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CHAPTER 1

EXECUTIVE SUMMARY

The Surface Impoundment Assessment process presented an organized con-
sistent system for evaluating potential threats to groundwater resources from
surface impoundments of wastes. This assessment established a data base which
locates waste surface impoundments in Utah and assesses the majority of these
impoundments with this prescribed system (Appendix F). This data base may be
used to identify surface impoundments in Utah which may create problems with

regard to groundwater contamination.

DATA SUMMARY
A summary of the sites and impoundments located and assessed during this

study is provided as follows:

SUMMARY OF THE SITES AND IMPOUNDMENTS LOCATED AND ASSESSED2

Number of Sites Number of Impoundments

Category
Located Assessed 7 Assessed Located Assessed 7 Assessed

Municipal 55 44 80 217 190 88
Industrial 38 31 82 100 86 86
Agricultural 6 6 100 8 8 100
Mining 3 1 33 7 4 57
0il & Gas 37 37 100 423 423 100

4This appears as Table 2 in Chapter 4.

The potential hazard of the surface impoundments assessed to groundwater
is based on two values established during the assessment procedure. These
values are identified as the pollution potential and the health hazard of the

surface impoundment.



The ﬁollution potential rating is based on the first four steps of the
assessment procedure. OQut of the 711 impoundments assessed during this study
154 impoundments, or 22 percent of these impoundments, exhibited a pollution
potential value high enough to be of concern (greater than 19 assessment
units).

The health hazard rating is based on the proximity of an impoundment to
a water well and the anticipated direction of movement of the waste plume., Out
of the 154 impoundments exhibiting high pollution potentials, 35 impoundments,
or 23 percent of these impoundments, also exhibited a health hazard rating
which may be cause for concern (Case A).

These 35 impoundments exhibiting a combination of a high pollution
potential and health hazard values are located on 13 sites. They represent
sites from every category studied. These sites may pose a threat to ground-
water supplies as identified by the assessment process. The assessment data
are discussed in more detail in Chapter 4.

There have been instances of groundwater contamination in Utah. One of
these instances has been documented through legal action. These instances are

discussed in Chapter 6.

STATE PROGRAM FOR PROTECTING GROUNDWATER

The Utah State Board of Health is a body politic recommended by the
Governor and approved by the Utah Senate that serves as the regulatory guthority
for the State Department of Health (Holt, 1979). Regulatory and enforcement
authority is vested in the State Board of Health by Section 26~15-5 of the Utah
Code Annotated, 1953, as amended. Additional regulatory committees have been

authorized by state law to promulgate rules for the control of specific health
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or enviroomental programs as have been deemed necessary with increasing demands
on the state's natural resources and environmental protection programs.

The state water pollution control organization consists of the Divigion of
Environmental Health within the State Health Department (Pitkin, 1979). The
Division of Environmental Health includes Bureaus of Water Pollution Control,
Public Water Supply, and Solid Waste Management, each working under separate
state legislative authority and under separate federal acts: The Federal Clean
Water Act, the Safe Drinking Water Act, and the Resource Conservation and
Recovery Act. The organization of the state environment health programs is
currently under review by a state appointed reorganization committee. There-
fore, this organization may change within the near future (Dalley, 1980).

Under present State Health Department policy, the Bureau of Water Pollution
Control has been designated as the lead agency for conducting the permitting
and operational requirements for pits, ponds and lagoons and for the construc-—
tion of facilities for the containment of sludges from water and sewage treat~-
ment plants (Holt, 1979). It should be understood, however, that a dual regu-
latory responsibility exists between the Bureaus of Water Pollution Control
and Solid Waste Management for control and disposal of sewage and wastewater
sludges. The Bureau of Solid Waste Management presently assumes a significant
role in establishing policy for the management of sewage and water treatment

sludge.

CONCLUSIONS AND RECOMMENDATIONS
At the present time, no specific groundwater program exists in the State
Division of Health. Therefore, responsibility for the protection of ground-

water is also shared by the state agencies mentioned above. A staff would be



necessary to achieve protection of drinking water supplies by addressing
specific needs within this state.

One area requiring attention is enforcement of existing laws. In order
to adequately enforce these laws there is a need for increased public education
and manpower within the state (Georgeson, 1979a; Gray, 1979; Pitkin, 1979a;
Thompson, 1979). The enforcement interpretation of these laws must allow
enough flexibility to prevent illegal actions. For example, the closure of a
small dump may promote illegal dumping (Gray, 1979).

Enforcement capabilities require an adequate data base, monitoring program,
and staff expertise. Inadequacies exist in baseline groundwater quality data
(Pitkin, 1979a) and hydrogeology data (Georgeson, 1979a) especially in remote
areas of the state. Also, more quality data are needed on the wastes being
treated (Maxwell, 1979). Increased monitoring is necessary to create an
adequate data base and to identify problems before public complaints call

attention to them,



CHAPTER 2

RECOMMENDATIONS AND CONCLUSIONS

The Surface Impoundment Assessment process presented an organized con~
sistent system for evaluating potential threats to groundwater resources
from surface impoundments of wastes. This assessment established a data base
which locates waste surface impoundments in Utah and assesses the majority
of these impoundments with this prescribed system (Appendix F). This data base
may be used to identify surface impoundments in Utah which may create problems
with regard to groundwater contamination. In order to maintain consistency
within this data base, one person completed all of these assessments.

This assessment process encountered certain limitations which may have
influenced this data base. Utah contains many remote areas where adequate
data essential to the assessment process was not readily available. 1In
particular, information on present groundwater quality and hydrogeology
were liable to many assumptions. This dearth of information, although more
obvious in remote areas, was not limited only to these areas. Another problem
encountered during this process was a lack of response by individuals or

groups to inquiries for information on their surface impoundments,

CONCLUSIONS BASED ON THE DATA

The potential hazard of the surface impoundments assessed to groundwater
is based on two values established during the assessment procedure. These
values are identified as the pollution potential and the health hazard of the
surface impoundment.

The pollution potential rating is based on the first four steps of the

assessment procedure. Out of the 711 impoundments assessed during this study



154 impoundments, or 22 percent of these impoundments, exhibited a pollution
potential value high enough to be of concern (greater than 19 assessment
units).

The health hazard rating is based on the proximity of an impoundment to
a water well and the anticipated direction of movement of the waste plume. OQut
‘of the 154 impoundments exhibiting high pollution potentials, 35 impoundments,
or 23 percent of these impoundmeﬁts, also exhibited a health hazard rating
which may be cause for concern (Case A) (Appendix A).

These 35 impoundments exhibiting a combination of a high pollution poten-
tial and health hazard values are located on 13 sites. They represent sites
from every category studied. These sites may pose a threat to groundwater
supplies as identified by the assessment process.

There have been instances of groundwater contamination in Utah. One of
these instances has been documented through legal action. It involved off-site
pit disposal of oily brine wastes associated with the oil and gas industry by a
common carrier company in Uintah County. This disposal practice may have
created other cases of this nature and may identify a problem occurring in this

area of the state.

EFFECTIVENESS OF PROGRAMS

Problems like this due to waste disposal by a small independent common
carrier are extremely hard to control. Monitoring and enforcement of existing
federal and state regulations which could control this practice are presently
limited until more funds are available (McNeal and Roberts, 1979).

There has been a decrease in potential pollution problems from municipal
systems (Pitkin, 1979a). Approximately 80 percent of the municipal systems

are now on central collection systems. Therefore septic tanks and drainfields



are not in concentrated areas. Most of the growth in the state is occurring in

urban areas where central collection is already established.

RE COMMENDATIONS

At the present time, no specific groundwater program exists in the State
Division of Health. A staff would be necessary to achieve protection of
drinking water supplies by addressing specific needs within this state,

One area requiring attention is enforcement of existing laws. In order
to adequately enforce these laws there is a need for increased public education
and manpower within the state (Georgeson, 1979a; Gray, 1979; Pitkin, 1979a;
Thompson, 1979). The enforcement interpretation of these laws must allow
enough flexibility to prevent illegal actions. For example, the closure of a
small dump may promote illegal dumping (Gray, 1979).

Enforcement capabilities require an adequate data base, monitoring program,
and staff expertise. Inadequacies exist in baseline groundwater quality data
(Pitkin, 1979a) and hydrogeology data (Georgeson, 1979a) especially in remote
areas of the state. Also, more quality data are needed on the wastes being
treated (Maxwell, 1979). Increased monitoring is necessary to create an
adequate data base and to identify problems before public complaints call
attention to them. For example there are small nondischarging storage basins
associated with some industrial development (like brine pits) which may create
problems (Pitkin, 1979a). Problems may also arise from improperly conmstructed
or sealed wells (Georgeson, 1979a).

Groundwater assessments conducted for Utah 208 planning studies are based
on the information available at the time. These studies dealt mainly with

groundwater as a low priority area. However, Salt Lake County will undertake
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collection of additional groundwater information as a part éf the 208 planning
process (Tate, 1979).

In 1976 Congress passed the Resources Conservation and Recovery Act (RCRA).
This Act regulates both hazardous and non-hazardous waste disposal. The Utah
legislature passed the Utah Hazardous Waste Act in 1979 to regulate hazardous
waste disposal and regulations to implement this act are presently being
written. Non-hazardous waste disposal is presently regulated under the Utah
Code of Solid Waste Disposal Regulations., The Bureau of Solid Waste Management
expects to have the hazardous waste program operational by the end of 1980 and
is presently conducting a federally mandated open dump inventory with the goal
of upgrading open dump to the status of sanitary landfills. This inventory
will be partially completed during 1980 (Gray, 1979).

A better data base regarding groundwater in the state would be of benefit

to both the 208 planning process and implementation of RCRA subtitles C and D.



CHAPTER 3

METHODOLOGY

ORGANIZATION OF SIA PROJECT TEAM

A State Technical Committee (STC) was organized to oversee the progress
of the Surface Impoundment Assessment (SIA) program. This committee was
composed of Dick Hansen, Deputy Director of Health; Gale Smith, Drinking
Water; Don Ostler, Water Pollution; and Dale Parker, RCRA Solid Waste. This
committee would observe the progress of the project to ensure that it met the

initial goals and produced the information that the U.S. EPA desired.

CONTRACTUAL ARRANGEMENTS

At the request of the STC on May 25, 1978, Donald B. Porcella, V. Dean
Adams, and Edward P, Fisk met to discuss the SIA and the possibility of the
Utah Water Research Labofatory performing the assessment. Utah State University
was awarded a grant to perform the SIA which was completed at UWRL,

From August 22 to August 24, Donald B. Porcella and V. Dean Adams
attended a STA training sessiom in Atlanta, Georgia. The purpose of this
tralning session was to familiarize the SIA participants with the program, its
background, and its ultimate goals.

KESPONSIBILITIES AND TECHNICAL BACKGROUNDS
OF PARTICIPANTS

Donald B. Porcella was the principal investigator of the SIA until his
resignation as the Associate Director of the Utah Water Research Laboratory
(UWRL) in June 1979. He received a PhD in Envirommental Health Science from
the University of California, Berkeley, in 1967. He was a Fulbright Post-

doctoral Fellow at NIVA, Oslo, Norway, from 1967-1968. He had been at
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Utah State University since 1970 as an Associate Professor and Associate
Director of the UWRL.

V. Dean Adams is a Research Associate Professor at Utah'State University
and became the principal investigator with D. B. Porcella’s resignation.

Dr. Adams received his PhD from USU in Organic Chemistry in 1972. He has been
in the Division of Environmental Engineering since 1975. During this time he
has been the head of the Water Quality Analysis Laboratory at UWRL.

Darwin L. Sorensen is a Research Microbiologist at UWRL. He received a
MS from USU in Bacteriology-Water Quality in 1975. His responsibilities on
this project included initial organization of the study and supervision of the
data collection. In December 1978 he took a leave of absence from UWRL to
pursue a PhD program at Colorado State University.

Eugene K. Israelsen has been a Research Engineer at UWRL since 1965.

He received a MS in Engineering at USU in 1967. He developed the initial
FORTRAN computer program to list the surface impoundment assessments.

Mary L. Cleave is a Research Engineer at UWRL and received her PhD in
Engineering at Utah State University in 1979. She debugged the FORTRAN
computer program to list the surface impoundment assessments, and coordinated
the writing of the final report.

Garry L. Laughlin is a Research Technician at UWRL. He received his AA
in Marine Biology. He gathered the data and performed the assessments.

Resumes further detailing the technical backgrounds of the professional

staff involved in this study are contained in Appendix D.

METHODS OF DATA COLLECTIONR
Darwin L. Sorensen and Garry Laughlin met with the Utah Bureau of Water

Pollution Control, Utah Water Rights Division, and Division of 0il, Gas, and
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Mining to obtain permission to use their filing systems to obtain information
for the SIA. Information on facilities for national parks and forests was
obtained through the Natiomal Park Service and the Natiomal Forest Service,
regpectively. For state parks, the State Department of Parks and Recreation
was contacted for information. For information on impoundments on Indian
lands, the Phoenix and Navajo Area Indian Health Service region offices were
contacted,

Municipal Systems

The Water Pollution Office provided a list of municipal systems in the
state as of the end of 1977. This list was updated with the aid of the Water
Pollution staff (Appendix E). The Water Pollution filing system contained:
Municipal NPDES permits, municipal construction grants, and microfilm of
construction specifications. Additional data were collected by a mail
gurvey conducted during spring 1979 followed by a telephone survey
conducted during fall 1979.

Industrial Systems

The Water Pollution staff provided a list of industrial impoundments
which was updated (Appendix E). The Water Pollution files were searched
and to complete the data needs a mail survey was conducted during spring
1979 followed by a telephone survey conducted during the fall 1979.
0il and Gas

The oil and gas companies operating in the state were determined from
a list provided by the Utah 0il, Gas, and Mining Division. This list included
the number of o0il and gas wells operating in the state as of February
1979 (Appendix E), The number of impoundments for oil and gas wells was
taken to be one emergency overflow pit for each oil well. The operating

and producible wells were categorized by company and field. 1Individual
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company fields were chosen randomly to be assessed as a group. Random selection
of these sites was accomplished using a random numbers table (Dixon and Massey,
1969).

Agriculture

The list of agricultural impoundments in this state was obtained from
the Utah Bureau of Water Pollution Control (Appendix E). Their estimate
was obtained through the Soil Conservation Service. A preliminary survey'
conducted by Geraghty & Miller, Inc. (U.S. EPA, 1978) indicated 234 agricul-
tural impoundments in Utah. After contacting the three regional offices in Utah
it appeared that an error in definition caused the discrepancy in the original
estimate by Geraghty & Miller, Inc. The impoundments produced by the Utah
Bureau of Water Pollution Control were used for this study. A telephone survey
during fall 1979 was utilized to collect these data.
Mining

The list of mining facilities was provided by the Utah Bureau of Water
Pollution Control (Appendix E). The data from their files were expanded
by a written survey conducted during spring 1979 followed by a telephone
survey conducted during fall 1979.
Assessment

The lists provided by the state personnel were used as a basis for
the written and telephone surveys. The lists alone did not provide
enough information to complete a section one form (Appendix G) and
thereby locate the sites. Therefore written surveys were sent to all of
listed sites for which a mailing address could be located. The surveys
returned with inadequate information were located by a section one form.
The surveys returned with adequate information were assessed by filing

section two forms (Appendix G).
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The well log files of the Utah Water Rights Division were used to
determine the depth to groundwater, type of unsaturated zone, groundwater
availability, and groundwater quality. The latest well logs were used for
each site that was assessed.

The waste hazard potential rating was obtained from the SIA manual. The
health hazard potential data were obtained using 7 1/2 minute topographic
maps. These data were then interpreted in accordance with Silka and Swearinger
(1978, Appendix F).

The state personnel were directly involved with the report process.
Information was gathered from them by personal and telephone interviews. The
information included in Chapters 7 and 8 are a compilation of written communi-
cation by the cited state personnel.

Quality Control

The lists of impoundments identified by category were verified by state
personnel. The lists of municipal, agricultural, and industrial impoundments
identified in Utah were sent to the Utah Bureau of Water Pollution Control
for verification. The list of oil and gas wells was verified by the Utah
Division of 0il, Gas, and Mining.

The state copies of the assessment forms were checked for accuracy

during the compilation of the final report.

DISCUSSION

There was an overall lack of available information encountered which
hindered data accumulation during this project. The information requested
for the SIA was either not regarded as important or had not been previously
requested. This project attempted to provide a consistent list of information

that may be used to assess future impoundment systems.
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CHAPTER 4

PRESENTATION AND ANALYSIS OF DATA

The groundwater data in the state is poor. Well log information is avail-
able where there is usage but in outlying areas it is generally absent. Due to
the scarcity of rainfall, groundwater is used for irrigation as well as culinary
purposes. Therefore, coﬁtamination of shallow aquifers could affect culinary,

irrigation and livestock watering practices.

IMPOUNDMENT QUANTIFICATION AND LOCATION

During this assessment additional municipal and oil and gas waste disposal
impoundments have been identified (Table 1). These impoundments have been
located within the state (Figure 1). The municipal systems are scattered through-—
out the state. The industrial systems are found mainly on the Wasatch Front,
with a few located in the oil, gas, and coal regions to the east and south-
central parts of the state. The agricultural impoundments are found scattered
across the western portion of the state. The majority of these impoundments are
used to collect wash down water from dairy barns. One impoundment collects
poultry waste and one impoundment collects swine waste. The original estimate
of agricultural impoundments was 234 for Utah. However Richard B. Marston of
the Utah Bureau of Water Pollution Control located only 16 sites. Geraghty and
Miller, Inc. of Tampa, Florida, was contacted to inquire where they received
their agricultural impoundment number for the Preliminary Survey for the SIA
program (U.S. EPA, 1978). They stated their source of information was the Soil
Conservation Service (SCS). The SCS regional offices in Utah were contacted and
no one had knowledge of the preliminary survey. Also, the SCS could not explain

or validate 234 agricultural impoundments in the state. Therefore, our survey
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TABLE 1. SUMMARY OF PRELIMINARY SURVEY TO CURRENT STUDY OF
IMPOUNDMENT SITES IN UTAH

# of Sites

Category Preliminary Current

Survey Study

(U.S. EPA, 1978)

Municipal 38 55
Industrial 68 38
Agricultural 234 6
0il & Gas 317 (# of impoundments) 423
Mining 3 3

was bagsed on Richard Marston's number for agricultural impoundments. He was at
that time in charge of agricultural impoundments for the Utah Bureau of Water
Pollution Control.

The oil and gas sites were originally estimated at 317 (U.S. EPA, 1978).
However every oil well must have an emergency overflow pit and there are 1845
wells identified by the Utah Division of Oil, Gas, and Mining (Appendix F). It
was decided to randomly assess the fields instead of individual sites. These oil
fields are usually remote and accurate information was difficult if not impos-
sible to obtain. There have been problems with contamination associated with oil
and gas wells but it is usually associated with the disposal of brines by in-

dependent truckers in abandoned gravel pits.

ASSESSMENT DATA COLLECTION

The majority of these assessments were made on the basis of well logs,
topographic maps, and both written and telephone surveys. Groundwater monitoring
systems are found on very few disposal systems., The groundwater at sites con-
taining toxic and radioactive waste is monitored while municipal and low grade

industrial waste is not monitored for groundwater contamination.
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The percentage of the sites and impoundments assessed was summarized
by category (Table 2). The written surveys which were sent to the parties
in charge of the sites to be assessed were returned at a low percentage.
The parties which did not return the written surveys were then contacted by
phone. The phone survey also provided a low return percentage. The agri-
cultural, municipal, industrial and mining sites missing from the assessment were
not assessed due to the lack of a survey return. Some of the oil and gas sites
randomly chosen for the assessment were not assessed due to the lack of well log

data and exact location of the wells within large oil field areas.

ASSESSMENT DATA ANALYSES

A summary of the parameters used in each step of the assessment is provided
in Appendix A. This information is provided to aid in the interpretation of the
listing of all of the assessment data collected in Appendix B. The listings pro-

vided in Appendix B were generated with the FORTRAN program listed in Appendix C.

Pollution Potential

The pollution potential index (step 5 value) is the sum of the first four

steps. The majority of the impoundment sites assessed yielded pollution potentials

TABLE 2. SUMMARY OF THE SITES AND IMPOUNDMENTS LOCATED AND ASSESSED

Number of Sites Number of Impoundments
Category :
Located Assessed 7 Assessed Located Assessed 7 Assessed
Municipal 55 44 80 217 190 88
Industrial 38 31 82 100 86 86
Agricultural 6 6 100 8 8 100
Mining 3 1 33 7 4 57

0il & Gas 37 37 100 423 423 100
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less than 20 (Table 3). The industrial sites tended to have an increased pollu-
tion potential value because of the type of wastes being handled. Complete
listings of these sites can be found in Appendix B identified by the same code.
These sites have been further reduced into the number of impoundments
valued at specific pollution potentials (Figure 2). These impoundments are
identified by category showing a general mixture of categories and pollution

potentials.

Health Hazard

The health hazard (Step 6 value) is based on the proximity of an impoundment

to a water well and the anticipated direction of movement of the waste plume.
The sites assessed have been identified by their category and number (Table 4).
Five sites were identified as the worst potential health hazards with a 7A
rating. No 9A rated sites were identified. A large number of the oil and gas
sites was classed as the lowest priority (OD) for the health hazard rating.

These sites have been further reduced into the number of impoundments
valued at specific health hazard ratings (Figure 3). These impoundments are
identified by category. This again displays the large unumber of oil and gas
impoundments that were assessed as the lowest priority for the health hazard

rating.

Confidence Ratings

Confidence ratings were determined for each step of the assessments except
step 5. The determination of these ratings is summarized in Appendix A. They
were generally chosen from one of three categories: A, B, or C; with A being the
highest confidence and C being the lowest confidence. The percentage of sites
represented by each confidence rating for each step of the assessment has been

tabulated (Table 5).



TABLE 3,

THE

POLLUTION POTENTIAL INDEX (STEP 5) AND SITE IDENTIFICATION CODE

SIA Identification Code Category

Pollution Potential Value

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

0il & Gas

0&G 2

0&G 120
0&G 116

0&G 30
0sG 8

0&G
0&G
0&4G
04G
0&G
0&G
046G
0&G
0&G
0&G

65
52
51
50
49
16
15

13
12

0&G
0&G

04G 131
0&G 126

0&G
0&G
0&G
0&G
0&G

0&G 114

0&G
0&4G

29
5

0&G 17
0&G 10
0&G 9

0&G 1

0&G 20

0&G 7
0&4G 4
0&G 3

0&G 19
0&G 18

Agricultural

& Mindng

AGR
AGR

MIN

AGR 5
AGR 1

AGR 6

AGR 3

Industrial

IND 18
IND 4

IND 23
IND 20
IND 1

IND 31
IND 19
IND 3
IND 2

IND
IND
IND
IND
IND
IND

38
28

15
13
11

IND
IND
IND

29
17

IND

30

IND
IND
IND

33

25

IND 37

IND 22

IND 39
IND 26
IND 24
IND 10
IND 7

IND 9
IND 5

Municipal

MUN 42
MUN 35

MUN 49
MUN 21

MUN 43
MUN 36
MUN 28
MUN 8

MUN 41
MUN 33

MUN
MUN

27
11

MUN
MUN
MUN
MUN
MUN
MUN

MUN
MUN
MUN
MUN
MUN

26
16
13

7

MUN
MUN
MUN
MUN
MUN
MUN
MUN
MUN
MUN
MUN

53
51
47
46
45
37
30
24
23
19

MUN 39
MUN 38
MUN 25

MUN 44
MUN 3
MUN 1

MUN 17

MUN 52
MUN 25
MUN 10

MUN 15

61
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Figure 2. The pollution potential index (Step 5) and the number of impoundments.

0¢



e e

’ 3 S E [ ) [

TABLE 4.
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THE HEALTH HAZARD (STEP 6) AND THE SITE IDENTIFICATION CODE

CASE A CASE B CASEC CASED
. Highest Priority: Rate the cosest water welt Second Prurily: if 1hem i no well selistying Third Priority: I no surface water or warer well | Lowest Briosity: I there are so surface waters
Distance (Metery) within 1600 meters of the site that is in the Case A, rate the closest surface water withia aatislying Case A or 8 exists, zute the vlosest or water wells wishin 1600 mieters of (e site
anticiputed ditection of waste plume movement. | 1600 meters of the ste that is i the snticipaied  fwater supply well ar surface water supply within § is any dircction, e the »itens “Ob."
dircction of the waste plume Rioveneal. 1600 meters of the site that is pet da e antici-
pated disection of waste glumu movemeny.
l < l Municipaf = Mun
] industrint = Ind
g 18 Agricultaral = Agr
38 Mining = Min
Oitd Gas = 084G
< 200
> 200, S 400 -
> 400, S 800 .
> 800, £ 1600
Ol)l 0&G B O&G 45 0&G 120
9 49 126
10 50 13t
3] 51
> 1600 f— - = r2 52
O&G Y 13 [
2 14 73
3 15 9
4 16 95
5 17 97
6 29 a4
7 in s

12

”

il



DISTANCE
(meters) CASE A CASE B CASE C CASE D
OA 8B 7C
£ 200 | Municipal [:]
Industrial V//////’
7a | 68 5C| Agricultural RN\
>200, & Mining
<400 Oil & Gas UII]]]]]]]
@ % One square Is D
5A 4B 3C| equivalent to 10
>400, impoundments
£800 ” A
Al 7N
3A 2B {1c
>800, |
<1600 | —
Al % s
oD
>1600 . . _
Figure 3. The health hazard (Step 6) and the number of impoundments.
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TABLE 5.

SUMMARY OF THE CONFIDENCE RATINGS FOR EACH ASSESSMENT STEP

Assessment Step and Category

Percentage of Sites for Each

Degree of Confidence

A B C

Step 1: Unsaturated Zone

Municipal 77 23 0

Industrial 93 7 0

Agricultural 50 33 17

Mining 0 100 0

0il & Gas 30 70 0
All Categories Combined (STEP 1) 64 35 1
Step 2: Groundwater Availability

Municipal 80 20 0

Industrial 93 7 0

Agricultural 67 33 0

Mining 0 100 0

0il & Gas 0 100 0
All Categories Combined (STEP 2) 57 43 0
Step 3: Groundwater Quality

Municipal 86 14 0

Industrial 87 13 0

Agricultural 83 17 0

Mining 100 0 0

0il & Gas 54 46 0
All Categories Combined (STEP 3) 76 24 0
Step 4: Waste Hazard Potential

Municipal 25 75

Industrial 53 47

Agricultural 83 17

Mining 0 100

0il & Gas 0 100
All Categories Combined (STEP 4) 27 73
Step 5: Pollution Potential No confidence rating assigned
Step 6: Health Hazard

Municipal 0 93 7

Industrial 7 93 0

Agricultural 0 83 17

Mining 0 100 0

0il & Gas 0 3 97
All Categories Combined (STEP 6) 2 64 34
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Each step of the assessments has been separated into groups of matching
confidence ratings (Table 6). Each entry has the site identification number

separated by a dash from the following assessment value for that site.

CONCLUSIONS

A poliution potential greater than 19 could denote a site which may pose a
threat to groundwater supplies. A total of 34 sites (154 impoundments) were
identified with pollution potentials greater than 19 (Table 7). Of these 34
sites, 13 sites (35 impoundments) were also rated as a case A with regard to the
health hazard step. A combination of these two ratings would denote impoundments

which may pose a serious threat to groundwater supplies.
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TABLE 6. CONFIDENCE RATINGS FOR EACH STEP OF THE ASSESSMENT
MUNICIPAL
Degree of Contidence Rating
A B c
198 1594 2798 26 $3B
39¢ 16-6C 282D 17.9¢
STEP § 4-5C 19-5C 29-98 32:5C
7-6¢ 21-0F 30.7C 362D
: 82D 25C 31.5C 3778
Unsaturated Zone 9.5C  235C 33.3D 33.88
10-98 249C 35-1E 3978 10 0
114C 2568 41-1E 493D
134C 26-6C 42-1E 51-7B Total Total
13A 1564 27-5A 234
- 334 16-3A 283C 1754
S1EP 2 3¢ 195a 2954 32.3C
73C 214C 30-3C 3634 )
Crounduater g3C 223 313C 3734
9.3C 23-54 13-3¢ 38-34
10-5A 2434 35-1E 39-3A
113C  25$A a54 5134 9 0
13:5A 26-3A 42-1E 53-3A Fotal Total
R
25 - - - y
STEP 3 35 215 3e 524 b
45 225 355 535 5
Groundwater Quality | 7.5 235 375 345 474
85 245 385 493 |
9.5 %gg 39-2 515
105 - 1-
148 215 425 38 6 o
133 28'_5, ;3:2 Total Total Total
T4 214 314 474
153'% g: gj gg: 2?: No ‘¢ Rating for Step 4
STEP 4 }éj 4-4 274 414 5314
19-4 44 29-4 42-4 534
Waste Hazard Potweatial 22-4 9.4 32-4 434 544
%gj 13-4 334 444 .
384 1 154 354 254 33
g?:ﬁ Totat 174 -4 62 Towl
-3 13IC  27-5A  384B  49-4B 154C
248 164B  28-4B  39.4B  S1-4B 253A
STEP 6 348 1768 29-5A  41C  522B 36-3A
44B  19-5A4  30-7A4  42-5A 53R
Heuith Huzard 7468 210D 3154  434B 5448
828 2274 3254  44-5A
948 235A  334B 458
o 1048 2468 354B  46-1C 3
11-:5A 2648 3728 4728
Tatal Toiul

Each entry is a site aumber - assessment value for That step.
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TABLE 6. CONTINUED
OIL AND GAS
Degree of Confidence Rating
A B8 C
1898 52-3D 19 10-5C 93-3D
1998 65-3D 2-1E 11-5C 95-3D
20-9A 398 12-3D 94-3D
STEP 1 29.6C 49B 133D  1144C
30-2D 5-5C 14-3D  116-1E
Unsaturated Zone 452D 63D 153D 120-IE
49-3D 798 16-3D  126-3D
50-3D 3] 8-2E 17-4C  131-3D 26 0
51-3D Total. 9:5¢ 733D Total Toial
-1E 10-3¢ 19-5A 65-1C 131-3C
2-1E 11-1C 20-3A 73-3C
STEP 2 3-5A 12-1C 29-1C 93-3C
4-5A 13-1C 30-1C 95-3C
Groundwater Availability 53¢ 14-1C  4s3Cc  97-3C
6-3C 15-1C 49-1C  114-3C
7-5A 16-1C  50-iC 116-1C
0 8-l 17-5A 51-1C  120-1C 37 o
Tolal 93C 1854 s2.1C 1263C Total Total
18-5 52-5 126-5 14 10-5
19-5 65-5 1315 222 11-§
STEP 3 20-5 73-5 34 12-5
) 295 935 44 135
Groundwater Quality 30-5 955 54 14-5
45-5 97-5 6-4 155
495 114-5 74 16-5
50-5 116-5 20 8-5 17-4 17 0
515 120-5 Totat 9-5 Fotal Total
1-2 10-7 19-7 65-7 1317
: 2-7 117 20-7 73-7
STEP 4 3-7 127 297 937 e
4-7 137 30-7 95.7 No C’ Rating for Step 4
Wasic Huzard Poteatial 5-7 14-7 45-7 971
6-7 15-7 49-7 114-7
7-7 16-7 50-7 116-7
0 87 1741 S17T 12047 kY]
Total 9-7 18-7 52-7 126-7 Total
20-5A i-OD 100D 1934 730D
20D 110D 290D 930D
STEP 6 30D 120D 300D 95-OD
40D 130D 450D 970D
Health Hazard | sOD 140D 490D 1140D
60D 150D 500D 1160D
70D 160D 510D 120-0D
0 1| sop 170D 520D 1260D
Total Total 9-ah 183A 650D 131-0D

Each entry isa site number-assessment valuc for that step
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TABLE 6. CONTINUED
AGRICULTURAL AND MINING
Degree of Confidence Rating
A B C
Agr 1-5C Min 2-7B Agr  45C X
Agr69A iﬁr gjg
7. gr
STEP 1 Agr 73D ,
Unsiturated Zone
3 3 : i
Total ol . Total
Agpr 1-5A Min  2-3A
Agr 4-3C Agr 35A .
STEP 2 Agr 6-4C Agr 56A
7.
Groundwater Availubility Agr 7-5A
4 3
Total Towd
Min 2.5 Agr 35
Agr 1S5
STEP 3 Agr 45
Agr 53
Groundwaier Quality Agr 6§
Agr 75
6 . 1
Total Toud
Agr 1.5 Min 24
STEP 4 :3: ::g Aar 53 ' Na *C” Rating for Step 4
. | ]
Wastc Hazard Potential Agr 1S
5 2
Total Total
Min 248 Ag &I1C
Agr  1-5A
: Agr  3-7A
STEP 6 Agr 53A
; 2 Apr 648
Heulth Hozurd Asr 734
s} 6

i
Total

Each eniry is a site mnuber-assesament value for that siep
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TABLE 6. CONTINUED
INDUSTRIAL
Degree of Confidence Rating
B
. 14D 11-4C 254C 39-4C 132D
STEP 1 25C  156C  27-5C 24.9C
33E 164D  284C
Unsaturated Zone 4-0E 175C 294D
5-5C 18-1E 30-3D
74C  191E  315C
84D 20-3D 334C
9-5C  224C 37-5C 28 2 0
104C  23-0E  384C Total Totat Total
1-ic 11-5A 25-5A 39-5A 13-1E
23A 1544E 27-5A 24-5A
STEP 2 34C 16-1C  28-5A
4-3A 17-3C 29-3C
Groundwater 5-5A  181E 30-5A
Availability 7-5A  19-5A  31-3C
8-3C 204C 33-5A
9-5A 22-5A 37-5A 28 2 0
10-5A 23-3A 38-5A Totat Total Towl
25 155 285 I IRE
32 17-5 29-5 135
STEP 3 a5 185 30.5 16.4
Groundwater Quality - ;_'55 ;gg g;'g ) 244
8-5 225 375
9-5 235 38-5 .
10-5 25-5 39-5 26 4 0
s 275 Total Total Toul
4-3 27-4 1-4 227
7-8 282 22 24-4
STEP 4 8-5 29.5 36 25.5 No *C* Rating for Sicp 4
Waste Hazard Potential :?_g g;g gg 3(7)_2
13-8 38-2 154
174 398 16-7
184 | 16 19-3 14
B Total 20-1 Total
1-3A | 24B 1568  2544B  394B
3.0D | asa 1628 2748
STEP 6 568 1774 284B
74C 1888 29-2B
Health Hazard 8SA 1978 30-2B
\ 968 20-68 314D
10-5B  22-2B 333C
2 11-3C 23-5A4  373A 28 0
Toml | 133A 2468 3888 Total Tott

Each entry is a site number-assessment value for that step
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TABLE 7. SUMMARY OF ASSESSED SURFACE IMPOUNDMENTS WITH OVERALL
GROUNDWATER CONTAMINATION POTENTIAL GREATER THAN 19

*
Potential
# of Groundwater Endangerment
- Category Site # Impoundments Contamination To Current
Per Site Potential Water
Supplies
Municipal 1 3 21 34
3 4 21 4B
10 2 23 4B
Ls 8 24 1c
- 17 6 22 6B
i 25 3 20 3a
29 6 23 . 54
% : 2 2
ES 1
" &b 5 21 54
32 3 23 2B
il Total 11 Sites 43 Impoundments - -
Industrial 5 6 2 68
. - 7 3 22 4c
9 3 23 68
i0 3 22 SA
. 22 3 21 2B
24 4 22 &8
26 5 22 3A
. a7 1 20 3A
39 2 22 4B
S Total 9 Sires 30 Impoundments - -
Agricultural 1 1 20 3A
. 3 1 24 7A
r 5 L 20 3
4 1 23 4B
- Total 4 Sites 4 Impoundments - -
. 0il & Gas 1 Jax 21 op
| 3 2 25 oD
¢ 4 3 25 oD
. 7 2 25 oD
= 9 27 20 oD
. 4 20 oD
. 17 30 20 0D
18 4 26 3a
19 1 26 3A
L 20 1 24 5a
Total 10 Sites 77 Impoundments - -
. Total For All 34 Sites 154 Impoundments
< Categories
ko
*Rating the potential endangerment to a water supply (Silka ard Swearingen,
1978).
F - )
N Case &4 - Highest Prioriry: Rate the closest water well within 1600 meters of
;” the site that is in the anticipated direction of waste plume movement.
Case B - Second Priority: If there is no well satisfying Case A, rate the
(‘ clogsest surface water within 1600 meters of the site that 1is in the
5o anticipated direction of the waste plume movement.
Case C - Third Priority: If no surface water or water well satisfying Case A
i or B exists, rate the cloeest water supply well or surface water sup-
“ ply within 1600 meters of the site that is not in the anticlpated
direcrion of waste plume movement,
r - Case D -~ Lowest Priovity: If there are no surface waters or water wells with-
in 1600 meters of the site in any direction, rate the site as "0b."
= y Select the appropriate rating for the given distance and case:
7
S Distanc
((:e:: r:) Case A Case B Case C Case D
F 0
< 5 200 94 88 7c -
E7 >200, $ 400 7 68 5C hd
- >400, S 800 54 4B 3C -
>800, < 1600 34 2B ic -
>1600 oD
/v ** one {mpound per well.
AT
o
L
L
N
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CHAPTER 5

WATER TABLE AQUIFERS

General information on the unconfined aquifers in the State of Utah was
acquired from reports on groundwater conditions in Utah which have been
published every spring since 1961 by the Uﬁah Department of Natural Resources,
Division of Water Resources, in cooperation with the United States Geological
Survey (Gates and others, 1978). Another major source of information on
unconfined aquifers in this state was the Hydrologic Atlas of Utah (Jeppson
et al., 1968).

Data were also collected from well logs at the Division of Water Rights
for this state. The major problems that occurred with reliance on well logs
were poor quality data and the dearth of well logs in the totally unpopulated
areas of this state. The well logs for the municipal and industrial areas
were generally sufficient to obtain reasonably reliable data for the aquifer
evaluation in populated areas. In the mining and gas and oil areas well logs
were essentially non-existent or if available only very sparse data were
obtained. Most of these well logs indicated very deep wells and very poor
descriptions were given from the ground to 30 meter depths. The wells in the
oil and gas areas were primarily exploration wells for gas and oil. Thus the
most reliable data would be near the more populated municipal areas whereas
very little or marginal data were available for the gas, oil, and mining
areas. Characteristically the well logs were recorded in the following depth
ranges:

- 1 meter
- 3 meters
10 meters

- 30 meters
> 30 meters

O W =0
L
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Because most of the wells exhibited standing water levels greater than 10 meters,

the precision of the data was less than desired. Also, a few of the well
logs ﬁsed dated back to approximately 1940. It would be expected that these
well logs would be outdated due to drawdown in the aquifers mainly from
high irrigational water use. In some cases shallow water is ignored
when culinary water wells are being drilled to a greater depth. This may
cause a false estimate of the shallow water aquifer level, Although unpopu-
lated, the National Park sites all had at least 1-3 well logs from which to
gather data., This was not the case for a few of the U.S. Forest Service
sites in the Wasatch National Forest,

The location of surface impoundments has been illustrated with the loca-
tions of groundwater development (Figure 4). The base map used for the figure
was a U.S. Geological Survey map (1-500,000 scale). The areas of groundwater

development were superimposed from the first figure in Gates and others (1978).

Most of the impoundments in the state occur in an area of groundwater development

or next to surface water itself.

One of the more difficult tasks was to evaluate the well logs as there
appears to be no standard technique for reporting data. It appears there
should be some coordination and standardization in this area. It would also
be extremely helpful if a long~term data base was being established and-
compiled on water quality of the groundwater within the state., This could
possibly be coordinated with the semi-annual and continuous measurement of

groundwater aquifer levels being done by the USGS.
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Figure 4. Areas of groundwater development with the locations of surface im~

poundments in the State of Utah.
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CHAPTER 6
INSTANCES OF GROUNDWATER POLLUTION FROM

SURFACE IMPOUNDMENTS

There have been instances of groundwater pollution in the State of Utah.
The cases which will be discussed range from suspected cases to cases where legal
action has been taken to resolve the problem. The two cases in which legal

action have been taken were both related to the oil and gas industry in Utah.

OIL AND GAS INCIDENCES

Both of the legal actions were related to common carriers dumping oil
waste off site from the oil and gas company sites (McNeal and Roberts, 1979).
These trucking companies were hired to remove related oil waste which could not
be reinjected at the oil drilling site. When these companies dispose of these
oil wastes by dumping them in abandoned gravel pits or unlined pits, they have
been requested by the Utah Water Pollution Committee to cease such practice.

In both of these cases problems arose when these dumping practices contaminated
private culinary water wells.

The first case is referred to as Pinder's Pits., Water samples from private
culinary wells were analyzed at the Division of Health State Laboratory (Salt
Lake City, Utah) in April, 1977. These samples were found to exceed maximum
recommended concentrations prescribed in the U.S. Public Health Service Drinking
Water Standards for the following constituents: TDS, Sulfate, Chloride, Total
Iron, Manganese, and Turbidity. The Uintah County Sanitarian was notified of
these results in writing. On March 15, 1977, Mr. Pinder of Trans Western Tankers,
Inc. was notified by certified mail of a request by the Utah Water Pollution

Committee to immediately cease all salinity waste disposal activities into these
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pits. Waste disposal activities were concluded at that time. However, the
owners of the private culinary water wells attempted to collect damages from
Trans Western for their contaminated water supplies. This action ended in the
Fourth Judicial District Court, Duchesne Court House on April 2, 1979. The
defense lawyer showed that none of the plantiffs held legal water rights to their
well water. Therefore the judge dismissed the case. No assessment was available
for this site.

The second case occurred in Roosevelt as a civil court proceedings against
Western Petroleum, another common carrier company. A letter was sent to Western
Petroleum during 1977 by the state stating that the disposal site being utilized
by Western Petroleum was not an authorized disposal site. Another letter was
sent during Spring, 1979, advising them to cease operations. The company was
operating without a permit and the disposal site was mnot appropriate. Residents
who lived in the area had well water samples analyzed at both the Divisioﬁ of
Health State and Ford Laboratories (SLC). They took Western Petroleum to court
for damages. These residents had had legal rights to the water for some time.
They were awarded $30,000 in damages by the jury. Western Petroleum was penalized
every time they dump at the site. They have purchased another site for disposal
purposes, These plans are currently being reviewed by the state, No assessment
was available for this site.

The entire Uintah Basin area is dotted with these trucking firms. Because
of the lack of méhpower, action taken has always been in respomnse to complaints.
There is also a lack of baseline groundwater quality data and detailed geological
information available. This creates problems in establishing responsibility for
contamination problems.

A third incident involving a private culinary water well occurred in the

Uintah Basin. Mrs. George Fisher, who lives 1.5 miles north of Altamount,
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complained during November, 1977, that her laundry was turning orange and her
water tasted badly (Mike Thompson, 1979). A Chevron drilling rig was located
1/4 mile from her water well. The State Sanitarian in Vernal was contacted.

He could find no source of contamination from the Chevron site., The pits at
the drilling site were filled and the problem is improving. Chevron was
cooperative in this incident. The Chevron wells in this area were assessed and
are identified as 0il and Gas site 50. The groundwater contamination potential

was 16 and the potential health hazard was 0D in this assessment.

INDUSTRIAL INCIDENCES

The state is currently investigating a site in Salt Lake City owned by Amoco
0il Company used for oil sludge waste disposal (McNeal and Roberts, 1979). This
site was approved ten years ago, but the Amoco 1979 reply to the state did not
provide information about any sealing material which might have been used for
the oil sludge disposal. This case may go into legal action. This site was
assessed as Industrial site 39. The inquiry about the type of bottom liner was
left unanswered on the assessment form. The assessment yielded a groundwater
contamination potential of 22 and a health hazard of 4B.

Two Uranium and Vanadium processing plants have waste impoundments which may
pose problems (McNeal and Roberts, 1979). The first site belongs to Rio Algom,
Moab, (Industrial site 6). This site has been located but enough information was
not available to assess it. The waste impoundments may be unlined but no pond
has greater than 15 acres of surface area. The NRC has been contacted by the
state requesting information on the Rio Algom site. But the state has received
no information from them. The second site is owned by Atlas Minerals of Moab.
There was not enough information available to identify this site. It is located

close enough to the Colorado River that a 50 year flood reaches the base of the
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waste impoundments. One monitoring well near a tailings pond has shown increased
radiocactivity entering the groundwater.

A municipal water source in Elberta was contaminated with high levels
of TDS, nitrates, magnesium and iron (Georgeson, 1979a). Elberta developed
a new well for its culinary water supply. There are mine drainage ponds above
Elberta which are owned by Kennecott Copper Corporation. However no action
could be taken because there was no baseline data for the town's water supply.

A comparative analysis of Elberta well and the mine drainage ponds did not
indicate similar chemical ratiog. At this point we have no explanation for
the contamination, unless it is of natural origin. This site was not identi-
fied in the assessment process. The only site located and assessed which is
owned by Kennecott Copper Corporation is in Magna (Industrial site 3).

The Colorado River Salinity Control Act of 1974 limits effluents from
industrial discharges. The waste impoundments operated by Utah Power and Light
at Huntington (Industrial site 24) within the Colorado River drainage area are
total containment ponds. However, some of the water from these ponds are used for
irrigation at an experimental farm (McNeal and Roberts, 1979). Salt precipita-
tion (gypsum) occurs at the soil surface from this practice. This may be contri-
buting to the salinity of the groundwater in the area, but this practice was
proceeding two to three years before baseline data were gathered. Therefore, it
is difficult to assess the impact of this practice. The Utah Power and Light
Huntington ponds were ofiginally to be total containment ponds., Data recently
supplied by Utah Power and Light indicates that the naturally occurring ground-
water in the farm area has a TDS greater than 1000 mg/l. The assessment for
this site yielded a groundwater pollution potential of 22 and a health hazard

rating of 6B.
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MUNICIPAL INCIDENCES

An irrigation reservoir was constructed over the spring which is the water
supply for Newcastle (Georgeson, 1979a). Since construction of the reservoir,
there have been complaints by Newcastle residents of taste and odor problems
associated with their water. This water is treated by sand filtration before
distribution., This incident is not related to waste impoundments and so no site
was identified for assessment purposes.

In the Cedar City Valley the water supplies of four cities were contaminated
by elevated nitrate levels (Georgeson, 1979a). This contamination may have been
from natural causes. A sewage treatment method used in this area is land appli-
cation. Before application, the sewage is stored in a pond. The original pond
in this system, which leaked badly, has subsequently been replaced by a new
system, As a result of an on-going monitoring project in the Cedar Valley any
suspicions that the nitrate contamination in the wells is a result of the land
application of sewage treatment plant effluent or its storage have been elimi-

nated. This site was not identified during the assessment process.



CHAPTER 7

EVALUATION OF EXISTING STATE PROGRAMS

The Utah State Board of Health is a body politic recommended by the
Governor and approved by the Utah Senate that serves as the regulatory
authority for the State Department of Health (Holt, 1979). Regulatory
and enforcement authority is vested in the State Board of Health by Section
26-15-5 of the Utah Code Annotated, 1953, as amended. Additional
regulatory committees have been authorized by state law to promulgate rules
for the control of specific health or environmental programs as have been
deemed necessary with increasing demands on the state's natural resources
and environmental protection programs (Figure 5).

The state water pollution control organization consists of the
Division of Enviroumental Health within the State Health Department (Pitkin,
1979). The Division of Environmental Health (Figure 6) includes Bureaus
of Water Pollution Control, Public Water Supply, and Solid Waste Manage-
ment, each working under separate state legislative authority and under
separate federal acts: The Federal Clean Water Act, the Safe Drinking
Water Act, and the Resource Conservation and Recovery Act. The organiza-
tion of the state environment health programs is currently under review
by a state appointed reorganization committee. Therefore, this organiza-
tion may change within the near future (Dalley, 1980).

Under present Health Department policy, the Bureau of Water Pollution
Control has been designated as the lead agency for conducting the permitting
and operational requirements for pits, ponds and lagoons and for the

construction of facilities for the containment of sludges from water and
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sewage treatment plants (Holt, 1979). It should be understood, however,
that a dual regulatory responsibility exists between the Bureaus of Water
Pollution Control and Solid Waste Management for control and disposal of
sewage and wastewater sludges. The Bureau of Solid Waste Management presently
assumes a significant role in establishing policy for the management of
sewage and water treatment sludge. The Solid Waste Bureau is currently
conducting a study into the final disposal of treatment sludges for inventory

and health purposes.

BUREAU OF WATER POLLUTION CONTROL

The Bureau of Water Pollution Control operates under the Water Pollution
Committee which has the statutory authority to conduct the water pollution
control program in the state (Pitkin, 1979). This committee is made up of
nine members appointed by the governor, and makes policies and adopts

regulations to implement the state law.

Institutional Framework

The Utah Water Pollution Committee has the responsibility and
authority to conduct a water pollution control program for waters of the
state under Sections 73-14~1 through 73~14~13 of the Utah Code Annotated,
1953, as amended. Programs and regulations have been developed to control
point source discharges of pollution to surface waters of the state. Control
of discharges to groundwater has been controlled primarily through regulations
for the construction of subsurface disposal systems for sanitary wastes

(septic tanks and drainfields) and sealing of lagoons to minimize seepage.

Organization

Proposals to inject liquids into underground strata have been dealt with

on a case-by-case basis which has effectively resulted in a prohibition of
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any injection .(as opposed to percolation) of wastes into the ground, or any
injection of water into an aquifer of higher quality than that of the injected
water. An Underground Injection Control Program is being developed by the
state in accordance with the Federal Underground Injection Control Reguiations
pursuant to the Federal Safe Drinking Water Act.

Control of pollution to surface and underground waters from nonpoint
sources is much more complex and authority is somewhat ambiguous. Nonpoint
sources of pollution are being dealt with primarily under the 208 program
pursuant to the Federal Clean Water Act. Local 208 agencies have developed
and are developing control plans including implementation of best management
practices to mitigate pollution from nonpoint sources, primarily land runoff

whether urban or agricultural.

Monitoring Efforts

The Bureau of Water Pollution Control has had a monitoring program
for surface waters for many years. However, surface impoundments of waste-
waters have been routinely monitored only if there was a discharge to
waters of the state. Other types of totally contained waste impoundments
have not been routinely monitored by the Bureau of Water Pollution Control.
Groundwater quality data have come mostly from tests conducted on new
culinary water wells and these data are handled by the Bureau of Public

Water Supplies.

Enforcement History

The State Health Department has taken legal enforcement action infrequent-
ly and only as a last resort to obtain compliance with the law. For the most

part requiring strict adherence to adopted regulations has prevented many
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problems from ever developing; where this has failed, good faith negotiations
have usually resolved the problem.

State regulations for surface impoundment of wastes require that only
minimal percolation be allowed (less than 1/4" per day). Usually this is
used in cases of sanitary wastewater ponds where slow percolation through
tight soil will tend to purify the water. Various industrial wastes are
dealt with on a case-by-case basis. If a waste is composed of conventional
pollutants then some minor percolation can be allowed but if the wastes
are toxic, or in some cases contain high levels of total dissolved solids,
impermeable liners would be required and/or monitoring wells surrounding
the ponds to give warning of any pollution of groundwater. Rapid percolation
of wastewater as a waste treatment method has not been generally accepted
in the state. Wastewater is required to be adequately treated before being
allowed to percolate freely through porous soils. At the present time, no

state legislation is pending.

BUREAU OF SOLID WASTE MANAGEMENT

The Bureau of Solid Waste Management has the state administrative
responsibility for the control, regulation, management and disposal of
all solid and hazardous waste materials, excluding radioactive wastes,
generated within the State of Utah (Holt, 1979). This responsibility
includes regulatory control over existing waste disposal sites as well as
those that may have been abandoned and also includes the approval authority

for all new landfill sites and proposed resource recovery projects.

Institutional Framework

The Bureau of Solid Waste Management 1is authorized to control solid

waste disposal and solid waste disposal sites through regulatory measures
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promulgated in the Utah Code of Solid Waste Disposal Regulations, adopted
by the Utah State Board of Health, July 17, 1974. This Code is the legal
set of regulations for use by Bureau staff in the principal source of solid

waste policies for safe management and disposal of waste materials.

Organization

The Bureau of Solid Waste Management is extensively involved in the
state groundwater protection program in coordination with the 208 water
pollution control program and the Clean Water Act. The Bureau has provided
comments and technical assistance to the Bureau of Water Pollution Control
and Public Water Supplies. The Code of Solid Waste Disposal Regulations
requires that all approved waste disposal sites be located in areas that

will prevent groundwater contamination and the pollution of surface waters,

Honitoring Efforts

The Bureau is continually working with elected officials, private
operators and various levels of government involved in solid waste pickup
and disposal to upgrade or close dump sites that are sources of potential
contamination to surface and groundwater. The Bureau of Solid Waste Manage—
ment maintains a constant cooperative liaison with the other Bureaus involved
with controlling the environmental quality of the water sources and surface
impoundments of the state.

Any dump site or landfill that poses existing or potential health
hazards to groundwaters or pollution of surface waters of the state is being
identified and the responsible persons or agencies are notified concerning
the problems. The Bureau is providing maximum technical assistance wherever

possible to relocate these dumps and prevent future contamination.
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Enforcement History

The Bureau of Solid Waste Management has a regulatory interest in

the management and control of pits, ponds and lagoons. The Code of Solid
Waste Disposal Regulations makes specific reference to proper storage and
disposal of all forms of waste materials. Special reference is documented
in the solid waste code for the storage, handling and disposal of special
and hazardous wastes. By regulatory definition, water and sewage treatment
sludges are listed in the Code of Solid Waste Disposal Regulations as
requiring special handling and disposal. Consequently the Bureau has in-

terest in the inventory of all types of waste disposal lagoons.

BUREAU OF PUBLIC WATER SUPPLIES

The Bureau of Public Water Supplies regulates the health related
concerns of public water supply systems in Utah (Georgeson, 1979). Public
water sﬁpply systems are defined as those serving 15 or more residential
connections or 25 or more people for at least 60 days annually. The
regulations provide for standards for the design and construction of water
system features, water quality and quantity, and monitoring.

The authority for these activities are Sections 26~36 and 26-15-4 &
5 UCA, 1953. Regulations have been adopted by the Utah State Board of
Health and the Utah Safe Drinking Water Committee and became effective
November 15, 1979.
Organization

The Bureau is now organized with a bureau director and two sections whose
chiefs report to him. The two sections are Design/Evaluation and Monitoring/
Enforcement, There are two sanitarians whose tasks are monitoring and operator

training and five public health engineers who review plans and specifications,
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conduct sanitary surveys, and provide technical assistance. The engineers are
assigned to work with the water systems in specific counties. This organization
will very likely change in the future with the sections becoming more'rigid.

Institutional Framework

The Bureau of Public Water Supplies is part of the Division of Environ-
mental Health of the Utah State Department of Health. There are six bureaus
within Environmental Health: Air Quality, Public Water Supplies, Radiation
and Occupational Health, Sanitation, Solid Waste Management, and Water
Pollution Control. The Bureaus provide an integrated approach to environ-

mental health matters in the state.

Monitoring Efforts

All public water supply systems in the state are required to have
water samples analyzed for bacteriologic quality each month. The number
of samples required is determined by the population served. (The require-
ments are the same as the Safe Drinking Water Act regulations.) The quality
is determined by the standards established by the Public Health Service and
EPA's Interim Primary Drinking Water Regulatioms.

It has been the goal of the Bureau to analyze the chemical quality
of each public water supply source in the state every three years. This
goal has not been met but considerable effort has been made in this area
in the past five years. Every source of water proposed for use in a public
water supply system must meet chemical quality requirements. Recently those
requirements have been the 1962 Public Health Service Drinking Water Standards.
The requirements are now modifications of the SDWA's National Interim Drinking

Water Standards.
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Enforcement History

There have been a few instances in the history of the Bureau of Public
Water Supplies where actions of the enforcement nature have been taken
because of pits, ponds and lagoons. During the period 1965 - 1976, the
chemical quality of water from the well serving the unincorporated community
of Elberta deteriorated comsiderably. Ponds designed to hold mine drainage
water located about 2 miles away from the well were suspected but no evidence
to that effect was obtained.

The community of New Castle and Ogden City both had spring water
gources which were inundated by irrigation reservoirs. The springs were
redeveloped before being inundated with the object of retaining them as
public water supply sources. These efforts were futile and the springs
in bofh cases had to be abandoned primarily because of taste and odor
problems.

A problem of nitrate contamination of well water sources in Cedar
City Valley is now being investigated. One of the suspected sources of
the nitrate has been a sewage effluent holding pond. However, the

evidence gathered to date has not pointed in this directionm.

OTHER AGENCIES

Other state agencies which are also concerned with surface impoundment
include the Division of Water Rights and the Division of Water Resources,
each with concerns with water rights and water quantity. The Division of
Wildlife Resources also has concerns with respect to water quality but they

have no direct control or authority.
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SUMMARY

The general concern of the state is one of manpower problems. This
manpower is necessary to enforce the current regulations but it is beyond
the state budget at the present time. Otherwise, the interactions between

agencies at the state level did not appear to suffer from any problems.
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CHAPTER 8

EVALUATION OF EXISTING FEDERAL PROGRAMS

In general, the State of Utah is currently working with the federal
government to implement state primacy in the federal programs which would
concern the protection of groundwater from surface impoundments. Evalua-
tion of the federal programs is difficult due to the short duration of most
of the interactions between the state and the federal government regarding
these programs. However the following comments were of fered by the state
agencies involved with the federal programs at the present time,

The Bureau of Public Water Supplies has not until very recently been
involved in any federal program (Georgeson, 1979). Application was made to
the EPA for primary enforcement responsibility (primacy) of the Safe Drinking
Water Act. Utah was granted primacy under PL 93-523, "Safe Drinking Water
Act," effective February 28, 1980. This program falls under the Bureau of
Public Water Supplies. The Bureau of Water Pollution Control is slated to have
primacy for the underground injection control portion of the SDWA. Having had
no experience with federal agencies controlling pits, ponds and lagoons, no
evaluation can be offered,

The Bureau of Water Pollution Control would not be involved unless
there is a discharge from a surface impoundment, because it would not come
under the federal Clean Water Act (Pitkin, 1979). If there is a discharge
then an NPDES Discharge Permit would be required and issued by EPA. Impound-
ments of hazardous wastes come under the Resource Conservation and Recovery
Act and these programs are administered on a state level in the Bureau of
Solid Waste Management.

The State of Utah and other appropriate governmental agencies are

working with EPA through the regulatory procedure stipulated in the Resource



Conservation and Recovery Act to assume state control over the regulatory
activities currently being promulgated by EPA (Holt, 1979). Utah has

already initiated action to assume primacy with the passage of the Hazardous
Waste Act of 1979, Utah Code Annotated, Sections 26-37-1 to 26~37-15, 1953,
as amended. By provision of this act, the governor has appointed a ngardous
Waste Committee to promulgate rules and regulations for hazardous wastes
control and to assume full authorization of the hazardous waste program as
soon as the Environmental Protection Agency provides the appropriate guidance
and approvals bf application. The Hazardous Waste Committee presently has
the regulatory authority to establish a control program over hazardous waste
materials from their point of generation until they are properly disposed,
The state is embarking on a course to assume all of the authority provided
for in the Resource Conservation and Recovery Act., That authority includes
issuance of facility permits for storage, treatment disposal facilities for
hazardous wastes and for establishment of a manifest tracking requirement for
transportation of wastes from generation to ultimate disposal.

The Division of 0il, Gas and Mining is currently working with the
Bureau of Water Pollution Control to control discharge to underground water
and discharge from surface impoundments by the issuance of NPDES Discharge
Permits (Thompson, 1979). This appears to be adequate to protect the
groundwater.

The Planning Section of the Bureau of Water Pollution Control assessed
the groundwater for each 208 study area (Tate, 1979). This assessment was
based on the available information at that time. Based on the available
data, groundwater was not given a high priority in any study area. Most

interest in groundwater was shown in Salt Lake County. A groundwater study



51
has been approved for Salt Lake County for fiscal year 1981 from 208 funds

from fiscal year 1980.
The majority opinion expressed that the federal programs have pro-
vided adequate regulatory framework. The main problem is finding the man~

power necessary to enforce the regulations already promulgated.
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APPENDIX A

DESCRIPTION OF CODES USED IN THE ASSESSMENT PROCEDURE



Appendix A

Summary Tables for the Evaluation of the Assessments

(Silka and Swearingen, 1978)

GUIDELIHES FOR OETERMIMING CATEGORY

Step 1. Rating of the Unsaturated Zome.
Earth Material
Lategory { A (RN v v Vi
bnconsolidated Gravel, Fine to Very band with Sand with Elay with Clay
Rock Medium to Fine Sand £ 15% clay, >15% but < 50% sand
Coarse Sand Bile £50% clay
onsolidated Cavernous or |Fractured bands tone Sandstone Biltstone Unfractured
Rock fractured Igneous and Moderately {Well Shale,
Limestone, Hetamorphic Cemented) Cemented) Igneous and
Evaporl tes, {Except Lava) Ffractured Metamorphic
Basalt Lava Sands tone bhale Rocks
Fault Zones {Poarly
Cemented)
Representative
Permeability
2
n gpd/ft - >200 ©2 - 200 0.2 -2 <b.2 < 0.02 £ 0.002
-2 -4 -2 -5 ~& -5 -6 -7
n cm/sec - >10 g - 10 o - 10 <10 <10 &
i RATING MATRIX
. >3 94 68 ke 20 (i} 4 oF
”“; »10 $30 98 78 5C 30 g oG
& €
A >3 80 ¢ 88 6¢ D 2 oh
6w
me 21 €3 90 9F 7 50 3E IF
4 e o
“ 9o £
sk >0 £ 9E 96 94 91 94 13
Sl B
£ 5
o 3 Fe
Step 2. Rating of the Ground Water Avallabifity
Earth
Material
Catagory 1 it Pt
Unconsollidated Gravel or sand Sand with £3%0% Clay with £50%
Rock - clay sand
Cavernous or Moderately to . Siltstone,
Consolidated Fractured Rock, Well Cemented Unfractured
Rock Poorly Cemented Sands tone, Shale and other

GUIDELINES FOR DETERMIMING CATEGORY

Sandstone,
Fault Zones

Fractured Shale

Impervious Rock

Representative
Parmeablility

2

in gpd/ft 22 0.02 - 2 < 0.02
-4 ~& -k -4

In cm/sec >0 10 =10 410
" EATING PATRIX

Thickness 30 6A 4c 2E

lof Saturated

Zone 3-30 SA 3c 13

{Meters}

£3 3A e 0E -




Step 1 confidence rating for determining the earth material of the

unsaturated zone.

Ratine
A

Basls for Determination of Rating

Driller's logs containing rellable geologic

" .descriptions and water level data;

U. 8. Department of Agriculture soil survey
used in canjunction with large scale, modern
geologic maps.

Published ground-water reports on the site,

Soil surveys or geologic maps used alone.
General ground-water regorts.

Drillers’ logs with generalized descriptions.
Drillers logs or exposures such as deep road cuts near
the site of contamination allowing interpolation
within the same general geologic unit,

On site examination withr no subsurface data and no
exposures of subsurface conditions nearby.
Estimation of water levels or geclogy based on
topography and climate.

Extrapolations of well logs, road cuts, etc.

where local geology is not well known.

Estimation based on generalized geologic maps.

Estimations based on topographic analysis.

Step 2 confidence rating for determining the ground-water availability

ranking.
This step involves the earth material categorization and thickness of the

aquifer’s saturated zone. The confidence rating for Step 2, Part A follows

the same basis ag Step 1, Part B above.



