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Dames & IVloore 6400 U p t o w n Boulevard N.E., Suite 398-W. Ci ty Cent, 

A lbuquerque, New Mexico 87110 

(505)883-5885 

November 24, 1981 

Shell O i l Company 
Box 7, Route 3 
Gallup, New Mexico 87301 

Attention: Mr. Rich Higgins 

Gentlemen: 

This l e t t e r transmits f i v e copies of our f i n a l report, "Ground-Water 
Monitoring Plan, Ciniza Refinery, Near Gallup, New Mexico, For Shell O i l 
Company." This work was performed under Shell Purchase Order No. CR 0889 

We have structured t h i s report so that the sections e n t i t l e d 
"Ground-Water Monitoring Program" and "Ground-Water Quality Assessment 
Program" can be separated frora the preceding sections, since the l a t t e r 
comprises background information which i s not s t r i c t l y required to be 
provided i n the "Plan". 

A few modifications have been made i n the preliminary d r a f t of the 
report and are incorporated i n t h i s f i n a l version. These changes mostly 
consist of additio n a l d e t a i l and do not fundamentally a l t e r the proced­
ures described i n the preliminary d r a f t . 

I t has been a pleasure performing t h i s service f o r Shell O i l Company 
I f you should have further questions, please c a l l us. 

Yours very t r u l y , 

DAMES & MOORE 

William E. Mead 
Partner 
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GROUND-WATER MONITORING PLAN 
CINIZA REFINERY 

NEAR GALLUP, NEW MEXICO 
FOR SHELL OIL COMPANY 

INTRODUCTION 

Shell O i l Company operates a crude o i l r e f i n e r y near U.S. Inters t a t e 

Highway 1-40 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 c r i t e r i a 

established by the U.S. Environmental Protection Agency through the 

Resource Conservation and Recovery Act of 1976 (RCRA). Shell deposits 

these contaminated materials i n a hazardous waste management f a c i l i t y . 

Under the RCRA regulations, a l l hazardous waste f a c i l i t i e s must be 

monitored f o r possible effects upon the ground-water system. A minimum 

ground-water monitoring well network must be i n place and a program of 

monitoring procedures i n i t i a t e d by November 19, 1981. The purpose of 

the program undertaken by Dames & Moore on behalf of Shell O i l Company 

was to i n s t a l l the monitoring wells and to formulate a ground-water 

monitoring plan i n compliance with RCRA requirements. 

FACILITY DESCRIPTION 

The Ciniza Refinery produces leaded and unleaded gasoline and diesel 

f u e l . Refinery capacity i s 18,000 .barrels per day. 
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Waste products discharged at the f a c i l i t y include sewage e f f l u e n t , 

water sof tener brines, API sludge, cooling tower blowdown, leaded tank 

bottoms and ASO process wastes. The brines are discharged to evaporation 

ponds. Sewage i s discharged to an unlined lagoon. The API sludge and 

other process wastes contain concentrations of barium, chromium, cyanide, 

f l u o r i d e , lead, mercury and selenium. Lead i s present i n s u f f i c i e n t 

amounts to c l a s s i f y the waste as hazardous according to the RCRA diagnos­

t i c c r i t e r i a . This waste i s deposited i n a land treatment area which 

therefore c o n s t i t u t e s a hazardous waste f a c i l i t y . The ref i n e r y f a c i l i ­

t i e s and waste disposal areas are shown on Plate 1, Site Map. 

SITE CONDITIONS 

GEOHYDROLOGIC CHARACTERISTICS OF THE REFINERY AREA 

E a r l i e r investigations conducted by Dames & Moore and others served 

to generally characterize the geohydrologic regime i n the r e f i n e r y area. 

The plant f a c i l i t i e s are d i r e c t l y underlain by the Chinle Formation 

of Triassic age. The Chinle s t r a t a consist p r i m a r i l y of reddish-brown 

clays and sandy clays grading with depth i n t o green and purple variegated 

s i l t y shale. The clays forming the uppermost beds are believed to be 

the weathered equivalent of the deeper shale. These s t r a t a dip northwest 

at about 1.5 to 2.5 degrees (135 to 231 feet per m i l e ) . A few t h i n , dis­

continuous lenses of f i n e - to medium-grained sand or sandstone are 

present w i t h i n the Chinle sequence. 

- 2 -
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Earlier investigations i d e n t i f i e d a f i n e - to medium-grained sand­

stone layer, i n part s i l t y to clayey, which i s approximately 12 to 15 

feet thick and which appears to be continuous beneath the s i t e . The 

sandstone ranges i n depth from about 30 feet i n the south (updip) portion 

of the r e f i n e r y property to about 145 feet near the north (downdip) l i m i t 

of the property. Beneath the hazardous waste f a c i l i t y the depth of t h i s 

sandstone bed i s 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 f o r purposes of RCRA compliance. 

Water supply wells at the Shell property pump from the San Andres 

liraestone-Glorieta sandstone aquifer of Permian age occurring at a depth 

of about 800 fe e t . Geologic logs f o r these wells indicate that beneath 

the uppermost aquifer l i e more than 500 feet of Chinle Formation composed 

pr i n c i p a l l y of s i l t s t o n e and mudstone. Within t h i s i n t e r v a l , one or two 

other 20-foot sandstone beds have been i d e n t i f i e d . 

The sandstone aquifer herein defined as "uppermost" i s under 

artesian confinement. I n the v i c i n i t y of the hazardous waste f a c i l i t y , 

the potentiometric surface of the ground water i n the uppermost aquifer 

l i e s 70 to 100 feet above the aquifer, or at a depth of approximately 

10 to 30 feet below the land surface. 

GROUND-WATER QUALITY 

Earli e r investigations have provided some data r e l a t i v e to the 

quality of ground water i n the uppermost aquifer. Observation wells i n ­

stalled as part of these investigations have been sampled chemically 

Dames & Moore 
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three separate times at three- to five-month i n t e r v a l s as of the date of 

t h i s report. The locations of these observation wells (OW-series) are 

shown on Plate 1. 

Well OW-11 i s upgradient from the plant f a c i l i t i e s and i s consid­

ered representative of background water q u a l i t y conditions. Chemical 

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

Table 1. 

A few observation wells near the r e f i n e r y and downgradient from i t 

have shown concentration levels f o r lead, t o t a l chromium, mercury, and 

barium which have exceeded the National Interim Primary Drinking Water 

Standards one or more times i n the three sampling periods mentioned above. 

Values f o r c e r t a i n constituents l i s t e d under the Proposed Secondary 

Drinking Water Standards also have been exceeded i n a number of cases. 

While these high constituent levels under both sets of standards suggest 

that the r e f i n e r y and disposal f a c i l i t i e s are the source of contamination, 

they do not r e l a t e to the hazardous waste f a c i l i t y f o r the following 

reasons: 

1. Several of the observation wells showing contamination are hy­

d r a u l i c a l l y upgradient from the hazardous waste f a c i l i t y and, 

i n f a c t , upgradient from a l l of the waste disposal f a c i l i t i e s . 

2. The hazardous waste f a c i l i t y went i n t o operation i n October, 1980. 

Considering the amount of confining head i n the uppermost 

aquifer and the thickness of the r e l a t i v e l y impermeable beds above 

the aquifer, i t i s highly u n l i k e l y that any contaminants from the 

Dames & Moore 
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( TABLE 1 

GROUND-WATER QUALITY IN SELECTED OBSERVATION WELLŜ  

OW-11 OW-20 
Shallow 
OW-17 OW-12 OW-4 OW-2 

Arsenic 

Barium 

Cadmium 

Chromium 

Cyanide 

Lead 

Mercury 

Selenium 

Silver 

Fluoride 

Nitrate 

< 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 . 0 1 ( 9 / 8 1 ) 

0 . 0 9 ( 9 / 8 1 ) 

1.8 

•cO.01 

1 . 0 ( 9 / 8 1 ) 

< 0 . 0 0 1 ( 9 / 8 1 ) 

0 . 0 3 8 ( 9 / 8 1 ) 

< 0 . 1 

0 . 0 1 5 ( 9 / 8 1 ) 

< 0 . 0 0 0 4 ( 9 / 8 1 ) 

< 0 . 0 1 

«0.01(9/81) 

0.34(9/81) 

1.3 

0.02 

<0.1 

•CO.01 

0.8 

<0.01 

1.0(9/81) 

< 0.001(9/81) 

0.15(9/81) 

<0.1 

0.08(9/81) 

<0.0004(9/81) 

<0.01 

< 0.01(9/81) 

0.1 

^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 

-tO.Ol 

3.0(9/81) 

<0.001(9/81) 

0.005(9/81) 

•cO.l 

0.025(9/81) 

0.0077(9/81) 

0.01 

<0.01(9/81) 

0.55(9/81) 

0.1 

Ca1c ium 

Chloride 

Iron 

Manganese 

Phenols 

Sodium 

Sulfate 

V 

11 

88 

0.3 

0.03 

0.001(9/81) 

380 

196 

6.6 

100 

0.3 

0.02 

<0.001(9/81) 

320 

214 

400 

86 

0.5 

4.2 

250 

319 

11 

120 

0.7 

0.08 

<0.001(9/81) 

310 

100 

14 

57 

0.1 

0.07 

<0.001(9/81) 

230 ' 

188 

20 

39 

1.1 

0.2 

<0.001(9/81) 

390 

16 

pH 

Sp.Cond. 

TDS 

2J 

Total Organic 
Carbon 

Total Organic 
Halogens 

Oil & Crease 

7.8 

1500 

935 

20(6/81) 

«0.4(9/81) 

11.6 

1950 

841 

<0.4(9/81) 

5.5 

7.4 

1400 

818 

43(6/81) 

25.0 

7.5 

746 

26(6/81) 

:0.4(9/81) 

7.1 

8.1 

741 

<0.4(9/81) 

7.6 

1180 

856 

<0.4(9/81) 

Latest determination at time of t h i s report. 
A l l samples collected Dec, 1980 unless otherwise indicated. 
A l l values i n mg/l unless otherwise indicated. 

mlcromhos 
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hazardous waste f a c i l i t y 

twelve-month period. 

could have reached the aquifer i n t h i s 

The presence of contamination i n the uppermost aquifer, however 

sporadic and i l l - d e f i n e d to date, nevertheless indicates the p o s s i b i l i t y 

that such contamination can reach the aquifer frora the r e f i n e r y , at 

least i n upgradient portions of the s i t e where the aquifer i s shallower 

and under less confining head. 

