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1.0 INTRODUCTION 

Under the authority of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), the Utah Department of Environmental Quality (UDEQ), 
Division of Environmental Response and Remediation (UDERR), conducted a Site 
Investigation Prioritization (SIP) of the Redwood Road Dump (RRD) site, to assess 
potential hazardous waste threats and to determine if additional investigation or action is 
warranted under CERCLA. The Redwood Road Dump was a primary landfill for Salt 
Lake City, Utah from 1923 until 1962, when it was finally closed to the public. During 
this time the landfdl was reported to take in household, commercial and industrial wastes. 
Since 1962 the landfill has been used for the disposal of leaves, grass clippings, tree 
trimmings, and storm sewer sludge from Salt Lake City Corporation. During the years 
of operation a manifest system was not in place and no records remain of waste content 
or quantities dumped at the site. Analytical results from sampling conducted in 1991 
reveal hazardous substances in the groundwater, surface water and soil' which include 
heavy metals, BNA's, pesticides, and VOA's. The state Attorney General's office is 
currently conducting a criminal investigation into the illegal dumping of chromium 
contaminated soil at the RRD site in December of 1991. This investigation is past its 
second year and is expected to be completed this year. The Portland Cement Company 
Superfund Sites 2 and 3 (UTD980718670) are located just across the road to the south 
of the Redwood Road Dump. No action has been taken to remediate the RRD site to 
date. The Site Investigation Data Summary Form is located in Appendix A. 

2.0 OBJECTIVES 

The objective of the Site Investigation Prioritization (SIP) process is to update Site 
Inspections (Sis) done prior to the implementation of the revised Hazard Ranking System 
(HRS). This report reviews existing data and identifies whether data gaps exist to 
determine an appropriate future course of action. A brief site description is included as 
well as discussions of previous investigations, waste/source characteristics] environmental 
pathways, and data gaps. 

3.0 SITE DESCRIPTION 

3.1 Site Locatlun and Description. The Redwood Road Dump site is located at 2000 
West Indiana Avenue in Salt Lake City, Utah, as shown in Figure 1. The site 
extends from 1900 West Street to 2200 West Street, and from 500 South on the 
north to Indiana Avenue (800 South) on the south (see Figure 10). It is 
approximately 70 acres in size, and is entu-ely owned by Salt Lake City 
Corporation. The site is located in the SE 1/4 of the SE 1/4 of Ithe NE 1/4 of 
Section 9, Township 1 South, Range 1 West, Salt Lake Base Meridian. 



The Redwood Road Dump is bisected by Interstate 215 (1-215) and the City Drain 
canal, and can be said to have an eastern pile of refuse and a western pile (see 
Figure 2). Thickness of the refuse was determined in 1977 to vary between one 
foot and 29 feet in depth, with an average thickness of 11.86 jfeet̂ ''. During 
construction of 1-215 in 1988, the refuse and cover material in the ilnter.state right-
of-way was moved to the east pile, increasing the depth of cover and refuse 
material on the east pile. Drainage from the east pile is into an unnamed ditch on 
the northeastern portion of the site. The ditch drains to the north and enters Salt 
Lake City's storm drain system. There is also a buried 42-inch sewer line which 
runs south-to-north through the site along the eastem edge of the east pile (see 
Figure 6). This sewer line drains to the north. The City Drain is a storm sewer 
canal which receives city surface stormwater, industrial wastes and influent from 
uncontrolled sources upstream'. It traverses the Portiand Cement Superfund Site 
before reaching the landfill and is located on-site just west of 1-215 and runs 

drainage ditch 
is on the south 

parallel to it. Other site features include a railroad track with a 
which runs along the southern end of the site. The drainage ditch 
side of the railroad ti'ack and discharges into the City Drain within the confines 

site in June of 
Two means of 

of the site. A security fence was installed around most of the 
1995, although the southem end of the landfill is still unfenced. 
access are available; one from the north through a locked gate, arid one from the 
south through an open road over a railroad track. A camera surveillance system 
monitors access through the north gate. Because access is sti 
landfill is occasionally the site of illegal dumping"*. 

possible, the 

3.2 Operational History and Waste Characteristics. The RRD site operated as a 
refuse dump from 1923 to 1962, when it was closed to public dumping. It was 
the primary landfill for Salt Lake City from the time it opened until about the 
mid-1950's when the North Temple Landfill (UTD000463489) was started. The 
volume of incoming refuse at the RRD probably began to decrease in the mid-50's 
due to the startup of the North Temple landfill and continued to do so until its 
closing in 1962. The Redwood Road Dump 70 acre site is calculated to contain 
approximately 1,340,000 cubic yards of refuse and fill''̂ . During its years of 
operation a manifest system was not in place at the landfill and no records remain 
of waste content or quantities dumped at the site. In addition, no regulations were 
in effect to limit possible hazardous waste additions to the landfill. The dump was 
reported to take in household, commercial and industrial wastes which consisted 
primarily of dry rubbish and trash with intermixed garbage^ In the past the RRD 
site has experienced numerous sub-surface fii'es, occasional bad odors, caving, and 
differential settiing due to decomposing refused Since 1962, the landfill has been 
used by Salt Lake City Corporation's Parks and Recreation Department and 
Public Services Department for the disposal of leaves, grass clippmgs, tree 
trimmings, and storm sewer sludge. The site is closed to the public. 

Waste characteristics at the site include municipal wastes such as household, 



commercial and industrial materials. Petroleum products and a single instance of 
chemical waste were found in bore holes in the landfill in 1977^ The current 
criminal investigation by the Attorney General's office involves approximately an 
half acre of chrornium contaminated soil dumped at the site illegally. 

4.0 PREVIOUS INVESTIGATIONS 

Investigations at the Redwood Road Dump site have included a 1955 Survey of Refuse 
Disposal Problems by the Utah Department of Health, a 1977 Preliminary Investigation 
prepared for the Utah Department of Transportation by Dr. David Eckhoff, and a 1987 
Preliminary Assessment (PA) prepared for the Utah Department of Health, Bureau of 
Solid & Hazardous Waste. In 1990 the Utah Bureau of Environmental Response and 
Remediation prepared a Site Investigation Sampling Plan. A Field Activities Report was 
then produced in 1991 by the same Bureau following sampling activities, land in 1992 an 
Analytical Results Report was written by the Utah Department of Environmental Quality. 
An On-site Activities Report written in 1993 was the most recent previous investigation 
and was done by Morrison Knudsen Corporation for the EPA. The neighboring Portland 
Cement Company Sites 2 & 3 Superfund Site is involved in remedial design (RD) work 
following two Records of Decision (ROD) issued in July 1990 and iClarch of 1992. 
Additional information on these investigations is on file at the Utah Division of 
Envnonmental Response and Remediation. Cuirentiy, the state Attorney General's office 
is performing a criminal investigation into the illegal dumping of chromium contaminated 
soil at the RRD site. The investigation is over two year's old and is expected to be 
completed this year. In connection with this investigation, the Department of Solid and 
Hazardous Waste conducted a small sampling program ofthe suspect soil at the Redwood 
Road Dump in 1992. 

A Survey of Refuse Disposal Problenis was conducted by the Utah State Department 
of Healdi in March of 1955 to address the selection of a new area for the disposal of 
garbage and dry waste in Salt Lake City, Utah (see Figure 9). The population within the 
corporate limits of Salt Lake City was estimated at that time to be approximately 200,000. 
The Redwood Road Dump was city-owned and operated and collected dry rubbish and 
trash with ten municipal trucks plus commercial refuse collectors and private individuals. 
Garbage was intermixed with the dry wastes. Disposal procedure at that time consisted 
of pushing refuse off the edge of the dump by two city-owned tractors. | As the face of 
the dump progressed, the tractors spread dirt on the top surface of the dump. Burning 
was not permitted on the face of the dump but was allowed for tree stumps and brush 
in a separate area of the landfill. The Redwood Road Dump site was one of five sites 
recommended in the survey to be a potential sanitary landfill site. It is not known if the 
RRD was selected, but it is doubtful as the city ceased operation of the site as a landfill 
in 1962. 

A report titied Preliminary Investigations Disposition of Garbage Materials In 



Abandoned Landfill was prepared for the Utah Department of Transportation (UDOT), 
Salt Lake City, Utah, by Dr. David W. Eckhoff in July of 1977. The proposed path of 
Interstate 215 was through the Redwood Road Dump Site, and would divide it into 
eastern and western piles of refuse. Dr. Eckhoff was asked by UDOT to conduct a 
preliminary investigation to determine the relative hazards, particularly with respect to 
explosive gas and fires, of performing heavy construction activity in and around the 
landfill, and to develop an acceptable means of removing existing refuse deposits and 
placing them within new freeway right-of-way. Of major concern were explosive gases 
generated by the landfill, odors from decomposing refuse, blowing residue, and the 
minimization of future problems associated with structural stability and gas generation. 

The investigation found that mixed garbage and refuse had been dumped on the site over 
the years, and extensive burning of the materials had taken place. It was concluded that 
the decomposition and gas generation potential of the refuse deposits was substantially 
reduced because of this. Field sampling supported this view. Virtually all potential 
decomposition of the refuse was deemed to have taken place, with the remaining refuse 
material appearing to be largely inert organics - both decomposition residue such as ash 
from burning, and mixed-in cover material. An area of the dump where smoke was 
obsei"ved issuing from cracks in the ground was believed to be from a slow-burning fire 
which was consuming large objects such as timbers from demolition wastes. These 
underground fires on the site, although burning off and on for several years, were 
concluded to be relatively insignificant and non-hazardous. The PI recommended the 
existing fires be extinguished by careful excavation and water-spraying. During the later 
construction of 1-215 in 1988, the refuse and cover material in the Interstate right-of-way 
was moved to the east pile, increasing the depth of cover and refuse material on the east 
pile^. 

In 1987 a Preliminary Assessment (PA, UTD980961502) of the Redwood Road Dump 
was prepared for the Utah State Department of Health, Bureau of Solid and Hazardous 
Waste. The PA stated that groundwater was the principle potential hazardous waste 
pathway for this site. Surface water was not of major concern because of lack of 
domestic use of the limited surface water and no flowage direcdy into major water bodies. 
The possibility of an environmental threat via the air pathway was stated to exist, but the 
probability of a substantial release was rated as quite low due primarily to the conclusions 
of the 1977 Preliminary Investigation. The soil exposure pathway was not evaluated as 
the original HRS did not calculate soil as a direct contact pathway. The PA concluded 
the landfill may contain hazardous wastes and a site inspection was recommended. 

In 1990 a Site Investigation Sampling Plan was prepared by the Utah Department of 
Health's Bureau of Environmental Respon.se and Remediation. Samples to be collected 
included 4 ground water samples, 3 surface water samples, 8 soil samples, 3 sediment 
samples, and included quality assurance samples. The Environmental Protection Agency's 
(EPA) Field Investigation Team (FIT) would install four monitoring wells.] Three existing 
monitor wells from nearby Portland Cement Company's Superfund Sites 2 & 3 would also 



be used to sample ground water. The sampling plan's objectives were to assess the on-
site exposure hazards, and to determine if the ground water, surface water and soil were 
being contaminated by hazardous materials in the landfdl. 

A 1991 Field Activities Report on the Redwood Road Dump Site was prepared by the 
Utah Bureau of Environmental Response and Remediation following sampling activities. 
The collection of samples occurred during the installation of monitoring wells in March, 
April and May of 1991. Four monitoring wells were installed and two neighboring 
Portland Cement monitoring wells permitted for sampling use. Sample collection 
included 7 groundwater samples, 3 surface water samples, 10 soil samples, and 3 
sediment samples. An additional trip blank sample was taken and all quality control 
samples were included. Sample locations are shown in Figure 5. Documentation 
procedures included the completion of all CLP forms and tags for organic and inorganic 
analyses. Strict Chain-of-Custody was maintained and proper forms accompanied each 
shipment. During sampling access to the site was unrestricted and transients and bottle 
collectors visited the site regularly. In the spring of 1991 most of the site was covered 
with vegetation. Ducks, egrets and carp were noticed in the City Drain^"\ 

An Analytical Results Report, completed in 1992 by the Utah Department of 
Envnonmental Quality, reported no organic contaminants in the groundwater samples. 
However, concentrations of 13 inorganic elements were found which are 3 times that of 
background weU concentrations. In addition, antimony, beryllium, cobalt, lead, and nickel 
were detected in downgradient weds, but not in background weds. Antimony, arsenic and 
selenium were above the MCL's of drinking water standards in some of | the wells. All 
analytical results may be seen in Tables 3 through 6 (see Appendix titled "Tables"). Soil 
sample analyses indicated the presence of 21 BNA compounds, 5 VOA compounds, 12 
pesticide compounds, and 1 PCB compound in the Redwood Road Dump. Inorganic 
results of the soil samples also revealed concentrations of 10 elements that were over 3 
times that of the background sample. Results from surface water samples detected lead 
at a concentration of 23 ppb in the north ditch and antimony, arsenic, iron, and 
manganese were detected above their MCL's for drinking water standards. Analytical 
results from 3 sediment samples indicate concentrations of 11 BNA compounds, 4 
pesticide compounds, and 1 VOA compound at the landfill. The majority of the organic 
contamination is in the north ditch. Ten elements were detected in the upgradient 
sediment sample of the City Drain that are 3 times the concentration of the downgradient 
sample. 

In 1993 an Onsite Activities Report (OAR) was prepared by Monison Knudsen 
Corporation for the Region VIII office of the U. S. Environmerital Protection Agency 
(EPA). The report detailed the removal of Investigative Derived Waste ^IDW) in 1993 
from the Redwood Road Dump site following the installation of four monitoring wells 
during sampling activities in March of 1991. Drdl cuttings, decontamination water and 
personal protective equipment were containerized in drums as IDW and had resided on-
site since 1991. During June of 1993 the drums had been observed in fair to poor 
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condition, somewhat rusted and possibly leaking. In August of 1993 the three original 
drums and their contents were repacked into nine drums, labelled, placarded, manifested, 
loaded, and transported to Texas for incineration or recyling. The RRD site was cleaned 
of all material related to the removal operation. 

The Portland Cement Superfund Site lies directiy southeast and south of the Redwood 
Road Dump and is comprised of three separate but adjacent properties known as Site 2, 
Site 3 and the West Site (see Figure 11). The site has soil, surface water and 
groundwater contamination as a result of cement kiln dust (CKD) and chroinium-bearing 
refractory bricks being deposited on the site between 1965 and 1983. Leaching from site 
wastes has caused elevated concentrations of arsenic, chromium and lead in the site soils. 
Elevated levels of pH, total dissolved soUds, arsenic, molybdenum, chromium and lead 
have been detected in site groundwater, primarily in its shaUow inteî val between 15 and 
30 feet below ground surface. Contaminated groundwater from the site 
into the Surplus Canal (during low canal levels) and City Drain". 

may discharge 

Waste CKD material was found along a portion of the City Drain within the Portiand 
Cement Site boundary and are believed to be the result of isolated dumpings of material 
along the embankment^. Total volume of waste CKD along the City Drain embankments 
appeared to be small. Five different locations of CKD were also found which had eroded 
off-site and redeposited onto the native soil flats^. Two of these sites are located along 
the fence line marking the northern boundary of Site 3, just to the southeast of the 
Redwood Road Dump (see Figure 11). The first ai"ea, located along the western end of 
the north fence, in closest proximity to the RRD, measured 54 feet in w îdth, 12 feet in 
length as measured from the fence, and as much as 1 foot in depth. Sediment in the 
eastern area of the fence moved 17 feet from the fence and measured 18 feet in width 
with a 6-8" thickness. Three more areas are located off of Site 2. Four areas of 
contaminated ponded water were located on and around Site 3 .̂ One of these is located 
between Indiana Avenue and the railroad, just southeast of the RRD. This long and 
narrow pond parraUels the railroad for about 800 feet, measures a maximum of 23 feet 
in width with a depth of one foot or less. The 42" sewer line which traverses both the 
RRD site and the Portland Cement Superfund Site has been shown to influence the 
groundwater at the Portiand Cement Site. The City Drain and Surplus Canal also 
influence groundwater locaUy". 

5.0 WASTE/SOURCE CHARACTERISTICS 

5.1 Waste Source Description. There are two waste sources at the Redwood Road 
Dump site. The first is the landfill pde which contains various quantities of 
hazardous materials as revealed in the 1991 sampling results. The volume of this 
source is calculated at approximately 1,338,000 cubic yards (see Appendix A). 
The landfill is not contained. 
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The second waste source is approximately one-half acre of chromium 
contaminated soil which was iUegally dumped at the site in December of 1991 
(see Figure 10). The source area consists of 3-4 foot high piles of soil, up to 5 
feet across, of which there may be 20 piles at the most (see Photo's 1, 2 and 3 in 
Appendix J). These piles were calculated to be no more than 21,750 square feet 
in area (see Appendix A). This waste is the subject of an onjgoing criminal 
investigation by the Utah Attorney General's office which is expected to be 
resolved soon. The soU was sampled in 1992 by the Utah Division of Solid and 
Hazardous Waste. The soil lies at the top of approximately the center of the 
eastern refuse pile. The soil is not contained. 

5.2 Sample Locations. One rotary hole and nineteen auger holes were drilled into 
the landfiU during the 1977 Preliminary Investigations by Dr. Eckhoff. Forty-
three refuse (soil) samples were taken as well as 43 gas probes at five foot 
intervals in the drill holes. DriU holes and their locations are shown in Figures 
3 and 4. Sample results are shown in Table 1. Gas monitoring measured 
explosive gas concentration as a function of percentage of volatile solids and as 
a function of moisture content. The soil samples were analyzed only for 
percentage of both total and volatile solids, and bio-chemical oxygen demand and 
moisture content. Drill hole logs and sample results can be found in Appendix B. 

Waste source sample collection of the landfiU in 1991 included 10 soil samples 
numbering RD-SO-01 through RD-SO-10. Sample locations are shown in Figure 
5. AU soil samples were coUected using separate decontaminated stainless-steel 
spoons and were put into the appropriate containers. QA/QC samples were taken 
and samples were handled and preserved according to QA/QC criteria. 
Documentation procedures were followed and strict Chain-of-Custody was 
maintained. Sample RD-SO-02 is the background sample. Samples RD-SO-06 
and RD-SO-07 can be considered source sarnples of "oily waste"! taken near the 
water table from split spoon samples of drill cuttings from monitoring wells MW-
2 and MW-4. Sample RD-SO-10 was taken directiy above the refuse inside a 
bottie excavation pit about 3 feet below ground surface. RD-SO-10 can be 
assumed to be an observed release. Sample results can be found in Tables 5-6. 

Four soil samples and one field blank were collected in September of 1992 by the 
Division of Solid and Hazardous Waste (DS&HW). Table 7 contains the 
analytical results. The samples were taken from suspected chromium 
contaminated soil which was dumped illegally at the Redwood Road Dump site. 
Chain-of-Custody and sample results are included in Appendix D. No sample 
location map exists in the DS&HW files. 

5.3 Analytical Results. Seven of the 43 soU-gas samples showed methane 
concentrations above the lower explosive limit (LEL). Two of the sampling 
locations showed methane concentrations above 10 percent by volume in the air. 

# 



In 12 of the 20 borings, petroleum products were found at or near the water table. 
One of the drill holes, G-3C, cited the presence of a "chemical waste" at a depth 
of 8-10 feet. Thickness of the refuse in the landfill was determined to vary 
between one foot and 29 feet, with the refu.se-natural ground interface undulating 
between elevations of 4216-4224 feet. Appendix B and Table 1 includes all 1977 
sample information and analysis at the RRD site. 

Tables 5 and 6 summarize the analytical data from the 1991 soil sampling 
program. All samples were analyzed for Target Compound List analytes including 
volatiles, base-neutral/acid (BNA) extractables, pesticides and PCB's, and for Task 
1 and 2 metals, with the exception of RD-SO-07 and RD-SO-08, which were 
analyzed for only Target Compound List analytes. Table 5 shows the soil at the 
landfiU contains concentrations of 21 BNA compounds, 5 VOA compounds, 12 
pesticide compounds, and 1 PCB compound. There were also many BNA TIC 
compounds detected which ranged from 77 to 40,000 ppb. Three of the highest 
BNA TICs were identified as "2-Pentanone, 4-hydroxy-4-me" and occuired in 
three of the soU samples, including the background sample at 39,000 ppb. The 
PCB compound, Aroclor-1260, was detected in RD-SO-09 at 15() ppb. Table 6 
indicates a release of at least 10 metals to the soil has occurred at the Redwood 
Road Dump site. Concentrations of barium, calcium, chromium, copper, iron, 
lead, mercury, nickel, sodium, and zinc were detected over 3 tiines that of the 
background sample. 

Table 7 presents sample analyses results for 5 samples taken for the State of Utah 
Attorney General's criminal investigation. 4 soil samples of suspected chromium 
containinated soil were taken in September of 1992, in addition to a field blank 
sample. A hazardous level of total chromium exists at 3300 ppm in one of the 
samples as it is above the Superfund Chemical Data Matrix (SCDM) benchmark 
of 2900 ppm for the soil pathway. This benchmark is a reference dose given in 
mg/kg. Total lead levels also exist at 1600 and 1000 ppm in these samples. 
These values are high when considered against a mean average of 128 ppm for 
18 background samples taken from various sites around the valley 
E). 

(see Appendix 

5.4 Data Gaps. Upon evaluation of the Waste/Source characterization, no significant 
data gaps were noted. 

5.5 Conclusions. There are concentrations of BNA compounds, volatile and 
semivolatile organic compounds, pesticides and PCB's in the Redwood Road 
Dump. Heavy metal concentrations which include barium, calciuin, chromium, 
copper, iron, lead, mercury, nickel, sodium, and zinc, are over 3 times that of 
background. Antimony, cadmium and selenium were also detected at the RRD 
site. An observed release of metal contaminants into the soil is indicated at the 
site. 



The second waste source, illegally dumped contaminated soil, contains hazardous 
levels of chromium and levels of lead over 3 times area background. 