Step 3. Rating the Ground-Water Quallty

Rating

Quaifty

5

£ 500 mg/) TDS or a current drinking water
souree .

500 - $1000 mg/1 T0S
»1000 -~ 53000 mg/1 TOS -
3000 - 10,000 mg/1 T0S
»10,000 mg/1 TDS

No ground water present

Stép 3_confidence rating for determining background ground-water quality.

Rating
A

Basis for Determination of Rating

Water quality analyses indicative of background
ground-water quality from wells at the site or
nearby wells or springs or known drinking water
supply wells in vicinity.

Local, county, regional and other general hydro-
geology reports published by State or Federal

agencies on background water quality.

-Interpolation of background ground-water quality

from base flow water quality analyses of nearby
suriace streams.

Estimates of background ground-water quality from
mineral composition of aquifer earth material.
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CONTAHMINANT HAZARD POTENT{AL RANKINGS OF WASTE, CLASSIFIED

BY SOURCE FOR STEP &,

Hazard Potential

s1C et T
Humber Deseription of Waste Source Initfal Rating
01 AGRICULTURAL PRODUCTION « CROPS 1-2
a2 AGRICULTURAL PFRODUCTION - LIVESTOCK
ozl Livestock, except Dairy, Poultry and 3
Animal Speclalties (5 for Feedlots)
024 Dairy Farms 4
025 Poultry and Eggs 4
027 Animal Specialties =4
029 General Farms, Primarily Livestock 2
10 METAL MINING
101 iron Ores 4
102 Coppar Ores [
103 Lead and Zinc Ores 5
164 Gold and Silver Ores &
105 Bauxite and other Aluminum Ores 5
106 Ferroalloy Ores Except Vanadium 5
108 Metal Mining Services 4
1092 Mercury Ore &
1094 Uraniuvm-Radium-Vanadium Ores 7
1099 Metal Ores not elgewhere classified H
11 ANTHRACTTE MINING
12 BITUMINOUS COAL AND LIGNITE MINING 7
13 OIL AND GAS EXTRACTION
131 Crude Petrolewm and Natural Gas. 7
132 Natural Gas Liguids 7
1381 Priliing Oil and Gas Wells [
1382 OLl and Gas Fileld Explovation Services T -
1189 OL1 and Gas Field Services not elsevhere Variable depending on
classified Activity
14, MINING AND QUARRYING OF NON-METALLIC MINERALS,
EXCEPT FUELS
141 Dimension Store 2
142 Crushed and Broken Stone, Including Riprap 2
144 Sand and Gravel 2
145 Clay, Ceramic, and Refractory Minerals 23
147 Chemical and Fertilizer Minmeral Mining 4n7
148 Nonmetallic Minerals Services 17
149 Miscellaneous Non-metallic Minerals,
except Fuels -5
16 CONSTRUCTION OTHER THAN BUILDING CONSTRUCTION
1629 Heavy Construction, not elgsevhere classified
(Qredging, espccially in salt water) [ .
20 FOOD AND KINDRED PRODUCTS
201 Meat Products 3
202 Dairy Products 2
203 Canned and Preserved Frufts and Vegecables 4
204 Grain Mill Products 2
205 Bakery Products 2
206 Sugar and Confectionery Products 2
207 Fats and Oils 3
208 Beverages 2-5
202 Hisc, Food Preparation and Kindred Products 2
22 TEXTILE MILL PRODUCTS, ALL EXCEPT LISTINGS
BELOW
223 Broad Woven Fabric Mills, Wool (including ]
dyeing and finishing)
226 Dytag and Finishing Textiles, except 6
Wool Fabrics and Knit Goods
2295 Coated Fabrics, Not Rubberized [}
24 LUMBER AND WOOD PRODUCTS, EXCEPT FURNITURE
241 Logging Cawps and Logging Contractors 2
242 Sawmills and Planing Mills 2
2435 Hardwood Veneer and Plywood 4
2436 Seftwood Veneer and Plywond. 4
2439 Structural Wood Mewbers, not elsevheras 3
clagsified (laminated wood-glue)
2491 Hood Preserving 5
2692 Particle Board 4
2499 Wood Products, not elsewhere classified 2-5
26 PAPER AND ALLIED PRODUCTS
261 Pulp Mills &
262 Paper Mills Except Bullding Paper Mills [
263 Paperboard Mills &



Step 4 (Continued)

8IC

Number

28

29

30

k) |

32

33

2812
2813
2816
2219

2821

2822
2823
2824
2831
2833
2834

2861

2842
2843
2844

2851

‘2861

2865

2869

2873
2874
2875
2879

2891
2892
2893
2895
2899

291
295
299

301
302
303
304
306

k188

321
322
324
1274
3291
3292
3293

3312
333 .

Description of Waste Source

CHEMICALS AND ALLIED PRODUCTS1
Alkalies and Chlorine
‘Industrial Gases
Inorganic Pigments
Industrial Inorganic Chemicals,
not elsewhere classified '
Plastic Materials, Synthetic Resins, and
Nonvulcanizable Elaatomers
Synchetic Rubber (Vulcanizable Elastomers)
Cellulose Man-Made Fibers
Synthetic Organic Fibers, except Cellulosic
Biological Preducta
Medicinel Chemicals and Botanicsl Products
Pharmaceutical Preparations
Soap and Other Uetergents, except
specialty clesners
Specialty Cleaning, Polishing and °
Sanitation Preparation
Surface Active Agents, Finishing Agents,
Sulfonated Oils and Aasistants
Perfumes, Cosmetics, and other Toilet
Preparations
Psints, Varnisher, Lacquers, Enamels, and
Allied Products
Gum and Wood Chemicals . . - - ~ -
Cyclic (coal tdr) Crudes, and Cyclic
Intermediates, Dyes and Organic Pigments
(Lakes and Toners)
Industris]l Organic Chemicals, not elsevhere
listed
Nitrogenous Fertilizers
Phasphatic Fertilizers
Fertilizer Mixing Only
Pesticides and Agricultural Chemicals,
Hot Elsevhers Listed
Adhesives and Sealants
Explosives
Printing Ink
Carbon Black R
Chemicals and Chemical Preparations, not
Elsevhere Listed

PETROLEUM REFINING AND RELATED INDUSTRIES
Petroleum Refining
Paving and Roofing Materials
Misc, Products of Petroleum and Coal

RUBBER AND MISCELIANEOUS PLASTICS PRODUCTS
Tires and Inner Tubes
Rubber and Plastic Footwear
Reclaimed Rubber
Rubber and Plastics Hose and Balting
Fabricated Rubber Products, not Elsevhere
Clasasified

LEATHER AND LEATHER PRODUCTS
Leather Tanning and Finishing
{Remaining Three~Digit Codes)

STONE, CIAY, GLASS, AND CONCRETE PRODUCTS
Flat Glass .
Glass and Glassware, Pressed or 3lown
Cemant, Hydraulic
Lime -
. Abrasive Products
Asbestos
Gaskets, Packing, and Sealing Devices

PRIMARY METAL INDUSTRIES (EXCEPT AS NOTED BELOW)
Blast Furnaces, Steel Works, and
Rolling and Finishing Mills
Primary Smelting and Refining of
Nonferrous Metals

Hazsrd Potential

Initial Rating

E e N Y

1-3

L Ls 4o b L3 B B

w
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Step

§1C

Sucbes

34

35

36

37

38

19

49

4 (Continued)

347
3482
3483

3489

349

3691
3692

386

491
492

494
4952
4953
496

Hazard Poteatial

Description of Waste Soutce Iniztal Ratlng

FABRICATED METAL PRODUCTS, EXCEPT MACHINERY

AND TRANSPORTATION EQUIPMENT (EXCEPT AS NOTED 5
BELOW)
Coating, Engraviag, and Allied Servtces 8
Small Arms Ammunition 7
Ammunition, Except for Small Arms
aot Elsewvhere Clasgified 7
Ordnance and Accessories, not Elsevhere
Classified 7
Misc. Fabricated Metal Products 3-6
MACHINERY, EXCEPT ELECTRICAL 57

ELECTRICAL AND ELECTROWIC MACHIHERY, EQUIFMENT

AND SUPPLIES (EXCEPT AS NOTED BELOW) 5
Storage Batreries 8
Primary Batteries, Dry and Wet 8

TRANSPORTATION EQUIPMENT . 5-8
MEASURING, ANALYZTNG, AND CONTROLLING INSTRUMENTS:

PHOTOGRAFPHIC, MEDICAL, AND OPTICAL GOUDS; WATCHES 46
AND CLOCKS (EXCEPT AS NOTED BELOW)

Photographic Equipment and Supplies 7
MISCELLANEOUS MANUFACTURING INDUSTRIES 3-7
ELECTRIC, GAS, AND SANTTARY' SERVICES -

Electric Services 3-5

Gaz Productlon and Distribution 3

Water Supply 2
Sewerage Systems ’ H
Refugse Systems (except Hunicipal Landfills) 2
Steam Supply 2

1
£ o



Step 4 (Continued)

CONTAMINANT HAZARD POTENTIAL RANKINGS OF WASTES, CLASSIFIED

BY Type! FOR STEP 4

) . Wl T Hazard Potential b
Description Inttial Rating Humber
. SOLIDS
A Ferrous Metals l*“i 1100
Non<Ferrous Metals 1-7 1200
Resins, Plastics and Rubbers- . . 2 1300
Wood and Paper Materials {except as noted below) 2 1400
- Bark ) § 1hot
Textiles and Related Fibers 2 1500
Inert Matarlals {except as noted below) 2 1600
« Sulfide Mineral~Bearing Mine Tailings 6 1601
« Slag and other Combustion Residues .5 1602
~ Rubble, Construction & Demoiftion Mixed
Waste 3 1603
Animal Processing Wastes (Except as noted below) 2-4 1700
~ Processed Skins, Hides and Leathers [ 1701
- Dairy Wastes L) 1702
~ Live Animal Wastes-Raw Manures (Feedlots) 5 1703
~ Composts of Animal Waste 2-4 1704
= Dead Animals 5 1705
Edible Fruit and Vegetable Remains - 2-3 1800
Putrescables
8. LIQUIDS
Organic Chemicals (Must be chemically Classified)? 2000
- Allphatlic {(Fatty) Aclds 3-5 2001
- Aromatic (Benzene) Aclds 7-8 2002
- Resin Acids 2003
- Aleohols . : 5-7 2004
- Aliphatic Hydrocarbons {Petroleum
Derivatives - - C e T 46 2005 .. .
- Aromatic Hydrocartions (Benzene Dérivatives)é-8 2006
= Sulfonated Hydrocarbons 7-8 2007
- Halegenated Hydrocarbons 7-9 2008
- Alkaloids 79 2009
~ Allphatic Amines and Their Salts 1-4 010
= Anilines 6-8 0N
- Pyridines 2-6 2012
=~ Phenols 7-9 2013
~ Aldehydes 6-8 2014
- Ketones 6-8 2015
- Organlc Sulfur Compounds (SulFides,
Mercaptans) 7-9 2016
- Org tallic Compounds 7-3 2017
~ Cyanides 7-9 2018
= Thiocyanides 2-6 2019
- Sterals 2020
- Sugars and Cellulose -4 2021
~ Esters 6-8 2022
inorganic Chemjcals (Must be Chemically Classifled)? 2100
-~ Hineral and Metal Acids 5-8 2101
» Hineral and Metal Bases 5-8 2102
~ Hetal Salts, Including Heavy Metals 69 2103
- Oxfdes 5-8 2104
« Sulfides 5-8 21085
« Carbon or Graphlte 1-3 2106
Other Chemical Process Wastes Not Previously Listed
{Must be Chemically Classified)? 2200 *
« Inks 2-5 2201
.= Dyes 3-8 2202
« Palnts 5-8 2203
- Adheslves 5.8 2204
- Pharmaceutical Wastes 6-9 2205
- Petrochemical Wastes 7-9 2206
~ Metal Treatment Wastes 7-9 2207
- Solvents 6-9 2208
- Agricultyral Chemicals (Pesticldes,
Herbicides, Funglcldes, ete.) 7-9 2209
~ Waxes and Tars 4-7 2218
- Fermentation and Culture Wastes 2-5 21
» Oilg, fncluding Gasoline, Fuel 011, etc. 5-8 2212
- Soaps and Detergents b6 2213
« Other Organic or lInorganic Chemicals,
includes Radicactive Wastes 2-9 2214
Conventional Treatment Process Munlcipal Sludges 4-8 2300
- From Biological Sewage Treatment 4-§ 2301
- From Water Treatment and Conditioning
Plants (Must be Chemically Classified)? 2-5

2302

* 10 Humber is for ldentiflcation of waste type in the Reporting Form,

!Classthcatlon based on material in Environmental Protection Agency
Publication, 670-2-75-024, pages 73-85, Prepared by Arthur D. Little, Inc.

and published in 1975,

Zeor individual material ranking refer to solubility-toxicity tables

prepared by Versar, !nc.

for the Environmental Pratection Agency.
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Step 4. (Continued)

Step 4 confidence rating for waste character.

Rating Basis for Determination of Rating
A Waste character rating based on specific
waste type.
B

Waste character rating based on SIC category.

Step 4 Overall Groundwater Contamination Potential

Step 5 Rating = Step 1 +Step 2 + Step 3 + Step 4



Step 6, Rating the Potentla! Endangerment to a Water Supply

Case A - Highest Priority: Rate the closest water well within
1600 meters of the site that is in the anticipated
direction of waste plume movement.

Case B - Second Priority: |If there is no weil satisfying Case A,
rate the closest surface water within 1600 meters of the
site that is In the anticipated direction of the waste
plume movement.

Case C - Third Priorlty: If no surface water or water well
satisfying Case A or B exlsts, rate the closest water
supply well or surface water supply within 1600 meters
of the site that is not in the anticipated direction of
waste plume movement. '

Case D - Lowest Priority: |If there are no surface waters or water
wells within 1600 meters of the site in any direction,
rate the site as '0D."

Sslect the appropriats rating for the glven distance and case:

Distance Case A Case B Case C Case D
(Heters)

4200 " 8e R -
200, €400 7A N -
>k00, £800 5A by 3 -
»800, $1600 3A 28 T: -
71800 .o ' op

Step 6 confidence rating for determination of the anticipated direction

of waste plume movement.

Rating " . Basis for Determination of Rating
A Accurate measurements of elevations of

statie water levels in wells, springs, swamps,
and permanent streams in the area immediately
surrounding the site in question. |
Ground-water table maps from published State

and Federal reports, '
B Estimate of flow direction from topographic maps

in non cavernous area having

permaneént streams and humid climate.

Estimate of flow direction from topographic maps
in arid regions of low relief containing some
permanent streams,

C . ‘Esﬁmate of flow direc!:ion from topographic
maps in cavernous, predominantly limestone
areas (karst terrain).

Estimate of flow direction from topographic
maps in arid regions of highly irregular
topography having no permanent surface

streams.
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Step 7. Confidence Ratings Have Been Presented With Each Step

STEP 8
- MISCELLANEOUS IDENTIFIERS
This step allows the evaluator to identify any additional
significant variasble not noted in the rating system. Such para~
meters are:

Identitier

The site i3 located in a ground-water recharge area,
The site is located in a ground-water discharge area,
The site is located in a flood plain and is susceptable to
flood hazard,
The site is located in an earthquake prone arez,
The site is located in the area of influence of a pumping water
supply well,
The site is located in karst topography or fractured,
cavernous limestone region.
The gmm:ﬁ waie‘r under tﬁe s.iie' ha,sv been contaminated
by man~made causes (i.e., road salt, feed lot, industrial
waste). ’
Known grbund-water mound exists beneath the site,
Interceptor wells or other method employed to inhibit
contaminated ground-water migration (endangerment to

water supply wells may be reduced).



APPENDIX B

A LISTING OF THE ASSESSMENTS



exl 1Yy f

Rk afé [PEOLUAT b T ASKFESFENTYT (81AY
[ R R AR R R R R s R R R A P R E NS R R AR W Y

ARAF RS KTay

STATE T m0,  YFiG&Y LETITINE RRGIA-1C0K LORGITENF 112D 3905AR
E LN QPELATORS
HESVFR CTTY BEAVER C1TY
B9 WFET (RWTFF 60 WESY CFHTER
BEAVER ClYY BFAVER CTTY
Ut A4ry% UT RaTt3
waFACTLTITY IRERTIFICATINMeR
rFLYY/CTTY P ATk CATeORy Sis SITF nNQ, IHPNDMNTE NPIF S KM, Ste CODRF
HWEAVFR HEAVER Hik 3 [ 49021732 4952
»sOFFRATIONAL FEATURES OF IMPAUNDMENTS e
TP, kn, PlikpOSF AGF TN 1SF YES OPEA LAST YR, SURFACE AREA TOTAL SURFACF 4P, INFLOW YR,0F RECORD
(YP) In 0P, (ACRF Sy ARES (ACWFS) (GALL/ZDAY})
] PRYMAKY 4 YF§ [ n 10,87 47,12 250000 1979
'Y PHIMARY 4 Y¥S 4 [ B U7 47,712 : 0 0
3 PRILARY 4 YES a [} 10,50 qavr,72 L} 0
4 PHIMAKY & Y¥S 4 iy 17,88 ar,r2 0 o
INPEFFLUENT  YRLOF TOTAL AVE, INFLOW  YR,OF TOTAL &VE, EFF, LINER YYPE ThRICKWFSS LIVESTOCK LIVESTOCK
(GALL sDhYy) aFCURD (GALL70AYY HELORD iGaALL /DAY {ILCHES) NIIMBER TYPE
[ o 250003 o ] NONE i
[ [} 250009 o L NONE @
0 .0 250000 0 ] NONE 4
: L] 1979 2sanna 0 [ NONF 4
SRGRANUNAWATFR MONITORINGH® *RGROUNDNATER CONTAMINATION POTENTIAL®#
N0, GPOUNOWATER Gw OWANGFS DRINK wWATER*oLNST G Avi Gaw GLY whBY HIRD UvERALL Gw  REALTH MISC waAST
WELLS BanpLE FRFy FROM ANAL, QUAL CHAKGE«PTIRGICON RATING CON RATING CON RATING LOR CONTAs pOT W2RD CON 1D is NO
4 NONF tinkn G A 3a i s A Q L 21 48 8 D 2301
[ MONF UNK S i 9C A 35 £ 5 A L] L4 21 uB 8 4 2304
] NONF (I v §¢ & 34 A L1 ' 4 4 21 [T} ] o 2301
n NONE UsKN e 80 g 3 4 H) A 4 8 24 a8 8 D 2304
SURFACE IMPOUNDMENT ASSESSMENT (81A)
'Y 3322223223322 2332 22222222 X2
*3| OCATION NF ASSESSMENTwR
SYATH Ju ~hy,  pTDUTY Latltupe n o § LORGITUDE D « 5
OWNFix ; OREFATORS
ALTARONT ALYAMONT
ALTAMONT AL TAMONT
Ut gannt UT B&DOY
: AAEACILTITY IDENTISICAVIONS# i
CnTv/C Ty PLACF CATEGORY SI1& SITE NO, IMPNDMNTS MPLES RO, S1C CODE
GUCHE SNE ALTAMONY HUN H 3 493021091 4852
*ePPERATINNAL FEATURES DOF IHMROUNOMERTS## N
6, mn, piRPagE AGE In USE YRy 0FEFN LAST YR, SURFALE AFER  TOTaL Suwbaly IMF, IRFLOW YR OF RECORD
(Yey IN 0P, {4CRESY ARkA (ALKFE) (GaLL/nay)
1 SEFOLDARY < YFS < [ 1,56 K aeann 1973
@ BEroMnaRy ] YES & a 6,82 3,00 o o
3 RFrannakyY & YFR 8 [4 0,68 X, 04 [ n
IMPLEFFEIEnT Yo 0f TOTAL AVE, IThE 0w YE OF TOTAL AVE, FFF, LINER TYPF  THICKKESS LIVESTC» LIVESTOCK
(GALL /DAY BECORD (GALL /TAY) PH(OKG (GALL /DAY {THLHFS) MIMGEP TYPE
" I nnna 0 I MNONE i
m R 2000 n 0 NONE '
0 1R74 20003 o o NOKF n
PORNNINE W B ER MORTTOR TG . CAGROIINDWATER (GHTAYTRATENN POTFRTTAL %A
KO, GROUKDLATER Gw Cahpts  PRTHE WATFRAAURET G AVL Gw LY whEY HIRL OvERALL 6w wE.M:H- MISC wAST
WELLS Senpy b pitp FOGn 2t 2l Al (WALGESRRTLEECLY. WATING  CON  RATIAG CNh RATING (O (CNTém pOT wakD  LON 1O In nC
0 HONE ¥F& s i A s & s 5 [ b 2% 3 [} 2304
N HanE Vi e Wb & 14 s 5 s u 8 24 34 8 234014
) NINE YEE ve Gh 3 34 A L3 [ 4 b 21 LYY [} 2301
1: [x] ¥ n] 13 0 E« ro ¥ ¥ P © E 5 ¥ ¥ 3 3 . a 1 1 y N . ¥ r “ ¥ A N & . . o
i i | + ~ aa ( . N ok . P [ [® * n\/ - . = i,u/ ot [ .\’} - P \) w v R u o ..a



STATE 10 rd,  uThnRd
OwNEw2

N0,

g

BEAR BIVER FITY

BEalt FIVER ryTY

SURFALE TMPDUNDMENT ASSESSMFNT (S514)
IR R R R RN RN A R A R L R E T A S R XY )
s oL CCATION OF L5&ESEMENT#s
LAaTITUDF [ AT LUAGTTUDE N M
OFERATORE
BEAw RIVER CIvY

BEAR RTIVFR LTTY

1Y R43ay UY RAd3ny
*xFACILITY TDENTIFICATIONR
CNYYICTTY PLACF CATEGORY &14 SYVF MO,  [MPNDMNTS HPUFS A, S1¢C CnDE
BBY - ELDFR  bEAR RIVER CITY MLN 2 & 490020311 4982
atOPEﬁA!lONAL FEATUPES COF IMPOUNDMENTSa»
The, wil, PURPNSF ALF & yse yHS OPEMN LAST ¥R, SURFACE ARFA  TOTAL SURFACF M, INFLOW
(YHy T4 op, (ACRES) AREA {ACRES) (GALLZDAY)

1 SEFONPARY 5 YES 5 0 L1 10,40 49000

2 SECOMNDAPY L] VES s 0 t.12 10,40 1]

3 SECOrnARY b YES 8 o 1,56 10,4¢( [

4 SECOrDARY 5 ¥F§ 5 ] 6,93 10,40 0

5 SEEONNARY 5 YES 5 ] 1.3 {040 [}

b SEpanbaARY L] vES 5 n 1,23 10,40 [}
IRELFFFLUENT YR OF TOYAL AVF, INFLOW  YR,OF T0VAL AVE, KFF, LINER TYRE THICKNFSS LIVESTUCK
(GALLDAY) RECORD {64LLsDAY) RECORD (GALLzDAY) {INCHFS) NEIMRER

] : (1] 49000 [ [ NONF 0
[ o 49n0n [ ] NONE )
@ f 4qenn o [ NONE i
{ 0 4guon (i} [ NONE o
[ ] a49nny o [ NONE i
2 1273y 49n0n D 0 NONE @

AeROUNRWATFR MONTTOKINGYS

Y& UF RECORD

1973
0

PTOoOo0C

LIVESTOCK
TYPE

SAGROUNDWATER COUMTARTRATION POTEMTIALS»

12314

GPUHNDLATFE Gy CHANLES DRIMK W ATFRA&UNGT Gw &yL Gw GLY wAST HZRD OyERALL Gw HEM Tw
wELLS $2mplLF grFp LROL AmeL,  GUAL CRAMGE&eRTHGRCNN RATING COMN  RATIMG CON  RATING (DN CONTAM 507 HZRD [CON 1D
NONF [TOLIVEE L AN 14 [ 34 8 5 A 4 R 18 “B
NOME UNK 4 s 6C & 3z [ 5 [} 4 ) 18 un
NONF UMK A1+ [ 34 # s A 4 " 18 4y
NONE LS % B B A / 5 A 4 [ 18 WR
HONE (U] = of 3 3 H s A 4 F 18 up
NONF [TLE ] e of »” 3a E 5 A % + 1R 4p

DO e D

T TETT 3T o

wAST
10 NO
2301
2301
2301
2301
2304
2301



SUFFACE TMFOUNDMENT ASSESSMENT (814)
GEPERARNDERLIUARNAARDACHO A GAB AN R ahhD
#aLDCATINN DF ASBESSMENT®

STATE 1D Nit, UTSIEAY o LAYITUDF  3IDSAMIOS LOAGITUDE S2600um 8§
OntiFRe OPERATORS
BLANDING BLANDING
50 wFST FIRRY SiyTe 50 wEST FIRST 80UTH
8LANDING BLAND ING
UY RuS32 Ut Ausp2
*aFACILITY JDENTIFICATIONNS
CHTY/CTTY PLACE CATEGORY 814 SEYE ND, [IMPNDMNTS NPDFS NO, 81C CapE
SAN Judr  BLANDING MUN un204352 3737

4 4
«2DPERATIONAL FEATURES OF IMPOUNDMENTSaw

IMP, NO,  PURPDEE AGF I~ Lag YRS 0pEx LAST vi, SURFACE AREA TOTAL SURFACE Inp, INFLOW YR,0F RECORD

YR 1% gp, (ACHES) AREA (ALRES) (GALLZDAY)
1 SELNNDARY L YES 9 o 8,22 15,28 130196 1977
? BECONDARY 9 YFg L] a 7:06 15,28 111804 1977
IMF EFFLUFNT YR, OF TOTAL AVE, TNFLOW YR, OF T0TAL AVE, BFF, LINER TYPE THICKNESS LIVESTOCK  LIVESTOLK
(GALLDAY)Y RECORD (GALL/DAY) RECORD (GALL /DAY) {INCHES) HUrBER TYPE
3870 1978 2420po0 1977 1200 NONF ¢
3330 1978 242000 1977 7280 NONF [
S4GROUNDBWATFR MONITUORINGA# “AGROUNDWATER COMTAMIRATION POTENTIALS#

NO. GPOUNDWATER  Gw CHANGES (DPINK wATFRaaUNST Gn Ayl Gw aLY »AST KIRD OvERALL Gw MEALTH ®I80  waSY
WELLS SivpLE FRIQ  FROK ANRL, QUAL CHANGS#«RTNGELON RATING COM  HATING CON  RATING CON CONTAM pOY MZRD CON 1D 10 NO
L] NONF UNKN Unky an 5C ' 3c [ 5 [ [ 8 i7 1] 2304
[} NONF UNKN UNKN  «e SC 4 3¢ A 5 f [] 8 17 a8 ] 23014
[ r r 1 Por « i 4 < @ 1 i T i 1 i \ o B . . + | 4
B I o it v B E + s =~ - w o “ N i



SURFACE IwPULINDMENT ASSESSMFNT (S14)

*

APV R AT ERA T AP AR R TSR b e abh TRt nd

*RLUCATION IF ASKESSHENTRs

$14TF T 0, pYEe23 LATITUDF b~ 8 LONGETUDE D H 8
OwnE Re ORERATORE
C CORTnenE CORTNNE
105 SOUTH o STREFT 108 SOUTH 600 STREET
CORIMNE CORINNF
Ut Bu3n? Y B4l0Y
*FACILYITY IDENYIFICATION®®
CNTYLITY PLACE CATFGNRY SlA SITE N0, JTHPNOMNTS NPDES NG, SIC CODE
BUX  ELDFR CORTNNE N H 7 49902093} 4952
*+0FERATIONAL FEATURES OF IMPOUNDMENTSs
1P, wnO, FRBOSE AGE IN U8E YRS OBEN  LASY YR,  SURFACE AREA TOTAL SURFICF IMP, INFLD®
. (YR) I 0P, (ACRES) AREL (ACRES) (GALL7DAY)
t SECONDARY 0 YES [ ) f,41 1,08 50000
2 SEronNpaRy [ YES 8 [ 9,11 1,08 0
3 SErDNDARY « YES [] [ 0,11 1,08 0
4 SECONDARY [ YES [d [ 6,14 $,08 [
5 SECONDARY W YES 0 [ 0,41 t, 08 4
6 SECONDARY o ves 0 [ 0,11 1,08 0
T BECONDARY [ YES [ L] 6,00 1.08 [
INP EFFLUENT  YR,OF TOYAL AVE, INFLOW vp,0OF TOTAL AVE, EFF, LINER TYPE TYHICKNESS LIVERTOCK
(BALL/DAY)Y RECORD (GALL/DAY) RECORD (GaLL 7DAY)Y {INCHES) NuMaER
8 [ 53000 [] [ NONE [
[ [ 50000 o 0 NONE [
[ [} 50000 [ [ NONE o
[ o 50000 [} [ NONE a
[ ] S0000 0 [} NONE 0
o [ 50000 0 [ NONE 0
[ 1973 so00n 0 [

NO.

CAGROUNNWATER MONTTORINGS®

GFOUNDWATER  Gw CHANGFS
WELLS SAuplLE pkfg FROM ANAL,
NONE UNKN
NONF UNKN
NONF UNKN
NONF URKN
NONF UNKN
NOKE UNKN
NORF UNKN

DOHDOGC DTS

e
Ei
(a4
e
LAl
e
L2

[ 3¢ 'y 5 'y 4 A 18 o8
'y 1 A 5 & 4 A 18 48
A 114 i 5 A 4 A 18 68
A 3¢ A 5 A 4 3 18 [Y]
A k13 ' [ i [ A 18 1]
4 ic A 5 A [ & 38 68
& 3¢ i 5 A [ 4 18 (Y]

YR,UF RECORD

1973

LIVEsTOCK

NONE L]
¢2GROUNDWATER CODTAMINATION POTENTIAL s
DRINK wATER®WUNST Guw Ayl Gw GLY wASY PR OvERALL 6w wEALTH
QUAL eHANGSewRTNGRCON RATING CON  RAYING CON  RATING CON CONYAM pOT HIRD

CoN

WIS DE @

]
0
0
0
[

TY

(43

whSY
Io ND

2301

2301
2301
2301
2304
2301
2301



Si
LE ]

Wk ALE IMPDUNPRMENT ASSESSMENT (S51a)
BERERBDEA NG AN AR R AR SN NRRERdORER

S*LOCATINN OF ASSFESMENTas

SYATE 0 D, 0THIS Jap2nrfas LONGITUDE  112Rn36M20S
DwhEKa OPERATORS
DELTS DELTA
309 WESY malis BN BOX 397 359 WEST MAIN PO BDX 307
DELTA DELTA
utY Bpauzd UT Bp4R4
SaFACTILITY JDENTIPICATION®S
CNTY/CETY PLACE CATEGGRY SIA SIYE WO, IMPNDMATS NPRES NO, $IC CODE
mILLARD DELTVA ¥UN [] [ 490020991 ues2
*POPERATIONAL FEATURES OF [MPOUNDMENTS#+
I8P, N0, PURFOSE AGF IN usk YRE OPEA  LASY YR, BURFACE AREA  TNTAL SURFACE I8P, INFLOW YR,0F RECORD
(yey IN OF, (ACRESY AREA (ACRES) (GALLsDAY)
1 ADVARCED Q YES 9 L 20,00 b,28 200000 1978
2 ADvaRCED 9 YES L] [ 8,30 81,70 0 0
3 SDVANCED 9 YES 2 o 8,30 61,20 0 0
4 ADyaNCED L] YES 1 L] 8,00 61,20 0 0
8 ADVANCPD 9 NO ] a 8,30 61,20 [ o
b ADVANCED 9 N o [ 8,35 61,20 0 [
IMPEFFLUFNT YR, OF TOTAL AVE, INFLOW YR,OF TOVAL AVE, EFF, LINER YYPE TYhICHAESS LIVESTOCK  LIVESTOCK
(GALL sDAVYy RECORD (GALL/DAY) RECORD (GALL yDAY) (INCHESN) NUMBER TYPE
[} 0 200000 0 4 CLAY [}
o n 200080 [ [} CLAY &
[} [ 200004 0 [ CLAY ®
)] o 200000 o 0 cLay 3
[ ) 200000 0 [ tLay &
[} [ 260000 [ [ cLay 3
CRGROUNOWATER MONTTORINGe W *4GROUNDWATER CONTAMINATION POTENYIALAS
NO, GROUNDWATFR Gy LHANGES DPINK wATEResUNST Gw Ayl Gu QLY wAST WZRD CyFRALL 6w HEALTH HI18C wABY
wELLS S4upiF FRFQ  FROM ANAL, QUAL CHANGS##PTNGRCON RATING £ON RATING CON RATING LON CONTAM POT  WZRD (ON 1D iD NO
° NONE UKy LA 1] A 3c a 5 [y 4 L} 14 28 ] 2303
o NONF UNKN e R0 & 3c 4 1 A ] 8 14 28 8 2301
0 NONF UMKN k& 2D A ic A 5 ) “ B W wnd® B 2301
] NONE UNKN  #% 3D A 3c [y 5 i 4 ) 14 28 B 2301
[ HONF Ubun s 2D A 3¢ i 5 [ a # 14 28 8 2301
0 NONF UnKN EE 2D [ ic A 5 A 4 % H 28 8 2304




su

REACE THPOUNDMENT ASSESSMFNY (ST4)

wASY
16 NO
2301
2301
2301
2301
2301

(2222232220222 23022002222 R RR22 2
SALOCATION OF ASSFRRMENTEH
STATE 1D nn,  uTh M LAaYITUDF § LOMSITUDE - [
DWNER® OPERAYDRN
DUCHE SNE QUL HE SNE
DUC HE SNF DUCHE SnF
uT 8anpy Ut B402)
**FACTLITY TOENTIFICATION®®
CAYYACTYY PLALE CATEGORY 814 SITE NO, IMPNDMNTS NPDES M), 81C COOE
GUC HERNE 1+ HE SNE MLN 9 'y 490020088 4982
’ “NOPERATIONAL FEATURES OF IMPOUNDMEMTS#»
AL T PURPOBF AGE IN USF YRY OPEn LAST YR, SURFALE AREA TOTAL BURFACF IHP, INFLONW YROF RECORD
CYR) IN OB, (ACRES) AREA (ACRES) (GALLZDAY)

1 w81 ST ORa 0 YF8 o [} 0,00 0,00 0 0

H «57 81 ORA L YES o 0,80 0,00 o [

3 “ST §7 ORa i YES o 4] 4,00 n,00 ] 0

[) ®8Y BT ORA L] YES [ ¢ 0,00 0,00 0 [

S w8T AT ORA " vES [ [ 6,00 0,00 4 [

[ W8T BT ORA o YES n n 0,00 0,480 o [
IWPLEFFLUENT  YR,OF TOYAL AvE, INFLODW VYR,OF YOTAL AVE, EFF, LINER TYPE ThICKNESS LIVESTOLK LIVESTOCK
(GALL/DAY) RECORD (6ALL/ZDAY) RECORD (GALL /DAY {INCHES) RUMBER TYPE

0 n ’ 0 [} [ HONE ]
[ L3 0 0 NONE o
o o n 4 [ NONE 4
0 n L} [ 0 HONE ]
0 [ ] 0 ] NONE "
0 0 ] o 0 NONE ]
*3GROUNPRATER MONITORINGw# *AGACUNDWATER CONTAMINATION POTENTIA[ %
NGO, GROUNDNBTFR Gw CHANGES DRINK wATER#wUNST G Ayl 6w QLY wAST MZRD CyERALL Gm HEALTH 13§14
WELLS SAmpLE FRFg FROM ANAL . QUAL CHANGBWWRINGRCOM RATING COM  RATING CON  RATING CON (ONTAw pOT KzRD CON  ID
L] NONF YES * 8¢ 4 3 A 5 A 4 8 17 a8 8
[ NIONE YES *w 5¢C A 3¢ A s A & ] 17 us 8
Y NOKE YES e 5¢C A 3C 4 s i 4 L 17 ag -]
[ NONF YF§ %k SC A L1 i [ A & 3 17 1] 8
[ NONF YES % 5C A 3¢ L3 s A ] B i7 48 ]
[ NONF vES we §¢ A {4 A 1 i & R 17 [T 8

2301



SURFACE TMPOUNDHENT ASSFSSMFNT (S14)
BHFRORET TN NI AR OV GG RANR ST RO AR AI N RO ES
esLOCATION JF ASSESSFEMT#s

STATE 10 ~N, Yr80&) LATITUDE  Gn0S6n16S LONGITUDE  109N2aMIRS
ODwsEks APERATORS
oUTCN JOmn DUTCH JOwN
PO BNX 278 PO ROX 278
DUTCH Jomn DUICH JOMN
ut 84npy Ut man2y
*aFACILITY IDENTISICATION®®
CNTy/CTTyY PLACE CATEGMRY 814 SITE NO, [IMPNDMNTS KPNES NO, $YC CooE
DAGGET LN i0 2 499021121 u9s2
¢*0PERATIONAL FEATURES OF IMPOUNDMENTSsw
=R, NO, PURPASF [3:14 IN UBE YRS OPEN LASY YR, SURFACE AREA  YDTAL SuwFaly IMP, INFLOW YR,O0F RECORD
{YRY . IN OP, CACRES) AREA (ACRFS) {GALL/DAY)
1 SFEONDARY 21 YES a1 0 4,02 8,13 15000 1973
] SECONDARY "M YES 21 L 481 9,03 0 1979
IMPEBFLUENT YR, 0F TOTAL AVE, INFLOW YR, 0F  TOTAL AVE, EFF, LINER TYFE THICKNESS LIVESTOCK  LIVESTOCK
(GALL/DAY) RECORD (GALL/ZDAY) RECORD {GALL/DAYY (THCHFR)Y NUMBER TYPE
0 1879 15000 1979 L 8
o 1979 15009 1979 ] 4
NaGROUNNWATER MONITORINGR« +2GROUNDWATER CONTAMINATION POTENTIAL®#

NOs GROUNDWATER  GW CMANGES DRINK WATERWRUNST Gu Ayl [T 181 NABT H2RD OVERALL G HEALTH MIBC wARY
wELLD SAmpLE FREQ FROM ANAL, QUAL CHANGBwaRINGACON RATING CON RATING CON RATING CON CONTAN $OT MIRD CON 1P 16 NG
L] NONF T OUNKN s 98 [ L. 1Y A 5 A L] A 23 a8 8 23401
[} NONF UNKN Ak 9B 4 5a & 5 ) L A 23 48 8 a0



SURFACE THPUUNOMENT BSSFESHENT (574)
RANSR RS RE SRR RS AB G MR I R USRI RR DR

L OCATINN oF ASSESAMENT®s

STATE 10D ~»n, UTJILI3 LATITUDF  3QL2714AS LONGETUDE 1130552 §
OwNERE GPERSTORE
EPHPA LS EPHRALV
GFNERAL DFLYIVERY GENERAL DELTVERY
EFHRATH EPHRALH
(T Ade2Y Ut adea?
*RFACILITY IDENTIFICATIONAS :
CNTYZCTTY PLACE CATEGORY 514 BITFE NO, IMPNDMNTS NPDES WU, 81C COOF
SAN PETF EPHRAYT A MUN 11 & 4/0p2anr9 49%p
##0PERATIONAL FEATURES OF IMPOUNDMENTS®x
MP, NO, PHPPORF AGF IN USE YRS NPEN LASY YR, SURFACE AREA TNTAL SURFACE IMP, INFLOW YR,OF RECORD
{YR) In UR, {ACRES) AREA (ACRES) (GALL/DAY)

1 SECONDARY A YF§ ] a 24,21 49,57 500000 1973

2 SECONDARY L] YES 8 o 4,88 49,51 [ [}

3 SECONDARY 8 YES 8 [ 5,83 48,57 ¢ 0

3 BECONDARY 8 YES 4 [} 4,80 9,57 0 0

s SECANDARY 8 YES 8 [ i“t,87 49,57 ¢ L]

[ SECONDARY 8 YES 8 o 4,7 48,57 o 8
IMPLEFFLUENT YR, NF TOTAL AVF, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICANFES LIVESTOCK LIVESTDCK
{GALLDAY) RECORD (GALL/DAY) RECORD {GALL/ZDAY) (INCHFY) MUMBER TYPE

[ i 500000187 0 o KONE [
] [} 500000107 [ o NONE o
[ ] S00600187 ¢ 3 NONE 0
0 n S00000197 i ¢ NONE 4
0 o 800000187 0 [+ NONE i
[ [ 50000018 L] [ NONE @
*HGROUNDRATER MONITORING«® **GROUNDWATER CONTAMINATION POTENTIAL e
NO, GROUNDWATFR Gw CHANGES DRINK wAYER®®UNSY 6w Avl Gw QLY WASY KZRD OVERALL Gw HEALTH HISC  wAST
#ELLS SAMPLE pRFp FROM SNAL, QUAL CHANGS++PTNGECON RATING CON RATING CON  RATING CON CONTAM pOT HZRD CON 1D 10 NO
[ NONF UnKy s G0 A .14 A H A B ] A 16 Sa 8 2303
0 NONE UNK Y ax 4C A 14 i L] A 4 i ib LT [ 230
] NONF UNKN e UC 'y 1 A 5 A 4 4 16 -1 8 2301
] NONE UNKN "k U4 A 3 A 5 i [ A 16 S -] 2301
] NONE UNK N e dg a 3ic & ] A 4 A 18 Sa 8 2301
0 NONF UMK *h OC A 3¢ i 5 A [ A 16 Sa 8 2301



A

P ACE IMRIEOE ] BSSFSSeY Ml (8] A8

85T
T s
ER T
23vl
2iul
2501
2501
PEDS
245uy
25t

A FEAANEL QBN PSP EEIAL AV EIONBARD
«sg BEAVEON NF ASHE SSMFuTas
STAYE ip w0, Jlehed LATITUE  adnd?erals Langi gy 1120279168
ONME RS [ENRrS St
GRANTSVILLE P & TSV LY
T PARK STREETY 7 BARK SINEETY
GRANTSVILLF WRAMYSYILLE
UY B4o29 by Faaew
. exFLCHLETY ITObMTIFTC AT ey .
CHutysClly PLALFE CATrGUPY  S13 31Tk L, 18P ADENYY APHES SIC CuRfF
TOOFLE GRANTSVILLY EUT 15 8 A9paP 130 9% 7
#2GPERATIONAL FraTlinty OF IHPIGNDHENTS 2
Ivp, Mo, PURPOSGF AGH InN USE YRS BPFN LAST YR, SUKFACE aRFA  INTAL SURFACE IMe . JNELIA ¥E E HEDUWD
(YP) 14 up, tACKES) AWF b [8EMES) [CYIRWITYR!
Il SECONDARY 0 113 o n 2,84 LT IHSa98 1973
2 SECQUDAPY [ ¥F$ 0 A 2,40 49,00 6 "
3 SFLANDARY 9 YFS @ o 7,un uq_ot_& fid B3
& SECONDARY I YES a ] A an 49 00 ] 0]
S SECONDARY ] YES n o L1 49, an 0 4
& SFCONDARY ] YES 1l o .17 a9, on @ n
7 SECUNDARY [ Y& 8 " " LY B 49 ny n ¥
8 SFCUNDARY " - YES » a 7,00 4%, 00 [ i
IMP EFFLUENT YR _OF TOTAL Ave, INFLOW YK OF TOTAL AvF, EFF, LINER IYPF  THICWHESS LIVESTOCK LlvesTOin
{GALL/UAY) RECORD (GALLZDAY) KECORD {GALL/DAY) {INCHES) HUMEE R Typr
385600 1973 3u5197 i 197 MOAE i
¢ 0 3&Sn04 a n NONE [
" a 335000 b n HONE L
[ 9 188900 U} 1 WOIRE 4
L4 9 3880040 f & NONE ¥
o [} LELT DTS " n NONE L b
a [ 35900 a [ MONE ¢
0 [ 3ARANQD o n NONE )
NAGROUNDWATER MONTTORINGw . AEGRUIUNDNATER CUOGTAMINATION POTENT AL
N, GRUUNDWATER Gw CHANGFS OURThx WATERs«UNST Gw AvL G 917 #48Y HZROD UVERLL Gw  HERLTH B 5-14
WELLS SAmPLE FPEQ FPOM ANAL, QUAL (HANGS#eRTNGRCDN RATING CON  KATTHG CON RATEng (00 CUnTAs FOT RIKD  Cun D
[ NONE UNKN «h Q4 & bA A 5 A o B 4 1C [
[ NONE UNKHK e G4 A LY & & [ 4 B £ 1c C
0 NONE Nk e 4 » b4 s 5 ] “ s 24 ic C
0 NONE HaK e ae O A LY & % [ & " fu £ ¢
] NONE UNKK s uA A Y 4 5 [ u 8 24 1C 8
2 NUNE KN s 4 Iy [.Y2 a 5 A [ s ou 1< ¢
¢ NONE UHKN % QA A 64 & 5 [ 4 Y & [ 1H r
[\] NONF U K kA [ (1) » 5 4 4 " 24 i c
v Eo i o v f ¢ i f 3 . i 1
i P = 1 i ' -



v

SUPFACFE IMPOUNDMENTY SSSESSMERT (STR)
LN R AN R A A R R R A T )

A OCATION OF aASSESSebnTer

SYATE D NO, UTKO43 LATITUDE  41(1M3es LOHGTTONE 13 LD3MNN9S
OuNERE BT 111
HENEFFR N HHEBE 2
PO ROX 112 f0 40X 112
HENEFER HENEFER
UT 84033 Y ARau33
“aFACTLITY IDFARTIFTCATIONS®
CNTY/CHTY PLACE CATEGORY SlA SIVE s, IHPNPMNIS NPDES NO, SIC coant
SUMMTY HENEFER MU 16 3 a9n020i9 4952
FOPERATTONAL FEATUNES OF YMPOUNDHMENTS## .
INg, NO, PURPOSF AGE IN usf YRS NPEN LASY w& SURFACE AREA TuTAL SURFACF NP, INFLOW YR, OF RECOWD
i{vR} In OP, (ACHER) AHEA (ACRES) (Gallstay)
1 SECONDARY [ YES & « 2.R6 14,84 Hho 1973
2  SECONDARY 0 YES " " 5,34 11,84 n I
3 SECONDARY 0 YES o o LI Y] 11,84 0 [t}
IMPLEFFLUENY YR, OF TOTAL AVF, INFLOW YR,OF TOTAL AvF, FFF, LINER TyPE THICKNFSS LIvVESTOCK tIvesiock
(GALL/DAY)Y RECORD {GALL/DAY) RECOARD {GALL/DAY) (IRCHES) WUMBE R TYPRE
[ [} abu [0 [ HUNE ]
] 0 &nn b 0 . NUNE N
[} 1973 &00 0 n HONE v
AGROUNDNATER MONITORINGS# *HGROUNDRATER CONTAMINATION POTENTIALw#
NO, GROUNDWATEHR Ga CHANGES ORINK wATEResUNST Gn AVL 6w Wiy WAST HZIRD OVERALL 6w HEALTH 4180 wAST
WELLS SANPLE FREQ FROM ANAL, QUAL CHANGS*eRTAGRCON RATING NN RAYING CON  RATING cON COMTAm POTY HIRD CUN iU i M
L] NONE YES L1 T4 A p1Y & 4 A 4 A 1] 4R i 3] AT
] NONE YES *% B A 34 A s [y g [ 18 a4 # [¥] 23m
@ NONE YES *% b , 3 A s A 4 A t& LT R 2301



B}
Ex ]

REACE JTMPOLULOIMENRT ASSESSPENT (&14)
CEANI AR AV IO LA RN L IR NG AR DT R IR R

e NCATION UF ASSESSHENT s«

48§71
o L
2301
P31
&30%
2381
2301

STATE [0 NO, UTMIN4 LATITUDE B o 8 LOLGT Tupf . ® S
OWNE RE BEe CATORE
HUNTINGTON AUNT TG TN
ClYy HaLL CITY MALL
HUNTINGTON HUNTINGTON
UT a4%28 ul 845238
¢eFACTLITY TURaTLFICATINNAS
CNTYACTTY PLACE CAYEGONY SIa SITE NU, IMPNDMNTS MPDES N2, 51C codE
EXERY HUNTINGTON MUN 7 & 4enngygNe uys2
CAOPERATIONAL FEATURES OF T1nPOUNDMFNYS#a
Inp, NG, PURPOSE AGE N YSE YRS OPEN  LAST YN, BURFACF AREA  TOTAL SURFACE InP, INFLUW Yb ,CF KEQURD
(YR} IN 0P, {ACRES) ARFA (ACRES) (GALLZDAY)

] A8T DI SPO [ YES L L 16,10 34,80 0 a

e w8T b1 SPO [ VES fn ] n 00 38,80 0 n

3 k8T D1 sPO o YES ] L] a,0n 34,80 o ™

4 w8YT DY SPO 0 YES n o a.ng 34,80 o fn

H W8T 01 sPO ¢ YES 1] ] 8o 34, 80 [ [

& w37 DI 5PO [ YES 8 [ Q.00 34,80 [ 4
IMPEFFLUENT YR, OF TOTAL AVE, INFLUW YK, DF TOIaL avE, EFF, LINER YYPE  THICKNESS LIVESTUCK LEveESTOCR
{GALL/DAY) RECORD (GALL/DAY) RECORD (GALL/ZNAY) (IHCHES) NUMBER TYPE

[ [} [ 0 [ NONE [}
] ] [ o L] NONE 0
] [ 3 n o NONE [
L) o o ] [ NONE [
[} o " [ L NONE ¢
[ 9 [ ] n NONF [
AAGROUNDWATER MONITORINGS* #aGROUNOWATER COMTAMINATION POTENTIALYs
NO, GROUNOWATER  GW CMANGES ODRINK WATFR&MNST Gw AV Gw OLY WAST HZIRD DVERALL G& HEALIH nige
WELLS SBAMPLE FREQ FROM ANAL, AQUAL CHANGS«+HTNGACON NATING CON RATING CON RATING CUN CONTAM POY HZRD i B0
° HOWE YES «x 9¢ 8 54 R 4 B 4 3} 22 b [
[} NONE YES e O [ 54 @ u R 4 B 22 (1] t
- NONE YES ok QC 8 Si B 4 ] 4 & 22 48 3
L] NONE YES ke GC 2 54 B 4 d ] ] 22 1 ]
[ NONE YES e 9C 8 5a £ 4 8 @ L 22 1 8
(] NONE YF3 LE IR k] 54 ® 4 -] a [ 22 [-1-] 3

2iul



SURFALY [MPULAOTERT 38k 3SMFnT (R]1AY
A EUAD AR ARSI R N2 2L 2 AR AS DA R hesAO DA GRS

wALOCATEIBN OF ASSESSMENT»a

STAYF 1D NUO, VJ¥KOo2 LATITUDE [T LONG T TODE Hhomo8
OnNERSE [T 7% £1173
HAMAS CITY «AnaS LYY
KAMAS ClTy KAMAS CITY
UT B403s Uy 84436
saFACTLITY YOENTLIFTCATYON®w
CNTy/CTTY PLACF CATEGORY STA SITE L,  IMPROMNTS NPpUES N0, SIC CODE
SUMMET KAHAS miin 19 s 49¢n2090 #4952
*OPERATIONAL FEATURFS OF IMBOUNDMENTS#x
INp, nNO, PURPOSE AGE IN USE YRS DFEFN LAST ¥R, SURFACE ARFA  TOTAL SuPFACE Ivp, INpLGE
{YR) In 00, (ACRES) AREE (ACWES) (GALL/DAY)

1 PRIMARY 5 YES 5 [ 3,48 16,07 55000

2  PRIMARY [ YES 5 L} 5,35 16,07 556000

3 PRIMARY 5 YES L] o 2,R8 s, 07 L

4  PRIMAPY 5 YES 5 o 2,88 jo,07 [

s PRINARY 5 YES 5 o 3,48 R 16,07 1
IMPEFFLUENT ¥R, OF YOTAL AVE, IMFLUW YW,OQF TUTAL AvE, FFF, LIMER TYRE THICKNESS LIvESTOCK
(GALL/DAY)Y RECORD (GALLZOAY) HECOPD (GALL /DY) (JHCRES) BUNBE N

0 [ 110000 3 Tiopp NONE [
¢ ] 110000 /] Tieo 4]
L] 0 110000 L] Tinga NONKE ¢
[} L} tiopon & Tih00 NONE [
Tioa0 1973 116000 a Tionn HONE u

S HGROUNDWATER HONTYORINGH®
N0, GROUNDWATER
WELLS SAMPLE FREQ

GW CHANGES DRINK wATER##UNST
FROM ANAL, GUAL CHANGS«*RTNGRCON RATING CON HATING CON  RATING ¢
54 .

Y&, OF KECURL

1973
197%
“
a
¢

LIvESTOCK

tIFE

«AGOOHNDWATFE COLTAMINATION FUTENTIAL®e

GwW AVl G QLT WAST REIRD

] NONE UNKN *h SC A & 5 A [
[ NONE UnRN s¢ 5C A 5a [} 5 4 4
1] NONE UNKHN e §¢ A Si a S 3 4
4] NONE LINK “s SC A 82 A s A '
-] NONE UHKN s SC A Sh A & 4 4

OVERALL 6w  nEALTH
WZRD ¢In I

ON COnTAM POT
i9
9
19
19
19

LS R

54
Sa
5a
54
54

M1sC

T TYTOX

naS?t
D N0
2301
230}
2301
edut
2301



PRLNCATION NF ASSFSEMENTRR

GUNFACE THPOUNDMENT ASSFSSMFAT (81a)
AERLAR P AT AR PRSP EBANAANAIRARRBRN Y RANS

STATE 1D HO, [ LATITUDE nor 8§ LONGEITUDF D ¥ 8
OunEkz OFFRETORS
LARK KFNNEQCNTT COPFFR CORPORATIODN LARK SEWFR AND wATER ASSUCTAT)ION
LARK GFHNERAL DFLIVERY 158 MAIN
{ ARX LARW
Uy Baran LY suabun
*AFACILITY JOENTIFICATION®®
CNTY/CETY PLACE CATEGNRY SIA SITE MO, IMPNDMNTS NPDFS NO, STC COODE
SALY LAKE LARK KuN 21 ) 5 Q00222584 ues2
«wOPEGATIONAL FEATURES OF IHPOUNDHMENTS»»
1M, NO, PUEPOSK AGE IN UsE YRE NPER LASTY ¥R, SURFACLE AKEA TOYAL SURFACE TP, INFLOW Y ,0OF RECORD
YRy ™ or, (ACRES) AREA (ACKFS) (GALLZDAY)
1 PRYMARY 26 YES 26 (] 0,00 2,00 28000 1879
F4 PRIMARY 26 YES b o 2,00 2,00 25600 1979
3 BRYIMARY 26 YES F{] 0 2,00 2.00 25000 1979
4 PRYMARY 26 YES 26 0 0,00 2,00 25000 1979
5  PRYMARY 26 Yes 26 0 0,00 2,00 25000 T 1979
IMPEFFLUENT  YR,OF TOTAL AVE, INFLOW YR,OF TOTAL AVE. EFF, { INER TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALL /DAY) RECORD LGALL #DAY) RECCRD (GALL #DAY) {INCHES) NUMBER TYPE
] 1879 100000 1979 0 CLAY ¢
0 1979 10nn04 1979 0 CLAY °
[ 1979 j0ga00 1974 0 CLAY ¢
] 1918 1000080 1379 0 CLAY 0
a 1979 {nonno 1979 0 CLaY ]
*aGROUNDWATER MONITORINGe» AMGROUNDWATER LONTAMINATION POTENTIALN#

NO. GRUUNDWATSR Gw CHANGES ODRINK wATER#sUNST Gw Ayl Gw GLY wh8T MIRD GyERALL Gn HEALTH KMISC wASY
WELLS SAMPLE FRFG  FROM ANAL, QUAL CHANGRR#RINGACCS RATING COM RATING CON RATING COn CONTAR POT  WZRD CON 10 10 NO
o HOWTHLY NO NO ** QF [ 4t i 5 a [ 8 13 [s] B 2301
] MONTHLY NO N s OF [ at A % A [ g 13 0D B 2301
3 MONTH] v L] N s 0F 4 14 H S A [ [ 13 op 8 2301
[ MONTHLY NG Ni} e OF i ac A 5 A [ [} 13 . oD ] 2301
0 MONTHL ¥ MO NO) n NE A 14 i 11 A 4 8 i3 op B 2301
L = é v : t [ . ‘ i B “ ; r : ¥ N 5 ! s v g i Sa

= N o, e © P - \ “ u YR a4 ® o e -



STAYE ID oy,
OknERS

NO,

GODOOODD

SUKFALE IMPOUNEMENT ASBESSMFNT (§14)
Ly L T T
#RLNCATINN OF ASESFRSMENTwe

Hrtag e LATTYHUF  WinMUry7s LONGITURE  11105%1M17s
OPERATORR
LOGAN CITY CORPORATION LOGAN CITY CORPORATION
b ~EST 100 NOETH 61 WESY 100 NORTH
LDGAN LOGAN
UT Baxpt UT A4I2Y
*4FACILITY YDENYIFICATION®*
CHYYICITY PLACE CaYFGORY S1& SITE NO, IMPHDMNTS HEDFS N0, SIC CODE
CACHF LOGAN MUN 23 480021920 4957
*2OPERATIONAL FEATURES OF IMPOUNDMENTS*w
| LI PURPOSF AGF In USE ¥RE OFEN LAST ¥R, SURFACE ARFA TOTAL SURFACF I¥P, INFLOW Y&, OF KECORD
(¥R) Iw op, (ACHFS) AREA (ACKRES) (GALLZDAY)
1 w8y ST Ok4 11 YES 11 4 10,84 51,45 10300600 1976
2 w§T 8T ORA 1 YES 1 [ 784 S1,.48 0 [
3 W87 ST ORa 11t YES 11 0 10,50 51,45 0 Q
4 wST ST ORA 1Y YES 11 o 7,99 51,45 0 0
< w81 8T ORA 1 YES 11 6 T.4? $1,48 ¢ 0
[ w§Y ST Des 4t ¥F§ 11 ] 4,% gy,48 (] 0
4 *&§T 8T Ord 4 YES 11 (] 3.13 51,45 0 o
InP EFFLUENT YR, OF TOTAL AVE, TNFLOW YR, OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOLK LIVESTDCK
(GALL /DAY RECORD (GALL/DAY) RECORD (GALL 7DAY) {INCHFS) NUNBER YYPE
9 L3 thinanan Q 11npo0an NONE ]
[ a jajnnaan 0 1100000 MOKE 4
n o to3osann q 1100000 NONE &
i o 1e30an0n ] 1180000 NONE &
0 o 113000600 ] 1100000 NONE o
4 a9 10300000 1] 1100000 NONE U]
118006600 1978 1030nann [ 1100000 NONE a
*rGROUNNRATER MONITORINGES #*GROUNDWATER COMTAMIHATION POTENTIAL®»
GFOUNDWATFR G CHARGFS DRINK WATERWAUNST G VL 6w WLTY WAST MIRD OVF&ALL OGn  wEALTH MISC wAST
BELLS SAMPLE FReg  FROM ANAL, GUAL CHANGS&#PTNGACON RATING COK  RATING LON RATING CUN CONTAM POY HIRD Conm 1D 10 NO
NONE Unkx ** 5¢C A s A |-} 4 4 A i9 SA o £0 ¢30¢
MONF (IR s &C & 5a 4 5 A 4 A 16 &4 B D 2301
NONE UnKH *» 5C ] 85 'y 5 [ 4 A 16 LT 8 &0 2301
tIINF UNKN o S5 [ 5 & ] A ] [ 19 54 b ED 2301
NONE UNKA s S [ 55 2 5 i 4 [ 19 54 B ED 2301
HONF UNKH *s B s 84 FY 5 A 4 A 19 Sa B ED 2301
NONE HRKN xr 5C 2 LYY i L A i A 19 &4 8 ED 2301



el NCATINN

SUNFLCE THPOUNDHSENT ASSESSMENT (5181
FEEDAARDAAD GO NIR IR PRI AR p ARSI IS hadP

W ASSERRAEL TR

SYATE 10 My, uYl &d LaTITung 400371218 FONGITURE 131DSSmNSR
OwhFiz OPERATORE
BIoVALE CITy CORPOBATION HIDVALF CITY CORFORBTION
PN BOE 24R PO POX 248
rIDVALE MIDVALF
Ut Runy? UY eutuy
aeb ACILTYY IDENTIFICATIONES
reYy/C1YY PLACE CATEGORY  SIA BSITF NGO, [MPNOMNTS NPLFS NO, S¥C CODE
SALT LAKE MICVALF LN 24 3 49nnpo2ey 4952
«a(EFRATIONAL FEATURES OF JHEOUNOHMENTSwx
Inp, O, PURPQEE AGE IN USF YR8 OPEN LABY ¥R, SURFACF AREA TOTAL SURSACF InP, INFLOW YR.OF RECORD
(YR} IN OP, {ACRES)Y AREL (ALRFS) (GALL/DAY)
i SECONDARY 2 Y¢S 2 0 16,00 48,00 4970400 197
2 SECONDARY 2 YES 2 . 3 16,00 48,00 200497000 197
3 SErONDAFY 2 ¥ES E ] 16,00 48,00 2n0d9yon0 197
IMPEFFLUENT  YR,OF TOYAL AVE, INFLOW Yk, OF TOTAL 4VE, EFF, LINER TYPE THICKNESS LIVESTOCK LIVEBTOLK
(GaLL /DaY) RECORD (GALL/DAY) RFCORD (GALL /DAY) (INCHF 3) KUMRER TYPE
L] o uB830000 197 a3dnand auy
[} ¢ bR3060N 197 63ignon 204
n [ s83nnsa 197 6340000 200
SAGROUNDWATER HONITORINGew *#GROUNDWATER CONTAMINATION POTENTIAL®w
NO, GROUNDWATFR 69 CHANGES DRINK waAVTER®SUNSEY Gw Ayl Gw QLY . waABT HIRD OVERALL Gw  REALTH MISC wWASY
WELLS SAMPLE FRFQ  FROM ANAL, QUAL CHANGS#«PTYNLRLCN RATING CON RATING CON RATING COMN CONTAM POT  HZRO CON D 1D ND
[ NONE UNK Y LA 4 A 3a ) 5 A 4 i 19 [1:] L] ED 23014
[ NONE UNKN as IC A 3a A, g A 4 B ¢ 48 8 £0 a301
1] NONE UNKN *x 7L A Ja A L 4 A L] B 19 68 8 ED 2303
SURFALE THPOQUNOMENT ASSESEMENT (8314)
HART R RRRENRIAANANA RN AR AR AR
##LDCATION OF ASSESBMENTS®
STATE [D NO, UTDIS? LAYITUDE  3AD23MIZS LONGITUDE 113DoOM3OS
OWNFR® OPERATORX
MILFORD MILPORD
55 wEST da0 SOUTH 55 WFST 400 SQUTH
MILFORD MILFORD
Ut Barsy UT B4TSt
*4FACTILITY JOENTIFICATIONRS
CHMYY/ACITY PLALCE CATEGORY SIa S1T8 NO, IMPNDRKNTS KPDFS KO0, $1C CODE
BEAVER MILFORD MLN 25 3 49020176 4982
»+OFPERATIONAL FEATURES OF IMPOUNDMENTSax
THP, N0, PURPOSF AGF I~ USE YRS CPEMN LASY YR, SURFACF AREA TOTAL BURFACF I™P, INFLOW YH,0F RECORD
(YR} IN 0P, (ACRES) AREA (ACHES) (GALL/GAY)
1 PRIMARY [ YES 0 [:} 7.94 34,18 480000 1973
2 PRIMAPY o YES 6 o 7.94 34,40 ] 0
3 PRIHARY o YES n n 8,53 34,46 0 0
IWP BFFLENTY YR, OF TOVAL AVE, INFLOW YR ,OF TOVAL AVE, &FF, LInER TYPE TRICKNESB LIVESTOCK LIVESTYOCK
tGeLL DY) RECOFD (GALL/ZDAYY RELORD (GALL/DAY) {TNCHES) NURRER TYPE
o n agnnns [ o CLAY 0
[ ) aoannng [} [ CLay "
o [ 490060 0 [ cLay "
FeGROUNARATFR wONTTARTNGes *RGROUHDWATER CUNTARTHATION POTENTIAL #»
NO, GROINDWBI®P  fju CHANGES DMK waTFHeauNg] G Ayl Gw OLT wAST HIRG OVERALL G KEALTH FI8C  wASY
WELLS Sa~¥pLgE Fhriy POy anal,  QUAL CHAMNGSeePTRGRECH WATING CON  HATING CON RATING L0 (PTam BOT HIRD  LON 1D b N0
o I Hr ok g *e op A 53 A 5 Iy Pl [ rdil LYY [4 2301
[ hinE IRt LY . Sa » 5 A [} " 20 34 C 2301
4 HUnE U e *e bR [ LY A 5 [ 4 & en 32 C 2301
v " 4 i ! ’ ta A N e £ t v i t B ' H H 5 K n N ' 4 I - € i 1 2 i #
, . . [ o . oo - . . v 2 Lad B - L o Mee e 4 S ) [ERR f - [



STATE 1D wn,
OWNERE

HORGAN CTTY
48 WEST YOUNG STREEY
MOFGAR CTTY

UY Judd LATITHOF r

SUNEACF I#PGUNDMENT ASSESSMENT (S14)
(22 23 R 2222 R R S22 X SRR TR Y 27
RLOCATION OF LSGESSHMENT R

"

s LONGYTURF D oM 8
NPERATORS
MORGAN CITY
48 WESTY YOuNG STREET
HORGAN CITY -

uT B40SO Ut AunSo
#aFACTILITY IDENTIFICATION®S
CNTY/CTTY PLALCE CATEGURY SJA SITE NO, THPNDMNTS WPUFS MO, S1C CODE
HORGAN HyN 26 s ] 4952
*4OPERATIONAL FEATURFS DF IMPOAUNDMENTSHs
IMP, wNO, PLRPOSE AGE IN uSE YRE OPFR  LAST YR, BURFACE ARFA TOTAL BURFACF I#P, INFLOW  YRLOF RECORD
(YR} IN 0F, {ACRES) AREA (ALRES) (GaLL/DAY)
1 SErONDARY s YES 5 o 7,00 20,34 0 0
2 $ECONDARY ] YES 5 a 2,08 20,34 0 11
3 SECONDARY 5 YES 5 [ 3,00 20,34 ] ]
4 SECONDARY g YES L 4 3.47 204,34 ] 0
8 SECONDARY 5 YES L3 o 3,85 20,34 0 0
THP EFFLUERTY  YR,OF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKWESS LIVESYDCK LIVESYOLK
(GALL/OAY) RECORD (GALL 7DAY) RECORD (GALLZDAY) (INCHES) NUMBER TYPE
[} [ 200000 0 0 NONE ]
] [ 200000 0 0 NONE [}
0 a 2nnany [ 0 NONE o
0 o 200000 f] [ NONE 1]
a a 2nanoan ¢ ¢ NONE ]
*aGROUNDWATER MONITORINGw» . $IGROUNDRATER CONTAMINATION POTENTIAL®»

HO, GROUNDWATER Gw CHANGES ODRINK WATER&#UNST Gw Ayl Gw LY wABT HZRD OVFRALL Gw  HEALTH HISC  wagTY
WELLS EAMPLE FRFQ  FPOM ANAL, GQUAL CHANGS#sRTINGACON RATING CON RATING CON  RATING CON CONTAM POY MZRD  CON 1D 10 WO
0 NONE YeS LLEN 14 A 1 1 A 5 [ 4 A 18 48 8 [ 2361
] NONE YES wes BC L3 3 A s A 4 A 18 ue B > 2301
0 NONE YES LA 14 A 3a [ 5 A 4 A 18 ug B D 2301
0 NONE YES s 6 ' k1Y & 5 A 4 ) 18 a8 8 0 2301
[ NONE YES LY A 3i A ] A 4 A 18 ’ 4g 8 n €301}



COmNERe

No.