RCRA GROUND-WATER MONITORING REQUIREMENTS 

Part 265, Subpart F of the RCRA regulations addresses the manner i n 

which hazardous waste f a c i l i t i e s w i l l be monitored to detect t h e i r 

possible e f f e c t s upon ground water. Basically, the operator of a hazard­

ous waste f a c i l i t y must accomplish the following by November 19, 1981 

(one year a f t e r the e f f e c t i v e date of the regulations), unless a waiver 

from these requirements has been granted: 

1. Have i n operation a monitoring well system consisting of at 

least one well h y d r a u l i c a l l y upgradient and at least three 

wells h y d r a u l i c a l l y downgradient from the waste management 

area, completed i n the uppermost aquifer. The downgradient 

wells must immediately detect any s t a t i s t i c a l l y s i g n i f i c a n t 

amounts of hazardous waste constituents that migrate from the 

waste management area in t o the uppermost aquifer. Basic 

requirements for monitoring well construction are defined i n 

the regulations. 
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Have on f i l e at the f a c i l i t y a ground-water monitoring plan 

which i s followed d i l i g e n t l y during the operating l i f e of the 

f a c i l i t y and which outlines procedures and techniques to be 

used f o r : 

a. sample c o l l e c t i o n 

b. sample preservation 

c. laboratory analysis 

d. chain of custody control 

Collect and analyze samples from these wells according to a 

spe c i f i c schedule and l i s t of parameters, and c o l l e c t water 

l e v e l data with each sampling operation. 

Have on f i l e an o u t l i n e of a more comprehensive ground-water 

monitoring program capable of determining: 

a. i f 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 i n accordance with the prescribed 

schedule discloses that the aquifer i s being contaminated, 

the operator must prepare a s p e c i f i c plan to replace the 

o r i g i n a l more generic o u t l i n e f o r providing information on 

the rate of migration, affected area and concentration of the 

contaminants. 

I n i t i a t e and maintain the record-keeping and reporting 

procedures as outlined under Part 265.94 of the regula­

tions . 
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GROUND-WATER MONITORING PROGRAM 

GENERAL 

The purpose of t h i s section of the report i s to insure that Shell 

O i l Company's ground-water monitoring program complies with a l l of the 

RCRA guidelines f o r the f i r s t year of implementation (November 19, 1981 

through November 18, 1982) and for subsequent years of operation. We 

w i l l c a r e f u l l y f o l l o w the RCRA specifications i n formulating t h i s pro­

gram, but w i l l not re-state i n f u l l the lengthy pertinent sections i n 

the Federal Register. Rather, we have provided a copy of Part 265 i n 

i t s e n t i r e t y as an appendix (Appendix A) so that a cross-check on the 

adequacy of the program w i l l be possible. 

INSTALLED MONITORING WELL SYSTEM 

Based on our understanding that the land treatment f a c i l i t y i s the 

sole hazardous waste management area at the Ciniza Refinery, we have i n ­

s t a l l e d one upgradient monitoring w e l l (MW-4) and three downgradient 

monitoring wells (MW-1 through MW-3) as shown on Plates 1 and 2. A l l 

four wells have been constructed through the uppermost aquifer and have 

been cased, screened, sand-packed, sealed with bentonite, cemented and 

protected w i t h a capped surface casing to insure t h e i r proper function­

ing. Boring logs f o r these wells and the well construction d e t a i l s are 

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

Dames & Moore 



above-referenced wells 

does not correspond to 

two sets of numbers i s 

each have a welded number 

the numbers given herein, 

as follows:) 

on the well cover which 

The c o r r e l a t i o n of the 

Number on 
Well Cover 

Should 
Be 

MW-3 

MW-4 

MW-1 

MW-2 

\ i 

i! 

GROUND-WATER MONITORING PLAN 

Sampling Frequency and Ana l y t i c a l Parameters 

Part 265.92 states the sampling frequency and l i s t of parameters to 

be measured i n both the upgradient and downgradient monitoring wells. 

These requirements are more extensive for the f i r s t 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 fo r 

comparison w i t h l e v e l s measured i n the second year of monitoring and 

beyond. S i g n i f i c a n t changes i n the concentrations of ce r t a i n designated 

indicator parameters which are detected a f t e r the f i r s t year of monitor­

ing and which can be a t t r i b u t e d to the ef f e c t s of the hazardous waste 

f a c i l i t y w i l l r e s u l t i n the need f o r more monitoring wells and more f r e -

quent sampling than the minimum plan outlined i n Part 265.92Standard 

s t a t i s t i c a l procedures w i l l be used to determine whether such changes 

are " s i g n i f i c a n t " according to the RCRA c r i t e r i a . 

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

program. These are as follows: 

Group 1 Int e r i m primary drinking water standards 

Group 2 Ground-water q u a l i t y parameters 

Group 3 Indicator parameters of ground-water 

contaminat ion 

These parameters are l i s t e d i n Table 2, along with the EPA maximum 

permissible l i m i t s for the Group 1 parameters. 

Shell O i l Company w i l l c o l l e c t samples from the four monitoring 

wells at the following frequencies and obtain analyses of the required 

parameters i n compliance with Part 265.92 of the RCRA regulations: 

F i r s t 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 r e p l i c a t e samples taken quarterly and analyzed for 

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 

- 10 -



TABLE 2 

ANALYTICAL PARAMETERS 

Group 1 - Interim Primary Drinking Water Standards 

Parameter 
Maximum Permissible 

Level 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

ChroroluiB 0.05 

Fluoride 1.4-2.4 

Lead 0.05 

Mercury 0.002 

Nitr a t e (as N) 10 

Selenium 0.01 

Silver 0.05 

Endrin 0.0002 

Lindane 0.004 

Methoxychlor 0.1 

Toxaphene 0.005 

2,4-D 0.1 

2,4,5-TP (Silvex) 0.01 

Radium 5 

Gross Alpha 15 

Gross Beta 4 

Coliform Bacteria 1/100 

mg/l 

pCi/1 

pCi/1 

millirems/yr 

Group 2 - Ground-Water Quality 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 le v e l elevations measured quarterly (at time of 

sampling). 

Downgradient Wells (MW-1, 2 and 3) 

One sample taken quarterly and analyzed f o r the Group 1, 

2 and 3 parameters. 

Water le v e l elevations measured quarterly. 

After the F i r s t Year 

A l l four wells (MW-1 through MW-4) 

One sample taken annually and analyzed f o r the Group 2 

parameters. 

Four rep l i c a t e samples taken semi-annually and analyzed 

for the Group 3 parameters. 

After each semi-annual sampling, the replicate measure­

ments w i l l be pooled f o r each parameter i n each well 

to determine arithmetic mean and variance for compari­

son with the i n i t i a l background mean, using the 

Student's t - t e s t . 

Water l e v e l elevations measured semi-annually (at time of 

sampling). 
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A flow sheet f o r the required sampling and analysis i s provided on 

Table 3 to f a c i l i t a t e Shell's adherence to t h i s plan. 

Sample Collection 

The method of sample c o l l e c t i o n from the monitoring wells i s of 

major importance i n assuring the v a l i d i t y of the samples. Extraction 

methods t y p i c a l l y employed involve the use of pumps, compressed a i r , 

bailers or special samples. Shell w i l l u t i l i z e a submersible pump for 

t h i s purpose. 

Means w i l l also be provided to determine water l e v e l elevations at 

the time of sample c o l l e c t i o n to w i t h i n an accuracy of 0.05 fe e t . Prior 

to i n i t i a l pumping, any presence of o i l i n the well and i t s thickness w i l l 

be noted. 

Use of a thermometer, pH meter and conductivity meter to obtain on-

s i t e measurements of these unstable ground-water parameters i s recommended 

but not mandatory. 

A minimum of one volume of water i n the well casing w i l l be removed 

before sampling, and three to f i v e volumes w i l l be withdrawn, i f possible, 

to avoid c o l l e c t i n g stagnant water that may be chemically s t r a t i f i e d . I n 

low y i e l d wells such as the four monitoring wells to be sampled i n t h i s 

program, i t may be p r a c t i c a l to remove only one volume of water before a l ­

lowing the water l e v e l to recover and c o l l e c t i n g a sample. This sample 

may be extracted w i t h a simple, clean b a i l e r i f desired, a f t e r removing 

the pump. 

I t i s possible that the ground water pumped from one or more of the 

wells w i l l be t u r b i d , although we have endeavored to design each we l l so 

as to prevent t h i s occurrence. Allowing water l e v e l recovery a f t e r 
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flushing and before sampling w i l l minimize the amount of t u r b i d i t y and 

sediment i n the samples. The sample should not be f i l t e r e d to remove 

th i s p a r t i c u l a t e matter. 

The recovered sample w i l l be conveyed as rapidly as possible from 

the l i f t i n g 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 i n Table 4. 

Sample Preservation and Shipment 

The ad d i t i o n of chemical preservatives to the water samples at the 

time of c o l l e c t i o n i s required to maintain the s t a b i l i t y of certain con­

sti t u e n t s u n t i l laboratory analysis i s undertaken. These preservatives 

w i l l usually have been added to the sample bottles before delivery to the 

f i e l d . Table 4 l i s t s the specific preservation methods which w i l l be 

u t i l i z e d . Because many of these samples w i l l be acidic i n composition, 

they cannot be shipped by a i r . 

Maintenance of sample temperatures at about four degrees Centigrade 

w i l l be achieved by packing i n ice at the time of c o l l e c t i o n and retaining 

t h i s ice pack u n t i l delivery at the laboratory. Shell w i l l n o t i f y the 

laboratory when each shipment i s made. In a l l cases, the time i n t e r v a l 

between c o l l e c t i o n and analysis w i l l be as short as possible. Holding 

time for many of the parameters i n a l l three groups of constituents i s 

recommended not to exceed 24 hours. 