6.0 GROUNDWATER PATHWAY 

6.1 Hydrogeology. The regional groundwater system consists of one aquifer with a 
shallow, unconfined portion underlain by a deeper, primary portion. The upper 
50 to 70 feet of sediments form the shallow part of the aquifer, also known as a 
water table aquifer. The two portions are separated by a more confined layer of 
predominantly clay, with interfingered silt and fine sand layers, which vary in 
thickness and width*'^. Drill logs of the four monitor wells installed in 1991 
reveal a lithology of predominantiy clays, with silty sands, silts, and fine sands in 
the topmost 50 feet at the Redwood Road Dump site (see Appendix C). The 
deeper aquifer lies in Quaternary deposits of clay, silt, sand, and gravels that are 
hydrauUcaUy interconnected with individual beds of sand and gravel ranging in 
thickness from less than one foot to tens of feet*. The maximum thickness of the 
principal aquifer is greater than 1,000 feet in the northern part of the valley . 
Most deep wells in the Salt Lake VaUey are completed in sediments at depths of 
less than 1,200 feet. The municipal wells within 4 miles of the RRD site are 
completed at depths of 1100 feet and under. 

The shallow portion of the aquifer is recharged mainly by an upward flow of 
water from the deeper portion of the aquifer, and secondly by downward 
infiltration of surface water and precipitation. The deeper portion of the aquifer 
is recharged by infiltration of rain water and snow melt on the flanks of the 
surrounding mountains*. The general direction of groundwater flow for the region 
is from the mountain fronts toward the Jordan River and then northwest toward 
Great Salt Lake. The shallow portion of the aquifer may discharge into surface 
coarses such as the Jordan River*'^. The shallow aquifer has seldom been used 
as a drinking water source because it yields water slowly, is generally of poor 
chemical quality (calcareous and saline-alkali), and higher quality sources are 
readily avadable'^. 

Groundwater levels and physical parameters were measured at various times and 
are located in Table 2. Groundwater flow directions from these elevations indicate 
that flow is generally towards the northwest, except where groundwater may be 
influenced by the sewer line, the highway, or the City Drain. | Figure 6 is a 
groundwater contour map developed from the groundwater elevations ineasured 
in 1991. As can be seen in Figure 6, the 42-inch sewer line, 1-2115, and the City 
Drain influence the water levels and flow of the shallow groundwater at the RRD 
site. Hydrologic studies at the Portiand Cement Superfund Site indicate 
groundwater hydrauUcs are complex^ Groundwater flow in a shallow interval, 15 
to 25 feet below ground surface, is controlled by the City DrainJ Surplus Canal 



and a north-south trending sanitary sewer conduit". Water in the City Drain and 
Surplus Canal flows to the northwest. Documented groundwater flow at the 
shallow interval has been into and away from the Surplus Canal depending on its 
water level, which can be controUed by the local flood control district. 
Groundwater flow directions in a deep interval, between 45 and 55 feet below 
ground surface, are difficult to determine based on existing data. The 
potentioinetric surface of the deep interval appears to be mounded under the City 
Drain, with groundwater north of the City Drain flowing northwest and 
groundwater south of the City Drain flowing southwest". Drainage promoted by 
the sewer pipe bedding, a gravel base, reduced water levels 
groundwater migration to the Surplus Canal from Site 2 .̂ 

and prevented 

6.2 Targets. Groundwater is the only source of drinking water within 4 miles of the 
site. There are at least 27,798 residents drinking groundwater within this area (see 
Appendices F & H). Ten municipal wells currently supply drinking water within 
4 miles of the site. These wells are completed to depths ranging from 464 to 
1088 feet bgs. The nearest municipal well is located 1.21 miles jsouth from the 
site, goes to a depth of 800 feet and serves a population of 2,900 residents. 
Municipal groundwater use information was gathered from four separate municipal 
sources in the Salt Lake Valley. 

A listing of aU water wells within a 3-inile radius of the Portiand Ceinent 
Superfund Site was compiled in 1989 from two sources provided by the Utah 
Department of Natural Resources, Water Rights Division^. WeUs were drilled for 
the purpose of diverting groundwater for domestic, municipal, irrigation, stock 
watering and other usage. All domestic weUs were drilled to a total depth greater 
than 90 feet. The nearest well to the Redwood Road Dump site is situated 
approximately 100 feet north of the Union Pacific railroad mainline and 
approximately 300 feet west of the Surplus Canal, in the NE'/4, NWVi, NE'/4, of 
Sec. 9, TIS, RIW. The well was drilled in 1920 to an unknown depth and is used 
for domestic and urigation purposes and yields approximately 7 gpm' (see 
Appendix F). 

6.3 Sample Locations. Seven groundwater samples were taken at the site (see Figure 
5). Each of the four installed monitoring wells were sampled, in addition to two 
of the Portland Cement Site monitoring wells. The seventh sample was a 
duplicate. Groundwater samples were coUected using the coriect operating 
procedures, documentation procedures were followed and strict Chain-of-Custody 
was maintained^\ RD-MW-07 is the background sample taken upgradient of the 
site, although RD-MW-06 is also an upgradient sample. Sample | R D - M W - 0 5 is 
a duplicate of RD-MW-02. Before sampling, the depth to the groundwater was 
measured and at least 3 casings voluines of groundwater were purged from each 
of the wells. The monitoring weUs were sampled in the following order: RD-
MW-07, RD-MW-06, RD-MW-03, RD-MW-01, RD-MW-02 and 05, and RD-
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MW-04. RD-SW-04, a quality control trip blank water sample, was also taken to 
assess the contamination level of all samples. 

6.4 Analytical Results. Tables 3 and 4 summarize the analytical i results for the 
groundwater samples. All samples were analyzed for Target Compound List 
analytes including volatiles, base-neutral/acid extractables, pesticides and PCBs, 
and for Task 1 and 2 metals. The organic data is presented in Table 3. There 
were no pesticide or volatUe compounds detected in the groundwater samples. 
Four semivolatile compounds were detected in small amounts and include 
fluoranthene, N-nitrosodiphenylamine, phenanthrene, and pyrene. There are no 
organic concentrations above the Maximum Contaminant Level (MCL) of drinking 
water standards in the samples. Table 4 lists the inorganic analyses and indicates 
there has been an observed release to the shallow portion of the aquifer of 10 
heavy metals. The elements aluminum, arsenic, barium, chromium, copper, iron, 
manganese, potassium, sodium, and vanadium occur in downgradient weUs at 3 
times the concentrations of the background (upgradient) wells. Antimony, cobalt, 
lead, and nickel were also present in the downgradient wells at over 3 tiines the 
background, which were below detection limits. Arsenic was detected at 314, 248 
and 179 ppb in three of the four downgradient wells as compared tp 19 ppb in the 
background well. The MCL for arsenic in drinking water is 50 ppb. RD-MW-05 
contained 34.2 ppb antimony which is above the MCL for drinking water 
standards of antimony at 6 ppb. A Secondary Maxiumum Contaminant Level 
(SMCL) of iron in drinking water is 300 ppb. Iron was detected above this at 
2570, 1260 and 659 ppb's in three of the downgradient weUs. Manganese has a 
SMCL of 50 ppb in drinking water. It was detected at 775, 538, and 350 in three 
of the downgradient wells, although the background well, RD-MW-07 was also 
high with a level of 222 ppb. 1 

I 

6.5 Data Gaps. The trip blank sample, RD-SW-04, is untypical in its inorganic 
analytical results and closely matches the groundwater sample, Rp-MW-04, for 
over one-half of the metals analyzed. Field or lab error is suspected. More 
samples may be needed to distinguish if the RRD groundwater jcontamination 
originated from the Portiand Cement Superfund Site. 

6.6 Conclusions. An observed release of contaminants to the shalloW| aquifer exists 
at the Redwood Road Dump site. Contaminants include aluminum, arsenic, 
barium, chromium, copper, iron, manganese, potassium, sodium, and vanadium. 
Antimony, cobalt, lead, and nickel were also present in sampling of downgradient 
weUs at over 3 times the background concentrations of the upgradient wells, which 
were below detection limits. In addition, antimony and arsenic were detected at 
levels greater than the Maximum Contaminant Level for drinking v/ater. Arsenic 
is the analyte of greatest concern and it is also one of the hazardous constituents 
from the Portiand Cement Superfund Site. More groundwater samples may be 
needed to distinguish if the Redwood Road Dump groundwater contamination 
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originated from the landfill or the Portiand Cement Superfund Site. 

7.0 SURFACE WATER PATHWAY 

7.1 Hydrology. The Salt Lake Valley is located in the Great Basin drainage system, 
which is a closed system with no outiets. The Jordan River and its tributaries 
form the main drainage for the valley. The Jordan River is a class 3C stream and 
discharges into the Great Salt Lake^. The Jordan River, the Surplus Canal and the 
City Drain are located in close proximity to the site (see Figure 9). The Jordan 
River is approximately 7,000 feet to the east of the site and discharges into the 
Great Salt Lake 11 miles downstream. The Surplus Canal is located about 1,000 
feet to the west of the site and also empties into the Great Salt Lake six mUes 
downstream (see Figure 10). The City Drain cuts through the western portion of 
the site and joins the Sewer Canal approximately six miles away. The Sewer 
Canal discharges into the Great Salt Lake 13 miles downstream. The discharge 
points for the Jordan River, the Surplus Canal and the Sewer Canal into the Great 
Salt Lake are characterized by freshwater marshes. The discharge points are within 
the confines ofthe Farmington Bay Waterfowl Management Area. The City Drain 
and Surplus Canal are local discharge points for groundwater'. 

The soils in the site area are predominantly clay, with silty sands, silts, and sands 
as shown by monitor well drill logs (see Appendix C). A soU survey of the Salt 
Lake area shows the site consists primarily of Salt Air Silty Clay Loam which is 
found on lake plains near the Great Salt Lake'^. The soil profile isicalcareous and 
sti'ongly saUne-alkali. Surface runoff is very slow. The unnamed riorth ditch Ues 
on the northeast portion of the site and joins the Salt Lake City storm drain 
system^. 

7.2 Targets. There are no surface drinking water sources within thej 15 mile target 
distance limit of the site. Surface waters are not used for fishing within 15 
downstream miles. A wetland environment exists both on the site and within six 
miles downstream of the site to the Great Salt Lake (Figures 7 and 9). 
Approximately 50 miles of wetland frontage occur within the target distance limit. 
Several duck hunting clubs are located within these wetland areas. Egrets have 
been obsei'ved in the City Drain on-site'". 

7.3 Sample Locations. Three surface water samples were collected at the RRD site, 
as well as three sediment samples (see Figure 5). A quaUty control trip blank 
water sample was also taken to assess the contamination level of all samples. 
Upgradient and downgradient water samples were collected from Ithe City Drain 
and a water sample was taken from the unnamed north ditch. The surface water 
samples were collected directly into the appropriate sample containers. The 
downgradient surface water sample in the City Drain was collected first, followed 
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by the upgradient City Drain surface water sample which also served as the 
background sample. The north ditch surface water sample was collected last. 
There were ducks and small white egrets on the City Drain and carp were also 
noted in the drain at sampling time^\ The sediment samples were taken in the 
same general location as the surface water samples. The sedimerit samples were 
collected as grab samples with separate decontaminated stainless steel spoons and 
put into the appropriate sample containers. 

7.4 Analytical Results. One VOA compound, tetrachloroethane, was detected at 7 
ppb in the upgradient surface water (SW) sample of the City Drain. A single 
BNA compound, bis (2-Ethylhexyl) phthalate, was detected in the north ditch 
surface water sample. There were no pesticide or PCB compounds detected in the 
surface water samples. Lead was detected in the north ditch SW! sample at 23.6 
ppb. Antimony was detected just above the detection limit in the downgradient 
surface water sample and was undetected in the background and north ditch 
samples. Antimony was detected above the MCL of drinking water standards at 
25 ppb from RD-SW-02. The antiinony MCL for drinking water is 6 ppb. 
Arsenic was also detected in both City Drain samples above the MCL of drinking 
water standards at 53.4 and 59.2 ppb. The arsenic MCL for drinking water is 50 
ppb. 

Table 5 indicates 11 BNA, 6 pesticide and 2 VOA compounds were detected in 
the sediment samples. The majority of these contaminants were, detected in the 
north ditch, indicating they came from the landfiU. The downgradient sediment 
sample of the City Drain contained the semivolatUe compound bis (2-Ethylhexyl) 
phthalate and a trace of the pesticide heptachlor. The upgradient, background 
sediment sample of the City Drain also contained bis (2-Ethylhexyr) phthalate as 
well as pyrene and carbon disulfide. Thirteen inorganic elements found in the 
upgradient sediment sample of the City Drain are 3 times the downgradient 
sample's concentration. The 13 elements in this background sample include 
aluminum, antimony, arsenic, barium, chromium, cobalt, copper, iron, lead, 
potassium, sodium, vanadium, and zinc. These contaminants cannot be directly 
attributable to the RRD site and likely came fi'om off-site. The unnamed north 
ditch sample contained 9 inorganics that were more than 3 times the downgradient 
City Drain sample. These elements included aluminum, barium, chromium, 
cobalt, copper, iron, lead, potassium, and zinc. 

7.5 Data Gaps. The trip blank sample, RD-SW-04, is untypical in its inorganic 
analytical results and closely matches the groundwater sample, RD-MW-04, for 
over one-half of the metals analyzed. Field or lab error is suspected. The 
upgradient and downgradient City Drain surt'ace water samples which contain high 
arsenic are not representative of the RRD site since contamination cannot be 
directly attributed to the RRD site. The upgradient City Drain sediment sample, 
which was taken to establish background, proves to be the most containinated 
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sediment sample and may prove that contamination is coming from the Portland 
Cement Superfund Site. More sediment sample(s) and surface water sample(s) 
need to be taken which would establish background for these media at the 
Redwood Road Dump site and distinguish between any contamination at the RRD 
and Portland Cement Superfund Sites. 

7.6 Conclusions. BNA, pesticide and VOA compounds were detected] in the sediment 
samples. The majority of these contaminants were detected in the north ditch, 
indicating they came from the landfill. A single BNA compound and lead were 
detected in the north ditch surface water sample. The unnamed north ditch sample 
contained 9 inorganics that were more than 3 times the downgradient City Drain 
sample. These elements included aluminum, barium, chromium, cobalt, copper, 
iron, lead, potassium, and zinc. These inorganics may be considered an observed 
release of contaminanted leachate from the landfdl. 

There were no pesticide or PCB compounds detected in the surface water samples. 
Antimony was detected above the MCL of drinking water standards in the 
downgradient City Drain surface water sample. The antimony MCL for drinking 
water is 6 ppb. The organic and inorganic compounds detected in the upgradient 
surface water and sediment samples of the City Drain cannot be directly 
attributable to the RRD site. The upgradient City Drain sedimenl] sample, which 
was taken to establish background, proves to be the most contaminated sediment 
sample and may prove that contamination is coming from the Portland Cement 
Superfund Site. The City Drain can collect contaminants from numerous off-site 
localities upstream, including the Portiand Cement Company Sites 2 & 3 
Superfund Site. More sediment sample(s) and surface water sample(s) need to be 
taken which would estabUsh background for these media at the Redwood Road 
Dump site and distinguish between any contamination at the RRD and Portiand 
Cement Superfund Sites. ' 

8.0 SOIL EXPOSURE PATHWAY 

8.1 Physical Conditions. The geology and soU conditions at the Redwood Road 
Dump site is determined by its location in the Salt Lake Valley which lies 
between the Wasatch Mountains to the east and the Oquirrh Mountains to the 
west. Basin-fill deposits were eroded from these adjacent mountain ranges and 
deposited in the Salt Lake and local valleys. The general stratigraphy of the area 
is characterized by several hundred feet of unconsoUdated to poorly consolidated 
alluvial and lacustrine deposits. These interbedded and highly lenticular sands, 
silty sands, sUts, and clays of the Salt Lake Formation are estimated to be more 
than 500 feet thick. Mountain streams carried most of the sediment into the 
basins and ancient Lake Bonneville. The fine-grained sediments were deposited 
in the deeper portions of ancient Lake Bonneville. The coarser-grained sediments 
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were deposited along the margins of ancient Lake Bonneville as its level 
fluctuated and eventually receded to its present level as the Great Salt Lake '̂'. 
Drill logs of the four monitor wells instaUed in 1991 in addition to well logs from 
neighboring Portiand Cement Site (UTD980718670) reveal a Uthology of 
predominantly clays, with silty sands, silts, and sands beneath the RRD site. A 
soil survey of the Salt Lake area identified the soils at the RRD site as dumps 
{Du), Salt Air Silty Clay Loam (Sa), Loamy Borrow Pits (Lo),'Sandy Terrace 
Escarpments (Sc), and Decker Fine Sandy Loam (Dey. After dumps (Du soil 
type), a miscellaneous land type made up of refuse material, the main soil type at 
the RRDS is Salt Air Silty Clay Loam, which is found on lake plains near the 
Great Salt Lake and provides a suitable habitat for ducks and geese. Its soil 
profile is calcareous and strongly saline-alkali. Runoff is very slow''̂ . 

8.2 Soil Targets. There is no on-site population or residences at the Redwood Road 
Dump. There is a population of 6,456 within 1 mile of the site (Appendix H). 
There is about one worker present daily on site in the southeast comer of the 
landfill'". There are 65 workers within 200 feet of the site at its northeast 
corner'^. A security fence was installed around portions of the 'site in June of 
1995, although the southern end of the landfill is still unfenced. Two means of 
access are available; one is from the north through a gate which is locked at night, 
and one from the south through an open road over a railroad track. A camera 
surveillance system monitors access through the north gate. Portions of the site 
are accessible. 

8.3 Soil Sample Locations. One rotary hole and nineteen auger holes were drilled 
into the landfill during the 1977 Preliminary Investigations by Dr. Eckhoff Forty-
three refuse (soil) samples were taken at five foot intervals in the drill holes. Drill 
holes and their locations are shown in Figures 3 and 4. Sample results are shown 
in Table 1. The soil samples were analyzed only for percentage of both total and 
volatile solids, and bio-chemical oxygen demand and moisture content. Drill hole 
logs and sample results can be found in Appendix B. 

Soil sample collection of the landfiU in 1991 included 10 soil samples numbering 
RD-SO-01 through RD-SO-10. Sample locations are shown in Figure 5. AU soil 
samples were collected using separate decontaminated stainless-steel spoons and 
were put into the appropriate containers. QA/QC samples were taken and samples 
were handled and preserved according to QA/QC criteria. Documentation 
procedures were followed and strict Chain-of-Custody was maintained. Sample 
RD-SO-02 is the background .sample. Samples RD-SO-06 and RD-SO-07 can be 
considered source samples of "oily waste" taken near the water table from 
monitoring weUs MW-2 and MW-4. Sample RD-SO-10 was taken directiy above 
the refuse inside a bottle excavation pit about 3 feet below ground surface. RD-
SO-10 can be assumed to be an observed release. Sample results can be found 
in Tables 5 and 6. 
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Four soil samples and one field blank were collected in September of 1992 by the 
Division of Solid and Hazardous Waste (DS&HW). Table 7 contains the 
analytical results. The samples were taken from suspected chromium contaminated 
soil which was dumped illegally at the Redwood Road Dump site. Chain-of-
Custody and sample results are included in Appendix D. No sample location map 
exists in the DScfeHW files. : 

8.4 Analytical Results. In 12 of the 20 borings, petroleum products were found at 
or near the water table. One of the drill holes, G-3C, cited the presence of a 
"chemical waste" at a depth of 8-10 feet. Thickness of the refuse in the landfdl 
was determined to vary between one foot and 29 feet, with the refuse-natural 
ground interface undulating between elevations of 4216-4224 feet. Table 1 and 
Appendix B includes the 1977 sample information and analysis at the RRD site. 

i 

Tables 5 and 6 summarize the analytical data from the 1991 soil sampling 
program. All samples were analyzed for Target Compound List analytes including 
volatiles, base-neutral/acid (BNA) extractables, pesticides and PCB's, and for Task 
1 and 2 metals, with the exception of RD-SO-07 and RD-SO-08, which were 
analyzed for only Target Compound List analytes. Table 5 shows the soU at the 
landfiU contains concentrations of 21 BNA compounds, 5 VOA compounds, 12 
pesticide compounds, and 1 PCB compound. There were also many BNA TIC 
compounds detected which ranged from 77 to 40,000 ppb. Three of the highest 
BNA TICs were identified as "2-Pentanone, 4-hydroxy-4-me" and occurred in 
three of the soil samples, including the background sample at 39i000 ppb. The 
PCB compound, aroclor-1260, was detected in RD-SO-09 at 150' ppb. Table 6 
indicates a release of at least 10 metals to the soil has occurred at the Redwood 
Road Dump site. Concentrations of barium, calcium, chromiurri, copper, iron, 
lead, mercury, nickel, sodium, and zinc were detected over 3 times that of the 
background sample. 

Table 7 presents sample analyses results for 5 samples taken for the State of Utah 
Attorney General's criminal investigation. 4 soil samples of suspected chromium 
contaminated soU were taken in September of 1992, in addition to a field blank 
sample. A hazardous level of total chromium exists at 3300 ppm in one of the 
samples as it is above the Superfund Chemical Data Matrix (SCDM) benchmark 
of 2900 ppm for the soil pathway. This benchmark is a reference dose given in 
mg/kg. Total lead levels also exist at 1600 and 1000 ppm in these samples. 
These values are high when considered against a mean average of 128 ppm for 
18 background samples taken from various sites around the valley (see Appendix 
E). . 1 

8.5 Data Gaps. Ten soil samples may be insufficient coverage for the 70 acre site. 
No samples were obtained from the bottom of the refuse pile, or into the natural 
soil surface. More sampling is indicated to detect the extent of [contamination 
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leaching into the soil from the landfUl. Bore holes would help determine organic 
and inorganic content of the landfill. 

I 

8.6 Conclusions. There are concentrations of BNA compounds, volatile and 
semivolatile organic compounds, pesticides and PCB's in the Redwood Road 
Dump. Heavy metal concentrations which include barium, calcium, chromium, 
copper, iron, lead, mercury, nickel, sodium, and zinc, are oVer 3 times that of 
background. Antimony, cadmium and selenium were also detected at the RRD 
site. An observed release is indicated at the site. The second waste source, 
illegally dumped contaminated soil, contains hazardous levels ofj chromium and 
levels of lead over three times that of background levels in the Salt Lake area. 