BOODOOQD

su

-k

FFACF TMPOUNDMENT ASSFSSMENT (S514)
R N I T T T T T g

#dLNCAYION F ASSERSMENTA»

SYATF D nO, UTK0SS LATTTuDE U LONGTTUDE D o §
OPERAYOR=Z
TONN OF QAKLEY TOWN OF DARLEY
DAKLEY OBKLEY
LT BUNES Ut R4NSS
**FACICITY IDEMTIFICATION*# ’
enTY/CITY pLoCF CATEGORY 8§14 SITE N0, IMPNDMNYS wPDES MO, 81C CODE
SUMMTT OAKLEY HUN 28 490620001 w982
#+DPERAYIONAL FEATURES OF IMPOUNDMENTSu#
TuR, N0, PURPOSE AGE It USE vem OPER  LAST YR, SURFPACE ARFA  TOTAL SUHFACK IMP, INFLOW  YR,0F RECORD
(YR} IN 0P, CACRES) AREA (ACRES) (GALL/DAY)

1 SErONDANY A YES 1 o 2,50 6,48 32900 1976

2  SECONDARY [} YES [ o 0,89 6o 4R ] L]

3 SECONDARY [:] YES [} [ 6,99 b, 48 0 b]

4 SECONDARY [ YEB [ [ 9,713 b,48 [ 0

g SECOLDARY [ YES [ o 0,73 by ub [} -]

6 SECNNDARY " V€S 0 0 0,73 b, HA 0 e
IMPEFFLUENY YR,OF TOYAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK  LIVESTOCK
(GALL/DAY) RECORD t(GALLZDAY) RECORD (GALL/DAY) {INCHES) NUMBER TYPE

a [ 32000 ] f4000 PLASYICIZED )
[ (1] 32009 [} 14000 PLASYICIZED o
[ o 32600 v 14000 PLASTICTREC o
o 0 32000 [} 14000 PLABTICIZED 0
[ (] 32000 [} 14000 PLABYICTIZED o
0 0 32000 [ tao00 PLASYICI2ED 0

#4GROUNDWATER MONITORING#w *2GROUNDWATER CONTAMINATION POTENTIAL®e
GROUNDWATFR  Gw CHANGES DORINK wATERA«UNST Gw Ayl Gw QLY wAST HZIRD OVFRALL Gw HEALTH MISC  wWASY

wELLS SAmpLE FRFQ FROM ANAL, OQUAL CHANGS«RRINGRCON RATING CON RATING CON  RATING LCON CONTAM 8OY WZRD CON 10 10 NO

NONF UNKN  ** 20 A 3c A 5 4 [ 2 14 4 ] 2301

NONF UnKN LLA{ ) 14 & 5 A [ A 14 48 8 2301
NONE UNKN *x @D [ 3C & 5 [ 4 A 14 L] [} 230§
NONE UNKN  *e 20 [ ic A | A 4 [ 14 48 B a301
NONF unKN T L) 4 3¢ A 5 A 4 [} 18 4B B 2308
NONF UkuN s 2D & ic A 5 A ') F 14 48 b e3o0
to ) T ¥ s T i 1 ' i H s \ ; \ . .
i e + o N s . L ; « ¥ - 3 =1



sn
L4

WEACE TMPOUNDMENT ASSEBSMFNT (514)
RARAR AR A S AT AR AR AN NN RN R AR AW

L OCAYION OF ASSESSMENTew

YR, UF RECORD

1978
0

LIVESTOCK

sxocaow®

$TATF 10 w0, UTEITR LAYIYHDE  37DS1M21S LONGITUDE 112D51M55S
DWNERS OPERATORS
PARUNAN PAROWAN
PD BOx %74 PO B0OX 578
PARDWAN PARDNAN
uT 84761 UT 847b4
*oFACILIYY JOENTIFICATIONRS
ChNTY/ZCTTY PLACE CATEGORY 814 SITE HO, IMPNDHNTS NPDES MO, 51C CODE
1RON PAROWA MU 29 [ 490022384 4952
wnOFERATIONAL FEATURES OF THPOUNDMENTSw®«
IMP, NO, PUPPOSE AGE N U8E ¥RS OPEN LASY YR, SURFACE AREA  TOTAL SURFACF IMP, INFLOK
[YR) IN 0P, (ACRES) AREA (ACPFS) (GALL/DAY)
i w87 Dl SPO 1% YFS 11 L T, 48 37,64 14none
4 w81 DY 8PN 1) YES 11 f 6,39 3,64 6
3 w87 nl s 11 YES 11 B 6,34 37,64 0
] W8T 0T SFC 1) YES 1 '] 6,48 317.44 [
5 w3t 01 sPO 14 Yes 11 0 5,71 37,04 I
[ w87 DI §SPO 1% YFS 11 o 5,27 37,64 0
TP FEFLUENT YR, (OF TOTAL AVE, INFLOW VYR,DF TOTAL AVE, EFF, LINER YTYPE TYHICWNESS LIVESTOCK
{GALL 20AY) RECORD (GALL/DAYY RECORD (GALL /DAY) (INCHES) NUMBER
) 0 1a4000n 0 0 NOKE [
0 a {anonn [ [ NONE u
[ [ 140000 0 0 NONE a
0 [ 140000 [ 0 NONE W
[ 0 40000 0 ] NONE Y
[4 1978 . tdaona 4 [ NONE [
*RGROUNDWATEP MONTTORINGe# WHGROUNDHATER CONTAMINATION ROTENTIAL#»
NOs GROIINDWATFR Gw CHARGES (ORINK WATER#2UNST Gw Avl GW QLY WAST HWZRD OyEHALL Gw  HEALTM
WELLS SAMPLE FRep  FROM ANAL, QUAL CHANGS##RTINGLCCN RATING COM RATING COM  RATING CON CONTAM POT HZRD CON
] NONF UNKN =+ 9p A Si A 5 B L] R 23 54
¢ NONE UK *» Q8 , S4 [ 1 8 4 B 23 Si
[ NONF UNKN «* 0 A SA A 11 B L} L 23 SA
[] NONF UNKN LEIE]:] F (1} A 1 8 & # 23 i
0 NONE UHKN " 98 4 5a A s # 4 3 23 SA
4 NGWF UNKN *+ §§ & SA A 5 8 4 [} 23 L)

[

TYPE

L3 514
1w

WABY
10 O
2301
2301
2304
23013
230t
2301



SURPACF [“POUNMDMENT ASSFSEMENT (SIA)
RARNRARA SRR R AN AR A SN RN G A DR R AR
«sLOCATION NF ASSFSBMFhT#4

STATE IT o, LATEYUNS  Gl0ter89s LONGITUDE 1120028398
OuNERs QPERATORE
ALALH CTITY QFWFR DISTRICT PLAIN CYTY SEWER DISTRICLY
PO BOX 2m7 PO ROX 2417
NDGF e GOGEN
utr fadrd uT Aucoa
*«FACILITY IDENTIFJCATIONS*
CMYY/CTTY PLACF CATFGORY SIA SITE WO, IMFNDMNTS NADES NO, S§1C CODE
vERER #LAIN CETY PLN 30 & 430021326 ues2
s+OPERATIONAL FEATURES OF IMPOUNDNENTEBsw
TP, mf,  PURPOSF AGH In usE Y8 DPEN  LAST YR,  SURFACE AREA TNTAL BURFACE 1M, INFLOn  YR,0F RECORD
LYR) i~ 0P, {ACRES) AREA (ACRES) {GALL/DAY)
t SECONDARY 8 YES [ [ 0,00 15, 0¢ 700000 1978
2 SECONDARY 8 YES ) a 6,00 35,00 100000 1978
1 BECONDARY 8 YES 8 [ 0,00 35,00 700000 19718
4  SFCONDARY [ YES [ 0 8,00 35,00 700000 1978
S SECONDRRY 8 YES 8 [ 6,00 35,00 700000 1975
6 SECONDARY [ YES 8 4 6,00 35,00 760040 1978
IMP EFFLUENY  YR,OF TOTAL AVE, INFLOW YR,OF  TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK  LIVESTOCK
(GALL 2DAY) RECORD (GALLZDAY) RECGRD  (GALL/DAY) {INCHES) NUMBER TYPE
00001 1978 unonon 1975 600000 NONE 0
s00a00 1978 a0nnon 1975 £20000 NONE [
400000 1978 4ncuon 1978 €00000 NONE "
603000 1978 4gaann 1978 engood NONE [
s00000 1975 4000040 1975 &00000 NONE [
60000 1875 400000 1878 600000 NONE ¢
SAGROUNDWATER KONSTARINGH® *+GROUNDAATER COMTAMINAYION POTENTIAL®#

NO, GROUNDwATYFR Gw CHANGES DRINK wATER&®UNST Gw Ayl Gw BLY wAST MZRO OvERALL Gw WEALTH HISC wWASY
WELLG BAmalLE pRER  FROM ANAL, QUAL CHANGS#**RTNGRCCN RATING CON RATING COM  RATING CON CONTAM pOT  HWZRD CON ID 10 NO
o NONE UNK N “% TC A h 14 4 1 4 4 A 19 Ta B € 2301
[ NONE UNKN % T A ic [ 5 [ 4 4 19 A & € 2301
[ NONF UNKN  #% TC A 3¢ I 13 A 4 A 19 T4 8 € 2301
13 NONF UNKN  *e TC A ic A 5 A 4 A 19 T4 8 € 2304
[ NONE unkN e IC A 14 A 5 A 4 A 19 Ta s € 2301
0 NONF UNKN s 70 ] 3c A 5 & ) A 19 T4 -] € 2301



#aLOCATION OF ABSFSSMENT# &
©

SURFACE TH#POUNDMENT ASSESSMENT (S14)
BANCRRIAN AN N AN A RN IR AN ARER RPN AR AR

STATE 10 ND, UTIGI12 LATITUDE ho§ LONG ] SUDE D kB §
DWNERE OPERATOR
RICHMOND RICHMOND
6 WEST MAIN & wESY MAIM
RICHHORND RICHMOND
uY 84333 Ut 84333
*AFACILITY JDENTIFICATIONRS
CNTY/CITY PLACE CATFGORY SIA B8ITE NO, JIMPNDMNTS NPLES MC, 81C CODE
CACHE RICHNOND . MyN 3 i 4san20907 - 4S5
*nOPERATIONAL FEATYURES OF IMPOUNDHENTSw*
MR, wO, PURPOSE AGF Iv USE YRS GPEN LASY YR, BURFACE AKEA TOTAL SURFACE 1P, INFLOW YR.OF RECORD
(YP) IN OB, (ACRES) ARFA (ACRES) {GALL/DAY)
1 #8T DI SP8 YES & [ 6,70 27,40 100000 1978
2 »8T D] &PO [ YES b o 5,70 27,4t ] [
3 ¥§1 DI SPO .Y YES ] [ S.50 27,40 (] ]
4 W8T DI 8P0 & YES & n 9,50 27,40 [} [
IHP JEFFLUEMT YW, OF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINFR TYPE THICKNESS LIVESTOLK LIVESTOCK
LGALL sDAY)Y RFCORD {6ALL /DAYy RECDRD {GALLDAYY (INCHES) NUMHBER YYPE
[ ] 100000 Q ] NONE
i [} 100000 [ 0 NONE
0 o {oo006n [ [ NONE
] [ fooaon 0 [ NONE
A SROUNDWATFR MONITYORINGW# #eGROUNDWATER CONTAMINATION POTENTIALww
NO, GROUNOWATER  Gw CHANGES DRIk WATER#sUNST Gw Ayl W QLY wABT HIRD OVEWALL G HEALTH FISC wABT
wELLS BAMFLE FRFg FROM aNAL, GUAL CHANGS*ARTNGRLON RATING £OM RATING LON  RATING CON LONTAM pOT HZRD CON D 1o NO
[ NOKE UNKN  ww &C & 3C Iy 5 A 4 b 17 LT 8 € 2101
0 NONE UNKN we SC A 3¢ 4 [3 A 4 [ 17 53 [: I 3 2303
[ NOKF UNKN % SC i 3C A s A 4 2 17 S4 8 £ 2304
[ HONE UNKN e SC ] ke [ s A 4 & 17 54 8 E 2301



STATE QG noy,  uUYORT4

OwNE

NDo
wELL

ODO DO

Rs
RODSEVELY CTvY

SURFALE TMPOUNDMENT ASSFSEMENT (SIB)

a

KA AR E AR RN P IR R N E R AR ARON R RN

*eLOCATION OF ASSFSSMENTww
U

LATITHOF

STATE STREETY aND LAGOON STREET

"

s LONGITUGE o M 8
OFERATORS
RODBEVELTY CITY
BYATE STREEY AND LAGOCA SYRFET

wASY
10 ND
2301
2301
2308
2301
2301
2301

ROOSEVFLY ROOSEVELTY
Ul Buose UT BuOee
*aFACILYITY IDENYIFICATIONS®®
CrTYACITY PLACF CATEGNRY 813 SITE NO, IHPNDMNTS MDFS NG, $1C CODE
DUL HE SNF ROOSEVELT wyN 32 b 490020320 4952
#NOPFRATIONAL FEAYURES OF IMPOUMDMENTSw»
IwP, NO, PURPOSE AGF IN USE YRS OFEN LAST YR, SURFACE ARFA TOTAL SURF2CF IMP, INFLOM YR,O0F HECORD
(YR IN op, {ACRES)Y AREA (ACKFS) (GALLZDAY)

] SECONDARY [ YES ¢ [} 15,00 38,0t [] [

2  SECOMDARY [ YES o o 5,10 38,60 o ]

3 SECONDARY 4 YES L4 [ 5,00 38,060 0 ]

] SECONDARY ] YES [] 0 5,00 38,6t (4 ]

5 SECONDARY 1] YES n [ 4,10 38, b0 [ [}

[ BECONDARY [ YES 6 # 4,40 38,60 [ 0
IMPEFFLUENY  YH,OF TOYAL AVE, INFLOK YR,OF TOTAL AVE, EFF, LINER TYPE THICKNEES LIVESTOCK LIVESTOCK
(GALLDAY) RECORD CGALL/DAY)Y RECORD (GALL/DAY)Y (THCHES) NUMBER TYRE

[} 0 200000 b [+] NONE f
] L 2no00n [ o NONE [0
] f 200009 [ [} WONE 4
[ [ andang [} 0 NONE 0
o [ 208000 [ n NONE [
[ 1973 © 2oennon ° [4 NONF [}
*AGROUNDGATER MONTTORINGwY #*GROUNDWATER [ONTARINATION ROYENTIALwe
GROUNDLATER Gw CRANGES ODRINK WATER##UNST 6w Byl Gy gLY whST HZRD OyFRALL Gw HEALTH MISC
$ SAmplLE FRFg EROM ANAL, QUAL CHAMGS=»RTNGACUN RATING CON  RATING CON RATING (OM CONTAM pOT HZRD CON 1D
NONE UKy s+ §C B ic ] 11 A 4 H 17 S5a #
NONE LNk~ *e SC [ .14 8 S A 4 17 Sk o
NONE UMK «* 5C 8 i 8 ] A 4 & 17 5a B
NONE UNKN e GC [3 3 ] L A 4 8 17 Sa 8
NONF UMK o SC E 3C ] 5 A 4 [ 17 11 o
NONF UNKN % 8¢ [3 3¢ 8 5 A 4 # 17 L 7% B
[ - N 12 [N © T 3 i i 3 E ' 1 ¢ +
I s . . . . . . N . . B . v ) f 4 Yy



ARLACATION

SUHFALE THPOUNDNENT ASSESSHFNT (BT4)

*e

AdEthdh AR ARk Rkt R IR N RR NNk R b d

W OASSESSMENT2e

ATATE 1D "Wh,  UTEIRR LATTITHDE [ 8 LONGETUDE 0 M 8
OWNEFS OPERPATOSR®
TROPIC Towh TROPIC TOWN
PO A0 1130 PO POX 130
TROPIC Towh TROPIC TOWN
Ut BavTe ut aatve
#4FACILITY JOENTIFICATIONR®
CNTY/0 YTy PLACE CATVEGORY S8JA S1TE NB, THPNDOMNTS NPDF & NC, 31C CODE
GARFIFLD TROPIL N 31 ] 49060233870 ues2
*wOPEMATIUNAL FEATURES OF IMPOUNDMENTS#»
1HP, N0, PURPOSF AGF In USF YRS GPEM LASY YR, SURFACE ARFA  TOTAL SULRFALF IHP, INFLOW YR OF RECORD
1YP) IN 0P, (ACRES) AREA (ACRFB) (GALL/DAY)
1 w8t ST ORa [ YFS 0 1 2,80 {0,560 Sonod 1978
2 WBY BT ORA YES 1] [ 3. 20 10,80 [} [
3 wST §Y GRA Q YF$ 4 [+ 2,80 10,86 [+ ]
4 w§T 8T ORA [ YES [] [ 2,00 10,80 o 0
IMP EFFLUENT YRL.OF TOTAL aVE, IHFLOW VYR,OF YOTAL AVE, FFF, LINER TYPE THICKNESS LIVESTOCK LIVESTOCK
{GALL /DAY) RECORD (GALLFDAY) RECORD (GALL/DAY) (INCHES) NUMRER TYPE
0 0 50001 0 ] NONE 2
0 @ 50000 0 4 NONE b]
[ n 560000 0 0 NONE [
o 1978 56000 9 [ NONE n
M AGROULNWATER MONITORPING & w2 GRPOUNDWATER COMTARINATION POTENTIAL#»

NG, GROUDNDWATER G CHANGES ODRINK wATER»aUNSY Gw Ayl Gw QLT wAST WZRD OvERALL GW MHEALTH HISC wASY
WELLES SAmpPLE FKFQ FROM AMAL, QUAL CHANGS*RRINGACCM #FATING COM RATING CON RATING CON COGNTAM POT HIRD CON IO 10 N0
0 NONF UNKN w30 & 3C A 5 & 4 B 15 48 e 2301
[ NONE UNKN ar 30 A 3c A L} A 4 [ 1S 48 # 2301
[} NONE UsKy  ex 3D 4 ic A 5 ) 4 g 15 48 8 2301
0 NONE UMK % 1p A ic A L A 4 & 18 48 B 2304



SuUMFACE IMBOUNDMENT ASSESSMENT (S]A)
RAAAERRRBARO RS RN RE NP R RN Sa R o ek hd
WALACATION TF 8585ERSUFNTwe

STATE LU NN, LYINDY LATIYUDE uvor 8 LOMGITYDF DI
OwhER3 OPERATORS
wELLSVILLE WELLSVILLE
92 EAST FIVKT HOUTH 92 EAST SIRST SOUTH
vELLSVILLF WELLAVILLE
Ut 8u33e UY 84339
*XFACTLITY IOENTIFICATIONS#
enYYICINY FLACE CATEGORY S§14 8TTF N0, ITHPADHNTS NPOFS KO, $1C €O0E
CACHE WELLSVILLE MUN 35 4 490020374 4952
*uDPFRATIONAL FEATURES OF IMPOUNDNENTS#a
IwP, NO, PURPOSH AGF I USE YRy OPEN  LAST YR, SURFACE ARFA TOTAL BUKFACF I, INFLOW  YK,OF WECORD
(YR} In GP, (ACRES) AREA (ACRES) (GALL/DAY)

1 “§T Dl SPO © YF$§ n 0 8,00 56,00 [ [}

2 «8Y Dl SPO o YEQ [ 0 0,00 $6,00 0 ]

3 w§Y DIl §PO L YFS [ ] 0,00 56,00 ¢ ]

4 w81 DY SPO 0 YES [] -0 8,00 6,00 ] L]
THPLEFFLUENT Y, OF TCTAL AVE, TAMFLOW  YR,DF TOTAL AVE, EFF, LINEP TYPF TRICKNESS LIVESYOCK  LIVESTOCK
{GALL/04Y) “ECORD (GALL /DAY) RECORD {GALL/DAY) (INCHES) NUMBER T¥YPE

[ L} L] [} [ NONE u
[ [ [ ] [ NONE (]
[ [ [} 0 [ NONE 0
a 1978 a [} [ NONE [
*HGROUNNWATER MONTTORTNGw» A AGROUNDWATER CONTAMINATION POTENTIALR#

MO, GROUNGRLATER Gw CHANGES DRINK waATER&aUNST 6w Ayk Gw QLY wh8T WERD OyERALL 6w HEALTH MISC  wAlQY
wELLS BAmpLE FREQ FROM ANAL, QUAL CHANGS*#RRTYNGEECGN RATING CON  RAYING CON RATING CON CONTAM pOT WZRO CON 1D 10 NO
0 NONE YES LE 1 H] 1€ A L] A q R i 4B 8 2304
[} NONE YES sn IF A 1E A L] A 4 [ 1t [ 1) 8 2301
¢ NONE YES e 1E A H 3 A - s A &4 (3 11 48 B 2304
] NONE vES e 1IF A 1t A s A L] b [ B 48 8 23014

‘
[ P * 3 Vs ® { ' ' i Lo s n € ' f P

. . ® s e - 3 s b 4 . "



SURFACE TWPOUNCMENT ASSFESHFNT (SIA)Y
[ E R L Y N RS R R Y Y ST T T ]

#A[OCATION NF ASSESSMFATw#

STATE IL a0, UTA pu LAYITIINE 40D4IMGNS LONGITUDE  sJ14DDaMBRS
GuNERR QPERATORE
WENDOVER WENDOVER
PO ROX 328 PO ROX 326
wENDOVFR WERDPOVER
UT “40RY UT RuNes
*wFACILITY IDENTIFICATION®®
ENTYACTYY PLACE CATEGNRY SIA SITE nND, IMPNDMNTS NPDF S N, SIC CODE
YONFLE HWENDDVEP LN 3 [ 4ouagutas LY
asQPFRATIONAL FEATURES OF IMPOUNDMENTSwx
1P, HO, PUPPOSE AGF 1IN USE YPS NREN  LAST ¥R, SURFACE ARE& YOVTAL SBURFALF IMP, INFLOw  YR,OF RECORD
(YR} N op, (ACRES) AREA (ACRES) (GALLZDAY)
1 “8T DI S$PN 8 YFS§ 9 0 17,35 37.70 1230090 ¢
2 w8Y DY AP o YFS$ 9 0 4,07 37,70 1] [
3  WST DI SPO 9 YES 9 o 4,07 37,70 [ 0
4 wST pI SFO @ YES 9 0 4,07 37,70 0 )
5 «$1 DI 8PO 9 YES L 0 4,07 37,10 0 o
& w8T 1 SPD Q YES 9 [ 4,07 37,70 @ ]
IMPLEFFLURNT YR OF TOTAL AVF, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKRKESS LIVESTOCK  LIVESTOCK
(GALL/DAY) RECOPD (GALL/DAY} RECORD (GALL/DAY) (INCHES) NUMRER TYPE
0 0 123000 /] (1] NOKE o
0 0 123000 0 0 HONE 0
[ 0 tesnon 0 0 NONE [
] n 123000 a [} NONE 0
0 0 123000 [ ¢ NONE o
[ [ f123000 0 [ NONE u
N AGROUNDWATER MONITPRINGwx «@GROUNDWATER CONTAHINATION POTENTIAL#4
NO, GPOUNDLATER  Guw CHANGES ORINK wAYER#aUNST GW Ayl fiw QLY wASY WZRD GyERALL Gn KEALTH MISC  wWAST
wWELLS SAupLE gRFQ  FROm ANAL, QUAL CHAMGS®ARTNGLCOM RATING CON  RAYING CON RATING CON CONTAM POY MZRE  CON 1D 10 NO
[} KONF NZA #e 2D B LD -] 5 ] 4 8 20 3a 4 2301
0 NOKE H7A % 2D E 90 ) 3 B “ ] &0 3a [ 4 2301
] NONE N/A we 2D B D 8 L] B 4 B 20 3A c 2301
[ HOKE Nk «k 2p B 8p 8 5 B 4 3 20 3 ¢ 2304
[ NONE NZA wh 20 & 80 8 5 B 4 ] 20 3a C 2301
o NOKF A LLA-14 B an [} 5 B L} H 20 33 [+ 2301



SURFACE THPOUNDMENT ASSESSHMENT (BIA)
L2822 A2 RN XS R FES RS2SRSS 2
BalLNCATION 6 ASSESSHMENT e

STAYE 10 ~fO, UTFIRY LATLTYDE  3Tp42reang LONGITLPE  112D39MANS
OwNER S DPERATORS
DIXIE NATIONAL FUORFST DIXTE NATIONAL FOWEST
PO kDX Sgo B0 BOYX San : UTB4T20
CEDAR CITY CEDAR CITY
UY B4¥20 Uy a4120
*xFACTLITY TDENTIFICATIONSe
CHTYACTTY PLACE CATEGORY S14 S1TE MO, IMPNDMNTS NFDES MNO, S1{ CGOE
tPON CEDAR CITY MuN 1 3 ? ] ues2

*aGRERATIONAL FEATURES OF IMPOUNDMENTSa#
THP, NO, PURPQSF AGE IN US§E YRS CPEM LAST ¥R, SURFACE 2%EA TYOTAL SUPFACE IMP, INFLPw YF,GF RECORD

(Y&) “In op, (ACREB) AREA (ACRES) (GALL/DAY)
1 5TanYL 12E 4 N 0 1877 n,50 §,00 [ 197
H STASILTZE [} YES 3 L 0,50 1,00 1072% 1917
InPEFFLUENT ¥R, 0F TOTAL AvE, INFLOW YR, OF TOTAL AVE, EFF, LINER TYPE TYHWICKNESS LIVESTOCK  LIVESTOCK
(GALL/DAY) RFCORD (GALLZOAY) RECORD {(GALL/DAY)Y {INCHES) NUMBER TYPE
0 1977 1n72% 1917 o BLTYL &UBBER [}
n 197 10728 1917 0 BUTYL RUBBER o
*aGROUNDWATER MONTTGRINGaR wHGADUNDWATER CONTAMINATION POTENTIAL®»

N0  GROURDWATFR G CHANGES QORINK wiATER#*UINST G Ayl Gw OLY wAST WIRD OVERALL Gw HEALTH HISC wWASY
WELLS BAMPLE FRFQ FROM ANAL, QUAL CHANGS#*RTINGRCON KATING CON  RATING CON  RATIAG COH CORTAM POY HIRD CON 1D 10 NGO
0 NONF UNKN UNKN  %¢ TR 8 34 8 [ A M 8 1% 20 -] 2301
o NONE UNKN UNKN w78 [} 3 8 g A [} 8 19 4] B 2301

SURFACE IMPOUNDMENT ASSESSMENT (S1a)
LR S T I LT T T I
##L OCATION OF ASSESAMENTs»

STATE ]C NU, UTFIBRd LATITUDE  3ID31M00S LONGITUDE  112p4gmnoos
OWNER® OPERATORE
DIXIE MATIONAL FORESTY DIXIE NATYIONAL FOREST
#0 BOX 580 : PO ROX 580
CEDAR CITY CEDAR CITY
ur 84720 TUY #4720
#aFSCILITY INENTIFILATIONS»
CHIY/CTITY PLACE CAYEGNRY $14 SITE N0, IMPNDMATS HFPDES Wi, $1¢C CoDE
BEAVFR MLN 38 4 L] 4982
«aUPERATIONAL FEATURES OF INPOUNDMENYSsx
Inp, NO, PURPOSF AGF IN sk yH8 OPFM LASY vP, SURFACE ARFA  TDTAL SURFALF I¥P, INFLDL YH,0F RECORD
(YR) H 0P, {ACRES) AREA (ALCHES) (GALLZNAY)
i STAaRILTZF 3 LT 8 1976 2,00 3.680 3 197
4 SYARILI2E 3 RO it 1976 ) 2,00 3.5%0 0 197
IMP FEFLUENT YR, OF TOTaL AyE, INFLUR YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALL/DAY) BELOPD (GALL/DAYY PELOKD (GALL/DAY)Y (INERES) NUBRER YYPE
0 1877 LI D] 197 [ CLAY °
u 1977 Anfn 197 0 cLay b
*wGROUNPWATEY HONITNRING2 S *2GROUNDWATER CORTAVMEMATION ROTERTYIAL®»
NiJe LFOUNDWETFE o [HAMGFS OMIPVK L aTFPesiingt G+ dyL Lw QLY «hSY HIRD NyFRALL Gw wWEALTH VISC  wAST
WELLS 8AwpLF FFFQ FEON BNAL, UlAL (RANGESARINGROCN RATING COUMN RATING CNN O RATING  COk CUMYTAM pOY wZRD COs JD 1o Mo
d NONF HNKN iKYy *x 8RR # I n 11 I u # 2n up & 2304
¢ NONE titok ta [TOTE vs BR B 3 # 5 5 4 P 2n T & 2301
o " ’ ' 4 - [ . ¥
- : . " L roort e ' ! ' v : ! : i ) ‘ 5
- . - = u . a . of " M . o ! ¥ ' [



SUKFACE IMPQUNDHENT ASSESSMINT (514}
L33 R R R R R R R S R T2 T : ]

42LNCATION AF ASSESSMFNTH e

STATE T ©Q, UTRORY LaTITUOr 4Nl iRMaRg LOMLITURE  11INISMUNS
OnrhEPR OPFPATORS
UBDA FOWEST SFRVICFE urnra HEBEN RANGER QISTRICT
PO B0y tues FEDERAL BUTLDING 125 €a5Y 100 NORTH
PROYO HEBER
Uy Basot Ut syniy
S*FACILETY JOERTIFICATION 2
CNTY/CITY PLACE CATEGOKY 814 SITF NOD, IMPROMNTS KRDFS WO, S51C Ccopt
HEAVFR HUN 39 H o 4952
wkOPERATIONAL FEATURES OF IMPDUNDMENTSa»
1up, NO, PURPUSF AGE IN USE YRS OPEM LASY YR, SURFACE AREA TODYAL SURFACE INP, INFLOW YK OF RECURD
(YF) IN oP, (ACRES) AREA (ACRES) ({GALLADAY)
1 Ligoln 5 YES 5 n $1.00 1,00 Q o
INP EFFLUENT  YR,OF TOTaL AVE, INFLOwW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNEAS LIVESTOCK LIVESTOCK
(GALLZDAY) RECURD {GALLZDAY) RECORD {GALLZDAY) (INCHES) NUNRER TYPE
L] o 4 0 o NONE ] :
SRGROUNPNATER MONTIORINL®W *AGROUNDWATER CONTAVTMATION POTENYI4ALSw
N0, GROUNDWATFR G CREMGES DPINK wATER&RUNST Gw Ayl Gw QLT wASY HZRD OvEMALL Gw HEALTR MISC WABY
WELLS BSAMPLE FRFQ FROM ANAL, QUAL CHANGB##RTHGRCON RATING CON  RAYIKG CON RATING CON CONTAM POT HIRD CON XD 1D N0
[ NONE UNKN UNKN 8 35 ] 8 A 4 ] 20 ['L] 8 2301



SUNEACE IvPOUNDMENT ASSFSSMENT (S14)
AREAREDCR BN ORI CASE NI IR N AN a N bR NE
wALOCATION OF ASSESSMENTAs

SYATE I tiu, wTT122 LETLTUDF  39LNAMASS LOSGITUNE  111050m848
OuNERe GPERATOR=
GunkISON GUNNISON
GENFRAL DELTVERY GENFPAL DELIVERY
GLNN ISR GUNNIBON
Ut 84340 uT sslun
wAFACILITY IDENTIFICATEON®R
ENTY/CETYY PLACE CATEGORY 814 SITE NO, IMPNDMNYS NPDFS N1, 81 COOE
SAN FFTE GUNNISON MUN @ 3 7] 4952
*sOPERATIONAL FEATURES OF IMPOUNDHENT &%
1P, NO, PURPOSF AGE IN 1ISE YRS OPREN LAST YR, SURFACE AREL TOTAL SURFACE JMP, INFLOK YRhoOF RECORD
(YR 1% 0P, (ACRESY AREA (ACRES) (GALL/ZDAY)
o «57T $Y ORA o YFS [} [} - 16,82 55,23 1] ]
L wET 8T ORA 4] YES 0 o 22,93 55,23 ] 0
0 «§7 §7 ORA 0 YES L) L4 15,48 55,23 0 [}
TMP FFFLUENTY YR, OF TOTAL AVE, INFLON VYR,0F TOVAL AVE, EFF, LINER TYPE THICKNESS LIVEBTOCK LIVESATOCK
(GALL/DAY) RECNRD (GaLL/DAY) RECDRD (GaLLzDay) {INCHES) NUMBER TYPE
o o ] [ [} NDKE n
0 0 o 0 [ KOME b3
0 0 9 a 0 NOME 1]
*AGROUNDWATER MONTTORTINGS *RCROUNDUATER CONTAMINATION POTENT]AL s
NQ, OGROUNDrAYFpR Gn CHANGES DRINK RATERssUNST Gw Ayl Gw QLY wA3Y NZAD OVERALL 6w wEALTH HISC wABY
WELLS SAmPLE FRFg FROM ANSL, (UAL CHENGS*«RINGECCN RATING CON RATING CON RATING CON CONTAM pOY HIRD CON 1D o WO
[3 NONF HNKN UnKN *x {F A LD A L F 4 8 15 1c B 2308
0 NONF UNKN Unieny we 1 & 5a A 5 & 4 8 1S 1c 8 2301
4 NONE UNKN UMKN %% §F A 54 A § A § B 15 it L] 04



SYATF U i, LiTRINSY
OWNE R

NOo

MANTL S

MantlLa
Y Budge

1vf, nO, PURP

1 BRIMARY
2  PRIMARPY
3 PRIMARY
4 PRYMARY
5 PRIMARY
&  PkIMARY
T PRIMARY
IMP EFFLUENT ¥
{GALL/DAYY ]
]
0
0
[
[
1]
o
*AGROUNDKATE
GROUNDWATFR
WELLS SAMPLE FHEg
NONE
NONE
NONE
NONE
HONF
NONE
NONE

DD DO

SUKFACF TMPOUNDMENT ASSESEMFNT (§12)

LT

L3RR A R 22 2R R R 222222 222 X 2

PELOCATION 1F BSSESSMENT#+

LaT1TUnF  490SArSES

LONGITUDE  109pu2v108
OPERATORS
HANTLA

MANILA
uY Bubde
*#FACILITY I0ENTIFICATIONS®

CNTYZCITY PLACE CATFGONY SI4 SITE NO,  IMPNDMNTS NPDES NE, S$1c CODE
DAGGEY MANILA MLw 42 k4 i 4952
#A0PERATIONAL FEATURES DF IHPOUNDMENTSw#
CSE AGF N USE Y8 OPEN LAST YR, SURFACE AREA TOTAL SURFACE IMP, INFLDNW YR,OF RECORD
(Y=} IN O, (ACRES) AREA (ACWES) (GALL 7DAY)
16 YES 1o ] 1,48 T.00 asnno 19748
is YES ib L] 1,1% Ta00 0 ]
is YES 16 0 0,94 7,00 0 [}
16 YES 16 4] 5,94 T.00 ¢ [
16 YES 16 0 0,93 T.00 [/ 0
16 YES 1s a n,83% 7400 0 0
1o vES 16 0 0,69 7,00 0 [}
RouUF TOTAL AVE, INFLOW YR,OF TOTAL AVE. EFF, LINER TYPF THICKNESS LIVESTOCK  LIVFSTOCK
ECORD (GALL/DAY) RECORD (GALLIDAY) (INCHES) NUMBER TYPE
L} 4s000 0 [ BENTONITE #O [3
[ 45000 [ BENTONITE MmO o
0 45000 9 [ BENTOMITE MO 4
0 45000 9 [ BENTONITE w0 a
0 4%000 ¢ [} BENTONITE MO L]
0 45000 [ [}] BENTONITE MO [}
o 45600 [} n BENTONITE MO ¢
R MONITORING*s *RGROUNDWATER CONTAMINATION POTENTIALWW
Gw CHANGFS  DRINK wATER#=UNST Gw Ayl oW QLT wAST WIRD OyERALL Gw HEALTH MISC wAST
FROM ANAL, QUAL CHANGS*#RINGECCN RATING 'CON  RATING CON  RATING CON CONTAM POT  MZRD CON 1D 10 NQ
UNKN  ae {F s 1E I 5 s 4 ] 1 LY 8 2301
UNKA T 13 A 1E Iy [ A 4 8 11 £ [} 2301
UNKN *x F I 14 A 5 A 4 2] 11 L1} 8 2301
UNKH *% 1E A 1€ A g ) ] a i1 L) 8 2301
Uk *n 1F [ 1€ A 5 A & B it 54 B 2301
UNKN “n |E A 1€ A L] A 4 B 11 54 -] 2301
UAKN »e \E A 1€ A 5 A 4 £ 11 5a ] 2301



STATE U wis, LTF 72 LaTInine P ¥ 8 LONGITURE [ I
OunERrz ORERATORS
NEOLA NEOLA
NEOLA NEOLA
Ut 8agnT Ut sa107
*eFACILITY JOENTIFICATION®®
CNTYACTTY PLACE CATEGORY SI& SITE ND, IMPHDHNTS KFDES NO, $I1C CODE
SLUCHE SNE NEOL & PN 43 3 n 4952
waDFERATIONAL FEATURES OF IMPOUNDMENTS#»
IMP, NO, PURPDSE AGF IN LUSFE YRS OPEM LAST ¥R, QURFALE AREA TOTAL SURFACE IHP, INFLOW YR,0F RECORQ
{ym) INn 0P, {ACRES)Y AREA (ACRES) (GALL/DAY)
1 wWST ST ORA o YFS [ ] 3,08 0,00 9 [
2 w8t 8T ORA 0 YES n n 1,78 0,00 0 0
3 wST ST ONA 0 YES [] 0 1.57 0,00 0 0
THPEFFLUENT YR,OF TOTAL AVE, INFLOY YR,OF TOTAL AVE, EFF, LINER TYPE THICANESS LIVESTOCK LIVESTOCK
{GALL DAY RECORD {GALL ZDAY)Y HECORD {GALL/DAY) (INCHES) NUMKER TYPE
[ ) ) [ 0 NONE a
[] ] ] [ [} NGNE [
0 [ [ [ [} NONE 8
AaGROUNDWATER MONTTORING#» SGROUNDRATER CONTAMINATION POTENTIAL #4
NO, GROUNDuATER Gw CHANGES DRINK wATER®UNST G Avi GWw OLY WASY KIRD OvERALL Gw REALTN MIscC
WELLS SAMPLE FRFQ  FROM ANAL, QUAL CHANGS*#RTNGRCCN RATING 0K RATING LON  WRATING CON CONTAM pOY HIRD CON 1D
L] NONE YES * 2F A 3C 4 -1 A 4 8 14 4
] NONE YES * 2F A 3C A § & 4 8 14 (1]
[ NONF YES e+ 2F [ 14 A 5 A 4 ] 14 4B
© [ . 1 f e v b s 0 T [ ¥ B ’ ® ¢ N it 1 | 1 v -
3 [ El P N . . a1 3 u Ed * Ed LS B N [ W 4 13 it X ! 3y
- s N Mf o S

SURFALE IFMPOUNDUMENT ASSESSKENT (S14)
FECERA R AR RIS ARAAREARACS NGO R R ARt dd
€xLOCATTON AF ASSESSMENTes



SUREACE TMPUUNDMENT ASSESSMFMT (8§14
I Z3 22323 RS2 222 X222 22222220
SALNCAYID® OF SRSESSMENT#n

SYATE 1L no, DBTROYZ Lavitunte [T LONGITUDE 0 M B
OWNERS® DFERATORS

PERRY PERRY

PEary PERRY

Uy Bdyon? ut aaing

«wFACILITY IDENTIFICATION®®
CNYyscTly PLACE CATEGORY SIA STTE MO, THPNDMNTS NPDFS NO, STC CODE
BOX ELDER PERRY LIVLY 44 o ues2

«4OPERATIDONAL FEATURES OF IMPDUNDMENTS##
IMP, NU,  PURPUSE AGE IN USH YRS OPER  LASY YR, SURFACE AREA TYOTAL SURFACE  ImP, INFLOW  YK,OF RECORD

{Y?) I 0P, (ACRES) AREA (ACRES) (GALL/ZDAY)
1 w§Y ST GRA 6 YES f 0 9,00 0,00 [ ]
2 W8T ST ORA 0 YES 0 [} 3,74 0,00 [ 0
3 W8T ST ORA N YES a ] 4,60 0,00 [} [
4 W8T ST ORA O Yrs 0 0 4,5% 0,00 ] 0
%  W8Y 8T ORA o ey 0 ] 4,43 0.00 [ 0
IMP FFFLUENT YR, OF TOYAL AVE, INFLO»  YR,OF TOTAL AVE, E£FF, LINER TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALL/DAY) RECORD (GALL /DAY RECORD (GALL/DAY) {INCHER) NUMBER TYPE
0 q [ Q [ NONE 4
[ [ 0 0 q NONE 0
[ [ [ [ 0 NONE 4
{4 [ [} 0 [} NONE [
[ » " [ . [ NONE n
*aGROUNDWATER MONITORINGs» *WGROUNDWATER CONTAMINATION POTENTIAL#w
NU, GROUND4ATER Gw CHANGES DRINK wATERW&UNSY Gw Ayl Gw QLT wASY MZRD OyERALL Gw KEALTH MISC wABY
WELLS SAWPLF FPFQ  FROM ANAL, QUAL CHANGS+«RINGECON RATING CON RATING CONM RATING COM CONTAM POT  wWZRD CON 1D 10 NO
0 NONE YES ax G4 4 3c A L3 [l 4 B 21 Sa B 2301
[} NIINF YES o 94 a ic & g i 4 8 21 S4 [} 2301
¢ NONE YES *h G4 2 3C A 5 A “ 8 21 54 ] 2301
0 NONF vES wv QA A 3c A 5 A [ 8 21 54 B o 230t
0 NONE YES we Q8 A ic A g A 4 B 21 S 8 2301



w2 LNCATIAON

SURFACE THPOUNDMENT ASSFSSMEMT (S14)

R A T AR A I AT T AR AR RN D RA AN R AT ARNR IS

IF ASSESSMENT &4

STATE 1(: mC, LYHN32 LATITUDE  41025M298 LPNGITUDE  112D03M3BS
OWNFRS CGPFRATORE
UTAM STATF NIV PAWKS aND RECWRFATINN WILLAPD BAY STATE Pakk
1596 #EST TEmPLF PO ROX 319
SALT 1L AKE CTTY wTLI ARD
Ut Ru1te uT R4340
#«FACILITY IPENTIFICATION®#
cnIY/cTTY PLACF CATEGORY SIA STTE WO, TMPNDMNTS NPDES MO, §1C CODE
BOY  FLDER WILLARD MUN us 3 ) 4952
4wOPERATIONAL FEATURES OF IMPOUNDMENTSax
Tub, nNO, PURPNOSE AGE IN usE YRS OPEM LAST YR, SURFACF AREA TOTAL SURFACE IMP, INFLOW YR,0F RECORD
(YR) IN 0P, (ACRES) AREA (ACRES) (GALL/DAY)
1 ST DI SPOC [ YFS [ 0 8,84 17,70 113000 1974
2 W8T DI SPND 4 YEB [} . 0 4,60 17,70 0 0
) W8T NI SPO 4 YES 4 ] 4,26 17,70 0 0
IMP EFFLUENT  YR,OF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVEsSTOCK LIVESTOCK
(GALL /DAY FECORD (CALL/DAYY RECOKD (GALL/DAY) (INCHES) NUMBER TYPE
[ [ 113000 0 0 CLAY 4
[} 0 113000 0 0 CLAY -0
0 1974 113000 0 0 CLAY © 0
**GROUNPWATER MONTTORINGH® #AGROUNDWATER CONTAMINATION POTENTIAL#w
NO, GROUNDWATER G CHANGES ORINK WATERNAUNST Gw AVL Ga QLT wWAST HZRD OVERALL GW HEALTH MISC wASY
WELLS SAMPLE FRFQ FROM ANAL, GUAL CHANGSe#*RTNGACCN KATING C€OM RATING CON RATING CON CONTAM POT HZRD CON 1D 10 NO
o NONF UNEN * 5C 4 SA a L A 4 8 19 uB B €0 23014
[} NONE UNKN we SC A SA A 5 A 4 ;] 19 48 [} €0 23014
L] NONE UNKN ** 5C A LT A S A 4 8 19 uB 8 ED 2301
SURFACE IMPOUNDMENT ASSESSMENT (B14A)
RAR AN A AR RN NANSAATANA RN A AR R AR
#s NCATTON 0F ASSESSMENTew
S8TATE ID m~O, UTHIB LATITIIDFE 37D38MUNS LGNGITUDF  112D10M24S
OWNEFRS® OPERATORS
NATTONAL ParK SFRVICE BRYCE CANYON NATIONAL PARK
125 SOUTH STATE GENERAL DELIVERY
BALT LAKE CTTY BRYCE CANYON
UT B4138 Ut R4717
asFACTILITY TOENTIFICATION®®
CNTY/CITY PLACE CATEGDRY SIA SITE WD, [IMPNDRMNTS NPDFS MO, §7C CODE
GARFIFLD BRYCE CANYOM ruM 46 3 n 4952
wnORERATIONAL SEATURES OF IMPOUNDMNENTS#s
TMP, HO, PURPUSE AGE IN USE YRS OPEN LAST YR, SURFACE ARFA TYOTAL SUKFACE INP. INFLOW YR ,0F RECORD
(Yw) IN 0P, (ACRES)Y AREA (ACRES) (GALL/DAY)
1 “ST 1 8F0 1S YES 15 n 1,10 5.0 S&0n0 1978
2 48T DY SPO 1§ YES 15 0 1.20 5,10 55000 1978
3 w8T DI SPo 1S YES 15 (1] 2,80 S.10 5000 1978
IMP EFFLUENT YR, OF TOTAL AVE, INFLO® YR,OF TOTAL AVE, §FF, LINER TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALL/NaY) RECORD (GALL/DAY) RELCRD  (GALL/DAY) (INCHES) NUMBER TYPE
5000 1978 116000 197¢ 0 BENTONITE MO 6
5000 1976 110000 1672 ) BENTONITE MO 6
0 1978 110009 1978 0 BENTONITE MO ®
AAGROVUNPWLTER MONTTNRINGE® #aGROUNDWATER CONTAMINATION POTENTIAL®»

MO, GPOUNDLATFR Gw CHAMGES DRInk waTERRsUNSY Gu Ayl Gw QUL T wAST H2RD OvERALL Gw NHEALTH »]8C wAST
WELLS SAmPLE FhEn FROM AMBL, AL CHANGS+«RTNGLCCN RATING CONM  RATING CON  RATING (0N CONTAM POT HZRO  CCN 1D ID NO
0 RUNF UNK oy 'TICT A 3C A 5 A 2 b 19 1c L] 2301
[ NONE UNKN s 9C & 3c a 5 A 2 6 19 1 & 2304
0 NONE TR wy 9C A 3c a [ A 2 R 19 \c 8 23014
r [ v 1 r L I il 3 T i ' 1 s A v B u 1 v 1 i 1 r ! hl T Kl r n
E Py * L " L - = u B v B k- = = ' 5 e 4 - . [ 1 v M . v

~ N N ~ ~/ N



SURFACE IPPOUNDMENT ASSFSSMENT (S14)
I E RS I R TR 2 I 2 A SR 2 R S22 2 2 2 )
asL GCATION JF ASEEBSMERT4s

BTATE J0 ~oy, LATTIIUDF  3Y0R104ng LONGITUDE  110042M368
Qunt s OPERATORE
GLEN Canynn NAYIDNAL RECREATIUN AFREA BULLFROG BASIN DEVELOPFD AREA
PO BOX 1507 AN ROX 1507
PAGE PAGE
A7 Booyn 47 an0un
*AFACILITY TDENTIFICATIONA®
CNTYZCTTY PLALE CAaTEGAONY 514 SITE NO, YMRNDMMTS HWPLES nO, SIC CopE
REAVER [T a7 [ [ LY
suCPERATIONAL FEATURES OF ITHPOUNDMENTS s
e, NO, AURPOSE AGF In USE YRS NPEA LASY YR, SURFACE AREA  TOTAL BURFACE 14P, INFLOW YR ,0F RECORD
(YRY INn OP, (ACKRES) AREA (ACKHES) (GALL/DAY)
1 W8T DT §P 1§ NO [ 1978 1,92 Sa0d ] 1976
2 w8ty Dl SPO 1§ MO o - 197 .28 $,04 0 1978
3 w8Y DI §PO 1 YFS 1 0 0,94 $,04 208842 1978
a w§t DI sPO YES 1 0 0,90 §,00 28842 1978
IMP FFFLUYENT  YR,OF TOTAL AVE, INFLOW YR, OF TOTAL AVE, EFF, LINER TYPE TYHICRNFSS LIVESTOCK  LIVESTOCK
(GALL /DAY) PECORD (GALL/DAY) RECORD (GALL/DAY) LINCHESY NUMBER TYPE
0 1978 28842 1978 0 BENTONITE MO 1e
1] 1978 28842 1978 ¢ BENTONITE ®O 12
[ 1978 28842 1978 0 BENTONITE MO 12
[ 1978 28842 1978 0 BENYONITE MO 12
*4GROUNDWATFR MONITORINGe+ «*GROUNDWATER CONTAMINATION POTENTIALRR
KO, GROUNDWATFR G CHANGES DRINK wATERSsUNST Gx Ayl Gw OLT wAST HZRD OvERALL Gw NEALTH MISC wASY
wELLS BAwpLE FREe  FPOM ANAL, QUAL CHANGEB*#FTNGRCCM RATING C€OM RATING CON  RATING LOM (OKTAm pOT  wWZRD CON 1D 1D NO
] NONF NO 4 8B A 3a i 4 8 4 8 19 28 8 2308
0 NONE ND wh BB A 34 [ & B a 8 i9 28 B 2304
[ NONE N ** BB & L 1 A [ -] 4 8 19 28 8 2301
[] NONF NO *% 8g A 3a A [ B [] [} 19 2e L] 30}



SURFACE 1PPOUNDMENT ASSESSHENT (8I12)
EEFARRA KT O P AR ARS R AT IRA NV TADARR OGNS RE
eelOCATINN NF BAESESSMENT M

STATE 10 nh,  LyLnpd LATITUDF  &n03dnads LEMGITUDE  fItLO3MaE2S
OWNERS ORFRATORS
wASATICH NATYIOMAL FOREST WASATCH NATTONAL FOREST
125 SO0UTH STATF 129 S0UTH BYATE
BALT (AKE CYTY SALY LAKE CIVY
UY R413R Ut au13s
#2FACILIYY IDENTIFICATIONR®
CNTY/CTTY PLACE CaTEGNRY SIA SITE NG, ImMPNDMNTS NPDES WO, SIC CUDE
REAVER HUN 3 n ITTF
*»0PERATIONAL FEATURES OF IMPOUNDMENTSww
tMP, NO PURPOSF AGF IN USE YR§ OPEwN LAST ¥R, SURFACE BREA  TOTAL SURFACE IMp, INFLOW YR, OF RECORD
(YR) I8 av, {ACRES) AREA (ACKES) (GALLZ/DAY)

1 »ST ST Ok 4 YES 4 o 0,00 D00 0 0

2 wST 87 ORaA 4 YF§ & . & 0,00 0,06 ] ]

3 WST ST ORa 4 YES L] 0 0,00 0,00 [ 0
THPLEFFLUENT YR,OF TOTAL AVE, INFLOW Y&,DF TOYAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK LIVESTQCK
(GALL /DAY RFCORD (GALL/DAY) RELORD (GALL /DAY (INCHES) MUMBER TYPE

a 0 0 ] 6 HYPALON SHEE ()]
o a 0 [ 0 HYPALON SHEE 9
0 o a 0 ] HYPALON SHEE [
SAGROUNDRATER NONITORINGue AAGROUNDWATER CONTAMINATION POTENTIAL sy
ND, GROUNDWATER Gk CHANGES DPRINK WATEW#eUNST G Avi Gw OLY wh8T WIRD OvERALL G REALTH HIBL wAMY
WELLS SAMDLE FRFg FROM ANAL, GUAL CHANGB*«RINGECCON RATING CON RATING CON  RATING COn CONTAM pOT HIRD CON 10 ID NO
(] HONE UNKN UNKN an T8 8 3A 8 s -] [ 8 19 a8 [ 2301
0 NONE UNKN UNKN . T8 B kY 8 [ 8 4 8 19 48 8 23014
[} NONE UNKN Uk *x 1§ B 34 (] ] 8 4 [ 19 48 [} 2301
BURFACE IMPOUNDMENT ASBEBBMENT (814)
R NERRRNEEARAANNR AN R AR I AN AR AR T
*aLDCATION OF ASSESSMENT#»
STATE 10 NO, GTHOSS LATITUDE  40053IMNGLS LONGITUDE  110DNANSEY
OWNERa DPERATORE
WASATCH NATTIONAL FOPESY WASATCH WATIONAL FOREST
125 BOUTH STATE 125 SUUTH BYATE
SALT LAKE CtTY SALY LAKE CItY
Ut 661138 UT Butys
«sFACILITY IOERTISICATION®e
CNTYICTTY PLACE CATEGURY  SIA SITE KO, IMPNDMNTS NPDES NC. SIC CGDE
BEAVFR LdTL] 52 3 0 4952
ewDPERATIONAL FEATURES OF IMPOUNDMENTSuw
18P, NO, PURPOSF AGE In USF YRS OPEM LASY ¥R, SURFACE AREA TOTAL SURFACF I8P, INFLO® YR,OF RECORD
tYe) I8 0P, (ACRES) AREA (ALRES)  (GALL/DAY)

1 ST &Y ORA 4 ¥ES L] a B,00 nane ] [

? «87 87T OR4 [ YES 4 [ 0,00 hy00 ] ¢

3 “§T 8T QRA 4 YES 4 o 0,00 1,00 0 [

THP EFFLUENT YR, OF TOTAL AVE, INFLOW YR,OF TOYAL AVE, EFF, LINER TYPE THICKNFSS LIVESTOCK LIVESTOCK
{GALL/04AY) PELORD {GALL/DAY) eECneD (GALL/ZBAY) (INCHES) NUMRER TYPE

o ) ) o [ HYPALON SHEE ]

] ] [] 0 ] HYPALOKM Shi€ [

0 8 [ 0 [ WYPALON ShEE N

P2GROUNNWATER MANTYNR [ HGew : asGROLUNDWATER CONTAMINATION POTENTIAL ##

ND, GROUNDUATFR G CHANGFS [RINK WATER®aUNST Gw AV G» GLY wAST HIRD OVERALL Gw wEALTH *18C wASY
WFLLS SAneLf FwFp FROB ANAL, g8l CHANGSEsRTNGRCCH HATING LON RATING CON  RATING CUm (CNTAM pODY HZRD (ON 1D 1D WO
[ WONF Yk DHK ¢ % 4R A 5 5 5 A 4 [} 23 2t B R 230}
n HOWF Hiwbg UNK s GH A KA A [ 4 4 [ 23 28 d H 2304
o I kKb UnK N e 9R I Sa A 5 A [ B 23 28 L] R 2301
o . ‘ ! ¢ N ‘ (. A ? i [ r + B s i Y 5 ¥ " s N . . ‘|’
e B 4 i " N . = . e E) u L - s ar “ N . n = >



SUKFACE TMPOUNDMEAY ASSESSMENT (SIA)
RRR AR R P A R AR AR AR PR RN R P AR A RS A

AALOCATION 1F ASSERSMENT s

STATF 10 »p, wTY10%4 LATETUDF 410221398 LUNGITUDE  111058M428
QOuNERS OPERATORE
WASAYLH NATTONAL FORFSTY WABATCH NATIONAL FORESY
125 B0uTH BTATF 12% S0UTH STATE
SALY LAKF CTTY ALY LAXKE CITY
Ut 84138 UT 84138
«*FACILITY IDENYIFICATION®S
CNTYACTYY PLACF CATEGURY SIA S8JYF NO, TMPNDMNTS NEDFS ND, STC CODE
BEAVFFR MUN 53 1 o 4982
*+OFERATIONAL FEATURES OF IMPOUNDMENTSu#
IrP, N0, PURBOSF AGF 14 USE ¥#§ COPEN LASY YR, SURFACE AREA TOTAL BULRFALE IHP, INFLOW YR,OF RECORD
(YR) 18 OP, (ACRES) AREA (ACKHES) (GALL/DAY)

1 w8t KT ORA B YES a o 0,80 G,50 o 0
IMP L EFFLUENT  YRLOF T0TAL AvE, INFLOW VYR,OF TOtAL AvE, EFF, LINER TYPE THICKNESS LIVESTOLK LIVESTOCK
(GALL/DAY) RECORD (GALL/DAY) RECORD {GALLZDAY) LINCHES) NUMKBER TYPE

¢ n 0 o o HYPALON BHEE 0
waGROUNNWATFR MONTTORINGa® axGROUNDWATER CONTANINATION POYENTIALwa
NO, GROUNDWATER Gw CHANGFS ODRINK WATER®#UNST Gr Avi Gx QLT wAST WZRD OVERALL GW HEALTH MISC wASY
WELLS SAMBLE FREQ FROM ANBL, GUAL CHANGSwsRTNGKCCN RATING CON RATING CON RATING CON CGhTAM POT HZRO CON 1D 1D NO
0 NONF YES *s 78 8 3a 8 5 A 4 8 19 ] C  ER 2301
SURFACE TMPOUNDMENT ASSESSMENT (814A)
RENBE SRR ANR S A AN AT R AR A Rk b
#2LOCATION OF ASSFASKENT*»
STATE If: WO, UTIIX2 LATITUDE  1BDSTrETS LONGITUDE 111D52M378
DWNERE CPERATORR
SALTINA SALINA
90 WEST MAIN STREET Q0 WEST MAIN STREEY
SaLTtia SALINA
&4 65400 B4 a8400
asFACTLITY TDENTIFICATION®®
CNTYZCITY PLACE CAYEGOKY BIA SITE NO, IWMPNDMNTS NPDRES NOo 51C CODE
SEVIFW SALTNA MyN ] 1 490020800 [ LLY
*xORERATIONAL FEATURER OF IMPOUNDMENTS##
InP, o, PLRPOSE AGE N USE YRS OpEN LAST YR, SURFACE AREA  TOTAL BURFACF IMP, INELONW YR, O0F RECORD

) (YRy IN OF, {ACRES) AREA (ACRFS) tGALL/Z0AY)

t SECONDARY 2 YES 2 0 0,87 3,87 St11000 1978
IHPLEFFLUENT YR, OF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK LIVESTDCK
(GALL #DAY} RFCORD ({GALLZDAY) RECO&D (GALL/ZDAY) (INCHES) NUMBER TYPE

531000 1978 511000 1978 Sti0on BENTONTTE MD 2

CeGROUNPWATER BONITORINGeS *AGROUNDWATER COHTAMINATION PDTENTIAL#v
NO:  GROUKDAAIFE® Gw EHBANGES  DNRINK waTFRwelNGT Gm Avh 6w QLY whBY HIRD GyFRALL Gw  HEALTH MISC waS8Y
WELLS SAMPLE FEsQ  FROM anAL,  QUAL CHANGE#«FINGACCN RATING CON  RATING COM  RATING  COn CONTAM pOY wZRD  CON 1D 1o N0
ke S( A& 3C A 5 i ] 1 17 48 ] 2301