- 15 -
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TABLE 4 

SAMPLE COLLECTION 

Q u a n t i t y 

Croup 1 Croup 2 Croup 3 (each sample) Container Preservative 

As Fe 

Ba Mn 

Cd Na 1 L i t e r Plastic HN03 to pH 

Cr 

Pb 

less than 2 

Hg 

Se 

AE 

Radium-226, 228 

Gross Alpha 

Cross Beta 

1 L i t e r Glass 
HNÔ  to pH 

less than 2 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

1 L i t e r Class Only None 
Cool to 4 C 

2,4-D 

2.4,5-TP 
Total 
Halog 

Organic 
en 

250 ml Plastic 6.25 mg NaS03 

Phenols 1 L i t e r Glass Only 1 gram CuSO 
Acidify to pH 
less than 4 with 

w 
F Cl 

SO. 4 

pH 
Sp. Cond. 1 L i t e r Plastic 

None 
Cool to 4 C 

Nitrate (as N) Total Organic 
Carbon 

250 ml Plastic H.SO. to 
2 4 
pH less than 2 

Coliform Bacteria 250 ml 

<~-

S t e r i l e 
Glass 

None 
Sodium thiosulfate 

AC C/l9$ 
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Analytical Procedures 

Shell O i l Company w i l l specify that the laboratory designated to 

perform these required analyses do so i n accordance with the following 

references: 

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

15th E d i t i o n , 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 (OX) i n 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 l i m i t s f o r each para­

meter and the method of laboratory analysis. 

Record-Keeping and Reporting 

Shell O i l Company w i l l maintain i n i t s f i l e s f o r the active l i f e of 

the hazardous waste f a c i l i t y as wel l as during i t s post-closure care 

period, the records of a l l analyses performed i n accordance with the 

schedule previously described and a l l s t a t i s t i c a l evaluations performed 

on these r e s u l t s . I n addition, Shell w i l l report the f o l l o w i n g ground­

water information to the Regional Administrator: 

U,s. c ^ ^ , l . fimzcst , --v yf 6£4H*j D a m e s & M o o r e 



TABLE 5 

ANALYTICAL PROCEDURES 

Croup 1 - Drinking Water Standards Parameters 

EPA (1979) 
Parameter Detection Limit Method Method Number 

Arsenic" 0 .001 mg/l Digestion followed by atomic absorpt ion, furnace 206.2 

X 
Barium 

0 .1 mg/l Digestion followed by atomic absorpt ion 208.1 

x 
Cadmium 

0 .0001 mg/l Digestion followed by atomic absorpt ion, furnace 213.2 

Chromium 0 .001 mg/l Digestion followed by atomic absorpt ion, furnace 218.2 

Fluoride 0.1 mg/l D i s t i l l a t i o n followed by ion electrode: SPADNS 340.1 

Lead" 0 001 mg/l Digestion followed by atomic absorpt ion, furnace 239.2 

Mercury" 0 0002 mg/l Flameless atomic absorption 245.1 

Nitrate (as NĈ -N) 0 01 mg/l Cadmium reduction 353.3 
_ , . X 
Selenium 

0 002 mg/l Digestion followed by atomic absorpt ion, furnace 270.2 

Silver" 0 0002 mg/l Digestion followed by atomic absorpt ion, furnace 272.2 

Endrin 0 0001 mg/l Extraction, gas chromatography 509* 

Lindane 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 

2.4-D 0. 001 mg/l Extraction, gas chromatography 504* 

2.4,5-TP Silvex 0. 001 mg/l Extraction, gas chromatography 504* 

Gross Alpha 3. 0 pCi/1 S c i n t i l l a t i o n count 703* 

Cross Beta 0. 1 pCi/1 S c i n t i l l a t i o n count 703* 

Radium 226 0. 05 pCi/1 S c i n t i l l a t i o n count 706* 

Radium 228 0. 05 pCi/1 S c i n t i l l a t i o n count 707* 

Coliform Bacteria 2. 2 MPN/100 ml Multiple tube fermentation 908* 

Group 2 - Ground-Water Quality Parameters 

Chloride 1 0 mg/l Automated colorimetric 325 1 

Iron" 0 03 mg/l Digestion followed by atomic absorpt ion 236 1 

Manganese" 0 01 mg/l Digestion followed by atomic absorption 243 1 

Phenols 0 002 mg/l Colorimetric, (4-AAP) 420 2 

x 
Sodium 

0 002 mg/l Digestion followed by atomic absorpt ion 273 1 

Sulfate 3 0 mg/l Colorimetric 375 2 

Group 3 - Ground-Water Contamination Indicators 

PH 

Specific Conductance 

Total Organic Carbon 

Total Organic Halogen 

+0.1 units Electrometric measurement 

+6 umhos/cm Wheatstone bridge 

1 mg/l Combustion - with flame ionization 

1 mg/l Dohrmann micro-coulometric detector, carbon absorption 

150.1 

120.1 

415.1 

* Number is reference from Standard Methods for Examination of Waters and Wastewater, 15th Edition (1980) 
** "The Analysis of Organohalides (OX) in Water as a Group Parameter" (EPA, 1979). 
x Sampled, preserved and extracted i n accordance with Section 4.1.4 of EPA 600/4-79-020 for t o t a l 

recoverable metals. 
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During the f i r s t year, and w i t h i n 15 days a f t e r completing each 

quarterly analysis, the value of a l l Group 1 parameters i n each 

of the monitoring wells. Shell w i l l also i d e n t i f y i n t h i s re­

p o r t i n g , any parameters i n the four monitoring wells whose 

value exceeds the l i m i t s given f o r Group 1 parameters i n 

Table 2. 

By March 1, 1983, an annual report f o r calendar year 1982 w i l l 

be submitted to the Regional Administrator which includes: 

1. Values of a l l Group 3 parameters measured during the year 

i n each monitoring w e l l along w i t h the required s t a t i s t i c a l 

evaluations. 

2. Evaluation of water table elevations i n the four monitoring 

wells to ascertain that the wells s t i l l s a t i s f y the minimum 

monitoring c r i t e r i a of one upgradient well and three down-

gradient wells peripheral to the hazardous waste management 

area. 

During any subsequent year a f t e r the f i r s t year: 

1. N o t i f i c a t i o n of s i g n i f i c a n t degradation of any Group 3 

parameter i n a downgradient w e l l , based on a s t a t i s t i c a l 

comparison with i n i t i a l background using the Student's 

t - t e s t , and providing that the s i g n i f i c a n t degradation is 

confirmed by immediate re-sampling and analyses i n accord­

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

Dames & Moore 
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c o n f i r m a t i o n w i l l be r e p o r t e d w i t h i n seven days. 

2. W i t h i n 15 days of n o t i f i c a t i o n i n accordance w i t h Item 1 

above, a s p e c i f i c plan f o r ground-water q u a l i t y assessment 

which i s capable of d e t e r m i n i n g the r a t e and extent of 

hazardous waste m i g r a t i o n and i t s c o n c e n t r a t i o n s . 

3. W i t h i n 15 days of making the t e c h n i c a l determinations 

described i n Item 2 above, the r e s u l t s of these determin­

a t i o n s . 

D. At the end of the second and subsequent years, an annual r e p o r t 

t o the Regional A d m i n i s t r a t o r which includes e i t h e r : 

1. Items B ( l ) and B(2) above, along w i t h the i d e n t i f i c a t i o n 

f o r each upgradient w e l l of any s i g n i f i c a n t d i f f e r e n c e s 

from i n i t i a l background, o r ; 

2. I f the ground water i s being monitored i n accordance w i t h 

a s p e c i f i c plan f o r ground-water q u a l i t y assessment, the 

r e s u l t s of t h i s assessment. 

Chain of Custody Cont r o l 

The chain of custody i n h a n d l i n g ground-water samples between the 

time of c o l l e c t i o n at the m o n i t o r i n g w e l l s and r e c e i p t by the designated 

l a b o r a t o r y can have l e g a l r a m i f i c a t i o n s i n enforcement cases. P r o t e c t i o n 

of the sample against a c c i d e n t a l or w i l l f u l mishandling i s the aim of 

Dames & Moore 
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t i g h t custody c o n t r o l . This procedure i s more important f o r some hazard­

ous waste f a c i l i t i e s than f o r o t h e r s . We do not f e e l i n the present 

instance t h a t the most r i g i d p o s s i b l e c o n t r o l i s necessary. P r o t e c t i o n 

of samples c o l l e c t e d a t the Ciniza R e f i n e r y w i l l e n t a i l the f o l l o w i n g 

procedures: 

1. L i m i t i n g the number of persons ha n d l i n g the samples t o as few 

as p o s s i b l e . The person c o l l e c t i n g the samples w i l l be r e ­

spo n s i b l e f o r t h e i r care and custody u n t i l shipment. 

2. S e a l i n g of each cooler or othe 

such a manner t h a t n e i t h e r the 

sample contents can be removed 

w i l l be done by the i n d i v i d u a l 

' m u l t i p l e - s a m p l e c o n t a i n e r i n 

i d e n t i f i c a t i o n tag nor the 

wi t h o u t breaking the s e a l . This 

c o l l e c t i n g the sample. 

3. Chain of custody records w i l l accompany the samples which iden­

t i f y the source of each sample, the i n d i v i d u a l c o l l e c t i n g the 

sample, the p r e s e r v a t i v e s used and the r e q u i r e d analyses, along 

w i t h o t h e r r e l e v a n t data. A suggested format f o r the record 

card i s given i n Appendix B. Copies of these records w i l l be 

placed i n p l a s t i c envelopes and taped under the seal of the 

c o n t a i n e r . I n a d d i t i o n , the sender w i l l s i g n h i s name on the 

tape a t the seam. 

4. The sampler w i l l m a i n t a i n a notebook i n which i s recorded a l l 

e s s e n t i a l d e t a i l s p e r t a i n i n g t o the sample. This record w i l l 

c o n t a i n the names of any t r a n s f e r e e s h a n d l i n g the samples p r i o r 

t o acceptance by a p u b l i c c a r r i e r , as w e l l as the date and mode 

Dames & Moore 
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of shipment. The sampler w i l l sign each r e l e v a n t page of the 

notebook. 

