature

RECEIVING LABORATORY QUADRUPLICATE TESTS REQUIRED FOR:

Address
Attn. [T] Toc, vox, pH, SC

All samples received intact.
List samples missing or damaoed.
Date Received Time

Accepted by

Distribution: % Pesticides = Endrin, Lindane, Methoxychlor, Toxaphene

White 7 w/shipnent to 12boratory #% Herbicides = 2,4-D and 2,4,5-TP Silvex
n - Moor M. . < .
P?n: 4 - to Owner c Bottle to be capped with aluminum foil or teflon

Goldenrod - retained by field engineer
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6.2.3

sample temperature upon sampling;

thermal preservation--(e.g., transportation in ice
chest); :

analytical determinations (if any) performed in
the field at the time of sampling and results
obtained--(e.g., pH, temperature, dissolved
oxygen, and specific conductance, etc.);

analyst's identity and affiliation.

Chain of Custody

Proper
cases.
signifi

chain of custody procedures play a crucial role in enforcement
The following are some basic guidelines which have legal

cance:
As few people as possible should handle the sample.

Stream and ground-water samples should bte obtained
by using standard field sampling techniques as
discussed in this manual.

The chain of custody records should be attached to
the sample container at the time the sample 1is
collected, and should contain the following
information: sample number, date and time taken,
source of the sample (include type of sample and
name of firm), the preservative and analysis
required, name of person taking sample, and the
name of witness. The prefilled side of the card
should be signed, timed, and dated by the person
sampling. The sample container should then be
sealed, containing the regulatory agency's
designation, date, and sampler's signature. The
seal should cover the string or wire tie of the
chain of custody record, so that the record or tag
cannot be removed and the container cannot be
opened without breaking the seal. The tags ahd
seals should be filled out in legible handwriting.
When transferring the possession of samples, the
transferee should sign and record the date and
time on the chain of custody record. Custody
transfers, if made to a sample custodian in the
field, should be recorded for each individual
sample. To prevent undue proliferation of
custody records, the number of custodians in the
chain of possession should be as few as possible.
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If samples are delivered to the laboratory when
appropriate personnel are not there to receive then,
the samples should be locked in a designated area
within the laboratory so that no one can tamper
with them.

Blank samples should be collected in containers,
with and without preservatives, so that the
laboratory analysis can be performed to show that
there was no container contamination.

A field book or log should be used to record field
measurements and other pertinent information necessary
to refresh the sampler's memory in the event he later
becomes a witness in an enforcement proceeding. A
separate set of field notebooks should be maintained
for each survey and stored in a safe place where they
can be protected and accounted for at all times. A
standard format should be established to minimize field
entries and should include the types of information
listed in Section 6.2.2. The entries should then be
signed by the field sampler. The responsibility

for preparing and retaining field notebooks during

and after the survey should be assigned to a survey
coordinator or his designated representative.

The field sampler is responsible for the care and
custody of the samples collected until properly
dispatched to the receiving laboratory or turned
over to an assigned custodian. He must assure that
each container is in his physical possession or in
his view at all times or stored in a locked place
where no one can tamper with it.

Photographs can be taken to set forth exactly where

the particular samples were obtained. Written-
documentation on the back of the photograph should
include the signature of the photographer, the time, .
date, and site location. Photographs of this

nature, which may be used as evidence, should be
handled according to the established chain of

custody procedures.

Each laboratory should have a sample custodian to
maintain a permanent log book in which he records
for each sample the person delivering the sample,
the person receiving the sample, date and time
received, source of sample, sample number, how
transmitted to the lab, and a number assigned to
each sample by the laboratory. A standardized
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format should be established for log-book entries.
The custodian should insure.that heat-sensitive

or light_sensitive samples or other sample materials
having unusual physical characteristics or requiring
special handling are properly stored and maintained.
Distribution of samples to laboratory personnel who
are to perform analyses should be made only by the
custodian. The custodian should enter into the

log the laboratory sample number, time, date, and
the signature of the person to whom the samples were
given. Laboratory personnel should examine the

seal on the container prior to opening and should

be prepared to testify that their examination of

the container indicated that it had not been
tampered with or opened.

6.3 SAMPLE CONTAINERS

For most samples and analytical parameters, either glass or plastic
containers are satisfactory. Some exceptions are encountered such
as the use of plastic for silica determinations and glass for
phenols or oil and grease determination. Containers should be kept
full until samples are analyzed to maintain anaerobic conditions.

As a general guide in choosing a sample container, the ideal
material of construction should be non-reactive with the sample
and especially the particular analytical parameter to be tested.
Table 14 lists the recommended containers for various analyses.

Cleanliness of containers is of utmost importance. An effective
procedure for cleaning containers is to wash with detergent,
sequentially followed by: tap water rinse, nitric acid rinse, tap
water rinse, hydrochloric acid rinse, tap water rinse, and finally
a rinse with deionized or distilled water. In addition, the
containers should be rinsed at least once with the sample at the

time of sampling.

6.4 PRESERVATION OF SAMPLES AND SAMPLE VOLUME REQUIREMENTS

The following excerpt, including the tables, is a useful guide for
sample preservation, sample volume requirements, and sample contailners:

Complete and unequivocal preservation of samples, either
domestic sewage, industrial wastes, or natural waters,
is a practical impossibility. Regardless of the nature
of the sample, complete stability for every constituent
can never be achieved. At best, preservation techniques
can only retard the chemical and biological changes that
inevitably continue after the sample is removed from the
parent source. The changes that take place in a sample
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