] NOKF N NfE



SUWEACE IMPOUNDMENT ASSFBSMENT (814)
I T T Y]
**kLOCATION OF ASSFESMENT+#

BYATF ID NO, uTIAbY LATITUDE 430 SM 1§ LONGITUDE 11503IM9 8
OWNERS OPERATOPR
Fuk BREEDERS AGRICULTURE CDOPERAYIVE . Fur BREEDERS AGRICULTURPE COOPERATIVE
RUOC SOUTH ualw BU00 SOUTH MAIM )
BIUVALE MIDVALE
Uy 84047 UY B4O4Y
*2FACTILITY IDENYIFICATIONAS
CNTYZCITY PLACE CATEGORY §5IA SITE NO, IMPADMMYS NPDES NO, 81c CODE
BALY LARE MIDVALE IKD 2 3 1 #0410

+a0PERAYIONAL FEATURES OF IMPOUNOMENTSax
IsP, NO, PURPOSF AGE IN USE YRS OPEM LASY YR, SURFACE APEA TOTAL SURFACE IMP, INFLOW YH,OF RECORD

(YR} IN OP, (ACRES) AREA (ACRES) (GALL/DAY)
) w8Y DI SPO 1§ YFS 11 0 0,00 1,00 . 25000 1978
2 w8y D! SPO 11 YES 13 0 0,00 1,00 0 0
3 w81 DI SPO 1t YES 11 [ 0,00 1,00 0 [}
IMPLEFFLUENT YR, OF TOTAL AVE, INFLONW YR,OF TOTAL AVE, EFF, LINER YYPF THICKNESS LIVESTOCK LIVESYOLK
{GALL /DAY RECORD (GALL /DAYY RECORD (GALLDAY) (INCHES) NuMsER TYPE
0 n 25000 ] 0 NONE o
0 0 25000 [} [} NONE [
] -] 25000 0 ] NONE [
#+GROUNDWATER MONTTORING#w **GROUNDWATER COHTAMINATION POTENTIALW®
HO. GROUNDNATFR Gk CHANGES DRINK nATER##UNST G AyL Gw BLY wWASYT MZKD OyERALL Gw HEALTH HISL waAST
wFLLS SAmpLE FREg FROM ANBL, GQUAL CHANGB*«RTINGRCON RATING ([ON RATING CON  RAYING [OM CONYAR POT HIRD (ON 1D 10 NOD
[} SEMTANNUALLY NO NO s 5C ) 3a A 11 [} 2 B 1% up 8 [ 0
O SEMTAHNUALLY 214 NO s SC [ 34 A s A ? [ 1s 4B ] E 0
0 SEMIANNUALLY 2y NO L 14 A 3a A s A 2 f 15 L1:] 8 E 0



Slhomp A b Jrbror Do T A93FSetr T (Blw)
AN AR R R R R N E R R R N NN TR

CMLOLATIU-- b A58FSRMENT ##
STATE [0 »0y, uTING] LATIT0ly  uojuar YuS CEORBLTOLE 1111800968
OkNERT I TIEAPS FNCFY
FILTROL {neooRAT IO Fly Tl Conbinal]in
23B0 ANDRFm AVENUE 2RFu AL F R ByFNLE
SALT LaKE CTTY ST 1 hrk CIVy
Ut Astou BT F&tey
SAESTILITY TLRnTIFICaT]ve o4
Cnutyselty oAt Caleivey  §la SITE ~C,  Jre i s =PLES nit, S1C Lt
SALT  LAME  SALY (are CRTY lbu 1 ) LAV FIRTY 3245
deOFERATICNAL FEBTURES OF Te#nuatmELTS+»
InfF, No, PURPOSE AGF In usE YRS OkFsn Lasgt yw, SURFACF akFe  YOTS8L SURFACF IrP, TRELGH T (UF RECOHD
(Yw) RR L (ACHES) awks (BLWES) {Gatlzsnay)
1 ®S§T N1 SF0 28 Y¢S 248 o inn, oo oo 00 ls0u 197
InP EFFLUENT  YR,OF TOTsL AvE, INFLUOW  YR,OF  TUTAL Ave, BFF, LIkEe TYPE  THICRUESS LIVESTCOR L IvESTOCK
(GALLZDAY) RECORD {GALL/ZDAY) RELORN {GALL/DAY) {Ingut 8§} NuUMBER TyPE
[ 1978 3enny 197 ¢ - HOKE @
22GROUNDWATER MONITORINGH# PICETUNLwATER CONTAMINATIDEN POYERTIAL A
NO, GROUNDWATER Gk CHANGES DRItk walEkesyUnsy fer Byl Ga GLT waBT MZkp OyERALL Gn wESLIN IS¢ w4ST
WELLE SAMPLE FRgp FROM ANAL, QUAL LHANGS#«RTMGRCEN RATING CON  RAYING LUM RATING Cub CONTAR POT HzRO  Lun IO 10 NO
[} NONF UnKa +e 4D A i¢ A % # 4 ] 13 34 A [
SURFATE JYPOLRLMEANT ASSFSSHENT [8)a)
2 I RS T2 R 22 22 SRR RS ER2 R 2]
. #dLECATTION IF ASSFOSHFNTes
SYATE 1D nG, LYIHVKP LalTtylus  danaan1gy LUNBITLDE 1 2unten9s
OuNERE GRFRATOO
KEMPOCCTY COPPER LuRFURATION ’E b COTT COFPER CORECRATIGA
10 EASY TEMPLF SOUTH TEMFLE GENEWAL OELIVERY
§ALT panE Crvy MG
Ut sLyvt Ut Rallyay
C R ACLILITY JOECYIFICATEIO AN
CeTYiCITy Fiack Categary  8is SITE MD,  IeEa[n 1S nbVES by, 51C LuDF
KALT  LAKE  pRGhE InF 3 3 i 3531
*aOEFRATIONAL FEATLRES e THRONED LTS48
InP, NGO, PURPOSF AGF I UBE ¥rnS CPEN LAST YW, SURFArE 4PFa  TC¥alL SUKFaCE 18k, In#L0w ¥t ,UF RECORD
(f0} Iw o, (ACFFS) bR A (ACHFS) (ALY 21aY)
] “57 8T dwa 23 Yrs 73 a S3a0 5 EXLY I 14260080 ¢
A =81 DI §F0 5 (L8] g a KA N 53k, 0t Byt 1574
3 xSF 8I s 3 ¥+ g 1 . Era S3RG L ge2udoo 14
InE FEFLHERT Y3, OF Fotsy avE, ToFLidn YR OF TUTAL, avE. EFF, LInER TYRE  THICREESS LIVESTOCKR L IVvESTCL«
{6t gisavy wELRL LALE 280 ¥ BRG] {201 2i:2Y) {188 NipF bk T¥BE
3274101 1974 RIBAuRGY @ 3G iRL T (Ley Ve
y (%24 AFHoaaney . d4IhaT-l CLave 2
18847040 1 A{{onran G S50 NIYA R 8
FAGHANPRETER T ING T e e a0 S GUON GATEER LOLTARIAATION FUTEFs Tl 3
N0, BRI FER  Gn [RARLEFS  Lelin waTfFpascngd b svi et 1 CAST 2D PybRALE Gk WP ALTE LN
WELLS S<FFPiF Frig e R R L T N L TS RREL LS B R o e R A I b B S L S o LI 1 At
11 it Tk e i [T o ay N 2 & & b ™ (Y & X1 1200
1 Te e o1 4 A e n [ . P . “ b ~y : & . 1200
L} finb e «s A B 3 - b . 7 r § o ry & L 1200



SUPFACE TPFOUNDMENT ASSESSMFNT (SIA}
BRCARAS BRI PEFC 2R AON IR R IR N AR ke k
el OLATION OF ASSEESMENTew

BTAYE §U un, ariep? LaTlvune  dID3RNALS LONGITUDE  111082M038
DuhErE OQPERATORE
Tul MILLEY PACkTRG CUrFany TR] MILLER FACKING COMPANY
B1e wEST 00n WNETH S10 wEST 400 NOFTH
HYRIM HYRUM
Ut ku3te Ut 84319
*2FACILITY IDENYIFICATIONS®
CNTysr Ity PLACE CAYEGORY SIh SITE WO, IMPNDHMNTS NPOFS NG, SIC COUE
CApRF HYRUM F1N:] 4 1 a 2011
w+DFERATIONAL FEATYURES OF IMPOUNDMENTSuw
TuP, NO, PURROSF +GF IN USE YRS OPEM LASY YR, SURFACE AREA TOTAL SURFACF ImP, INFLOW YR,0F RECORD
1Yy IN oP, (ACRES)Y AREL (4CRES) (GALL/DAY)

1 1S YES 15 L] 5,00 .00 j2u0a0 1978
IMPLEFRLHENT  YR,NF TNTAL AvE, INFLOK YR,OF TOTAL AvE, EFF, LINER TYPE THICKNFSS LIVESTOCK LIVESTOCX
LGALL ZDAY) RECURD (GALLZDAYy RECORD  ({GALL/DAY) (INCHES) NUMBER TYRE

0 f [ 1978 o NOKE i
CIGROUNPWATER MONTTORINGAR *AGROUNDWATER CDNTAMINATION POTENTIAL e
NO. GHAUNDWATFP  Gw CHANGFS ORINMK wATER®WUNST Gw AL Gw QLY rh§T HZRG OVERALL Gw HEALTH HISC wASY
RELLS SAMDLE FEFQ  FROM ANAL, GUAL CHANGS*eRTNGACEN RATING CUN RATING CON  RATING LON CONTAM POT  wW2RD COMN IO 10 NO
[}] NONF UNKN UNKN *% OF [ 3a [ 5 ) 3 A 1 54 8 [3 1700
SURFACE IMPOUNDMENT ASSEBSMENT (S1A}
AR AR RO E RN AR SRV NS A NARGRA
wsLOCAYION OF ASSESSMENTwx '
BYATE 1D HD, UTINSY LATITURE  40pS3Ik028 LONGITUDE 111054M3R8S
OuNERS ORERATORS
PulLLIPS PETROLEUM COMPANY PHILLIPS PETROLEUM COMFANY
393 SOUTH 800 WEST
wDors CrROSS
9 ut susoeay
S*FACILIYY JDENTIFICATIONAR
CNTY/CITY PLACE CATEGORY SIA SITE nNO, IMPNDHNTS KPDFS MO, S1C Coof
DAVIS s % & asencalny 2911
«xOPFRATIONAL FEATURES OF THPOUNDMENTH#s
Twp, NO, FURPOSF AGE IN USE YR8 OPEN LAGTY YR, SURFACE AREA TOTAL BURKACE 1MP, INFLOW YR,OF RECORD
(YFR) N GP, {ACRES) AREA (ACRES) (GALL/ZDAY)

1 PINOAINATIO [ YF§ 0 [} 2,45 23,32 0 ]

H W8T 8T ORA n VES 0 o 2.45 23,32 0 0

3 w8t ST ORA o YFS§ 0 0 2,45 23,132 0 0

[ w§Y &7 ORa L) YES [ 0 3,83% 23,32 [ 1]

& *8Y BT ORA 0 YES 0 0 9,5% 23,32 0 0

6 wST BV ORa 0 YFS [ ] 2,48 23,32 0 [y
InPEFFLUENT  YR,OF TGTAL AVE, (NFLOW Yk,OF TOTAL AVE, FFF, LINER TYPE TnICKNESS LIVESTOCK LIVESTOCK
(GALL 2DAYY RELORD {GALL /DAY RELORD (GALL7DAY) (It CHES) NUMBER TYPE

hldnay {Q78 sinonag ] 0 NONE &

H [ . AT6000 o [ HONE o
n & Bron6n a [ NONE @
0 n 810000 I [} NONE @
o n Br0040 i o NONE “
[ n gr00na o [} NONE [

SAGROUNNPATER MONTITARTIRGS C*GROUNDRATER COFYAPINATION POTENTIAL*»

MO,  GFOUNODWATFH Gw CraMLES DItk WATFPesUNST Gw Ayb Gk Gt T whSY WZHD GyERALL Gw nEALTR vISC wAST

wELLS SApplE fFleq FPOM tnbL, QUAL CHANGSeakTLoRCCN RATING CON RATING COM  RATING (00 (ChTam pOY nIRD CON D 1D NO
o NONE unkn »* 5C ) S A 5 A 8 k 23 [1:] B EDF 2206
[ LfuE Uk «s SC [ 54 A 5 A 8 » 23 68 B EOF 2208
o HONE UNKH o SC a 5a A 5 [ 8 i 23 &B ] EDF 2206
[} NI TS e S A LT} A 5 4 B K 23 (Y] ] EQF 2206
4 MPlaf Vit o *«» SC 8 SA 4 s A A [ 23 (]3] b EOF 2208
[ 831 uf FLTA e 5C » 84 4 5 & B i 3 &R [ ERF 2208
¢ ' i B J 2 t 1 ¥ U 4 ! n 1 1 ¢ ¢ ] 1 ]
- s 1 B L . 4 v + - 4 Lo ¢ s a « (A i . ”



SUMFACE FSPLUND™ENT ASSFSEMENT ($14)

LA AR A S R e I R T2 R

COLECATION NF ASSFASMENTw e

STAYE Yo D, LATUILOF  40DJ9r2SS LONGITUDE  111DSS5HBES
OWNER® NRERATOAR
Cuf YRR USE TLCAWPRRATED CHEVRON LSA TnCOPPORATHL
P{ cOx 25117 2351 HORTHM 1100 WEST
SALT L aKF CTTY SALT LAKE CITy
UT Bu12% UY R4l1e
woFACTLIYY TOFNTIFICATIONRR
ENTY/CTYY FLACE CATEGONY 814 SITE ND, IMPNDMNTS NEDES MO, S1C CODE
SALY  LAKE  SALY LAKE CITY 180 7 3 4gan0ny17% a1
«wOFERATIONAL FEATURES OF IMPOUNDMENTSw»
ImB, NO, PURPUSE aGF IN HSE YR8 OREN LAST ya, SURFACE ARFA TOTAL BURFACF IMP, INFLOW ¥&,0F RECURD
(YR) I~ op, (ACREY) AREA (ACFFS) (GALL/DAY)
1 TEETIARY {6 YES 15 [ &,37 15,88 1400000 1977
2 TERTIARY 15 YES 15 ¢ 5.17 15,68 1400000 1977
3 TFPTIARY 15 YES 15 o 4,34 15,88 1400000 1977
IMP FFFLUELY YR, OF TOTAL AVE, INFLUW YR, OF TOYAL AVE, EFF, LINER TYPE  THICKNESS LIVESTOCK LIVESTOCK
{GALL/DAY) PECORY {GALL/ZDAY) RECORO (GALL/DAY) CINCHES) NUNBEF TY¥PE
tanonon 1977 14006000 1977 936000 NONE [
tandoon 1977 14non0g 1977 930000 HONE i
1400004 1977 1400000 1917 930000 NONF ¢
COGROUNPWATER NONTTORTNG S *NGROUNDAATER COMTAMTMAYION POTENTIAL#+
NO.  GROUNDWATFR  Gw CHANGES OWINK WATER#=UNBY Gw Ayl Gw QLT wAST HZIFD OVFRALL G  HEALTH MISC  waSY
WELLS S8ampLE FRFQ FRAM ANAL, QUAL CMANGSHARTNGECCH RATING (ON RATING CON  RATING COn CONTAM POT HZIRD LON  TD 1o wD
[ NONF UNKH " 4C A 54 A 5 A [} A 22 (14 B £ 2206
[ NONE UNKN e AC & L 1) 4 5 A ] i 22 &C - 2206
(4 NONF UNKN  *» 4C 4 5a A 5 A ] b 22 ac |- 2206

SURFACE IMPOUNOMENT ASSESSMENT (S14)
RPN R R R RN R RN R R kWb

**xLOCATION OF ABSESEMENT=e

STATE 10 NO,
OWNERS
PARNELLS PACKING COMPANY TNCORPORATED

LAYITUDE D

L} LONGITUDE g M
OPERATORR
PARNELLS PACKING LGMPANY INCORPORATED

LAKE TNWN LAKFYONN
UT manya UT R4038
ReFACILITY IDENTIFICAYIONSS
CRTY /LYY FiACE CATEGHRY STA SITE x0,  JMPNDMNTS LPLFS M, SIC COné
WwigH LAKE DN o . 24 \ 20y 1000
4 0PFRATINNAL FFATURES OF TWPOUNDRFITSxx
Tha, N, PURPIISS aGF I 1I8F vES REN LAsT vE, SURFACE AWFA TNTAL SULRFACH Irfe TRFLOW ¥r . OF RECORD
(YS) IN 08, (2CRESR) ARFA (A(MF B (GatLlsney)
| 87 1] S& @ YES fn n a,nn RN g L n
VR FEELVEST Y& 1 Yirlay Avf, TMELw YK OF TeTaL Ave. EFF, LINER TYPF  THICK-«F 55 LIVFRTNCK  LIVESTCCK
(GALI /DAYy CRpORn (GALL DAY PECORD (GALLZDAY) (IH0rES) NIMAER TYPE
“ # B » R Lk o
SAGROLN e ATF L ~NLTTIE Littew SRGRPUNMDWATER O TArIHATINN POTELTIAL Y
MOy GFG WS aATEE fon FranGk S pPTek CATFRast AT G Ayb L GLY w431 mZkL Nyt PiLe Gw HESLTH IS0 w887
wELLS SLagF ewse FOU 4 BNAL,  qual CHATGE&ERTIGROON RaTING 0. SATIeG rLr HATLEG (P Ui Tar pit HWZRD  CiN TG 16 w0
n KDt Yr§ we ar & 1C 4 8 a b3 & 17 {70%

G4 L}



SUNFALE TePOUNDRENT
EXEZFER2EZ RSN ERR R N J
*e GCATION OF ASSEQEMEMTe2

STATE 10 ~O,  DYIBRY LATITUDE  40ns2K21s LORGITUNE i1
OWnFEs
Caribny FNRE COFMNFS
1431 SeUIHW (RA0 wEST
wONNS CRUSS
UT Auory
esFACILITY Y
LHTY/rETY PLACE CATEGOKY S§Ia SITE
navls IaG Q
«sOFERATIOHAL FEAT
ImP, KO, pLIRPOSE AGF TN USE YRY OPEA LAY YH,
(Yhy IN OP,
§ 3 5] i 1977
2 8 O . 0 197Y
3 8 NO a 1977
THP FFFLUkHY YR,OF TOTaL AVE, INFLOW YR,OF INTAL AVE,
(GALL #DAY) HECORD (GALL /DAY RECORD (GALLsDAY)Y
[ n 35000 1} [
L] [ 35000 0 [}
0 a 3%000 ] o
*aGROUNDRATER MONTTORINGa S
N0, GROUNDWATFR GW CHANGES DRINg WATER#eUNET Gw Ayl
wELLS SAMPLE FFEQ FROM ANAL, QUAL CHANGSo#RTNGECCN RATING CON
[ NONE UnNKy wr 5L A 5a i
] NONF UNKN wn 5C A 5 ]
0 NONE LUNKN (2 14 » 24 A

SURFALE IMPOUNDMENT
II2 RIS S22 22 2%
axlOCATION OF ASSFSEMENTes
SYATE 1D w0, LATITUDE 40DSOMOAS LONGITUDE
DWNERS
HUSKY OIL Cn#PANY OF DELAWARF
LOut EAST LOUISTANA AVENUE
DENVER
cn aonze?

urresa 11

*aFACILITY I
CATEGORY 814 81TE
InD 1o
s4OPERATIONAL FEAY

CNTY/CTTY
DAVIS

PLACE
NORTH SALT LAKF

Tree, MO, PURPOSE [1:13 ¥PS OPEMN

(YK)
1 SFronunaiy L3
2 SECONDARY X

3 SECALDARY 5

IN usE LAST YR,
I8 oF,

¥F$ ) 0

¥F8 5 0

YES 5 [

IMP FFFLUERT
(8L sDAYY
0

Yh,OF TOTAL BVF, THFLOw

(GALL DAYy
L

Yr,OF TOYAL AVE,
BECCHEG KECCRD LGALL DAY)
0 [ 240000
[ 0 L} 0 240000
[ o n [ 2uanon
AGPOUNPLATER MONTITORTNL 4

ND, LROUNDWATFE  Gw CHANGFS DRIk waTFRewpng? Gu Ayl
WELLE hangF pukp FPOM AHAL, QUAL FHANGB*#RINGEL N HATING ON
0 (19 LAY (PSS ¥9 ws af A
] NONF TEMK N iy «w A A
o NONF Lt by ) e ug 3

S5a [
Sa [

ASSESSMFMT (514)

(RS A2 T E2 R 222 0

1DS5M21E

OPEFATORS
CARTACU FDuUR CORNERS
1434 8OUTH 1800 wEST
w0pns CROSS

Ut RUOAT
DEMTIFICATIONSS
KO, JMPANOMNTS NFPUES WO, $1C cobE
3 49006065% 2914
URES OF IHPOUNDHENTSw
SURFACE AREA TOTAL SURFACF IMP, INFLOn Tk ,O0F RECORO
{ACRESY AREA (ALRES) (GALL/ZDAY)
0,82 2,78 35000 1978
0,82 2.76 0 [
0,92 2.76 [ 0
EFF, LINER YYPE THICRNFSS LIVESTOCK LIVESTOCK
(INCHES) NUMBER TYPE
HONE 0
NONE f
NONE [
*4GROUNDWATER CONTAMINATION POTENTIALww
Gn GLT WAST HZRD OVERALL 6w HEALTH MISC  wasY
RATING CON RATING (O COMTAM POTY #ZRD CON 1D 10 NC
5 A 8 R 23 68 8 E 2208
5 A 8 B 23 (1] 8 £ 2206
5 A 8 ] 23 (1] & 4 2206
ASSESSMENT (814}
(322 T332 222 27
1o856M228
OPERATORS
HUBKY DIL COMPANY
PO AOX 175
NORTH SALT LAKE
Ut s4nse
DENTIFICAVION®®
NG, IMPKNDMNTS NFDES MO, SIC CODE
“9unbao?? 2911

3
YRES OF IMPOUNDHENTSe»

BURFALE AREA  TOTAL SURFALE Iwp, INFLOW

(ALRES) AREA (ACWFS) {GALLZDAY)
0,78 2,45 ] 0
8,78 2,48 [ 0
0,89 2,45 [ il
FFF, LINER TYPE THICANISS LIVESTOCK  LIVESYOCK
(INCFES) NUMBE R TYPE
NONE L]
HONE L]
NONE "
*aGROUNDWATER CORYAVINETION POTENTIAL*e
Gw OLY w887 WZFOL QyERaLL 6w wEMTH »18C
RATING CDN RATING (D& CONTEAM POY wZRLG NN IO
5 4 B A 22 Sa 8 £
s A 8 & 22 Sa (] 13
5 A 8 [ 22 G4 ] [ 1
! : ! Al 4 1 1 7 H | 2l 1
- u . 4 ' | [ .
A

YR,OF RECORD

whST
10 8O
2204
2206
220%



SURFACE IMPDUNDMENT ASSEBSSMENT (§14)
RERER IR NI AN R RN IR R R P RN NN AR AR RS

«*{ DCATYNN OF ASSFSSMENT#w

STATF 1D ", yryna} LATITUDE  apD1InS4d3 LONGITUDE  111D38MINS
OWNE RS OPERATOR®
MEwdNE CAST [RDN PIPE CoOMPANY PACIFID STATES CASY lwnn PIPE COoMPany
IGIA MANTCLATR ROAD PO ROX §219
AIPHMInGHAN PROVO
AL 35013 UT 8deo0ny
*aFACILITY TDENTIFICATION®»
CNTYZCITY PLACF CATEGORY SIA SIYE NO, Iuanonms NPDES NO, SIC CODE
UTAH PROVO 1nD 4 3321
##OQPERATIONAL FEATURES OF IMPOUNOMENTS*!
ImP, NO,  PURPOSFE AGE IN USE YRS OPEN  LAST YR, SURFACE AREA TOTAL BURFACE IMP, INFLOW  YR,OF RECORD
(YP}y 8 oP, {ACRES) AREA (ACHES) {GALL/DAY)
1 ? YES 7 . [} 1.12 9,39 380000 1978
2 7 YES 7 L] 3.87 9,30 380000 1978
3 7 YFS 7 ¢ 2,30 9,3¢ 320000 1978
4 7 YES 7 o 2,308 9,35 380000 1978
IMP EFFLUENT YR, OF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK  LIVESTOCK
(GALL #DaY) RECORD (GALL 7DAY) RECORD (GALL sDAY) {INCHES) NUMBER TYPE
3Boong 1978 380000 1978 380000 NONE a .
380000 1978 380000 1978 Isoono0 NONE 0
380000 1978 380000 1978 380000 NONE o
380000 1978 380000 1978 340000 NONE [}
RAGROUNDWATER RONTITORINGew *aGROUNDWATER COWNTARINATION POYENTIAL®»

NG, GROUMDMATER  Gw CHANGES ORINK wATERasUNAY G Ayl Gn QLT wA8T HZIRD OvERALL Gw MEALTH KISC wAST
WELLS SAmpLE $RFg FROM ANAL, QUAL CHANGE*#RTNGECCN RATING CON RATING CON  RATING (ON CONTAM pOT NZRD CON 1D 10 NO
1 HONTHLY (1] NO »e 4C A 5 A ) A 2 A 16 3¢ 8 0 1100
{ MONTHLY NO NO ax G0 A L TY A g A 2 A 14 3C 8 0 1100
1 MONTHLY N ND xe Ug A 5a A L] A 2 A 16 it 8 b 1100
i MANTHLy NO ND *% U A Sa [ 5 A 2 4 16 3c a6 P 1160

SURFACE IMPOUNDMENT ASSESSMENY (814)
L1233 23 223 221 R 2222232332323 222 ¢33
«xLOCATION OF ASSESSMENT#w
SYATE 1D HND, 4 LATITUDE  04DU4OMOLS LONGITUDE 121D00ONO 8
DWNERS OPERATORS
STAUFFFR CHEMTICA( COMPANY STAUFFER CHEMICAL CONPMY
PO BDX 2%843
wESTRORT SALY LAKE CITY
CY sapn uY 8d128
*:FACILITY IDENTIFICATIONS®S
CNTYZCITY PLACE CATEGURY 814 SITE NO, [IMPNDMNTS NPDES o0, S1L COOE
SALT L AKE SALY LAKE CITY IND 13 2 Yeo0orutre BTus
wwOPERATIONAL FEATURES OF IHPOUNDMENT S«
Tnp, N0, PURPOSF AGF I HBE YRS DPER LAST YR, SURFACE ARFA TOTAL SURFACF IMp, INFLOW YR, OF RECORD
(Y IN 0P, (ACRES) AREA (ALRFS) (GaLL/ZDAY)
1 48T Dt apn 2§ YES 25 n 350,00 378,00 1agenad 1979
2 CLLLINGPONG 3 YF§ 3 0 20,00 3re,or 11500000 1979
IMPLEEFIUFRT ¥R OF TOTAL AVF, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE ThICKKFSS LIVESTOCK  LIVESYOCK
(GALL /DY) RECORD (GALL /DAY) FECOHD tGALLZDAY) (INCRES) NUMBER TYPE
0 1979 12sonnon 1876 0 NUNE f
o 1979 12908000 1979 [ NONE b
PEGROUNERATFS MALTTORINGER WLROUNDWATER COrTAMTNATION POYENTIAL s
NOo. GRUOUNDRATER  Gh CrANGES ORTMK wATER®*UNST Gu Ayl Gw QLY whST H2RE OvERALL Gu REALTH #18C- wA8Y
wELLS SanpF gREg RN ARAL,  QUAL (HANGSesHIRGECCN RATING CON  RATING CON RATING  (UN (DKTAM pOY n2FDd  CONID 1o wo
6 GUARTFY ¥ wa ne w20 B 18 6 D ] 8 & 1o ia B 2209
& WAV TRk Y [ 12 e o0 £ 1F 3 L3 & 8 & 16 34 B 2209



SURFACE IMPOURDMENT BSSESBSMENT (SI14)
FAERR AP NS S AA OB RACHO AR N AN P AN R R B AP
«sLNCSTIUN 01F BSEESSMEATRe

STATE o w01, GTMIGH LaYLTitnk iy & 8 LOGGTYUCE P m 8
OwhEFRe ' OFFRATORR )
glar Puwep enpy LIGKT CoMPINY UTAR PORER AKND L J6HT Larbnn PLAMY
10T wFST nnWTH TFMPLE PG BOX 839
SALT LAKE CITY HELPER
Y sutia | Y Aau%gs
SHEACTLEITY BOENTIFICATION®ES
CuTY /LYY BLACE CAMEGORY STA SITE NO, [IMPNDMNTS NPDES MO, 81C CODE
[ 1o3-T is0 14 490009994 491

2
#eOFFRATIONAL FEATURES OF IMPOUNDMENTBa»
IME, 8O, PUPPOSE AGE IN USE ¥5§ DPER LAST YR, SURFACE AREA TOTAL SURFACE IHP, TNFLON YR,GF RECORD

(YR) Ih 0P, (ACRFS) AREA (ACRES) (GALL/DAY)
1 SETTILING 28 YES 25 ] 1,00 2,20 2565000 1978
2 48x PONDS 25 YES 28 n 1,20 220 0 0
IMP L FFFLUENT  YR,OF TDYAL AVE, INFLOW YR, OF TOTAL AVE, EFF, LINER TYPF THICKLESS LIVESTOCK LIVESTOCK
LGALL /DAY) RECORD (GALL/ZDAY) RECORD  (GALL /DAY) (IRCHES) NUMBER TYPE
9 o ] o 287000 NONE ¢
287000 1978 [ [ 2876400 NONE ¢
**GROUNDWATER MONTIORING#e #eGROUNDWATER CONTAMINATION POTENTIAL#»

ND, GROUNDWATER  Gw CHANGES DRINK wATER®«UNST Gw AyL Gy QLT wAST WIRD OVERALL Gw HEALTH MISC waASY
WELLS 8AmPLE FREQ  FROM ANAL, QUAL CHANGS*#RTNGECON RATING CON RATING CON RATING CON COMTAR POT  HZRO (ON  ID 10 WO
0 NONF UNKN  *8 g0 4 1E & B 4 4 B 16 6B B 0
(i HONE IHEN ek 1602

SURFACE IMPOUNDMENT ASBESSMENT (814)
NERAARRRAINARRRARRBNS AR AR RO R R RO RN O E
«# L OCATION OF ABBESSMENTww

STATE 1D WO, 4TIO032 LATITUDE Q1D5SMI8S LONGITUDE 111D4GM308
OWNERS OPERAYORS
HESTERN DAIRYMEN COOPERATIVE INC WESTERN DAIRYMEN COOPERATIVE INC
63 BOUTH S00 WEST 61 SOUTH %00 wEBT
RICHMOND RICHMOND
Ut 84133 UT 84333
«xFACILITY IDENTIFICATION®®
ONTYZCITY pLALE CATEGORY BYA SITE NO, IMPNDMNYS NPDES NO, 8IC COOE
cACHE RICHMOND 490000468 2021

KD 17 4
wwOPERATIONAL FEATURES OF IMPOUNDMENTSEww
14P, NO, PURPOBE AGE IN usE YRS OPEN LAST YR, SURFACE ARFA  TOTAL SURFACE INP, INFLOW YR,OF RECORD

{YR) IN 0P, (ACRES) AREA (ACRES) (GALL/DAY)
1 BECONDARY S YES 5 0 0,00 3,50 135000 1978
2  BECONDARY L} YES -1 0 0,00 1,80 138000 1978
1 BECONDARY 5 YES s [ 9,00 3,50 135000 1e78
& BECONDARY s YES s 0 ¢,00 3.50 135000 1978

INPEFFLUENT YR, OF TOTAL AVE, INFLOW YR,0F 10Tl AVE, EFF, LINER TYPE THICKNFSY LIVESTOCK LIVESTOCK

(GALL/DAY) RECORD (GALL/7DAYY RECORD (GALL ZDAY} {INCHES) NUMBER TYPE
0 ] 138000 1978 ] NONE ]
0 L] 13%000 1978 L] NONE 0
0 L} 138000 1976 [ NONE [
] L] 138000 1978 0 NONE [
RRGROUNDUATER MONTTORINGe® edGROUNDWATER CONTAMINATION POTENTIAL #»

ND, GROUNDmATER GW CHANGES DRINK waATERwaUNAT Gw AyL Gw GLT wAST HZRD OvERALL Gw MEALTH MISC waASGT
WELLS BAMPLE FRFQ FROM ANAL, GUAL CHANGOW#*RINGRLCON RATING CON RATING CON RATING CON LONTAB POT  HIRD CON 1D 1D NO
] NONF UNKN *n SC [} i 14 [ 5 [} L] A 17 T4 ] £ 7102
[} NONE UNKN s §C A 3¢ [ k] A a A 17 Th 8 & 1702
[ NONE UNKN w Sp & i A 5 [y 4 A 17 7A 8 3 1702
[/} NONE UNKN * §¢ & 3 A 13 A 4 i 17 T4 B .3 1762



SUNFACE [MEGUNDMENT ASSESSFERT (S14)
R R Y R R R I R R R R R R A R R S N R TN

el NLATTNL Np AGHF SSMENT Ha
STATE v iy LATITUDE  41pS1M00S LONGITUDE  131053M1%8
OwhEr e OPERATOR®
Catmt VALILEY DATRY assocTaTion LACKF VALLEY DALTEY 2530(1aTI0ON
SHITHFIFLR SMYITHFIELD
UT 84135 UT RU3AS
xFACILITY IDENTIFICATIONEN
CHTYZLTTY FLACE CATEGORY §1a SITE NO.  IMPNOMNTS NEDES AC, SIC copt
CaCnE Ind 18 4 498000264 2022
*+QPERATIONAL FEATURES OF IMPOUNDHENTS» &
TP, &p,  PURPODNF AGE I8 ust ¥y OPEN  LAST YR, BURFACE AREA  TOTAL BUNFACF  I#P, INFLOW  YR,OF RECORD
(YR) IN DR, {ALRES) AREA (ACKES) (GALL/7DAY)
801 »ST &Y ORA 7 YES 7 [} a,on 140,08 1358000 1972
2 w87 8T ORA 7 YES 7 [ a,n0 40,00 1368000 1972
3 wST ST GRA 7 YES 7 0 q,00 thb,00 1368000 1872
4 w81 8T ORA Y YFS Y o 0,00 t4n,00 1368000 1912
ITRFEFFFLUENT YR, OF TOTAL AVE, INFLOW VYR,Of TOTAL AVE. EFF, LINER TYPE THICKNESS LIVESTOCK  LTVESTOCK
(GALL/DAY) RECORD (GALL/DAY) RELORD {GALL/DAY) (1HCHES) MIVBER TYPE
U] o 13e8a0nn 1972 /] CLAY ]
a [ 13a8000 92 ] CLAY 0
[J [ 1368000 1972 0 NONE 0
" f 1368000 1972 ¢ NONE ¢
FSGROUNDwATER MONITORINGS* #*GROUNDMATER CONTARTAAYION POTENTIAL»»
NO, GFDUNDRATFR Gh CrabGES  DRINK wWATERwRUnSTY Gw Ayl Gn QLY wAST NZRD OvERALL Gw wEALTH MIBC wWASY
NELLS SAupLE FRFg FROM ANAL, QUAL CHANGS**RTINGRCOM RATING CON RATING CON  RATING COM CONTAM pOT HIRD CON D 1o N0
[ NONF UNKN %% JE & 1€ i 1 [ 4 A 14 a8 8 €b 1702
o NONE UNKN wx JE [ 1E A g ) 4 A 14 L1] 8 Eb 1702
[} NONE UNKN k% 3§ ) 1F & 8 A ] [ it ap 8 €0 1702
4] NONE UNKN *e 1F A {E i L] A 4 i it [T} 8 ED 1702
SURFACE JHPOUNDMENT ASSESSMENTY (814)
(2282 X322 e R T S RSS2SR 22222 2
wslLOCATION OF ASSEASMENT#w
SYATE IL ~O, UT)INY LATITUDF  39037M378 LONGITUDE 1§11D3BMOBS
OwhfRe OPERATORN
HORON] FERD COMPANY PROCESSING PLANT HORONE FEED COMPANY PROCESSING PLANT
204 SQUTH 10h FASY 204 BOUTH 100 EAST
MORON] HORONT
UT Basie UY Bdebe
s*FACILITY IDENTIFICATIONA®
CNTYZCTTY FLACE CATFGORY SIA SITE N0, TMPNDMNTS NPDFS MO, SIC CUpt
$AN PETE MORONT IND 19 3 ] 2014
**OFERATIONAL FEATURES OF IMPOUNDMENTS»s
IMP, NB,  PURPOSE AGE IN USE YRS DPEN  LAST YR,  SURFACE AREA  TOTAL BURFACE {MP, INFLO®  YR,0F RECORD
(YR} in oP, (ACRES) AREA (ACRES) (GALL/DAY)
1 w§T 0¥ §PD & YFS3 n [ 4,00 120,06 ) [
2 w87 871 CFa o YES ] [ 4o, 00 130,00 [ 0
T «SY ST ORA 9 YES [ [ “0,00 120,00 o 0
TuP JFEFLIENT YR NF TOTAL avF, INFLON ¥R, OF TOTAL AVE. EFF, LINER TYPF THICKNESS LIVF3T0CR LIVESTOCK
(GALLOAY) RECORD (RALL/DAY) RECORD (GALL/DAY) (INCHES) NUMBE R TYPE
0 3 0 0 0 NONF Ll
0 ] n [ [} NONE ©
n 4 n 0 & RONE ]
PAGROUNPWATER SUNTINRINGE «*GROUNDWATER (OMTAMINATTON PDTENTIAL®
N, GROUNDuETER G CHanGES DRTHK wATERSAUNSY Gw AvL Gw YLy whET WKZRL CyERALL Gu  wEALTwW NISC  wAST
wELLS SAnpLF pRFp RN ANAL,  GUAL CHARGS*RRYMGECLN RATING CON RATING LON RATING COM LLAThn pDIT wIRD CON  ID 10 ND
e NDKF (S 1Y Ky *+ 1 [ Sa 4 & 5 3 H 15 Ta B 1700
o HOGF Hhw UHEN sx 1F & LT} A [ 3 3 & 15 14 8 i;gn.
i nfinF LTS Utk g LA 1 a S & s & 3 & 15 s &



SUPFACE IHPOUNDMENT ASSESSHFMT (S14)
L T e AR P R R T
#sLOCATION OF ASSFSEMFNTwe

YR,UF RECORD
1978
LIVESTOCK
TYPE
HISC wASY

B D 1600

STATE 1D un, utyoal LATITUDF  4iIDdIMNgGS LONGITUDE  111n32wi2s
ONNERY OPERATOR®
TLFaL BASIC TunuSTRIES INCOFPORATED INFAL CEMFNT LOMPANY DEVILS SLIDE
Ife 2L PLAZA 950 SEVENTEFNTH STREET STAR ROUTE
OFRVFR MORGAN
Lo Anzat U1 84050
*kFACILITY TDENTIFICATIONS®®
CNYY/CITY PLALCE CATEGORY §1A SITF ND, IMPNDHMNTS KPDES MO, S1C COUE
MORGAN InD 20 1 490000159 241
*4OPERATIONAL FEATURES OF IHMPOUNDHENTSws
4P, NG, PURPUSF AGE IN USE ¥R§ GPEN LASY YR, BURFACE aRE& TOTAL SURFACF 18P, INFLOW
{YR) IN op, (ACRES) ARER (ACKFS) (GALL/DAY)
1 CONLING waY a NG a 1975 0,00 0,00 160000
NP FFFLUENT YR, OF TOTAL AVE, INFLOW YR,UF  TOTAL AVE, EFF, LINER TYPE TMICKNESS LIVESTOLK
(GALL /DAY) RECORD (GALL /DAY RECORD {GALL /DAY {IMCHES) NUMBER
te0000 1878 160000 1978 160000 NONE o
AAGROUNDWATER MORTTORTI NG # MAGROUNDWATER CORTAMINATION POTENTIAL»4
N0, GROUNDWATFR Gw CHANGES ORINK WwATER2#UMST Gn Ayl Gw QLY wWhST HZRD OvERALL G  HEALTH
WELLS SAamMPLF FRFG  FROM ANAL, QUAL CHENGS*#RTNGRCON RATING CON RATING COM  RATING COM CONTAM PCT  NZRD CON ID Ip 80
[ NONE UNKN UNKN % 3D & (14 [} 5 A 1 ] 13 [1:]
A SR R N
- 4 o N " st -



SURFALE YMPOURDMENT ASSESSHFNRT (814)
RARABARUP A AR BN SRR AR R b N bR AN AR RR
*LOCATION OF ASSFSSMENT*»

STATE TP MO, YISIARL LATITUDF p 4 8 LUNGETUDF [Y I I
OuNERS ORFRAY(ORS
ENFRGY FUFL R MICLEAR INCORPOKATEDR ENERGY FUELS BEYTY FINF
3 PARK CENTRAL 1515 ARAPAHDE £0 ROX TBY
DENVER BiL.ANDING
€O 8ngo2 UT 84511
*aFACILITY JOENTIFICATION®
ChTYZL1TY PLACE CATEGORY 834 SIYE NO, IMPNDHNTS NPDES NO, SIC CODE
SAN Juhkn BLANDING ING 22 3 o 1084

#«OPERATIONAL FEATURES OF IMPOUNDMENTSw»
TR, N0, PURPOSE AGE T usw yHS OFEn LAST YR, SURFACE AREA TOTAL SURFACFK TP, INFLOW YR,0F RECORD

(YR) In op, C(ACRES) AREA (ACRES) (GALLZDAY)
] LY Y10 1 YES& 1 -] 0,09 0,23 40000 1978
2 BML? 1 YES 1 ° 0,09 0,21 40000 1978
3 BALL? 1 YES 1 ) 0,03 0,21 46000 1978
IMPLEFFLIENT  YR,OF TOTAL AVE, INFLOW YR,DF TOYAL AVE, FFF, LINFR TYPE THICKNESS LIVESTOCK  LIVESTOCK
(GALL sDAY) RECOPD (GALL/CAY) RECORD (GALL #DAY) (INCHES) NUMBER TYPE
40000 1978 40000 1978 40000 CLAY [3
anpng 1978 40004 1978 40000 CLAY 6
40000 1978 4e000 1978 4nano CLAY [
*XGROUNDWNATER HONITORING®#* **GROUNDWATER COMTAMINATION POTENTEIALW*®
ND, GRUUNDWATER  Gu CHANGES DRINK wATERW2UNST Gw Avi Gw QLT WAST MZRD OvERALL Gw wWEALTH KISC  wWAST
WELLS 8AnpLE sRFQ FROM ANAL, GUAL CHANGE®#RTNGRLON RATING (CON RATING CON RATING CON CONTAM pOT WZRD CON 1D 10 NO
[} NONE UNKN %8 &C A L1 [ s A 7 ] 21 28 8 2214
] NONE UNKN s 4C [y Sa A s A 7 B 21 28 ] a214

0 NONE UNKN LI 1 4 A Sa A L A 7 ) 21 ] 8 2214



SUKFACE IMPOUNDMENT ABSESSHMFNT (BI4AY

FAREREAA PP AR R RN ERRIRG AN E A AR SAR AR DR RN

N woLODCATTON OF ASBESSMENTHw
STATL 1 ~u,

uITNRy LATITuBE  41D38n328 LONGITURE  111DSIm0O1LS
OQWNFRY NPERATDRE
AMERTEAN COMFODLITIES AMERICAN COMMODITIES
119 E48T 3np NDPIH 119 EAST 300 NORTH
RYRUM HYRUM
Ut #u319 urT sal1e
#eFACILITY IDENTIFICATION®®
rNTY/CTTY PLACE CATEGORY SIA 8ITE NO, IMPNMOMNTS NPDES NO, SIC CODE
CACHE HYRUN 180 3 7 o 207y
«xOPERATIONAL FEATURES OF IMPOUNDMENTSw»
T#F, KD,  PURPOSE AGE IN USE YRS OPEM  LAST ¥R, SURFACE aRFA  TOTaL SURFACE 1up, INFLOW  YR,OF RECORD
(YR IN 0P, (ACRES) AREA (ACRES) (GALLZDAY)
] ANAFROBIC 14 YES 14 n 0,58 7,38 26000 1978
2  AEROBIC 17 YES iy [ 0,66 7438 10000 19785
1 AEPOBIC t4 YES 14 0 1,21 735 8000 1975
4  BRINF [ YES 8 [ 6,87 7,35 $000 1978
L) REINF 8 YES ] ] 8,43 7.3% 2000 1978
&  AEPDBIC H YES 2 ] 2.00 7,35 500 1978
T ARTNE 2 ¥ES H L 2,60 7,35 §00 1978
1MP FFFLUENT YR, OF TATAL AVE, INFLOW YR,OF  TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK  LIVESTOCK
{GALL /DAY) RECORD (GALL 7DAY) RELORD (GALL /DAY (INCHES) NUMBER TYPE
104800 1975 31000 1978 o NOMNE 0
8000 1975 31000 1978 8 NONE 0
100 1978 31000 1978 H HYPALON SHEE o
2609 1975 31000 1978 L] KONE 0
06 1978 31000 1978 ] NONE 0 K
[ 1978 31069 1978 [ NONE o
&} 1978 3ta00 1978 [ NONE L
*aGROUNNRATER MONTTORINGw® *2GHROUNDOWATER CONTAMINATION POTENTIAL*»

NO, GFOUNDWATER G CHANGES DRINg WATEk#wUNST Gw Ayl Gw GLY whST HZRD OyERALL Gw HEALTH HISC whST
wWELLS SAmpLE FHFp  FRDM ANAL, QUAL CHANGS##PTINGXCCN RATING CON RATING CON  RATING CON CONTAM POT  WZRC CON 1D 10 wnO
0 NONE UnKN *h OF ) 3 [ 5 [ S [ 13 Sa B E ¢
[ NONE UNKN  ax OF & 34 A [ A 5 [ 13 sk 8 £ 170§
[} NONE HINKN *% Of A 3a A 5 & 5 [ 13 Sa 8 |4 1708
0 NONF LPL *x OF » 34 [ 5 A H & 13 Sa 8 £ 1708
1] NONF UMKN *x NE A 3A s L] A S A 13 S 8 £ 1705
0 HONF Utk k% OF s 3k i s [ 1 a 13 S 8 E 1705
0 NONE UMNKN «k 0F & 3 A s A 1] A 13 Sa 8 E 1708



SUNFALF TFPOUNPMENT ABSESSMFNT (S14)
(A s R R R R E R Y Y T IR T 2 22222
CRLOCATION OF ASHESSMEMT &4

STATF D MO, LTMITG LATIYURF f+ 8 8 LOMGIYUDE M )
OWMFh DHFPATNRZ
ULAM FOUWER abl L JbrT COMPANY UTAK POWER AND LIGRT HUKTINGTON RLANT
PO a0x 8%9 &» 2214 PO ROX &BO
SALY takE CTTY HUNTINGTON
UT Haryo uY BES2a
*AFACILLITY TOENTIFICATIONS®
CNYY/LITY PLACF CavTEGORY BlA S8ITE NG, IupeOMRTS NFDES ND, SIit cont
ENERY RnUNTINGTON Ing 24 ] f 49y

*«QPERATIONAL FEATUHES OF IWPOUNDMENTSa»
IuP, NO, PURPOSE AGE IN USE YKS OPEN LABY ¥R, SURFACE AREA  TOTAL BURFALE IMP. INFLOW YR,OF RECORD

_ (YR IN 0P, {ACRES) AREA (ALRES) (GALL/DAY)
[ Evap ponk L3 Yés 5 . a 28,600 47,75 S8160 197
2 STE FFFLUEN 5 YES 5 ’ a 0,28 47,75 o ]
3 w81 ST CR:  § YES 8 : [ 2,50 47,7% 4 0
4 RAw WATER 3 YES L ] 17,00 41.7% 517000 197
THR EFFLUENT YR, GF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE TYHICKNESS LIVESTOCK  LIVESTOCK
(GALL /DAY) RECORD (GALLDAY) RECORD  (GALL/DAY) CINCHES) NUMBER TYPE
[ o 2 197 [ NONE 2ai
n 0 s 197 0 NONE 100
9 @ " i%7 ¢ NONE 241
o a [} 197 o NONE 296
AAGROUNNRATER MONITARINGR® . «NGROUNDNATER COMYAMIMATION POTENTIAL#«
NOy GROUNDWATFR  Gw CHANGES DRINK wATER®eUNSY G Ayl Gw QLT wABT MZRD OVERALL Gw HEALTH MISE  whAY

WELLS SAmpLE sRFg FROM ANAL, QUAL CHANGS#®RTNGRCON RATING CON RATING CON RATING CON CONTAM pOY HZRD CON 1D 10 NO

[} NONF UNKN  se §C 8 L 79 & 4 8 4 A 22 68 8 0
0 NONF UNKN s 9C 8 Sa 8 & 8 L] B 22 &8 8 ]
0 NONE UNKN %% 9C Sa 8 [] B L} B 22 68 [} 0
[ NONF NO e B¢ g LT [} 4 8 4 8 22 68 8 0
BURFACE TMPOUNDMENT ESSESBMENT (514)
atttt.iﬁt***ltitttﬂ*altt*tﬁﬁiitﬁuet
“*LOCATION DF ASSFESMFNT#s ’
SYATF 1T nn, UTY Sd LATITUDF  4OD46M2SS LONGITUDE 111D%5M2uS
0""5:"'“ POAER anD LIGHT CoMP OPERATORS
AND H QMPANY UTAH PDWER AWD LIGHTY GADSBY PLANY
PO bOX 899 pu 2214 REAR 1359 wEST NORTH TFMPLE
SALT LAKE CTTY SALT LAKE CITY
ut sdtee UT Bat1e
SeFACILITY TDENTIFICAYIONRR
CNYy/¢T Ty PLACE CATEGORY 814 SITE NO, IMPHDMNTS NPDES MU, SIC CODE
SALY L AKE InD s 1 490atatte 1Y)
*eOFERATIONAL FFATURES OF IMPOUNOMENTS4e
Tl i, PLRPOSE AGE IN LSE YRS OpEN LABT YR, SURFACE ARFA TOTAL SURFALF IMP, INFLOW YR, UF RECORD
(YR} IN 0P, (ALRESS AREA (ACRFS) (GALL/DAY)
1 WARTFWATER i YES ! [ 1,19 1019 @ ¢
TP JFEFLUENT YR, GF TOTaL AvE. INFULOW  YR,OF TOTAL aveE, EFF, LINER TYPF  THICKNFSS LIVESTOCK LIVESTOCK
(GALL #DAY) RECOED (GALL/DAYY RECORD  (GALL/DAY) (IHLHES) NUMRER TYFE
Bgnanp 1678 5 o 860000 CLAY te
ERGROUNE R ATEE CORTTOR NG #&BROUNDKATEF LONTAFINATION POTENTIALS#
NG, GfOUND-KY‘H Gr CHMANGES  DPRINK wATERWELNST Gw Ay Gw QLT wAST WZRD DVERALL Gm  HEALTH MIBC wAST
aFkLs Sanpf ppry, FROM ANAL, QUAL CHARGS#*RTNGECEN FATING CON RATING COW RATING Cfrn CnkYTam pOY ®ZRD CON O 1D NO

nEME . Nk y Ul A Sa A s & S [ 19 a8 B 12 [



STATE
QWNER®
E & MTILLFR anD SOMS PACKING L{UMPANY
410 NCFETER Pon wFBRY

o

SURFALE TMPDUNDHMENTY 28SESSMENT (S]4)
L T T I T P T e e T T

R NCATION NF ASSESSMENT &2

MO, LATITUDE L v 8 LOMGITURE

o
oPFR

LA

ATPE

E & MILLER AND SONS FALKING COMPANY
410 NORTH 200 wES?T

HYE UK HYRUM
UY #az19 Ur ma3ge
*aFACILITY I0ENTIFICATIONSS
ChTy/CITY PLACE CATEGDRY SIA SITE NO, IMPNDMNTS NPDES MO, SIC CODE
CACHE HYRUM 1S 26 L] L 2011
*#OFERATIONAL FEATURES OF IMPOUNDMENTSax
Isp, N0, PUPPISE AGF Ih UBE YRS OREN LAST ¥R, SURFACE AREA  TOYAL SURFACF IMP, INFLOW YHLOF RECORD
(YF) In 0P, (ACKRES) ARER (ALHES) (GALL/ZDAY)
H “SY DnI 8PO o YES L) [ 0,00 0,00 L] ]
2 «§Y nl PO a YES ] [ 6,00 .00 ] [
3 ‘WY DnY 3P0 14 YES ] 9 0,00 0,00 [ [
L] w8Y DI SPO ¢ YES ] 0 6,00 a,00 ] ]
s w8y () §PO f YF$ N a L] f,00 0,00 [ ]
TP FEFLUEMTY YR, OF TOTA| AVE, INFLOW YR, DF TOT4L AVE, EFF, LYNER TYPE THICKUFSSH LIVESICCK LIVESTDEX
(GALL /DAY) RECORD LGALL/0AY) RELORD (GALL/DAYY (IKCHES) NUMBER TYPE
[ o ) [} 0 NONE a
o [} ] n o NONE 0
[ 0 [ 0 0 NONE u
)] n ] ] 0 NONE u
8 [} n 0 o NONE ]
$aGROUNPRATES MONITORING®# ARGROUNDWATER CONTAMINATION POTENTIAL®®
NO, GROUNDWATFR Gk CHANGES DRINK wATEH&aUNST 6w Ayi Gm QLT whST H2RD OVERALL Gw HEALTH HIBC wAST
WELLS SAmpLE FRFq FO0M ANBL, QUAL CHANGS«*RTNGRCUMN RATING CON RATING CON RATING £ON CONTAM PDT HzRD CON 1D 10 ND
0 NONF YES "k 94 a 3c A 5 ) 5 i 22 3 B 1705
] HONE YES s i A k14 4 5 A 5 4 22 34 8 170§
o HONE YES e QA A L T4 4 5 [ S [ 22 3 ] 1708
0 NONF YES TR & i [ 5 A 5 A 22 34 B 1708
] NONE YES *k QA & 3c [y L 4 5 ) 22 3a 8 1765
i [ i il T [ © + 1 3 ¥ [ 1 " I 1 i 1
“ [ 4 P ' . « IS A a4 R 1 i N F— - ! ! ’ ! ! ! !