Ten soil samples may be insufficient coverage for the 70 acre site. No samples 
were obtained from the bottom of the refuse pile, or into the natural sod surface. 
More sampling is indicated to detect the extent of contaminants leaching into the 
soil from the landfill. Bore holes would help determine organic and inorganic 
content of the landfill. I 

9.0 AIR EXPOSURE PATHWAY 

9.1 Meteorology/Physical Conditions. The Salt Lake Valley is characterized as 
being semi-arid'. The normal maximum temperature ranges from 37.0°F in 
January to 93.7'̂ F in July. The normal minimum temperature ranges from 19.7°F 
in January to 61.8°F in July. The average annual rainfaU is 15.31 inches per year 
with a normal monthly high of 2.21 inches in April and a normal monthly low of 
0.72 inches in July. The average annual snowfall is 58.00 inches. The estimated 
pan evaporation is 83.91 inches per year. The winds are predominantiy from the 
south and southeast and have a mean speed of four to five mUes per hour. The 
second most common wind direction is from the north and northwest^. 

9.2 Air Targets. There is no on-site population or residences at the Redwood Road 
Dump. There is a population of 52,183 within 4 miles of the site |(Appendix H). 
There is about one worker present daily on site in the southeast! corner of the 
landfill'". There are 65 workers within 200 feet of the site at its northeast 
corner'^. A security fence was installed around portions of the site in June of 
1995, although the southern end of the landfill is still unfenced. Two means of 
access are available; one is from the north through a gate which is locked at night, 
and one from the south through an open road over a railroad track. A camera 
surveillance system monitors access through the north gate. Portions of the site 
are accessible. 

i 

9.3 Air Sample Locations. One rotary hole and nineteen auger holes were drilled 
into the landfill during the 1977 Preliminary Investigations by Dr. Eckhoff Forty-
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three gas probes at five foot intervals were measured in the drill holes. Drill holes 
and their locations are shown in Figures 3 and 4. Sample results are shown in 
Table 1. Gas monitoring measured explosive gas concentration both as a function 
of percentage of volatUe solids and as a function of moisture content. Drill hole 
logs and sample results can be found in Appendix B. 

9.4 Air Analytical Results. Seven of the 43 gas samples showed methane 
concentrations above the lower explosive limit (LEL). Two of the sampling 
locations showed methane concentrations above 10 percent by volume in the air. 
Thickness of the refuse in the landfiU was determined to vary between one foot 
and 29 feet, with the refuse-natural ground interface undulating between elevations 
of 4216-4224 feet. 

9.5 Data Gaps. There is no analytical data on cuiTent existing conditions of the air 
pathway at the site. The collection of this data may not be needed to complete 
the site characterization. However, the Portiand Cement Company Sites 2 & 3 
Superfund sites lie just across the road from the RRDS, and the dump sits 
downwind of the dominant wind direction from Portland Cement. 

9.6 Conclusions. It is not known if the air exposure pathway constitutes a cunent 
pathway of concern to the distribution of hazardous substances at the Redwood 
Road Dump site. Twenty-eight years ago, in 1977, methane gas was shown to be 
present on site at levels above the lower explosive limit (LEL). However, it was 
concluded at that time that the decomposition and gas generation potential of the 
landfill had been substantially reduced because extensive burning of the materials 
had taken place. There is no current analytical data on existing conditions of the 
air pathway at the site. The collection of this data may not be needed to complete 
the site characterization. However, the Portiand Cement Company Sites 2 & 3 
Superfund sites lie just across the road from the RRDS, and the dump sits 
downwind of the dominant wind direction from Portland Cement. 

10.0 SUMMARY AND CONCLUSIONS: 

There are concentrations of BNA compounds, volatile and semivolatile organic compounds, 
pesticides and PCB's in the Redwood Road Dump. Heavy metal concentrations are present in 
the soil which include barium, calcium, chromium, copper, iron, lead, mercury, nickel, sodium, 
and zinc, at over 3 times that of background concentration. An observed release of inetal 
contaminants into the soil is indicated at the site. 

An observed release of contaminants to the shallow aquifer also exists at the Redwood Road 
Dump site. Contaminants include aluminum, antimony, arsenic, barium, chromium, cobalt, 
copper, iron, lead, manganese, nickel, potassium, sodium, and vanadium, which are over 3 times 
the concentrations of the background upgradient wells. In addition, antiinony and aisenic were 
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detected at levels greater than the Maxiinum Contaminant Level for drinking water. Arsenic is 
the analyte of greatest concern and it is also one of the hazardous constituents from the Portiand 
Cement Superfund Site. More groundwater samples may be needed to distinguish if the 
Redwood Road Dump groundwater contamination originated from the landfill or the Portland 
Cement Superfund Site. 

BNA, pesticide and VOA compounds were detected in the sediment samples. The majority of 
these contaminants were detected in the north ditch, indicating they came from the landfUl. A 
single BNA compound and lead were detected in the north ditch surface water sample. The 
north ditch sample contained 9 inorganics that were more than 3 times the downgradient City 
Drain sample. These elements included aluminum, barium, chromium, cobalt, copper, iron, lead, 
potassium, and zinc. These inorganics may be considered an observed release of contaminanted 
leachate from the landfill. 

Antimony was detected above the MCL of drinking water standards in the downgradient City 
Drain surface water sample. The antimony MCL for drinking water is 6 ppb. The organic and 
inorganic compounds detected in the upgradient surface water and sediment samples of the City 
Drain cannot be dnecdy attributable to the RRD site. The upgradient City Drain sediment 
sample, which was taken to establish background, proves to be the most containinated sediment 
sample and may prove that contamination is coming from the Portiand Cement Superfund Site. 
The City Drain can collect contaminants from numerous off-site localities upstream, including 
the Portland Cement Company Sites 2 & 3 Superfund Site. More sediment sample(s) and surface 
water sample(s) need to be taken which would establish background for these media at the 
Redwood Road Dump site and distinguish between any contamination at the RRD and Portland 
Cement Superfund Sites. 

It is not known if the air exposure pathway constitutes a current pathway of concern to the 
distribution of hazardous substances at the Redwood Road Dump site. Twenty-eight years ago, 
in 1977, methane gas was shown to be present on site at levels above the lower explosive limit 
(LEL). However, it was concluded at that time that the decomposition and gas generation 
potential of the landfill had been substantially reduced because extensive burning of the materials 
had taken place. There is no current analytical data on existing conditions of the' air pathway at 
the site. The collection of this data may not be needed to complete the site characterization. 
However, the Portiand Cement Company Sites 2 & 3 Superfund sites lie just across the road from 
the RRDS, and the dump sits downwind of the dominant wind direction from Portland Cement. 

Ten soil samples may be insufficient coverage for the 70 acre site. No samples! were obtained 
from the bottom of the refuse pUe, or into the natural soil surface. More sampling is indicated 
to detect the extent of containination leaching into the soil from the landfill. Bore holes would 
help determine organic and inorganic content of the landfill. 

The second waste source, iUegally dumped contaminated soil, contains hazardous levels of 
chroinium and levels of lead over three times that of background levels in the Salt Lake area. 
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The Redwood Road Dump presents hazards to those working and Uving near it, as weU as to a 
number of transients and bottle collectors who have frequented the area in the past and still have 
access to the site. Although the site is vegetated and surface runoff is slow, the accumulated 
refuse, soil, and shallow groundwater contain hazardous substances and these present a threat to 
human health and the environment. The neighboring Portland Cement Company Superfund Site 
also contains known contaminants. Effort must be made at the Redwood Road Dump to 
distinguish which hazards originated where. 
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TABLE 1 

1977 Sample Results 

EXPLOSIVE CAS CONCENTEATI0N5 * 

ALL VALUES ARE PERCEKT BY VOLUME 

PROBE NO. 

G - l A - 5 - 6 

G - U - 1 0 - 1 1 

G-2A-5-6 

G-2A-10-11 

G-3A-5-6 

G-3A-10-11 

G-3A-15-16 

A-4A-5 -6 

G - 4 A - 1 0 - 1 1 

G - 4 A - K - 1 5 

G-5A-5-6 

G-5A-10-11 

G-7A-5-6 

C-7A-9 -10 

G-IB-A236 

G - l B - 5 - 6 

G-2B-5-6 

G-2B-10 -11 

C-2B-15-16 

G-3B-5-6 

G-3B-10 -11 

G-3B-15-16 

G-4B-5-6 

G-4B-10-11 

G-4B-15-16 

G - 5 B - 1 . 5 + 6 . 5 

G-5B-10 -11 

G-6B-5-6 

G-6B-10 -11 

G-7B-A235 

C - 7 B - 5 - 6 

G - 8 B - 5 - 5 1/2 

G - l C - 5 - 6 

G - l C - 1 0 - 1 1 

G-2C-5 -6 

C - 2 C - 1 0 - 1 1 

G-3C-5 -6 

C - 3 C - 1 0 - 1 1 

G-3C-15 -16 

G-5C-5 -6 

G - 5 C - 1 0 - 1 1 

G-6C-5-6 

G-6C-9 -10 

28 A p r i l ' 7 7 

N . R . * * 

N .R . 

N .R . 

N.R. 

N .R . 

N.R. 

N . R . 

N .R . 

N.R. 

N.R. 

N .R . 

N .R . 

N.R. 

N.R. 

6 . 7 

T < 1 

0 

1-2 

6 

0 - 3 

8 

18 

20 

20 

20 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

0 

< 1 

N.R. 

N . R . 

3 M«v ' 7 7 

0 

0 . 3 

0 

0 

0 

0 

6 . 0 

0 

0 

0 

0 

0 

0 

0 

2 . 2 5 

0 

0 

2 . 2 5 

0 

0 

0 

9 

19 

17 

17 

0 

0 

0 

0 

0 

0 

0 

0 

0 . 7 

0 

0 . 8 

0 

1.8 

No P r o b e 

0 

0 . 7 

0 

O.A 

5 May ' 7 7 

0 

0 

0 

0 

0 

T < 1 

11 

0 

0 

0 

0 

0 

0 

G 

9 

0 

0 

1.5 

5 

0 

0 

15 

17 

20 

27 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

3 

No P r o b e 

0 

0 . 7 

0 

0 

* Lower E x p l o s i v e L i m i t I s a p p r o x i m a t e l y A p e r c e n t 

** No Read ing Taken 
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Redwood Road Dump SIP 

9-21-92 SOIL SAMPLE DATA RESU 
Sample Number 

Time Collected 

All samples in ppm 

Chromium 

T-Chromium 
T-Lead 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Laboratory 

FordA.L. 

State Leb 

State Lab 

State Lab 

State Lab 

State Lab 

State Lab 

State Lab 

State Lab 

Slate Lab 

State Lab 

FlelcJ Blank 

9:20 AM 

<.04 
<0.3 

<.005 
<.01 
<.06 
<.04 
<.30 

<.00008 
0.005 
<.01 

AG-1 
10:46 AM 

2480 

3300 
1600 
0.013 

0.9 
<.06 
0.049 
0.35 

<.0001 
<.005 
0.035 

AG-2 
11:12AM 

1240 

LTS 1 
AG-3 
11:24 AM 

1800 

2200 
1000 
0.012 

0.7 
<.06 
<.04 
0.43 

<.00009 
<.005 
<.01 

AG-4 
11:44 AM 

560 

SCDM Level 

HRS Benchmarks 

Soil Pathway 

V«r. Jun 94 

2900 

2900 

170 
41000 

290 
2900 

170 
2900 
2900 

TABLE 7 
SAMPLES COLLECTED BY UTAH DIVISION OF SOLID & HAZARDOUS WASTE 
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APPENDIX A 

Site Inspection Data Summary Form 



SITE INSPECTION DATA SUMMARY 

Site Name: Reciwood Road Dump EPA Region: VIII Date: 09/06/95 

State Office or Contractor Name and Address: Department of Environmental Qualitv, 

Division of Environmental Response and Remediation, 168 North 1950 West,.First Floor, 

Salt Lake City. Utah 84114-4840 

GENERAL S I T E INFORMATION 

1. CERCLIS ID Nuinber: UTD980961502 

Address: 2000 West Indiana Ave. City: Salt Lake City 

County: Salt Lake State: UT Zip Code: 84104 Cong. Dist.: _2 

2. Owner Name: Salt Lake City Corporation 

Owner Address: 77 East 400 South City: Salt Lake City State: UT 

Operator Name: same as owner 

Operator Address: City: State: 

3. Type of Ownership (check all that apply): 

Private X Municipal County State 

Federal/Agency Name: Other: 

References: 1 

4. Approximate size of Property: 70 acres. References: 1 

5. Latitude: 45° 45' 3 0.0 " 

Longitude: lllo 56' 3 0.0 " References: 1 

6. Status: X Active Inactive Unknown References: 1 

7. Years of Operation: From: 1923 To: Present References: 1 

8. Previous Investigations: 

TYPE AGENCY/STATE/CONTRACTOR DATE 

Disposal Rpt. UDOH/ UT/ Sanitation and Hosp. Services 19 55 References: 2 

Enqin. Rpt. UDOT/ UT/ David Eckoff 1977 References: 3 

PA UDOH/ UT/ BERR 1987 References: __1 

Sl-Smpl. Pin UDOH/ UT/ BERR 1990 References: _ _ i 

SI-Fld. A.R. UDEO/UT/DERR 1991 References: 5 

SI-ARR UDEO/ UT/ DERR 1992 References: __6 

SHW Sampling UDEO/ UT/ DSHW 1992 References: 8 

On-st A.R. EPA/ UT/ Morris Knudsen li^S References: __7 

31 FORM - PAGE 1 



WASTE SOURCE INPORMATION 

Waste source types (check all that apply): 

Constituent Wastestream (type): 

X Landfill Tanks or non-drum containers (type) 

Drums Pile (type) : 

X Contaminated Soil Surface Impoundment (buried) 

Land Treatment Surface Impounciment (backfilled) 

Other: , 

References: 2, 6, 21 

2. Types of wastes (check all that apply): 

X Organic Chemicals X Inorganic Chemicals X Municipal Wastes 

X Pesticides/Herbicides X Metals X Solvents 

Radionuclides Other: 

References: 

3. Summarize history of waste disposal operations: 

The landfill was in operation as the Salt Lake City dump from 1923 until 1962. 

Since 1962 the landfill has been closed to the public but is used for the disposal 

of leaves, grass clippings, tree trimmings, and storm sewer sludge from Salt Lake 

City Corporation. During its first 39 vears, the landfill was reported to take 

in residential, commercial and industrial wastes. Ten municipal trucks, commercial 

refuse collectors and private individuals disposed of materials in the landfill. 

Disposal procedure at the landfill consisted of pushing refuse off the edge of the 

dump along a 200 ft section and as the face of the dump progressed, dirt was spread 

on the top surface. Burning was not permitted on the face of the dump but was 

allowed for tree stumps and brush in a separate area of the landfill. No manifest 

svstem was in place for this facility and no records remain of waste content or 

guantities. Also, during the site's use as a primary landfill for Salt Lake Citv 

regulations were not in effect for the disposal of hazardous materials. According 

to an inspection from the State of Utah, Division of Health in 1975, underground 

fires existed at the dump, and hot water vapor and smoke were observed coming from 
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fissures in the earth. Fires were common in the 1970's and were visible until 

about 1981. Some areas of the dump had also caved in due to the settling of the 

landfill- At times obnoxious odors were detected. 

In December 1991, chromium contaminated soil was dumped illegally at the Redwood 

Road Dump at night. The company believed responsible is Tool Design, Engineering 

& Manufacturing (TDEM), located at 2061 West 2300 South, Salt Lake City, Utah. 

TDEM manufactures and repairs hydraulic cylinders, oil-field tools and pump parts. 

Part of the operation at the plant includes a chrome-plating facility. In 1987 the 

facility was inspected several times by the U.S. EPA, Granger-Hunter Improvement 

District, and the Salt Lake Countv Health Department. Results of the 

investigations and testing revealed elevated concentrations of chromium and other 

metals found in water being discharged from the plant and in soils that received 

the discharge water. An emplovee informed the state that some of the soil was 

removed and disposed of at the Redwood Road Dump. The Utah Attorney General's 

office is hoping to conclude its more than 2 vear criminal investigation of TDEM 

this vear with a fair resolution which will include cleanup of the dumped soil. 

Information available to the public is on file at the Utah Department of Solid and 

Hazardous Waste. 

References: 1, 2, 8, 20, 21, 31, 32 

31 FORM - PAGE 



4. Source characterization (Attach pages.to show cjuantity and calculations): 

Source 1 name: Landfill Source Type: pile 

Describe Source: various quantities of suspected hazardous materials 

Ground water migration containment: None 

Surface water migration containment: None 

Air migration (gas and migration) containment: None 

Physical State of Wastes: 

_X_ Solid X Liquid X Sludge/Slurry X Gas Unknown 

Constituent Quantity of Hazardous Substances: (specify units) 

Wastestream Quantity Containing Hazardous Substances: (specify units) 

Volume of Source (yd̂ ) : 1, 338. 000 Area of Source (ft^) : 

Hazardous substances associated with source 1; 

Heavy Metals VOAs 

BNAs TIC compounds 

Pesticides/PCBs 

References: 

Source 2 name: Contaminated Soil Source Type: Pile 

Describe Source: Chromium Contaminated Soil 

Ground water migration containment: None 

Surface water migration containment: None 

Air migration (gas and migration) containment: None 

Physical State of Wastes: 

X Solid Liquid Sludge/Slurry Gas Unknown 

Constituent Quantity of Hazardous Substances: (specify units). 

Wastestream Quantity Containing Hazardous Substances: (specify units). 

Volume of Source (yd-*) : Area of Source (ft^) : approx. 21,750 

Hazardous substances associated with source 2: 

Chromium 

Lead 

References: 8, 21 
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Calculations for Volume of Source 1 (yd^): 1,338.000 

70 a c r e s x 4 3 , 5 0 0 f e e t V a c r e = 3 , 0 4 5 , 0 0 0 f e e t ^ x 11 .86 f e e t = 3 6 , 1 1 3 , 7 0 0 f e e t ^ 

3 6 , 1 1 3 , 7 0 0 f e e t ^ x 0 .03704 y a r d s V f e e t ^ = 1 , 3 3 7 , 6 5 1 . 4 y a r d s ^ 

Calculations for Volume of Source 2 (yd^): 21,750 

0.5 acre x 43,500 feet^/acre = 21,750 feet' 

SI FORM - PAGE fc 



Description of removal or remedial activities: 

If Removal has occurred, identify the removal authority and describe the 
activities. Specify the date(s) of the removal. 

Removal of drums on August 10, 1993 containing investiqation derived wastes from 

monitoring well installation bv EPA's Field Investigation Team during sampling 

activities in spring of 1991. 

References; 

SI FORM - PAGE 7 



GROUND WATER INFORMATION 

1. Ground water drinking water use within 4 miles of site sources: 

X Municipal Private Both No Drinking Water Use 

References: 9, 24, 25, 26, 27, 28 

2. Is ground water contaminated? 

X Yes No Uncertain but likely Uncertain but not likely 

Additional sampling required 

Is analytical evidence available? X Yes No References: 6 

Is ground water contzuaination attributable to the site? 

X Yes No Additional sampling required References: 

Contaminants were found on-site in downgradient samples. Antimonv, arsenic and 

selenium were detected above MCL's. Fourteen metals, detected at concentrations 

3 times greater than background, include aluminum, antimony, arsenic, barium, 

chromium, cobalt, copper, iron, lead, manganese, nickel, potassium, sodium, and 

vanadium. 

4. Are drinking water wells contaminated? 

Yes X No Uncertain but likely Uncertain but not likely 

Additional sampling required 

Is analytical evidence available? X Yes No 

References: 10, 24, 25. 26, 27, 28 

5. Net precipitation (HRS Section 3.1.2.2): 6 inches. 

6. County average number of persons per residence: 

3.6 people. References: 11 

7. Discuss general stratigraphy underlying the site. Attach sketch of stratigraphic 
column. 

See Well Log Info .^____ 

References: 5, 6, 12, 16 
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Using Table GJW-1, summarize geology underlying the site (starting with formation 
#1 closest to ground surface). Indicate if formation is interconnected with 
overlying formation. 

TABLE GW-1: SITE GEOLOGY 

NAME OF FORMATION 

1. Shallow Unconfined Aquifer 

2. Principal Unconfined Aquifer 

3. 

4. 

5. 

INTER
CONNECT? 
(yes/no) 

Yes 

Yes 

TYPE 
OF 

MATERIAL 

Si, clay 

AVERAGE 
THICKNESS 
(feet) 

loams 

1 
Sediments 1000' 

1 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

USED FOR 
DRINKING 
WATER? 

No 

Yes 

10. 

11. 

Does a karst aquifer underlie any site source? 

Yes X No 

Depth to top of acjuifer: 0 feet 

Elevation: 4220 feet 

References: 

References: 

References: 

13, 30 

12 

12. 14 

In the table below, enter the number of people obtaining drinking water from wells 
located within 4 miles of the site. For each aquifer, attach population 
calculation sheets. Key aquifer to formations listed in Table GW-1. 

POPULATION SERVED BY WELLS WITHIN DISTANCE CATEGORIES BY AQUIFER 

DISTANCE OF WELL(S) 
FROM SITE SOURCES 

Vi mile or less 

>M to ^ mile 

>y2 to 1 mile 

>1 to 2 miles 

>2 to 3 miles 

>3 to 4 miles 

AQUIFER A: INCLUDES 
FORMATIONS 

AQUIFER B: 
FORMATIONS 

INCLUDES 
Princ.A 

0 

0 

0 

2,900 

20,850 

27,798 

AQUIFER C: INCLUDES 
FORMATIONS 

References: 10, 24, 25. 26, 27, 28 

12. Is ground water from multiple wells blended prior to distribution? 

X Yes No 

13. Is ground water blended with surface water? 

X Yes No 

References: 10, 24, 25, 26, 
27, 28 

References:10, 24, 25, 26. 
27, 28 

Briefly Describe: Letter from Granger-Hunter Improvement District marked wells 

"yes" to Blended Surface Water, plus phone calls to Improvement District's. 
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14. Distance from any incompletely contained source available to ground water to 
nearest drinking water well (HRS Section 3.3.1): 

6390 feet References: 9 

15. Briefly describe standby drinking water wells within 4 miles of sources at the 
site: 

Several of the Granger-Hunter Improvement District Wells #1 and #5 are used during 

high use periods during the summer. 

References : 10, 28 

16. Ground water resources within 4 miles of site sources (HRS Section 3.3.3): 

Irrigation (5-acre minimum) of commercial food or commercial forage crops. 

Commercial livestock watering. 

Ingredient in commercial food preparation. 

Supply for commercial aquaculture. 

Supply for major or designated water recreation area, excluding drinking 
water use. 

Water usable for drinking water but no drinking water wells are within 4 

miles. 