S h e l l O i l Company w i l l endeavor t o i n s u r e t h a t the person r e c e i v i n g 

the samples from the s h i p p i n g agent on behalf of the l a b o r a t o r y signs f o r 

these samples and t h a t such acknowledgement of r e c e i p t becomes a p a r t of 

the l a b o r a t o r y ' s permanent records. The EPA "Procedures Manual f o r 

Ground-Water M o n i t o r i n g at S o l i d Waste Disposal F a c i l i t i e s " , EPA-530/ 

SW-611, August, 1977, presents a more d e t a i l e d d i s c u s s i o n on the subject 

of chain of custody c o n t r o l . T his s e c t i o n o f the manual i s provided i n 

Appendix B. 

Summary 

S h e l l O i l Company w i l l s t r i v e t o f o l l o w the preceding schedules and 

procedures f o r the ground-water m o n i t o r i n g program to the f u l l e s t extent 

possible i n order t h a t compliance w i t h the RCRA g u i d e l i n e s i s achieved. 

GROUND-WATER QUALITY ASSESSMENT PROGRAM 

In accordance w i t h Paragraph 265.93 of Subpart F, when comparison 

of down-gradient w e l l contamination i n d i c a t o r s w i t h background contamina­

t i o n i n d i c a t o r s exceeds the 99 percent confidence l i m i t s f o r any para­

meter based on the Students' t - t e s t , and p r o v i d i n g t h a t such contamination 

i s confirmed by immediate re-sampling, development of a more comprehensive 

ground-water q u a l i t y assessment program i s r e q u i r e d . 

- 22 -
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The ground-water monitoring plan described i n the previous section 

of t h i s report i s designed p r i m a r i l y to detect contamination i n the upper­

most aquifer i f i t occurs, and to accomplish such detection as early as 

possible before the contaminant plume lengthens s i g n i g i c a n t l y . Hence, 

three of the monitoring wells f o r the minimum plan have been located as 

close as practicable to the downgradient perimeter of the hazardous 

waste management area. These wells have been i n s t a l l e d transversely to 

the d i r e c t i o n of ground-water flow and to the pathway of any migrating 

contaminants. They are therefore not i d e a l l y situated to monitor the rate 

of migration i n the expected d i r e c t i o n of movement. I t i s f o r t h i s 

reason that a plan must be conceptualized at t h i s time which w i l l provide 

a framework fo r a more spec i f i c plan to determine the rate of migration 

and other characteristics of the contaminant plume i n the event that such 

contamination i s detected i n the perimeter wells. 

The conceptual plan must ant i c i p a t e the need for one or more ad­

d i t i o n a l monitoring wells downgradient from the existing w e l l system. 

Based on present knowledge as to the rate of ground-water movement and 

the permeabilities of the uppermost aquifer and i t s overlying s t r a t a , one 

or more of the future monitoring wells may be placed less than 50 feet 

downgradient from the contaminated wells. 

I f deemed advisable a f t e r contamination i s detected, sampling may 

be undertaken more frequently than prescribed i n the ground-water monitor­

ing plan described e a r l i e r , i n both the o r i g i n a l wells and the supplemen­

tary-system. The parameters analyzed may also be changed, i n recognition 

of the fact that d i f f e r e n t contaminants may exhibit v a r i a t i o n s i n migra­

t i o n behavior. I t i s possible that c e r t a i n of the indicator parameters 
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w i l l t r a v e l at faster rates along the contaminant pathway than the more 

toxic constituents, thus allowing a greater margin i n lead time f o r pre­

d i c t i n g the a r r i v a l of hazardous contaminants. 

In a d d i t i o n to new monitoring wells i n s t a l l e d downgradient along 

the presumed axis of the contaminant plume, other wells may be required 

to define the l a t e r a l extent of the plume. Experience has shown i n num­

erous other cases that plume configurations may not possess simple geo­

metric forms. E f f e c t i v e interception and capture of migrating contaminants 

depends upon developing to the f u l l e s t extent possible an understanding as 

to t h e i r d i s t r i b u t i o n , both l a t e r a l l y and v e r t i c a l l y . To serve that ob­

j e c t i v e , e i t h e r m u l t i p l e sampling depths i n single wells or well group­

ings with d i f f e r e n t screen settings may be required. 

Specific plans f o r a ground-water q u a l i t y assessment program which 

w i l l lead to the implementation of abatement measures cannot be developed 

u n t i l s t a t i s t i c a l l y s i g n i f i c a n t contamination i s detected. I f contamina­

t i o n does occur, the e a r l i e s t i t w i l l be i d e n t i f i e d i s i n conjunction 

with the f i r s t semi-annual sampling of the o r i g i n a l wells during the 

second year of monitoring. At such time, a speci f i c plan w i l l be developed 

which replaces the conceptual plan discussed herein and which i s designed 

to determine, as a minimum, the f o l l o w i n g : 

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

i n the ground water. 

B. The concentrations of the hazardous waste constituents i n the 

ground water. 
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MAJOR DIVISIONS 
GRAPHIC 
SYMBOL 

TYPICAL DESCRIPTIONS 

COARSE 
G R A I N E D 

SOILS 

MORE T H A N SOU 
OF M A T E R I A L IS 
L A R G E R T H A N N O . 
200 S IEVE SIZE 

G R A V E L 
A N O 

G R A V E L L Y 
SOILS 

M O R E T H A N 50% 
OF COARSE F R A C 
T I O N R E T A I N E D 
O N N O . 4 S IEVE 

S A N D 
A N D 

S A N O V 
SOILS 

M O R E T H A N 50% 
OF COARSE FRAC­
T I O N PASSING 
N O . 4 SIEVE 

GW 

W E L L G R A D E D G R A V E L S . G R A V E L 
SANO M I X T U R E S . L I T T L E OR NO 
FINES 

C L E A N G R A V E L S 

( L I T T L E OR NO 
FINESI GP 

P O O R L Y - G R A D E D G R A V E L S , 
G R A V E L S A N D M I X T U R E S , L I T T L E 
OR N O FINES 

G R A V E L S W I T H F INES 

(APPRECIABLE 
A M O U N T OF F INESI 

GM 
S I L T Y G R A V E L S . G R A V E L - S A N D 
S ILT M I X T U R E S 

GC 
CLAYEY GRAVELS. GRAVEL SAND 
CLAY MIXTURES 

C L E A N S A N D 

( L I T T L E OR NO 
FINESI 

SW 
W E L L - G R A D E D SANDS. G R A V E L L Y 
SANDS. L I T T L E OR NO F INES 

SP 
P O O R L Y - G R A D E D S A N D S . G R A V E L ­
L Y SANOS. L I T T L E OR NO FINES 

SANDS WITH FINES 

(APPRECIABLE 
A M O U N T OF F INESI 

SM 
S I L T Y S A N D S . SAND-S ILT 
M I X T U R E S 

sc 
C L A Y E Y S A N D S . S A N D - C L A Y 

M I X T U R E S 

M L 
I N O R G A N I C S ILTS A N D V E R Y U N E 
SANDS. ROCK F L O U R . S I L T Y OR 
C L A Y E Y F INE SANDS OR C L A Y E Y 
SILTS WITH SLIGHT P L A S T I C I T Y 

FINE 
G R A I N E O 

SOILS 

S ILTS 
A N D 

C L A Y S 

H O U I D L IM IT 
LESS T H A N 50 

CL 

I N O R G A N I C C L A Y S OF LOW TO 
M E D I U M P l A S T I C I T Y . G R A V E L L Y 
C L A Y S . S A N D Y C L A Y S . SILTY 
C L A Y S . I L A N C L A Y S 

OL 

O R G A N I C S ILTS A N D O R G A N I C 
S I L T Y C L A Y S OF LOW P L A S T I C I T Y 

I N O R G A N I C S ILTS. M ICACEOUS OR 
D I A T O M A C E O U S F INE S A N D OR 
S ILTY SOILS 

MORE T H A N 50% 
OF M A T E R I A L IS 
S M A L L E R T H A N N O . 
700 SIEVE SIZE 

S ILTS 
A N O 

C L A Y S 

L I Q U I D L I M I T 
G R E A T E R T H A N 50 CH 

I N O R G A N I C C L A Y S OF H I G H 
P L A S T I C I T Y . F A T C L A Y S 

OH 
O R G A N I C C L A Y S OF M E D I U M TO 
HIGH P L A S T I C I T Y . O R G A N I C SILTS 

H I G H L Y O R G A N I C SOILS 
PEAT . H U M U S . SWAMP SOILS W I T H 
H I G H O R G A N I C C O N T E N T S 

N O T E : D U A L S Y M B O L S A R E U S E D T O I N D I C A T E B O R D E R L I N E S O I L C L A S S I F I C A T I O N S 

UNIFIED SOIL CLASSIFICATION SYSTEM 

D A M E S 0 . M O O R E 

D l A T C O 
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2 S SYMBOLS 

MONITORING WELL MW-1 
SURFACE ELEVATION: 6876 FEET 

( U n s u r v e y e d ) 

DESCRIPTION 

CL REDDISH-BROWN SILTY CLAY. TRACE OF MEDIUM TO 
COARSE SAND AS BLEBS AND THIN INTERBEOS 

<Y'/'/ 

'///?: 

V. WATER LEVEL 14.1 FEET B.G. 10/18/81 

CL 

PINKISH-PURPLE. SLIGHTLY SANDY (FINE) CLAY 

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

REDDISH-BROWN SILTY CLAY. FIRM 

LS/ VARIEGATED LIGHT GREEN AND DARK RED LIMESTONE 
SH INTERBEDDED WITH SHALE 

SS 

SH 

REDDISH-ORANGE SHALE 
LIGHT-GREEN LIMESTONE DENSE, HARD 
j|| LIGHT GREENISH-GRAY, MEDIUM TO FINE, LOOSELY 
g CEMENTED SANDSTONE INTERBEDDED WITH LIGHT 
% GRAY, LOOSE CLAY 