SURFACE TMPOUNDMEMT ASSESSMENT (S]4)
EAEARANR ARSI R AR R AR AT I IR AR NI b b d

2eLOCATION NF ASSESSMENTS

S§TATE D nNO, UTTR22 LATITUDE 41Du8KBeS LONGITUDE 111D51M3BS
OWNERzZ OPERATORN
GUBINER CHEFSF GOSSNER CHEESF
1000 wESY t{naf LUFTH 1000 WEBY 1000 NOWTH
LOGAN LOGAN
Ut AEI2 Ut A4l
*¢FACTLITY IDENTIFICATIONew
CNTY/CTTY . PLACE CATEGORY  S1a SITE NO, JHPNDMNTS NPDES MO, s1c copt
CACHE LOGAN Inp 27 ] 0o [
YROPERAYIONAL FEATURES OF IMPOUNOMENTSw#e
IMP, NO, PLRFOSE AGE IN USE YRS OFEM LAST YR, SURFACE ARFA  TOTAL SUPFACF MR, INFLOW YR,0F RECORD
{YR} I~ op, (ACRES) AREA (ALCRFS) (GALL/DAY)
134 4 L] 0 19718 8,00 0,00 o [¢]
2 0 NO [ 197% 4,00 [ 10 a [
3 0 NG o 1978 0,00 0,00 Y 0
TMP FFELUENT YR, OF TOTAL AVE, INFLOR YR,OF TOTAL AVF, EFF, LINER TYPE  THICKNESS LIVESTOLK LIVESTOCK
(GALL /TAY) FFCORD (FALLZDAY) PECOKRD LGEALLZGAY) (IHCES) NUMRER TYPE
a n L] [¢] ¢] WOME +
A o 8 o n NIWMF -
0 n Bl fn [ NONE K
*aGROVNNAATEFS FONTTORIMGE= *AGROUNDRATER (0eTARINATION SOYENTIAL®S
NG, GHOUNDWATER Gn CHANGES ORINK wWATENRoUNYT Gw Ayl G QLY »aST MERE OyEMaLL Gw HEALTHW #ISC  wABT
wELLS SAnpiE sPrg ERPOM AnAl, LUAL CHANGS®eFTNGELTN RATING UN  KATING COM  RATING  CON COMTAR pOY HZRD CON IO 1b ne
o NEIME ¥F§ xs SC A 5a A g & 4 A L] 48 8 F 1703
[ MUNE ¥ES wx &C » LT & 5 4 “ [ 19 a8 ] [4 1763
[} MONF YES *s S 4 54 A & A 4 4 19 48 -] E 1703



SURFACE IMPOUNDMENT ASSESSMENT (814)
EORER R AN AR AR E RN R AN AR RN AR RA RS
«*LNCATION OF 2S5ESSHENTew
8T&TE 1P ~O,  yTATH LATITUDE  deDiones LONGITUOE  111DUANS0S
OwnERS OPERATORS

UNITED STaTFS STEEL CORPORATION UNITED STATES STYEEL CUHF GENEVA moRKS
600 GRANT STREEY

PO BOY S10
PITTSRUAGKH PROVO
PA 15230 UT Aaso0l
#aFACILIYY JOENTIFICATIONS®®
CNTY/CITY PLACE CATEGORY 1A SITE NO, IMPNDMNTS NPUES NO. $1¢ COOE
UThw OREN ]

IND 2 2 490000361 3312
*2QPERATIONAL FEATURES OF IMPOUNDMENT8ax

IMP, NGO, PURPOSE AGE IN usE YRS OPEN  LAST YR, SURFACE AREA TOTAL SURFACF IHP, INFLOW

YR,OF RECORD

{YR) N 0P, (ACRES) AREA (ACRES) (GALL/DAY]
t CONL ING 35 YER 35 [} 312,00 357,30 265000000 1978
@  SECONDARY i0 YES 10 ° 45,30 357,30 2060000 1978
IMP EFFLUENT  YR,DF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOLK LIVESTOCK
(GALL /DAY) PECORD (GALL #DAY) RECORD  {(GALL/DAY) CINCHES) NURBER TYPE
265000000 1978 28T000000 1978 22000000} 1dv
2aonnnao 1978 287600000 1978 22000000 NONE o
RaGROUNDWATEF MONTTORINGWw® *2GROUNDRATER CONTAMINATION POTENTIAL#e
NOw  GROUNDWATER Gw CHANGES DRINk WAVER®AUNAT Gw AyL GW OLTY whST HZRO OVERALL G HWEALTH HI8C
WELLS 8AmMpLE FREQ  FROM ANAL, QUAL CHANGB#*RTNGRCON KATING COMN  RATING COM RATING CON CONTAM POY  WZRD CON ID
] NONE ND LN 14 'y LT} & 5 A e A 16 ue [ D
0 NONE NG «x 4C A 54 A 5 A é A 16 48 B8 0

wASY
o WO
1100
1100



SURFACLF I[MPOUNDMENT ASSFESBMFNT (ST4A)

ARERAARREA SR AR AR AR AR A d AR aANNA NSRS
«sLOCATION NF ABSESSMENTs»
STATE o nU, uUTY R4 LATITHDE 40DUdM228 LONGITUDE  11LIDSEMSES
OWNF kx (PERATORS
TRATCHER CREMILAL COMPAnY THATCHFR CHEMJCAL Cormbany
B0 ROX o114 PO BOX p11d
SALT LAKE CYTY SALT LARE CTTv
UT B8éioe Ut 84106
*aFACILITY TDENTIFICATIONsS
CNTy /€T Ty pLACE CATEGNRY S1A SITE NO, IMPNDMNTS NRDFS AO,. S1C CODE
BALY LAKE SALT LAKE CIVY 1.9:] ril { 0 P84t
saOPERATIONAL FEATURES OF THPOUNUMENTS#«
Imp, NO, PURPOSF AGF IN ySE YRS OPEN LASY vya, SURFACE AREA  TDTAL BURFACFE INB, INFLOK YR,OF RECORD
(YR) I8 op, (ACRES) AREA (ACKFS) (GALLZDAY)

1 w8Y pl 8RO [ YE§ (] n 0,03 0,03 [ 1979
IMPEFFLUENT YR, OF TOTAL AyE, INFLOW YR.OF TOTAL AVE. EFF, LINER TYPE THICKNESRS LIVESTOCK LIVESTOCK
{GALL/DAYY RECORD {GALL/DAY)Y RECORD (GALL/DAY)Y CINCHES) HUMBER 18141

[ [ n 1979 [ NONE 4
SAGROUNDWATER KONTTNRING#® *AGROUNDWATER CONTAMIMATION POTENTIA| we
NO, GROUNDWATFR 6% CHANGES DRINK wdTER*AUNEY GW AvL 6N QLY wABT HZIRD OvemALL Gw  MHEALTH MISC wisY
MELLS SAMFLE FREQ  FROM &NAL, GUAL CHANGSS#RTHGSCOM RATING CON RATING CON RATING €Ow CONTAM POY WZRD LON 1D ID NGO
o NONF UNKN % 4D 4 k14 & s A L 4 17 28 8 2213
SURFACE TMPOUNDMFNY ANSESAHENT (BTA)
MEARERERARNA AR AR SRR IR AR I AT RN RR AN
*ulOCATION OF ASSESEMENTxe
ATATE If N0, UYQ B4 LATITUDE 4O0DIIMS28 LONGITUDE 111D37MUSS
OWNER® OFERATORE
RETLLY Taw Anp CHEMICAL CORPORATION REILLY TAR AND CHEMILAL CORPORATIOM
151 NORTH DF{ AWARE BTREET FO BOX 1188
INDIAMAPOLTS PROVO
IN de20d - UT Bas0y
#oFACILITY JOENTIFICATIDNA
CNTY 20T TY PLACE CATEGORY SlA SITE NO, [IMPNDMNTS NEDES NOD, SIC CODE
UT&H PROVD Inp 33 2 498000570 29%
#*CFERATIONAL FEATURES OF IMPOUNDMENTEwe
Tup, i, FHORNSFE AGF I8 (8E YRS ODPEM LAST YR, SURFACE AREA  TNTAL SURFACF IrP, THELD» Yi,0F RECORD
(YRY 8 oP, (ACRES)Y AREA (ALWFS) {LALLZDAY)

1 (g ian un ¥F§ a0 o 8,02 2,08 Inonang 1978

H Ll dT O TS "o YFS& up a N, 0u g,00 32?a0n 1978
TP bFELHERT YR 1P TOTAL AVE, THELDw YR, Of TUTAL AVE, FFF, LINER TYPF  THICFSF SE LIVESRTOL® LIVESTOQEK
(ALY 208 ¢y BEC W (fALL sRAYY RELURD LGALL /DAY {100 S)Y RUMRER TYPE

I dang 1918 nA200) 197¢ BPIOND NOKF «

322800 1974 w20 1978 622000 LONE "

FREROURA L ATFL RV TP Elf e $RGROLNORATFR ConiTam it TGN FPOTFRT AL 4r

MU, LREBR L aTEE Gin CHBLGFS POl naTEWssongy Gn ByL Gr GLT KAETY WP DuFWaLt G  wFaLTe ~18C wAST
wFLLS Ba-2 % shey. Fniln SUnp . oLAL CRALGSeeR TEQRCL HATYAG  CON RATING O RATING LU w6t Tawm FOTY F LT o /L S T o s
6 [N nAA w3l a Sa A 5 A & A 1% L 1 -4 L 2210
[ L 74 we Gr a Sa Ey 5 Ny & B {e 14 B [ e



SURFACF IMPCUNDMFNT ASSESSMFNY (514D
PR AR R SISOt NN SRR AR A RP O SO AR

wa{ NEATION OF ASKRFESHEAT NG

STATF I ~NO, Ty Sa LATITUPF D o» 8 LONGITUDE [LI
DuNERE GPFRATIORS
WESRELD INCARFOKATED wWESTERN REFINING COMFany
B0 B0Y 29A 2308 WEST 1100 BOUTW
w(10DS (ROKS WoonS LROSS
Ut Buos?y UT BudRY
*#FACILITY JDENTIFICAYIONS#
ChHYY/CITY pLACE CATEGORY SIA SITE NO, IMPNDMNTS NPDES NC. 8YC CODE
0av]1s Ind by ] 490000730 291t
#2DPERATIONAL FEATURES OF INPQUNDMENTSas
1mP, nNO, PURPOISE AGF IN ysE YRE OpEN LAST YR, SURFACE ARFA  TOTAL BURFACF I#P, INFLOW  YR.OF RECORD
(YR} IN 0P, (4CRES) AREA (ACRFS) (GALL/PAY)

2 2% Y¢8 25 1} N.06 Bbb t3nund 1978
TMPEFFLUENT YR, OF TOTA{ AVE, INFLOW Y#R,OF TOYAL AVE. EFF, LINER VYPE THICLKNFSS LIVESTOCK  LIVESTOCK
(GALL/DAY) RECORD (GALLZDAY) RECORD (GALL/0DAY) (INEHES) NUMBER ) YYPE

130006 1974 R LLLE] 1978 iSonan CLAY i8

*sGROUNPWATER MONITOPINGee WA GROUNDWATER CONTAMINATION POTENTIALww
NO, GFOUNDaATER G CHAHGES DRIMK waATERAWUNST Gw AvL 6w GLTY wAST WZRD OvFRALL G rEMLTH MIBC WAST
WELLS SimpLFE FRFp EHOM ANAL, QUAL CHANGS##RTNGACCN RATING CON RATING CON  RATING (ON CONTAM POTY HZRD CON 1D 10 N
[] NONE NO . ¢ A LT} 4 5 A L] L) 20 3k 8 [3 200%

SURFACE IMPOUNDMENT ABSESBMFNT (814)
TR R AP ARARRARNIRRARAR AR A AR T RN AR D AR

WLOCATION OF ASBESSMENT##

BYAYE 1D WD, wuTTING LATITUDE 35050m218 LONGITUDE  11105Tmaly
OWNER= OPERATORE
GEORGTA PACTYFIC CNRPOPATION GEORGIA PALIFIC CORPORATION
SIGURD
3 UY R4eSY
**FACILITY IDERTIFJCATIONM®
CNTY/CLYY PLACE CAYEGNRY SIA SIYE NO, IMPNDMNTS NPUES Wi, " BIC CODE
SEVIER IND 38 1 " 32715
*#OPERATIONAL FEATURES OF IMPOUNDMENTSww
1P, NO, PURPOSE AGF In uskE YRS DPEN LASY vi, SURFACE ARFA TOTAL BUPKACE tMe, INFLOMW YR, O0F RECORD
(YR} IN OP, (ACRES) ARES (ACRFSY (GALLZDAY)
1 SETTLING 15 ¥FS 15 [ 0,02 B2 [ o
IMP FEFLIERT YR, DF TNTAL 4yE, INFLOK VYR, OF TOTAL AVE, EFF, LINER TYPE THICKKFSS LIVESTOCK LIVESTOCK
(GaLL/DAYY RECORD (GALL/ZDAY) RECORD (GALL/DAYY (1nCHESY NUMBFR TYPE
o n a o a NOME "
CrLROUNPWATFR MONITRRINGe s *sGROUNDWATER CUSTOMILATION POTENTIAL WS
WO, GPDUNOWATFR  Gw CRANGFS DOWIte wATFRe+UNST Gw Ayl Gw BLT wAST HZRD GyFkaLL Gw HEALTH MISC  wAST
wELLS S&mp( ¥ FRFg FPOM AMAL, [UAL CHANGS*#HTNGRCCN RATING CON RATING CON  RATING COM CrnTam pOT MZRD  CON 1D 10 NO
n NOnF Nk~ o 4C & i 4 S 'y 2 'y 16 8k B 1600
\ ; ' . 3 " \ ) | i S
' b : - - " e * * 4 b = B e s = . = \. [



SURFACE [PPOUNDHENT ASSESSMENT (814)
CRNARAERERRNE R AR RRA N RN AR R PR AR b a
SALOCATION AF ASSESSMENTw*

STATE (0 mn, GTIOSY LATITHDE n o+ s LONGTTUDE [
OwhE Rz OPERATOR=
AMOCO Glt ComPaAnY AMDLD 01l COMPANY

474 WEBTY 900 NORTH
SALY LAKE (1VY

] UY Bat1oy
*eFACILYTY TOENYIFICATIONRS
CMTYZCITY PLACE CATFGNRY  SIA SITE NO, TuMPNDMMTS MPEES NI, S1C CODE
SaL1 LAKE SALT LAKE C1ITY IAD 39 2 u 2911
: «2OPERATIUNAL FEATURES DF IHPOUNDMENTSwx
Tvp, wh, PURPOSF AGE In (BE YRS OPEN LAST YR, SURFACE AREA  TYOTAL SURFACE TP, INFLOw YR.OF RECORD
[R5 IN 0P, (ACRES) AREA (ACRFS) {GALL/DAY)
1 *&T KT RA I3 YES o . n 1.8% 13,08 9 0
2 =81 8Y uka & YE§ o n 11.2% 13,08 o ]
TeP FEFLUF Y ¥R, OF InTay AVE, INFLOS R N TATAL AVE, EFFf, L INER TYPF  TrRICKnFYS LIVESTOCK LIvVESTOCK
(GALL zDAY) RECUPD (RALL s0BYY RELORD (GaLLsOAY)Y (INCHES) KUMKER TYPE
o 4] b 4] [ NONF i1
“ 1 I3 8 4] ~NONE 3
*eGROUNPWATER HONTTORINGe ™ *aGROUNDWATER CONTAMTINATION POTENTIAL®S
NO, GROUNDNATEFR Gw CHANGES ORINK wATERW4UNST Gw AvL Gw OLY wAST H2RP OvEFALL Gw HESLTH “ISC waSY
WELLS SAwptE FRFg FROM gtal, QuUAL CHANGS*#RTNGRCUN RATING (ON  RATIRG CON  RATING CON (0nY4m POY HZRD CON JD 10 NG
[ NOKE YES ke 4C A Sa A 5 [y 8 A 22 48 ] E 2004
a NONF YFg§ ww 4L 4 Sa [ s & B 4 22 4B [ 2004
SURFACE IMPOUNDMENT ASSESSMENT (SIAY
LRI 2 E A e N R AR 2 T 2]
*:LOCATION NF ASGEBSMENTwa
8TAYE TD N, UYGQLOR LATITUDE 39D32M308 LONGEITUDE  110D23M20§
OwNFks DPERATORS
FAISE® STFEL LorFURATION KATSER SYEEL LORFORATICN
PO BGY D PO ROX D
SUNNYSTIOF SUNMYSTDE
UY Adsye Ut R4%539
weFACILITY JOENTIFICATIONR®
CHTYZCTTY PLACF CATEGORY S14 SITE NO, TuRNDMRTS WPLFS MO, §1C CODE
CARBON BUNKYSIDE [ 34,3 H 4 480022942 12
: «2QPERATIONAL FEATURES OF IMPOUNDMENTSws
e, NO, PURPUSF 4GF v USE YRS OpEN LAST ¥R, QURFACE AREFA  TOTAL BURFACF Iwp, INFLOW YR.OF RECORD
fYRY In gp, {ACRFS) AREA (ACRES) (GALLZAY)
1 WY DI 80 In NG o 1977 33,10 da,00 3 1977
2 %81 N1 8PD 2 YES 2 [ §,88 LTPRLY 22000 1978
3 w8y I SPO 2 YES ? n 3,10 4y, 00 canug 1978
4 w81 01 §Pn 2 YES ? [ 4,00 Us , OF a4000 1918
IMPFFFLUENT YR OF TOY#L AVE, INFLOX YR, OF TOYAL AVE, EFF, LINER TYPF  THICANFSS LIVESTOCK LIVESTOCK
(GALL DY) RFCORD 16ALL 20AY)Y RECORD (GALLJDAY) {THEHFS) NUMAFR TYPE
[} 197y 180000 i97¢ ] NONE &} R
] 1978 i8n000 1978 [ +ONE 0
0 1978 150000 1978 L] NONE i
o 1978 1sa0nn 1978 9 NOKE 1
*RGROUNAWATER MONJTORTINGAS sWGROUNDRATER CONTARINATION QOTENTIAL*w
NGO, GROUNDLATER Ga CHAKGFS DRIy wdTEReayngT Gw Ayl Gw GL Y wAST HZRD QuEr AL Ga wEALTH rISC wAST
WELLS Sampif grEp FONM 4041, AL CHANGE#2RTHEBEON RATING CUN  RATING CON  RATING  COP [t TAw pOTY wzRD  Cok 1D 1D NO
1] nNONE {InMy *r TR B LYY R 3 A 4 ” 19 ak 3 1600
[ nNONE YN “«x IR 3 314 23 [3 A 4 * 1] uis 8 1600
o wENF LR v T “ 3a # g [ 4 & 19 13 & 600
o aHE UleR™N ‘e Tu I3 3s [ 5 4 7 - 19 L3 L4 1800



SURFACE IMPOUNDMENT ASSFSBMERT (S1a)
RN CARE SRR NG AP AR APANN OB AR R EANERRA
a4l ACATTION AF ABBESEMENT#s

BTATE ID 01, OTIG6PR LATETUDE 41D4%v3us LONMGITUDE  t1IDURAME2S
OwhER 2 OPERATORE
UTAH GYATF unIVFRRIYTY UTAH STATE UNIVERSITY CAIRY FARM
LoGan LOGAN
uT RUnp) uT 8ulp2
*aFACILITY IDENTIFICATIONSS
CNTY/CETY PLACE CATEGORY STA SITE NO, IWPNDMNTS NPDFS KO, 81t cooE
CALHE LOBAN AGR a 24

1 1
##OPERATIONAL FEATURES NF IMPOUNDMENTS#»
1HP, No, PURPNSF AGF IN USE YRS OPEN L ASY YR, SURFACE ARFA YOTAL BURFALF I#P, INFLOW YR,0F RECORD

{Yr} IN OP, (ACRES) AREA (ACRES) (GALL/DAY)
1 SEronDaARY 3 YES 3 L] 0,10 [P 4} 0
IHP EFFLUENT YR,OF TOTAL AVE, INFLOW VR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALLZDAY) RECORD {GALL/DAY) RECORD {GALLZDAY) {INCRES) NUKBER TYPE
] o A o 0 NONE o 300 CAYTLE
*aGROUNNRATER MONTTORINGw# «+GROUNDWATER CONTAMINATION POTENTIAL#w
NO, GROUNOwWATFR Gn CHANGES DRINK WATER®#LNST Gw Avl Gw QLT wASY HIRD GyERALL Gr WEALTH HISC wAST
WELLS SAMeLE FRFp FROM ANAL, GUAL CHANGEW#RTNGRCON RATING CON RATING CON RATING CON CONTAM POT HZRC  CON 1D 1D nO

0 NONE UNKN  #% 5¢ & SE A 5 A 5 B 20 sa B E 1702

SURFACE THPDUKDMEKT ASSESSMFNT (S1a)
I e e LY Y ]
w*LOCATION NF ASSFBEMENTNN

STATE 1D wO, LATITUDF 0 » 8 LONGITUDE B M 8
OwNERs GPERATORE
EUGENE JENSFN BILL wHAGCOTT
CENVERFIELD CERTERFIELD
ur [ ur ]
2o FACILITY IDENTIFICATIONSRS
CNTY /LYY PLACE CATEGORY SIA SITE NO,  TMPNDMNTS NRDFS hO, 87¢ CNDE
SAN PFIE  CENTFRFIELD AGR 3 1 % FL

**0PERATIONAL FEATURES OF IMPOUNDMENTH#»
InP, NO, PURPNSF AGE IN UBE YRS OPEN LAST YR, SURFACE ARFA TYOTAL SURFACF IHP. INFLOMW Y& ,0F RECORD

{YR) I8 OP, (ACRES) AREA (ACRES) (GALLZDAY)
s ST D1 SPD R YES 8 n 60,00 ho,00 ] 0
THFE FFFLUENT VB, OF YOTAL avE, INFLOW YP,OF TOTAL AVE, EFF, LINER TYPE THICKNFSS LIVESYOCX LIVESTOCK
(GALL /DAY) FELCOPD (GALL /DAYy RECORD  {GALL/DAY) (INLHES) NUMBER TYPE
i a ] 8 o NONE 0 1 R1:10 CATYLE
WAGROYMPWATER MONTTEPINGR* *RGROUNDWATER COUTAMINATIDN POTENTIAL®»

N, GRDINDATER Gx CHANGES DNRINK WATER:wLNSY Gw Ayl Ge GLY wAST HZRD CyERALL Gw HEALTH NISC wASY
WELLS SampLF prep FUOM amAL, QAL CHANGS*eRTAGRCCN RATING (ON  RATING CON RATING CON ConYam pOT HIRD CON 1D 10 NO
2 sEMiannusL v we N ALE L LT B 5 B 5 A 74 Ta ] 1148

¥ i i 1oy 3 [ i 1 P- 1 £ | 3 i ¥
e t i B ) 2 . . 3 « 4 [ . . v ' ! ' ' ' ' ¢
- . . Beow s * al L R & [
[ N [



FURFACKE 1MPQUNRMENT ASSFSSHENY (814

LA

I A2 I A TR R e PSSR 22 22 R 22 2 2 0

sl HCATION OF ASSESSMART
STATE L rU, UYmied LATITUDF  ean3gr2?s LONGITUDE  112001M1EE
OWNE K2 OPERATOPSE
CWESTFR FaSayD DICK FASSID
Iped SUUTH S200 wEST 3664 SDUTH S200 wESRT
SALY LAKE (7Y SALY LAKF CITY
ut 0 ur L]
“*FACILITY IDENTIFJCATIONSS
CNTYACTITY pL&CF CATEGURY 814 SITE NO, TMRPNDMNTS NPDES A, SIC CNDE
SALY LAKE HFRAIMAN AGR 4 3 [} 2%
#aOHERATIONAL FEATURES OF TMPOUNDMENTS#x
1P, NO, PURPNSE AGE In UsE YR8 OPEMN LAST YR, SURFACE ARFA  TOTAL BURFACE IMp, INFLOW ¥k ,OF RECORD
(YR} 1Y or, (ACRES) sREA (ACFFS) (GALLZDAY)
y w§T 0] SPD  an YES 40 ) 0,00 200,00 0 o
2 w8r DY SPO un YES uo o 0,00 200,00 ] 0
3 wST Dl SPO 4o YES €0 L] 0,00 200,00 [ 0
1uP FFFLUENT YR ,OF TOTAL AVE, INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE TYHICKNFSS LIVESTOCK  LIVESTOCK
(GALL /DAY RFCORD (GALL/DAY) RECOKD {GALL #DAY) {I1HEHES)Y NUMRER TYPE
a L] ] 0 [} 04 0
0 [4 [ [3 [ (1] [
0 o ] 0 0 [} 0
AAGROUNPRATEP MONITORINGew «SBROUNDRATER CONTAMINATION POTENTIA{ #*
NG, GROUNDWATER  Gi [WANGES DRINK WATERS#UNST Gu Ayl 6» QLT wAST HIRD OvERALL Gw HEALTH MIBC wAST
WELLS SAMPLE ERFQ  FhOM ANAL, QUAL CHANGE*#RTNGRCCN RATING CON RATING CON  RATING CON CONTAN pPOT HZRD CON 1D 10 NO
[ GALLY MO NO #* 5C 'y 3C & ] A 5 A 18 1c c 1703
[ DaILyY NO NO e 5¢ A i 4 1 4 -] 3 18 1 [ 1703
L] OATLY NO NG - S¢C A ic A 5 4 L] & 18 1c < 1703
SURFACE IMPOUNDMENT ASSFSBHFNT (84}
ET32133 3233223223282 2 R R 2220 2
AR DCATION NF ASSESEMENT W
BYATE Yo N0, UTF181 LATLITURE [ LONGITUDE D & 8
OWNF Kz OPERATORE
FAYE PaR§kej KEN MOLLINGSKEAD
397 £ABT 100 S0UTH 155 EASY {00 SOUTH
MIBEESYILLE HWINFRSVILLF
UT A47S2 Ut B4752
«AFACTLIYY TDENTIFICATIONRS
FNTY/CETY PLACF CATEGURY &IA& SITE NP, TupnDMNTS NPPES i, S1C CODE
AEAVEH HINEREVILLF AgH 5 1 0 P4
: asORFRATIONAL FFATURES NF TMPOUNDMENTS#«
TP, NO, PURPNSF AGE It USF Y& OPEN LAST ¥R, BURFACE APEA  TOTAL Sumia(k Imb, THRELOW YH,0F RECORD
(YR W us, (ACRFE) AREA (ACPFS) (GALL/DAYY
1 *§1 8T (ORa  In YFS o ] 37,00 37,00 4 g
TP FEFLUERT  yEOF TOTAL AvE, INFLOW Y&, 0OF TNTAL AvF. EFF, LIKFR TYPF  THIC:NESS LIvEgTRCK  LTVESTCLX
(GALL/DAY) RECORD (GALL/DAY) RECORD (GALL/ZDAY) (TNCHES) MIMRER 1YPE
n n (] [ L] NONE ’ :* h5u CATTLE
2aGROUNPRATER MONTTORINGSS S eGROUNDWATER COMTAMINATION PATENTIAL#®
N0,  GROMAWATER  Ga CHANGCES ARINK WwaTFRea(ngY Gw AyL Gw QLT whST HIRD OyFRALL Gw HEALTH VIS wAST
WELLS StwmpLf EkFq FROM AMAL, GUAL (HANGERARINGRCON RATING CUN  RATING CON RATING  CON LONTAF POT HZRD  COM  ID 10 N0
[ HONF LKy sx 4r 3 b4 H 5 Iy s * 20 i 3} 1703



SURPACE IMPOUNDMENY ASSFSSMENY (S14)
(A e R R RS R A Y R R TR AR R T ]
*WLOLATION (1F ASRESEMENT S

BY4TF 10 0, LATITLOF [P LONGTTURE [P
OWhERE DPERATONRS
JIn CRax JIW CRaw
MINFREYILLF MINFRSVILLE
UY e4vs52 Ut aurs2
SHFACILITY JOENYIFICATIONRS
CNTY/CITY ALACF CATEGORY S8IA SITE MO, IMPNIMNTS NPDES N, STC CODE
AFAVER MINERBVILLE AGR 'S 1 o ]
waDPERATIONAL FEATURES OF TMPQUNDMENTSws
TuP, NO, PURPPDSE AGE IN UBE YRS DPFA LAST vr, SURFALCE AREA TOTAL SURFACF P, INFLOW YRL,OF RECORD
(¥F) IN 0P, (ACRES) AREM [ACRFS) {GALLZDAY)

1 W8T pY 8POD b YES & [ 5,00 §,00 00 1979
INPLEFFLUENT  YR,OF TOYAL AVE, INFLOW YR,OF TOTAL &vE,. EFF, LINER TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALL/DAY) RFCOND (GALL/DAY) RELORD (GALL/DAY) (INCHES) NUMBER TYPE

[ 1919 500 1971¢ [ NONE [ 154 CATTLE
*HGROUNDWATER MDMTTORINGR® **GROUNDWATER CONTAMINATION POTFNYIAL*w
w0, GMOUNDWATFR Gw CHANGES DRTHK wATFR2sUNST Gw Avi 6w aLv WAST WZRD OvERALL Gw mEALTH MISC  wAST
WELLS BAMPLE FREQ  BROM ANSL, QUAL CHAKGSS*RTNGRCCM RATING CON RATING CON RATING CON CORTaM POTY wFRd  CON 1D 1D ND
[ NONE UNKN LA T & & i 5 [ 8 A 23 48 8 1703
SURFALE IMPOUNDMENTY ASSEBSMENT ([S14)
A3 R R R Y2 2321122223220
#sLOCATION NF ABREBSMENT we
STATE 1D wn, UTIOY2 LATITUDE dJDSSmANS LOBGITUDE  tI1DABMSES
OnNERE OPERATORS
WILLTakM HiRGIS WILLTIAM HARRIS
RICHHMNND RICHMOND
ur 0 ur [
*EACILITY IDENTIFICATION®S
CNTY/CITY PLACE CATEGURY SIA SITFE NU, IupMPIMNTS NPLES Mo, SIC CODE
[ ¥ RICHMOND AGR 7 1 [ 24
*HOFERATIONAL FEATURES OF IMPOUNDMENTS e
IMP, w0, PURPOSF AGF s USsE YN8 OPEM LAST ¥R, SURFACE ARFA TOTAL SURFACF IMP, InFLO® YR ,UF RECQORD
(YR) IN 0P, (ACRES) AREA (ACKFS) (GALL/ZDAY)

1 8T DT SPO 3 YES 3 n 0,3% 0,38 B0 197
THEFEFLUFNT YR, NF TOT4L AVE, INFLOW YR,OF  TOTaL AVE, EFF, LINER TYPE ThICKNFSS LIVESTOCR L IVESTOCK
(GALL /DAYy RELCARD (RaLL /DAY RECORD (GALL /DAY {IHEHES) MIMRFR TYFE

o 1974 auon 197 ] NONE pov 1on CATTLE
REGROULPy 2TFN LONTITARINGe® RAGROUNDOWATER CONTARIMATION POTENTIAL *e
MO,  GROUNDWATER (i CRAMGES ORIMK WATER®WUNST Gn AVi 6w QLT whST hZRD GyEPALL Gw HEALTH MISC  waBT
wELLS SimpF FRFg FROM ANAL,  QUAL CHANGE*eRTRGLCCN RATING CON RATING CON RATING CON CChTAM POY HIRD CON 1D ID NO
[} NONE Uskr .+« 3D & 53 4 5 & S 4 38 3 8 1703



SUFFACE LePhLunDRE LT ARSESSMELT (814
REENRARRA SN R A AR AR RIS kR dr kb bk dh
sal UCATID® b ASSFARMEN]#2

STATE 1D MU, UTSIkg LATURuDE T § i GTToey oo &
NWNERT afktarreg
UNION Ul CnsPayy el It YA
19 . P
*sFACTLITY IO TIFIraTIOhaw
CNTYZCTTY PLACE CATEGORY  S1A SITE wC, TFNOVRNTS NBUES N, S1C ok
Sakh Juaw CaG ] 3 i 131
*eGPERATINNAL FEATURES 0F IPRCLwIEnTSes
1Mp, WO, PURPOSF AGE In yseg ¥PS DPEN LAST ywm, SURFACFE arFa  TOQVAL SukFaACE 1P, INELOK vhoUF RECURD
(yr) N (2CHRFS) AE4s (ACKFS) (GALLZDAY)

0 n8Y 8T ORa @ YES Y 0 0,00 B0 Coon n
IMPEFFLUENT YR, DF T0TAL AvE, INFLOw  YF,OF TOTAL AvE, EFF, LIngi TYPE  ToICHNESS LIvESTOEK  LIVESIGEK
{GALL/DAY) RECORD (GALL/DAYY RECORD {GALLZDAY) (INCHES) NUMBE k TYPE

[ n 1] ] 0 NONE t
waGROUNDRATER MONITOAINGS S AAGROLHD ATER (ARTArInATION FOTENTISL S
NO, GROUNDRATFR Gw CHANGFS DREINg wATFReaURST Ga Ayl [T { b8 HZR{ GVERBLL frw  HEALTR »ISC  wAST
WELLS SAMPLE FRED  FROM ANAL, GUAL (PANGS#wiTNGSCCH KaTlmg CON  RATING CON RATING (0L CONTAp pCT m2Ry (RN ID 1o WG
o NOnE “k 98 B 1 ] 4 & 1 [ 21 . oD ¢ 2000
SURFACE IMPOUNDHENT ASSFSSMENT (ST4)
ARERRRSARRSAR AR R A R RN RN NS RN b RN NS
e OCATION OF ASSESSMERTRw
STATE IO NO, UYS122 LaTYTUDE [ -] LOLGTTULE D O ]
OWNERS OPERATORE
CHASE GROSSMAN DAN]SE wiSH
o o
*aFACILITY IDENTIFICATIONSS
CNTYZCITY BLACE CATEGOPY S1A SITE #0, luphimnds NPUOES T, SIC CopE
GHAND (1 2 ] [ 131
WaGPERATIONAL FEATURES OF IMPOULMDMENTSH*
MR, NO, PURPOSF AGF v USE YRS OFER  LASY YP, SURFACE ARFa TuTag SURFALE IMP, INFLO» ¥+, 0F RECORD
[GLA] in op, (ACKES) peka {ALRFS) (GaLLZDAY)

n w81 ST OFaA n YES i 0 g,00 " 00 [ 0
IME FEFLUENT  vR,U0f TOVYAL AyE, INFLOW YR, Df T0T4aL AyE, FFF. LisFw TyRE  THICKNESS LIVESTOCK L IVESTOCK
{GALL /DAY) KECORD (GALLZDAY) FECORD {(GaLLs0AY)Y (InCHES) MMk R TYPE

0 " b 0 @ kINE f
dxGROUNDRATE R DPHTTORIRG A CAEROONGWATER (OLTARINATION $OTEMTIAL®¥
NO, GROUNDRATFR G (HANGFS (fikltx wATEFRE&UNST 6 AyL Gr WLT wABT HZFD Gyt RALL 6w wRELTR niSC . wAS§T
WELLS 3AnPLF FReg FROF ANAL, 'BLAL CHANGS#aRTNGRC(N PATInG  COW RATING CUON  RATING COK CORYAM POT HZR0D  cun 1D 10 NG

a HONF x {F [ 1€ # 2 5 7 3 11 (1} C 2nea



BURFA(E T#PuUUADMENT BSSESSVERT (§13)
FRPARA A RAC R A RIANARRCN 2SS h A dhbdad i
%l OCATION Y ASSFSSEMFNTEY

ST4YF 16 w0, UTTL1Y LaTITiDs D om 8 LONGTTLLE t M &
OwNEve OPFRATCER
ATLANTIC RICWFIELD #4281 Canvpr
0 [
*eFACILLITY JOENYIFICATIONRR
CNTY/CY Ty BLACE CATEGDRY SIA SITE NC, TuPMOMNTS NPDES NC, SIC copt
GHAND Dac 3 2 ¢ 131
*20PERATIONAL FEATURES OF IMPOUNDMENTB¥w
NP, NG, PUNPDBE AGE In USF YRS OPEN LAST YR, SURFACE AREA  TOTAL SURFACE IMP, INFLCw YE JUF RECORD
tYR} I~ op, {ACRES) AREA (ACRES) (GALL/DAY)
[ wW8Y &Y LA H ¥F§ [ o 0,00 H,00 0 1]
IMP EFFLUENY V¥R, OF TOVAL AVE, INFLOW YR,DF TOTAL AVE, FFF, LINER YYPE  THICKNESS LIVESTOCK LIVESTOCK
{GALL/OAY) RECORD (GALL/DAY) RECORD (GALL/DAY) (INCHES) NUMBE W TYPE
[} [ o 0 [} MONE ]
**GROUNDWATER HONTTORINGee e GROULDAATER COMYAPINATION POTENTIAL &%
WO, GFOUNDRATFR G CHANGES DRIMNK wiATERwsDNST Gw AyL Gw QLT . wABT WZRD OyERALL Gw  HEALTH M1ISC wASY
WELLS SAMPLE FREQ FROM ANAL, QUAL CHANGER®MTNGECCN RATIAG CO& RATING COM RATING  CON CONTAM pOY FIRD CCN 1D 10 ND
0 NONE | #» QB & 5a b u ] 7 8 2% 00 [ 2000
SURFACE InPQUNDHMENT ASSFSBMENT (SIA)
RRBARORAR SRR SRR AR R AR AR R dp b P b
ol OCATION OF ASSESSMENT#»
STATE ID npy  UTTIUY LATITUDE D % § LUAG I TUDE D M s
OWNER® GHERATOFE
GETYY OIL CoMPANY EAST CanyOm
0 0
sRFACTLIVY JTOFRTIFICATION®S
CRTY/CTTY PLACE CATEGORY 814 SITE M0, IrPNpHNTS MEDES ML, SIC COBE
GRAND 0AG ] 3 U 134
*kOFERATIONAL FEATURES OF I#/POUNDHENTS#s
IMP, WO, PURPOSE AGF IM ugE YRe DPEM LAST YR, SURFACE AREA  TOTAL SURFACEH IMP, INFLOW tHeOF RECORD
(v IN OB, (ACFES) AREA (ALKFS) (GALLZDAY)

[ #8T 8T O#A o YFS§ id f a,rp 9,00 bl [
IMPEFFLUENT ¥R 08 TOTaL BVE, INFLOw YR,OF TOTAL AVE, FFF, LINER TyYpPE  THICKNFSS LIVESTOLK [EELE: 31473
(GALL/hay; FELOPD (GALL /DAY PELLKD (GaLL/DaY) . LINEHES) MUMBER TYPE

0 n 0 0 ] [N 4 4]
CAGROLUNDRATER MONTTIORTNGS» *dGROIHLAATER LU TarIPATION POTENTIAL 4+

WO, GRNDUNDWATFE 6w CHAMGFS DRItk wATER&*ULET Gx AVl Hw ALY wEST H2RE OyfPALL Gw PHEALTR =]SC wASY
NELLS SAmMPLE KR FROM ANAL,  QuUAL (FARGSesRTNGRCLN WATING COn  WATIRG CON  RATING COW COLTAM POT wgkhD 0N 1D In NO

o NUhE % QR 54 . Q r 7 [N 25 e [ 2000

r i i 3 r [N ' & 4 1 © 1 ¥ o 0 » H
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SHukragy IYProunli b~ 28SFL8PEAT (S14)
AR R AR FC AR A RN O R PR b b P AR AP b h T b a A d
*LOCLTIOY Op ASHSESKRMENT &
STATE Ju MDD,  UYRIDG LAYITubF (R 3 LORGETULF
OwkiF e

RFSERYE O1L albh GAS

[
REIIY % {e-Y
BFETFHE POnT

o a
*AFACILITY JOFNTIFICATIOHR
ENTY/CTTY PLACF CATEGONY  8T4 SITF O, 1eprnanTs NPLES NGO, SIC COpE
CARBAN 0AG 8 & 0 131
WHOPERATIONAL FEATURES OF IMPOUNDRENTS®X
14F, naO, PURPNSE AGE . In yBFE YRS OHEN LAST YR, SURFALE ARFA  TOTAL SURFACE %P, INFLOW Yrv,0F RECORD
(YP) In opP, (ACRESY AREA (ACKES) (GALLZDAY)

0 “«8T 8T ORA " YES n o 8,60 B 00 [ 0
TMPEFFLUENT YR, OF TOTAL AvE, IMFLO®  YR,0F  TOTAL AVE, EFe, LILER TYRE THICKNESS LIVESTOCK  LIVESTOCK
(GALL /DY) RECORD (GALLZOAY) RECORD (GALL/DAY) LINCHER) NUMBER TYPE

.3 [ ] [ o NOME ]
*AGROUNNWATFR MONFTORINGS S sPOROUNDWATER CONTAMINATION PCOTENTIAL #a
NO, GROUNDwATEH G CHANGES DRIk WATER®®UNST Gw Ayl w GLT wASY WZR() UyERALL 6w  HEALTH *ISC wAST
wELLS BAMPLE FRER FROM ANAL, QUAL CHANGE#aRTNGECON RATING CON  PATING (08 RATING CON CONTAM £OT nZRO  CON LD 10 N0
0 NONE wx L [ 3C £l 4 [ 1 8 19 .ol [ 2000
SURFACE TMPOUNDNENT ASSESSMENT (8T4A)
WA R R A SR A TR AN SRR AR ARG R e R PR aw
«HLOCATING OF ASBESSHENT##
STATE ID NO, wuTLina LATITUDE PR 1 LONGITULE [
OWNERS OPERATDPE
CORDILLERA CORPORPATION CLEAW [REER
] o
wHFACILITY JUENTIFICATIONRS
CNYY /LYY PLacF CATEGORY S14 SITE N0, JvpADMAYS NPLFS ND, 51C COpDF
CAPBON 0G| b 16 o 134
++DPERATIONAL FEATURES OF IMPOUNOHEMTSwS
uP, NO, PURPLSE - AGF In ugé YRS QFEn LAST YH, SURFACE AREE  TOTAL BURFALE I¥P, INFLOW Y 0F RECORD
(YF) in oP, LACKES) bRES LALKFE} (GALL/DAY)

o W8T §Y Owa o vFS n 1 a,00 P00 a [d
THP JFEFLUENT v, 00F TOTAL 6vE, INFLUW  YH,OF TOTAL &VE, EFF, LIBER TYRE THICANESS LIvVESYOLx LIVESTOLK
(GALLZDAY) RECOWD {GALL/DAYY RELOKD [ INWIT LS (IMCrES) NUMBE R TYPE

& o L] " o +ONF i
RAGROUMRRATERN MORTTOR Npa e $rphnbwATER CORTAMINGTION ROTERYLAL®>
N0, GFOUNDNATSR G CHANGES [MINK wATER «aihST Gr AL G QLY wa &Y w2kl OvFRALL 6w HEALTH PISC  w4ST
WELLS SAMPLE FRpn FROFM AMAL, AL CHANGS#+RTMGRCEN RATING (UK wATING (Oh ERATIMG GO COMNTAN POT nZke  Cun D 1D NG

1] NOME L T # ic ¥ “ = ¥ 3 17 on L 2000



SURFALE THPOQUMDHERTY ASSFESHERT (S14)
REFEREAR RS INLDILI AT Lot RA s Ik aathat b
- ®af CAT f1)ir WF ASSESESMEhYes
STATE 10 NnD,  LTHIIZ LaTITuns [ERN SR LI GITUDF oo &

Ouht e (FEFaTiRe
VERN BOLINCFS GReRST TRALLS
1] [
*NESCILITY TOENTIRTCATINNSS
CNTY/ZCTTY vLAaCE CATEGDRY 8]JA SITE L0, IMPURMNTR NEDES MG, SIc CoDE
FMERY QAG 1 é 2% 131
#eOFERATIONAL FEAYURES OF THPOUNDMENTSww
IhP, NO, PURPUSFE AGF IN USE YR8 GeEL LAST Yi, SURFACE AREa  TOTAL SURFACE IHP, INFLODW Yk.OF RECOKRD
{Y®) In 0P, (ACPES)Y AREA (ACRES) (GALL/DAY)
0 W8T ST QRS n YES o ] n, o0 t,00 0 0
TP JEFFLUENT  YHAF TOTAL AVE, INFLOW YR, OF TOTAL AVE, FFF, LIMER TYPE  THICKNESS LIVESTOCK LIVESTOCK
(GALL/DAY) RECORD {GALL /DAY RECORD (GALL/DAY) {INLHES) NUMBER TYPE
[ ) o 0 ] RONE [
*RGROUNNDWATER HMONTTORING®® #2GROUNLWATER COMYAMINATION POTENTIAL 2
HU, GROUNDWATER GH CHANGES DiInk wATERw*UNSY Ge AyL Gwn KLY wABT HZRD OyERALL Gw  KHEALTR MISC  waAST
WELLY SAMPLE FREp FROK ANAL, GQUAL CHANGS®eRTNGRCUM RATING COM  RETENG CON RATING CON CONTAM pOT HzhU CON 0 10 ND
[ HONF s 98 E 113 8 4 [ Y [ 25 oD [ 2600

SURFACE [#POUNDMENT ASSESSHMENT (S§14)
2223232282232 2332220222222 332232 ]
wsLOCATION NF ASSESSHENT##

STATE ID ND, WTLOD1G LATITUDE o » § LONGITUDE [ 1
OWNER® i OPERATORS
AMERICAM QUASAR PETROLEUM HOGRACK PIDGE
n [
«eFACILITY TOENTIFICATI NG
CMYY/CTITY PLACE CaTEGORY SI& SITE mD, ImpnDHANTS NPRFS NO, §IC CODE
RICH 046 a 1 0 131
WHOPERATIONAL FEATURES OF IMPUUNDHENTS®®
IMP, NO, PURPNSE AGE 1IN 18K YRS NPEN LAST YR, SURFACF AREA  TOTAL SURFACE 1HP, INFLGW YR.UF RECORD
Ry I~ op, (4CRES) ARE M (ACRES) (GALL/DAY)
a w§T 8T nNwa 0 YES o 0 0,00 10 [} 0
TMP FEFLUENT YR, OF TOTAL &vE, INFLOW Yh,OF TOVAL AVE, FFF, LINER TyPt THICKNFES LIVESTCEx LIVESTOCK
{6ALL/DAY) RECUFD (GaLl /DAYy RECOKD  (GALL/NAY) (IMCHES) NUKRER TYPE
L [H B} [J fn KitnE i
SAGROUNDRATER MONTTDORINGH» ARGROUMDwATER COUTAPINATTON POTENTIAL S
Nily GROUNDWATER Gw CHANGES DRINK waTER2eUNST Gw Byl Gx QLT wb8T wzbp OVERALL 6w wE2LTR FISC nAST
wELLS SAMBLE FRep FFOM aNBL, QUAL CHAMGS##RTNGRECN WATING €068 RATIsNE CON RATING  COW CONTAm POT mIkD  L{ON 1D 1D NG
o NOKF v g8 H i s 5 h T & 15 op L 2060



SURr &CE IMPOUNDMEMT AZSESSHENT (S18)
RANERER DA A RAR G I AR AN AN A Rd b d b an T d d o Wb
: welDCATION OF ASSESSMENT#»
§VaATE I wn, LATITiOE po» 8 LOKETTUDE LA ]

OWNE R ’ OPERATNIRE

PLE*Y OIL (omPany GREATER ALYANONT 128 bbe UINTAMH BASIN

0
*eFACILITY [DENTIFICATIONeR

CNTY/CTTY PLACE CATEGURY SIA SITE NO, IMPNDHMNTS NFDES WD, S1C CODE
DUCHF SNE ’ CAG 6% 13 “ 131
*OPERATIONAL FEATURES OF IMPOUNDMENTSew
[P, M0,  PURFOSE AGF IN USE YRS OPEN  LAST YR,  SURFACE AREa TDTaL SURFaCE IMP, INFLOW  YR,OF HECURD
(YRY IN OP, {ACRES) AREA (ACRES) (GALLZDAY)

0 ~SY 81T 0R4  n CYFS a [ 0,0 ¢,00 [ ]
IMPFFFLUEST YR, OF TOTAL MVE, [INFLOW YR,OF TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK L IVESYOCK
(GALL/DAY) RECORD (GALL/DAYY RECTHD (GAMLZDAYY CINCHES) NUMBER TYPE

9 [}] ] [ [ NONE ¢
SRGROUNDWATER MONITORINGH# *saGROUNDNATER CONTAMINATION POVEMTIALN#
NO, GPOUNGAATER GW CHANGES DRYNK WATER##UNST Gm AVL Gw OLY wi8T WIRD OvERALL Gw  HEALTH #18C wAS8T

WELLS SAMPLE FREp FROM ANAL,  QUAL CHANGS+«RINGXCCN RATING CON  RATING CON  RATING COH CONTAM POT HZRO CON 1D 1D NO
NONE a4 30 & 1C 8 L] A 7 L) 16 (1] C 2000



Sorg st TeRwnonprb ol LA35§ESSMEMT ¢&TA}
RABARR SR DIAAGABARN RS ARSPLES GBS RbRE
*RLOCATION OF ASSESSMinTen

STATF 16 wn, 7Tutonsg LATITHOF 5K 8§ LOMGITule oM R
Ouhirsa OPFEATIS
PRILLIPS FEIRDLEL®Y BRIQGLES | AKF
L o
*AFACILITY IDENTIFICATIONRS
CNYY/OLTY PLACE CATEGPRY 814 SITF KD, TwprDuNTS NPDFS NU, S1C Copk
SUmMMlT 046 11 o i 131
*xOPERATIONAL FEATURES OF IMPOLINDMENTS##
IHP, NO, PURPOSE AGE I~ uSE YRS GFER LASY YR, BURFALE aMEA TOTAL SURFALE INFLOW YK, OF RECGRD
LYR) Ix oe, (ACRFSY AREA (ACKFS) (GaLL/DAY})

0 W8T 8T ORA 0 Y¢8 n [ 0,00 n,00 0 4
IMPEFFLUENT YR, OF TOTAL AVE, INFLOw YR, OF TOTAL AVE, EFF, LINER YYPE THICKMNESS LIVESTOCK LIVESTOCK
(GALLZDAY) RECORD (GALL/DAYY RECORD (GALL/DAY) (INCHES) NUMRER TYPE

8 o o 0 n NONE ] )
*2GROUNDWATER MOBTTNRING# *RGROUNDWATER CONTAMINATION POTERTEIAL %4
MO, GROUNDWATER Gw CHANGES ODRINK wWATER&sUNST Ga Ayt Gw GLY nAST HZRD OVFRALL Gan HEXLTH MISLC wAST
WELLS SAMPLE FREQ  FROM ANAL, GUAL CHANGS##FTNGRCUN RATING CON RATING CCh RATING. CON CONTAM pOY wIRG  CUN D iv wo
4 NONE *e S & 1 3 5 R ? ] ap € 204e
SURFACE IMPOUNDMENRT ASSESSHENT (S14A3
RERGARPARRI NN R RN RA R R P IAR RS2 e ah kR
*A NCATINN NF ASSERSMENT#4
STATE 1D NQ, UTROTY LATITUDE p o« 3 LONGITUDE [ I T 3
CuNER® DRFRATOPR
CHEVRON FORSHUE REND
[ 0
wAFACILIYY TURNTIFIraTIONe
CNTYsCLTY PLACE CATEGNPY S1A SITE nii, IHFANDMNTS HPLES WO S51C (ODE
UIKT AR 046 12 3 0 151
*M0PERATIONAL FEATURFS NF IMBOUNCMENTS e«
TP, NO, PLURPNEE AGE In usk YRS OPER LAST YR, SURFACE AKEa  TOTAL SURFACE IMP, INELQOw Y, 0F RECORD
(Y&} In 0p, (4LRES) anEes (aCkES) (GALL/NAYY

o wWET 8T &8s n YFS n 0 6,00 6,00 0 n
TP FFFLUENT YR OF TOTAL AYF, INFLOw YRK,OF TO0TAL AVE, FF¥, 1 1eF& TYPF  THICKMFSS LIvESTOCK LIVESTOCK
(GALL 7DAY) FECOPD (GaLL/DAYY PECOFD {GaLL/Dayvy CINCHES) nuskER typPE

L] ] o 4] i FINE ]
2 GROUNNKATER MANTTORINGe® FRGROUBLRATER LOGTAMINATION POTERTTAL e
KO, GROUNDWLATER Gw CHANGES DNTHIX nATER&+UASTY Gn Ayl Gs BLT #AST m2&([: OyERBLL B HEALTH +ISC  waS8TY
WELLS SAMPLE Fieg FROM ANSL | UL (HANGSssKTNGECCH RATING (0N WATIrG r0r RATIug 0N COMTAM £OT LFE2 I S LU T It nC
[ NOMF *s 30 ¢ 1 (3 ) % 7 B is "o L 2000
" . B : . T . \ . \ . [ . . , . . > ; 1 , . B , R . R
¥ . [ £ w e “ o N ¢ . v ™ . o



SukfaCt THPOUNGxELY ASSESErENT (&18)
AN RFANIAS PO g b h Pk bbb da b psadbniok

R NCATTON IF ASSESSHEMTrs

STATE TO ND,  UTLDAL LAaTTTIDG [N LOMGITUDE Do« 8
OwNERS HRERATROR
AMERLICAN RuaSaAR PFYRGLLUY PINFV]En
o [i]
YAFACILITY INFATIFICATINNS
ENTY/CITY PLALCE CATEGHRY  81A SIVE K, IMPUDPMKNTS NPDRES NO, S$IC COOF
BUMMET OAG 9 27 A 131
*%OPERPATIONAL FEATURES OF IMPOUNOMENT§ex
1HP, NGO, PURPUSF AGF 1N USE YEG OPER LASY YN, SUWFALF AREA  TOTaL SURFACE I8P, INFLOW Yk OF RECORD
(YR) Ix 6P, (ACRES)Y ARER LACRES)Y {GaLL/Day)

] w8t 8T OR4 0 YF§ 0 a a,n0 p,00 o [
IWP,EFFLUENY V¥R, OF TOYAL AVE, INFLOW YR, OF TOTAL AVF, EFF, LINER YYPE THICKRNESSE LIVESTOCK LIvVESGTOLK
(GALL/DAY) RECDRD (GALL/DAY)Y RECORD  {GALL/DAY) {INCHES) NUMBER TYPRE

[ 0 0 [} o NONE @
*AGROUNDWATER MONITORINGw* **GPOLNDWATER CONTAMINATION POTENTEAL®S
N0,  GROUNDWATER Go CHANGES DRINK wATER#*UNST G Avi Gr GLY wAST MZRD OVERALL Gn  mEALTK | T H1SC  mAST
RELLE BAMPLE FRED FROM ANML, BUAL CHANGSH#ARTHNGRCLH RATING CON RATING COM ®ATING  (Ow CONTAM pOT WZHRD  CON 1D 16 NC

] NONE e 5C L} 3 ] s 8 7 B 20 ol c 20600

SURFALE IMPOUNDMENT ASSESSMENT (S14)
REMRE AP RN R RN RN AR N RN RARNAR PR RN W
#4LOCATION OF ASSESSMENTH¥

8YATE 1D nO, UTLOWE LATITUBE [ I LONGITUDE. D 0§
OWhER® CPERATOR®
CHAMPLIN PETROLEUM PINEVIEW
L] [
*eFACILETY TREATIFICATIONSS
CNTY/ZCTTY pLACE CATEGORY S1a SITE A,  1uphD=NTS APDES MO, $1¢C CODE
SuMMLT 0aG 14 4 1] 131
*rOFERATIONAL FEATUKES CF [MPOUNDMENTS#W
1P, no, PURPOSE AGE IN USE YRS OPEn LAST YR, SURFACE ARF&  YOYAL BURFALE TMF, INFLOW YR OF RECORD
(YR) N op, {ACRESY AREA (ACRES) (GALL/DAY)
n WST 8T DRA n YES [ 0 n,0n fy D6 o o
IMP EFFLUENT YR, OF TOTAL AVE, INFLOW YR,CF TOTAL aVE, FFF, {TUFR TYPE  TrICKNESS LIVESTOCHK LIVESTOCK
{GALL/DAY} RECORD (GALL /DAY RECORD (GALLZUAY) (INCHES) NUMRER TYPE
td f 43 1] & LONE u
BAGROUNBWETER ROMITORTHG* SAGRILNDWATER COFTAMINATION POTENTIAL ®4 b
HO, GROUNDWATFR Gn CHANGES DPINK wATFRasUNST 6w Avi Gw LY wASY HZRL GYFRALL G» HERL¥N MISC  wABY

MELLS B3AMPLE FRrO FROM ANAL, GUAL CHANGS»aRTNGRCON WATING OGN RATIRG €06 HATING LGN LORTAM pOT MZRC  LON 1D Ip NO
n NONE L -1¢ [ 3¢ H 5 # T 8 24 0g [ . éaon



STATF 1D ND, UTROTS
Qunf b8
FLYING DIAMAND

InP, NoO, PURPOSE

[ w87 87 OR

RlLark 8CE IrPRUNOEERT ASSESSMELT §518)
L AR FE R R AR N AN R R R R P R P T
ML OCAVIO™ OF BSBBESSWFNT#w
LaTITune PPor 8 LON I TUBE ORI 3
OFFERBT0NE
KR SnGF END

0
e FACILITY IDEMYIFICAYINN &R

CHTY/CTTY PLACF CAYEGORY 81a SITE N0, InpupurT§ WPDES MO, 81C CODE
LUINYhs Cal is 1 L i31
*aOPERATIONAL FEATURES OF IMPOUNDMENTSow
AGE IN USE YRS UPEN LAST Yk, SUFFACF 3RFA  TOYAL SURFALF 1P, INFLOw YhoUF RECORD
(YF) % op, LACKES) AHES (ALHES) (GALL/DAYY
A [} YES 0 o 0,00 0,41 ] o

IMP EFFLUENT ¥R.OF TOY8L AVE, INFLOWw  ¥H,OF 1014 AVE, EFF, LINER YYPE  ThICKNFSS LIVESTOCKR L IvESTOCK
(GALL/ZDAY) RECORD (GALL/DAY) RECORD (GALL/DAY) ) LINCHES) NUMBER TYPE
[ [}

ARGROUNDWATER ©

o ¢ [d NONE 4
ONTTNRINGew TAGPOLNOWATER CORTAMINATION POTENTIAL*»

NO, GROUNDWATER  Gw CHANGES DRINK wATERSAUNST Gn Ayi Gn BLY wAST H2RQ GyERALL Gw  HEALTW MISC  wAST
WKELLS SAMPLE BREQ  FROM ANAL, QUAL CHANGS#aRTNGRCCM RATING COM  RATIMG COh RAVING  COn CONTAM POT  MZRD COM  ID 10 NO
14

NONE

STAYE 1D ~ng, UTROTYS
OnHERE

GULF OIL CORPORATION

** 3D ] 1c [} 5 3 7 8 18 4D c 2000

SURFACE IMPUUNDMENT BRSESSMELT (E14)
RARARIKEAUN S E AR AR S ARN D S h kA hhhad
*RLOCATION OF ASSESEMENTww
LATITUDF [ I L 1 LONGITUDE [ TR
QPERATMRS
RARSHOF BEND

? 0
*RFACILITY TCERTIFICATION®R
CHIY/LETY BLACF CATEGURY 814 S1TE 1, JupHRERATS hPOES W, SI1C £oDE
DINT AN cag 16 1 0 131
*aGEERATIONAL FEATURES OF IMPOUNODMENTSW
TP, NO, PURPNSE AGF I us® YRS OPEN LAST Yp, SURFACE AREA TOTAL SULRFALE 1MP, INFLOW Y, OF RECORD
el i up, (80RESY ARES (ACKES)  (GALL/DAY)
&} w§T ST URA n YF§ o b hoon o, 00 . o
INB EFFLIENT ¥R ,0F TOTAL AVE, IMPLOW  yw,0OF TOTAL AvE, EFF, LINEw TYPE  THICKLFSS LIVESRTCCx LIVESTOCR
(GALL/DAY) RECORD (GALL/NAY) SECOFE (LiLL/hayy (INCHE 8Y NUMREE TypE
fn i3 9 ] 1 MONE [
*IGPOURPRATF R MONTTUR WG W PHGPOLNURATER COLTAMTHATION GOTENTIAL %2
N0,  GROUNDSWATFR  Gw CHANGES DFTAx waTEP«aunST Gn vt Ge GLT #8SY nZkD OVERALL Gw  wEALTH FISC  wAST
NFLLYS SAupL€ FRPEQ FROM anNAL,  QuAL rranGSeeRTUGACLr RATIRG N kaTIng €0 pATING CON CCITAM ROT LT LTI A 2L ) 1p w0
o HUNE ax 3r > 1L - 5 + 7 5 ib o ¢ 2000
. [ . ' [ i ¢ 4+ 3 1 13 P B I . . . ,
w [ _ 4 N . " N . . " . . ) A o . N s , B ; N
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SUkFaLE 1FPOURDMENT SSSFSSHFNT (&14)
LI R R R R A R R R E R R RS
AL OCATTION OF ASSESSMENT w4

SYATE 1D WD, UwTRn7TY LaTITHDE r s s LOMGITubE L.o» 8
OwmNERE ORFFaTure
COMBANCHE OT| HUHEHLE BERD
[ n
#aFACILITY IDENTIFICATIONSR .
CHTV/CTTY RPLACE CATFGORY S1A SITE NO,  [MphOMNTS NPDES ND, 81¢ CODE
Ulntan UAG 13 -] ’ 0 133
‘ *»*OFERATIONAL FEATURES OF IMPQUNDMENTSw2
IMP, NO, PURPDSF AGF T (RE YRE GPEN LAST YR, SURFACE ANEAR TOTap SURFACE IMF, INFLOW Yh,O0F RECORD

: (YR} I8N OP. (ACRES) AREA (ACKFS) LGALLZDAY)

¢ W8T 8T DR [} YES o [ 00 #,00 4 1
CIMPLEFFLLUENT YR, OF TOTAL AVE, INFLOW YR,OF T0TAL avE, EFF, LTRER TYPE THICKNESS LIVESTOCK LIVESTOCK
{GALL/DAY) RECORD {GALL/DAY) RECORD {GALLZDAY) (INCHES) NUMBER TYPE

[3 o 0 0 0 NONE ]
*aGROUNNKATER MONTINRINGew ’ *#*GROLNOWATER CUNTARINATION PRTENTLALS»
NO, GROUNDWATFR  Gw CHANGES ODFThK waTER«#UNSY 6w AVi Gw GLT ndST WIKG DVERALL Gw MEALTH HISC  mABT
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P I I s TSR ER TR 2202222 22 222 2 2 2 4
eAlLOCATION NF ASSESSMENTR»
STAYE D ND, UTROTS LATITUDF D oM 8 LONGITUDE L M B
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[ 4
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#w0PEAATIONAL FEATURES OF IMPOUNDMENTS®
IMP, w0,  PURPOSFE AGE In usE YRS UPEA  LAST YR, SuRFACE ARFa  TOTAL SURFACE IMP, INFLO®  TW,OF RECORD
(YR} In DR, {ACRESY AREA (ACWES) (GALLZOAY)

6 W8T ST ORA 0 YFS o K 0,08 0,00 o L]
THPJFFFLUENT YR, OF TOTAL AVE, INFLUw YRGOF TOTAL AVE. FFF. LINER TYPE THICK4ESS LIVESTOCK LIVESTOCK
(GALL /DAY) RECORD (GALL/DAY) RECOLD LGALLZDAY) (INCHFS) WUMBER TYPE

¢ p ? " * O ATER COMTAMINAYION POTENTLALSS
HaGROUNDWATER MONITURING# CRGANLHDAAT ' : ' .
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Sustek aLF ImPQUNLEEe T BLSESSrFr 1 (S14&)
AAS ARSI SIS RUAV O PRGN FT IGO0 DO R E SR RE
24LOCATION F ASSFESKENTHe

STATE 16 w~o, LaTITung v % B LUrGITUnE nor s
DWiERSE PRERAINGS
GULF QIL CORPNRATION IOHE SE TUS Rue
L] ]
*eFACILITY JGENTIFICATIONG
CNTY/CITY pLage CATEGORY 814 SITE W, IMFHDWATS NPRFS MO, SI1c Ccnpt
OUCHE SNE [:F¥ 19 i & o
wxDFERATJOMAL FEATURES OF IHPOUNDMENTSAS
IMP, NO, PURPOSE ABE In p8e YRS OFEr LasSY YR, SUKFACE ARFA  TGTAL SuaFACE [MP, INFLOW TR oUF RECORD
(YR) 18 ¢p, (ACRES) AFES (ACRES) (GALL/ZDAY)
] wSY 8T OHA ] ¥YFS 4 0 0,00 n o0 [ o
1P EFFLUENT YR ,OF TOTAL AvE, INFLOW ¢R,OF  TOTAL AyF. EpF, LINER TyPE  THICKNESS LIvESTOCk  LIvESTOCK
(GALL/ZDAYY RECORD (GALL/DAY) RE{LOKD (GALL/DAY) (INCHES) NUMBER TYPE
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o 8
wafFACTLITY ICENTIFICATIOMNS®
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Sump ACE IrFuulbrb o) ASSFSEMENT (S8}
(2 R N P S T I A R L)
#2LUCATTON NF B8KFEEHFRTH

STATE ID wiy, LartfTune Pong LOrGITUOF i o8
DuNfig Ok RATOVS
ATLATIC RICHFIFLL BLULLAKY RUTTE T43S R22¢
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CHTy/CTTY PLACF CATEGURY Sl SITF nNE, I+PHNDOMNTS MPDFS nO, §1C COpE
BAN JUAN (7Y 17 30 0 ]
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n W8T ST ORa n ¥Yt§ o [ 8,00 H00 [ [
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SURFACE IMPOUNDMENT ASSEASMENT (814
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STAYE ID O, LATITUDF D * s LONGTTUDE [
OWNERS OPERATORE
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[ n
soFALILETY TOENTIFICATIONSS i
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*AQPERATIONAL FEATURES OF IMPOUNDMENTS#%
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IrFLEFFLUENT YR, OF InTay avk, INFLUw YR,GF T0TAL avE. EFF, LInER TYPE  THICKMESS - L IvESTOCK LIVESTOCK
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SUKFALE JAFOQURED~ENY ASBFSRMEMNT (814)
PHRACRAAANI AP A RO P O D F AN POB b At bdad bW
: Rl OCATION OF ASSESSHENTEY
STATE 10D MO, LATIYUDE LVIN 5 O] TULE v R

OnNEva GPERATINE
HARCO INCNRBORATED GREATFW ALTAMONT T28 k3w UINTAR aSIn
[ o
*3FACILITY KDENTIFICATION®R
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weQRERATIONAL FEATURES OF [rPOUNDMENTS#»

IMP, NO, PURPOSE AGE IN USE YH§ OPEN LAST YR, SURFACE aREA  TOTaL SUNFACF TP, INFLON Y ,0F RECORD
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SURFACE IMpichPME LT &3 8FSSIFET (8183
REFER I IR D AN E AR R AR SRS e v adhn A e
#RLOCATION W BREESSHFATe
STATF D no0, LETTITUDK ok 8 [RS8 SN 4 o8
QWNEkE {vERitptin
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BRRARNER AN I AU AR RERA NN R R PPy ARF RN
oALOCATION OF ASSESAMENTaR
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OkNERw ‘ OPERATORSE
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L a
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SuUkeALE IPUPRis-b T AS3FSSHEFT (ST4)
AEARBRAARADPACORDAAE RSO I AT ISR BARATNF
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SURFACE IrPOUNDIRENT ASSFSSHENT (SIA)
322232 RECS SRR RSN SR RS 0]
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HO, GROUNDRATER G (HANGES ORTHK v ATER2#UNST Gn AVl faa QLT wAST wZRM UvtKaLL Gw  wEBALTHM MISC  aAST
wELLS SAMBLE FKFu FRUM AMAL, QUAL CHAMGS*»FTrRGhCCn WATIHG Cud  KATIeg (Gr wETHwe D% CULTEm pOY Wk Ok LD I ~o
] uONF e A IS tC 2 & t 7 ¥ it ot { 2oo00
i [ 4 2 11 Py H i ¢ i 4 ot « 1 2 ® “ . 5 ; N - -

“ o o= . . . & v = B ] . Bl ( o % . . < . P L



Buwkap b JAPGLaReEenT BERFSSHEC T (§1a)
(228 3SR AR R AR AT SRR SRRR A R A0 2
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DUCHE 8NE 0aG u% 7 u 111
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SURFACE IMPOUNDMENT ASSESSKFRT (S14)
PANRAARNN N AN AR NS S RN R AN O RN AR LA AR DA
«s OCATION NF ASSESSMENT#w

STATE ID NO, LATITuOF o6 M § LONGITUDE 0O M s
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SUKFACE THMPOUNDMENT ASSESSHMENT (514)
BEIRKIAFRRNA AR A RN KRR AR R R AP Rk
akLOCATION OF ASBEBSMENTwa

STATE ID nb, LATITUDE I LONGITUDE ror 8§
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9 0
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VERAE DB RABRDARDP AR RO R RN DN EAGCKOAARSES
welLOCATION OF ASSESSMEATe#
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{GALL/DAY) RECORD {GALL/DAY) RECGRD  (GALL/DAY) CInCHES) NUMBER TYPE

[ [} [ [ o NONF w
R*GROUNDRATER MONTTORINGR® **GROUNDWATER CONTARINATION POTENTIAL#w
HDs  GFOUNDWATER G CHANGES DRINK wATER«2UMST Gw Ayl Gw ALY wABT WZRD OvERALL Gw HEMLTH MISC wAST
WELLS SAMPLE FRpQ  FROM ANAL, QUAL CHANGSewhTNGERCCN RATING COM RATING CON RATVING COn COMNTAM POT HZRD Cum I 10 wp
0 NONF * 30 g 3 B 5 & 7 [ 18 b c 2000
r 1 i T W b | 5 1 1 3 1 T 1 i ¥ i 1 ¥ 1 Al Pl 1
| ' N s & - b = oo [T . s “ 3 (SO



SURFALE IMPUUNDMENT ASSESSrENT (S14A)
FRRABIRAAKARERANA NIV AR SR ARG TP b TAN PR
wal GCATION NF ASSESSMENT A&

STATE 1D Nn, LATITUDE [ 1 LONGITUDE voK 8
UWNERS CGPERATOFRS
SHELL QIL Cnupany BLUEBELL T2S Rim UIMTAN BASIN
1] ]
**FACILITY IDENTIFICATIONW®
ENTY/CITY PLACE CATEGORY  S1A SIYE N0, IephLmnT§ NRUES ND, S1C CODE
DULHE SNE (7173 97 20 [ 131

*ADPERATIONAL FEATUNES OF IMPOUNDMENTE4®
1P, NO,  BURPOSE  AGE  IN UBE YRS DMEN  LAST YR. BURFACE AREA TOTAL BUKFACE  IMP, INFLOw  YR,OF RECORD

(YR} IN 0P, (ACRES) AREA {ACRES) (GALL/ZUAY)

0 wST ST DR: o YES 0 n b,00 . 0,00 o 0
IMPLEFFLUENT ¥R OF TOTAL AVE, INFLOK VYR.OF  TOTAL AVE, EFF, LINER TYPE  THICKNFSS LIVESTOCK  LIVESTOLK
(GALLZDAY) RECORD (GALL/ZDAY) RECORD  (GALL/ZDAY) (INCHES) NUMBER TYPE

0 0 9 [ ] : NONE 0
PEGROUNDRATER HONITYORINGH® RAGROUNDNATER CONTARINATION POTENTIAL #+
NQ, GROUNDWATER Gk CMANGES DRINK wAYEResUNST 6w Ayl Gw QLT #AST HZAD OvERALL Gw HEALTH F180 wAST

WELLS SAMPLE FREQ FROM ANAL, OQUAL CHANGSaeRTNGLCCN RATING CON  RATIrG CCN RATIMG  LOM LONTAM pQT HIRD  CUN  TD 1D NG
NONE k2 3D B 3 ] L a T b 18 a0 (4 2000



kb ALE JNFCURDMEST ASSFES“FLY (814}
AR REV I TR AP AAAETRIIB AR VRIS AP B R OGNS N
: AALDCATION NF ASSESEMENTes
SYATE 10 w0, LATITUDE [P LUNGEYLOE PR 3

OWNERs 0?!“&10;3
TEXACO DIL CORPORATION BLUFEELL T15 k1w UInTAp haSIN
o [
PaFACILIYY IDENTIGSICATIONRS
CNTY/sCI Y PLACE CATEGNRY S1A SIVE NG, TMPMDMNTS NPDES NO, SIC COOE
DUCHF SNE caG 114 3 o 1341
eWOQPERATIONAL FEATURES OF [VPOUNDKRENTE»
WP, NO, PURPOSE AGE IN USE YRS DPEN LAST YR, SURFACE AREA  TOTAL SUKFACE IMP, INFLOW tRUF RECORD
(rR)y I8 0P, (ACRES) AREs (ACRFS) (GALLZDAY)

0 W8T 8T ORa o YES 0 ] 0,00 8,00 [} o
IMPLEFFLUENT YR,OF TOTAL AVE, INFLOW Yh,OF TOTAL AVE. EFF, LINEF TYPE THICKNESS LIVESTOCK LIVESTOCK
(GALL/DAY) RECORD (GALL/DAY) RECORD (GALL/DAY)Y {INCHES) MUMBER TYPE

] ] : L} 4 Q NONE ]
*AGROUNDRATEN MONTTORINGR® s *GROUNGHATER CONTARINATION POTERTIAL >
N0, GROUNDWATFH Gw CHANGES ODRIMK wATERNeUNST 6w AyL Gw BLY *481 M2RD OyERALL 6w  MEMTH MISC  wASY
WELLS BAMPLE FRpQ FROM ANAL, QUAL CHANGSx«RTNGRCCN RATING CON RATIAG CON  RATING  LON (ONTAM POT HIRD CON LD I s
] NONE LLRR T ] 3¢ L] L1 A 7 8 19 op [ 2000
-3‘
I | * € [ L ' L ¥ T ¥ I ¥ i ¥ 3 ' ; 4 ( . =
. i | . N Pk i w - £ 4 N N & ® - o f . 4 s i [ -



SUNRFALE THPUUNDRENT ASSESSHMENY (§14)
REERE AR A AR ARSI RIS R AAT DR PA NP

«rLOCATION OF ASSESBMFRTHe

STAYE 1D NO, LATITUDE D o+ B LONGITLOE U om$
OWNERS ABERATORS
ABAMERA OIL COMPANY BLUEBELL TIN ®2w UINTAR BASIN
a a
; ReFACLLITY IDENTIFICOTIONS»
CNTYACTTY PLACE CrTEGORY 814 SITE NU,  IePhGmhT$s NFEDFS KRG, §I1C CODE
DUCHF SNE 046 118 1 o 133
wnOPERATIONAL FEATURES OF IMPOUNDMENTSH#
IWP, NO,  PURPOSFE AGF In USE YRS OPFR  L8ST YR, SURFACE AkEA  TGTAL SURFSCE  IMP, INFLOW  YR,0F RECORD
(YR} i~ OF, (ACRES) AREA (ALRES) (GALL/DAY)

0 wWSY 8T ORA A YES 0 [ 0,00 T 0 o
INPLEFFLUENT YR, OF TOTAL AVE, INFLOw YR,OF  TOTAL AVE, EFF, LINEW TYPE THICKNESS LIVESTOCK  LIVESTOCK
(GALL/ZDAY) AECHRD (GALL/DAY) RECORD (GALL/DAY) (INCHES) NUMRE®R TYPE

0 0 0 0 0 NONE 0 .
WRGROUNDWATER MONITOPINGR® eRGROUNGWATEN CONTAMINATION POTENTIAL#
NO, GROUNORATFE  Gw CHANGES DRINK #ATERAXUNST Gw Ayl Gw ALT wWhST HZRD OVERALL G HEALTH ¥ISC  wASY

WELLS SAMPLE FReg FROM ANAL, QUAL CHANGS#aRTNGRCIN RATING €OM RATING £ON PATING CON CONTAM pOY MZREL LON 1D ID ND
] NONE “h {E [ ic ] 8 A 7 8 14 oD [ 2000



SUR ALE IFPUUNDHENT ASSFESMENT (S1a)
ANR AR ENR RN AR RN AT AR R ARDE R AT A AN R R
*xLOCATION OF ASSESSMERT#w

STATE 1L nO, LATITUDE [ LOKGITUDE [
OxNERg CPERATLRS
GULF OTL CORPORATION BLUFBELL Tik R2Zw UInTAN bASIN
L] 14
BeFACILITY IDEATIFICATIONRR
CNTY/CITY PLACE CATEGORY S1a SITE w0, InpPLLRATS NFOES MO, SIC CODE
DUCHE ENE 0s

6 i2n 28 4 131
##0FERATIONAL FEATURES OF IMPOUNDMENTSas

IMP, NO, PURPOAF AGE IN ust YRS DFEN LABY YR, BUKFACE AREA TOTAL SURFACH IMP, INFLOW YR OF RECORD

{YR) In op, (ACRES) AREA (ACFES) (GALL/DAY)

0 wST  8Y URA ] YES 0 [ 6,00 0,00 0 ¢
INPLEFFLUENTY  YR,OF TOTAL AVE, INFLOwW YR,OF TOTAL ave, EFF, LINE® TYPE  THICKWESS LIVESTOCK  LIVESTOCK
(GALL/DAY) RECORD (GALL/DAY) RECORD (GALL/DAY) (INERES) NUMBEP TyYpE

4] a [} o NONE ]
AAGROUNDRATER HONITORINGAR #AGHOUDDRATER COLTARINATION POYENTIAL S
M0, GROUNDWATER Gw CHANGES DRINk wATER&®UNSY Gw Avi Gw QLY wAST MZPRD OVERALL Gw wFALTRH ¥1SC wAST
WELLS SAMPLE FRgQ  FROM ANAL, QUAL CHANGS«wRTNGRCCN RATING CON KATING CON  RATING (UM CONTAM POT  WZRD  CON ID 10 MO
[ HONE . a* 1E b i€ 8 5 A 7 b 14 (4]} [ 2000
£ I ’ 1 t Y ¥ I i i 1 v £ 1 H ' 1 : N ; 4 f v ' N
- ! Lo . = - % ' ot 2 2 & 3 B “ L.