X None of the above. 

References: 6 

References; 

17. Wellhead protection area (WHPA) within 4 miles of site sources (HRS Section 
3.3.4) : 

Source with non-zero containment factor value lies within or above the WHPA. 

Observed ground water contamination attributable to site source(s) lies 

within the WHPA. 

WHPA lies within 4 miles of site sources. 

X None 

Additional ground water pathway description: 

References: 
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SURFACE WATER INFORMATION 

COMPLETE A COPY OF THIS SECTION OF THE DATA SUMMARY FOR EACH WATERSHED 

Describe the surface water migration path from site sources to at least 15 miles 
downstrezun. Attach a sketch of the surface water migration route. 

The City Drain flows from south to north across the site, joins the Sewer Canal 

six miles downstream and then empties into the Great Salt Lake 13 miles north of 

the site. The unnamed north ditch lies on northeast portion of site and joins the 

Salt Lake City storm drain system. The Jordan River is approx. 7,000 feet east 

of the site and discharges into the Great Salt Lake 11 miles downstream. The 

Surplus Canal is located approx. 1,000 feet west of the site and discharges into 

the Great Salt La'ke approx. 6 miles north of the site. 

References: 6, 29 

Is Surface Water Conteuninated? 

X Yes No Uncertain but likely Uncertain but not likely 

Additional sampling is required 

Is analytical evidence available? X Yes No - References: _6 

Is surface water contamination attributable to the site? 

Yes X No Additional sampling required References: 6, 12 

4. Floodplain category in which site sources are located (check all that apply): 

1-year X 10-vear 100-year 500-year None References: 15 

Describe flood containment for each source (HRS Section 4.1.2.1.2.2) 

Source #1 Landfill Flood Containment None 

Source #2 Contaminated Soil Flood Containment None 

Source #3 Flood Containment 

References: 

6. Shortest overland distance to surface water from any source (HRS Section 
4.1.2.1.2.1.3) : 

0 feet References: 5 

7. Size of drainage area (HRS Section 4.4.3): 

70 acres References: 14, 15 

8. Describe the predominant soil group within the drainage area (HRS Section 
4.1.2.1.2.1.2) : 

Sa: Salt Air Silty Clay Loam - silts, clays, loams of former lake plains of the 

Great Salt Lake. Strongly saline. References: 16 
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17 

9. 2-year 24-hour.Rainfall (HRS Section 4.1.2.1.2.1.2):. 

1.79 inches References : 

10. Elevation of the bottom of nearest surface water body: 

4220 feet above sea level References: 14 

11. Elevation of top of uppermost aquifer: 

4220 feet above sea level References: 14 

12. Predominant type of water body between probable point of entry to surface water 
and nearest drinking water intake: 

X River Lake X Canal References: 

13. Identify all drinking water intakes, fisheries, and sensitive environments within 
15 miles downstream. 

TARGET 
NAME/TYPE 

Surplus Canal 

City Drain 

Jordan River 

Wetlands 

Unnamed north ditch 

WATER 
BODY TYPE 

Canal 

Canal. 

River 

Canal 

Ditch 

DISTANCE 
FROM PPE 

1000 ft. 

0 ft. 

7000 ft. 

0-6 mi. 

0 ft. 

FLOW 
(CFS) 

371 CFS 

146 CFS 

TARGET 
CHARACTERISTICS * 

no intakes 

fishery, wetlands 

3 mi . 

TARGET 
SAMPLED? 

no 

yes 

no 

no 

yes 

14. 

* If target is a drinking water intake, provide number of people served by intake. 
If target is a fishery, provide species and annual production of human food chain 
organisms (pounds per year). If target is a wetland, specify wetland frontage (in 
miles). Attach calculation pages. 

References: 15, 18, 19 

Is surface water drinking water blended prior to distribution? 

Yes X No References: 18 

No intakes are located downstream of the site. 
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15. Describe any standby drinking water intakes within 15 miles downstream: 

References: 

16. Surface water resources within 15 miles downstream (HRS Section 4.1.2.3.3): 

Irrigation (5 acres minimum) of commercial food or commercial forage crops 

Commercial livestock watering 

Ingredient in commercial food preparation 

X Major or designated water recreation area, excluding drinking water use 

Water designated by the state for drinking water use but is not currently used 

Water usable for drinking water but no drinking water intakes within 15 miles 
downstream 

None of the above 

References: 15 
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SOIL EVALUATION 

1. Is surficial or soil contamination present at the site? 

Uncertain but not likely X Yes No Uncertain but likely _ 

Additional sampling required 

Is analytical evidence available? X Yes No References: 6, 8 

2. Is surficial or soil contamination attributable to the site? 

X Yes No Additional Sampling Required 

3. Is surficial contamination on the property and within 200 feet of a residence, 
school, daycare center, or workplace? 

X Yes No Uncertain but likely Uncertain but not likely 

Additional sampling required 

Is analytical evidence available? X Yes No References: 6, 8 

4. Total area of surficial contamination (HRS Section 5.2.1.2): 

3,045,000 square feet References: 6 

5. Attractiveness/accessibility of the areas of observed contamination (HRS Section 
5.2.1.1). Check all that apply: 

Designated recreational area 

Used regularly, or accessible and unique recreational area 

Moderately accessible with some use 

X Slightly accessible with some use 

Accessible with no use 

Inaccessible with some use 

Inaccessible with no use References: 6, 21 

6. Population within 1-mile travel distance from site. 

DISTANCE FROM 
SITE SOURCES 

Yi mile or less 

>Vi to ¥2 mile 

>y2 to 1 mile 

POPULATION 

319 

1514 

6456 

References: 11 
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X Uncertain but not likely 

Is air contamination present at the site? 

Yes No Uncertain but likely 

Additional sampling required 

Is analytical evidence available? X Yes No References: 3_ 

Is air contamination attributable to the site? 

X Yes No Additional sampling required References: 3 

Are populations, sensitive environments, or wetlands exposed to airborne hazardous 
substances released from the site? 

Yes No Uncertain but likely 

Additional sampling required 

Is analytical evidence available? Yes X No 

X Uncertain but not likely 

References: 

Evidence of biogas release from any of the following source types at the site: 

Below-ground containers or tanks X Landfill 

Buried surface impoundment References: 3, 21 

Particulate migration potential factor value: 11 (HRS Figure 6-2) 

Particulate mobility factor value: .0008 (HRS Figure 6-3) 

Distance from any incompletely contained source to nearest residence or regularly 
occupied area: 

1/4 miles References: 

8. Population within 4 miles of site sources. 

DISTANCE FROM 
SITE SOURCES 

0 (within sources) 

M mile or less 

>yi to 54 mile 

>'-A to 1 mile 

>1 to 2 miles 

>2 to 3 miles 

>3 to 4 miles 

POPULATION 

0 

319 

1514 

6456 

17002 

25067 

52183 

References: 11 
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10, 

Resources within V4 mile of site sources (HRS Section 6.3.3) : 

Commercial agriculture 

Commercial silviculture 

Major or designated recreation area 

X None of the above 

References: 

Sensitive environments and wetlands within 4 miles of the site: 

NAME/DESCRIPTION/LOCATION OF 
SENSITIVE ENVIRONMENT OR WETLAND 

Palustrine, Emergent, Temporary 

Riverine, Intermittent, Strmbed 

Palustrine, Unknown Temp. Tidal 

DISTANCE FROM 
SITE (MILES) 

0.25 

0 

0.50 

TYPE OF SENSITIVE 
ENVIRONMENT 

Wetland 

Wetland 

Wetlands 

WETLAND SIZE 
(ACRES) 

-10 

~5 

-20 

References: 15 
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SECTION 1 

INTRODUCTION 

BACKTROrND 

The right-of-way for the Southwestern quadrant of the 1-215 "Belt Route" 

freeway for Salt Lake City traverses the site of an abandoned landfill between 

Fifth South Street and Indiana Avenue. Recognizing that garbage msterials in 

such a site are generally not Buitable for constxucclon (fill) purposes, the Utah 

Department of Transportation sought means to acceptably utilize the materials in 

non-structural applications associated with the Belt Route. Such applications 

could substantially reduce the costs of disposing of the materials, which most 

likely would involve hauling the materials to another landfill site. 

In addition it was recognized that decomposing garbage materials in a 

landfill environment undergo anaerobic fementation, which yields methane gas 

(CH4) as one of the major end products. The process takes place very slowly. 

It has been estimated that under "normal" conditions approximately ten percent 

of the decomposable materials remain after ten years. Under such circumstances, 

explosive concentration of methane gas can continue to accumulate In underground ^ 
A 

pockets for decades. Previous work by the consultant in the Columbia Point area 

of Boston had shown that hazardous conditions can easily prevail for up to 50 

years after the abandonment of the landfill (dump). There a miniature explosion 

and fire occured when capping fixtures were being welded on teat piles. 

Furthermore, methane gas by itself is colorless and odorless, making it a 

very insidious hazard. Human senses cannot detect it at relatively low, but non-

the-less explosive, concentrations. The explosive range is within four percent 

to 15 percent by volume in air. Thus a mixture of 24/25 air and 1/25 methane is 

still explosively dangerous. The four percent value is called the Lower _ 

Explosive Limit. The fact that slow-burning underground fires have been observed 

in the land fill agravates the already potentially hazardous conditions. 

V 
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Other Einor, but significant, problem? are associated with opening-up an 

old garbage dump. Odors head the list. N.othing- smells worse than a turned-

over dump! Minor products of anaerobic fermentation are the causative agents. 

Also it should be remembered that any construction project in Utah will generate 

some dust. In this case much of the dust would not be inorganic particles, but 

rather "old garbage", which could seriously compound the problem. 

PURPOSE 

The purpose of the preliminary investigations described herein imate t o : 

1. Ascertain the relative hazards (particularly with respect 

to explosive gas and fires) of performing heavy construction 

activity in and around the decomposing refuse deposits, and 

2. Preliminary development of acceptable means of removing 

existing refuse deposits and placing them within new free

way right-of-way. 

Of major concern in this regard were the expoloslve gases, odors from decomposing 

refuse, blowing residue, and the minimization of future problems associated with 

structural stability and gas generation. 

SCOPE 

It was the original Intent to include five basic task areas in the pre

liminary investigations: 

1. Develop History of Landfill - types of refuse in landfill, methods of 

placement, burning, and earth-moving activities. 

2. Field Sampling, Physical Conditions - quantities and characteristics 

of refuse materials throughout the site. 
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3. Field Sampling, Gases - concentations oi explosive gases throughout 

the site (at several depths). . 

U. Review of Analytical Date - meetings and discussions with DOT 

personnel. 

5. Future Efforts - recommendations for future and/or follow-up work. 
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SECTION I I ^ 

SU>?^RY, CONCLUSIONS AKD REC0>^E?n)AT70NS ,> 

— I " ' 
SUMMARY • , V 

No official record of the landfilling activities exists within the Salt 

Lake City Department of Streets and Public Improvements files. According to one 

interviewee, "A former commissioner ordered all the records hauled to the 'dump' 

Just before he left office". As near as can be ascertained, mixed garbage and 

refuse were dumped on the site, and extensive burning of the materials took place. 

This means that the decomposition (and gas generation) potential of the refuse 

deposits is substantially reduced, relative to materials placed in a modem 

sanitary land fill. 

Field sampling efforts supported the foregoing statement. Volatile (com~ 

bustlble) solids percentages were in every case lower than 25 percent, and the 

average value was in the range of 10 to 15 percent. These data strongly sugge8t_ 

that virtually all potential decomposition has taken place. The remaining refuse 

materials appear to be largely inert inorganics - both decomposition residue 

(such as ash from burning) and mixed-in cover material. 

Gas monitoring confirmed the low level of decomposition/fermentation 

activity in the refuse deposits. Only seven of the 43 gas probe locations con

sistently showed explosive gas concentrations greater than the Lower Explosive 

Limit. These locations are all In the general vicinity of Station 590 to the 

right of center-line. Only two probe holes (four probes) showed explosive gas 

concentrations in excess of ten percent; G-3B (Sta. 591+50) and G-4B (Sta. 593+50). 

These results corroborate those of the physical sampling program. The remaining 

decomposition activity is relatively low-level. 

There is one area in the vicinity of Station 595 where smoke can be ob

served issuing from cracks in the ground. These "hot spots" are most likely 

slow-burning fires, which are consuming large objects such a s timbers from 
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demolition wastes. These fires are not hazardous in their undisturbed condition, 

because they are oxygen-limited, but caution must be exercised during excavation. 

(See Recommendations, below) 

There do not appear to be inconsistencies in any of the sampling data. 

The major area of concern is that having the greatest apparent depth of refuse 

deposits - in the^ci-Vinity of Station 590 to Station 595, to the right of center 

line. 

A very positive result of these preliminary investigations is that the 

refuse materials can most likely be utilized for structural purposes in the pro

posed highway embankments. As a result of additional testing conducted by DOT, 

the strength characteristics of the materials are being ascertained. Also, by 

limiting the moisture content and proportions of refuse and "clean" fill, it 

should be possible to eliminate any significant future gas generation within the 

constructed embankments (see Conclusions, below). 

CONCLUSIONS 

1. The potential hazards from explosive gas are minimal. The low levels of 

anaerobic biological activity, as borne out by volatile solids analyses and 

explosive gas concentration readings, means that very little explosive gas 

is continuing to be generated in the refuse deposits. 

2. Underground fires on the site appear to be relatively insignificant, although 

they have apparently been burning for several years. They can readily be 

extinguished prior to excavation. 

3. Routine construction activity need not be prohibited in or around the site, 

but certain precautions need to be taken (see Recommendations, below). 

< 



4. As shown in Figures 1 and 2, gas concentrations in the refuse materials can 

be maintained below the lower Explosive Irimit, so long as the following 

conditions are met: 

a. Volatile Solids content less than ten percent. 

b. Moisture content less than approximately ten percent. 

5. Odor problems should be minimal, and would most likely be associated with 

blowing dust. Curtailment of the latter should minimize the former. 

6. Based on the above, the refuse materials can be mixed with "clean" fill 

materials for purposes of constructing highway embankments, subject to the 

strength and consllidation constraints of the mixture - which must be deter

mined by suitable soils testing procedures. 

RECOMMENDATIONS 

1. The existing underground fires should be Immediately extinguished by care

fully excavating the overlying materials with a backhoe and continuously, 

saturating the excavated materials and exposed^hold^with suitable sprays of [-̂  cA-^ 

water. Adequate precautions for operating personnel should be taken. 

2. Open fires should be prohibited (Including arcs from welding) at or around 

the site during excavation of the refuse deposits. All motorized equipment 

must have adequate exhaust mufflers and should be equipped with spark 

arrestors. This is to prevent ignition of gasses accumulated in imderground 

pockets. 

3. Dust control during both excavation of the refuse materials and construct-ion 

of the highway embankments will be mandatory. Much of the fine-grained 

material is combustion ash, and it can be easily transported by the wind. 

Adequate water sprays are recommended. 



If the refuse materials are to be incorporated in the highway embankments, 

it will be necessary to limit both the overall Volatile Solids consent 

and Moisture content to less than ten percent. The former can be accom

plished by limiting the refuse proportion of the mixture to le«s than 40 

percent of the total (i.e., 40 percent refuse, 60 percent "clean" fill). 

The latter can be achieved by keeping any refuse mixture above the ground 

water table. This means that the existing refuse deposits must be completely 

excavated before embankment construction to assure that no significant 

amounts of refuse materials are placed below the estimated future water 

table. 

Suitable strength and consolidation tests should be performed on the refuse: 

clean-fill mixtures. It appears the only major constraints to the use of 

refuse materials (in addition to those specif ied in No. 4, above) will be 

the behavior of the refuse: soil mixture under load stress. In order to 

perform the tests in a normal soils laboratory, it will be necessary to 

screen the refuse samples to remove any particles larger than approximately 

1/8 - inch. 



A P P E N D I C E S 

1. SOIL SAMPLES - Total and Volatile Solids 

2. SOIL SAMPLES - BOD and Moisture 

3. EXPLOSIVE GAS CONCENTRATIONS 



x̂AcL (yAuiucail 
LABORATORY. INC. 

JidCtcrioiofiii'fil (niti Clir»iic(il Aiiiily.'nn 

iO WEST lOL'ISE AVENUE 
SALT LAKE CITY, UTAH 841 15 

PHONE 485 5761 

A p r i l 2 0 , 1977 

Utah S t a t e Depar tmen t CERTIFICATE OF ANAIYSIS 
of Transportation 
757 West 2nd South 77-1830 
ATTN: Mr. David K. Miles 
Salt Lake City, UT 84104 

Dear Mr. Miles: 

The following analysis is on samples of soils received on April 1, 1977 
under P.O. No. L9601: 

Sample: Soils: 

Sample 

T o t a l 
S o l i d s 

% 

V o l a t i l e 
T o t a l So l 
a t 550°C 

22 .86 

14 .07 

1 2 . 3 5 

8.89 

11 .38 

1 4 . 2 5 

1 8 . 6 0 

1 7 . 1 1 

8.79 

1 1 . 3 2 

8 .89 

1 0 . 2 0 

1 4 . 5 1 
foc'i he.... o ' rr<}af<i 

i d s 
% 

^ • 

•f»«j lH,»*n, i 

1 
1 

11 

1 
1 

1 

i 
1 
t 

1 
i 

• 

* 

• / 

G- lA-5 -6 . 

G- lA-10 -11 

G-2A-5-6 

G-2A-10-11 

G-3A-5-6 

G-SA'- lO-l l 

G-3A-15-16 

G-4A-5-6 

G-4A-10-11 

G-4A-14-15 

^ 5 A - 5 - 6 

G-5A-10-11 

G-7A-5-6 

9 3 . 4 0 

8 2 . 6 3 

9 2 . 4 9 

94 .97 

91 .96 

84 .44 

7 7 . 4 2 

8 3 . 3 7 

8 6 . 4 9 

91 .87 

9 6 . 1 1 

94 .87 

9 4 . 2 5 

1 M< WMlten DOD'O.ol a t o ».ut„ol p'CXccHOn IO «IM><I». tK, public O^t) o>">rl«C>.' 
'r(K»'f*. c(v»t»w»*c"l. nf. e r ' 



G-7A-9-10 

G-lB-4236 

G- lB-5 -6 

G-2B-5-6 

G-2B-10-11 

G-2B-15-16 

G-3B-5-6 

G-3B-10-11 

B-3B-15-16 

•G-4B-5-6 

G-4B-10-11 

G-4B-15-16 

G-5B-5 .5 + 6 .5 

G-5B-10-11 

G-6B-5-6 

G-6B-10-11 

G-7B-4235 

G-7B-5-6 

G-8B-5-51 /2 

G- lC-5 -6 

G - l C - 1 0 - 1 1 

Utah State Department 
of Transportation 
77-1830 
April 20, 1977 
Page .Two 

Total __. 
Solids 

% 

88.54 

64.36 

75.91 

98.33 

88.45 

91.48 

88.38 

91.92 

85.14 

78.28 

74.66 

7-6.4 6 

90.73 

94.14 

93.66 

83.13 

93.09 

78.94 

97.55 

94.58 

76.92 

Volatile 
Total Solids 
at 550°C % 

'12.98 

21.98 

16.21 

4.28 

12.82 

12.17 

15.71 

12.92 

14.01 . 

20.11 

20.10 

23.38 

15.49 

12.69 

8.36 

•).59 

13.08 

2.46 

9.10 

7.44 

17.39 



Utah Stf'ite Departrnent 
of Transportation 
77-1830 
April 20, 1977 
Page Three 

Total 
Solids 

Volatile 
Total Solids 
at SSCC % 

G-2C-5-6 

G-2C-10-11 

G-3C-5-6 

G-3C-10-11 

G-3C-15-16 

G-5C-5-6 

G-5C-10-11 

G-6C-5-6 

G ^ C - 9 - 1 0 

9 1 . 3 3 9.74 

8 9 . 8 0 1 9 . 9 3 

9 0 , 2 1 1 3 . 1 1 

8 1 . 1 6 1 5 . 2 1 

9 3 . 3 6 2 3 . 1 8 

91 .54 9 .53 

82.54 11.67 

87.66 14.84 

93.55 14.66 

Sincerely, 

FORD CHEMICAL LABORATORY, INC. 

Lyie S.'̂ Ford 

LSF/jms 



LABORATORY. INC. 
lidctri'iolitfiiidl ( I IKI ( 'hrmirni .-Xiuilysin 

40 WEST LOUISE AVENUE 

SALT LAKE CITY, UTAH 84 115 

PHONE 485-5761 

April 20, 1977 

Utah State Department CERTIFICATE OF ANALYSIS 
of Transportation 77-1829 
757 West 2nd South 
ATTN: Mr. David K. Miles 
Salt Lake City, UT 84104 

Dear Mr. Miles: 

The following analysis is on samples of soils received on April 1, 1977 
under P.O. No. L9601: 

Sample 

SaTni 

Soils 

pie 

G-lA-5-6 

G-lA-10-11 

G-2A-5-6 

G-2A-10-11 

G-3A-5-6 

G-3A-10-11 

G-3A-15-16 

A-4 A-5-6 

G-4A-10-11 

G-4A-14-15 

G-5A-5-6 

^5A-10-11 

G-7A-5-6 

Bio-Chemical 
Oxygen Demand 
Mg/l 

4 1 0 . 0 

3 8 5 . 0 

2 3 3 . 0 

1 9 5 . 0 

3 1 5 . 0 

4 1 2 . 0 

3 4 7 . 0 

4 5 0 . 0 

1 5 0 . 0 

2 9 0 . 0 

1 3 0 . 0 

1 3 2 . 0 

2 1 0 . 0 

Moisture 
% 

6 . 6 0 

1 7 . 3 7 

7 . 5 1 

5 . 0 3 

8.04 

1 5 . 5 6 

2 2 . 5 8 

1 6 . 6 3 

1 3 . 5 1 

8 . 1 3 

3 - 8 9 

5 . 1 3 

5 . 7 5 



G-7A-9-10 

G- lB-4236 

G- lB-5 -6 

G-2B-5-6 

G-2B-10-11 

G-2B-15-16 

G-3B-5-6 

G ^ B - 1 0 - 1 1 

G W B - 1 5 - 1 6 

G-4B-5-6 

G-4B-10-11 

G-4B-15-16 

G-5B-5 .5 + 6 . 5 

G-5B-10-11 

G-6B-5-6 

G-6B-10-11 

G-7B-4235 

G-7B-5-6 

G-8B-5-5 1/2 

G - l C - 5 - 6 

^ C - 1 0 - l l 

Utah State Department 
of Transportation 
77-1829 
April 20, 1977 
Page Two 

Bio-Chemical 
Oxygen Demand 
Mq/l 

195.0 

2,470.0 

992.0 

38.0 

1,150.0 

5,200.0 

690.0 

1,300.0 

512 

1,910.0 

1,200.0 

612.0 

310.0 

520.0 

240.0 

260.0 

340.0 

600.0 

224.0 

640.0 

337.0 

Moisture 
o 
o 

11.46 

35.64 

24.09 

1.67 

11.55 

8.52 

11.62 

8.08 

14.86 

21.72 

25.34 

23.54 

9.27 

5.86 

6.34 

11.87 

6.91 

21.06 

2.45 

5.42 

23.08 



Utah State Department 
of Transportation 
77-1829 
April 20, 1977 
Page Three 

Bio-Chemical 
Oxygen Demand 
Mg/l 

Moisture 
% 

G-2C-5-6. 