I REDDISH-PURPLE SHALE 

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

i SCREENED INTERVAL 

V 
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MONITORING WELL MW-2 
SURFACE ELEVATION: 6877 FEET 

( U n s u r v e y e d ) 

SYMBOLS DESCRIPTION 

REDDISH-BROWN SILTT CLAY, TRACE MEDIUM TO COARSE 
SAND AS LOOSE TO FIRM BLEBS 

* WATER LEVEL 9.1 FEET B.G. 10/18/81 

SC 

SH 

CL 

LS/ 
SH 

PINKISH-PURPLE, SLIGHTLY SANDY (FINE) CLAY 

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

REDDISH-BROWN SILTY CLAY, FIRM 

LIGHT GREEN TO DARK RED LIMESTONE INTERBEDDED 
WITH SHALE 

™.\ LS 
SS 

SH 

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

I 
DEEP PURPLE SHALE, FIRM 

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

i SCREENED INTERVAL 

D A M E S B M O O R E 

P I A T P " 4 R 
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MONITORING WELL MW-3 
SURFACE ELEVATION: 6880 FEET 

( U n s u r v e y e d ) 

SYMBOLS DESCRIPTION 

CL REDOISH-BROWN SILTY CLAY LOOSE GRADING TO FIRM 

GRADES SLIGHTLY SANDY 23-30 FEET ANO AT 
40 FEET 

3! WATER LEVEL 32 FEET B.G. 11/10/81 

PINKISH-PURPLE, SLIGHTLY SANDY CLAY 

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 
WITH INTERBEDDED REDDISH-BROWN SHALE 

SH REDDSIH-ORANGE SHALE, MODERATELY FIRM 

LIGHT BROWN LIMESTONE, BLOCKY, DENSE 
LIGHT GREENISH-GRAY, MEDIUM TO FINE SANDSTONE, 

LOOSE, SOME CLAY 

SH 

2 GRADES PINK AND COARSE TO MEDIUM 

REDDISH-PURPLE SHALE, MODERATELY FIRM 

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

SCREENED INTERVAL 

D A M E 8 B M O O R E 
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MONITORING WELL MW-4 
SURFACE ELEVATION: 6883 FEET 

( U n s u r v e y e d ) 

SYMBOLS DESCRIPTION 

'///, 

SH 

REDDISH-BROWN SILTY CLAY, LOOSE 

REOOISH-BROWN CLAY. FIRM 
WATER LEVEL 8.7 FEET B.G. 10/18/81 

GRADES SILTY AND SANDY (COARSE) '20-25 FEET ' 

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

VARIEGATED LIGHT GREEN TO DARK RED SHALE AND 
THIN LIMESTONE BED 

REDDISH-ORANGE, SLIGHTLY 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. 

SCREENED INTERVAL 

D A M E S E M O O R E 

PI A T P 4 n 
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APPENDIX A 

RCRA HAZARDOUS WASTE REGULATIONS 

PART 265 - SUBPART F 

GROUND-WATER MONITORING 
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percent Ln weight and [2) for batch 
waste, anv variation m piece count, such 
i s a discrepancy of one drum Ln a 
truckioad. SigTiirxarit discrepancies in 
type are obvious differences which can 
be discovered by inspection or waste 
ar.2l.vsis. such as waste solvent 
substituted for waste acid, or toxic 
constituents not reported on the 
manifest or shipping paper. 

fb) Upon discovering a significant 
discrepancy, the owner or operator must 
attempt to reconcile the discrepancy 
wi th the waste generator or transporter 
(e.g. w i th telephone conversations). Lf 
the discrepancy is not resolved wi th in 
15 days after receiving the waste, the 
owner or operator must immediately 
submit to the Regional Adriiinistra'.or a 
letter describing the discrepancy and 
attempts to reconcile it. and a copy of 
the manifest cr shipping paper at issue. 

§ 265.73 Operating rtrcord. 

(a) The owner or operator must keep a 
wri t ten operating record at his fac i l i ty . 

fb) The following in terac t ion must be 
recorded, as it becomes available, and 
maintained in the operating record until 
closure of the facility: 

(1) A description and the quantity of 
each hazardous waste received, and the 
rnetbod(s) and cate(s) of its treatment, 
storage, or disposal at the faci l i ty as 
required by Appendix t 

(2) The location of each hazardous 
waste within the facility and the 
quantity at each location. For disposal 
facilities, the location and quantity of 
each hazardous waste must be recorded 
on a map or diagram of each cell or 
disposal area. For all facilities, this 
information must include cross-
references to specific manifest 
document numbers, if the waste was 
accompanied by a manifest 
[Comment See §§ 255.119. 255-279. and 
255.309 for related requirements.] 

(3) Records and results of waste 
analyses and trial tests performed as 
specified in §§ 255.13. 255.193. 255^25. 
265-252. 265.273. 265.345. 255.375. and 
255.402; 

(4) Summary reports and details of all 
incidents that require implementing the 
contingency plan as specified in 
§ 255-550): ^ 

(5) Records and results of inspections 
as required by § 255.15(d) (except these 
data need be Vept only three years); 

(6) Moru'toring. testing, or analytical 
data where required by § § 255.90, 
255.94. 255-276. 265.278. 255.280(d)(1). 
255.347. and 255.377: and. 
[Comment- As required by § 255.94. 
monitoring data at disposal facilities 
must be kept throughout the post-ciosure 
period.) 

(7) A l l closure cost estimates under 
§ 265.1<2 and for disposal faci l i t ies , al l 
post-ciosure cost estimates under 
§ 265.14-;. 

5 265.74 ' Availability, retention, and 
disposition of records. 

(a) A l l records, including plans, 
required under this Part must be 
furnished upon request, and made 
available at all reasonable times lo r 
inspection, by any officer, employee, or 
representative of EPA who is d u j y 
designated by the Administrator . 

fb) The retention period for al l records 
required under this Part is extended 
automatically during the course o f any 
unresolved enforcement action 
regarding the faci l i ty or as requested by 
the Administrator. 

(c) A copy of records of waste 
disposal locations and quantities under 
§ 255.73(b)(2) must be submitted to the 
Regional Administrator and local land 
authority upon closure of the f a c i l i t y 
(see § 255.119). 

§ 2 5 5 . 7 5 A n n u a l r e p o r t . 

The owner or operator must prepare 
and submit a single copy of an annual 
report to the Regional Adminis t ra to r by 
March 1 cf each year. The report f o r m 
ana instructiens in .Appendix I I must be 
used for this repor t The annual report 
must cover fac i l i ty activities during the 
previous calendar year and must include 
the following iniormab'on; 

(a) Tne EPA identif icat ion number, 
name, and address of the fac i l i ty . 

fo) Tne calendar year covered b y the 
report 

(c) For off-site facilities, the EPA 
identification number of eech hazardous 
waste generator f rom which tbe f ac i l i t y 
received a hazardous'waste during the 
year: for imported shipments, the report 
must give the came and address of the 
foreltm generator; 

(d) A description and the quant i ty of 
each hazardous waste the f ac i l i t y 
received during the year. For ef f -s i le 
facilities, this Informs tion must be l isted 
by EPA identif ication number of each 
generator; 

(e) The method of treatment, storage, 
or disposal for each hazardous waste, -

(f) MonitorirLE data under 
§ 2Sa.94(a)(2)(ii) and (ui). and (b)(2). 
where required; 

(g) The most recent closure cost 
estimate under § 265.14Z and, for 
disposal facilities, the most recent post-
closure cost estimate under § 2S5.144: 
and 

fh) The cert if ication signed b y tbe 
owner or operator of the fac i l i ty or his 
authorized representative. 

§ ?E5.7E U r — j n l t r i l r d wastt report. 

l i a facil i ty accepts tor treatment, 
storage, or disposal any hazardous 
waste from an ofj-si'.e sourer without an 
accompanying manifest or wi thout an 
accompanying shipping paper as 
described in § 253.20(e)(2) of this 
Chapter, and if the waste is not 
excluded from the manifest requirement 
by 5 261.5 of this Chapter, then the 
owner or operator must prepare and 
submit a single copy of a report to the 
Regional Administrator w i t h i n 15 days 
after receiving the waste. The report 
fo rm and instructions in Appendix D 
must be used for this report Tbe report 
must include the following informat ion: 

(a) The EPA identification number, 
name, and address of the fac i l i ty . 

fb ) Toe dale the facili ty received the 
waste: 

(c) Tne EPA identification number, 
name, and address of the generator and 
the transporter, if available; 

(d) A description and the quanti ty of 
each unm amies ted hazardous waste the 
f ac i l i t y received; 

(e) The method of treatment s'.orsge. 
or disposal for each hazardous waste; 

(f) The certification signed by the 
owner or operator of the faci l i ty or his 
authorized representative: and 

fg) A brief explanation of why the 
w-aste was unmanifested. i f known . 
[Corrsner.t Small quantities cf 
hazardous waste are excluded i rom 
regulation under this Part end do not 
require a manifest- Where a fac i l i ty 
receives unmaniies'.ed hazardous 
wastes, the Agency suggests that the 
owner or operator obtain f rom each 
generator a certification that the waste 
qualif ies f o r exclusion. Otherwise, the 
Agency suggests that the owner or 
operator file an unmanifesied waste 
report for the hazardous waste 
movement ] 

J 265.77 Addltior-al reports. 

In eddit ion to submitting the annual 
report and unrranifested wasle reports 
described in §5 255.75 and 255.76. the 
owner or operator must also report "to 
the Regional Adminis t ra to­

la) Releases, fires, and explosions as 
specified in § 2£5.56fj): 

fb ) Ground-water contamination and 
monitoring data as specified In § § 255.93 
and 255-S4: and 

(c) Facility closure as specified in 
§ 255.115. 

§§ r6S-7S-?S5B9 [Reserve] 

Subpart F—Ground-Water Mont to r ing 

5 ?S5_90 Applicability. 