E—



SURFACE 1MPOUNDMENT ASSESSHMENT (812)
AR F S RRP R AR R AN AR A IR TP RN

*2LOCATION NF ASSESSMENTAs

STATE 1D NO, LATETUDE ¢ 8§ LONG]TUDE g M §
OWNERS® | OPERATOMG
CHEVRON OIL CORPORATION BLUFBELL FIM Biw UInTAM BASIN
0 ¢
WHFACILETY TDENTIFICATIONSS
CNTY/ZCITY PLACE CATEGORY SIA SITE NU, IMPNDMNTS NPDES WD, SI1C CODE
DUCHE SNF 0AG 126 S4 0 131

SHDPERATIONAL FEATURES OF [MPOUNDHENTS#W
Ime, o, PURPOSE ABE IN yst YRA OPEn LAST YR, SURFACE ARES TOVSL BUNFALE IHP, INFLOW YR ,0F RECORD

(YR) In 0P, (ACRES) ARES (ACRES) (6ALL/O2Y)
0 W8T 8T ORA n YES ] o 0,00 Q.00 ] 0
IMP EFFLUENT YR,QF TOTAL AvE, INFLUW YR,OF TOV4L 4VE, EFF, LINER TYPE TmILKNESS LIVESTOLK LIVESTOCK
(GALL/DAY) RECORD (GALLZDAY) RECORD (GALL/DAY) CINCRES) NUMBER TYRE
[ ] 0 [ 0 NONE 0
SAGROUNDWATER HONITORINGSW AAGRAUNDBTER CONTAMINATION POTERTIAL*w
NO, GROUMDWATFR 6w CHANGFS ORINK wATFRswunSY Gm byl 6w BLY wAST HZRD OuFRALL 6w  HEALTH wISC  wAST

WELLS SAMPLE FRpg FROM ANGL, QUAL CHANGS««RTNGRCCN RATING COM  RATING CON RATERG CON CONTAR ROV HIRD CON QD I0 No
Q NONE *% 30 B 3C ] S & ? £ 18 op c 2000



SURPACE TMPOUNDMENT ASSESSHFRT (S5LA)
T Y P P P Y Y I )
*#*LOCATION OF ABSESSMENTsw

SYATE ID w~O, LAYITUDFE D m s LONGITUDE b o*» 8
OWNER® OFERAYOkS
UTEX OIL COMPaANY BLUFBELL TIN #lw UINYTAN BASIN
1] [
2eFACILITY JUENTIFILATIONRS
CNTY/CITY PLACE CATEGORY SIA SITE nO, IMPNDMNTS NEDES MO, SIC COLE
DUCHE BNE 0AG i3] 1 4 131

*x0PERATIONAL FEATURES GF TPPOUNDMENTS#*
IMP, NO, PURPOSE AGE IN ysE ¥Ry OPEn LAST YR. SURFACF ARER  TOTAL SURFACE ITMP, INFLOW

YROF RECORD

(Ye) Inv 0P, (ACRES) ARES (ACKES) (GALL/ZGAY)
[ W8T 8T GRA O YES o o G 00 Gy 0t 0 [
INP JEFFLUENT  YR,0F TOTAL 4VE, INFLOW YR,Of TOTAL AVE, EFF, LINER TYPE THICKNESS LIVESTOCK  LIVESTOCK
(GALL/DAY} RECORD (GALL/DAY} RECURD (GALL/DAY) (InCHES) NUMBER TYPE
o n ] o [} NONE a
«*GROUNDWATER HONTTORINGRe ARGROUNDWNATEF COUNTAMINATION POTENTIALAY
NO, GROUNDwATFR G CHANGES ODRINK wATERw#UNST Gw AvL Gw LLY nAST HZRD UVERALL Gw hEMTH YISC  wASY
WELLS SAMPLE FRFQ FROM ANAL, QUAL CHANGO*eRTNGRCON RATING C€OM RATING CON  RATING L{ON CONTAM PODTY HZRD  LOM 1L 10 NO
LI NONF s 3D ] i K] -8 4 ? R 18 [+] c 20060
¥ o ¥ ¥ v [N ¥ 3 T 1 13 r t i t ] E [ - ' - ' 9 N a4
i P - i 1 1 & 3 . . . £ El A\/ 4 B 0 ,\/ o I » v o ] . .“,} . o



APPENDIX C

THE FORTRAN PROGRAM FOR LISTING THE ASSESSMENT DATA
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€
4
t

[a Rl yl

(o Ny Rl

10

20

30
40

81

s

Ge

L1

WpROO F OF T R &t C 2P I L &

DIFERBION BTaTu (3 sl ATI3)eLONGLI}oOwNEF {1 ),ACDRSLI0),CITHB)
CIMERSION DTHEBI,LUv TS, (MM (8) ,a0TH(3) U TnEm (30T F (S, an$(2)
DIMFRSTION 2ENTF (7,37, 4LVa005,2), AL NERILA, 0], 1P (20, L (8p,4)
GIMERSINN ALES{IOI,CTTA (R DERTL(I0],00T(39,3)

TRTSGER ZPEN, 2P, CrCTY,,PLL,STa600,3ICC, TXNS

ctsp TaFEa,15%afa
PELL M, 10y ({4 DT% (L, T3, 181.3),021,7)

FORuaT(o(t24d))

WEAT (R, 20 ((ALV¥LI",1),181,2),%2],5)
FOR“ATIS (24,833}

READ (B, 3UveTU< (M), ~21,5)
READIA,In) (DY L), ~21,5)

FORMET(5448)

REACEB, 40 (({CNTIR, ) dm1,3)0x31,29)
FCrmaT(R{246,42))

PEAD(B, B1) (TPLEIJ,(PLIT, L), L81,4),1F1,80)

FURL AT{3(TSeix,4au))
RELUIB,R0Y¢ANE(]), Int, 2)

FORMAT(22Y)

Realk,B5)((OTHE{L,), Ju1,d),721,3)
Fra=aT(3(323,42})

e AU (H, 08 YAl T FRIT,J),Jml,sid),128,13)
FoRMaAT(®tusae))

Bran anh «PITF Twmb FISET FaiRe

s

7]

" -

How.

- e

"

I.ral18C

WhALLS, 110, ENT @000 ETAT,LLCTY, PLC,LAT)SIAN0,ACTIMP, (STAIR(]T),121,3)

1, FrES, 8100, (LAT(T), 128,32, LLONGE(T)  Ix1. )
118 FURnaT (A2, 1%, 15,463,180 ,ax,13,344,

wRITE (o, 100}

19,18,%02,43,242)

100 FORPATL L1, 4k, PSURFACE I~PULMDSENT ASSESSMENT (5143

101

107 Frawva¥er v, 0Rs, tawt AC2TI0 F AGEESICESIwalt)

==11F (8,000)
Er e aTlr t,amt, 36 {2t}
ar [TF (6, 102)

mEAL(S PRt PR (LY, IRy N3, (ANDRAS{TI), 121,103, (0T {1}, 121,R),972 ¢

116, 21F

126 FURMAT(R4u,A1703u, 8/ T0d,228,32,.19)
REANIS, 1231 CPRIR(T Y 181,103, ¢ ark3(T2, 121,10, (CTTHLI3,188,R),87T,

130 FUPMAT( 18w STYATE InD nNO,
L3

12PL0

PPITE (B, 130) (STAINLT) 181,30 (LATLIDe1o1,3), (LONGIY)W1Imy,3)
BANSUx o ARLATITUDE s 2X4 42, 1ML AZs L M,
A2, IWS, 8%, 9m ONGITUDE 2%, A3, 140,42, 104,42, 1M8}

wEJTE (8,10 (OPNEFLTY, T81,10), (CRPRTRET), 181,103
140 FUEMATL TH OGrMNERR, 00X, ¥mUFEFATORE, IX/SX, 940, A1,29X,5a8,341)
EITE (B, 1SAYCADLRSIT), Im1,10), (ALRS(I,181,10) ‘

150 FORMAT(SE,Gad,1A1,39,%46,41)

«HTTE{R, 160 (CIT(TY, 121,8),(CTYNL]I) 121,5)

160 FORMATL Sx,Tad, A2, 30%,T84,42)

170 FORMAT(SX, A2 1 Xe )5, %Basa2,3%0 15, /55X, "#»FACILITY IDENTIFICATION?,

AW ITE R, ITRISTATF ,Z1F, 87T, 2000
Trenty
THIS COMPLETES Tt FlA3Y PAGE

nFITF{s,8R0)

160 FORMAT( 2uX,SmCNTY/CITY 00 SR ALE,SX,2rCA1E0CR Y, 25,
[ 126814 SYITF NG, 2X,OHINPLDYUNTS, BX,OraPCES *G,, 59X,
1)

187

18¢

AHSTC COCF)
“Ear AND wFITE FIFST CARPL CF SECONL PAGE

Ll sptCzine
TF(LOCFE,+TNIKLLS6TOND

G 187 T=:y,8e i

1F (FLCLEG.TRPLI}) GO YO 18p
Cirn:TINYE

151

nE(CHCTYe1)/2
IF(CNCTY , FQ,0)%®]
IF{PLCEG n) Is}

TF(FLLEQ, 12181

o

o

1
oo
om

A

DERUG

CFzUR
cfeulb
DEBLG

WHITE(2s 2103 40T LY, b3 o), (PLIT,LI L=1,8),CAT,S1200,0IMP,nPOES

1,81CC

T x

Flim=
FLFE™

R e N Al o

[l i N e B ol ol L R

-

Lt o

-

s XaNaRuRe R Lol alE SNl ol Al b

el al e N ol ot o Wal ol AR N ol ol A K L ol Bt e Sl o i e i o

Cc-2

SCAY, GF/VRIED npige Pwm

STARY UF BEGHENTY (o2
AT SEGMERT 18 0CDO (UM
AY SEGrEAT 15 CCTUF L ONG
sugr0udusy
nugyunngyn
pu2sennga
WiZzagare
B2 ey i
Gogivefys’
Gnagganpe
Aodennuugy
Fle 75 wf0b LOAG
GaZzonyoee
Giugdaat Ny 222
AURsunZald
0023408837
ragstulye
RS F X151 £ 3
G902z 0uib s
p32:vvRas?
0a2iyn%uid
nI230098632
ougsuvenid
LEF-FRRY & $4-4
gndsonriag
0yénnasid
nnZinngsy
BiherukT2
EEFEENT-L 3 )
gy e B g
bu2aenae?r?
NP2 6UuST R
fFie §5 vone LONG
atFsneabes
PA2eniluge
angrenfyre:
Fic 18 ad0a LONG
nugsngyCesd
gafsnninz?
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guggunlls?
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REC FIRMATE 220 o 2hwobloPdomads A, mx 1S, EBX, I3, B%,19,7X,106)
wFITE(R,220)
220 FilmaY(' ' uf), YeeRFFL T ttnal FFATURLE LF INPLUaOWELTSeet)

t
[+ el OF FIRSTY CAby, SEC{nL FAGF
4 “EAD AND #BITE SELOWD CARD, SECDNYD €25GF
. [+
“CTTE(D,200)
EoD FUR"ATIIN,TT,IMF, N, FupP sk FYdd In usf YRS URENY,
- 7 LAST ¥R, SURFACF aPEa  TOTAL SURFACE IMP, INFLOw Yigt,

PYLFE RECORN)
,,,,, »ELTE (e, 201)
v o0s 201 FURMATLE 3, 12T, 0 (YR, TS0, 1]te OB, 0, Te3, 1 (LLFESIV,TEE,
TTARFA (ACEFS)Y (GALL/NAY)T)
IFLPLL EC Nl NPy
H DL 296 Js1,n0InF
- WEAT (5,240 TWRFRO, THPUR LUO0T=(]), J8143), J4GF, ILSEC,ADYRS,LSTYR, 1ARE
14,15~aRa, TNF BV, IRCL
e U0 FORmATE 18%, 13, 1%, 1 1,780,83,12,711,02.:%6:F0,2,F7.2,1%,14)
Gic T0 €2Tu,278) 108851
PTh LOENwANELY)
G716 2%
- 2TS LEbrEANR(R:Y
cT 2% CiwTinut
1F ¢I™enh RF,3Y &0 TT P72
JeEivpue
.- TF{TMPy® er n)let
' 271 ~RITE(L,2u0)I¥On0 (NTwi (J, K, X81 .33, 1aGF,UBED,ADYPS, LSTYR, 14%E 4,15
I1“eRa, InFay, JRLD
13 6L TR 273
. RIT wPITE (0,283 IWPNG, (FTmik) kM1, 3], TAGE,USEC, NOYRS, LT YR, JAREA, [SHAR
1a,18Fav,leC0
[ 280 FURKMAT(Y 1,79, 13,715, 288,43,2X, 12,736,483, 147,318,157, 1u,770,F0,1,
PIBE,FT,20T96,19,T1146,14)
273 TORTINUE
- 299 COnTTwUE
=71 TEte,300)

.- 30N FOReATEIQ, VY, I4P FRFLUENT YR OF TCtaL AvE, THFLCe ¥F_ CF',
7 TOY4L avE, EFF, LINEE TyBE  THILsnESS LIVESTOCK ',
. FTILTVESTOLK ')
[ . »EITE (e, 310
B0 PUKMAT(Y 3,77, 0 (GALL 4tAY] mErURL (GELLADAYY T, TUY,
PHEECURD IGALLZDAYYIY,TEQ, "¢ ]+C+F3) MUFEERY, T, " TYPE®)
- L7 399 JIgl,unlvFe :
e FEAD(S, 290 ) JEFav, WOl ¢ TnFSM, TFCEL,  JEFSr o EnCU L THER L TONG o (TTHER (T

$oI21,3),LvSTF,LVRE
£ 256 FUDMAT{1Q,Tu, 19, T4,1%,Tu,12,18,303,38,11)
IF (LT9ER GL,1e) 6L TD 329
38T JELInES
T TF(LINER 6,03 Jul
32 «® vl
325 1% {LvSTR FR, 0) &+ 0 Jpad
W TE L, 3RO IEF AV, Rt L TR E™, TOCw, JEFS s (2LINERLI, T 11433
TTHNE LVSTR, LALVREIR, D3, 131,2)
[ L To 3e9
T2RY wmITECR 331 JFF AV, JO00, INFSM,IRED, JE S o (BLIMK(J 1), 12103),
- ES 1xnS
10 399
329 FoqLvate FG, L) GO T 3729
FITE (B, 3TR)IFFay, JFC0L s INFS? ,TRID, JEFE o (DTmER(EY, ) 121,3),
% a ¥ TENS,LYSTR, (3L wl ik, 1), 1%1,7)
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1
“

: 3208 R ITE (B, 331 I06F 8V, yRLl s nF 8, TRCL JEFS o (P T1mER{T)eIm1e3),
A $ TRME
I IIO BLEMAT(Y U, TE, 19, 127,16, 733,16, 759, 14,155, 16,174,%24, 19,13,
) PYID1, 19,7114, 20,33)
o 33 FUGMATCY 1,TR, 19,722, Tu,733,19, 753, T4, TS6,16,774,344,791,13)
JUELUDE EvaPiwaTIln epafJhusE ani CaLluLATINNS Tt Twi ABOVE ALSC PR
Erp DF BELOAD CARD, BECuED Fagk

398 (UaTInut
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APPENDIX D

RESUMES OF THE PROFESSIONAL STAFF



DONALD B. PORCELLA
Associate Director
Utah Water Research Laboratory
Utah State University

Dated: 1/01/79

Date and Place of Birth

October 2, 1937 Modesto, California
Education
A.B. Zoology, University of California, Berkeley, 1939
M.A. Zoology, University of California, Berkeley, 1961
Ph.D. Environmental Health Science, University of California,

Berkeley, 1967
Post Doctoral Fellow, Fulbright, Norway, 1967-1968
Sabbatical, USEPA, Corvallis, Oregom, 1976~1977

Teaching Experience

1963-65 University of California, Berkeley (teaching assistant)
1966 University of California, Berkeley (one graduate course)
1970-72 Assistant Professor, Utah State University, Logan
1972-1978 Associate Professor, Utah State University, Logan

1978-present Professor, Utah State University, Logan

Administrative Experience

1974~76 Head, Division of Environmmental Engineering, Utah State
University, Logan

1977-present Associate Director, Utah Water Research Laboratory,
Logan

Research Experience

1960~61 Research Assistant, SERL, University of California,
Berkeley

1961-63 Research Zoologist, USPHS, R. A. Taft Sanitary Engrg.
Center, Cincinnati, Ohio

1963~65 Research Zoologist, SERL, University of California,
Berkeley

196768 Postgraduate Fellow, Norwegian Institute for Water
Research, Oslo, Norway

1968-70 Assistant Research Zoologist, SERL, University of

California, Berkeley, and Lake Tahoe Area Council,
South Lake Tahoe, California

1970-present Assistant and Associate Professor, UWRL, Utah State
University, Logan, Utah

1976~77 Research as IPA-Fellow, U.S. Environmental Protection
Agency, Corvallis Environmental Research Laboratory,
Corvallis, Oregon



Major Research Projects

1963-67
1968-70
1968-70
1969-present

1970-73
1969-74
1972~-74
1970~present

1870~-76

1973~present
1973-present
1974~present

1975

1975

1976-present
1977-present
1978-present
1978-present
1978-present

Comprehensive Management of Phosphorus Water Pollution.
Science Publ. Inc.

Radionuclide Uptake by Algae and Zooplankton - AEC
Provisional Algal Assay Procedures - EPA

Eutrophication of Surface Waters — Lake Tahoe - EPA
Eutrophication of Surface Waters - Indian Creek
Reservoir -~ EPA

Temperature~Toxicity - OWRR

Mud-Water Nutrient Interactions - AEC and OWRR
Phosphorus Management - EPA

Various Projects Associated with Eutrophication - NL
Ind, Procter and Gamble, Utah Water Research Laboratory
In charge of Water Quality Laboratory and Services, Utah
Water Research Laboratory

Organic Molecules in Freshwater Enviromments and Eco-
system Modeling

Waste Load Allocation and River Basin Modeling - State
of Utah

Reclaiming Mine Spoils - nitrogen fixation, algae,
bacteria. USFS

Colorado River Basin Regional Study for the NCWQ.
Minimum Stream Flow and Water Quality. USFWS
Lake Restoration - USEPA

Ames Test Applied to Aquatic Ecosystems

Urban Runoff Impacts on Stream Communities
Groundwater Contamination Studies

Environmental Indices

NCWQ

Publications (* indicates authorship)

Ann Arbor

1975. 320 p. (* and A. B. Bishop)

Publications—~~Refereed Journals

Field Studies of Specific Radionuclides in Fresh Water.
Water Pollution Control Federation, 38:102-110.

Friend)

Factors Influencing Radiostrontium Accumulation in Daphnia.
Physics, 13:391-399,

Molting and Calcification in Daphnia magna.

Journal of

1966. (% and A. G.

Health

1967. (*, €. E. Rixford and J. V. Slater)

Physiological Zoology,

42:148-159. 1969. (*, C. E. Rixford and J. V. Slater)
Biological Effects on Sediment-Water Nutrient Interchange. Journal
of the Sanitary Engineering Division, ASCE, 96:911-926. 1970. (%,

J. S. Kumagai and E. J. Middlebrooks)

Biostimulation and Algal Growth Kinetics of Waste Water.
Water Pollution Control Federation, 43:454~473.

Journal of

1971. (with E. J.

Middlebrooks, *, E. A, Pearson, P. H. McGauhey, and G. A. Rohlich)
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Review Paper: The Effect of Carbon on Algal Growth-~Its Relationship
to Eutrophication. Water Research, 6:637-679. 1972. (J. C. Goldman,
* E. J. Middlebrooks, and D. F. Toerien)

Response to Tertiary Effluent in Indian Creek Reservoir. Journal
WPCF, 44:2148-2161. 1972. (*, P, H. McGauhey, and G. L. Dugan)

Temperature-toxicity Model for 0il Refinery Waste. Journal of the
Environmental Engineering Division: ASCE, 100:557-576. (Wo. EE3,
Proc. Paper 10580). 1974. (J. H. Reynolds, E. J. Middlebrooks and *)

Carbon-14 Assimilation, Chlorophyll, and Particulate Organic Matter
in Steady State Systems at Lake Tahoe. Limnol. Oceanogr. 19:420-428.
1974. (M. G. Tunzi and *)

Techniques for Algae Removal from Wastewater Stabilization Ponds.
Journal WPCF, 46:2676-2695. 1974. (E. J. Middlebrooks, *, R. A.
Gearheart, G. R. Marshall, J. H. Reynolds, and W. J. Grenney)

Effects of Temperature on 0il Refinery Waste Toxicity. Journal
WPCF 47:2674-2693. 1975. (J. H. Reynolds, E. J. Middlebrooks, *,
and W. J. Grenney)

Effects of Temperature on Growth Constants of Selenastrum capricornutum.
Journal WPCF 47:2420-2436. 1975. (J. H. Reynolds, E. J. Middlebrooks,
* and W. J. Grenney)

Chemical and Biostimulatory Properties of Cattle Feedlot Runoff. Water
Res. 9:573-579. 1975. (D. S. Filip, E. J. Middlebrooks and %)

Publications-~Edited Proceedings and Books
Non-~refereed Journals

Continuous Flow (Chemostat) Assays. Proceedings of the Eutrophication~
Biostimulation Assessment Workshop (Middlebrooks et al., editors) SERL,
University of California, Berkeley, California. 1969. pp. 7-22. (%)

Discussion of Papers on Lake Eutrophication. TIAWPR, Proceedings, 5th
International Conference, San Francisco, California. Pergamon Press,
N.Y. 1970. 1III-25/10. (E. J. Middlebrooks and *) '

The Effect of Carbon on Algal Growth--Its Relationship to Eutro-
phication. Occasional Paper 6, Utah State University, 56 pp. 1970.
(J. C. Goldman, *, E. J. Middlebrooks, and D. F. Toerien)

Mammade Pollution and America's 100,000 Lakes. Public Works, 103:87-
88. 1972. (P. H. McGauhey, E, J. Middlebrooks and *)

Sediment-Water Nutrient Interchange in Eutrophic Lakes. Proceedings
of Seminar on Eutrophication and Biostimulation, California Department
of Water Resources, pp. 83-110. 1972, (%, K. L. Schmalz and W. A.
Luce)
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Phosphorus and Eutrophication. Proceedings of Seminar on Eutrophication
and Biostimulation. California Department of Water Resources. pp.
71-82. 1972. (R. L. Brown, *, and D. F. Toerien)

Nutrients, Algal Growth, and Culture of Brine Shrimp in the Southern
Great Salt Lake. Proc. First Ann. Conf. Utah Section AWRA: The Great
Salt Lake and Utah's Water Resources. 1973. pp. 142-155., (* and

J. A. Holman)

Detergent and Non-Detergent Phosphorus. Public Works, 9:126~128. 1973.
(*, E. J. Middlebrooks and P, A. Cowan)

Biological Response to Detergent and Non-Detergent Phosphorus in Sew-
age. Parts I and II. Water and Sewage Works, Vol. 120/11:50; Vol.
120/12:36. 1973. (*, E. J. Middlebrooks and P. A. Cowan)

A Continuous Flow Kinetic Model to Predict the Effects of Temperature
on the Toxicity of 0il Refinery Waste to Algae. 28th Purdue Industrial
Waste Conference, May 1973. (J. H. Reynolds, E. J. Middlebrooks and *)

Activity Analysis and the Management of Resources: A Model for
Control of Eutrophication. In Modeling the Eutrophication Process.
Utah State University PRWG136~1, 1973. E. J. Middlebrooks et al.,
editors. Ann Arbor Science, Michigan. pp. 171-186. (*, A. B.
Bishop and W. J. Grenney)

Component Description and Analysis of Environmental Systems: Oxygen
Utilization in Aquatic Microcosms. In Modeling the Eutrophication
Process. E. J. Middlebrooks et al., editors. Ann Arbor Science,
Michigan. pp. 187-204. (J. Hill, IV and *)

Authors Response: Further Evaluation of Algal Removal Techniques.
Journal WPCF, 47:2333-2334. 1975. (* and 5 others).

Comparison of Semi-Continuous and Continuous Flow Bioassays.

In "Biostimulation and Nutrient Assessment" (E. J. Middlebrooks et
al., edit.). 1975. Ann Arbor Science, Michigan. pp. 241-266. (J.
H. Reynolds, E. J. Middlebrooks, * and W. J. Grenney)

Component Modeling: A Different Approach to Represent Biological
Growth Dynamics. In "Modeling Biochemical Processes in Aquatic
Ecosystems” (Edit. R. P. Canale). Ann Arbor Science Publ., pp.
357-375. 1976. (W. J. Grenney and *)

Sediment-Water Microcosms for Assessment of Nutrient Interactions
in Aquatic Ecosystems. In "Biostimulation and Nutrient Assessment”
(E. J. Middlebrooks et al., edit.). 1975. UWRL Report PRWG168-1,
Utah State University, pp. 293-322. (*, V. D. Adams and P. A.
Cowan)
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Erosional Transfers of Nitrogen in Desert Ecosystems. In "Nitrogen
Processes of Desert Ecosystems" N.E. West and J.J. Skujins, ed.
Dowden, Hutchinson and Ross, Inc., Stroudsberg, Pa. 1978. (J. E.
Fletcher, D. L. Sorensen, and *)

Autotrophic and Heterographic Nitrogen Fixation in Desert Soils.

N. E. West and J. J. Skujins, ed. Dowden, Hutchinson and Ross, Inc.,
Stroudsberg, Pa. 1978. pp. 20-30. (R. C. Rychert, J. J. Skujins,
D. L. Sorensen, ¥ and J. J. Skujins) (In press)

Before Removing Nutrients Re-analyze Lake Tahoe. Water and Wastes
Engineering 13:17. 1976. (* and P. H. McGauhey)

An Assessment of Water Quality Relationships to Flow in Streams and
Estuaries. In: "Instream Flow Needs" (Ed. J. H. Orsborn and C. H,
Allman), American Fish Society, Bethesda, Md. Volume I, pp. 340-347.
1976. (* and W. J. Grenney). (Also presented orally at AFS-ASCE
Conference in Boise, 1976.)

Mathematical Modeling of Sediment Tramsport as a Methodology For
Determining Instream Flow Requirements. In: '"Instream Flow Needs"
(Ed. J. H. Orsborn and C. H. Allman), American Fish Society, Bethesda,
Md. Volume II, pp. 515-526. 1976. (W. J. Grenney and *). (Also
presented orally at AFS-ASCE Conference in Boise, 1976.)

Comparison of Semi-Continuous and Continuous Flow Bioassays. Pro-
ceedings of International Association on Water Pollution Research,
8th International Conference on Water Pollution Research, Sydney,
Australia, October 17-22, 1976. (with J. B. Reynolds, E. J. Middle~
brooks, and D. B. Porcella)

Physical and Ecological Aspects of the Upper Colorado River Basin in
Relation to Development and Environmental Problems. 1977. University
of New Mexico. Resources For The Future. In Press, 21 p. (A. B.
Bishop and *)

Eutrophication. Journal WPCF 50:1214-1319. 1978. (%)

Publications~-Technical Reports

Field Studies of Radio-nuclides in Clinch and Tennessee Rivers and
Savannah River. A series of progress reports (1961-63). No. &4-11.
Also two annual reports (1960-61) and (1961-62). R. A. Taft Sanitary
Engineering Center, Cincimnati, Ohio. (% with a series of other
co-authors)

Status Report No. 3 and No. 4 on Clinch River Study. ORNL-3370
(1962) and ORNL-3409 (1963), Oak Ridge, Tennessee. {Contributing
Author) (R. J. Morton, editor)

Factors Regulating Calcium and Strontium Accumulation in Daphnia

magna. SERL Report No. 69-4, Sanitary Engineering Research Laboratory,
University of California, Berkeley. 1969. 62 pp. (*, C. E. Rixford
and J. V. Slater)
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Erosional Transfers of Nitrogen in Desert Ecosystems. In "Nitrogen
Processes of Desert Ecosystems" N,E. West and J.J. Skujins, ed.
Dowden, Hutchinsen and Ross, Inc., Stroudsberg, Pa. 1978. (J. E.
Fletcher, D. L. Sorensen, and *)

" Autotrophic and Heterographic Nitrogen Fixation in Desert Soils.
N. E. West and J. J. Skujins, ed. Dowden, Hutchinson and Ross, Ine.,
Stroudsberg, Pa. 1978. pp. 20-30. (R. C. Rychert, J. J. Skujins,
D. L. Sorensen, * and J. J. Skujins) (In press)

Before Removing Nutrients Re-analyze Lake Tahoe. Water and Wastes
Engineering 13:17. 1976. (% and P. H. McGauhey)

An Assessment of Water Quality Relationships to Flow in Streams and
Estuaries. In: "Instream Flow Needs" (Ed. J. H. Orsborn and C. H.
Allman), American Fish Society, Bethesda, Md. Volume I, pp. 340-347.
1976. (* and W. J. Grenney). (Also presented orally at AFS-ASCE
Conference in Boise, 1976.)

Mathematical Modeling of Sediment Transport as a Methodology For
Determining Instream Flow Requirements., In: '"Instream Flow Needs"
(Ed. J. H. Orsborn and C. H. Allman), American Fish Society, Bethesda,
Md, Volume II, pp. 515-526. 1976. (W. J. Grenney and *)., (Also
presented orally at AFS-ASCE Conference in Boise, 1976.)

Comparison of Semi-Continuous and Continuous Flow Bioassays. Pro-
ceedings of International Assocliation on Water Pollution Research,
8th International Conference on Water Pollution Research, Sydney,
Australia, October 17-22, 1976. (with J. H. Reynolds, E. J. Middle~-
brooks, and D. B. Porcella)

Physical and Ecological Aspects of the Upper Colorado River Basin in
Relation to Development and Envirommental Problems. 1977. University
of New Mexico. Resources For The Future. 1In Press, 21 p. (A. B.
Bishop and *)

Eutrophication. Journal WPCF 50:1214~1319. 1978. (%)

Publications—-Technical Reports

Field Studies of Radio-nuclides in Glinch and Tennessee Rivers and
Savannah River. A series of progress reports (1961-63). No. 4-11.
Also two annual reports {(1960-61) and (1961-62). R. A. Taft Sanitary
Engineering Center, Cincinnati, Ohio. (* with a series of other
co—authors)

Status Report No. 3 and No. 4 on Clinch River Study. ORNL-3370
(1962) and ORNL-3409 (1963), Oak Ridge, Tennessee. (Contributing
Author) (R. J. Morton, editor)

Factors Regulating Calcium and Strontium Accumulation in Daphnia

magna. SERL Report No. 69-4, Sanitary Engineering Research Laboratory,
University of California, Berkeley. 1969. 62 pp. (%, C. E. Rixford
and J. V. Slater)
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Eutrophication of Surface Waters - Lake Tahoe: Laboratory and Pilot
Pond Studies. LTAC, FWPCA Progress Report for Grant No. WPD 48-0l
(R1), South Lake Tahoe, California. 1969. 180 pp. (*, E. J.
Middlebrooks, A. Adinaryana, M. Tunzi, P. H. McGauhey, G. A. Rohlich,
and E. A. Pearson)

Provisional Algal Assay Procedures. Joint Industry-Government Task
Force on Eutrophication, P. 0. Box 3011, Grand Central Station, New
York. February 1969. (Contributing author) '

Eutrophication of Surface Waters~Lake Tahoe: Field Studies. LTAC,
FWQA Progress Report for Grant No. 16010DSW, South Lake Tahoe,
California. 1970. 109 pp. {(G. L. Dugan, *, E. J. Middlebrooks,
P. H. McGauhey, G. A. Rohlich, and E. A. Pearson)

Eutrophication of Surface Waters -~ Indian Creek Reservoir. LTAC,
FWQA Progress Report for Grant No. 16010 DNY, South Lake Tahoe,
California. 1970. 141 pp. (*, G. L. Dugan, E. J. Middlebrooks,
P. H. McGauhey, G. A, Rohlich, and E. A. Pearson)

Provisional Algal Assay Procedures: Bottle Test and Chemostat Test
Bioassays of Synthetic Media and Samples of Natural Waters. First
Annual Report, University of California. SERL Report No. 70-8,
University of Califormia. 1970. 180 pp. (%, P. Grau, €. H. Huang,
J. Radimsky, D. F. Toerien, and E. A. Pearson)

Bioassays on Detergents in Sewage. Statement to the Federal Trade
Commission. Washington, D.C. 1971. 17 pp.

Eutrophication of Surface Waters — Indian Creek Reservoir. Final
Report for Grant No. 16010 DNY. 1971. 115 pp. (P. H. McGauhey,
G. L. Dugan, and *)

Eutrophication of Surface Waters - Lake Tahoe. Final Report for
Grant No. 16010DSW 05/71. 1971. 154 pp. (P. H. McGauhey, G. L.
Dugan, and *)

Detergent and Non-detergent Phosphorus in Sewage. Final Report to
Procter and Gamble. Unpublished Report. 1971. 68 pp. (* and
E. J. Middlebrooks)

Effects of Land Use on Water Quality: Summit Creek, Smithfield,
Utah. Utah Water Research Laboratory, Utah State University, Report
No. PRWR17-1. 1972. 43 pp. (D. W. Meyers, E. J. Middlebrooks, and *)

Great Salt Lake Brine Shrimp Investigation. Final Report on Algal
and Chemical Analyses. To NL Industries. Unpublished Report. 1972.
57 pp. (%, P. A. Cowan, M. Virmani, and D. R. Johann)

Evaluation of the Water Quality Control Plan: Ocean Waters of
California. 1972. 42 pp. (E. J. Middlebrooks, R. A. Gearheart,
and *)
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Nitrogen and Carbon Flux in a Soil-Vegetation Complex in the Desert
Biome. Annual Report, USIBP Program. 1972, (%, J. E. Fletcher,
D. L. Sorensen, G. C. Pidge, and A. Dogan)

Ecological Implications of Dimethyl Mercury in an Aquatic Food Chain.
Utah Water Research Laboratory, PRWGL05-2, Utah State University,
Logan, Utah. June 1973, (L. P. Kolb, *, and E. J. Middlebrooks)

Chemical and Biostimulatory Properties of Cattle Feedlot Runoff.
Agricultural Experiment Station, Utah State University, Logan, Utah,
November 1973. (D. S. Filip, E. J. Middlebrooks, and %)

Effects of Temperature on the Toxicity to the Aquatic Biota of Waste
Discharges~-A Compilation of the Literature. Utah Water Research
Laboratory, PRWGL05-1, Utah State University, Logan, Utah. 170 pp.
October 1973. (M. J. Gaspar, R. D. Gaspar, J. H. Reynolds, E. J.
Middlebrooks, and *)

Effects of Baffles on the Performance of Anaerobic Waste Stabilization
Ponds. Utah Water Research Laboratory, PRWR17-2, Utah State University,
Logan, Utah. April 1973. (8. B. Nielson, E. J. Middlebrooks, and #*)

Comprehensive Management of Phosphorus Water Pollution. EPA-600/5-~
74-010. Final Report to the EPA, Washington, D.C. 20460. February
1974. 411 p. (* and 10 other authors)

Review Paper: Evaluation of Techniques for Algae Removal from Waste-
water Stabilization Ponds. Utah Water Research Laboratory, PRJEWLI15-1,
Utah State University, Logan, Utah. January 1974. 20 p. (E. J.
Middlebrooks, *, R. A. Gearheart, G. R. Marshall, J. H. Reynolds, and
W. J. Grenney)

Component Description of Sediment-Water Microcosms. Utah Water
Research Laboratory, PRWGl21~2, Utah State University, Logan, Utah.
June 1974. 45 p. (J. Hill IV and *)

A Continuous Flow Kinetic Model to Predict the Effects of Temperature
on the Toxicity of Waste to Algae. Utah Water Research Laboratory,
PRWG105-3, Utah State University, Logan, Utah. June 1974. 112 p.
(J. H. Reynolds, E. J. Middlebrooks, *, and W. J. Grenney)

Effect of Temperature on Algal Removal by Alum Coagulation. Utah
Water Research Laboratory, Utah State University, Logan, Utah 84322,
PRWG139-1. 1974. (M. A. H. Al-Layla, E. J. Middlebrooks, and *)

I. Planning for Water Quality in the Bear River System in the State
of Utah. TII. Planning for Water Quality in the Sevier River System
in the State of Utah. 1III. Planning for Water Quality in the Virgin
River System in the State of Utah. Utah Water Research Laboratory,
Utah State University, PRWG142-1, 2, 3. 1974. Also six Wasteload
Allocation Preliminary Reports; two each on the Bear River, the Sevier
River, and the Virgin River. (%, E. J. Middlebrooks and many other
staff of the Utah Water Research Laboratory)
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Aquatic Models: Subroutine PLANT,. US/IBP: Desert Biome. Reports
of 1972 Progress. Vol, I1:2.1.3.1.2.-116. (% with other authors)

Effects of Temperature on the Toxicity of 0Oil Refinery Waste, Sodium
Chlorate, and Treated Sewage to Fathead Minnows. PRWGl05-4, Utah
Water Research Laboratory, Utah State University, Logan, 79 p. 1974.
(C. C. Shifrer, E. J. Middlebrooks, *, and W. F. Sigler)

Eutrophication of Surface Waters-~-Lake Tahoe's Indian Creek Reservoir.
EPA 660/3-75-003. Corvallis, Ore. 188 p. 1975. (P. H. McGauhey, %,
and G. L. Dugan)

Nitrogen Erosion and Fixation in Cold Desert Soil-Algal Crusts in
Northern Utah. US/IBP Desert Biome, Res. Memo. 74-37. pp. 27~-74.
1974. Ecology Center, Utah State University, Logan. {(D. L. Sorensen
and *) :

Comprehensive Water Quality Management Plan for the Bear River System
in the State of Utah., Volume I. The Plan. Volume II. Appendices.
Bureau of Environmental Health, State of Utah. 1974. (* with many
others)

Comprehensive Water Quality Management Plan for the Sevier River System
in the State of Utah. Volume I. The Plan. Volume II. Appendices.
Bureau of Environmental Health, State of Utah. 1974, (* with many
others)

Comprehensive Water Quality Management Plan for the Virgin River System
in the State of Utah. Volume I. The Plan. Volume II. Appendices.
Bureau of Envirommental Health, State of Utah. 1974. (¥* with many
others)

The Effects of Artificial Destratification on the Water Quality and
Microbial Populations of Hyrum Reservoir. PRJEWQO1l-1. Utah Water
Research Laboratory, Utah State University, Logan. 174 p. 1975.
(D. D. Drury, *, and R. A. Gearheart)

Colorado River Regional Assessment Study. Parts 1, 2, 3, and 4.
1975. UWRL. Final reports to the National Commission on Water
Quality, Washington, D.C. (%, A, B. Bishop and many others; senior
author of Part 3)

Methodologies for the Determination of Stream Resource Flow Require-
ments: An Assessment. NTIS Report for U.S. Fish and Wildlife Service.
1975. pp. 35-88. (W. J. Grenney, *, and M. L. Cleave)

1974-75 Interim Progress Report, Establishment of Microbial Popu~
lations in Sterile Mine Spoils and Overburden, Phase I. Utah Water
Research Laboratory. (D. L. Soremnsen and *)

First Annual Report to the Intermountain Forest and Range Experiment
Station. 1976. Forestry Science Laboratory, USDA, Logan. Establish-
ment of Microbial Populations in Sterile Mine Spoils and Overburden.
Utah Water Research Laboratory. 93 p. (D. L. Sorensen, W. A. Kneib,
M. A. Anderson, and *)
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Nutrient Dynamics and Gas Production in Aquatic Ecosystems: The
Effects and Utilization of Mercury and Nitrogen in Sediment~-Water
Microcosms. PRWGL21-1, Utah Water Research Laboratory, Utah State
University, Logan, Utah. 1975. 142 p. (*, V., D. Adams, P. A.
Cowan, and 5 others)

Naturally Occurring Organic Compounds and Algal Growth in a Eutrophic
Lake. 1975. PRWG137-1, Utah Water Research Laboratory, Utah State
University, Logan, Utah. 140 p. (V. D. Adams, R. R. Renk, P. A.
Cowan, and *)

Suspended and Dissolved Solids Effects on Freshwater Biota: A Review.
Final Report to USEPA, Corvallis Envirommental Research Laboratory,
Corvallis, Ore. 97330. 64 p. 1976. (D. L. Sorensen, M. M. McCarthy,
*, and E. J. Middlebrooks)

Algal Bloassay Results on Selected Waters in the MAG Area. MAG
Technical Working Paper No. 27. Eyring Research Institute, Provo,
Utah. 106 p. 1976. (* and L. B. Merritt)

Mathematical Water Quality Model of the Provo River through the Heber
Valley, Utah. MAG Technical Working Paper No. 25. Eyring Research
Institute, Provo, Utah. 191 p. 1976. * and Intermountain
Consulters and Planners)

Evaluation of Lake Restoration Methods: Project Selection. CERL-034.
USEPA. Corvallis, Ore. 97330. 1977. 24 p. (* and 8. A. Peterson)

Task Force Report on "A CERL Research Program in Lake Limnology."
Corvallis, Ore. 97330. Mimeograph. 15 p. 1977. (one of eight
authors)

Naturally Occuring Organic Compounds in Eutrophic Hyrum Reservoir,
Utah., 1978. UWRL/Q-78-0l, Utsh State University, Logan. {R. R.
Renk, V. D. Adams, and %) 112 p.

South Tahoe Public Utility District Effluent Effects on Indian

Creek Reservoir. Final Report to STPUD, P.0O. Box AU, South Lake
Tahoe, CA, 95705. 1978. 173 p. (*, V. D. Adams, and E. J. Middle-
brooks)

Unpublished Papers Presented at Natiomal
and International Meetings

Studies on the Distribution of Radionuclides in the Clinch and
Tennessee Rivers Below Oak Ridge. 1962 Nuclear Congress, New York,
New York. 1962. (* and A. G. Friend)

The Role of Chemostat Assays in Eutrophication Analysis. Presented
at 1970 AIBS Meeting, Indiana University. 1970. (%, D. F. Toerien,
C. H. Huang, J. Radimsky, and E. A. Pearson)
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Bioassays of Productivity in Natural Waters. Presented at Annual

Meeting of American Society of Limnology and Oceanography, La Jolla,
California. 1969. (* and E. J. Middlebrooks)

Description, Analysis, and Reversal of Eutrophication in Reservoirs
and Natural Lakes. Presented at Annual Meeting of Utah Lake Research
Conference, Brigham Young University, Provo, Utah. 1971.%

Productivity - Nutrient Modeling and the Problem of Eutrophication.
Seminar presented at the U.S. Department of Agriculture Graduate
School Seminar Series on Environmental Problems, Beltsville, Maryland.
1971 .%

Nutrients, Algal Growth, and the Problem of Eutrophication. Seminar
presented at the U.S. Department of Agriculture Snake River Conser-
vation Research Center, Kimberley, Idaho. 1971.%

Quality Control in Reservoirs for Municipal Water Supplies. A
Committee Report presented at the American Water Works Association
Meeting, Denver, Colorado. 1971. (Quality Control in Reservoirs
Committee, James M. Symons, Chairman)

Discussion of Competition and Coexistence between Phytoplankton
Species. American Society of Limnology and Oceanography, Pacific
Division, La Jolla, California. 1971.%

Physical Models of the Eutrophication Process. Presented at the
American Society of Limnology and Oceanography. Tallahassee, Florida.
March 1972.%

Detergent Phosphorus in Sewage. Presented at the Utah Water Pollution
Control Federation. Burley, Idaho, September 1972.%

Dimethyl Mercury and Aquatic Food Chains. American Society of
Limnology and Oceanography, Salt Lake City, Utah. June 1973. (%,
L. P. Kolb, and E. J. Middlebrooks)

Nitrogen and Carbon Flux in the Desert Biome. Presented at the Annual
Meeting of the NSF/Desert Biome, Tempe, Arizona. March 1973.%

Attended Gordon Research Conference on Trace Materials in Aquatic
Environments: Aquatie Oligodynamics. June 30 - July 5, 1974, New
Hampshire.*

Effects of Temperature Variation on Kinetic Growth Constants of
Selenastrum capricornutum in NH4-N Limited Continuous Cultures. 37th
Annual Meeting, American Society of Limnology and Oceanography. (%,
J. H. Reynolds, E. J. Middlebrooks, and W. J. Grenney). June 1974.

Gas Analysis of a Microcosm Community as an Index of Microbial Activity.
37th Annual Meeting, American Society of Limnology and Oceanography.
(*, V. D. Adams, P. A. Cowan, and W. J. Grenney)



D-13

Artificial Destratification Affects Microbial Community in an Eutrophic
Lake. 37th Annual Meeting, American Society of Limnology and Oceano-
graphy. (%, D. D. Drury, and R. A. Gearheart)

The Role of Scientists in Developing Water Quality Management Models.
37th Annual Meeting, American Society of Limnology and Oceanography.
(¥ and W. J. Grenney)

Ecosystem Modeling. Proceedings of the 5th Conference on Environ-
mental Toxicology. University of California, Irvine, Toxic Hazards
Research Unit, Dayton, Ohio 45431. September 1974. (W. J. Grenney
and *)

Ecosystem Modeling. Proceedings of the 5th Annual Conference on
Environmental Toxicology. Aerospace Medical Research Laboratory,
Wright-Patterson Air Force Base, Ohio 45433. December 1974. (W.
J. Grenney and %)

A Description and Preliminary Users Guide to the Desert Biome Stream
Ecosystem Model. US/IBP: Desert Biome. {(with J. H. Wlosinski, G. W.
Minshall, C. W. Fowler, D. W. Goodall, R. W. Jeppson, *, and C. B.
Stalnaker). In press.

Microbial Activity in a Microcosm Community as Monitored by Gas and
Nutrient Analysis. Presented at the First Chemical Congress of the
North American Continent, Mexico City, Mexico, November 30 - December
5, 1975. (*, V. D. Adams and P. A. Cowan)

Component Modeling: A Different Approach to Represent Biological
Growth Dynamics. Presented at the Division of Environmental Chemistry,
American Chemical Society, Philadelphia, PA., April 1975. (* and

W. J. Grenney)

Water Quality Model Application to Green River, Utah. Seminar on
Colorado River Basin Modeling Studies, Utah State University, Logan,
July 16 - 18, 1975. {(* and W. J. Grenney)

Suspended and Dissolved Solids Effects on Freshwater Biota. Sediment
Problems in the Northwest. Seattle, Washington, March 1977.

Potential Effects of 0il Shale Residues on Phytoplankton Productivity
in the Colorado River System. 4lst Annual Meeting, ASLO, Victoria,
B.C., June 1978. (Mary L, Cleave, V. D, Adams, and *)

Nutrient Inactivation by Al(III): Response and Evaluation in a

Sediment-Water-Gas Microcosm. 4lst Annual Meeting, ASLO, Victoria,
B.C., June 1978. (A. J. Medine, *, V. D. Adams, D. B. George)

Consulting Experience

1969 California Department of Water Resources (Subcontract
to S. Scher, El Cerrito, California)

1969-present Environmental Science Associates, Burlingame,
California
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1970-present Bechtel Corp., San Francisco, California

1971~present Procter and Gamble, Inc., Cincinnati, Ohio

1971, 1973 Thiokol Cotp., Brigham City, Utah

1972 California Department of Water Resources (Subcontract
to E. J. Middlebrooks, Logan, Utah)

1972-present Lake Tahoe Area Council, So. Lake Tahoe, California

1973-present Utah State University Foundation, various projects

1974, 1977 Kennecott Copper Corp., Salt Lake City

1975~present Intermountain Consultants & Planners, Logan, Utah

1975 Mountainlands Association of Governments, Provo, Utah

1975 Environmental Engineering Manpower Study for EPA (E. J.
Middlebrooks)

1975 Monsanto Corporation, Soda Springs, Idaho

1977-78 South Tahoe Public Utilities District, 8. Lake Tahoe,
CA ' :

1978 Tetra Tech, Inc., Lafayette, California

Scientific and Professional Societies

American Association for the Advancement of Science
American Society of Limnology and Oceanography

Utah Water Pollution Control Association
International Association of Water Pollution Research
Association of Environmental Engineering Professors
American Society of Microbiologists

Utah Academy of Sciences, Arts and Letters

Participation in Professional Organizations

Member of the subcommittee on Aquatic Biology of the Clinch River
Study Steering Committee, 1961-1963

Member of the Provisional Algal Assay Procedures Evaluation
Committee, 1969~1970

Member of the American Water Works Association Subcommittee on
Water Quality Control in Reservoirs, 1969-date

Member of the Northern California Committee on Environmental
Information, Subcommittee on Water Quality, 1969~70

Member of Committee to Develop Algal Assay Procedures for the l4th
Edition of Standard Methods

Member of Ad Hoc Committee to set up registration for Environmental
Analysis Laboratories, Utah State Health Department

Member of Subcommittee of Phytoplankton of the Committee on Methods
for Toxicity Tests with Aquatic Organisms

Associate of the Ecology Center, Utah State University, Logan, Utah

Listed in "Fishery Limnologists" FAO, Geneva, Switzerland
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Arrangements Committee for Envirommental Biogeochemistry Symposium

Member of Committee on Modeling Aquatic Environments, Desert Biome, USU

Presider: "Trace Metals in the Environment," American Society of
Limnology and Oceanography, Salt Lake City, Utah

Member of Land Use Planning Committee, Environmment and Man, USU

Seminar, Case Western Reserve Univ., Cleveland, Ohio, "Development
of Strategies for Phosphorus Management"

Great Salt Lake Interagency Team, Utah State Legislative Council

Member, Standard Methods Committee, Water Pollution Control Federation.
1973~date

Chairman, WPCF Subcommittee on Bioassay Methods. 1975-date. Prepared
15th Edition, PART 800, Standard Methods, 200 pp.

Reviewer, Water Pollution Control Federation, U.S. Environmental
Protection Agency, International Association for Water Pollution
Research, National Science Foundation

Presider, Microbial Interactiouns; ASLO, 37th Annual Mtg. June 1974,
Seattle, Washington ‘

Member, Utah Advisory Council on Science and Technology: Environ-
mental Advisory Committee, Salt Lake City, Utah, 1975

Accomplishments, Honors, Etc.

California State Scholarship, 1957-59

USPHS Traineeship, 1965-67

Fulbright Post-Graduate Fellow, 1967-68

Delta Omega (Homorary Public Health), 1968

Sigma Xi, 1968

American Men and Women of Science, 1972

Outstanding Researcher, College of Engineering, 1973
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V. DEAN ADAMS
Associate Professor and Head of the
Division of Environmental Engineering
Utah Water Research Laboratory
Utah State University

Dated: 2/4/80

Date and Place of Birth

March 9, 1944 Grace, Idaho
Degrees
B.S. Chemistry, Idaho State University, Pocatello, Idaho,
Ph.D. ézzznic Chemistry, Utah State University, Logan,
Utah, 1972

Teaching Experience

1969-1972 Utah State University, Logan, Utah {Teaching Assistant)

1968-present Utah State University, Logan, Utah (Extension Class)

1975-present Division of Environmental Engineering (Water Quality
Analysis) Utah State University, Logan, Utah

Administrative Experience

1974~present Supervisor, Environmental Water Quality Laboratory, Utah
Water Research Laboratory, Utah State University, Logan,
Utah -

1979~present Head of Division of the Environmental Engineering, Utah

State University, Logan, Utah

Research Experience

1966-1972 Graduate Student and Research Assistant, Utah State
University, Logan, Utah

1972-1973 Post~doctoral Fellow, Utah Water Research Lab., Utah
State University, Logan, Utah

1973-1975 Research Chemist, Utah Water Research Lab., Utah
State University, Logan, Utah

1975-1978 Research Assistant Professor, Utah Water Research Lab.,
Utah State University, Logan, Utah

1978-1979 Research Associate Professor, Utah Water Research Lab.,

Utah State University, Logan, Utah
1979-present Associate Professor and Head of the Division of Environ-~
mental Engineering, Utah State University, Logan, Utah

Major Research Projects

1967-1972 Synthesis of Dihydropyrenes and New Synthetic Methods
for 4(3H)-Pyrimidinones
1972-1974 Biological Effects of Interchange of Metals and of

Nutrients Between Sediments and Water



1972-1973
1973~1979
1973-1974
1973-1974
1975~-1979

1977-1978

1977-present
1977-1979
1977-1979
1977-1979
1978~present
1978-present
1978~present
1978-present

1978-presént

1978-present
1978-present

1979~present
1979~present

1979~present

1979-present
1979-present
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Identification of Organic Compounds in a Closed-Loop
Hypochlorite Wastewater Treatment System

Isolation, Identification and Role of Specific Natural
Organic Compounds 1in Regulating Photosynthetic
Heterotrophic Relationships

Microbial Degradation of Herbicides

Waste Load Allocation in the Bear, Sevier, and Virgin
River Basins of Utah

The Biological Role of Specific Organic Compounds in
Aquatic Ecosystems Produced by 0il Shale Development
Awarded National Science Foundation Specialized
Research Equipment Grant (Autoanalyzer for Automated
Water Quality Analysis)

Identification of Presumptive Carcinogenic Compounds
Released to Water Supplies by 0il Shale Development
Chemical and Biological Analysis of Water Samples
Collected from Bureau Projects in Colorado

Nutrient Inactivation by AL{III): Response and
Evaluation in a Hyrum Reservoir Microcosm

Residual Heavy Metal Removal by Wastewater Grown-Algae-
Intermittent Sand Filtration System

Safe Drinking Water-Surface Impoundment Assessment
Groundwater Contamination in Alluvial Fan Aquifers

Use of Saline Water in Energy Development

Assessment of the Problem of Chlorinated Hydrocarbons
and Evaluation of Ozonation as an Alternative to
Chlorination

Water Requirements and Pollution Potential of Gas
Production from Lignite Shale

Implementation of an Environmental Bioassay Center
Calcium Carbonate Precipitation in Streams as Controlled
by Physical-Biological Reactions

Performance Evaluation of S0y Disinfection
Environmental Fate and Effect of Polynuclear Aromatic
Hydrocarbons in Aquatic Systems

The Response of Fresh Water Ecosystems to Allochthonous
Organic Material

Natural Salinity Precipitation Processes

Laboratory Evaluation of Groundwater Leachate from Power
Plant Fly and Bottom Ash

Consulting Experience

1973-1974
1974
1977-present

1977-1979
1977-present
1979~-present

USU Foundation (Waste Load Allocation)

Campbell Scientific (Combustion Gas Analysis)

E. J. Middlebrooks & Associates (South Tahoe Public
Utility District, Waste Treatment Facility)

W. F. Sigler & Associates (Pyramid Lake)

International Environmental (Waste Treatment Facility)
Utah Wildlife Resources Division (Hatchery Wastes)
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Scientific and Professional Societies

American Chemical Society
Member of the Division of Environmental Chemistry
Member of the Division of Aralytical Chemistry
Water Pollution Control Federation
Utah Water Pollution Control Association
Chairman, Student Activity Committee, 1979

Accomplishments and Honors

Honors Scholarship, Idaho State University, 1962-1963
NDEA Fellowship, Utah State University, 1966-1969
Selected to Qutstanding Young Men of America, 1979

Participation in Professional Organizations

Selected to the Joint Task Group, Organic Contaminants for the
15th Edition of Standard Methods. 1975-present.

Invited participant of the workshop entitled "An Ecosystem's View
of Organic Contamination,” sponsored by the Institute of Ecology,
Monterey, California. 1975.

Invited participant to the Gordon Research Conference, Envirommental
Sciences: 'Organic Materials in Water,'" Andover, New Hampshire.
1976.

Invited participant to the Gordon Research Conferences, Envirommental
Sciences: '"Reaction and Fates of Organics in Natural Waters," Plymouth,

New Hampshire. 1978.

Publications

Dissertation--Approaches to the Synthesis of trans-15, 16~Dimethyl-2,
7-Diaza-15, 16-Dihydropyrenes and a New Synthesis of 4(3H)-Pyrimidinones

Improved Synthesis of 4(3H)-Pyrimidinones. Synthesis 4:286-288, 1974.
(with R. C. Anderson)

Organic Residue in a Closed-Loop Hypochlorite System. 29th Annual
Purdue Industrial Conference, 1974. (with E. J. Middlebrooks and
P. N. Nance)

Organic Residue in a Recycled Effluent, Part I, Water and Sewage Works,
122, 6, 82-83, 1975. (with E. J. Middlebrooks and P. D. Nance)

Organic Residue in a Recycled Effluent, Part II, Water and Sewage
Works, 122, 7, 98-99, 1975. (with E. J. Middlebrooks and P. D. Nance)

Sediment-Water Microcosms for Assessment of Nutrient Interactions in

Aquatic Ecosystems. Biostimulations and Nutrient Assessment. E. J.

Middlebrooks, D. H. Falkenborg, and T. E. Maloney, editors, Ann Arbor
Science, 1975. (with D. B. Porcella and P. A. Cowan)
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Residual Heavy Metal Removal by an Algae-Intermittent Sand Filtration
System. Water Research, 13,3,305-313, 1979. (with D. 8. Filip,
T. Peters, and E. J. Middlebrooks)

- Heavy Metal and Nutrient Effects on Sediment Oxygen in Three-Phase
e Aquatic Microcosms, VIth Ecological Research Symposium, Microcosms
in Ecological Research (J. P. Geisy, ed). (with A. J. Medine and
D. B. Porcella) (In press)

Isolation and Identification of Organic Residues from Processed 0il
Shale. 21st 0il Shale Symposium. (with D. L. Maase, D. B. Porcella,
and D, L. Sorensen) (In press)

Detection of Chemical Mutagens in Extracts of Spent 0il Shale Using
the Ames Test. 2lst Oil Shale Symposium. (with J. G. Dickson,
— J. H. Manwaring, D. L. Sorensen, and D. B, Porcella) (In press)

o 0il Shale Development and the Phytoplankton of Lake Powell. (Accepted
to ES&T) (with M. L. Cleave and D. B. Porcella)

.. The Application of Batch Bioassay Techniques to the Study of Salinity
o Toxicity to Freshwater Phytoplankton. Submitted to Water Research.
- (with M, L. Cleave and D, B. Porcella)

Quantitative Determination of Trace Concentrations of Volatile
Organic Compounds in Natural Water Systems. (In preparation)

.. Naturally Occurring Volatile Organic Compounds in a Eutrophic
Reservoir. (In preparationm)

Technical Reports

Identification of Organic Compounds in a Closed-Loop Hypochlorite
Wastewater Treatment System. Final Report to Thickol Chemical

B Corp. Utah Water Research Laboratory, Utah State University,

‘ Report No. 3821, 27 p. {with E. J. Middlebrooks) 1973.