C-2C-10-11 

G-3C-5-6 

C-3C-10-11 

G-3C-15-16 

G-5C-5-6 

G-5C-10-11 

G-6C-5-6 

.•kc-9-10 

570.0 8.67 

372.0 10.20 

154.0 9.79 

560.0 18.84 

287.0 6.64 

270.0 8.46 

310.0 17.42 

320.0 12.34 

390.0 6.45 

Sincerely, 

FORD CHEMICAL LABORATORY, INC. 

/ 
r Z • , ^ . / ( ' 

Lyie S. Ford 

LSF/jms 



Utah State Department 
of Transportation 
77-1829 
April 20, 1977 
Page Three 

Bio-Chemical 
Oxygen Demand Moisture 
Mg/l % 

G-2C-5-6 . 5 7 0 . 0 8.67 

C-2C-10-11 3 7 2 . 0 1 0 . 2 0 

G-3C-5-6 1 5 4 . 0 9 .79 

C-3C-10-11 5 6 0 . 0 18.84 

G-3C-15-16 2 8 7 . 0 6.64 

G-5C-5-6 2 7 0 . 0 8.46 

G-5C-10-11 3 1 0 . 0 17 .42 

G-6C-5-6 3 2 0 . 0 12 .34 

. ^ ^ C - 9 - 1 0 3 9 0 . 0 6 .45 

Sincerely, 

FORD CHEMICAL LABORATORY, INC. 

.-.yvj^y 
Lyie S. Ford 

LSF/jms 
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Utah State Department 
of Transportation 
77-1829 
April 20, 1977 
Page Two • • 

. ' • ' • 

G - 7 A - 9 - 1 0 

. . G - l B - 4 2 36 ^ t ' \ \ 

.: . v^ :G- lB-5-6 . 

-•• '̂ G - 2 B - 5 - 6 • . -

' •'• G - 2 B - 1 0 - 1 1 

• G - 2 B - 1 5 - 1 6 " • •• 

, . G - 3 B - 5 - 6 

G - 3 B - 1 0 - 1 1 

! ^ G - 3 B - 1 5 - 1 6 .: 

G - 4 B - 5 - 6 ', 

G - 4 B - 1 0 - 1 1 

G - 4 B - 1 5 - 1 6 

G - 5 B - 5 . 5 + 6 . 5 

. G - 5 B - 1 0 - 1 1 

. G - 6 B - 5 - 6 

' G - 6 B - 1 0 - 1 1 

G - 7 B - 4 2 3 5 

G - 7 B - 5 - 6 
4 

G - 8 B - 5 - 5 1 /2 

' G - l C - 5 - 6 

^ G - l C - 1 0 - 1 1 

. B i o - C h e m i c a l ii ' ' ' 
Oxygen Demand ^ 
M g / l h ' l t - P 

1 9 5 . 0 

- • ' : • ' 2 , 4 7 0 . 0 : -

9 9 2 . 0 

-• ' \ • • • ' 3 8 ; o ' : - r 

1 , 1 5 0 . 0 

' r̂  5 , 2 0 0 . 0 

. 6 9 0 . 0 

1 ,.300.0-.-

•• T:;̂ :T -̂ 5l2.:^;-;^;;r--

'_:':• " 1 , 9 1 0 . 0 •• 

1 , 2 0 0 . 0 

- ' . 6 1 2 . 0 . ' 

3 1 0 . 0 

. 5 2 0 . 0 

• - - . 2 4 0 . 0 

2 6 0 . 0 

• 3 4 0 . 0 

6 0 0 . 0 

2 2 4 . 0 

V,;V 6 4 0 . 0 -

• 3 3 7 . 0 

c-7''. 

Ui^. 

0 % 

1-2.7-

a 
O-lL 

in 

2*?. 

-uP. 

i 

1 

0% 

v̂ ^ 
0% 

cZ 

Z.l->i 

*t. 

o ' / 

" ^ • 

D?. 

't>Z 

c7. 

c?. 

c?. 

ont 

1. 

0 % 

1 1 

« ' . 

0 % 

l.'il 

a 
ol. 

»7J 

W>' 

2 7 ; 

oZ 

c 2 

o \ 

0^. 

o*a 

oZ 

iZ 

M o i s t u r e 
n 
o 

1 1 . 4 6 . 

'_ 3 5 . 6 4 

2 4 . 0 9 

1 . 6 7 

1 1 . 5 5 

8 .52_ 

1 1 . 6 2 

8 . 0 8 

' . ; ' 1 4 . 8 6 

2 1 . 7 2 

2 5 . 3 4 

2 3 . 5 4 

9 . 2 7 

5 . 8 6 

6 . 3 4 

1 1 . 8 7 

6 . 9 1 

2 1 . 0 6 

2 . 4 5 

5 . 4 2 

2 3 . 0 8 

-zt.o ^ 
, 

.̂ a.l 
( 7 . 1 ^ 

- I C l — 

i4 . <̂  

t o . 1 

x^-^ 

• 

> 

M.i • 



I, - ••^ ^ 

Utah State Department 
of TransDortation 
77-1829 
April 20, 1977 
Page Three 

Bio-Chemical iii*̂  

G-2C-5-6 . 

C-2C-10-11 

G-3C-5-6. 

C~3C-10-11 

G-3C-15-16 

G-5C-5-6 

G-5C-10-11 

G-6C-5-6 

" c - 9 - 1 0 

Oxygen 
Mg/l 

5 7 0 . 0 

3 7 2 . 0 

1 5 4 . 0 

- - • ;. 5 6 0 . 0 

2 8 7 . 0 

2 7 0 . 0 

3 1 0 . 0 

3 2 0 . 0 

39.0.0 

Demand 

f* 

(1 

4-
> 

0 % 

l \% 

-'-

0?, 

o . l l 

Dl. 

l.%7. 

V 
o'o 

onV. 

0% 

ot 

o9. 

«z 
i>Z 

Mi 

o7. 

0.7?, 

o7o 

M o i s t u r e 
% 

8.67 

. 10 .20 

9.79 • 

• :< 18.84 iCn- . 

6.64 

8.46 

17 .42 • 

12.34 

6 .45 

Sincerely, ' 

FORD CHEMICAL LABORATORY, INC. 

LSF/jms 

Lyie S. Ford 

^X 
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r • o o 
EXFLOSIVZ GAS CONCENTRATIONS * 

ALL VALUES ARE PERCENT BY VOLUME 

I 

PROBE NO. 

G - U - 5 - 6 

G - U - 1 0 - 1 1 

G-2A-5-6 

G-2A-10-11 

G-3A-5-6 

G-3A-10-11 

G-3A-15-16 

A-4A-5-6 

G-4A-10-11 

G-4A-14-15 

G-5A-5-6 

G-5A-10-11 

G-7A-5-6 

G-7A-9-10 

G- lB-4236 

G - l B - 5 - 6 

G-2B-5-6 

G-2B-10-11 

G-2B-15-16 

G-3B-5-6 

G-3B-10-11 

G-3B-15-16 

G-4B-5-6 

G-4B-10-11 

G-4B-15-16 

G-5B-1 .5 + 6 .5 

G-5B-10-11 

G-6B-5-6 

G-6B-10-11 

28 A p r i l ' 7 7 

N . R . * * 

N.R. 

N .R . 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N .R . 

N.R. 

N.R. 

N.R. 

6 . 7 

T < 1 

0 

1-2 

6 

0 - 3 

8 

18 

20 

20 

20 

N.R. 

N.R. 

N.R. 

N.R. 

— 

3 May ' 7 7 

0 

0 . 3 

0 

0 

0 

0 

6 . 0 

0 

0 

0 

0 

0 

0 . 

0 

2 . 2 5 

0 

0 

2 . 2 5 

0 

0 

0 

9 

19 

17 

17 

0 

0 

0 

0 

5 May ' 7 7 

0 

0 

0 

0 

0 

T < 1 

11 

0 

0 

0 

0 

0 

0 

0 

9 

0 

0 

1.5 

5 

0 

0 

15 

17 

20 

27 

0 

0 

0 

0 

* Lower Explosive Limit is approximately 4 percent 

** No Reading Taken 



o 

- 2 -

1 
1 
1 
1 
« 

1 
« 

0 
fl 

« 

Bi 

0 

PT>nRE N O . 
rrK\Jl>J~t i^ '- ' • 

G-7B-4235 

G-7B-5-6 

G-8B-5-5 1/2 

G - l C - 5 - 6 

G - l C - 1 0 - 1 1 

G-2C-5-6 

C-2C-10-11 

G-3C-5-6 

C-3C-10-11 

G-3C-15-16 

G-5C-5-6 

G-5C-10-11 . 

G-6C-5-6 

G-6C-9-10 

28 A p r i l ' 7 7 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

N.R. 

0 

< 1 

N.R. 

N.R. 

3 Mav ' 7 7 

0 

0 

0 

0 

0 . 7 

0 

0 . 8 

0 

1.8 

No P r o b e 

0 

0 . 7 

0 

0 . 4 

5 Mav ' 7 7 

' 0 

0 

0 

0 

5 

0 

0 

0 

3 

No Probe 

0 

0 .7 

0 

0 



% , ^ 
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L A B O R A T O R Y , INC. 
l i ( ictcn<th{ i ival a n d Cl iemicai Analy.fi.s 

40 V̂ ÊST LOUISE AVENUE 

.• SALT LAKE CITY, UTAH 8411^-

PHONE 485-5761; 

• . A p r i l 2 0 , 1977-

Utah State Department 
of Transportation .* 

. - 757 West 2nd South 
•; ATTN: Mr. David K.-. Miles 
;.V. Salt Lake City, UT. 84104 
• S - • • • : 

v.Dear Mr. Miles: 

, The following analysis is 
under P.O. No. L9601: 

Sample: Soils: 

Sample 

CERTIFICATE OF ANALYSIS 
77-1829 

on samples of soils received on April 1, 1977 

* m l 
Bio-Chemical 
Oxygen Demand rtli^*^ 
Mq/l ^ r̂ " P < 

I 
I 
I 
I 

I 

G-lA-5-6 

G-lA-10-11 

G-2A-5-6 

G-2A-10-11 

G-3A-5-6 

G-3A-10-11 

G-3A-15-16 

A-4A-5-6 

G-4A-10-11 

G-4A-14-15 

G-5A-5-6 

G-5A-10-11 

G-7A-5-6 
All f r p o ' l l o . r >ul»n.l lrd Ol l l v co.il.dcni.al p roor r l r n l (l.cnis 
•ng our w r i i i r n oppro.o l e i e nwiunl p fo i rd ion lo cl. i-ni j . ihc 

4 1 0 . 0 

385 .0 

2 3 3 . 0 

195 .0 

315 .0 

4 1 2 . 0 

347 .0 

450 .0 

150 .0 

290 .0 

130 .0 

1 3 2 . 0 

210 .0 

..• 

r 

(5 

"a 
t 

' ^ J : 

^ 

cZ 

oot 

o% 

0 % 

0*7. 

o% 

u Z 

ot 

oZ 

ct 

t'Z 

0% 

0 % ' 

0 % 

. \ 

oZ 

. o l 

o l 

T</? 

n 
0 ^ 

oX 

O'^a 

DZ 

o \ 

0 % 

Moisture 
% 

6 . 

17 

7 . 

5 . 

8 . 

15 

22 

16 

13 

8 . 

3 . 

5 . 

60 

. 3 7 

5 1 

03 

04 

. 5 6 

.58 , 

. 6 3 

. 5 1 

13 

89 

13 

V̂ ^ 

\ % . ^ 

5.75 
AufHoriitifiOn Ko* publuu(*o*i <:' Owr rcfMri t . cOfKlwMCnt. or. «*alrocU ironi or r^rgording ih^rii. i i rcfti.w#d p«,*n<9 

public ond owrwivct. / 

http://co.il.dcni.al
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I 

b 
Dot* Begun. 

OoU Compltttd 

Hole Olom*t«r 

3 - ) . S ' l l 
•^- /s ' - 'n 

I 
I 
I 
I 
I 
I 
I 

Proi.e. ... T \ . ' -^.fC-^ { . \ • } ^ ^ C > U 

) 

.̂  UTAH STATE DEPARTf.lENT OF HIGHWAYS 

MATERIALS ond TESTS OIVISION 
DRILUNG LOG 

n 
HoU No 

ShMt 

Totol Daplh. 

G-l l^ 
Form R ' S S S 

1 0 ( _ / 

n 
r-Tf 

f>MJ«Ct Nom* 

C x r \ > r^.^K:^zl L'<A 

Typo of Structur* 

Sto. of Structur* . 

Sc.K i...j..r~rn 
^21>L ' ' • ^ V . ' ? ' , - ^ - EQUoliof, P'^oi'C L in* Sto 

Ofticr L in* Sic. 

Collor Fl..inion ^ 2 . 3 - ^ ' 

Fi*ld Pfirty <'-<••'-J " • • f ^ M ) ^ . t ' ' T -^ 

. H o i * s t a S ' S S ^ " ^ £ r ^ Wt • F f , H . • F t ^ i X - .>J I C 

$ * f * r * n c * P ( g r\ ^> ,̂̂  f - ^ f M*tlM>d Us*4 ' 

. R I O ^ ' • - . ' - r-

R*f*r*nc* _ 

Aue? 

s 

I 
8 
I 
e 

i 

^ 
'v3-'r. \^ M c rM 

zn 

t t i 

E 
a 
Z 

t o n 

| a 

>̂  

fT 

( 

- ^ 

D«ntti in Ft. 

Time 

JiflU. 

Ground Wot»r Tobi« 

OtSCRIPTIOK 
Soil lype. cotor,toilure.consistency.tvnpMr driving n o u t , blows p«r foot on CQting.dapllis circulation loit, 
observed fluctuoiiont in «ot* r level.notet on drill ing e o u , b i l l u ted, etc. 

D K 4 r . . . , 4<j Wro 'vy , - ' . : : . r - v . a ^ n M - ^ - . t - U irr.vi.c r.rr..,< / 

3 L J 1 O O J v-j ^ o y\C:t Y C I I ' f (-»' I T- y ' ' • ^ ' > • - > • • / £ ^ 
l ^ y r c c C c ^ A r ^ t l i ^ ^ f > 0 1 - q . e . r . , L ^ ^ { - ^ • k / • • ' • . ( 

'-./•"nur ( 

( TJT> i A-o A<L.:v ^ ^ ^ 

T) k V fO ' . i>n ^ <-. >'c^" _- I ! ^ •..iT^v'-, <-AJC.C.C1, 

> O r -^ e. r, , c V>1 ' I i - j ^ r ' --̂  | 

• ' - ' • ' ••• '- ' r L ^ 

CT'^'-.-- , • -k-) r r ' n i r ^ ' ) 

{ ^ ' • ' ^ (^ Ti.- ' '. T i - o i . . . n -

G r r,. »j < n " d r o - . | < r, .-̂  C >/ C l r . ^ ^ - J ^ ^ y r-\-<-

T D Z U Z 

M ^ Cl • ^ a i . < /•• c ' t ^c . ' ( ^ : f - \ c ' -Sr- ,> >-i<r/:-cv <--•><-r-r- c L 



q i ) 

Dot* B*gun. ? - / a - •;' 7 
Dot* Compl«t*d 3 — ' ^ . 

Hole Olom*t*r ~ , 

Proioct M. -T- : ; ' / r - '?(f?U?oC> 

UTAH STATE DEPARTMENT OF HIGHWAYS 

MATERIALS ond TESTS DIVISION 

DRILLING LOG 

Hoi* No. 

S)>**t. 

Gr - \ P. 
Form M ' S 9 S 

J Of L 
I r— ' 

Totol 0 * p l h _ _ _ i _ U _ _ 

G ^ r ^ Y - l l ^ c v o g p v . ' ' ->• ^'^ j T i ^ t y f - . - f » Eoootion P^oi**?! Lin* sto, 

Typ* of Structur* 

v ' r i t't- (. r, U f ^ ( r. 

S'o. of structur*^ 
• t -

COllor Fl.vntinn^. ^ Z ^ (^ . . . . . . . „ w . • 

HOI. Stn / T g ^ i - r o P. I ^ Q F , , I . — F t , of • X O I . ^ 

R*f*r*f lc* P f Q \ - \ ^ ^ l o * - * ' " ^ M*ttK>d l>t*d 

A-'-; 

T 
O 

ugjcr-

s i>ni 
& o ^ fOc: 

I 

n! 

iod 

E 
3 
Z 
J» 
a 
E 
o 
ut 

—O 

8 -

)( 

Ground Woler ToM* 

Deolh in Ft. 

Time 

Dote 

A, 

^ 

v: 

DESCRIPTION 

Soil lypc. color, t*>lur*,consiSt*ncy,iainpl«r driving noUt.blowt per foot on coung.doplht circutotion lott. 

etncrved fluctuetiont in water level.notet on drilling eotc, t>iti uted, etc. 

DVc -{ CJ ̂ ^ . - . r i i d ' / r . i H (-oi4~U r o n - g g / T r i ' j r / 

in t i v ^ - ' p 

-U-l ,4. o - r - - / ^ ! 

^ <ir..'2.'.. v ^ 
CDf.'f.'/^ -̂̂ -̂  

C r . ^ C\ r. cJ LCii^LLJX 

JaiiAJL , - (^ \ r̂f̂  

IQT C S - C ^ I < f r ' 'c ' -e i 

r7Ci Zl -^ I J r - i Z i l r O ' • I '- ' I 

vlr^- -c' o >-"(M r ' ^-^ v L--'- •• 

C - T r 

L £ ^ 

'V r ^ c-., , .•• t L ' ^ ^ : . . , V ( - ccjr^ i r - -^'v^-^. ^_p. LV^li< 

'P f7 

Cr rc fC j rTJ iAJg-if^r- T r ^ L f ^ r e-n r ^ u r r l - ^ r r d n ^ ^/^• '^ 



I 
I 
i 
I 

i 
I 
I 

I 7 
Dot* Begun. T i - 2 '=!- '7 7 
Dot* Computed -^ ~ --^ »>—ZL_i. 

Diometer Z 
P1.C. :L' U^r-^^Kz\^c(=. 

/ U T A H STATE DEPARTMENT OF HIGHWAYS Hot* N o . _ 

M A T E R I A L S o n d T E S T S D I V I S I O N Sh*«i 

D R I L L I N G LOG Totoi o*pih 

G IC 
Form H ' S S S 

-o f . 

1±^ 
Proioct Nom* L ^ 2 

• ' • I , -' o ^ . - f t r 4 r ; S ' ^ * ' < . o . . . - f - t . 

Typ* of Structur* 

Sto. of Strue»ur*_ 
- 4 •> 2> C 

Collor Flavalinri ^ •^- ^ ' 

r o / ^ I n U r . ^ o . 
Equation •PfOi*e« L in* Slo,. equation ^^^^^^ ^^^^ g^^_ 

Fi. ld Party H^O- V »<"; M O-V.^ U ^-T- iSi f c ; - - ' 

H O I , ^ .a ^ 5 < ^ ^ - ^ 0 0 P . 2 ' ? ^ F . I t F t . pf < J r - : 2 / - C 

Reference r ( t \ v \ S U r -» - f~ MMhod U ied . 

.Rig f ^ ' . i ' , : ' , ~ 

o 

| ^ O Q F > < 

Sarv^pft; 
C j U j ^ l ^ 

I 
P 

> T C > -

d i i M 

E 
z 

3 -

' ) ( : 

/ " -

e -

5 -

6 -

'If 
. ^ 

Depth inFI. 

.Iime 
•Pttlft-

Ground Weter Teble 

DESCRIPTION 
Soil lypc, color, tenure,contittency,sampler driving notes, blOMt per foot on cosing,depth* circulation lott, 
observed flucluotions in noter level,notes on drill ing eoie, bits uted, etc. 

D t < Ar.<^^ r r . . VNCU; , - I I"^ I^. ."• -(~U C Q ' \ ? l V <- a M C ! L. 
0 < i ( 

( i^xo- f\̂  p ) 

H fOcQiA go-»^'=^v^ - r l ' r i_i^ii-6> - j^^rK*' <->r-< r̂. >̂ î o r y ^ n > r r ( o / 

7 r'̂ ^ . \ 
f 

i J J a . 

<r».v. ĉ  c?/ 'ars , 
C D r . •̂-•̂ -. 4 o v^g. ' t j 

r̂ c . ••̂ > g- p o . f.' <- f 

J9: T f r e 

J ^ i d i j u d a c ^ - r O ' - L - . r J 

' ^ ^ — r '• • 

, H ' -o - .H- i ' '^,-^^^^•• C / c .-̂ ., 

T D ./y-

^r .^o.- .c-( ( t i t^Ui-^ "7~<^4.r<- •̂ r-- . 1 t - C^ <.-t A7 ^ - ^ r - ^ y . , ^ ^ / ^ ' ^ ^ 
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DESCRIPTION 

Soil type, color, toxture,consistency,sompler driving noles, blows per foot on cosing,depths circulation loti, 

observed fluctuations in woter l*vel,notet on drilling ease, bits uted, etc. 

i 

S 

E T-'O t-O >-\ 

C i^Cvv-^-p) 

- - r i n r j v i . I l l -T- 0 ^ \ ' ^ U r : ' \ "Y-r- C [ r O \ _ i f 

p K ^ c * - ; : o *^ C o w i c r ' s ' i - e -

D V -A^t.t>^. SL.g^Y'dv^ rr'i f-<- ^••^••V-i^ r—Y-of I O . . , . M - ; QT^' r i l 4 -

•S O t-v <j ( D ^ ^ . ' f ) 

p rc, K ŷ.. Cfi^vN^i V. r.t If- c>^'i4-t^ H- r Q f t: i i i _ 
CO'^^rv^pj 

- r. r.A j - Cj. / n . ^ 

r ) U : i.-? f O • «•> . r -^^-^ | - . l ( c t ' C y . •^-^'-i y-> tf'w. - i f V n v , - ^ [ 

r r , c^ii cf- _ <-̂ j ciod 

l i : )fcA O ' l i -*-•• f. ^ r 4 \ 
r . l o r f̂  

H- r , . . 