(a) Wi th in one year after the effective 
date of these regulations, the owner or 
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operator of a surface impoundment. 
lajidfiLL or land treatment fac i l i ty wh ich 
is used to manege hazardous waste 
must Inclement a ground-water 
monitoring program capable of 
determining the facility's Impact on the 
quality of ground water in the 
uppermost aquifer underlying the 
teoulJry. except as 5 265.1 and paragraph 
(c) of this Section provide otherwise. 

(b) Except as paragraphs (c) and (d) of 
this Section provide otherwise, the 
owner or operator must Install, operate, 
and maintain a ground-water monitoring 
system which meets the requirements of 
§ 255.91. and must comply w i t h 
§§ 255.92-255.94. This ground-water \ 
monitoring program must be carried out 
curing the active life of the fac i l i ty , and | 

for disposal facilities, curing the post-
closure care period as welL — 

: fc) A l l or part of the ground-water 
monitoring requirements of this Subpart 
may be waived i f the owner or operator 
can demonstrate that there is a l o w 
potential for migration of hazardous 
waste or hazardous waste constituents 
from the facility via the uppermost 
aquifer to water supply wells (domestic, 
industr ial or agricultural) or to surface 
water. This demonstration must be in 
writing, and must be kept at the fac i l i ty . 
This demonstration must be cer t i f ied by 
= qualified geologist or gectechxucal 
engineer and must establish the 
following: 

(1) The potential for migration of 
hazardous waste or hazardous w aste 
constituents from the faci l i ty to the 
uppermost aquifer, by an evaluation on 

' (i) A water balance of precipi tat ion, 
evapotranspiratioc. runcf i . and 
L-JiJtration: and 

(ii) Unsaturated zone characteristics 
f i . e , geologjccateriais. physical 
properties, and depth lo ground water); 
and 

(2) The potential for hazardous waste 
or hazardous waste constituents which 
enter the uppermost aquifer to migrate 
to a water suppiy well or surface watar. 
by an evaluation on 

(i) Saturated zone characteristics (i.e., 
geologic materials, physical properties, 
and rate cf ground-water f l o w ) ; and 

(ii) The proximity of the f ac i l i t y to 
water supply wells or surface water. 

(d) If an owner or operator assumes 
(or knows) that ground-water monitor ing 
of indicator parameters in accordance 
with 5 § 255.91 and 255.92 w o u l d show 
statistically significant increases (or 
decresses in the case of prT) when 
evaluated under § 255.93fo). he may. 
install, cpe.-ste. and maintain an 
alternate ground-water ."nonitcmg 
system (other than the one described in 
§§ 265.31 and 255.92). IJ the owner or 
operator decides to use an alternate 

ground-water monitoring system he 
must; 

(1) Wi th in one year after the effective 
date of these regulations, submit to the 
Regional Adminis t ra tor a specific plan, 
cert if ied by a qualif ied geologist or 
geotechnical engineer, which satisfies 
the requirements of $ 265.93(d)(3). for an 
alternate ground-water monitoring 
system; 

(2) Not later than one year after the 
effective date of these regulations, 
initiate the determinations specified in 
§ 255.93(d)(4); 

(3) Prepare and submit a wri t ten 
report in accordance wi th § 265.93(d)(5); 

(4) Continue to make the 
deterrninabons specified in 
§ 265.93(d)(4) on a quarterly basis unti l 
f ina l closure of the faci l i ty , and 

(5) Comply w i t h the recordkeeping 
and reporting requirements in 
§ 265.94(b). 

§ 255.91 Ground-water monitoring 
system. 

(a) A ground-water monitoring system 
must be capable of yielding ground­
water sampies for analysis and must 
consist of: 

(1) Mopjtoring wells (at least one) 
installed hydrsul ical ly upgradient (i.e.. 
In the direction of increasing static 
head) from the l imi t of the_waste 
management area. Their number, 
locations, and depths must be sufficient 
to yield ground-water samples that are: 

(1) Representative of background 
ground-water quali ty in the uppermost 
aquifer near the faci l i ty , and 

(ii) Not affected by the f a c i l i t y and 
(2) Monitoring weiis (at least three) 

installed hydraulical ly dowoEradient 
(i .e , in the direction of decreasing static 
head) at the l imi t o f t h e waste 
management area. Their number, 
locations, and depths must ensure that 
they immediately detect any statistically 
significant amounts of hazardous waste 
or harardous waste constituents that 
migrate from the waste management 
area to the uppermost aquifer. 

fb) Separate monitoring systems for 
each waste management component of a 
faci l i ty are not required provided that 
provisions for sampling upgradient and 
downgradient water quality w i l l detect 
any discharge f rom the waste 
management area. 

(1) In the case of a faci l i ty consisting 
of only one surface impoundment. 

' l andf i l l , or land treatment area, the 
waste management area is described by 
the waste boundary (perimeter). 

(2) In the case of a faci l i ty consisting 
of rrrore than one surface impoundment 
lancf i l l . or land treatment area, the 
waste management area is described by 
an imaginary boundary line which 

circumscribes the several waste 
management components. 

(c) A l l monitoring wells must be cased 
in a manner that maintains the integrity 
of the monitoring well bore hole. This 
casing must be screened or perforated, 
and packed wi th gravel or sand where 
necessary, to enable sample collection 
at deaths where appropriate aquifer 
f low zones exis t The annular space (i.e.. 
the space between the bore bole and 
wel l casing] above the sampling depth 
must be sealed with a suitable material 
(e.g.. cement grout or bentonite slurry) to 
prevent contamination of samples and 
the ground water. 

§ 2 6 5 . 9 2 S a m p l i n g a n d a n a l y s i s . 

(a) The owner or operator must obtain 
anc analyze sampies from the installed 
ground- --'ater monitoring system. The I 
owner or opera tor must develop aad j 
fo l l ow a ground-water sampling and I 
analysis plan. He must keep this plan at 
the f a c l i r y . The plan must include 
procedures and techniques for: 

(1) Sample coDectioc: 
(2) Sample preservation and shipment 
(3) Analy t ica l procedures: and 
(4) Chain of custody con t ro l 

[Cor r jn sn t See "Procedures Manual For 
Ground-water Monitoring A t Solid 
Waste Disposal Facilities.*" ZPA-530/ 
SW-611. August 1977 and "'Methods for 
Chemical Analysis of Water and 
Wastes." E ? A 4 O O / 4 - 7 S - 0 2 0 . March 
1S79 for discussions of sampling and 
analysis procedures.] 

fb ] The owx.er or operator must 
. determine the concentration or value of 
the fo l lowing parameters in ground­
water samnies in accordance with, 
paragraphs (c) and (d) of this section; 

(1) Parameters characterizing the 
suitabil i ty of tbe ground water as a 
drinking water suppiy, as specified in 
Appendix "2L 

(2) Parameters estabushing ground­
water quality. 

(i) Chloride. 
(ii) Iron 
(i i i ) Manganese 
(iv) Phenols 
(v) Sodium 
(vi) Sulfate 

[Comrr.ent- These parameters are to be 
used as a basis for comparison in the 
event a ground-water quality 
assessment is required under 
5 255.93(d).] 

(3) Parameters used as indicators of 
ground-water contamination: 

(>) ?_H 
(ii) Specific Conductance 
( i i i ) Totai Organic Carbon 
(iv) Total Organic Kaiogen 
( cHi rFo r all monitoring wells, the 

owner or operator must estabiish in i t i a l 
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background concentrations or values of 
all parameters specified Lr. paragraph fb) 

"oTtbis Section. He must do this 
-.arieriy for one vear. 
(2) For each of the indicator 

parameters specified in paragraph (b)(3) 
of this Section, at least iour replicate 
measurements must be obtained for 
each sample and the initial background 
arithmetic mean and variance must be 
determined by pooling the replicate 
measurements for the respective 
parameter concentrations or values in 
samples obtained from upgradient wells 
during the first year. 

Jd) After the first year, all monitoring 
weUs must be sampled and the samnles 
analyzed with the following frecueocies: 

(1) Sampies collected to establish 
ground-water qusliry must be obiairied 
and analyzed for the parameters 
specified in paragraph (b)(2) cf this 
Section at least annuaUy. 

(2) Samples collected tc indicate 
ground-water contamination must be 
obtained and analyzed for the 
parameters specified in psragraDn (b)(3) 
of this Section at least semi-annually. 

Je) Elevation of the ground-water 
surface at each monitoring weU must be 
determined each time a sample is 
obtained. 

t 255.93 Preparation, evaluation, and 
r t apons t 

(a) Wi th in one year after t ie effective 
aTFof these regulations, the owner or 

operator must prepare an outline of a 
ground-water quality assessment 
program. Tlie outline must describe a 
more comprehensive ground-water 
monitoring program (than that described 
in §§ 255.91 and 255.92) capable of 
oete .^lning: 

(1) Whether hazardous waste or 
hazardous waste constituents have 
entered the ground watar, 

(2) The rate and extent of nuEration of 
hazardous waste or hazardous waste 
constituents in the ground water and 

(3) The concentrations of hazardous 
waste or hazardous waste constituents 
in the ground water. 

fb) For each indicator parameter 
specified in § 255.92(b)(3). the owner or 
operator must calculate the arithmetic 
mean and variance, based or at least 
four repiicate measurements on each 
sample, for each well monitored Ln 
accordance with § 255.92(d)(2). and 
compare these results with its in i t ia l 
background arithmetic mean. The 
comparison must consider individual ly 
each of the wells in the monitoring 
system, and must use the Student's t-test 
at the 0.01 level of significance (see 
Appendix IV) to determine statistically 

enificant increases (and decreases, in 
.ne case of pH) over initial background. 

(c)(1) Lf the comparisons for tbe 
i/rgrocve/7.' w-eiis made under rjaragraph 
(b) of this Section show a significant 
increase (cr p H cecreese). the owner or 
operator must submit this informat ion in 
accordance with § 255.94(a)(2j(ii). 

(2) If the comparisons fcr 
downgrodient wells made under 
paragraph fb) of this Section show a 
significant increase (or p H decrease), 
the owner or operator must then 
immediately obtain additional ground­
water sampies from those downgradient 
wells where a significant difference was 
detected, split the samples in two. and 
obtain analyses of a l l ^dd i t iona l 
samples to delerrnine whether the 
significant difference was a result of 
laboratory error. 