Biological Treatment of the Phenoxy Herbicides 2, 4~D and 2, 4,
5-T in a Closed System. Report to United States Air Force. Utah

.. Water Research Laboratory, Utah State University (with A. M.
Wachinski and J. H. Reynolds) 1974.

I. Planning for Water Quality in the Bear River System in the

State of Utah. II. Planning for Water Quality in the Sevier River

System in the State of Utah. 1III. Planning for Water Quality in

- the Virgin River System in the State of Utah. Utah Water Research

L. Laboratory, Utah State University, PRWGl42-1, 2, 3. Also six
Wasteload Allocation Preliminary Reports; two each on the Bear River,
the Sevier River, and the Virgin River. (with E. J. Middlebrooks and
other staff of the Utah Water Research Laboratory) 1974.
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Nutrient Dynamics and Gas Production in Aquatic Ecosystems: The
Effects and Utilization of Mercury and Nitrogen in Sediment-Water
Microcosms. Utah Water Research Laboratory, Utah State University,
Report No. PRWG-121~1. (with D. B. Porcella, P. A. Cowan, S.
Austrheim~Smith, W. F. Holmes, J. Hill IV, W. J. Grenney, and E. J.
Middlebrooks) 1975.

Iron Dynamics in a Gas-Water—~Sediment Microcosm. Utah Water Research
Laboratory, Utah State University (with P. A. Cowan and D. B.
Porcella) 1976.

Naturally Occurring Organic Compounds and Algal Growth in a Eutrophic
Lake. Utah Water Research Laboratory, Utah State University, Report
No. PRWG~137-1. (with R. R. Renk, P. A. Cowan, and D. B. Porcella)
1976.

Ecosystem Processes and Organic Contaminants: An Interdisciplinary
Synthesizing Workshop for the Institute of Ecology, National Science
Foundation, Report No. NSF-RA-760008. (with many authors) 1977.

South Tahoe Public Utility District Effluent Effects on Indian
Creek Reservoir. Middlebrooks & Associates, Inc., Logan, Utah.
(with D. B. Porcella and E. J. Middlebrooks) 1978.

Naturally Occurring Organic Compounds in Eutrophic Hyrum Reservoir,
Utah. Utah Water Research Laboratory, Utah State University, Report
No. Q-78~001 (with R. R. Renk and D. B, Porcella) 1978.

Specialized Research Equipment. Final Report to the Natiomal Science
Foundation No. ENG76-05895. Utah Water Research Laboratory, Utah
State University. (with D. L. Sorensen and P. A. Cowan). 1978.

Assessment of Possible Carcinogenic Hazards Created in Surrounding
Ecosystems by 0il Shale Developments. (In preparation)

Pre~Impoundment Water Quality Study for the Mancos Project. Report

to United States Bureau of Reclamation, Utah Water Research Laboratory,
Utah State University (with L. A. Baker, J. S. Fifield, L. G. Terry,
D. L. Sorensen). 1979.

Pre-Impoundment Water Quality Study for the San Miguel Project.
Report to United States Bureau of Reclamation, Utah Water Research
Laboratory, Utah State University ({(with L. A. Baker, J. 8. Fifield,
L. G. Terry, D. L. Sorensen). 1979.

Pre~Impoundment Water Quality Study for the Dolores Project. Report

to United States Bureau of Reclamation, Utah Water Research Laboratory,
Utah State University (with L. A. Baker, J. S. Fifield, L. G. Terry,
D. L. Sorensen). 1979,

Pre~Impoundment Water Quality Study for the McElmo Project. Report

to United States Bureau of Reclamation, Utah Water Research Laboratory,
Utah State University (with L. A. Baker, J. §. Fifield, L. G. Terry,
D. L. Sorensen). 1979.
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Pre-Impoundment Water Quality Study for the West Divide Project.
Report to United States Bureau of Reclamation, Utah Water Research
Laboratory, Utah State University (with L. A. Baker, J. 8. Fifield,
L. ¢. Terry, D. L. Sorensen). 1979.

Pre-Impoundment Water Quality Study for the Dominguez Project. Report
to United States Bureau of Reclamation, Utah Water Research Laboratory,
Utash State University {with L. A. Baker, J. S. Fifield, L. G. Terry,
D. L. Sorensen). 1979.

Algal Bioassay Study for the Dolores Project, Dominguez Project, San
Miguel Project and West Divide Project. Report to United States
Bureau of Reclamation. Utah Water Research Laboratory, Utah State
University (with L. G. Terry) 1979.

Algal Bioassay Study for the Animas~La Plata Project. Report to
United States Bureau of Reclamation. Utah Water Research Laboratory,
Utah State University ({(with L. G. Terry) 1979,

Evaluation of Sulfur Dioxide Disinfection. Report to International
Environmental Inc., Utah Water Research Laboratory, Utah State
University (with J. H. Reynolds) 1979.

Laboratory Evaluation of Groundwater Leachate from Power Plant Fly
and Bottom Ash. Report to NERCO, Utah Water Research Laboratory
Utah State University, 1979.

Papers Presented at National and International Meetings

Gas Anaysis of a Microcosm Community as an Index of Microbial
Activity. 37th Annual Meeting, American Society of Limnology and
Oceanography. Seattle, Washington (with D. B. Porcella, P. A.
Cowan, and W. J. Grenney). 1974,

Organic Residue in a Closed~Loop Hypochlorite System. 29th Annual
Purdue Industrial Waste Conference. West Lafayette, Indiana (with
E. J. Middlebrooks and P. D. Nance) 1974,

Sediment-Water Microcosms for Assessment of Nutrient Interagtions
in Aquatic Ecosystems. Biostimulation and Nutrient Assessment
Symposium. Workshop, Utah State University. (with D. B. Porcella
and P. A. Cowan) 1975.

Microbial Activity in a Microcosm Community as Monitored by Gas and
Nutrient Analysis. Presented at the First Chemical Congress of the
North American Continent, Mexico City, Mexico (with D. B. Porcella
and P. A. Cowan) 1975.

Naturally Occurring Organic Compounds and Algal Activity in a
Eutrophic Reservoir, 57th Annual Meeting Pacific Division, American
Association for the Advancement of Science, Missoula, Montana. (with
R. R. Renk and D. B. Porcella) 1976.
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Naturally Occurring Trace Organic Compounds Found in Mountain
Streams, Freshly Fallen Snow and a Eutrophic Lake, 172nd American
Chemical Society Meeting, San Francisco, California. (with R. R.
Renk and D. B. Porcella) 1976.

Possible Salinity Effects of Oil Shale Development in Utah and the
Colorado River System, 57th Annual Meeting, Pacific Division Ameri-
can Association for the Advancement of Science, Missoula, Montana.
(with M. L, Cleave and D. B. Porcella) 1976.

Effects of Increased Common Salt Ions on the Productivity of a
Diatom Indigenous to the Colorado River System, 58th Annual Meeting
Pacific Division, American Association for the Advancement of
Science, San Francisco, California. {(with M. L. Cleave and D. B.
Porcella) 1977.

Effects of Increased Common Salt Ions on the Productivity of
Phytoplankton Indigenous to the Colorado River System, IXth

International Seaweed Symposium, Santa Barbara, California.

(with M. L. Cleave and D. B, Porcella) 1977.

Heavy Metal and Nutrient Effects on Sediment Oxygen Demand in Three-
Phase Aquatic Microcosms, Symposium on Microcosms in Ecological
Research, Atlanta, Georgia ({(with A. J. Medine and D. B. Porcella)
1978.

Nutrient Inactivation by AL(III): Response and Evaluation in a
Sediment~Water—-Gas Microcosm. 4lst Annual Meeting, American Society
of Limnology and Oceanography, Victoria, British Columbia. (with A. J.
Medine, D. B. Porcella, and D. B. George) 1978.

Potential Effects of 0il Shale Residues on Phytoplankton Productivity
in the Colorado River System. &4lst Annual Meeting of American Society
of Limnology and Oceanography, Victoria, British Columbia. (with M.
L. Cleave and D. B. Porcella) 1978.

Detection of Chemical Mutagens in Extracts of Spent 0il Shale Using
the Ames Test. O0il Shale Symposium Sponsored by Environmental
Protection Agency, Denver, Colorado (with J. G. Dickson, V. D.
Adams, J. Manwaring, D. L. Sorensen, and D. B. Porcella) 1979,

Isolation and Identification of Organic Residue from Processed Oil
Shale. 0il Shale Symposium Sponsored by Environmental Protection
Agency, Denver, Colorado (with D. L. Maase, D. L. Sorensen, and
D. B. Porcella) 1979.

Applicability of the Ames/Salmonella-Microsome Test for the Detection
of Mutagen in Chemical Mixtures. 60th Annual Meeting, Pacific Division,
American Association for the Advancement of Science, Moscow, Idaho

(with J. G. Dickson, J. Manwaring, and D. B. Porcella) 1979.

Using Three Phase Aquatic Microcosms to Assess Fates and Impacts of
Chemicals in Microbial Communities. American Society for Microbiology,
Los Angeles, Califormia {(with D. B. Porcella and A. J. Medine) 1979.
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Water Requirements and Pollutional Potential of Gas Production from
Carbonaceous Shale. Fifteenth American Water Resources Conference,
Las Vegas, Nevada (with J. A, Cissell, D. S. Filip, J. E. Fletcher,
and D. B. George) 1979.

An Assessment of Saline Water as a Viable Transport Medium in Coal
Slurry Pipelines. Fifteenth American Water Resources Conference, Las
Vegas, Nevada {with D. B. George and A. J. Seierstad) 1979.

Predictive Testing, Safety Assessment of Chemicals in the Workplace.
Rocky Mountain Center for Occupational and Environmental Health,
Logan, Utah (with J. G. Dickson) 1980.

Influence of Periphyton Photosynthesis on Carbonate Equilibria of a
Hard-Water Mountain Stream. 2nd Winter Meeting, American Society of
Limnology and Oceanography, Inc., Los Angeles, California (with G. L.
Rupp and D. B. Porcella) 1980.
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DARWIN L. SORENSEN
Research Microbiologist
Utah Water Research Laboratory
Utah State University

Date and Place of Birth

January 29, 1947 Gunnison, Utah
Degrees
B.S. Bacteriology, Utah State University, Logan, 1972
M.S. Bacteriology=Water Quality, Utah State University,
Logan, 1975

Research Experience

1971 Undergraduate Research (National Science Foundation,
Student Originated Studies), Utah State University,
Logan

1972=1974 Graduate Research Assistant

1974~present Research Microbiologist, Utah Water Research Laboratory,
Logan

Research Projects

1971 Bear Lake Pollution Study, Bear Lake, Utah~Idaho

1972-1974 In Situ Nitrogen Fixation in Cold Desert Soil
Algae Crusts in Northern Utah
1974=-1975 Waste Load Allocation in the Bear, Sevier and Virgin

River Basins of Utah

1974=present Establishment of Microbial Populations in Sterile
Mine Spoils and Overburden

1975=-1976 Inventory Related to Water Quality Objectives, Bear
River Basin

1977=present Identification of Presumptive Carcinogenic Compounds
Related to Water Supplies by Oil Shale Development

Scientific and Professional Societies

American Society for Microbiology
Western Society of Soil Science

Publications

Thesis = In situ nitrogen fixation in cold desert soil-=algae crusts
in Northern Utah
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Publications in Preparation

Erosional Transfers of Nitrogen in Desert Ecosystems. In: Nitrogen
Processes of Desert Ecosystems. N.E. West and J. J. Skujins, eds.
Dowden, Hutchinson and Ross, Inc. Stroudsburg, Pa. (with J. E.
Fletcher and D. B. Porcella)

The role of nitrogen fixation by lichens and free living micro=
organisms in the dynamics of desert nitrogen cycling. In: HNitrogen
Processes of Desert Ecosytems. N. E. West and J. J. Skujins, eds.
Dowden, Hutchinson and Ross, Inc., Stroudsburg, Pa. (with R. Rychert,
J. J. Skujins and D. B. Porcella)

Technical Reports

Bear Lake Pollution Study: Bacteriology. Final report to the
National Science Foundation. (with Martin Petersen, Richard Fuller,
project leader)

Nitrogen and Carbon Flux in a Soil-Vegetation Complex in the Desert
Biome. Unpublished research memorandum, U.S5.I1.B.P. Desert Biome,
Utah State University. (with D. B. Porcella et al.)

Waste Load Allocation for the (Bear, Sevier, Virgin) River Basin as
of October, 1973. Three publications of four volumes each. Per=-
formed for the State of Utah, Utah Water Research Laboratory, Utah
State University. (several contributors)

In Situ Nitrogen Fixation in Cold Desert Soil~Algae Crusts in :
Northern Utah. Unpublished research memorandum, USIBP Desert Biome,
Utah State University. (with D. B. Porcella)

Establishment of Microbial Populations in Sterile Mine Spoils and
Overburden. First Annual Report, October 1975. Utah Water Research
l.aboratory, Utah State University. (with M. A. Anderson, W. A, Kneib,
and D. B. Porcella) '

Inventory Related to Water Quality Objectives, Bear River Type IV :
Study, Idaho=Utah-Wyoming. Prepared for USDA,, Soil Comnservation Service.
Utah Water Research Laboratory, Utah State University. (with six other
authors)

Suspended and Dissolved Solids Effects on Freshwater Biota: A Review.
EPA-600/3-77-042. Environmental Research Laboratory, Office of
Research and Development, U.S. Environmental Protection Agency,
Corvallis, Oregon 97330. (with M. M. McCarthy, E. J. Middlebrooks,
and D. B. Porcella)
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Unpublished Papers Presented at Scientific Meetings

A Microbial Bioassay for Determining the Deficiency or Fertility of
Mine Spoils. Presented Before the Western Society of Soil Science
June 15, 1976 at the 57th Pacific Div. Ann. Meet., U, of Montana,
Missoula.

Ammonia Toxicity from High Rates of Ammonia~Nitrate Addition to
Mineral Mine Spoils: Laboratory Findings. Presented before the
Western Society of Soil Science, June 14, 1977, at the 58th Pacific
Div. Ann. Meet., AAAS, San Francisco State U., San Francisco.



Dated: 4/80
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EUGENE K. ISRAELSEN

Senior Research Engineer
Utah Water Research Laboratory
Utah State University

Date and Place of Birth

June 28, 1936

Education

B.S.
M.S.

Hyrum, Utah

Utah State University, Logan, Utah, 1962
Utah State University, Logan, Utah, 1967

Administrative Experience

Participated in the administration of many research projects.
Experience includes formulating project work plan, directing

B : project personnel, and managing monetary expenditures during the
project operation.

Research Experience

.. 1959-61 Part-time U.S. Department of Agriculture, ARS, Logan,
Utah. Watershed Model Study.
= : 1961~62 Utah Water and Power Board, Salt Lake City, Utah.
Assistant Engineer, Dam Construction.
s 1962-64 U.S. Army.
1964~65 Part-time Utah Water Research Laboratory, Logan, Utah.
) Flow Resistance Exerted by Schematic Dunes in an
‘ Open Channel.
1965~present Utah Water Research Laboratory, Logan, Utah. Studies
concerning hydrologic, water resource and water quality
systems., Multidisciplinary approach to the solution
of these problems. . Significant involvement in hydrologic
and water resource systems simulation,
. - Major Research Projects

Application of Electronic Analog Device to Solution of Hydrologic

and River-Basin~Planning Problems

.- Sequential Water Use within a Hydrologic Complex

. - New Techniques of Hydrologic Analog Modeling



Application of Electronic Analog Device to Solution of Hydrologic
and River=-Basin-~Planning Problems - Phase II

Electronic Analog Simulation of the Salinity Flow System within the
Upper Colorado River Basin :

Application of an Electronic Analog Computer to the Simulation of
the Total Hydrologic~Economic Flow System

Reynolds Creek Watershed Modeling

Modeling the Snowmelt Process

The Development of a Simulation Model for the Bear River Basin
Computer Simulation of Urban Hydrologic Systems

Hybrid Computer Simulation as Applied to the Management of Water
Salinity within a Hydrologic System

Evaluation of Flood Risk Factor in the Design of Storm Drainage
Systems for Urban Areas

Regional Analysis of Runoff Characteristics for Small Urban
Watersheds

Develop Hybrid Models for the Upper Jordan Drainage

Hybrid Computer Simulation of the Hydrologic Salinity Flow System
within the Bear River Basin

Modeling the Total Hydrologic—Sociologic Flow System of Urban Areas
Computer Simulation of Forest Watersheds
Simulation Model of the San Juan River Basin

Hydrologic and Related Physical Processes in the Olympus Cove Area
of Salt Lake County

A Technique for Prediction of Aquatic-Ecosystem Response to Weather
Modification

Erosion Control During Highway Construction

Waste Load Allocation Study of the Bear, Sevier, and Virgin River
Basins

Water-Land Use Management Model for the Sevier River

D-28
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The Assessment of the Impacts of Public Law 92~500 in the Colorado
River Basin

The In-Channel Processes which Contribute to the Salinity of the
Price River, Utah

Iaventory Related to Water Quality Objectives, Bear River Basin
Type IV Study, Idaho-Utah~Wyoming

Quality Monitoring and Application of a Quality Model to the San
Pitch River System

Simulation Study of the San Juan River Basin Hydrology and Flow
System

Erosion Control Product Testing
Testing Fiber Mulches for Growth Media and Erosion Control

The Hydrologic and Water Quality Impacts of Conservation Measures
in the Sevier River Basin

Salinity Precipitation in Reservoirs

Management of the Hydrologlc System in Areas Subject to Coal Mining
Activities

The Potential of Water and Salt Yield from Overland Flow on Natural
Resource Lands in the Price River Basin

A Resource Survey of Hydroelectric Power Potential in Utah
Flood Hydrology Analysis for Twenty-four Dams in Utah

Publications
Technical Reports - Individual Authorship
Effect of the Free Surface on the Resistance to Flow Over Schematic
Dunes in Open Channels. M.S, Thesis, Utah State University, Logan,
Utah. June 1967.
Technical Reports = Joint Authorship
Application of an Electronic Analog Computer for the Simulation of
Hydrologic Events on a Southwest Watershed. Utah Water Research

Laboratory, Utah State University, Logan, Utah. February 1967.
(with J. Paul Riley and Duane G. Chadwick)
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The Development of an Electronic Analog Device for Hydrologic
Investigations and Conservation Planning in the Sevier River Basin:
Utah Simulation Model I. Utah Water Research Laboratory, Utah
State University. Logan, Utah. 1967. (with Jay M. Bagley, Duane
G. Chadwick, and J. Paul Riley)

Analog Computer Simulation of the Rumoff Characteristics of an
Urban Watershed. Utah Water Research Laboratory, Utah State
University, Logan, Utah. January 1969. (with V. V. Dhruva
Narayana and J. Paul Riley)

Analog Computer Solution of the Unsteady Flow Equations and Its
Use in Modeling the Surface Runoff Process. Utah Water Research
Laboratory, Utah State University, Logan, Utah. May 1969. (with
Roger A. Amisial, J. Paul Riley, and Kenneth G. Renard)

Simulation of the Hydrologic-Economic Flow System. Utah Water
Research Laboratory, Utah State University, Logan, Utah. June 1969.
(with Murland R. Packer and J. Paul Riley)

Computer Simulation of the Hydrologic-Salinity Flow within the
Upper Colorado River Basin. Utah Water Research Laboratory, Utah
State University, Logan, Utah. July 1970. (with M. Leon Hyatt,
M. Lynn McKee, and J. Paul Riley)

Hydrograph Synthesis for Watershed Subzones from Measured Urban
Parameters. Utah Water Research Laboratory, Utah State University,
Logan, Utah. August 1970. (with Joseph B. Evelyn, V. V. Dhruva
Narayana, and J. Paul Riley)

Statistical Relationships between Storm and Urban Watershed
Characteristics, Utah Water Research Laboratory, Utah State
University, Logan, Utah. August 1970. (with V. V. Dhruva
Narayana, M. Akbar Sial, and J. Paul Riley)

A Hydrologic Model of the Bear River Basin. Utah Water Research
Laboratory, Utah State University, Logan, Utah. August 1970.
(with Robert W. Hill, J. Paul Riley, and A. Leon Huber)

A Computer Model of the Quantity and the Chemical Quality of
Return Flow. Utah Water Research Laboratory, Utah State
University, Logan, Utah. June 1971. (with Jimmie L. Thomas and
J. Paul Riley)

Hybrid Computer Simulation of the Accumulation and Melt Processes
in a Snowpack. Utah Water Research Laboratory, Utah State
University, Logan, Utah. June 1971. (with Keith O. Eggleston
and J. Paul Riley)



Computer Simulation of the Hydrologic and Salinity Flow Systems
within the Bear River Basin. Utah Water Research Laboratory,
Utah State University, Logan, Utah. PRWG104~1, November 1973.
Planning for Water Quality in the Bear River System in the State
of Utah (5 volumes). Utah Water Research Laboratory, Utah State
University, Logan, Utah. March 1974. (with others)

Planning for Water Quality in the Virgin River System in the
State of Utah (5 volumes). Utah Water Research Laboratory, Utah
State University, Logan, Utah. March 1974. (with others)

Planning for Water Quality in the Sevier River System of the State
of Utah (5 volumes). Utah Water Research Laboratory, Utah State
University, Logan, Utah. March 1974. (with others)

Regional Analysis of Runoff Characteristies for Small Urban
Watersheds. Utah Water Research Laboratory, Utah State
University, Logan, Utah. PRWG87-1, April 1975. (with George B.
Shih and J. Paul Riley) ‘

A Water-Land Use Management Model for the Sevier River Basin.
Utah Water Research Laboratory, Utah State University, Logan, Utah.
PRWGLl50-1, September 1975. (with V. A. Narasimhan)

A Technique for Predicting the Aquatic Ecosystem Response to
Weather Modification. Utah Water Research Laboratory, Utah State
University, Logan, Utah. PRWG138-1, December 1975.

Erosion Control During Highway Construction: Vol. I Final Report;

Vol. 11 Manual of Erosion Control Principles and Practices; Vol. III

Bibliography of Water and Wind Erosion Control References. {(Volume
I1 was revised in 1978 and again in 1979, Volume I was revised in

1979.) Utah Water Research Laboratory, Utah State University, Logan,

Utah. April 1976. Publighed by the Transportation Research Board,
National Academy of Sciences. (with others)

Application of a Hydrologic Model to the Planning and Design of
Storm Drainage Systems for Urban Areas. Utah Water Research
Laboratory, Utah State University, Logan, Utah. PRWG86-1, May
1976.

Inventory Related to Water Quality Objectives, Bear River Basin
Type IV Study, Idaho~Utah~Wyoming. Utah Water Research Laboratory,
Utah State University, Logan, Utah. August 1976. (with others)

BSAM Basin Simulation Assessment Model Documentation and User
Manual. Utah Water Research Laboratory, Utah State University,
Logan, Utah. PRWG20l-1, August 1976. (with A. Leon Huber)
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A Water—Land Use Managemeunt Model for the Sevier River Basin,
Phase III. Prepared for Utah Division of Water Rights Four
Corners Regional Commission, Information Bulletin 25, September
1976.

Flood Hydrology Analysis for Baker Reservoir. Prepared for the
Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Ash Creek Reservoir. Prepared for the
Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Mona Reservoir. Prepared for the
Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Rocky Ford Reservoir.. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Birch Creek Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights,
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Little Creek Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Big Sand Wash Reservoir. Prepared
for the Department of Dam Safety, Utah State Division of Water
Rights. October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Red Creek Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Mountain Dell Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Porcupine Reservoir as Designed,
Prepared for the Department of Dam Safety, Utah State Division of
Water Rights. October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Porcupine Reservoir as Built. Prepared
for the Department of Dam Safety, Utah State Division of Water
Rights. October 1978. (with A. L. Huber)
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Flood Hydrology Analysis for Huntington Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Big East Lake - Payson. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.

October 1978, (with A. L. Huber)

Flood Hydrology Analysis for Forsythe Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Woodruff Creek Reservoir. Prepared
for the Department of Dam Safety, Utah State Division of Water
Rights. October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Lower Enterprise Reservoir Including
Upper Enterprise. Prepared for the Department of Dam Safety, Utah
State Division of Water Rights. October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Lower Enterprise Reservoir Without
Upper Enterprise. Prepared for the Department of Dam Safety, Utah
State Division of Water Rights. October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Upper Enterprise. Prepared for the
Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Kolob Reservoir. Pfepared for the
Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Paradise Park Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Oaks Park Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Three Creeks Reservoir., Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)

Flood Hydrology Analysis for Big Elk Lake Reservoir. Prepared for
the Department of Dam Safety, Utah State Division of Water Rights.
October 1978. (with A. L. Huber)
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Flood Hydrology Analysis for Monticello Lake Reservoir. Prepared
for the Department of Dam Safety, Utah State Division of Water
Rights. October 1978. (with A. L. Huber)

The Feasibility of Change of Use of Selected State Administered
Lands in Utah. Report to the Division of State Lands. September
1979. (with Lynn H. Davis)

Water and Land Ugse Planning for Some State Lands Near Moab, Utah.
Report to the Division of State Lands. September 1979. (with
Lynn H. Davis)

Erosion Control Product Testing. Utah Water Research Laboratory,
Utah State University, Logan, Utah. September 1979. (with C. Earl
Israelsen, Joel E. Fletcher, Jerald 8. Fifield, and Ronald V.
Canfield)

A Resource Survey of Hydroelectric Power Potential in Utah and
Southeastern Idaho. Utah Water Research Laboratory, Utah State
University, Logan, Utah. UWRL/H-79/04, December 1979. (with
Calvin G. Clyde)

Evaluation of Particular Mulches as Plant Growth Media and Erosion
Inhibitors. Utah Water Research Laboratory, Utah State University,
Logan, Utah. January 1980. (with C. Earl Israelsen, William F.
Campbell, Ronald V. Canfield, and David Ianson)

Papers Presented at National and International Meetings

Application of an Electronic Analog Computer to the Evaluation
of the Effects of Urbanization on the Runoff Characteristics of
Small Watersheds. Proc. of the Fourth American Water Resources
Conference, New York, N.Y. December 1968. (with V. V. Dhruva
Narayana and J. Paul Riley)

Watershed Simulation by Electronic Analog Computer. Pub. 80.
International Association for Scientific Hydrology, University of
Arizona, Tucson, Arizona, December 1968. (with J. Paul Riley and
Duane G. Chadwick)

Application of an Electronic Analog Computer to a Study of Water
Resources Management. Pub. 80. International Association for
Scientific Hydrology, University of Arizona, Tucson, Arizona.
December 1968. (with J. Paul Riley)

Utilization of the Analog Computer for Simulating the Salinity
Flow System of the Upper Colorado River Basin. Pub. 80,
International Association for Scientific Hydrology, University of
Arizona, Tucson, Arizona. December 1968. (with M. Leon Hyatt and
J. Paul Riley)



Simulation of the Hydrologic—-Economic Flow System. Pub. 81.
International Association for Scientific Hydrology, University of
Arizona, Tucson, Arizona. December 1968. (with Murland R. Packer
and J. Paul Riley)

Analog Computer Simulation of Water Resource Systems. Paper
presented at a Western Simulatiom Conference, Palo Alto, California.
July 17, 1969. (with V. V. Dhruva Narayana, Duane G. Chadwick,

and J. Paul Riley) '

Simulation of Runoff from Urban Watersheds. Paper preseunted at
the Sixth American Water Resources Conference, Las Vegas, Nevada.
October 1970. (with J. Paul Riley and V. V. Dhruva Narayana)

Simulation of the Snow Accumulation and Melt Processes on the
Hybrid Computer. Paper presented at the Fall National Meeting
of the AGU Section of Hydrology, San Francisco, California.
December 1970. (with Keith 0. Eggleston and J. Paul Riley)

Simulation of Runoff from Urban Watersheds. Water Resources
Bulletin, Volume 7, Wumber 1, pages 54-69, American Water Resources
Association. February 1971. (with V. V. Dhruva Narayana and J. Paul
Riley)

A Hybrid Computer Program for Predicting the Chemical Quality of

- Irrigation Return Flows. Paper presented at the Seventh American
- Water Resources Conference, Washington, D.C. October 23-29, 1971.
(with Jimmie L. Thomas and J. Paul Riley)

A Self-Verifying Hybrid Computer Model of River-Basin Hydrology.
Paper presented at the Seventh American Water Resources Conference,
Washington, D.C. October 23-29, 1971. (with R. W. Hill, A. Leon
Huber, and J. Paul Riley)

A Hybrid Computer Simulation Model for Predicting the Effects of

the Aerial Distribution of Precipitation on Runoff Characteristics.
Paper prepared for presentation at the Symposium on Distribution

of Precipitation in Mountalnous Areas, Geilo, WNorway. July 31-August
5, 1972. (with J. Paul Riley)

Some Approaches to Snowmelt Prediction., Paper prepared for
presentation at the Symposia on the Role of Snow and Ice in Hydrology,
Banff, Alberta, Canada. September 6-20, 1972. (with J. Paul Riley
and Keith 0, Eggleston)

An Approach to Determining the State of the Art of Controlling
Erosion During Highway Construction. Presented at the 5th Conference
of the International Erosion Control Assoc., Sacramento, California.
February 1974.
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Erosion Control During Highway Construction. Presented at the 60th
Annual Meeting of the American Association of State Highway and
Transportation Officials (AASHTQ), Detroit, Michigan. November
1974,

A Planning and Decision Model for Urban Storm Water Drainage.
Paper presented at the AWRA 12th Conference and Symposium, Chicago,
Illinois. September 20-22, 1976.

The Effects of Irrigation Management on Salinity Levels within the
Colorado River. Paper presented at the ASCE Hydraulics Division
24th Annual Specialty Conference, West Lafayette, Indiana. August
4~7, 1976.

Predicting Aquatic Ecosystem Responses to Cold Cloud Seeding. Paper
presented at the 12th AWRA Conference and Symposium, Chicago,
Illinois. September 20-22, 1976.

Planning Urbanization Compromises to Limit Flood Peaks. Paper
presented at the 12th AWRA Conference and Symposium, Chicago,
Illinois. September 20-22, 1976.

A Sociologic-Hydrologic Decision Model. Presented at the Thirteenth
American Water Resources Conference, Tucson, Arizona. October
31-November 3, 1977. (with W. Andrews and J. P. Riley)
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MARY LOUISE CLEAVE

Research Engineer
Utah Water Research Laboratory
Utah State University

Date and Place of Birth

February 5, 1947 Southampton, N.Y.
Degrees
B.S. Biological Science, Colorado State University, Fort

Ph.D.

Collins, Colorado, 1969

Microbial Ecology, Utah State University, Logan, Utah,
1975

Environmental Engineering, Utah State University,
Logan, Utah, 1979

Research Experience

1971-1974

1974-1975

1975-1979

1979-present

Graduate Student and Research Assistant, Biology, Utah
State University, Logan, Utah

Research Biologist-Chemist, Utah Water Research
Laboratory, Utah State University, Logan, Utah

Graduate Student and Research Assistant, Civil and
Environmental Engineering, Utah State University, Logan,
Ut ah

Research Engineer, Utah Water Research Laboratory,
Utah State University, Logan, Utah

Major Research Projects

1971-1973

1973-1975

1975~1979

1979-present

Research Assistant, Desert Biome: The algae of cold
desert soil crusts

Research Biologist-Chemist, Utah Water Research
Laboratory

Research Assistant, Utah Water Research Laboratory:
The biological role of specific compounds in aquatic

ecosystems produced by oil shale development

Surface Impoundment Assessment for the State of Utah
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Scientific and Professional Societies

American Society of Civil Engineers

American Society of Limnology and Oceanography
Phycological Society of America

Utah Water Pollution Control Federation

Accomplishments and Honors

Alpha Lambda Delta, 1966

Tri~Beta, 1969

Sigma Xi, 1977

President, Association of Environmental Engineering Graduate
Students, 1977-1978

Student Representative, Utah Water Research Laboratory Research
Advisory Council, 1976-1977

Tau Beta Pi, 1979

Publications

Carbon, Nitrogen and Algal Biomass in Cold Desert Soil Crusts.
(M.S. Thesis) Utah State University, Logan, Utah. 1975.

A Users Information Manual for Nonlin——A Fortran Program to
Approximate Coefficients for a System of Nonlinear Equations.
Department of Civil and Environmental Engineering. Utah State
University, Logan, Utah. 1978. (with W. J. Grenney)

Book Review: Advances in Microbial Ecology. Volume I. M.
Alexander, editor. In: Quarterly Review of Biology 53(3).
1978. (with L. Merkle and M. Levandowsky)

Effects of 0il Shale Development on Phytoplankton Productivity.
Dissertation. Utah State University, Logan, Utah. 1979. 144 p.

Technical Reports

Water Quality Relationships to Flow-Streams and Estuaries. In:
Methodologies for the Determination of Stream Resource Flow
Requirements: An Assessment. U.S. Fish and Wildlife Service,
Western Water Allocation. 1976. C. B. Stalnaker and J. L.
Arnette, editors. pp. 35-88. (with W. J. Grenney and D. B,
Porcella)

Comment on Field Evaluation of Rock Filters for Removal of
Algae from Lagoon Effluents. Performance and Upgrading of
Wastewater Stabilization Ponds. E. J. Middlebrooks, D. H.
Falkenborg, and R, F, Lewis, editors. E.P.A.-600/9-79-011.
National Technical Information Service. Springfield, Virginia.

The Use of Biocassay Approaches for Assessing Phytoplankton Growth
in Lakes and Reservoirs. In: Phytoplankton-Environmental Inter-
actions in Reservoirs. M. Lorenzen, editor. Waterways Experi-
ment Station Technical Report. U.S. Army Corps of Engineers,
1979. (with D. B. Porcella)
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Unpublished Papers Presented at National
and International Meetings

Carbon, Nitrogen, and Algal Biomass in Cold Desert Soil Crusts.
Presented at the Annual Meeting of the NSF/Desert Biome, Tempe,
Arizona. March 1973.

Possible Impacts of Oil Shale Development on the Colorado River
System. Presented at the Annual Meeting of the Western Division
of the A.A.A.S. Missoula, Montana. June 1976.

Effects of Increased Common Salt Ions on the Productivity of
Phytoplankton Indigenous to the Colorado River System. Presented
at the IXth International Seaweed Symposium, Santa Barbara,
California. August 1977.

Potential Effects of 0il Shale Residues on Phytoplankton
Productivity in the Colorado River System. Paper presented

at the 4lst Meeting of the American Society of Limnology and
Oceanography. Victoria, British Columbia. 1978. (with V. D.
Adams and D. B. Porcella)
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APPENDIX E

THE INITIAL TMPOUNDMENT LISTS



MUNICIPAL IMPOUNDMENTS

Form

SIA # Filed
Mun 1 A1l Altamont
Mun 2 A 2 Bear River City
Mun 3 A 3 Beaver
Mun 4 A Blanding

4 Bloomington
Mun 6 1 5 Bonanza
Mun 5 1 6 Castle Dale (Orangeville)

7 Cedar Hills

8 Copperton
Mun 7 A 9 Corinne
Mun 8 A 10 Delta
Mun 9 All Duchesne
Mun 10 A 12 Dutch John

13 Emery
Mun 11 A 14 Ephraim
Mun 12 115 Ferron
Mun 13 A 16 Fillmore
Mun 14 117 Granger Hunter Improvement District
Mun 15 A 18 Grantsville
Mun 41 A 19 Gunnison
Mun 16 A 20 Henefer
Mun 17 A 21 Huntington
Mun 18 1 22 Hurricane
Mun 19 A 23 Kamas
Mun 20 1 24 Lakepoint
Mun 21 A 25 Lark
Mun 22 A 26 Lewiston
Mun 23 A 27 Logan
Mun 42 A 28 Manila
Mun 24 A 29 Midvale
Mun 25 A 30 Milford
Mun 26 A 31 Morgan
Mun 43 A 32 Neola
Mun 27 A 33 Nephi
Mun 28 A 34 Oakley
Mun 29 A 35 Parowan
Mun 44 A 36 Perry
Mun 30 A 37 Plain City-Far West
Mun 31 A 38 Richmond
Mun 32 A 39 Roosevelt

40 Salem Hills
Mun 54 A 41 Salina

42 Sandy

43 Sweetwater
A = Assessed (Section 1 and 2 forms filed)
1 = Located (section 1 filed)
Italicezed entries areadditions to the original lists



Mun
Mun
Mun
Mun

Mun

Mun

Mun
Mun

Mun

Mun

Mun

Mun
Mun

Mun
Mun

Mun
Mun
Mun

45

46

47
48

48

56

50

37
38

39
40

51
52
53

Form

Filed

A 44 Tropic

1 45 Washington
A 46 Wellsville
A 47 Wendover

State Facilities

A 48 Willard Bay State Park
49 Wendover Rest Stop
50 Utah State Prison

Federal Facilities

A 51 Bryce Canyon (National Park Service)
52 Dugway Proving Ground
53 ‘Fort Duchesne
Glen Canyon National Recreation Area
A 54 Bullfrog Basin
A 55 Hall's Crossing
56 Hite Crossing
57 Wahweep Marina
1 58 Natural Bridges National Monument
59 Tooele Army Depot
60 . Utah Launch Comples
61 Whiterocks
A Dinosaur National Monument (National

Park Service)
National Forest Service

1 Ashley National Forest
62 Buckboard
63 Luscerne
64 Cedar Springs
65 Bootleg
66 Dutch John
67 Altona
Dixie National Forest
A 68 Duck Creek
A 69 Panguitch Lake
70 Four Mile Bench
Fishlake National Forest
71 Fishlake
Uinta National Forest
A 72 Lodgepole
A 73 Blackhawk
Wasatch National Forest
A 74 Bear River
A 75 Box Elder
A 76 Provo River



Forms
SIA # TFiled
Ind 23 A 1
Ind 39 A 2
3
4
5
6
Ind 18 A 7
8
Ind 9 A
Ind 7 A
11
12
13
14
15
16
Ind 22 A
17
18
Ind 1 A 20
Ind 2 A 21
Ind 38 A
Ind 27 A 22
23
25
26
Ind 10 A 27
Ind 20 A 28
30
Ind 3 A
31
Ind 30 A 32
34
Ind 26 A 35
Ind 19 A 36
37
Ind 32 1
Ind 12 1
Ind 8 A 38
Ind 31 4

INDUSTRIAL IMPOUNDMENTS

American Commodities
American 0il (dmoco 0il Co.)

Atlas Minerals

Blackhawk Resinin Chemicals
Brush Berylium

Bunker and Sons Dairy

Cache Valley Dairy Association
Cache Valley Trout Farm
Caribou Four Corners

Chevron 0il

Clinton 01l

Combined Metals Reduction Work
Cui International

Dixie Basin Smelters

ELl Paso Natural Gas

Energy Fuels

Betty Mine

Glade Pit

Equity 04il

Essex International

Filtrol Corporation

Fur Breeder's Agricultural Coop

Georgia Pactfic Corp

Gossner Cheese

Great Salt Lake Minerals

Hollingsworth

Humble 0il and Refinery Co.

Husky 04l

Ideal Cement Company

Kennecott Copper Corporation
Arthur Concentrator
Magna Concentrator
Precipitation Plant
Tintic Division

Keystone Wallace Resources
Mariant--Dye Carbonic

Micro Copper Corporation
Miller, E. A., and Sons
Moroni Turkey Processing Plant

National Galvanizing

NL Industries

Park City Ventures
Parnell

Pepperidge Farm, Inec.

Hy rum

North Salt Lake
Salt Lake City

Moab

Delta
Delta
Smithfield
Smithfield
Woods Cross

North Salt Lake

Vernal
Bauer
Garland
Hurricane
Aneth

Abajo Mts.

Ashley area
Milford

Salt Lake City

Midvale

Sigurd
Logan

Ashley area
Roosevelt

North Salt Lake
Devil's Slide

Arthur
Magna
Copperton
Eureka

La Sal
Wellington
Moab
Hyrum
Moroni

Centerville

Rowley

Park City
Laketown
Richmond

rendering
0il refinery

uranium

ore process
milk processing
milk processing

0il refinery

0il refinery
petro crude oil
coal byproducts
animal byproducts
copper milling
petro natural gas

uranium

uranium

petro

copper milling
milling catalyist
animal byproducts
mink feed

petro crude oil
oil refinery
cement

copper milling
copper milling
copper milling
lead, copper and
zine milling
copper milling
€Oy plant
copper milling
slaughterhouse
slaughterhouse,
turkey
misc. zine
galvanizing

slaughterhouse



Forms
SIA # Filed

Co.

No Imd 35 used

Ind 5 A 40 Phillips Petroleum Company Woods Cross o0il refinery
- 41 Pinder Pit-Transwestern Duchesne oil waste
Ind 33 A 42 Reilly Tar and Chemical Provo chemicals, coal
tar
: Ind 6 1 43 Rio Algom La Sal uranium milling
‘ 44 South Ogden Products Corp. South Ogden cannery
Ind 34 1 45 Southern Pacific Railroad Ogden petroleum recovery
46 Springville Nat. Fish Hatchery Springville fish
Ind 14 1 45 Stauffer Chemical Company Vernal milling, mining
Ind 13 A 46 Stauffer Chemical Company Magna fertilizer
47 Syro-Steel Woods Cross steel
Ind 36 1 48 Texas Gulf Incorporated Moab chemicals
Ind 29 A 49 Thatcher Salt Lake chemicals
Ind 4 A 50 Tri-Miller Packing Hyrum « slaughterhouse
51 TUnion Carbide Salt Lake chemicals
532 U.S. Fuel Hiawatha coal washing
53 U.S. Smelt Refinery and Mining Midvale smelter
Ind 28 A 54 U.S. Steel-Geneva Provo milling steel
55 Utah and Idaho Sugar Garland sugar refining
¢ 56 Utah Hide and Tallow Spanish Fork animal byproducts
57 Utah Power and Light
‘ Ind 15 A Carbon Plant Castle Gate
.. Ind 25 A Gadsby Plant Salt Lake
Hunter Plant Emery County
P Ind 24 A Huntington Plant Huntington
: 58 Utah State Prison Draper milk processing
) ' slaughterhouse
59 Valley Rendering Corporation Hyrum animal byproducts
o Ind 16 A 60 Wasatch Chemical Salt Lake chemicals
i 61 Weber County Incinerator Ogden misc. garbage
62 Wellington Coal Cleaning Plant Wellington coal washing
[ Ind 17 A Western Dairymen Coop, Ine. Richmond
: Ind 37 A 63 Western Refinery Midvale smelter
Ind 21 1 64 Western Zirconium
: 65 Williams Energy Company Moab petro LP gas
Ind 11 A 66 Pacific States Cast Iron Pipe  Provo pipe



Forms
SIA # Filed

Agr 6 A 1

Agr 5 A 2

Agr 7 A 5

Agr 1 A 6

Agr 4 A 8

10

11

12

AGRICULTURAL IMPOUNDMENTS

Beaver County

Jim Craw: Minersville, impoundments for liquid wastes from
animals :

Minersville Cow Palace Dairy: Minersville, impoundments for
liquid wastes from animals
Box Elder County

LDS Church Locin Farm Stake: Willard, impoundments for liquid
wastes from animals, hogs

J. Y. Ferry and Sons: Corinne, impoundments for liquid wastes
from animals
Cache County

William Harris: Richmond, impoundments for liquid wastes from
animals, dairy

Utah State University: Logan, impoundments for liquid wastes
from animals, dairy
Millard County
€ and L Dairy: Delta, impoundments for liquid wastes from
animals
Salt Lake County
Fassio Egg Farm: Herriman, impoundments for liquid wastes from
animsgls
Sanpete County
Gunnison Valley Dairy Coop.: Centerfield, impoundments for
liquid wastes from animals
Sevier County
Hi-Roe Dairy: Monroe, impoundments for liquid wastes from
animals
Tooele County

Pine Valliey Ranch for Boys: Tooele, impoundments for iiquid
wastes from animals

Proud Porker; Grimm, E. W.; Globe Investment Co.: St. John,
impoundments for liquid wastes
from animals



13

14

15

Agr 3 A
Forms
SIA # Filed
Min 1 1
Min 2 A
Min 3 1

Utah County
Brigham Young University: Salem, impoundments for liquid wastes
from animals, dairy
LDS Church Sandy and North Sandy Stakes: impoundments for liquid
wastes from animals, hogs
Washington County
Eldon Gentry: Washington Fields, impoundments for liquid wastes
from animals
Weber County

Huntsville, impoundments for liquid wastes from

animals
Eugene Jensen: Centerfield
MINING
Anaconda Company (1)
Hecla Mining Co. (2) Hailstone (Shut Down Spring 1973)
Kaiser Steel (4) Sunnyside
Valley Camp of Utah, Inc. (2) Scofield
Mayflower Mine Keetley (Heber)
Peabody Coal Company Huntington



SWN e

10.

11.
12.
13.

14.
15.

16.
17.
18.
19.
20.

Company

Adams and Dizas
Alak Energy
Altex 0il Corporation

American Quasar Petroleum

Anschutz Corporation

Asamera 0il Company

Atlantic Richfield

Aztec 0il and Gas
B. Behling

Belco Petroleum

Ben Montin Gree
Boardwalk Petroleum

Bow Valley Explorations

Burton & Hawks
B. W. Hancock

C. C. Company
Champlin Petroleum
Chase Grossman
Chorney 0il Company

Chevron

OIL & GAS

Field

Greater Cisco Area

undesignated
Blaze Canyon

Hogback Ridge
Pineview
Lodgepole

undesignated

Altamont
Bluebell

East Canyon
Overlook

San Arroyo
Boundary Butte

Gothic Mesa
Ferron

San Arroyo
Coyote Basin
Natural Buttes
White River
Wonsits Valley
undesignated

San Arroyo

Greater Cisco Area

Altamont
Bluebell
Bluebell

Sowers Canyon

Stateline
Bar X

Greater Cisco Area

Pineview
Danish Wash
undesignated

Altamont
Bluebell
Bluebell
Powder Springs
Horseshoe Bend
Red Wash Mesa
White River

E-8

SIA
0&G TForms

Gas 0il Total # TFiled

-1 1-1  1-1

0-2 - 0-2

- 0-1 0-1

0-1 - 0-1 8 A

22-3  24=3 24-3 9 A

- 2-1  2-1

-1 1-0 1-1

5-0 5-0 5-0 30 A

-0 1-0 1-0 116 A

0-2 - 0-2 3 A

0-1 0-1 0-1

22-8 22-8 22-8

- 18-12 18-2 17 A

- 9-1 9-1

0-1 0-1 o0-1

2-0 - 2-0

0-1 0-1 0-1

27-12 - 27-12

8-0 80 8-0

- 2-1  2-1

0-1 0-1 0-1

1-0 - 1-0

2-0 1-0 2-0

3-0 7-0 7-0 49 A

8~1 15-4 15-4

5.1 7-0 7-1°' 93 A

0~1 0-1 0-1

1~2 - 1-2

4-0  1-1  4-1

0-2 0-1 0-2

31 3-1 3-1 10 A

0-1 - 0-1 2 A

0-1 - 0-1 ‘

7-0  8-0 8-0 50 A

49-0 49-0 49-0

5-0 5-0 5-0f 126 A

0-1 0-1

- 0-3  0-3 12 A

2-0 - 2-0

0-1 0-1 0-1



21.
22.

23.

24.
25.
26.
27.

28.
29.
30.
31.
32.

33.

340

350

36.
37.
38.

Company

Commanche 0il

Consolidated

Continental 0il

Coxdillera Corporation
Crest 0il Company
CSV Exploration

Diamond Shamrock

D. J. Stomne

Dow and Marks
D.P.J. 0il Company
D. W. Cannon

Energy Reserves
Equity 0il

Exxon 0il Company
Flying Diamond

Fossil Petroleum
Franciscan 0il

Frazier

Field
Horseshoe Bend

Salt Wash

Akah

Bluff

Desert Creek
Recapture Creek
Tohanadla
Southman Canyon

Bluff
Greater Aneth
Quray

Clear Creek
undesignated
Bar X

Altamont
Bluebell

Cedar Rim
Castle Peak
Monument Butte
Nuttes Canyon
Coyote Basin
Horseshoe Bend
Pariette Bench
Rockhouse Mesa
Rockhouse Watch
Buck Canyon

0il Springs
Recapture Creek
Roosevelt

River Junction

Ashley Valley
Walker Hollow

Farnham Dome
Ashley Valley

Walker Hollow
undesignated

Halfway Hollow
Horseshoe Bend

Ferron
Monument Butte

Greater Cisco Area

E~9

SiA
0&G Forms
Gas 0il Total # Filed
3-3 - 3-3 13 A
-2 1-2 1-2
1-0 1-0 1-0
3-0 30 3-0
1-0 1-0 1-0
1-0 1-Q 1-0
5=-1 51 51
0~2 - 0-2
2~-5 2-5 2=5
43-20 43-20 43-20
1-1 - 1-1
2-14 - 2-14 6 A
0-1 - 0-1
1-0 - 1-0
3-2 32 3-2 51 A
2-0 2-0 2-0 95 A
4-0  4=0  4-0
1-0 1-0 1-0
41 7-1 7-1
0o-1 0-1 0-1
- 6~1 6-1
33 2-2 3-3 14 A
6~-0 60 6~0
2-3 - 2-3
2-6 - 2-6
0-1 - 0-1
1-0 - 1-0
1-0 1-0 1-0
0-4 0-4 0-4
1-1 1-1 1-1
- 6-4 64
30 3-0 3-0
1-1 - 1-1
- 5-5 5-5
36~2 37-2 37-2
1-0 - 1-0
- 1-1 1-1
0~-1 0-1 0=-1 15 A
- 0-1 0-1
- 0-1 0-1
- 0-3 0-3



39.

40.
41.

42,
43.
44,
45,
46.
47.

48.

49,
50.
51.
52.
53.
54.
55.
56.
57.

58.

59.

Company

Friar 0il

Gas Producing

Getty 0il Company

Gillian and Fix
Gilman Hills

Glen Ruby

Globe Mineral

G. 5. Campbell

Gulf 0il Corporation

Hiko Bell

Hollando/Travis
Holmes/Ventures

Husky 0il

Isabelle Thomas

K. Chattin

Ken D. Luff

Rutch Industries

Ladd Petroleum Company

Mapco Incorporated

Merrion/Bayless

Mesa Petroleum Company

Field
Duchesne
Gusher
Ouray

East Canyon
Horse Point

Greater Cisco Area
Ouray

Big Flat

Gusher

Monument Butte

Altamont
Bluebell
Duchesne
Bluebell
undesignated
Brennon Bottom
Gypsum Hills
Wonsits Valley
Horseshoe Bend
undesignated

Bonanza
Flatrock

Ashley Valley
Turner Bluff
Altamont

Greater Cisco Area
Starvation

Walker Hollow
Cedar Rim
Recapture Creek

Altamont
Island

Bookcliffs
Bluff

Broken Hills
Rockwell Flat
Wilson Canyon
Yellow Rock

Little Valley

E~10

SIA
0&G Forms

Gas 0il Total # Filed
2-2 2-1 2-2 18 A

- 0-1 01
36~47 36-42 36-47

2-1 2=1 2~1 4 A
1-0 - 1-0

1-0 - 1-0

-1 - -1

0-2 0-2 0-2

- 0-2 0-2

- 0-2 0-2
17-3 20-3 20~3 52 A
28-0 28-0 28-0 120 A
1-0 1-0 1-0 19 A
6-0 - 60

- 5-0 5-0

3-0 3-0 3-0

- 3-0 3-0

- 0-16 0-16

0-1 - 0-1 16 A
0-1 - 0-1

0-1 - 0-1

0-1 0-1 0-1

- 1-1 1-1

1-0 1-0 1-0

9-0 13-0 13-0 65 A
0-2 - 0-2

2-0 2-0 2-0

5-1 5-1 5-1
28-2 28-2 28-2

6-0 6-0 6-0
15-6° 13~6 15-6 45 A
3-2 - 3-2

1-1 1-1 1-1

2-0 2~0 2~0

1-0 - 1-0

1-0 - 1-0

1-0 1-0 1-0

1-0 1-0 1-0

1-0 1-0 1-0



60.
61.

62.

63.
64.

65.
66.
67.

68.

69.

70.

71.
72.
73.
74,
75.
76.
77.
78.
79.

80.
81.
82.
83.

Company
Mineral Soil

M. M., Travis

Monada Petroleum -
Corporation

Monsanto

Mountain Fuel Supply

Northwest Explorations
N. P. Energy
0il Developers of Utah

Pacifie Transportation
Supply

Phillips Petroleum

Polumbus Petroleum

Reserve 0il and Gas
Rex Monahan

R. Lacy

Robert S. West
Rockwell Flat

R. Pumpelly

Sanchez O'Brien

S. H. Cort

Shell 0il Company

SO Arkansas

Southern Natural Gas
Stava Pumpelly
Strck. Rgr. Dymd

Field
Gusher

Pleasant Valley

Gusher
McElmo Mesa

Clay Basin
Ferron
Island
Yellow Rock

Clay Basin
Greater Cisco Area

Cedar Rim
Starvation
Indian Ridge

undesignated
undesignated

Greater Aneth
Bridger Lake

Segundo Canyon
Westwater

Peters Point
Greater Cisco Area
Ashley Valley
undesignated
Recapture Creek
Agate

Yellow Rock
Greater Cisco Area

Altamont
Bluebell
Bluebell

Bull Canyon
Long Canyon
Gravel Pile

Monument Butte

E-11

STA
0&G Forms

Gas Qil Total # Filed

0-1 0-1 o0-1

- 0-2 0-2

- 0-1 o0-1

4=0  4=0  4-0

8-7 8-7 8-7

6-1 -  6-1

-0 - 1-0

- 01 o0-1

1-0 - 1-0

0-5 0-1 0-5

4-0  4=0  4=0

-0  1-0 1-0

1.0 1-0 1-0 20 A

-1 -  0-1

222 = 2-2

88-18 88-18 88-18

4-3  4=3 43 11 A

-1 - 1-1

16-8 15-8 16-8

6-2  5-0 6=2 5 A

2.0 - 2-0

- 50 5-0

-1 - 1-1

- 1-0 1-0

- 86-1 86-1

-0 1-0 1-0

-1 -  0-1 |

61-4 754 75-4 73 A

15-1 15-0 15-1

3-0 40 40 I &

0-1 10-1 10-1

1-0  1-0  1-0

0-3 0-1 0-3

-1 -  o0-1



E-12

SIA
0&G Forms
Company Field Gas 0il Total # Filed
84. Sun 0il Company Powder Springs 0-2 - 0-2
Red Wash 0-1 - 0-1
85. Superior 0il Greater Aneth 180~16 180-16 180-16
86. Tennaco 0il Company Upper Valley -  25-0 25-0
87. Terra Resources ' Bar X 7-0 - 7-0
88. Teton Energy Company undesignated -0  0-1 1-1
89. Texaco Nine Mile Canyon 1-0 1-0 1-0
Fence Canyon 1-0 - 1-0
Greater Aneth 200-17 200-17 200-17
Ismay Flodine 25-5 25-5 25-5
McElmo Mesa 0-1 1-1 1-1
Bluebell 30 30 3-0 114 A
Fence Canyon 3-0 - 3-0
Seep Ridge 4-4 - A
Walker Hollow 1-0 - 1-0
90. Texas American 0il Island 1-0 - 1-0
91. Titan 0il Company undesignated - 0-8 0-8
92. Trend 0il Company Bryson Canyon 3-7 - 3-7
93. Union 0il Company Monument Butte 1-0 1-1 1~1
Big Indian -3 0-3 0-3 1 A
Lisbon 13-9 13-9 13-9
South Ismay -0 1-0 1-~0
94, Utex Altamont 4-5  4~-5 45 29 A
Bluebell 1-0 -0 1-0 131 A
Bluebench 1-0 1-0 1-0
95. Vern Bolindes Grassy Trails - 1-1 1-1 7 A
96. Vukasovich 0il Greater Cisco Area 0-8 0-2 0-8
97. Walter Duncan Greater Aneth 1-0 1-0 1-0
98. WA Moncrief ' undesignated 4-0 50 5~0
99. WD Broadhead Agate 0-2 - 0~-2
Gravel Pile 0-2 - 0-2
100. Wexpro Company Patterson 0-1 0-1 0-1
101. W.H. Management Walker Hollow 0-1 - 0-1
102, Willard Pease Greater Cisco Area 7-4 0-3 7-4
Pear Peak 1-0 - 1-0
undesignated - 2-0 2-0
Cowboy - 4-0  4-0
Stateline 1-0 - 1-0

Westwater 0-2 - 0-2



103.
104.
105.
106.

Company

William Bush

WMS Ranches Incorporated
Wright Contact

William G. Hellis

Field

Agate
Mexican Hat
Anido Creek

undesignated

E-13

SIA

0&G Forms
Gas Qil Total # ©Filed
1-0 - 1-0
- 3-0 3-0
- 3~0 3-0
0-1 - 0~1
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DISCLAIMER
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U.5. Environmental Protection Agency, and approved for publicatiom.
Approval does not signify that the contents necessarily reflect the
official ground-water protection policy of the U.S. Envirommental
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PREFACE

The Manual for Evaluatiﬁgngﬂthﬁinéﬁioh“Potentiél of Surface

Impoundments was prepared specifically for implementing a standardized

evaluation system for the EPA Office of Drinking Water Surface
Impoundment Assessment (SIA) an@ serves as the training manual for that
assessment; 'The SIA evaluation system set forth -in thé manual is based
upon the previous work by Harry E. LeGrand who begag over 15 years ago to
develop a standardized, consistent approach to the>selection of proper
waste disposal sites, This system départs from the LeGrand system in
order to accommodate certain philosophical differences concerning
ground-water protection and specific techmnical aspects related to

surface impoundments. Tn no way does this detract from the importance

of the LeGrand system in serving as the basis for- the SIA evaluation

system.

This manual also was prepared with the assistance of the SIA work

group who made many valuable suggestions. The work group members are:

Jack Keeley

Ground Water Research Branch

Kerr Eavironmental Research
Laboratory/EPA

Ada, Oklahoma

Charles Kleeman '
Ground Water Protection Secticn
EPA/Region III

Richard Bartelt
Ground Water Protection Section
EPA/Region V

James K. Channell -

Hazardous Materials Branch
EPA/Region IX
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George Garland,

Toby Goodrich - - .. .-
Office of Solid Waste
EPA/Headquarters

Jane Ephremides,

Larry Graham, -

Ted Swearingen,

Lyle Silka

Office of Drinklng Water
EPA/Headquarters

The Office of Drinking Water also extends its appreciation to the

following for their assistance In reviewing early drafts of this manual:

Bruce ¥. Latta
0il Field and Environmental Geology Section
Kansas State Department of Health & Environment

John Dudley
Water Quality Division
New Mexico Environmental Improvement Agency

Robert M. Sterrett :
Virginia Water Control Board

Donald G. Williams
Water Quality Bureau
Montana Department of Health and Environment

Ronaad G. Hansen
Water Pollution Control
Alaska Department of Environmental Conservation

Paul Beam
Bureau of Water Resources Management
Florida Department of Environmental Regu;ation

Robert Wall
Division of Water Polluticn Control
Nebraska Department of Envirommental Control

Leonard Wood :
USGS/Water Resources Division
Reston, VA
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Jay H. Lehr ) e
Tyler E. Gass  >" - =% - 7
National Water Well Association

John Osgood
Pennsylvania Department of Enviroumental Resources

James Geraghty, David Miller and Nat Perlmutter
.Geraghty and Miller, Imc.

Bob Kent

Texas Department of Water Resources

We also take this opportunity to thank the following for
assisting Messrs., Silka and Swearingen in collecting case studies
and field testing the evaluation system in the early phases of its
development.

John Scribner and Ronald G. Hansen
Alaska Department of Environmental Conservation

Mead Sterling and Lyndon Hammond
Arizona Department of Health

Tom Bailey and Alvin L. Franks
California State Water Resources Control Board

Orville Stoddard
Colorado State Health Department.

Dick Woodhall
Connecticut State Health Department

Paul Beam and Frank Andrews
Florida Department of Environmental Régulation

Rauf Piskin
Illinois Environmental Protection Agency

Bruce Latta and Bill Bryson
Kansas State Department of Health and Environment

Charles Bishop
Louisiana Department of Health and Human Resources
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Chester Harvey and Fred Eyer
Michigan Department’ of Natural Resources

Donald G. Williams
Montana Department of Health and Environmental Sciences

Bob Wall, Clark Haberman, Jon Atkinson and Dennis Heitman
Nebraska Department of Envirommental Control

‘Wendall McCurry

Nevada Division of Environmental Protection

Patrick A. Glancy and Jon 0. Nowlin
USGS/Water Resources Division
Nevada

Joa Pierce, Maxine Goad, Mike Snavely and John Dudley
Kew Mexico Environmental Improvement Agency

Dan Serrell ,
New York Department of Health

Norman Peterson
North Dakota State Health Department

Mark Coleman and Dick Jones
Oklahoma State Department of Health

Harold Sawyer
Oregon Department of Environmental Quallty

Jerry Mullican and Bob Kent
Texas Department of Water Resources

Charles Ratte
Vermont Agency of Environmental Conservation

R.M. Sterrett, Eugenme Siudyla and Virglnia Newton
Vlrginla Water Control Board
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INTRODUCTION

An objective of the surface impoundment assessment (SIA)
program (see Figure l) is to rate the contgminatign potential of ground
water from surface impoundments and to develop practices for the
evaluation of different surface impoundments (elseWﬁere referred
to as pits, ponds, and lagoons). One of the activities conducted
under the SIA program is the application of the evaluation system
described in the present manual. This evaluation system applies
a numerical rating scheme to different impoundments that yields
a first round approximation of the i:elativé gi’ound-;water contamination
potential of these impoundments.

The basis of this system was developed by Harry E. LeGrand
in 1964. LeGrand and Henry S. %rom Qz%éaéd_ed .and improved |
the sy;stem in 1977 under contr’act to the oﬁiée ofv -Drinking Water.
The present system described in this manual has been modified |
by the Office of I?rinking Water through consulfation with LeGrand
and Brown to reflect its ground-water prbtection phﬂos§phy.
Before the selection of the present eva.-luation system, other
standardized systems were considered (Cherry, et.al., 1975; Pinder,
et. al., 1977; Phillips, 1976) but were not deemed as suitable for the

purposes of the assessment. The system is designed to provide an
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approximation of the ground-water contamination potential. of
impoundments at a minimum cost; * Precise, in-depth investi-
gations of actual ground-water contamination from surfa,cé impound-
ments (L e., drilling, etc.) would be too costly and time-consuming
and are not involved in this first-round site evaluation. The specific
site mvesfigations info a.étual contamiﬁation v&fould begin after this
assessment is finished in order to optimize expenditures. Those
sites identified as high contamination potential would be addressed
first.

The philosophy guiding the development of this surface impound-
ment evaluation system is that underground drinking water sources
must be protected for both present and future users as intended
by Congress in the Safe Drinking Water Act, i9’?4. Ground-water

pollution occurs when contaminants reach the water table (saturated

zone) beneath the site. Th_is is contrary to the commonly held

view that ground—ﬁai:e'r c.ontaminatidn ééﬁﬁot-légally be determined
until the contaminated ground water crosses the property boundaries
of the facilities. EPA believes that in order to protect the nation's
ground-water resources it is necessary to identify potential contamin-
ation at the source where preventive measures may be initiated.

The purpose of this evaluation system is to rank impoundments



in terms of their relative ground-water contamination potential.