U r p ' i ~ < r o o • i^ r:; ; v̂  

•^ r < r ' r g . h f - ' r {y z. 

I r r . r - . i ^ - H -^rN o^^r-t^ 

(cx-1 e t - ) 

" S ^ 
: c ^ 

c ( c K > - , ^ y i S i / t ' 

^̂ •̂f 
're.^c>\r-

" t f i r . ' v ' — ~- <jrc-» o<:- i . - - O ' .,....'r->r^ T L > 1 ^ 

/I/O 0 - / • C ^ U ' - ' . r l *^-0<x4<?t~ T"<->~C- I .r- r^ >-> <-c cv »T "̂  C r - t - c ^ 



G 
)a t* B«gun. 

Oot* Completed .. -W 

rtol* Dlomator 

:? =» - - n 

No.. 

NonM. 

UTAH STATE DEPARTMENT OF HIGHWAYS 

M A T E R I A L S o n d T E S T S D I V I S I O N 

D R I L L I N G LOG 

T : - D f r - 7 ( ( ^ N > o G 

Hoi* No. 

s* i*«f_: 

Totol Depth. 

r G- 2 C . 
Forw> M - S B 3 

.Of . 

ITL 

L>x-\r Cjt^cci L t 
\Y^'- ^:':...i-i-> - u r ^ i t - 5"o/A. L~.Ur ( T 

-H- L H v J r- r i -

Typ* ef Structure. 

Slo. of Structur*. 

Equotion P^ojoct L m * Sto. 
0th*r Lm* Sto. 

s 

i 

. Hoi* SIO. _£Lfi i£uL£:cL 
Cellar Flawatian - — C R*f*r*nc* P* I Q t^ T' r, 

Fi*ld Party ^ : > O A ' ' ^ ^ , ' H n l l r T - . r f r y ' r ^ - r -

. Rl. . 5 Q Q F t , Lf.. 

. Mathod U*«d . 

.Rig 

. F t . of t X ' D I ^ 

^ ^ S r 

^c» .Tv . r> |g 

f ^ . - i 

i i 

>>> 

E 
a 
Z 

^ 

i f o -

| o 

Is 

I 
e -

E 

•Daotli in Ft 

Time 

Dole 

Ground Woter Toble 

DESCRIPTION 
Soil type, color.teiture,consistency,sampler driving notes, blows per foot on casing,depths eirculotion losl, 
observed fluctuations in water level,notet on drill ing eote, bits uted, etc. 
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OESCRIPTION 

Soil type, color,texture,corttittency,sompler driving notes, blows per foot on ceting,d*pths eirculotion lott, 

observed fluctuations in woter level,notes on dril l ing ease, bitt used, etc. 
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DESCRIPTION 

Soil lype, color,teiture,contistency,templer driving notes. Mows per foot on cosing,d«pths circulation lott, 
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OESCRIPTION 
Soil type, color.texture,consistency,sampler driving notes, blows per fool on cosing.depths eirculotion lot i , 
observed fiucluolions in woler levcl,nol*t on drill ing ease, bits used, etc. 
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DESCRIPTION 
Soil type, color, texture,eonsi*tency,<ampler driving noles, blows per foot on casing,depth* cireulotion lost. 
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UTAH DEPARTMENT OF TRANSPOPXi-.TIOii 

Materials and Research 

Report of S i te Invest fgat ion 

DATE: May 31, 1977 

Project Number: 1-215-9(13)306 

Project Name: 

S ta t ion ing : 

County: 

Geologist: 

^18th South to Sth South" . 
'Garbage Dump Invest igat ion 

584+00 to 607+00 

Sal t Lake 

Keith Powell 

In accordance wi th agreements made between the Utah Department of 
Transportation and consultant Dr. David Eckhoff, we have provided tes t 
hole d r i l l i n g , sampling, i n s t a l l a t i o n of gas monitoring probes and labor
atory tes t ing on the subject p ro jec t . • 

The purpose of Dr. David Eckhoff 's prel iminary invest igat ion of the 
abandoned garbage dump s i t e s i tuated on the 1-215 Route i s as fo l lows: 

1 . Ascertain the re la t i ve hazards of performing heavy 
construct ion a c t i v i t y in and around the decomposing 
refuse deposit . 

2. Preliminary development o f acceptable means o f removing 
ex is t ing refuse deposits and placing them w i th in the new 
freeway r ight -of -way. 

Major concerns in th i s regard, as stated by Dr. Eckhoff are: explo
sive gases, odors from decomposing refuse, blowing residue, and the iMinim-
iza t ion of future problems associated wi th s t ruc tu ra l s t a b i l i t y and gas 
generation. -

The abandoned garbage dump s i t e is bounded by Indiana Ave, Sth South 
1900 West and 2100 West. I t is s i tuated on tiie west side of Salt Lake Ci ty , 
in the SU-i SE-'i, Section n; NW-'a HUk Section 10 and the HEk HVi Section 9, 
Township 1 South, Range 1 West, SLB&M, Sal t Lake County. (See Attached Loc
at ion Plan.) 
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Dumping of refuse at t h i s s i t e began i n approximately 1923 and cont
inued u n t i l i t was closed to publ ic dumping in 1962. The Sal t Lake City 
parks Department s t i l l does se lec t ive dumping of some s o l i d waste materials 
on the east port ion o f the refuse s i t e . 

To aid in the invest iga t ion as proposed by Dr. David Eckhoff, one 
rotary hole and nineteen auger holes were d r i l l e d at speci f ied locations 
on the 1-215 Route. (See Attached Location Plan). These tes t holes were 
used to determine the fo l l ow ing : 

1 . Thickness o f the refuse 

2. Elevations o f the refuse-natural ground inter face 

3. Monitoring o f gases 

4. Analysis o f samples 

5. Ground Water Level 

One foot samples were taken at f i ve foot in terva ls in the refuse mater
i a l . Monitoring gas probes were placed at the depths from which the samples 
were taken. The test holes were then f i l l e d wi th f ine to medium sand wi th 
a layer of clay between each gas probe. 

The thickness of the refuse material varies from one foot to 28.8 feet 
i n Test Hole G-4C. I t is assumed from the surrounding area that the o r ig ina l 
ground surface was nearly f l a t , but due to dozer work e t c . , the refuse-natural 
ground in ter face now undulates between elevations of 4216' to 4224: A pe t r o l 
eum-like substance was found to be present in some of the refuse inater ia ls. 
(See Attached Correlat ion Sheet). 

The test ing program set up to f u l f i l l the requirments proposed by 
Dr. Eckhoff is as fo l lows: 

Sieve Analysis 

Water Content 

Vo la t i l e Solids 

Bio-chemical Oxgen Demand 

The sieve analys is , moisture content and v o l a t i l e sol ids tes t ing were 
performed by the UDOT Centr.il Laboratory, Materials and Research Section. 
.Ford Chemical Laboratory, Incorporated, did fu r ther tes t ing of the v o l a t i l e 
sol ids and the Bio-chemical Oxygen Demand t e s t i n g . These tes t results are 
tabulated on the attached sheet. 
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UTAH STATE DEPARTMENT OF HIGHWAYS 

MATERIALS AND TESTS DIVISION 

Form H-256 
IL-1 Rev. 1-66) 

TEST REPORT 
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L*80R*TOI»y No. 

NAME OF MATERIAL 

SOURCE OF MATERIAL 

EXAMINED FOR BELOW 

R E P O R T ON S A M P L E OF 

IDENTIFICATION MARKS 

OUANTITY REPRESENTED 

LOCATION 

^n^PLe nSP^M FT. 

TEST RESULTS 

^ O SCfkeBNBti FROfA - 4 Mfl-fCRJAL 

M0 l5 - l -uRL7a 

&- z-n 
&- 2-ft 
& - 2-S 
& - I 'C 

G--3-P 
S^-3'C 
0 - 3'C 
&- i ' B 
^ - U'Z 

t' 1'̂  
^ ' 7-e 
&- 8^B 

0 ' I-R 
Cr- I-n 
& - 1-B 
^ ' i 'B 

s-i, 
i&-n 
5-fc 

] D - n 

S-L 
s-u 
]s-iy 
s-b 
-̂w 

S-IJ> 

Iff ' l l 

sss. 

- i Mfii-ERinL 

5-L> 

I H I 
5-b 
lO'll 

3. a 

2.5 

Z.(o 

3.3 
2.^ 
2.S 

3.Z 

Z.lj> 

L l 

3.1 
Zip 

3.8 

\ i n U h L E MaU-ER'Jo 

l y . n 
J s.3 

23.7 
IS.O 
If.l, 
U>Z 
22.^ 
I^-I 
/ ^ . / 

li>.8 
7.7 

n.o 
/3.0 

Hr/ 
2J.^ 

>-.,// 
BY kU^^j4^_ 

%tt r f P l J : 
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LABORATORY NO. 

NAME OF MATERIAL 

SOURCE OF MATERIAL 

EXAMINED FOR 

REPORT ON SAMPLE OF 

IDENTIFICATION MARKS 

QUANTITY REPRESENTED 

LOCATION 

TEST RESULTS 

Sf^Mpue DEpi/^ 

e^-j-c 
&' hC 

fi:- 2-0 
fi^-2-3 

&-2-C 

^-3-A 
(J'3'« 
(?-3-S 

&-3-B 

. ^ -3 -B 

&-3'C 

&-^'ft 

GT'l'fl 
^- -f-A . 
Q-4-S 
Gr-^-B 

5'(r> 
lO-il 

u-n 
\5-iL 

S-l^ 

I M I 

IS'IU 

S'la 
lO'll 

IS'IU 

lO'll 
S'L 

IP'II 

i^.J3 
10-11 

IS-ll> 

MoiS-huRe "/a 

l,S 

A? 
2.1 

U 
Z.0 
l.S 

1,0 

l A 

l.'i 
2.? 
A? 
2.^ 

/.-f 
1.? 
a.g 
2.? 

V&LfiriLE MP44^R % 
5.3 

/.r.g 
//.JT 

/I./ 
?.7 

ZLB 

2^.^ 

J7.2 
/5.0 
22.Z 

Za.̂  
\o,Z 
LL 

11. f 
ZlS _ 

34./ 

Br 7^-Li£j>^^. 
M A T E K ' S i . f F k A i s C f P 
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Form R-256 
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P R O J E C T N A u c ( ^ f i R B f t 3 £ D i y M Q T f i J y e z ^ ' i c u h l O h i 

T E S T R E P O R T 
^ZB,-3B0 
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LABORATORY NO. 

NAME OF MATERIAL 

SOURCE OF MATERIAL 

EXAMINED FOR 

R E P O R T ON S A M P L E OF 

IDENTIFICATION MARKS 

QUANTITY REPRESENTED 

LOCATION 

T E S T RESULTS 

SAMiPLf 

&-5--/; 
G-'S-fi 
&-S-B 
&- S-B 

WG-'S-C 
&' S-C 
&- i>-B 
tr' L-B 
t - i-C 
^ -7 - / ? 

a-i-B 

DEP^l^ 

S-0 
lb-l\ 

S.S-lp.S 
ID-ll 
S-&> 
lO-ll 

S-U 
10-ll 
6-L 
^-10 
6 'U 

MOiS-i-uRBYo 

2 .1 
Z.^ 
3.0 
2.4 
3.1 

2.7 
2.^ 
Z.8 
2.8 
2.7 

i.? 

\ /0LAI-ILB /^.c^ifER'Ji-

10.Z 
It.Z 
I3.L 
I U.O 
/3.3 
I8.S 

IZ'I 
U.O 
ir.s 
15.3 
ZZ3 

3Y . V ^ ^ V ' ^ ^ ' >o^--^-^ / 
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fpRorecT 
WyBLUBORING 

fcgnX METHOD 

REDWOOD ROAD D U M P 

DRILLING RECORD 
JOB NO. FUT0169SAA 

RW-MW-l 

B.80 MOBILE AUGER 

ER LEVEL FIRST ENCOUNTERED g 

LOCATION SALT L A K E CITY. UTAH 

N O R T H W E S T CORNER OF PROP. 

FINAL % 11.0 G X , 

DATE 3-21-91 

LOGGER C. S C H M I D T 

PAGE l o f l 

DRILL CONTOACrOR 
BOYLES B R O S . 

UELL 
CONSTRUCTION 

STICK UP (innmr csg): 
+ 1.0 

LITHOLOQZCAL DESCRIPTION 

SURFACE ELEUATIONs ^1 . ' ' - ^ . ' iO 

unita in -Taat, axcapt aa notad 

IU Q : 
- I IU 

<£ U 
(n lu 

a. 

m 
3 1-
O Z 
J 3 
OQ o 

U 

HNU-

OUA 

PPM 

NOTES 

f I PROTECTIVE 
STEEL CASING 

I WITH LOCKING 
[ C A P SET IN 
I NEAT CEMENT 

i BENTONTTE 
SEAL: 1/4" 
"TABLETS, 
HYDRATED 
2TD STAINLESS 
STEEL CASING. 
FLUSH 
THREADED. 
304, SCH 5 

I 

SAND PACK: 
PLORADO 

:CA, 10-20 
H 

^ ^ L l 

HRs: 

I 

i 

2'TD STAINLESS 
STEEL SCREEN, 
FLUSH 
THREADED, 
304, SCH 5, 
.010 
SLOT 

TOTALDEPTH 
OF WELL 

5.0 

9.0 9.0 

24.0 

BROWN, DARK BROWN SAND, SILTY, 
ABUNDANT REFUSE (GLASS, ETC.) 

REFUSE DEBRIS (BRICK, GLASS. ETC.) 

TAN - LIGHT GRAY SAND. FINE - VERY FINE 
GRAINED, SILTY, LAMINATIONS OF GRAY 
CLAY 

TAN - GRAY CLAY. SILTY, GRADES TO TAN 
SELTY SAND, VERY FINE TO FINE GRAINED, 
TRACE ORANGE STAINING 

GRAY, DARK GRAY SAND. MEDIUM 
GRAINED, SILTY. THICK LAMINATIONS OF 
GRAY CLAY 

GRAY CLAY, LAMINATIONS OF SAND, 
MEDIUM TO COARSE GRAINED 
TOTAL DEPTH OF BORING 

30 o 
13 
35 

BKGD 

50 

60 

80 

80 

100 

10 
19 
16 

BKGD 

BKGD 

10-

BKGD 

15-

BKGD 
3 
10 20-

BKGD 

ecology and enviraoment, inc. 
lT76S.Jackfon.#200 
Denver, Colondo 80210 

RW-MW-1 



DRILLING RECORD 
OJECT REDWOOD ROAD DUMP JOB NO. FXIT0169SAA 

RW.MW.2 iIXyBORING 

JLI^^ETHOD 

V l ^ K V E L FIRST ENCOUNTERED ^ 

B-80 MOBILE AUGER 

LOCATION SALT LAKE CITY, UTAH 

NORTH CENTRAL BDRY. OF SITE 

FINAL Z 9.SG.L. 

DATO 3-19-91 

LOGGER K. M A C K E Y 

PAGE l o f l 
DRILL CONTRACTOR 

BOYLES BROS. 

UELL 

CONSTRUCTION 

STICK UP 
•I-1.0 

(innar eag>s 

I 

LITHOLOQICAL OESCRIPTION 

SURFACE ELEUATIONa ̂ ^'•'?. ̂ ^9 

unita in faat, axeapt aa notad 

Ui Q : 
- 1 UJ 
a :> V, 

« o 
m UJ 

cr 

V) 
3 H 
o z 
J 3 
a Q u 

HNU-

OUA 

PPM 

NOTES 

rocecave 
eelcMing 
ith locking 
tp tet in neat 
tmaa. 
I D i U i n k i t 
jeei casing, 
iub threaded, 
04,ich5. 
'Anem/ 
emoniie 
limy. 

lenloniie seal: 
/4" ubleu, 
ydnted. 

iand pack: 
xiotado 
i l i ^ ^ 2 0 

2'TD stainless 
iteei screen, 
flush threaded, 
304, JCh 5, 
.010 
sloL 

Total deplh of 
well 

il 
i„ 
I 

2.0 

2.8 

8.0 

9.0 

'-' 10.0 

24.0 24.0 

I 

Daik brown nicy loiL abundam pebbles, 
abundant icfnse (glaia, plastic, etc.) 

Daik brown tilt, lamiiiatinni of light 
brown and onnge/red sand, very fine 
gnined, abundant refuse materiaL trace 
pebbles 

Light brown, datk gray sand, fine grained, 
liky, rust colored in pan, blue day in 
bottxnn 2" of sampie 

p Tan/light brown clay, siity, trace orange 
^ staining, grades downward to sand, medium 
' ^ - coane grained, blue clay in bottom 2" 

of sample 

M 

Dark gray clay, silty, lamitutioiu of fine 
grained to siity tand 

Light gray/gray clay, silty, grades 
idownward to black clay 

Total depth of boring 

30 

30 

100 

100 

100 

90 

7 
18 
18 

BKGD 

BKGD 

BKGD 

10-

6 
10 

BKGD 
OvenU spoon . . 
appearatueii 
black and oily. 

BKGD 

20-1 

BKGD OVA=20ppm> 
BKGD when slice 
sample open. 
OVA= BKGD in 
breathing zone. 

ecology and eovitaament, inc. 
1776 S. Jackson, #200 
Denver. Colorado 80210 

RW-MW-2 



DRILLING RECORD 
ROJECT R E D W O O D R O A D D U M P JOB NO. F U T 0 1 6 9 S A A 

VTLUBORING _ R W . M W - 3 

)RILL METHOD 

/ A S R LEVEL FIRST ENCOUNTERED 

B-80 MOBILE AUGER 

LOCATION SALT LAKE CITY, UTAH 

WEST BOUNDRY BY 1215. 

DATO 3-19-91 

LOGGER K. M A C K E Y 

PAGE l o f l 

V ^ B R ] ? 19.0 G.L. FINAL Z 12.0 G.L. 
DRILL CONTRACTOR 

BOYLES BROS. 

UELL 

CONSTRUCTION 

STICK UP ( i n n a r c a g ) ' 

•i-2.e 

i 1 14.0 

LITHOLOQICAL OESCRIPTION 

SURFACE ELEUATION=4Z.4I .O<e> 

u n i t a i n T a a t , a x c a p t • • n o t a d 

UJ a 
J UJ 
IL 3 v 
<t u 
(0 UJ 

a 

m 
3 I-
o z 
J D o o u 

HNU-

OUA 

PPM 

NOTES 

Protective 
steel casing 
with locking 
cap let in neat 
cemenL 

2'TD stainless 
steel casing, 
flush threaded, 
304, ich 5. 

Cement/ 
bentorute 
slurry. 

Bentonite seal: 
1/4" uhleu, 
hydrated. 

Sand pack: 
coiorado 
sihca, 10 - 20 
mcsiL 

2'TD stainless 
steel screen, 
flush threaded, 
304, sch 5, 
.010 

i0 
LT D. 

i i 
i m 
I I i i 

i 
ii 

2.0 

10.0 

16.0 

18.0 

16.6 

P 
ti 

' V ' 

I 

Dark brown, light brown sand, siity, 
abundant refuse (glasi, plastic, etc.) 

Black land, sooty appearing, mrited 
refuse, iare gravel clasts 

BUck sooty gravel, inieinuxed with bumed 
organic material (wood chips) 

Refuse (rubber, metal, etc) 

Blue/gray ciay, silty, black moaled 

Light gray - tan day, silty, orange 
staining, trace bumed wood 

Gray, dark gray clay, silty, silt 
laminations 

P 

70 

50 

10 

50 

60 

50 

90 

10 
15 
15 

BKGD 

BKGD Apparem 
burning of dump , 
maieiiaL 

BKGD 
As above. 

10-

17 
7 
14 

BKGD 

15-

BKGD 

20-

4 
7 
14 

-Ippm 

25-

BKGO No methane was 
dettaed prior ^p 

Ecology and enviromnent, inc 
1776 S. Jackson, #200 
Denver, Colorado 80210 

RW-MW-3 



I DRILUNG RECORD 
PROJECT R E D W O O D R O A D D U M P JOB NO. F U T 0 1 6 9 S A A 

WELUBORING R W - M W - S 

DRILL METIfiSD 

^ J ^ P . LEVEL FIRST ENCOUNTERED 

B-80 M O B I L E A U G E R 

LOCATION S A L T L A K E C I T Y , U T A H 

W E S T B O U N D R Y BY I 215 . 

DATO 3-19-91 

LOGGER K. M A C K E Y 

PAGE 2 of 2 

V ^ K I I S 19.0 G.L. FINAL Z 12.0 G.L. 
DRILL CONTTUCTOR 

BOYLES BROS. 

UELL 
COr^TRUCTION 

RETAILS 

LITHOLOQICAL 
OESCRIPTION 

'4'' 
% 

34.0 i 

> 
UJ 

u 
UJ 

HNU-

OUA 

PPM 

NOTES 

Total depth of 
well 

t y : 

33.0 

34.0 Gray, dark gray clay, siltv 
Total depth of boring 

to sampie 
.mllftctioo. 
after sample 
collrftion 
methane 
(piniiiiird) 
=60ppm>BKCD 
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I DRILLING RECORD 
PROJECT REDWOOD ROAD DUMP JOB NO FUT0169SAA 

dwELUBORING 

• D R I L L METHOD 

RW-MW-* 

B.80 MOBILE AUGER 

LOCATTON SALT LAKE CITY, UTAH 

NORTHWEST OF I 215 

DATO 3-21-91 

LOGGER K. M A C K E Y 

PAGE l o f l 

F LEVEL FIRST ENCOUNTERED g 16.0 G X . FINAL Z 9.0G.L. 
DRILL CONTRACTOR 

BOYLES BROS. 