JdJJl) If the analyses performed under 
paragraph (c)(2) of this Section conf i rm 
the significant increase (or p H 
decrease), the owner or operator must 
provide writ ten notice to tbe Regional 
Adminis trator—within seven days of the 
date of such confirmation—that the 
facili ty may be affecting ground-w ater 
quality. 

(2) W i t h i n 15 cays after the 
notification under paracraoh (d)(1) of 
this Section, the owner or operator must 
develop and submit to the Regional 
Adrp'nistralor a specific plan, based on 
the outline required under paragraph (a) 
of this Section and certified by a 
qualified geologist or geotechnical 
engineer, for a ground-water qual i ty 
assessment program at tbe fac i l i ty . 

(3) Tne plan lo be submitted under 
§ 255 oo(d)(l) or paragraph (d)(2) of this 
Section must specify: 

(i).The number, location, and depth of 
wells: 

(if) Sampling and analytical methods 
for those hazardous w-astes or 
hazardous waste constituents in the 
facil i ty: 

(iii) Evaluation procedures. Including 
any use of previously-gathered ground­
water quality "ruormation: and 

(iv) A schedule of implementation. 
(4) Tne owner or opera lor must 

implement the ground-water quali ty 
assessment pian which satisfies the 
requirements of paragraph (d)(3) of this 
Section, and. at a i rmimuin . determine: 

(i) The rate and extent of migration of 
the hazardous waste or hazardous 
waste constituents in the ground water; 
and 

(ii) The concentrations of the 
hazardous wasle or hazardous w a s t e 
constituents in the ground water. 

(5) Tne owner or operator must make 
his Erst determination under paragraph 
(d)(4) of this Section as soon as 
technically feasible, a n d wi th in 15 davs 
after that determination, submit to the 
Regional Administrator a wr i t t en reoort 

containing an assessment of th" crour.d-
water cuai i ry . 

(6) Lf the owners or operator 
dete.miincs. based on the results of the 
first determinat ion under paragraph 
(d)(4) of this Section, that no hazardous 
waste or hazardous waste constituents 
f rom the fac i l i t y have entered the 
ground water, then he may reinstate the 
indicator evaluation D.-ogram described 
in § 25532 and paragraph fb) of this 
Section. I f the owner or operator 
reinstates the indicator evaluation 
program, he must so notify" the Regional 
Admin i s t r a to r in the report submitted 
under paregraph (d)(5) of (his Section. 

(7) I f the owner or operator 
determines, based on the first 
deterrnination under paregraph (d)(4) of 
this Section, that hazardous waste or 
hazardous waste constituents from the 
f ac i l i t y have entered the ground waler, 
then her 

(i) Must continue to make the 
determinations required under 
paragraph (d)(4) of this Section on a 
quarter ly basis unti l f ina l closure of the 
f ac i l i t y , i f the ground-water quality 
assessment plan was implemented prior 
to f i n a l closure of the facility- or 

(ii) May cease to make the 
determinations recuired under 
paragraph (d)(4) of this Section, i f the 
ground-water quality assessment plan 
wes implemented during the post-
closure care perioc. 

(e) Notwi ths tanding any other 
provis ion of this Subpart any ground­
water cuai i ry assessment to satisfy the 
requirements of § 25c.S3[d)(4) which is 
in i t ia ted prior to f inal closure of the 
f ac i l i t y must be completed and reported 
in accordance wi th § 255.93(d)(5). 

(f) Unless the ground water is 
moni tored to satisfy the requirements of 
§ 255.93(d)(4). at least annually the 
owner or operator must evaluate the 
data on grourrd-water surface elevations 
obtained under § 255.92(e) to oete.miine 
whether the requirements under 

§ 255.91(a) for locating the monitoring 
wells continues to be satisfied. If the 
evaluation shows that § 255.91(a) is no 
longer satisfied, the owner or operator 
must immediately modi fy the number, 
locat ion, or depth o f t h e monitoring 
wel ls to bring the ground-water 
moni tor ing system into compliance wi th 
this requirement. 

§ 255.94 Recordkeeping and reporting. 

(a) Unless the ground water is 
moni tored to satisfy the requirements of 
§ 255.93(d)(4), the owner or operator 
m u s t 

(1) Keep records of the analyses 
required Ln § 265.92(c) and (d). the 
associated ground-water surface 
elevations required in § 2S5.S2(e). and 
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the evaluations required in § 255.93(b) 
throughout the active life o f the fac i l i ty , 
and. for disposal facilities, throughout 
the post-closure care period as we l l : and 

(2) Report the following ground-water 
monitoring information lo the Regional 
Adrnirustralor. 

( i j During the first year when in i t i a l 
background concentrations are being 
established for the facility: 
concentrations or values o f the 
parameters listed in § 255.92(b)(1) for 
each ground-water monitoring wel l 
wi th in 15 days after completing e2ch 
quarterly analysis. The owner or 
operator must separately iden t i fy for 
rach monitoring well any parameters 
whose concentration or value has been 
found to exceed the maximum 
contaminant levels listed in A c p e n d i x 

m. 
(ii) Annually: concentrations or values 

of the parameters listed La § 265.92(b)(3) 
for each ground-water monitoring w e l l 
along with the required evaluations for 
these parameters under § 265.93(b). The 
owner orooerator must separately 
identify any significant differences f rom 
initial background found in the 
upgradient wells, in accordance w i t h 
§ 265.93(c)(1). During the active l i fe of 
the facility, this informs Lion roust be 
submitted as part.cif_the ar.r.ual report 
required unde.-^265.75?v\ 

(iii) As a part oi Ge - artrual report 
required under § 265.75: results o f the 
evaluation of ground-water surface 
elevations under § 255.93(f). and a 
description of the response to that 
evaluation, where applicable. 

(b) I f the ground water is moni tored to 
•ratisry the requirements of 
i 265.93(d)(4). the owner or operator 
r.iust 

(1) Keep records of the analyses and 
evaluations specified in the plan, w h i c h 
satisfies the requirements of 
§ 255.93(d)(3). throughout the active l i fe 
of the facil i ty, and. for disposal 
facilities, throughout the post-closure 
care period as well: and 

(2) Annually, until tL-.al closure of the 
facility, submit to the Regional 
Administrator a report containing the 
results of his ground-water cua l i tv 
assessment program which Includes, but 
is not limited to. the calculated (or 
measured) rate of mieratfon o f 
hazardous waste or hazardous waste 
con.stiruents in the "round w-aier during 
tne reporting period This reoort must be 
submitted as par. of the annual report 
required under § 265.75. 

J { 2S5.9S-265.1Cr9 ( R e s e r v e d ) 

S u b p a r t G — C l o s u r e a n d P o s t - C l o s u r e 

5 2 S 5 . 1 1 0 A p p l i c a b i l i t y . 

Except as § 265.1 provides otherwise: 
(a) Sections 265.111-255.115 (which 

concern closure) apply to the owners 
and operators of al l hazardous waste 
facil i t ies: and 

fb) Sections 255.117-265.120 (which 
concern post-closure care] apply to the 
owners and operators of all disposal 
f a c i l i t i e s . 

§ 2 5 5 . 1 1 1 C l o s u r e p e r f o r m a n c e s t a n d a r d . 

The owner or operator must close his 
fac i l i ty in a manner that, (a) minimizes 
the need for further maintenance, and 
(b) controls, rrunimizes or eliminates, to 
the extent necessary to protect human 
health and the environment, post-
closure escape of hazardous waste, 
hazardous waste constituents, leachate. 
contaminated r a i n f a l l or waste 
decomposition products to the ground 
water, or surface waters, or to the 
atmosphere. 

§ 2 S 5 . 1 1 2 C l o s u r e p l a n ; a m e n d m e n t o f 
p l a n . 

(a) On the effective date of these 
regulations, the owner or operator must 
have a written closure plan. He must 
keep this pian at the faci l i ty . This plan 
must identify the steps necessary to 
completely close the faci l i ty at any point 
during its intended life and at the end of 
its intended l i fe . The closure plan must 
include, at least 

(1) A description of how and when the 
faci l i ty w i l ! be partially closed, if 
applicable, and ult imately closed. The 
description must ident i fy the maximum 
extent o f the opera tion which w i l l be be 
unclosed during the l ife of the facil i ty, 
and how the requirements of § 265.111 
and the applicable closure requirements 
of H 255.197. 265.223. 255.280." 265.310. 
253.351. 255.281. and 255.404 w i l l be met 

(2) An estimate o f t h e maximum 
inventory of wastes in storage or in 
treatment at any given time during the 
life of the faci l i ty; 

(3) A description of the steps needed 
to decontaminate faci l i ty equipment 
during closure: and 

(4) A schedule for f ina l closure which 
must include, as a minimum the 
anticipated date when wastes w i l l no 
longer be received, the date when 
completion of tin a] closure is 
anticipated, and intervening milestone 
dates which w i l l a l low tracking of the 
progress cf closure. (For example, the 
exp-cted date for compietir.3 treatment 
or disposal of waste inventory must be 
Included, as must the planned date for 
removing any residual wastes frora 

storage facilities and treatment 
processes.) 

fb) Tne owner or operator may amend 
his closure plan at any time during the 
active life of the faci l i ty. (The active life 
of the faci l i ty is that period during which 
wastes are periodically received.) The • 
owner or operator roust amend his plan 
any lime changes in operating plans or 
faci l i ty design affect 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 expects to begin closure. The 
Regional Administrator w i i l modify, 
aporove. or disapprove the plan wi th in 
90 days of receipt and after providing 
Lhe owner or operator and the affected 
public (through a newspaper notice) the 
opportunity to submit writ ten comments. 
If an owner or operator plans to begin 
closure within. 180 days after the 
effective date of these regulations, he 
must submit the necessary plans or. the 
effective date of these regulations. 

§ 2 6 5 . 1 1 3 T i m e aP.ov*ed f o r c l o s u r e , 

(a) W i d i l n 90 days after receiving the 
final volume of hazardous wastes, the 
owner or ooerstor must treat all 
hazardous wastes in storage or in 
treatment or remove them from the site, 
or dispose of them on-site, in 
accordance wi th the approved closure 
plan. 