The evaluation system considers-séveral hydrogeologic parameters
in the rating of the site. There are numerous parameters that

may be used in evaluating a site. However, ~many of these para-
meters are related and their simultaneous consider_ation would he
redundant. Thus, oxﬁy sélected parameters representative of
different processes, have been included. The present evaluation
system provides a standardized methodology which will ensure more
consistent national results.

The parameters used in the present SIA system have been separated
into two distinct groups which correspond o the two phases of the
evaluation, i.e., 1) the rating 6f the ground water contamination
potential itself and 2) the rating of the relative magnitude of potential
endangerment to current users of underground drinking water sources.

The parameters cons:.dered umque in ratmg the ground-water contamin- -

ation potential are 1) the thickness of the unsaturaj:ed zone and the
type of earth material of that zone, 2) the relative hazard of the
waste, and 3) the quantity and quality of the underground drinking
water source beneath the site. The parameters considered unique
in determining the rating for the potential for endangerment of
currently used water resources include: 1) the type of water source,
i. e. ground water or surface water, 2) whether that water source

is in the anticipated flow direction of the contaminated ground water



(if such contamination occurred); and 3) the distance between the - .

potential contamination source and the water source. These para-.
meters account for the basic processes and factors which determine
the contamination potential of ,the.site and which indicated the relative _

threa.t to underground drmkmg water sources.

LIRS S
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The IeveI of contamma.tmn of ground water is sub]ect to varymg
degrees of attenuation as the water flows through the unsatura.ted |
zone and on through the aquifer; however, the evaluation focusés
on the potential for contamination of underground water sources.
Attenuation mechanisms are very complex, varying with the fype of
waste, earth material, and physico-chemical environment. A general
site evaluation system concerned with ‘an approximation of the contamin-
ation potential cannot consider the specific attenuative capabilitieso

of different earth materials for different wastes, particularly since

there exists a vast varlety of ccmplex Wastes possible. This evaluation .

'system therefore treats attenuatmn in an mdlrect manner by consuiermg

it in combination with permeabilify.
The evaluation is performed in a sequence (see Figure 2). The

first four steps invoive the evaluation of the potential for ground water

fo be contaminated by rating the site's hydrogeology and waste character.

The fifth step then determines the site's overall contamination potential
relative to other rated sites by combining the first four steps. It must be

stressed that this overall rating will express only a site's hydrogeologic



Step 1
Rating the Unsaturated Zone

Step 2
Rating the Ground Water Availability

. Step 3 ‘ N
Rating the Ground Water Quality

Step 4
Rating the Waste Hazard Potential

Step 5
Overall Ground Water Contamination Potential
Step 1 + Step 2 + Step 3 + Step 4

Step 6
Rating the Potential Endangerment to Water
Supplies

Figure 2. Generalized sequence of steps involved in the SIA
evaluation system.




conditions relative to those conditions for all possible sites, and

does not relate to a site's absolute degree of ground-water contamin-

" ation. Such determination‘of-actual contamination involving ground-

water monitoring and sampling procedures must be made following
site specific investigations. This system allows the investigator to
assign priorities to sites on the basis of contamination potential so
that the iﬁvéstigator could then concentrate résources upon the further
investigation of these sites that rank highest in terms of their conta-
mination potential.

Precise data is not necessary for the application of the
SIA evaluation system. Performing precise measurements of the
the depth to the water table, the character of the earth materials
underlying the site, the hydrogeology at the site, etc., can be costly
and time consuming. If must be remembered that this evaluation

system is a first~-round approximation and therefore estimates based

‘on the best available information will be used with the expectation that

they will provide satisfactory results for first-round evaluations.



.. STEPI .
GUIDANCE FOR RATING THE UNSATURATED ZONE
The earth material 'cha.ragteri.stics of the unsaturated zone
underlying the surface impoundment are rated to de_termi.ne the
potential for contaminanfs to reach the water table. This step
involves the combined rating of a) the thickness of the unsaturated

zone, and b) earth material (both consolidated and unconsolidated

rock) in the unsaturated zone (see Table I).

Step 1, Part A, Determination of the depth to the saturated zone for Step 1

Contaminants attenuate to j_rarying’ degrees as they migrate down
through the unsaturated zone, depending upon the thickness and the
type of earth material. Therefore, more favorable conditions exist
where the water table is de?per. TI;e depth to the saturated zone is
 the depth from the base of the surface impoundment to the water tablé.
This depth may be measured to the water tabl"e in unconfined aquifers
(See Site 1 in Figure 3) or, in the case of a confined aquifer, to
the top of the confined aquifer (See Site 2 in Figure 3). Where a

perched water table is known to occur, the depth may be measured



GUIDELINES FOR DETERMINING CATEGORY

TABL I
Step 1. Rating of the Unsaturated Zone.
Farth Material
Lategory i i 1t v v Vi
inconsolidated Gravel, Fine to Very pand with TSand with Clay with Clay
Rock Medium to Fine Sand < 15% clay, > 15% but | €50% sand
Coarse Sand bilt £50% clay ‘
Consolidated Cavernous or |Fractured hands tone Sandstone 57 1ts tone Unfractured
Rock Fractured Igneous and (Moderately (Well ‘ Shale,
Limestone, Metamorphic Cemented) Cemented) lgneous and
Evapori tes, (Except Lava) Fractured Metamorphic
Basalt Lava Sandstone bhale Rocks
Fault Zones {Poorly o
Cemented)
Representative ' '
Permeability
2
in gpd/ft - . 2200 "2 - 200 0.2 - 2 £0.2 < 0.02 £0.002
-2 -y -2 -5 -4 -5 -6 ta7
in cm/sec -~ >10 190 - 10 IIO - 10 <10 <10 <10
’ . RATING MATRIX
c >30 9A 68 he 20 OE COF
m: >10 %30 98 78 5C 3D 1E 06
£
YN >3 %0 9c 88 6C 4o 2E " OH
'c o ‘ :
gg >1 43 9D 9F 7C 50 3E IF
QU b o~
£330 < 9E 96 9H 91 94 9K
Um o
— W
£~ o
===




to it rather than the underlying regional water table (See Site 3

in Figure 3). The investigator will decide whether to measure

the dépth to the perched water table or ignore it and measure

to the regional water table. This decision should be based on

the extgnt and thickness of the perched water table and its usefulness
as a drmkmg water éourée. If the pei'ched v?ater fable is currently
being utilized as a drinking water source, the depth should be
measured to it.

Watér tables fluctuate on a diurnal, seasonal and annual basis
due to natural and artificial causes. For this assessment system
thé depth to the water table should be determined on the basis
of the seasonal high water table elevation. As is shown in Table I,
the depth determination does not have to be exact since the
intervals are large. Illustrations of possibie well hydrographs

are shown in Figures 4 and-5. Figure 4a depicts a hydrograph
' of a well in Ilinois which-is only affectéd by Seasonal climatic
variation. The depth to water ‘table would be taken as approximately
five feet (1. 6 meters). In Flgure 4b the well hydrograph llustrates
a water table which is affected by seasonal pumping variation.
Pumping is greatest and, as a result, the water table is lowest

during May through September, the hot season when consumption

‘10



Unsaturated
Zone - ©
Thickness
x o - ’
- ) Water Table

Aquifer

SITE 2

w—‘—T\\\
Confining B§§L:t_:?ff§§—15555‘3" Zone
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a —

Unsaturated

Zone

ce
\
Aquifer
- . SITE 37 - |
—— - b
Unsaturated Perched . “:\‘j———— .
Water Table

\ 4 Regional

Water Table
Aquifer

Figure 3.

Guide for the determination
saturated zone (water table
or top of confined aquifer)
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of the depfh to the

in the unconfined case
for completion of Step 1.
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is greatest. Duringv the winter months of November through March
the demand decreases and the-ground-water table recovers. In this
case the depth to the water table would be computed at the highest
level, at 168 feet (51.2 hzeters) of ,elevaftion Af‘ather than the summer
levels of 142 feet (43 3 meters).

Flgure 5 shows a long period of record for a well hydrograph
located in Ainsworth, Nebraska, in which annual and longer term
fluctuations exist. Although the maximum change in water level
amounts to only about 6 or 7 feet (2 meters), other areas of the
country do experience much greater variation and should be
considered. However, in this example, the water level used in
determining the depth to the witer table should be the higher level
of 34 feet (10. 4 meters) below the surface. Note that in all these
examples, the more conservative estimate is used for depth to

the water table.

In the situatimi 1;r‘rt—leré a confined (éx:%ééiz;ﬁ) aquifer is encouﬁtered
below a disposal site and an unconfined (water table) aquifer does not
exist, the depth is measured to the top of that confined aquifer.

Due to the nature of the confined aquifer, the net hydrostatic head
of the system may decrease the possibility of contamination. However,

conditions are not steady-state and other phenomena may affect the

13
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net hydrostatic head of the confined aquifer. With the reductions
of head which can be experieneced. (as.in many irrigated areas of
the country), confined aquifers may become vulnerable to contamination

from surface sources through over pumping.

Step L, Part B, Determination of the earth material category for Step 1

The type of earth material must be identified in order to complete
Step 1. Table I contains an ordinal ranking of the general categories
of earth materials based upon permeability, secondarily upon sorption
character. The inclusion of sorption is based on the general
relationships between grain size/surface area and permeability/sorption.
Grain size (or pore size) is proportional to permeability and inversely
proportional to surface area v)hich is a_n impoﬁant factor in sorption
mechanisms. As grain size is inversely proportional to sorption

capacity, sorption capacity 1s inversely proportional to permeability.

- Thus, going from left to.right across the earth material éategories —

in Table I, permeability decreas_es while sorption generally 1_:ends
to increase. The categories take into account whether the permeability
of the material is primary (properties existing at the time of formation
such as the pore spaces) or secondary (properties of the material

imposed upon it sometime after formation such as joints, fractures,



faults and solution channels). Secondary permeability is usually
much greater than primary permedbility due to the larger pathways.
This distinction is very important in the categorization of earth
materials as the presence of secondary permeability increases
the ﬂow‘ of water and decreases attenuation. Fractu_res, joints,
and fa.ulté are cé,useci by .earth movemént anci generally become
closed and tighter with depth (generally within a hundred meters)
because of increased pressures and decreased weathering effects.
Faults often have an associated zone of crushed rock (fault breccia)
which may be highly permeable. |
The classification of the earth material should follow the
guidelines of Table I and of Figures 6 and 7 which supply further
assistance in the classification. Figure 6 gives a fairly compre-
hensive list of driller's terms found in driller's logs and the

equivalent classification for Table I.- Some groups of terms are

assigned to more than one category, in Whlch case the investigator
must make a judgement. In Figure 7, the equivalent Unified Soil

Classification System codes are shown.
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Earth Material Category
(and Step 1 Designation)~-- Classification
System Designation

Step 1

Unified Soil

Permeability
. Range (cm/sec)

Gravel (1) GW, GP
Permeable
Medium to Coarse Sand (1) - SW, SP-
> 1074 em/sec
Fine to Very Fine Sand (il) -.  SW, SP
Sand with 515% Clay, Sitt (111) GM, SM, SC Semi-permeabie
Sand with »15% but £50% Clay (I1V) GM, SM, ML 1072 to 10'6 cm/sec
Clay with €50% Sand (V) OL, MH Relatively imperme-
abl
Clay (v1) CL, CH, OH < 107° em/sec
Figure 7. Earth material categories and their approximate Unified Soil

Classification System equivalents.
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The geologic conditions beneath the site can be a very complex
layering of clays, sands andgravelsor "c_onsolida'ied sedimentary
rocks such as sandstone, limestone and shale. In these layered
situations the rating may be* a;ccomplished by considering the probable
hydrologs{ of the system. 'Where the dj;E:ferent_ _layers have similar
hydrologic properties, the layers may be considered a single hydrologic
unit for rating purposes. Where contrastmg'iajrérs are encountered,
best judgdment must be exercised in rating the site. For example,
if an impermeabie shale overlies permeable sandstone rate only
the thickness of shale, The investigator must be cautioned, however,
that in rating a case where hydrologically unlike layers alternate,
thé waste is more likely to mov;e throﬁgh the xﬁore permeable zones
and avoid the impermeable layers. As an example, a sand containing

clay lenses should be rated as if only sand were present (See Figure 8).

Similarly, where secondary permeability is present (i. e. fractures, ” i

joints and faults) the majoi' path of waste movément is through

the large conduits of secondary:perm.eability fa.ther than tﬁe i'nterstices"
of primary permeability. This results in a short circuit of any
attenuation cé.pabilii‘y present in the material.v In sﬁch cases, the

earth material would be rated as the more permeable categories.



» ‘ o .
JUnsaturated
‘Sapds

t. ., *Saturated Sands ° ' ot
. . * . » ' - . N . * . * .
. . * . - - | : . * . . * . ¢
[ . . L s N . . ’ . .
Figure 8. Hypothetical flow paths of waste- fluids seeping from a

- surface impoundment through unsaturated sands containing
clay lenses.
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Step 1, Part C, The Scoring of Step L

After the thickness of the mnéatirated zone and the type of earth
material in the unsaturated zone have been determined, refer to the
Step 1 matrix (in Table 1) and record the appropriate score for the

particular values of thickness and material.

Sources of information for completing Step 1.

Many data sources exist for the depth to the water table and
the geologic material beneath é site, The site may have specific
data available from State files if the site is permitted. The owner/
operator may have data on shallow bedrock and soils available
from borings or trenches made for the impoundment or nearby
building foundations. Nearby water wells may provide data on
the geoclogy and ground-water levels, and adjacent road cuts can
provide additional information on the subsurface.

General information 1s available from State agency reports -
such as the State geological survey, State departments of transpor-
tation soil borings, water resources agencies or universities with

departments concerned with geology and ground-water resources. |

The United States Geological Survey also publishes reports and

21



maintains files on ground water occurrence in each State. The
U.S. Department of Agrig:u}ture,‘ Soﬂ Conservation Service,
publishes county éoilé reports and maps with infariﬂé.fiq'xi on local
soil profiles and bedrock, depth to the water table and depth to

unweathered bedrock or parent material of the soil.

Example for determining the score for Step 1.

To score a site for Step 1, 'information is h;eeded on: 1) the
depth to the saturated zone and 2) the earth material of the unsat-
urated zone. The following example illustrates the method of
scoring a site and will be utilized in all steps of the evaluation
system. _ A .

A poultry processing plant, located in the Appalachian Valley
and Ridge Province of a Mid-Atlantic State, operates a two acre waste

treatment lagoon (about 8000 m ) for disposal of poultry processing

. waste water. The waste treatment lagoon is shown in the site planof _. _

Figure 9; Figure 10 gives thevs_ite location m relation to_loc’al

topography.

Example Stép 1, Part A. Determine the depth to the water table to

establish the thickness of the unsaturated zone. In this example the
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depth to the water table may be obtained from the driller's log
of the plant water well, Figure 11 'shows the driller's report which
indicates that the depth to the static water table is 33 feet (about

10 meters). This static water table level is not the seasonal high

water table at this site. The seasonal high water table would be

expected to occur around 25 feet (7.5 :meters.')'.

The depth to the water table could also be estimated by studying
the topographic map in Figure 10 if no well data was available.
The elevation of the lagoon bottom is estimated to be about 1020
feet (311 meters) Mean Sea Level as the site‘is located between |
two 1020 foot contours. The river is about 100 feet (30 meters)
to the west and, in the humid eastern climate; the water table
can be assumed to be the river level at the river. Since the lagoon
is close to the river, the water table is estimated to be about

the same elevation as the river, i.e., 990 feet (302 meters). This

is determined by hoﬁhg tirat the 980 foot (299 meters) elevation

crosses the river about 1 mile (1.6 kilometers) downstream and
the 1000 foot (305 meters) elevation crosses about 1 mile upstream.
Interpolation between 980 and 1000 gives a river elevation of 990
feet. By estimating the lagoon elevation (1020 feet) and adjacent
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river elevations (990 feei;); 'the water table depth is estixﬁated at

30 feet (about 9 meters). This estimate is fairly close to the
measured static water level m the well. This method of estimating
ground-water levels is useful only for perennial streams and is

not reliable in the arid western United States wherée streams are
intermittent. In such cases the ground-water level is often deeper
than the stream bed and may hz;we no relationsh.ip to the stream

level or topography.

Example Step 1, Part B. The second part of completing Step 1

is to estimate the composition of the earth material of the unsaturated
zone. For the Poultry Processing Plant, there is a substantial
amount of data available from a county geologic report, the driller's

report for the water well at the site and, several test borings

conducted at the lagoon site.” Figure 12 and 13 show the surface

bedrock configuration and the structural cross- section of the

area. The bédrock at the site 1s the Edinburg Formation composed
of shale and 1imestbne layers tilted at about 70 degrees to the

west. The Driller’s report containing the well log (Figure 14)
indicates that about 16 feet (about 5 metez;s) of unconsolidated

clay and gravel overlie a considerable thickness of variable lime-

stone down to 424 feet (129 meters).
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The logs of the test borings shown in Figures 15 indicate
a quite variable thickness-of sand and gravel (from 12 to.60 feet,
or 3 to 18 meters) abeve limestone. It would be expected in this
éu'ea of steeply tilted lixnestqne and ehale layers to have a rough,
variable bedrock surface as a result of differential weathering.

Example, Step 1, Part C. After determining the thickness of

the unsaturated zone (7.5 meters) and the type of earth material
in the unsature.ted zone, the Step 1 score can be determined from
the Step 1 matrix in Table I forA the following parameters:

Thickness of the unsaturated zone = 7. 5 meters

- Material of the unsaturatefi zone = 3 meters of sand and gravel
4.5 meters of limestone

As the sand, gravel and limestone ai'e of similar hydrologic
character and in the same ea_,rth maf;erial category of Step 1,
 their thickness can be combined so that the-Step 1 score would §
be determined for 7.5 meters of category "T" materiai rated at
9C. (The presence of a liner would be noted by recording f.he
appropriate code in the reporting form.)
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the Poultry Processing Plant.
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STEP 2
GUDANCE FOR RAT]NG GROUND WATER

AVAILABILITY

Determining the ground-water availability ranking.

The ability of the aquifer to transmit ground water depends
upon the permeability and éamré.ted thickness of the aquifer.
Step 2 provides the guidance to determine the ground-water
availability rating of the aquifer. Since this ét::aluation system is
a first-round approximation, the ground-water availability rating
is not exact, but an approximation. The categories of earth material
which make up the saturated zone are the same categories as used
in Step 1 but have been combiped into good, fair and poor aquifer
material categories (Table II).

Estimate the aquifer's saturated thickness (in meters) and the

type of earth material in the saturated zone as done for Step 1.

- Choose the kappropriate ranking in the matrix of Step 2 (Table -

o) from the respective saturated thickness and earth material
category. The lefter accompanying the ranking is for the purpose
of identifying what the ranking's derivatio—n is if, at sometime in
the future, there is reason to veriy the number.

Sources of information for completing Step 2.

Sources of information in determining the parameters of Step 2

are similar to those of Step 1.
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GUIDELINES FOR DETERMINING CATEGORY

Step 2.

TABLE 11

Rating of the Ground Water Availability

Earth
Material
Category

Unconsolidated
Rock

Gravel or sand

Sand with 4£50%

clay

Clay with £50%
sand

Consolidated
Rock

Cavernous or
Fractured Rock,
Poorly Cemented
Sands tone,
Fault Zones

Moderately to

Well Cemented
Sandstone,
Fractured Shale

Siltstone,
Unfractured
Shale and other
Impervious Rock

Representative
Permeability

2
in gpd/ft >2 0.02 - 2° < 0.02
-l ) -4 )
in cm/sec >10 10 -10 £10
RATING MATRIX
Thickness » 30 6A Le 2E
of Saturated
Zone 3-30 5A - 3C 1E
(Meters ) ,
£3 3A - 1C 7 -0E .-
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Example, Step 2.

The type of earth material of the saturated zone can be
determined from the county geologic map and cross-section
(Figures 11 and 12) and the driller's log of Figure 13. Generally,
the material down to greater than 400 feet (122 meters) below
the surface is limestone with shale interbeds. From the drillers’
report of the pump test (shown in Figure 10) the water supply well
near the surface impoundment had 400 feet of drawdown at 15 gpm
(57 liters per minute) after 2 hours pumping. From this data the
limestone is very tight with little permeability and very little
development of open fractures. The category in Step 2 for rating
this material would be category II as the saturated zone is capable
of producing water but only at moderate to low quantites. From
the above sources of information the thickness of the saturated
zone is estimated to be several hundred feet. The score for the
ground-water availability ranking would be determined for earth
material category I and greater than 30 meters thickness, i.e.,

the Step 2 ranking is "4C. "

35



STEP 3
GUIDANCE FOR RATING THE GROUND-
WATER QUALITY |

Ground-water quality is a determinant of the ultimate usefulness
of the ground water Waste dlsposal sites sﬁ:uai:ed in an area of
poor qua.hty ground water unsmtable as a drmkmg water supply would
not present the same degree of pollution potential to ground water as
the same site situated in an area having very good quality ground
water. Step 3 (Table III) is used to determine the ranking of
the aquifer's ground-water quality. The ranking is based upon
the criteria that has been set forth in the proposed Underground
Injection Control Regulations (40 CFR Part 146) of the Safe Drinking
Water Act of 1974 (P. L. 93-523). The descriptions are to be
used as basic guidelines to assist the investigator in arriving
~ at the appropriate ratmg of ground—water quahty Consideration
of only the background water quallty of the aquifer is intended.

Determine the Aquifer Quality Ranking

Determine the total dissolved solids conf:ent of the ground water
and apply it to the appropriate rating in Step 3, Table II. If the ground
water is presently a drinking water supply, the ranking would be a

"5 regardless of its total dissolved solids content.
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_ Table 111

R A

Step 3. Rating the Ground-Water Quality

Rating Quality
5 < 500 mg/1 TDS o.r a current drinking water
, source
. 500 - 1000 mg/1 TDS
3 $ 1000 - £3000 mg/1 TDS -
2 >3000 - 10,000 mg/1 TDS
1 10,000 mg/1 DS
0 No ground water present
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Sources of information for completing Step 3 .

Ground-water quality data for the determination of the Step
3 'ra,ting may be obtained from several sources. If the aquifer
is presently used by mdividus{ls or c_:ommunitigs, no further docu-~
mentation is required. I industries or agriculture use the ground
water, 5111: not currehtly for human cohsumpﬁien, fﬁrther quality
data may be required for the rating, Many State agencies (i. e.,
geological surveys, health departments, water boards or commissions
and State engiixeers) and the U.S. Geological Survey have consider-
able water quality data on file, in published reports and as maps

outlining the ground-water quality in the States by aquifer.

Example, Step 3.

The quality of the ground water beneath the Poultry Processing
Plant site would be rated "5” since the aquer does supply drinking
. water, and in addition based upon drzller s report general State |
files and published reports, the aquﬁer has an overall good quahty

with very low total dissolved solids.
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STEP 4
GUIDANCE FOR RATING THE WASTE HAZARD POTENTIAL

Contaminants that may enter ground water have been évaluated

by their potential for causing harm to human health (Hazard

Potentia;). The hazard potential rankings for contaminants range
from 1 o 9 with 1 being least hazardous and 9 being most hazardous.

Contaminants and their hazard potential rankings are classified
in two ways: (1) by contaminant source (Table IV), and (2) by
contaminant type (Table V). Standard Industrial Classification (SIC)
numbers are used to classify sources. Common sources and types
of contaminants and their hazard potential ranges are illustrated in
Figure 16.

There are many variables that influence a substance as it enters

the ground-water environment such that its true hazard potential as

a ground-water contaminant’ is not likely to be the same as its

apparent hazard poteﬁtiai.’ Most such varlables tend to reduce
hazard potentials. The hazard potential rankings considered the
following factors and their interactions. )

TOXICITY - The ability of a substance to produce harm in or on the
body of living organisms is extremely important in ranking the
hazard potential of that substance. While some substances are highly
toxic they may possess low mobility and thus be assigned a lower

hazard potential ranking than a less toxic but highly mobile substance.
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TABLE IV

BY SOURCE FOR STEP 4.

CONTAMINANT HAZARD POTENTIAL RANKINGS OF WASTE, CLASSIFIED

SIC S A - ‘Hazard Potential
Number Description of Waste Source. Initial Ratjng
01 AGRICULTURAL PRODUCTION = CROPS 1-2
02 AGRICULTURAL PRODUCTION - LIVESTOCK
021 Livestock, except Dairy, Poultry and 3
. Animal Specialties - (5 for Feedlots)
024 ‘Dairy Farms 4
025 Poultry and Eggs 4
027 Animal Specialties 2-4
029 General Farms, Primarily Livestock 2
10 METAL MINING
101 Iron Ores 4
102 Copper Ores 6
103 Lead and Zinc Ores 5
104 Gold and Silver Ores _ 6
105 - Bauxite and other Aluminum Ores 5
106 Ferroalloy Ores Except Vanadium 5
103 Metal Mining Serv1ces 4
‘1092 Mercury Ore 6
1094 Uranium-Radium~Vanadium Ores - 7
1099 Metal Ores not elsewhere classified 5
11 ANTHRACITE MINING 7
12 BITUMINOUS COAL AND LIGNITE MINING 7
13 OIL AND GAS EXTRACTION .
131 Crude Petroleum and Natural Gas. 7 .- -
132 Natural Gas Liquids ' 7
138L Drilling Oil and Gas Wells 6
1382 0il and Gas Field Exploration Services r -
1389 0il and Gas Field Services not elsewhere Variable depending on
classified Activity
14 MINING AND QUARRYING OF NON-METALLIC MINERALS,
EXCEPT FUELS
141 Dimension Store 2
" 1462 Crushed and Broken Stone, Includlng Riprap 2
144 Sand and Gravel 2
145 Clay, Ceramic, and Refractory Minerals 2.5
147 Chemical and Fertilizer Mineral Mining 4=7
148 Nonmetallic Minerals Services 1-7
149 Miscellaneous Non-metallic Minerals,
except Fuels 2=5
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(TABLE IV continued)

SIC

Number

16

20

22

24

1629

201
202
203
204
205
206
207
208
209

223
226

2295

241
242
2435
2436

" 2439

26

2491
2492
2499

261
262
263

Description of Waste Source

CONSTRUCTION COTHER THAN BUILDING CONSTRUCTION
Heavy Construction, not elsewhere classified

(Dredging, espceially in salt water)

FOOD AND KINDRED PRODUCTS

Meat Products

Dairy Products

Canned and Preserved Fruits and Vegetables
Grain Mill Products

Bakery Products

Sugar and Confectionery Products

Fats and Oils

Beverages

Misc, Food ?reparation and Kindred Products

TEXTILE MILL PRODUCTS, ALL EXCEPT LISTINGS
BELOW

Broad Woven Fabric Mills, Wool (including
dyeing and finishing)

Dying and Finishing Textiles, except
Wool Fabrics and Knit Goods

Coated Fabrics, Not Rubberized

LUMBER AND WOOD PRODUCTS, EXCEPT FURNITURE

Logging Camps and Logging Contractors
Sawmills and Planing Mills

Hardwood Venesr and Plywood

Softwood Veneer and Plywoad.

' Structural Wood Members, not elsewhere

classified (lamlnated wood-glue)

Wood Preserving -

Particle Board

Wood Products, not elsewhere classified

PAPER AND ALLIED PRODUCTS

Pulp Mills
Paper Mills Except Building Paper Mills
Paperboard Mills

b1

Hazard Potential
Initial Ratina
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(TABLE !V continued)

SIC
.Number

28
2812
2813
2816
2819

2821
2322
2823
2824
2831

2833
2834

2841
2842
2843
2844
2851
2861
2865

2869

e Y

Description of Waste Source

CHEMICALS AND ALLIED PRODUCTS1

Alkalies and Chlorine

-Industrial Gases

Inorganic Pigments

Industrial Inorganic Chemicals,

mt elsewhere classified

Plastic Materials, Syanthetic Resins, and
Nonvulcanizable Elastomers

Synthetic Rubber (Vulcanizable Elastomers)
Cellulose Man-Made Fibers

Synthetic Organic Fibers, except Cellulosic
Biological Products

Medicinal Chemicals and Botanical Products
Pharmaceutical Preparations

Soap and Qther Detergents, except
specialty cleaners

Specialty Cleaning, Polishing and -
Sanitation Preparation

Surface Active Agents, Finishing Agents,
Sulfonated Oils and Assistants

Perfumes, Cosmetics, and other Toilet
Preparations

Paints, Varnisher,. Lacquers, Enamels, and
Allied Products

Gum and Wood Chemicals . -
Cycelic (coal tar) Crudes, and Cycl:.c
Intermediates, Dyes and Organic Plgments
(Lakes and Toners)

Industrial Organic Chemicals, not elsewhere
listed

L2

‘Hazard Potential
‘Initial Rating
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(TABLE IV continued)

5IC'

Number ...

29

30

31

32

33

2873
2874
2875
2879

2891 -

2892
2893
2895
2899

291
295
299

301
302
303
304
306

311

321
322
324
3274
3291
3292
3293

3312

333

Description of Waste Source -

Nitrogenous Fertilizers

Phosphatic Fertilizers

Fertilizer Mixing Only .

Pesticides and Agricultural Chemlcals,
Not Elsewhere Listed

Adhesives and Sealants -

Explosives ’

Printing Ink

Carbon Black

Chemicals and Chemical Preparations not
Elsewhere Listed

PETROLEUM REFINING AND RELATED INDUSTRIES
Petroleum Refining
Paving and Roofing Materials
Misc. Products of Petroleum and Coal

RUBBER AND MISCELIANEQUS PLASTICS PRODUCTS
Tires and Inner Tubes
Rubber and Plastic Footwear
Reclaimed Rubber
Rubber and Plastics Hose and Belting
Fabricated Rubber Products, not Elsewhere
Classified

LEATHER AND LEATHER PRODUCTS
Leather Tanning and Finishing
(Remalning Three-Dlglt Codes)

STONE, CIAY, GLASS, AND CONCRETE PRODUCTS

Flat Glass :
Glass and Glassware, Pressed or Blown
Cement, Hydraulic
Lime - .

. Abrasive Products
Asbestos
Gaskets, Packing, and Sealing Devices

PRIMARY METAL INDUSTRIES (EXCEPT AS NOTED BELOW)
Blast Furnaces, Steel Works, and
Rolling and Finishing Mills
Primary Smelting and Refining of
Nonferrous Metals

43
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(TABLE IV continued)

SIC o T e et e L . Hazard Potential
Numbez Description of Waste Source o Initial Rating
34 FABRICATED METAL PRODUCTS, EXCEPT MA'CHINERY
AND TRANSPORTATION EQUI?MENT (EXCEPT AS NOTED 5
BELOW)
347 Coating, Engraving, and Allied Servzces 8
3482 Small Arms Ammunition 7
, 3483 Ammunition, Except for Small Arms
not Elsewhere Classified 7
3489 Ordnance and Accessories, not Elsewhere
Classified 7
349 Misc. Fabricated Metal Products 3-8
35 MACHINERY, EXCEPT ELECTRICAL 5=7
36 ELECTRICAL AND ELECTRONIC MACHINERY, EQUIPMENT
AND SUPPLIES (EXCEPT AS NOTED BELOW) 5.7
3691 Storage Batteries 8
3692 Primary Batteries, Dry and Wet 8
37 TRANSPORTATION EQUIPMENT ' ) 5«8
38 MEASURING, ANALYZING, AND CONTROLLING INSTRUMENTS:

PHOTOGRAPHIC, MEDICAL, AND OPTICAL GOODS; WATCHES &4-6
AND CLOCKS (EXCEPT AS NOTED BELOW)

386 Photographic Equipment and Supplies 7

39 MISCELIANEQUS MANUFACTURING INDUSTRIES 37

49 ELECTRIC, GAS, AND SANTTARY' SERVICES o e

491 Electric Services 3-5
492 Gas Production and Distribution o 3 )
494 . Water Supply 2
4952 Sewerage Systems Co 2-5
4953 Refuse Systems (except Municipal Landfills) 2.9
496 Steam Supply 2.4
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TABLE V

B CONTAMINANT HAZARD PQTENTIAL RANKINGS OF WASTES, CLASSIFIED
BY TYPE' FOR STEP &

- S e e e Hazard Potential 10
Description ) Initial Rating Number %
A, SOLIDS
Ferrous Metals t-42 1100
Non-Ferrous Metals 1-72 1200
Resins, Plastics and Rubbers- 2 1300
Wood and Paper Materials (except as noted below) 2 1400
- Bark b 1401
Textiles and Related Flbers A 1500
Inert Materials (except as noted beiow) 2 1600
- Sulfide Mineral-Bearing Mine Tailings 6 1601
- Slag and other Combustion Residues 5 1602
- Rubble, Construction & Demolition Mixed
Waste 3 1603
Animal Processing Wastes (Except as noted below) 2-4 1700
- Processed Skins, Hides and Leathers 6 1701
- Dairy Wastes 4 1702
- Live Animal Wastes-Raw Manures (Feedlots) 5 1703
- Composts of Animal Waste 2-4 1704
- Dead Animals 5 1705
Edible Fruit and Vegetable Remains - 2-3 1800
Putrescables
B. LIQUIDS
Organic Chemicals {(Must be chemically C!assified)z 2000
- Aliphatic (Fatty) Acids 3-5 2001
- Aromatic (Benzene) Acids 7-8 2002
- Resin Acids 2063
- Alcohols . 5-7 2004
- Aliphatic Hydrocarbons (Petroleum ’ ‘
Derivatives - - - k-6 20Q5 .. .
- Aromatic Hydrocarbons (Benzene Deravatlves)é 8 2006
- Sulfonated Hydrocarbons 7-8 2007
- Halogenated Hydrocarbons’ : 7-9 2008 ---
- Alkaloids 7-9 2009
- Aliphatic Amines and Their Salts 1-4 2010
- Anilines - . 6-8 2011
- Pyridines 2-6 2012
- Phenols 7-9 2013
- Aldehydes 6-8 2014
- Ketones 6-8 2015
- Organic Sulfur Compounds (Sulfides,
Mercaptans) 7-9 2016
- Organometallic Compounds 7-9 2017
- Cyanides 7-9 2018
- Thiocyanides 2-6 2019
- Sterols ) 2020
- Sugars and Cellulose 1-4 2021
- Esters 6-8 2022
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Hazard Potential iD.

Description . Initial Rating Number*
Inorganic Chemicals (Must be Chemlcally Classnfled)2 _ 2100
- Mineral and Metal Acids 5-8 2101
- Mineral and Metal.Bases , ) .  5-8 2102
- Metal Salts, Including” Heavy Metals =~ - -6~9- 2103
- Oxides 5-8 2104
- Sulfides 5-8 2105
- Carbon or Graphite 1-3 2106
Other Chemical Process Wastes Not Prevnously Listed
(Must be Chemically Classified)2 ' 2200 °
- Inks 2-5 2201
.= Dyes 3-8 2202
< Paints 5-8 2203
- Adhesives c-8 2204
- Pharmaceutical Wastes 6-9 2205
-~ Petrochemical Wastes 7-9 2206
- Metal Treatment Wastes 7-9 2207
- Solvents 6-9 2208
- Agricultural Chemicals (Pesticides,
Herbicides, Fungicides, etc.) 7-9 2209
- Waxes and Tars 4-7 2210
- Fermentation and Culture Wastes 2-5 2211
- 0ils, including Gasoline, Fuel Qil, etc. 5-8 2212
- Soaps and Detergents L-6 2213
- Other Organic or [norganic Chemicals,
includes Radiocactive Wastes 2-9 2214
Conventional Treatment Process Munmicipal Sludges 4-8 2300
- From Biological Sewage Treatment 4L-8 2301
- From Water Treatment and Conditioning
Plants (Must be Chemically Classified)?  2-5 2302

% |D Number is for identification of waste type in the Reporting Form.~

1Classification based on material in Environmental Protection Agency
Publication, 670-2-75-024, pages 79-85, Prepared by Arthur D. Little, Inc.
and published in 1975.

2For individual material ranking refer to solubility-toxicity tables
prepared by Versar, lnc. for the Environmental Protection Agency.
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MOBILITY - The material must be able to enter the ground-water
environment and travel with the ground water. Certain sﬁhstances
are esseﬁtially Aim;nobile’ (eg ,’ asbestos fibers) {vhilé 6tﬁérs are
highly mobile with most substances falling between these extremes.
PERSISTENCE - Some substances such as haiogenated hydrocarbons

decay or degrade very slowly and receive a higher hazard potential
ranking than other equally toxic materials that decay more rapidly.
VOLUME - Some substances, such as tailings 'or slimes from
mining operations, are only moderately toxic but because they

are produced in enormous quantities are given a somewhat

higher hazard potential ranking,

CONCENTRATION - Substances ente;ing the ground-water

environment in concentrations which could potentially éndanger human
health are ranked. Concentration may decrease with dilution and
attenuation but the g.mount c:f .decrease at a given place depends, in

" part, on waste moba‘li’cy,' ?va,ste interaction w1th soils and. aquifer .- .

material, etec.

Determining the Waste Hazard Potential for Step 4 .

Wastes may be simple in composition, but most are complex
and the hazard potential rankings given in Tables IV and V are
maximum values based on the most hazardous substance present in
the contaminant. Such rankings are, of necessily, generalizations
because of the unknown interactions that occur between substances

and the variables of the ground-water ex_lvironmeni:.

47



For those substances or sources that show a hazard potential
ranking range (e g. , 5-8) addmonal mformatlon concernmg the specific
nature of the source or contammant is requ:red for a.ss:.gnmg a
specific ranking, Specific rankings in such cases must be personal
judgements by the assessor.- Addmonal infoi'ma:tion for determining a
specific ranking may be available from the source of the contaminant,
Le. ,i the industry may be able to supply specific information about
- the contaminant. In the event specific informétion is not available
from the source, additional information may be obtained from an
examination of descriptions of average contaminant characteristics
listed in several publications cited below. For cases when there is
considerable pretreatment of the waste, the ;'a.nking may be lowered
to the bottom of its range. If no additional information is available,
the first round approximation ranking must assume the worst case
and a low confidence rating be given the ranking.

If sufficient informatz:.on exists about .the'_ material (i.Ae. , exact .- -. .
composition, concentration, volume, tréatment prior to coming in
contact with the ground, etc.) the rating may be lowered. In considering
whether to lower the rating, some compounds degrade aerobically or o
anaerobically and the products of degradation are more hazardous
than the parent chemical. Initial rankings may be modified downward

provided:
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1. The hazardous material in question has been effectively
treated to lowerits hazard potential as a ground-water pollutant.
Several references d‘é§&ribé‘15"é$f'-avaﬂablé n‘iethods for treating
contaminants to reduce their toxicity, for example see:

- Sax, 1965, Dangerous Properties of Industrial Materials.

',- Identification of Potential contaminants of underground

water sources from land spills, by Versar, Inc. (Task

II of EPA contract No. 68-01-4620,

- EPA, 1973, Report to Congress on Hazardous Waste

Disposal

- Powers, 1976, How to Dispose of Toxic Substances and

Industrial Wastes.

2. It can be shown that the hazardous material in question has
low mobility in the specific site it is contaminating. Most solid
and inert substances have low mobility. Substances with high
solubilities tenc} to bé niést mobile. Mobility depends on a
complex interplay of many fact;)ré and only a few substances
have been studied sufficiehtiy to’predict with any degi‘ee’of
confidence their specific mobilities at-a specific site.

3. The 'volume‘ and/or concentration of the haZardous material

is so small that there is a good probability that it will be diluted

to safe (drinking water standard) levels at the point of concern.

Example for Determining the Score for Step 4 .

The waste in the Poultry Processing Plant lagoon is a meat

prbduct waste, SIC number 201 and Wdﬁld receive a 3" rating.
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STEP 5 |
DETERMINATION OF THE-SITE'S OVERALL GROUND-WATER
CONTAMINATION POTENTIAL
After the site has been rated on Steps 1, 2, 3 and 4, the overall

ground-water contamj;nation potential of the site can be determined by
totalling tﬁeée scores. ThlS overall scbre all&ws a comparison of one
site with other rated sites by indicating the general, overall contamin-
ation potential.ﬁ Sites may be rated identically, yet be very different
in one or several of the parameters included in the overall score; thus
the overall score of Step 5 should be used with caution in assessing
a particular site's potential {o allow ground-wafer contamination. In
addition, this overall score cannot be used to assess the actual amount
of ground-water contamination at the site. The score is only for relative
comparison with other ‘sites. An actual determination of ground-water
contamination requires an intensive on-site investigation.

' EPA has notformt.dai;ed an mterﬁrét;tion of the overall ground wz;.‘;e;

contamination score other than as a relative means to prioritize sites.

Step 5. Determination of the Site's Ground;Wéter Contamination

Potential Rating.

The site's ground-water contamination potential rating is the addition
of the rating scores for the first four steps:

Contamination Potential = Step 1 + Step 2 + Step 3 + Step 4.
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The highest ground-water contamination potential rating a site

can receive is 29" while the lowest is 1. "

Example for determining the score for Step 5. |

The overall ground-water contamination potential score for the
Poultry Processing Plant lagoon is determined in Step 5 by adding

the scores from Steps 1, 2, 3, and 4:

Step 5 Rating = Step 1 + Step 2 + Step 3 + Step 4
=9+4+5+3=21
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STEP 6

DETERMINATION OF.-THE POTENTIAL . . -
ENDANGERMENT TO CURRENT WATER SUPPLIES

The distance from the impoundment to a ground or surface water
source of drinking wafer and the determination of anticipated flow
direction of the waste plume are used to ascertain the potential endanger-
ment to current water supplies presented by the surface impoundment.

For many assessinents this step can be accomplished by measuring the
horizontal distance on a 7. 5 topographic map, or similar scale. In order
to use this step, the anticipated direction of ground water flow within
1600 meters (1 mile) of the impoundment must be determined. Ground-
water movement depends upon natural ground-water flow direction,
variations due to pumping wells, mounding of the ground water beneath
the site and other factors mfluencmg flow dlrectmn, such as faults,
fractures and other geologrc features. o

In the case of artesian wells, the anticipated flow direction of the
waste plume generally would not be in the direction of the artesian well .
intake. Artesian wells are located in confined aquifers separated
hydraulically from the surface sources of contamination by relatively
impermeable confining layers, and wells tapping the confined zone |

generally will not be drawing ground water from upper zones.
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Artesian wells should not be considered in this step unless there is an
indication that the antmlpated ﬂow dlrectlon of the conta.mmted ground
water would be in the dlrectmn of that Well. To score Step 5, prioritized
cases (cases A-D)'have been established for rating the site according to
the potential magnitude of endé.ngefnﬁentvto current sources. These
priorities are detailed in Ste§ 6 (Table VI). To score a site when a
water table is nearly flat and the flow direction is indeterminable, a circle
with a 1600 meter radius should be drawn arouﬂd the site for designating
the area of concern. In this situation the evaluator would use the same
criteria, in sequential order, begining with Case A, Case B, and then
Case D, eliminating Case C.

After the distance has been.determi;;ed, use the Step 6 rating matrix

to determine the rating under the column of the appropriate case.
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~ TABLE VI

Step 6. Rating the Potential Endangerment to a Water Supply

Casé A -

Case B -

Case C -

Case D -

Highest Priority: Rate the closest water well within
1600 meters of the site that is in the anticipated
direction of waste plume movement.

Second Priority: |If there is no well satisfying Case A,
rate the closest surface water within 1600 meters of the
site that is in the anticipated direction of the waste
plume movement.

Third Priority: |If no surface water or water well
satisfying Case A or B exists, rate the closest water
supply well or surface water supply within 1600 meters
of the site that is not in the anticipated direction of .
waste plume movement.

Lowest Priority: |If there are no surface waters or water
wells within 1600 meters of the site in any direction,
rate the site as ''0D."

Select the appropriate rating for the given distance and case:

Distance Case A Case B Case C Case D
(Meters)

£ 200 9% e 7 -
>200, €400 7A e sc - )
5400, £800 5A 48 3C B
>éoo, £1600 3A 28 1C -
71600 - o
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Example for determining the score for Step 6.

The potential health haza.rdto emstmg water supply sources which ‘the
Poultry Processing Plant presents is found by determining what
types of water supplies are preéent and their »diétances from the
lagoon. The drilled well described in Figure 11 is for mdusf:rial
water supply. Surface water (a river) is within about 30 meters of the
lagoon as shown in Figure 9. Step 6 requires anAestimation of the
anticipated flow direction. In this example, the anticipated flow of the
waste plume is to the river. The rating of Step 6 would be based on

Case B, and would be scored "8B'".

55



STEP 7
DETERMINING THE INVESTIGATOR'S DEGREE OF CONFIDENCE

The evaluation of a surface impoundment"s ground-water contamination
potential involves three steps and about twice as many separate variables.

In many situations the investigator will not ha.ye comprehensive information
concerning the variables and will have to evaluate the site on the basis

of estimation or approximation. For this reason é rating of the investigator's
confidence in scoring each step will be made. The following outline

is intended to assist the investigator in rating the confidence of thé'

data for each step, with "A ' the highest confidence, '"C' the lowest.

Step 1 confidence rating for determining the earth material of the

unsaturated zone.

Rating Basis for Determination of Rating

A Driller's logs containing reliable geologic
" _descriptions and water level data;
U. S. Department of Agriculture soil survey --
used in conjunction with large scale, modern
geologic maps. - |
Published ground-water reports on the site,

B Soil surveys or geologic maps used alone.
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General ground-water reports.

- Drillers" logs with generalized descriptions.
Drillers logs or exposures such as deep road cuts near
the site of contamination allowing interpolation
within the same general geologic unit.

C . On site examination with‘ no subsurface data and no
exposures of subsurface conditions nearby.
Estimation of water levels or geology based on
topography and climate,

Extrapolations of well logs, road cuts, etc.
where local geology is not well known.
Estimation based on generalized geologic maps.

Estimations based on topographic analysis.

Step 2 confidence rating for determining the ground-water availability

I;a_nking.

' This step involves the earth material éateg’orization and fhickness of the
aquifer's saturated zone. The confidence rating for Step 2, Part A follows

the same basis as Step 1, Part B above. .

Step 3 confidence rating for determining background ground-water quality.

Rating Basis for Determination of Rating

A Water quality analyses indicative of background
ground-water quality from wells at the site or

nearby wells or springs or known drinking water
supply wells in vicinity.
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B Local, county, regional and other general hydro-
geology reports published by State or Federal
agéhéies on faa;ckg:‘bund water quality.

Interpolation of background ground-water quality
from base flow water quality analyses of nearby
~ surface streams. |

C . ' Eétimates of béckgrou-ﬁd ground-water quality from
mineral composition of aquifer earth material.

Step 4 confidence rating for waste character.

Rating Basis for Determination of Rating
A Waste character rating based on specific
waste type.

B Waste character rating based on SIC category.

Step 6 confidence rating for determination of the anticipated direction

of waste plume movement.

~ Rating o Basis for Determination of Rating em e

A Accurate measurements of elevations of
static water levels in wells, springs, swamps,
and permanent stréaxhs in the area immedié,tely
surrounding the site in question.
Ground-water table maps from published State

and Federal reports.
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B Estimate of flow direction from topographic maps
in non cavernous area -having -~ =
permanent streams and humid elimate.

Estimate of flow direction from topbgraphic maps
in arid regions of low relief containing some
_ permanent streams.

C . Esﬁmate of flow direct.i;on from topographic
maps in cavernous, predominantly limestone
areas (karst terrain).

Estimate of flow direction from topographic
maps in arid regions of highly irregular
topography having no permanent surface

streams.

Example for determining the confidence rating for each step.

Based upon the guidance just presented, the confidence ratings for the
Poultry Processing Plant are: Coeee T | e e
Confidence Rating

Step 1 A--Based upon measurement in on site
well. )

Step 2 A--Based upon well logs of on site well.

Step 3 A--Based upon water well analyses.
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Step 4 B--Based upon SIC category.
Step 6 Co . BlsEstimate of flow direction from

topographic map in humid region.
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STEP 8
- MISCELLANEOUS IDENTIFIERS - - -
This step allows the evaluator to identify any additional
significant variable not noted in the rating system. Such para-
meters are:
Identifier o
R - The site is located in a ground-water recharge area,
D - The site is located in a ground-water discharge area,
F - The site is located in a flood plain and is susceptable to
flood hazard,
E - The site is located in an earthquake prone area,
W -  The site is located in the area of influence of a pumping water
supply well,
K -  The site is located in karst topography or fractured,
cavernous limestone region.
C - The groun-d vwafe'r under the sxte has- been contaminated
by man-made causes (i e., road salt, feed lot, industrial
- waste). _
- M - Known ground-water mound exists beneath the site.
I - Interceptor wells or other method employed to inhibit
contaminated ground-water migration (endangerment to

water supply wells may be reduced).
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. STEP?9 |
RECORD THE FINAL SCORE

In order to preseﬁt the ré.ting scores.from the previous nine steps

of the evalution system in a logical manner, Step 9 provides

a systemai;.ic. format in which the evaluation of the site can be

recorded. The nine steps are not recorded in numerical order as

the focus of the evaluation is on the ground-water pollution potential

score of Step 5. Thus, Step 5 is listed first, followed by Steps 1, 2, 3, 4,
6 and 8. The example of the Poultry Processing Plant waste treatment
lagoon has been listed on page 63 on the following sample reporting

form. The confidence scores of Step 7 have been distributed

among the appropriate steps.

62



£9

L |

dils

Unsat. Zone

Confidence

(7]
_'
m
o .
G. W. Avail.
Confidence
A }6. W. Qual.
3
by + |
Confidence
Y | Waste
m
<
Confidence
E
m G. W. Poll.
Potential
wr
m | Health
o ) Hazard

Confidence

Miscellaneous

ldentifiers

TVILN310d NOILNTI0d ¥3ILVM ONNOYD FHL 40 ONIivY

.
.

LA 378VL



APPENDIX A

TYPICAL SOURCES AND TYPES OF DATA USEFUL IN
APPLYING THE ASSESSMENT SYSTEM

Useful in determining

Type of Data - Typical Sources Steps
"' | 1 283 4 6
Property survey - .  County Records, property * X
owner
Well drillers logs Well Driller, property . X * X
owner, state records
Water level measure Well owners' observations, * X *
ments well drillers' logs, topo-

graphic maps, ground water
maps (reports)

Topographic Maps U.S. Geological Survey and X *
designated state sales offices

Air Photos U.S. Dept of Agriculture,
U.S. Forest Service, etc,

County Road Maps State agencies *

Ground Water Reports - " U.S. Geological Survey, | * * 3

: - State agencies. . . -

Soil Surveys of Counties U.S. Department of * X X
Agriculture o

Geologic Maps U. 8. Geological and State X X X
Surveys i ' )

Waste Character Ovwner/operator, State or X

Federal permits, SIC Code

* - Source of data may be especially useful

X - Source of data may be of slight use or may be used indirectly
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APPENDIX B
MEASURING UNIT CONVERSION TABLE

inch (in) X 2.54 = centimeter (cm)
centimeter x .. .0.3937 = inch

feet (ft) X 0. 3048 = meter (m)
meter - o p:< | 3.28(38 = feet

mile (mi) X 1.609 - - = kilometer (km)
kilometer X 0.621 = mile

U.S. gallon (gal) X 0. 0038 = cubic meter (m3)
cubic meter X 264,17 = U.S. gallon
cubic feet (ft 3) X 0.0283 = cubic meterv
cubic meter X 35,314 = cubic feet
acre-foot (ac-ft) X 123.53 = cubic meter
cubic meter X 0. 0008 = acre-feet
hectare © X 10, 000. 0 = square meter (n?)
‘square meter - g - g, 0661 = hectare
hectare x  2.4m = acre

acre ‘ p:< 0. 4047 = hectare
Hydraulic Cdr;ductix'rity

gpd/ﬂ:2 X 4.72x 10 - = cm/sec

cm/sec X 21.2x 10 ’ = gpd/it2

Darcy X 18.2 = gpd/ft 2

Darcy x- 8.58x 10“4 = cm/sec
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APPENDIX C
 GLOSSARY

Aquifer - a formation, group of forxhaticns or pax"t—of— a formation that
contains sufficient saturated permeable material to yield significant
quantities of water to wells and springs.

Artesian ground water - synonymous with confined ground water which
is a body of ground water overlain by material sufficiently impervious
to sever free hydraulic connection with overlying ground water.
Confined ground water is under pressure great enough to cause water
in a well tapping that aquifer to rise above the top of the confined
aquifer.

Discharge area - geographic region in which ground water discharges
into surface water such as at springs and seeps and subsurface seepage
into streams, lakes and oceans (referred to as base flow in streams).

Karst topography - geologic region typified by the effects of solution of
rocks by water. Rock types most likely effected are limestone
dolostone, gypsum and salt beds. Features produced are caverns,
collapse features on the surface (sink holes), underground rivers
and zones of lost circulation for well drillers.

Perched water table - unconfined ground water separated from an underlying
body of ground water by an unsaturated zone. Its water table is a
""perched water table' and is sustained by a '"perching bed'' whose
permeability is so low that water percolating downward through it is
not able to bring water-in the underlymg unsaturated zone above-
atmospherlc pressure, - :

Plume of contaminated ground water - as contaminants seep or leach mto
the subsurface and enter the ground water, the flow of the ground —
water past the site of contamination causes the contaminated ground
water to move down gradient. This action results in the creation of
a "plume' shaped body of ground water containing varying concentrations
of the contaminant, extending down gradient from place of entry. The
shape of the plume of contaminated ground water is affected by
attenuation of the specific contaminants and, to a lesser extent, by
dispersion.

Primary permeability - permeability due to openings or voids existing
when the rock was formed, i. e., intergranular interstices.
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Recharge area - geographic region in which surface waters infiltrate
into the ground, percolate to the water table and replenish the ground
water. Recharge areas may be well defined regions such as lime-
stone outerops or poorly-defined broad regions. .

Saturated Zone - the zone in the subsurface in which all the interstices
are filled with water.

Secondary permeability - pérmeébmty due to openings in rocks formed
after the formation of the rock, i.e., joints, fractures, faults,
solution channels and caverns.

Unsaturated zone - formerly the '""zone of aeration' or ''vadose zone'.
It is the zone between the land surface and the water table, including
the "capillary fringe'.

Water table - that surface in an unconfined ground-water body at which

the pressure is atmospheric. Below the water table is the
saturated zone and above is the unsaturated zone.
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APPENDIX G

EXAMPLES OF SECTION ONE AND TWC FORMS USED TO REPORT

THE SURFACE IMPOUNDMENT DATA



“ORN ROV
OMB NO. 158578004

DATE PREPARED SERIAL NUMBER
U.S. ENVIRONMENTAL PROTECTION AGENCY :

SURFACE IMPOUNDMENT ASSESSMENT (SIA) ')
LOCATION AND COUNT OF IMPOUNDMENTS N * 1 44569
SECTION

MONTH |- DAY YEAR

FACILITY IDENTIFICATION How many impoundments are
STATE | CNTY./CITY PLACE CATEGORY SIA SITE NUMBER

STATE IDENTIFICATION NO. (Optional)

located at this site?

R —

STANDARD INDUSTRIAL SITE LOCATION
CLASSIFICATION (SIC Code)

DEGREES MINYTES SECONDS DEGREES MINUTES SECONDS

HERN

51 52 |53 54 |55 56

OWNER

NAME OF OWNER

OWNER'S MAILING ADDRESS (Street No. or P.O, Box)

CITY OR TOWN STATE Z1P CODE

OPERATOR

NAME OF OPERATOR

OPERATOR’S MAILING ADDRESS (Streef No. or P.O. Box)
NN HENN L[]

CITY OR TOWN STATE Z1P CODE

- 52 |53 54 | 55- - 59
EPA Form 750044 (6-78) EPA COPY




~ IRM " TTOVES :
#U, vo wOVEL G NT Fovaa s ING CL L L UE: 1.0 7248 .. L UB Nu. 198-STouuw-

U.8, ENVIRONMENTAL PROTECTION AGENCY SERIAL NUMBER

SURFACE IMPOUNDMENT ASSESSMENT (S1A)
OPERATIONAL FEATURES OF THE IMPOUNDMENT AND GROUND-WATER CONTAMINATION POTENTIAL

SECTION Il 144598

This form is to be completed for one impoundment per site (facility) identified in Section I, Location and Count of Impoundments Form or for one

: site selected via random sampling procedures, Complete multiple chmce questmns by emermg the code number precedmg the appropriate answer,

TR

R e R e

1. FACILI’I‘Y IDENTIFICATION II. PURPQSE OF IMPOUNDMENT (Enter no. in block 23)
‘ IMPOUND— b :

MENT NO.

SIA SITE NUMBER 1. Waste Storage 2, Waste Disposal 3. Waste Treatment (Specify befow) 4. Cthor (Specify below)

SPECIFY

III. IMPOUNDMENT DESCRIPTION

f. Surface area of gli impoundments
at this site (in acres).

III, IMPOUNDMENT DESCRIPTION (Continued)

i. Average daily influent for all impoundments at this facility (gallons per day and year |j. Average daily effluent removed from a%xmpoundments and discharged to streams, lakes,
of record). ete, (gallons per day and year of record)e

e, Surface area of impoundment, .
‘no’, give last year g. Average influent into jhig impoundment (gallons per day and year of record),

of operation,

(in acres)

YEAR OF

2 |GALS./DAY

RECORD

ind year of record)

‘EAR OF YEAR OF

GALS./DAY GALS./ DAY

RECORD

RECORD

1I. IMPOUNDMENT DESCRIPTION (Continued)

sted into blocks 23 and 24.) 1. FOR AGRICULTURAL IMPOUNDMENT GIVE AVERAGE D AIL Y NUMBER
HICKNESS IN INCHES (Enter in blocks 25 thru 27.) (in blocks 40 thru 45) AND TYPE (in blockd§) OF LIVESTOCK.

07. Metal 10. ‘Butyl Rubber Sheeting 13, Chlorinated Polyethylene
08. Polyethyl 11 lon Sheeti . ot type (Specify in blks. 28 — 39.

8 olyethylene Hypalon geung 14. Other Membrane type (Specify in 8 4 ) 1. Cattle 2, Hogs 3. Sheep 4. Poultry 3. Other
09. Plasticized PVC 12. Ethylene Propylene 15. Other (Specify in blocks 28 thru 3%.)

WITORING V. GROUND-WATER DEGRADATION

QUALITY SAMPLING FROM a. HAVE SIGNIFICANT CHANGES IN GROUND~WATER QUALITY BEEN b, HAS THE GROUND—-WATER QUALITY OF DRINKING WATER WELLS IN THE
OBSERVED IN ANALYSIS FROM MONITORING WELLS? (If ‘yes’, explain AREA BEEN ADVERSELY AIFFFE CTED BY SEEPAGE FROM THIS
and describe below how the site was corrected,) IMPOUNDMENT? (If ‘yes’, explain below,)
Yearly 1. Yes 2. No 3. Unknown 4, Not Applicable 1. Yes 2. No 3. Unknown 4. Not Applicable (Can only be used when there
__________________________ e e o e e _are__no_v‘valls within one mile o_r_‘.irr_zgoggth_zlem.)
Other (Specify in blocks 50 thru 61.)  |EXPLAIN: EXP LAIN: - -

oo e e —— 2 T R
J1. RATING OF THE GROUND~WATER CONTAMINATION POTENTIAL (See instructzon manual EPA 570}'9——78—003) VII. WASTE IDENTIFICATION NO,
STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 MISCELLANEOUS Enter the waste identification number

L. |CONFIDENCE| G.W. QUAL. [CONFIDENCE| WASTE [CONFIDENCE| S CONTAM. lyealTH HAZARD [CONFIDENCE IDENTIFIERS for Part VI, Step 4.

EPA COPY



- : *U e wOVE wminNT Rro
11.S. ENVIRONMENTAL PROTECTION AGENCY

DATE PREPARED SURFACE IMPOUNDMENT ASSESSMENT (SIA)
o T o T venm OPERATIONAL FEATURES OF THE IMPOUNDMENT AND GROUND-WATER CONTAMINATION POTENTIAL
SECTION II

INSTRUCTIONS: This form is to be completed for one impoundment per site (facility) identified in Section I, Location and Count of Impoundments Form ot
1mpoundment per site selected via random samp[mg procedures. Complete mumple choice quesnons by @ntermg the code number pr@c@dmg the approprlate

1L

L. FACILITY IDENTIFICATION PURPOSE OF IMPOU

IMPOUND =
MENT NO.

CATEGORY SIA SITE NUMBER 1. Waste Storage 2, Waste Disposal 3., Waste

SPECIFY

III, IMPOUNDMENT DESCRIPTION

a. Age of impound b {DSR%%%I"}‘NI%M%&JTD9 c. If answer to ILb is |d. If answer to III.b is |o, Qurface area of impoundment,

f, Surface area of gl] impoundments

ment in years. ‘yes’, give no. of ‘no’, give last year at this site (in acres)s g. Average influent into fhig impoundment (g
1. Yes 2. NO years in operation, of operation. (in acres)
-~ - 49 % 50 -
III. IMPOUNDMENT DESCRIPTION (Continued)
i. Average daily influent for gll impoundments at this facility (gallons per day and year |[j. Average daily effluent removec
of record)s ete, (dallons per day and year
/ YEAR OF
GALS./DAY RECORD _ GALS./DAY
48 - 57 : 4 - 61
1. IMPOUNDMENT DESCRIPTION (Continued)
k. TYPE OF BOTTOM LINER (Enter no. from the types listed into blocks 23 and 24.)
IF CLAY LINER NO. 2,3 OR 4 IS SELECTED, GIVE THICKNESS IN INCHES (Enter in blocks 25 thru 27.) L. gg%ggg‘fg’};gﬂ;i%? gg"pg"}i
01. None D4. Chemically Modified Clay 07. Metal 10, Butyl Rubber Sheeting 13, Chlorinated Polyethylene
02. Clay 05. Concrete 08. Polyethylene 11. Hypalon Sheeting 14. Other Membrane type (Sx;ecify in blkss 28 —~ 39.) 1. Cattle 2. Hogs 3
. - o .
03. Bentonite Modified 06. Asphalt 09. Plasticized PVC 12, Ethylene Propylene 15, Other (Specity in hlocks 28 thru 39.)

IV. GROUND-WATER MONITORING V. GROUND--WATER DEGRADATION
« Number of moni~| b, FREQUENCY OF GROUND~WATER QUALITY SAMPLING FROM a., HAVE SIGNIFICANT CHANGES IN GROUND-WATER QUALITY BEEN b, HAS THE GROUND-WA
oring wells ass o MONITORING WELLS. OBSERVED IN ANALYSIS FROM MONITORING WELLS? (If ‘yes’, explain AREA BEEN ADVERSE
jiated with this and describe below how the site was corrected,} IMPOUNDMENT? (Zf ‘ye
impoundment (if “0°
lenter and go to 1. None 4. Monthly 7. Yearly 1. Yes 2. No 3. Unknown 4, Not Applicable 1. Yes 2. No 3. Unkn
westion Vibeje | PR T TR T T T T T T e T e s e e e e e e e e L e et e e —
i bu)s 2. Daily 5. Quarterly 8, Other (Specify in blocks 50 thru 61.) EXPLAIN: EXP LAIN:
8. Weekly 6. Semi—Annually

V1. RATING OF THE GROUND—WATER CONTAMINATION POTENTIAL (See instruction manual EPA 570/9—78-003)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 MISCELL,
UNSAT, ZONE [CONFIDENCE| G.W. AVAIL. |CONFIDENCE| G.W. QUAL. CONFIDENCE| WASTE [cONFIDENCE| S % CONTAM. eai ry HaZARD |cONFIDENCE IDENTI
e , - o i AR
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