UEUL 

I 
CONSTRUCTION 

STICK UP ( i n n m r cag^i 
+ 1.0 

LITHOLOQICAL OESCRIPTION 

SURFACE ELEUATI0N=i\l33.«'l 

unita in faat, axeapt aa natad 

m Q : 
J UJ 

<I O 
in UJ 

in 
3 1-
O Z 
J 3 
DQ o 

U 

HNU-

OUA 

PPM 

NOTES 

Protective 
steel casing 
tet in neat 
cemcDt cap. 

2'TD stainless 
steel casing, 
flush threaded, 
304, ich 5. 

Cement/ 
bentoaiie 
slurry. 

I 
I 
I 

Bentonite seal: 
1/4" ubleu, 
hydrated. 

i 

Sand pack: 
Colorado 
silica. 10-20 
meslL 

2'TD stainless 
steel screen, 
flush threaded, 
304, sch 5. 
.010 
sloL 

depth of 

I 
2.0 

I 
i i 10.0 

7J 

110 

14.0 
13.4 

29.0 

m 

Brown • gray tilL abundant gravel, 
abundam refuse (ghus, pottery), grades 
downward to gray silty day. 

Black silL gravelly, abundam refiue 
material (glau, etc). 

BUck graveL 

Dark gray, green-gray day, silty. 

' ^ 

0 ' 

'. ^ J Green/gray silL dayey, trace orange 
> ^ ; staimng. 

29.0 

'/ ^ ' ' Gray silt, cUyey, trace orange staining. 

Gray, dark gray sand, fine grained, silty, 
trace organic tmterial, micaceous. 
Total dqith of boring. 

ecology and envircnmem, inc 
X\ l776S.JidaoD,i20Q 

Denver, Colorvio 80210 
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BKGD 

Ippm 

—fOVA= lpFni> 5-
BKGD in hole. 
HNu=BKGDin 
h d c 

Sppm 

OVA= 5ppm> 10-
BKGD in hole, 
HNu= BKGD. 

3 
7 
11 

20ppm 

OVA=20ppm> 15-
BKGD in hole, 
HNu= BKGD. 

SOppm 

OVA= 
4O-50ppni> 
BKGD in hole. 
HNu=SK3n. 

20-

20ppm 

OVA=20ppm> 25 
BKGD in hole. 
HNu= BKGD. 

BKGD 

RW-MW-4 



APPENDIX D 

1992 UDS&HW Sampling 



SENT BY--UTAH ATTORNEY GEN. ;1.0r 8-92 ; 2:11PM ; UTAH ATTORNEY GEN.^ 801 538 6715:# 1/ 4 

Office of the Utah Attorney General 
Administration Division 

c ^ i r r ^ ^ P i ; ^ f -̂-•:••"••, 

2 3 6 S t a t e Cap i to l ' ' '^"' •''^''-' '' -̂̂  '-^ 

S a l t L a k e Ci ty , UT 8 4 1 1 4 i^CT 8 1992 
( 8 0 1 ) 5 3 8 - 1 0 1 5 

ii'';^ iH;;. ;;••':;; 

Telecopy: (801) 538-1135 

[ T E L E C O P Y C O V E R S H E E T ) 

Date: / V ^ / j 2 ^ Time: / ^ A l 

From: ^ t / c ^ / ^ j ^ ^ ^ f \ J 

Please deliver the following pages to: / 

Total number of pages including this page: ^ 

If you do not receive all pages or have problems with receiving, please 
call (801) 538-1851 and ask for: 

Speciai Instructions or Commenls: 

T l i a n k y o u p,..?™ (n/i/i)?.) 



SENT BY:UTAH ATTORNEY GEN. ;lil- 8-92 : 2:11PM : UTAH ATTORNEY GEJN. 801 538 6715:# 2/ 4 

FORD ANALWCM LABORATORIES 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 

DATE: 1 0 / 0 5 / 9 2 CERTIFICATE O F ANALYSIS 

UTAH ATTY GEN OFFICE 
% BRUCE LARSEN 
236 STATE CAPITOL 
SLC, UT 84114 

92-027172 

SAMPLE I SOIL SAMPLES COLLECTED 9-21' 92 BY B. WALLNBH RECEIVED 
9-21-92 FOR CHROHIUH ANALYSIS STARTING AT 2 P.M. 

AG-1 
10i46 AM 

AG-2 
11:12 AM 

AG-3 
Hs24 AM 

DETECTION 
LIMIT 

Chromium Cr ppm EPA 6010 2480 

* ND Indicates Nnt Detected * 

1240 1800 .007 

All reports are submitted as Ihe confidential property o( clients Authofization lor publication of our reports, conclusions, or. extracts Irom or ropaiding iliem, 
is ffl.wvfld pending our written approval as a mutual proteclion lo clients, ttie public and ourselves. 



SENT BY:UTAH ATTORNEY GEN. ;jn- 8-92 ; 2:12PM : UTAH ATTORNEY GFĴ .- 801 538 6715:# 3/ 4 

FORDANALYTICALfiABORATORIBS 
CHFMICAl ANO BACTERIOLOGCAL ANALYSIS 

PAGE: CERTIFICATE OF ANALYSIS 

AG-4 
11:44 AM 

92-027172 

DETECTION 
LIMIT 

^wiHi^u ̂ i J3^_^_^_ ^_ ̂ _^_^B.^_ ̂ B ̂ »*ta mm̂  f̂̂  ^ „ iw^w^ZS] 2U^^SS£r ̂ £^£ ^z ̂ s^s^s^sf^^s^^^S^B d£Z3SCK^3^^ 

Chromium Cr ppm EPA 6010 

• ND Indicates Not Detected * 

560 

^ 

.007 

^ ~ j-

FORD ANALYTICAL LABORATORIES 

All reports are submitted as ttie confideniial property ol clients. Autnorization lor publication ol our repons. conclusions, or, extracts Irorri or legarding ihom. 
is reserved pending our written approval as a mutual protection to clients, the pubhc and ourselves. 



SENT BY:UTAH AHORNEY GEN. :1~a- 8-92 ; 2:12PM ; UTAH ATTORNEY ^ E N . - 801 538 6 7 1 5 : # 4 / 4 

CHEMICAL AND BACTERIOLOGICAL ANALYSIS 

fORDANAmiCALLABORArORIES 

CHAIN OF CUSTODY RECORD 

PROJECT 

PC- l-AA^^'li 
SAMPLERS: 

LAB # 

ACt I 

h C i ^ 
Aa3 
Aej'f 

SAMPLE 
LOCATION 

DATE 

f ^ . 
1' 

li 

K 

TIME 

10̂  "((̂  

ii:}2. 

iui 
ii'Mi-

ANALYSIS REQUIRED 

(jr-hh 
I ( ' ( 

(, " 

/ . ' • 

SAMPLES 
NO. TYPE 

^ & i l 
ff 

<, 

f i 

RELINQUISHED BY: 

^ TT 

RELINQUISHED BY: 

RELINQUISHED BY: 

DISPATCHED BY: 

fcETJtlVED K n \ 

RECEIVED BY; 

RECEIVED BY: 

DA'lE/TIME RECEIVED FOR LAB BY: 

DATE/TIME 

Wf^ /.76>, 
DATE/TIME 

DATE/TIME 

DATE/TIME 

METHOD OF SHIPMENT: 

REMARKS: 

40 West Louise Avenue • Soft Loke City, Utah 84115 • PHONE (801) 466-8761 . FAX (801) -366-8763 



' "̂ TAL METALS AND OTHER ANALYSIS 

S>3nd Report To: (PLEASE PRINT) 

Name or Agency; ^ (-jt /J ____^__ 

LAB NO.. 

^tf2i^2006735 

Address; 2 ^ ^ A/ J ^ ^ O jAJ^s-r 

Citv,State.Zip; ^ ^ ^ , O T B * ^ / O S . 
Phone Number; .^Sg-fe/:?^ 

Field t /MjfTgjgg Date Collected: 
Clock); 

^/^//f; 

STATE OF UTAH DEPT.OF HEALTH 
DIVISION OF LABORATORY SERVICES 
46 North MEDICAL DRIVE 
SALT LAKE CITY,UTAH 84113 
(801)584-8400 

COST CODE: 

C o l l e c t e d S v : _ B > / ^ ^ 

Sampl ing S i t e : 

KJaf/^ar Sample Matrix. 

Time Collected(24 hr O ^ T ^ o 

I, T 
f ^ t B t - P B^CJMf^ 

Exact description of sampling point:. 

.Known Hazardous Waste 

1 
II
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

r 
r
i
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

1 
I
I
 

J 
II 

1 
I
I
 

1 
JJ
 I
I
 

1 
U
 
I
I
 

1 
>̂

 
II 

1 
r-l

 
I
I
 

1 
«
 
I
I
 

1 
tt 

I
I
 

1 
<
 
I
I
 

Unknown Material 

Date Rec'd Date Analyzed 

TOTAL METALS 
Check one of the following 

B Metals(As,Ba,Cd,Cr,Pb,Hg,Se,Ag) 
12 Metals(The 8 above + Cu,Fe,Mn,Zn) 
All 18 Metals listed below. 
Only those Metals Checked. 

**************************************** 
Alviminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

X-Chromium 
Cobalt 
Copper 
Iron 

^Lead 
Manganese 
^Mercury 
^Molybdenum 
^Nickel 
Selenium 
Silver 
^Vanadium 
Zinc 

OTHER ANALYSIS 
_Oil and Grease 
_T.K.N. 
_Reactive HCN 
_Reactive H2S 
-PH 
Solids 

_PPM 
.PPM 
_PPM 
PPM 

_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
PPM 

LEAD IN PAINT 
PLATE BOWL_ WALL 
OTHER 

Results Are: 
.Dry Weight basis 
_As is basis 

Analysis Certified By: Date: 

LAB USE ONLY:1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-20-21-22-23-24-25-26-27-28 
2 9-30-31-32-3 3-34-35-36-37-38-3 9-40-41-42-43-44-4 5-46-47-48-49-50-51-52-53-54-55-56-57-58 

CHAIN OF CUSTODY 



«i^-.*.ikotTi.5Vi:,iti.:;^:,'5t^;K-^:>o;;c?,ia:S2C'r!£:s:^^ 

")TAL METALS AND OTHER ANALYSIS r 
Send Report To: (PLEASE PRINT) 

Name or A g e n c y : ^ 

LAB NO. 
SbpZI3?QQg736 

Address: I M ^ ^ /^(fiO IAJ 

Citv,State.Zip: 4 < ^ ^ Q'T 3 ' / / 0 3 > 
Phone Number; ^ Z £ > ^ W ^ G 

STATE OF UTAH DEPT.OF HEALTH 
DIVISION OF LABORATORY SERVICES 
46 North MEDICAL DRIVE 
SALT LAKE CITY,UTAH 84113 
(801)584-8400 

COST CODE: 

Clock): 
Field I hll/^Z'OBl Date Collected: ^ h t / ^ 2 ^ Time Collected(24 hr lO'-l(^ 

Collected By: 3 / t^t- C^~^iffi Sample Matrix C:>Ot C-

Sampling Site; 5^<^7' L-At^e; ^:- /^y L J ^ £ > f ^ / t ^ ^ 

Exact description of sampling point; ' ^ l ^ l > 0 ^ ^ //î J/aŷ iA Ao^^ 

Known Hazardous Waste ^ Unknown Material 

Analyst Date Rec'd Date Analyzed_ 

TOTAL METALS 
Check one of the following 

8 Metals(As,Ba,Cd,Cr,Pb,Hg,Se,Ag) 
12 M e t a l s ( T h e 8 above + Cu ,Fe ,Mn,Zn) 
A l l 18 M e t a l s l i s t e d b e l o w . 

>i^Only t h o s e M e t a l s Checked . 
**************************************** 

Aluminum 
^Arsenic 
Barium 
B e r y l l i u m 
Cadmium 

)C Chromium 
C o b a l t 
Copper 
I r o n 

_^Lead 
Manganese 
^Mercury 
Molybdenum 
^Nickel 
Se lenium 
S i l v e r 
^Vanadium 
Zinc 

f.- A n - / l rt^CI LJ 

_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 

OTHER ANALYSIS 
_ O i l a n d G r e a s e 
_ T . K . N . 
_Reactive HCN 
.Reactive H2S 
-PH 
_Solids 

LEAD IN PAINT 
PLATE BOWL_ 
OTHER 

Results Are: 

_PPM 
.PPM 
_PPM 
PPM 

WALL 

.Dry Weight basis 
As is basis 

Analysis Certified By: Date: 

LAB USE ONLY:1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-20-21-22-23-24-26-26-27-28 
29-30-31-3 2-3 3-34-3 5-3 6-37-3 8-3 9-40-41-42-43-44-45-46-47-48-4 9-50-51-52-53-54-5 5-56-57-58 

^HAINOF^CLfSTODY 



OTAL METALS AND OTHER ANALYSIS 

Send Report To: (PLEASE PRINT) 

Name or Agency: "C^S^i^v^ 

' SEP Z13Z o a e 7 3 7 
LAB NO. • . 

A d d r e s s ; 2 B ^ / / / V ^ l ^ 

Citv,State.Zip; ^ ^ r O T £ , ^ / 0 3> 
Phone Numbe r; ^^^ - (e>l -=̂Z> 

STATE OF UTAH DEPT.OF HEALTH 
DIVISION OF LABORATORY SERVICES 
46 North MEDICAL DRIVE 
SALT LAKE CITY,UTAH 84113 
(801)584-8400 

COST CODE; 

Clock): 
Field fiff^J^X^Z^ Date Collected; ^/av/^2^ Time Collected(24 hr / IZ- ' f 

Collected By; &/ Sample Matrix <̂ r< 

Sampling Site; ^ c c t-̂ Ajj-PFtuf- ^A^7.^ 

Exact description of sampling point; "*" t^PO \,,̂ S.a^^*ua,. hcOt. 

Known Hazardous Waste _)^Unknown Material 

Analyst Date Rec'd Date Analyzed. 

TOTAL METALS 
Check one of the following 

8 Metals(As,Ba,Cd,Cr,Pb,Hg,Se,Ag) 
12 Metals(The 8 above + Cu,Fe,Mn,Zn) 
All 18 Metals listed below. 

j^Only those Metals Checked. 
**************************************** 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

yChromium 
Cobalt 
Copper 
Iron 

jCLead 
M̂anganese 
M̂ercury 
M̂olybdenum 
N̂ickel 
Selenium 
Silver 
V̂anadium 
Zinc 

T 

_PPM 
_PPM 
_PPM 
.PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
_PPM 
,PPM 
_PPM 
_PPM 
_PPM 
PPM 

OTHER ANALYSIS 
_Oil and Grease 
_T.K.N. 
_Reactive HCN 
_Reactive H2S 
-pH 
_Solids 

.PPM 
_PPM 
.PPM 
PPM 

LEAD IN PAINT 
PLATE BOWL WALL 
OTHER 

Results Are: 
Dry Weight basis 
As is basis 

A n a l y s i s C e r t i f i e d By: D a t e : 

LAB USE O N L Y : 1 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - 9 - 1 0 - 1 1 - 1 2 - 1 3 - 1 4 - 1 5 - 1 6 - 1 7 - 1 8 - 1 9 - 2 0 - 2 1 - 2 2 - 2 3 - 2 4 - 2 5 - 2 6 - 2 7 - 2 8 
2 9 -30 -31 -3 2-3 3 - 3 4 - 3 5 - 3 6 - 3 7 - 3 8-3 9 - 4 0 - 4 1 - 4 2 - 4 3 - 4 4 - 4 5 - 4 6 - 4 7 - 4 8 - 4 9 - 5 0 - 5 1 - 5 2 - 5 3 - 5 4 - 5 5-56-57-58 

PWWiCWr«»<™.~ 

PHAIN OF CUSTODY 



93/01/15 08:37 
L ironmental Chemistry 

WOP Page: 1 

FIELD BLANK 
DIV OF SOLID & 
288 W 1460 W 
SALT LAKE CITY 

HAZ.WASTE 

84103 538-6170 

UTAH STATE HEALTH DEPARTMENT 
DIVISIOM OF LABORATORY SERVICES 

Environmental Chemistry Analysis Report 

Description: FIELD BLANK 
Site ID: 
Cost Code: 
Lab Number: 
Sample Date: 
T o ^ Cations 
1'^B Anions: 
Gi^md Total: 

365 
9206735 
92/09/21 

Source: 00 

Ty pe: 
Time: 

mg/l 
mg/l 

09 
04 
:20 

Cations: 
Anions: 

D.at.e .o.f..-£.a!/.i.e.w .a.n.d._.Q.A......y.a.Li.d.at.i.an 
Inorganic Review: 93/01/15 
Organic Review; 
Radiochemistry Review: 93/01/15 
Microbiology Review: 

me/1 
me/1 

Lab.Q.r.a.t<2.r.y Ana.l.y_a..e.s... 

T-Chromium 
Arsenic HW 
Cadmium HW 
Lead (HW) 

Se (HW) 

Hi2!/J'-' 

T-Lead 
(^Barium HW 
\ Cr (HW) 
"(Mercury HW 
I Silver HW 

<0.3 ug/l 
<0.01 ppm 
<0.04 ppm 

<0.00008 ppm 
<0.01 ppm 

•i* HGHW Holding time was exceeded before analysis was completed 

Approved by : C- g 

V C L \ 
o 



r ' 

93/01/15 08:37 
L ironmental Chemistry 

WOP Page; 2 

SALT LAKE LANDFILL 1900 W INDIANA AVE 
DIV OF SOLID & HAZ.WASTE 
288 N 1460 W 
SALT LAKE CITY UT 84103 53 8-6170 

UTAH STATE HEALTH DEPARTMENT 
DIVISION OF LABORATORY SERVICES 

Environmental Chemistry Analysis Report 

Description: 
Site ID: 
Cost Code: 
Lab Number: 
Sample Date: 
Tot^ Cations: 
T^^P Anions: 
Gr^md Total: 

SALT LAKE 

365 
9206736 
92/09/21 

L.ab.Qr.a±-Q.r.y BD.a.l.\ii.s..Gs _ 

T-Chromium 
Arsenic HW 
Cadmium HW 
Lead (HW) 

Se (HW) 

3300 
0,013 
<0.06 
0.35 

<0,005 

LANDFILL 1900 W 
Source: 00 

Ty pe: 50 
Time: 10:46 

mg/l Cations 
mg/l Anions: 

ppm 
ppm 
ppm 
ppm 
ppm 

INDIANA AVE 
Da.t..e_....Q.f .R.eA/..ie.w....and .Q.fi..._y..al.id.at;.i.Qn 
Inorganic Review: 93/01/15 
Organic Review: 
Radiochemistry Review: 93/01/15 
Microbiology Review: 

: me/1 
me/1 

T-Lead 
Barium HW 
Cr (HW) 

Mercury HW * 
Silver HW 

1600 ppm 
0.9 ppm 

0.049 ppm 
<0.0001 ppm 
0,035 ppm 

:)H-IGHW Holding time was exceeded before analysis was completed 

Approved by: 



93/01/15 08:37 
L ironmental Chemistry 

WOP Page: 3 

SLC LANDFILL 1900 INDIANA AVE #2 
DIV OF SOLID & HAZ,WASTE 
288 N 1460 W 
SALT LAKE CITY UT 84103 538-6170 

UTAH STATE HEALTH DEPARTMENT 
DIVISION OF LABORATORY SERVICES 

Environmental Chemistry Analysis Report 

Description: SLC LANDFILL 1900 INDIANA AVE #2 
Site ID: 
Cost Code: 
Lab Number: 
Sample Date: 
TotL; Cations 
T|^^ Anions : 
G r l ^ Total: 

365 
9206737 
92/09/21 

Source; 

Type: 
r i me: 

mg/l 
mg/l 

11 

00 

50 
:24 

Cations 
Anions : 

Da.te__£!.f....fi.e.u..iew_...aj:id .QA.....y.al.ida.t.io.n 
Inorganic Review: 93/01/15 
Organic Review; 
Radiochemistry Review: 93/01/15 
Microbiology Review: 

me/1 
me/1 

Laho..r.a.t.Q.r.v. An.a.l.y.s..e.s.... 

T-Chromium 
Arsenic HW 
Cadmium HW 
Lead (HW) 

Se (HW) 

2200 ppm 
0.012 ppm 
<0,06 ppm 
0.43 ppm 

<0,005 ppm 

T-Lead 
Barium HW 

Cr (HW) 
Mercury HW ^ 
Silver HW 

1000 ppm 
0.7 ppm 

< 0.04 ppm 
<0,00009 ppm 

<0,01 ppm 

1<HGHW Holding time was exceeded before analysis was completed 

Appr'oved by : 



Department of Environmental Quality 
Division of Enviromnental Response and Remediation 

CERCLA Branch 
Site Assessment Section 

Phone Log 

To: 
Number; 
From: 
Subject/Site: 

Date/Time: 

_Address: £̂ /iu/Vciin̂ t:/iMf -̂  £rii>uo /Jf̂ /fM £>/u/.s./a,7 
1 ^ - ^ ^ ' ? j /0 :5 'S '^H 

fdii'(X'(/ raae / Oiî MO CC/J-î  
cĵ r .•^-tier'Ify Crediti^a(k oJA/'CC 

0-000 li.U<l-l- A:'M:a.ti^. A L ^ . 

iO'CSAin t duet :Cl t^A' u)iM</fi'Aa.4/h(i (omtf/ha^) ^^-Jifj M'^on-^ 'Y 

_: l.Ui.''.tiet^ /di'icCs: jh'Ai/ >r^/" M SO- S c . dOici'\U^\ • 
4 ^ ^ ^ ^ - -yi^-f^^^'J-^J- - - ^ 

r̂  A^/'Y ^ / / / / ? ^ T 4 > 4 - ^ ^ 

UAi>> {'P<^ / j l ' ^ , LUi. ,/>i<.^X//^.w" li-fi-fium 

9//^^ 

^ /W) 

/Aii I'pcidli- di//;u^/U^ i<)J,i.iĉ -̂  nc'(iJ yĵ <u. ^17^/ jPif<:'/'̂ ' 

Jf1ar/u.'/.t.( .(iJup Ar.n/{ '^U^Y .fJ^JC /6r. /l^/<c ' d ^ r ^/(C/K^ -
7^ 

Ca-Z-j. 70C /̂ / I t .J / '^! .. T CAi Ml/ 
r r 

S^>^ i J MIi4i ' juJ^ " / ^ c / M',<1UJU1 fiyi,rlAl.r ^ i .A ' f 9 ^ . / , . i J 4 c 

Lti—2. J^i-^ h,.\/..^ ->- /^^ /'/;.? />pH\A 
/ ^ $ ^ ' ' ' ' ^ 

3 ^ 
-rr/.P ĵyf' /v̂ <v — - , -C U. . . f\ u t £i.UL Li 

^aiii-^li.rLA a..Ut, ( ĵr^Ui e-^-'f ^ / " /^i^nd/^Y/ -— S'f / / ^ 

C^'i ^ 



Department of Environmental Quality 
Division of Environmental Response and Remediation 

CERCU Branch 
Site Assessment Section 

Phone Log 

To: 
Nlimber: 
From: 
Subject/Site: 

fl'cfSrl ^aHihi^^ 

5..v^-?J'75 

Date/ Time: 
Address: 

9. LUjN^Uiii'i-a-

f^D^'SiP 

/ 7 7 

Y-A< 

1̂  M^^' 0tC^ \̂ '̂ ifî ) 
-f e3±^ ) 

l>o sjOix tta.Vi' a^fy /^ociA/neyj+a-hbn c J Hte -znil f fmciial Jr.̂ yyi 7g>/ .P<fi' 'yi 

U: UoM^ 4 A Z II •/7 ^ .^/^ii, UJn/, •'ikrh f-lf&lH, z y - uilr^aJt)^'^ ^ 

i M /A^y -̂  
Rr-f.; i u ixl^u lia\/< if\aO ^Vin-uVtLO ,'.,:/•.';• i-/r<l t .J • i ik . ' /cS ~ h . ^ t i < : ?" 