(b) Tne owner or operator must 
complete closure activities in 
accordance wi th the approved closure 
plan and wi th in six months aher 
receiving the f inal volume of wastes. 
The Regional Administrator may 
approve a longer closure period under 
§ 255.112(c) i f the owner or operator can 
demonstrate t ha t (1) the required or 
planned closure activities w i l l of 
necessity, take him longer than six 
months to complete, and (2) that he has 
taken all steps to eliminate any 
sigrtificant threat to human health and 
the environment from the unclosed but 
inactive fac i l i ty . 

5 2 6 5 . I K D i s p o s a l o r d e c o n t a m i n a t i o n o l 

e q u i p m e n t . 

When closure is completed, all faci l i ty 
equipment and structures must have 
been prooeriy disposed of. or 
decontaminated by removing all 
hazardous waste and residues. 

§ 2 6 5 . 1 1 5 C e r t i f i c a t i o n o f c l o s u r e . 

When closure is completed, the owner 
or coerator must submit lo the Regional 
Admir i s t r a to r certification both by '_he 
owr.er or operator and by an 
independent registered professional 
encineer that lhe faci l i ty has been 
closed in accordance 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". 



SAMPL INC, CHAIN OF CUSTODY AND ANALYSIS RECORD 
FOR RCRA GROUND WATER MONITORING PROGRAMS 

Owner 

Address 

A t t n : 

F i r m R e s p o n s i b l e f o r S a m p l i n g 

A d d r e s s 

A t t n : 

Job N o . 

F i e l d Measuremen ts 

Wel l I d e n t i f i c a t i o n 

Date o f Sampl ino 

T ime 

Depth t o Water 

Datum and E l e v a t i o n 

Ground Water E l e v a t i o n 

Weather C o n d i t i o n s 

Tempe rat ure 

ph 

Conduct ance 

Comments 

S a m p l i n g Equ ipment 
C a s i n g Volumes Removed 

Check 
Samples 
Sh i pDed 

Sample P r e s e r v a t i o n and A n a l y s e s 

Ref. 
No. Cont a i ner Preservat i ve Parameters f o r Analys s 

1 500 ml p l a s t ic 2.5 ml HNOj (Total Recoverable) As, Ba, Cd, Cr, Pb, Hg, Ag, Se, Fe, Hn, Na 
2 1 1 i ter p l a s t ic Cool W C F, Cl , SO,, , pH, SC 

Ag, Se, Fe, Hn, Na 

3 250 ml p l a s t i c 0.25 ml HjSO,. N0j, TOC 
i< 1 1 i t e r glass 1 ml HjP0 k, 1 g CuSC Phenols 
5 1 l i t e r glass Cool. 4* C Pe s t i c i d e s * , Herbicides* i 

6 250 ml glass Cool, U° C,Sodium T h i o s u l f a t e Col i form 
7 I l i t e r glass 1 ml HNO, Gross alpha, gross beta. cadium- 226, 228 

e 250 ml p l a s t ic 6.25 mg NaSO, TOX 

S h i p p i n g I n f o r m a t i o n 

Shipped o r d e l i v e r e d t o l a b by 

Date Time 

I hereby c e r t i f y that to the best of my knowledge ground water samples l i s t e d above were obtained i n accordance 
w ' t h _'s (OWNER) f i l e d sampling and analysis plan and are 
safely containerized and labeled for d e l i v e r y t o the l a b o r a t o r y . 

Si gnature 

RECEIVING LABORATORY 
Address 
A t t n . 

QUADRUPLICATE TESTS REQUIRED FOR: 

l~ ] TOC, TOX, p H , SC 

Al 1 samples r e c e i v e d i n t a c t . 

L i s t samples m i s s i n g o r damaged. 

Date Received Time 

A c c e p t e d by 

Di s t r i b u t i o n : 
White - w/shipment t o laboratory 
Canary - to Dames t Moore P.M. 
Pink - to Owner 
Goldenrod - retained by field engineer 

* Pesticides - Endrin, Lindane, Methoxychlor, Toxaphene 

** Herbicides - 2,I<-D and 2.1|,5-TP S i l v e x 
B o t t l e t o be capped w i t h aluminum f o i l or t e f l o n 



sample temperature upon sampling; 

. thermal preservation—(e.g., t r a n s p o r t a t i o n i n ice 
chest); 

a n a l y t i c a l determinations ( i f any) performed i n 
the f i e l d at the time of sampling and r e s u l t s 
obtained—(e.g., pH, temperature, dissolved 
oxygen, and s p e c i f i c conductance, e t c . ) ; 

analyst's i d e n t i t y and a f f i l i a t i o n . 

6.2.3 Chain of Custody : 

Proper chain of custody procedures play a c r u c i a l r o l e i n enforcement 
cases. The following are some basic guidelines which have l e g a l 
s i g n i f i c a n c e : 

As few people as possible should handle the sample. 

Stream and ground-water samples should be obtained 
by using standard f i e l d sampling techniques as 
discussed i n t h i s manual. 

The chain of custody records should be attached to 
the sample container at the time the sample i s 
colle c t e d , and should contain the foll o w i n g 
information: sample number, date and time taken, 
source of the sample (include type of sample and 
name of f i r m ) , the preservative and analysis 
required, name of person taking sample, and the 
name of witness. The p r e f i l l e d 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 s t r i n g or wire t i e 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 f i l l e d out i n l e g i b l e handwriting. 
When t r a n s f e r r i n g the possession of samples, the 
transferee should sign and record the date and 
time on the chain of custody record. Custody 
tr a n s f e r s , i f made to a sample custodian i n the 
f i e l d , should be recorded f o r each i n d i v i d u a l 
sample. To prevent undue p r o l i f e r a t i o n of 
custody records, the number of custodians i n the 
chain of possession should be as few as possible. 
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I f samples are delivered to the laboratory when 
appropriate personnel are not there to receive them, 
the samples should be locked i n a designated area 
w i t h i n the laboratory so that no one can tamper 
w i t h them. 

Blank samples should be collected i n containers, 
w i t h and without preservatives, so that the 
laboratory analysis can be performed to show that 
there was no container contamination. 

A f i e l d book or log should be used to record f i e l d 
measurements and other pertinent information necessary 
to refresh the sampler's memory i n the event he l a t e r 
becomes a witness i n an enforcement proceeding. A 
separate set of f i e l d notebooks should be maintained 
fo r each survey and stored i n a safe place where they 
can be protected and accounted f o r at a l l times. A 
standard format should be established to minimize f i e l d 
e n tries and should include the types of Information 
l i s t e d i n Section 6.2.2. The entries should then be 
signed by the f i e l d sampler. The r e s p o n s i b i l i t y 
f o r preparing and r e t a i n i n g f i e l d notebooks during 
and a f t e r the survey should be assigned to a survey 
coordinator or h i s designated representative. 

The f i e l d sampler i s responsible f o r the care and 
custody of the samples collected u n t i l properly 
dispatched to the receiving laboratory or turned 
over to an assigned custodian. He must assure that 
each container i s i n h i s physical possession or i n 
his view at a l l times or stored i n a locked place 
where no one can tamper w i t h i t . 

Photographs can be taken to set f o r t h exactly where 
the p a r t i c u l a r samples were obtained. W r i t t e n " 
documentation on the back of the photograph should 
include the signature of the photographer, the time, 
date, and s i t e l o c a t i o n . Photographs of t h i s 
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 
mainta-in a permanent log book i n which he records 
for each sample the person d e l i v e r i n g the sample, 
the person receiving the sample, date and time 
received, source of sample, sample number, how 
transmitted to the l a b , and a number assigned to 
each sample by the laboratory. A standardized 
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format should be established f o r log-book e n t r i e s . 
The custodian should Insure that heat-sensitive 
or l i g h t - s e n s i t i v e samples or other sample materials 
having unusual physical c h a r a c t e r i s t i c s or r e q u i r i n g 
special handling are properly stored and maintained. 
D i s t r i b u t i o n of samples to laboratory personnel who 
are to perform analyses should be made only by the 
custodian. The custodian should enter i n t o 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 p r i o r to opening and should 
be prepared to t e s t i f y that t h e i r examination of 
the container indicated that I t had not been 
tampered with or opened. 

6.3 SAMPLE CONTAINERS 

For most samples and a n a l y t i c a l parameters, e i t h e r glass or p l a s t i c 
containers are s a t i s f a c t o r y . Some exceptions are encountered such 
as the use of p l a s t i c f o r s i l i c a determinations and glass f o r 
phenols or o i l and grease determination. Containers should be kept 
f u l l u n t i l samples are analyzed to maintain anaerobic conditions. 

As a general guide i n choosing a sample container, the i d e a l 
material of construction should be non-reactive w i t h the sample 
and especially the p a r t i c u l a r a n a l y t i c a l parameter to be tested. 
Table 14 l i s t s the recommended containers f o r various analyses. 

Cleanliness of containers i s of utmost importance. An e f f e c t i v e 
procedure f o r cleaning containers i s to wash with detergent, 
sequentially followed by: tap water r i n s e , n i t r i c acid r i n s e , tap 
water rinse, hydrochloric acid r i n s e , tap water r i n s e , and f i n a l l y 
a rinse with deionized or d i s t i l l e d water. In a d d i t i o n , the 
containers should be rinsed at least once with the sample at the 
time of sampling. 

6.A PRESERVATION OF SAMPLES AND SAMPLE VOLUME REQUIREMENTS 

The following excerpt, including the tables, i s a useful guide f o r 
sample preservation, sample volume requirements, and sample containers: 

Complete and unequivocal preservation of samples, e i t h e r 
domestic sewage, i n d u s t r i a l wastes, or natural waters, 
i s a p r a c t i c a l i m p o s s i b i l i t y . Regardless of the nature 
of the sample, complete s t a b i l i t y f o r every constituent 
can never be achieved. At best, preservation techniques 
can only re t a r d the chemical and b i o l o g i c a l changes that 
i n e v i t a b l y continue a f t e r the sample i s removed from the 
parent source. The changes that take place i n a sample 
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