£— 
y^J AU\J 4/tU2 ^ ^ ' ^ ' 

T 
/ ^ r / idj Vji/^ (t̂ )u.4iA A(y anJ' U / I J '̂ •uy .7A./ Â̂ L̂C •40 4 0 CL. 

1 h pro p i ^ 
M l<<' 'JtiL/'i^^ 4r.' -TT/)/ / b . i j ^ J J^. , . : , , fMi^ 

^•yM a. ty H'/,i.j> / - ^ i ^ / -



Department of Environmental Quality 
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APPENDIX E 

Inorganic Background Soil Samples, Salt Lake Area 



-a: 
oo 

# 

CQ 

o 

p 

1 
iil 
[::::::;:::: • 

P 
pl 
mi 

m 
to?);: 
CK: 

m 
P 
F : i ^ : : 

1 ! 
m 
:**;:; 

i 
1 
sss; 
;;;;;(;;;; 
tigs; • 
1 1 
;<S3;. 
;S©i 

i 
1 
m 

i m : 
mk 

C D 
r o 
r - o 
O O 

C D 

c i 
t o 

cz> 

c i 
C O 
C O 
C O 

C D 
c : i 

Q 
C D 
O T 

C D 

C D 
C7D 

C D 

C D 
C3D 
r o 

C D 
C D 
C D 

r o 

C D 

C D 

C D 
C D 
^r 
L O 

C D 
C D 

C D 
C O 
CZD 

E 
C I 

'E 

r o 

r o 

C D 
O D 

r o 

C D 

C X I 

C D 

r o 

o 

CD 

1 ^ 

cr? 

o 

o 

cz 
o 

.E 

C J 

C D 

o o 
C D 
CNJ 

CZD 
C O 

C 2 

c n 

C D 
r o 
o d 

C O 

C D 

r o 

O 

C O 

C O 
O v l 

C X I 

C D 

C s l 

O 

i n 

C O 

C D 

U O 

C D 

C O 

cri 
C O 

C O 

c ^ 

C D 
r o 

D O 
O O 

o 

o 

C D 

oq 
L O 
O O 

o 

C D 
C O 

r ^ 
CDD 

C D 
C D 

L f S 

C%l 

E 

o 
C D 

O O 

r~~. 

C O 

C O 
CvJ 

C O 

C O 
L O 

C D 

:̂:̂  
r o 

C D 

C v l 

O O 

C O 

r o 
L O 

C O 

o o 
r o 
C O 

C D 

C O 

C D 
O D 

C D 
C N I 

C N I 

E 

OJ
O O 

C D 

r o 

C O 

r o 

C D 

L O 
CvJ 

C O 

C D 
: 2 i 

C D 

C O 
C v l 

C O 
C O 

C D 

C D 

L O 

C O 

o 

C D 
C7D 

C D 
C O 
CvJ 

1 
E 

"CD> 
O 

C D 

C O 
C O 
C D 
C O 
r ^ 
^^ 
L O 

C D 

C D 

C D 
L O 
CDD 
r o 

C O 
C D 

C O 
C D 
O O 
L O 
^I f 

c O 
C O 

C O 
C O 
C O 
-= l -
r o 

C D 
C O 

C O 
C O 
C O 
O O 

C D 
C O 
C D 
C D 
r o 
O O 
r o 

C O 
C D 
C O 
C O 
O O 

-^ 

C D 
C D 
C D 
C O 

C O 

C D 
C D 

C D 
C N J 

C D 

C D 
C O 

C D 
r o 
C O 
C O 

E 

CD 

o 
C O 

C D 
CDD 

C O 
C D 
CNJ 

C D 
C O 

t o 

C O 

C O 

^^ 
cri 

o 

C O 
CDD 

OCJ 

C O 

C D 
O D 

C N I 

C N I 

C O 

r ^ 

E 

'E 
o 

C O 

C O 

U O 

C D 

CDD 

L O 

C D 

C O 

O O 

O O 

C D 
o o 
o 6 

C O 
CDD 

C O 

r - D 

C O 
O O 

CD 
oq 

- O 
o 

C J 

C O 

CO 

C O 
C O 

r o 
C O 

C O 
C O 

o 6 
C^Nl 

C O 
C D 

^ 3 -

C D 

C O 
r o 

Q 

C O 
L O 

c ^ 

C D 
C D 
C O 
L O 

oq 

L O 

OD 
C L 
CD. 
o 

C J 

C D 

C O 

C O 
L O 

C O 
C O 
C D 
CDD 
CNJ 

C O 
C D 
C D 
C O 
O D 
L O 

C D 
C D 
C D 
C O 
r o 
C O 

C D 
C D 
C O 
C O 
C O 
C O 

CO 

o 
C O 

C D 

o o 
o o 

C 5 

C D 
C O 

C D 
C D 
C N I 

C N I 

C O 
C O 

d 
C D 

<:::> 
c-Ni 

o 

O 

C O 

C D 
CDD 

C O 

oq 
L O 

C O 
C O 

O D 
r o 

C O 
CJD 
C N I 

O 

C O 
C D 

CO> 
L O 

C D 
C O 
r o 
L O 

C D 

r^ 
C O 

o o 

C O 

O D 

o 
c u 

C O 
C O 

C O 
C O 

r o 

C O 
C O 

C O 
C D 
L O 
C O 

C O 
C O 
coi 
C D 
r ^ 

C O 
C O 

C O 
o o 
C O 

C O 
C D 

C O 
C O 
C X l 

C O 

C O 

C D 

r— 

C D 
C D 
C D 
C O 
1 ^ 

C O 
C O 
C O 
CDD 
C O 
r o 

C O 
C O 

C O 
1 — 
r o 

c o 
C O 

CO> 
C D 

E 
o 

' C/D 
CL) 
CZ 
c r * 
o 

2 

C D 
C D 

r o 

C D 
C D 

od 
C v J 

C O 

r o 
r o 

C D 
C O 
^ t 
C D 
C N I 

C O 
C D 

CNJ 
L O 

C O 
C O 
r o 
C O 
C N I 

C D 

C D 

r o 

CNJ 

CZ3 

C D 
C D 

od 
l O 
r--~ 

C D 

L O 
C O 

CL) 
t n 
ClD 
( Z 

o 
CZ 

o 

CD 
2 : 
L O 

C O 

C D 

CD 

C 

C O 

t o 

L O 

C D 

C O 

C O 

C D 

C D 

C O 

cS 

C O 

L O 

C D 

C O 

C N I 

C D 

CXD 

C D 

: : - v 

I D 
' D 

C O 
o o 
r o 

C O 
CDD 

C D 

C D 

r o 

C D 
C O 

C D 
CNJ 

O 

C D 
C O 

C D 
C O 
L.-) 

C D 

C D 

C O 
C O 

od 

C D 

C O 
C D 
C O 
r o 
C D 
r o 

C O 
C O 

C O 
L O 

r o 
r o 

C O 
C O 

C D 
O O 
L O 
C J 

C O 
C O 
CO) 
C O 
C O 
l O 

C D 

C O 

C O 
1 ^ 
O D 

C O 
< = i 

C D 
C O 
C D -^ 

C D 

C D 
C D 

C D 
r - D ^̂  
L O 

C O 
C O 

CD 
O D 
L O 
L O 

E 

"cyD 
o o 

_o 
' D 

Q _ 

C O 

z 
L O 
CNI 
C N I 

a 

o 

C O 

C J 

C D 

CD 

o 

Q 

cs 

r o 

C D 

O O 

L O 

C D 

E 
n 

' c 

QD 
C O 

\ 'Z . 
L O 

C D 

CO 

CO 

C O 

L O 

o 

C D 

L O 

-=r 
C O 

• c 

L O 

c o 

O O 
N:r 

C D 

53 

'Cn 

C D 

z : 
L O 
C D 
C V J 
CNJ 

C D 
C D 
-^ 
C O 
C N I 

CO-
C O 
r - D 
C O 
C v l 

C O 
C D 
r o 
Lt~) 
CNJ 

C D 

r o 
O O 

C O 
C O 

5 

C D 

CO) 
C O 

r o 

C O 
C D 
C D 
C O 

C O 

cri 

C O 
C O 
r o 
L O 

E 

''CD 
CD 

C O 

C D 

r o 
CNJ 

C D 

C D 

C N I 

r o 
C O 

r o 
C N I 

C O 

C D 

c5 

C D 

L O 
C N I 

c6 

C O 

C D 
z : 
r - D 
CNJ 

C D 

O D 

C D 

C D 

L O 
C^vl 

C O 

C D 

:z: 
C N I 

E 

C D 
C O 

L O 
CNJ 

C O 
C O 
CDNJ 

O J 

C O 
CDD 

L O 
C ^ 

C O 
r ^ 
CDD 

C O 

o q 
-=r 
CNJ 

C O 
[ ^ 

r o 

C D 

r o 

C O 

C O 

C O 

oq 
^ r 
r - D 

C O 
CXD 

C O 
r o 

E 

o 
ZZ 

O 

O 

o 

o 

o 

C D 

C D 
L O 

^ 3 -

CZ5 

C O 
C O 

*NJ" 
1 ^ 

C 3 
L O 

cri 
oo 

K I 



ct: 

-a; 

# 

I 
I 
<U i l l Q 

5^ 
CO 
cc: 
CD 
i c : 
CD -<: 
cn 

-a: 
CD 
or 
CO 

^^O ' 

;*!*::; 
igSS:;: 

;SsS 

'Mi 
ias;:; 

;*!*;:; 
:SSS:;: 
;;;;;(;;;;;; 
^mi 
<i«;:; 
Sf:;:;:; 

•imi: 
•mi 

;iyiH 
;g2s:;: 

Mi: 
m:i 

:g5?;;; 

iiji::! 
S^: ; : 
". l ;g 
Has;:; 

;iS3;:; 
; ; ; ; ; ( ; ; ; ; ; • 

SS;i 
««>.:;: 
".".;(;*;; 
ES3;:; 
:«£:;: 

..it;:;:; 
mi 
mii 
Mi 
E5s;:; 

m 
iim 
St;;; 
:ia3i:;: 

;issi;:; 
mi 
ESS;;; 
t«i:;: 

"*;;;;;: 

:!as;: 
;st!::; 
i im 
iiim 
••:t;S;; 

CD 

o 

o 

C3 

CD 
CO I 
r o 
r o 

CO 

CD 

C 



cn -<: 

CO 

CO 
ctr 
CD 
i<C 
C J 
•=c 
CQ 

' 3 : 
CD 
QC 
CO 

[:;:iî :;: 
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DRINKING WATER WELL REPORT 
Date: March 22, 1995 4:15 PM 

Distance to Site: 
SYSTEM-NUM: 
|YSTEM-NAME: 
TODWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
X;iTY-STATE: 
kiP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
fcoUNTY: 

SYSTEM-TYPE : 
USER-POPUL: 
TYPE-CONNECT: 

3.81 miles 
18007 
GRANGER-HUNTER IMP 
971 
SALT LAKE CITY 
P. 0. BOX 701110 
WEST VALLEY, UT 
84170 
GERALD LARSON 
968-3551 
GRANGER-HUNTER IMP 
SALT LAKE 
COMMUNITY-POLITICAL 
85000 
1 
02 
WELL 
3500S 1300W #1 
D 
16 

2.74 miles 
18007 
GRANGER-HUNTER IMP 
972 
SALT LAKE CITY 
P. 0. BOX 701110 
WEST VALLEY, UT 
84170 
GERALD LARSON 
968-3551 
GRANGER-HUNTER IMP 
SALT LAKE 

DIST 

DIST 

J SUBDI 

DIST 

DIST 

COMMUNITY-POLITICAL SUBDI 
85000 
1 
03 
WELL 
2400S 3600W #5 
D 
16 

3.59 miles 
18007 
GRANGER-HUNTER IMP 
973 
SALT LAKE CITY 
P. 0. BOX 701110 
WEST VALLEY, UT 
84170 
GERALD LARSON 
968-3551 
GRANGER-HUNTER IMP 
SALT .LAKE 

DIST 

DIST 

COMMUNITY-POLITICAL SUBDI 
85000 
1 



SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

"istance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
^DDWS-ID: 
iiOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 

MANAGER : 
^GRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 

04 
WELL 
ABANDONED #3 
D 
16 

3.24 miles 
18007 
GRANGER-HUNTER IMP 
976 
SALT LAKE CITY 
P. 0. BOX 701110 
WEST VALLEY, UT 
84170 
GERALD LARSON 
968-3551 
GRANGER-HUNTER IMP 
SALT LAKE 

DIST 

DIST 

COMMUNITY-POLITICAL SUBDI 
85000 
1 
07 
WELL 
ABANDONED #6 
D 
16 

3.36 miles 
18007 
GRANGER-HUNTER IMP 
977 
SALT LAKE CITY 
P. 0. BOX 701110 
WEST VALLEY, UT 
84170 
GERALD LARSON 
968-3551 
GRANGER-HUNTER IMP 
SALT LAKE 

DIST 

DIST 

COMMUNITY-POLITICAL SUBDI 
85000 
1 
08 
WELL 
4400W 2400S #9 
D 
12 

2.34 miles 
18007 
GRANGER-HUNTER IMP 
980 
SALT LAKE CITY 
P. 0. BOX 701110 
WEST VALLEY, UT 
84170 
GERALD LARSON 
968-3551 
GRANGER-HUNTER IMP 
SALT LAKE 

DIST 

DIST 



O' 

SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
OURCE-NAME: 
ELL-DEPTH: 

WELL-DIAMETER: 

COMMUNITY-POLITICAL SUBDI 
85000 
1 
11 
WELL 
1300W 2320S #7 
D 
20 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

# 

istance to Site; 
YSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

1.21 miles 
18021 
TAYLORSVILLE-BENNION WID 
1077 
TAYLORSVILLE 
1800 W 4700 SO 
SALT LAKE, UT 
84118 
FLOYD J. NIELSEN 
968-9081 
TAYLORSVILLE-BENNION WID 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
48000 
1 
26 
WELL 
RAWSON WELL 
D 
20 

3.21 miles 
18026 
SALT LAKE CITY WATER SYS. 
1125 
SALT LAKE CITY 
1530 S W TEMPLE 
SALT LAKE, UT 
84115 
LEROY HOOTEN 
483-6772 
SALT LAKE CITY 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
285258 
1 
17 
WELL 
202 CANYON RD. 

20 

m 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
DDRESS: 
ITY-STATE: 

ZIP-CODE: 
MANAGER: 

2.76 miles 
18032 
SOUTH SALT LAKE CITY 
1203 
SOUTH SALT LAKE 
22 0 E MORRIS AVE 
S SALT LAKE UT 
84115 
DEAN STOCK 



MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
fYPE-CONNECT: 
50URCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

483-6014 
CITY OF SOUTH SALT LAKE 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
11500 
2 
02 
WELL 
BOLINDER NO 2 
D 
16 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
ELL-DEPTH: 
ELL-DIAMETER: 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

3.63 miles 
18032 
SOUTH SALT LAKE CITY 
1204 
SOUTH SALT LAKE 
22 0 E MORRIS AVE 
S SALT LAKE UT 
84115 
DEAN STOCK 
483-6014 
CITY OF SOUTH SALT LAKE 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
11500 
2 
03 
WELL 
DAVIS 
D 
16 

3.82 miles 
18032 
SOUTH SALT LAKE CITY 
1205 
SOUTH SALT LAKE 
22 0 E MORRIS AVE 
S SALT LAKE UT 
84115 
DEAN STOCK 
483-6014 
CITY OF SOUTH SALT LAKE 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
11500 
2 
04 
WELL 
265 W 2975 S 
D 
16 

Distance to Site: 
SYSTEM-NUM: 
tYSTEM-NAME: 
IDDWS-ID: 
LOCATION: 
ADDRESS: 

3.99 miles 
18032 
SOUTH SALT LAKE CITY 
1207 
SOUTH SALT LAKE 
22 0 E MORRIS AVE 



CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
3YSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
SOURCE-NUM: 
SOURCE-TYPE: 
SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

S SALT LAKE UT 
84115 
DEAN STOCK 
483-6014 
CITY OF SOUTH SALT LAKE 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
11500 
2 
06 
WELL 
2501 S. 300 E. 
D 
16 

Distance to Site: 
SYSTEM-NUM: 
SYSTEM-NAME: 
HDDWS-ID: 
LOCATION: 
ADDRESS: 
CITY-STATE: 
ZIP-CODE: 
MANAGER: 
MGRS-PHONE: 
SYSTEM-OWNER: 
COUNTY: 
SYSTEM-TYPE: 
USER-POPUL: 
TYPE-CONNECT: 
^SOURCE-NUM: 
koURCE-TYPE: 
'SOURCE-NAME: 
WELL-DEPTH: 
WELL-DIAMETER: 

3.92 miles 
18032 
SOUTH SALT LAKE CITY 
1209 
SOUTH SALT LAKE 
22 0 E MORRIS AVE 
S SALT LAKE UT 
84115 
DEAN STOCK 
483-6014 
CITY OF SOUTH SALT LAKE 
SALT LAKE 
COMMUNITY-POLITICAL SUBDI 
11500 
2 
08 
WELL 
VITRO WELL 
D 
10 



WTM 

R E r E R E N C E 
U . S . G . S . W A T E R S U P P U Y PAPER 
2232 - " G R O U N D W A T E R I N UTAH ' S 
P O P U L A T E D W A S A T C H F R O N T A R E A -
T H E C H A U U E N G E AND T H E C H O I C E S " 

1965. 

AREA IN WHICH MOST WELLS THAT OBTAIN WATER 
FROM THE BASIN FILL FLOW UNDER ARTESIAN 
PRESSURE (1980) 

CONSOLIDATED ROCK 

LINE OF EQUAL ALTITUDE OF THE POTENTIOMETRIC 
SURFACE, FEBRUARY 1981—Dashed where approxi
mately localed (from Herbert and others, 1981, fig. 9). 
Contour interval 70 and 100 feet. Arrow shows direction 
of ground-water flow. National Geodetic Vertical Datum 
of 1929 (sea level). 

APPROXIMATE CONTACT BETWEEN VALLEY FILL 
AND CONSOLIDATED ROCK 

APPROXIMATE BOUNDARY OF AREA WITH 
FLOWING WELLS 

POTENTIOMETRIC 
SURFACE OF 

GROUND WATER 

Dames & Moore 



f (j.^f^ j&iU..-al 

\ fcon'^^P- C^ 

I 

WELL INVENTORY 

KEY 

WELL NUMBER 

OWNER OR NAME 

APPL NUMBER 

LOCATION 

YEAR DRILLED 

USE 

YIELD 

DRAWDOWN 

TYPE 

DIAM 

WELL DEPTH 

WATER-BEARING ZONE CHAR 

- Sequential number used to reference well 

- Owner of record on well completion report 

- State Engineer's application number for well 

- Utah State location designation system -
see explanation on following page 

- Year well was drilled 

- Reported water use: 
D » Domestic, I = Irrigation, M = Mining, 
N = Industrial, F = Municipal, S = Stock 
Watering, T = Test well, U = Unused, 
A = Abandoned 

- Reported test yield 

- Reported test drawdown In feet for reported 
test yield 

- Well drilling method: C = Cable tool, 
R = Rotary, D = Dug, J = Jetted 

- Reported minimum cased well diameter in 
inches 

- Maximum well depth in feet 

- Lithologic character of the water-bearing zone: 
B " Boulders, C = Clay, G = Gravel, 
J = Fractured Shale, L = Limestone, S = Sand, 
T = Sandstone 

WATER-BEARING ZONE INTERVAL -

WATER LEVEL 

MONTH-YEAR MEASURED 

Uppermost and lowermost depth of performations 
in well; may contain unperforated section with
in this zone 

Reported water level depth in feet 

Date of water level measurement 
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1 
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1% 
r 

UELL 

TABLE 3 

MUNICIPAL WELL 

OWNER OR APFl 
NUMBER NAME ;JU«BER LDC/iTION 

.. c - X 1 
2 

J '^^ i lJ , -
^/-^vy^..^ 

• ' 4 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
oo 

23 
24 

^ 5'?-/zW/'.25 . 

[• , x < 1 - , , - ' - % ( ^ 

SLC CORP A-l2880 C-1-1 12CCD-1 

S.SLC MUNICP. A-15614 D-1-1 19CBB-5 
SOUTH SLC CCRP A-32637 C-1-1 24BAC-0 
_S,O.IJIH .SLC ..._ A-32687 C- l - l 24BBD-0 

CITY SOUTH SL A-448??j ; - l - l 24BCA-0 
SOUTH SLC TOUN A-17312 C-1-1 24DDC-0 
SOUTH SLC TO«N A-17312 C-1-1 24DDC-0 
SOUTH SLC TC'JN i^-17312 C-1-1 24DDB-0 
SOUTH SLC TOUN A-17312 C-1-1 24DAC-0 
SOUTH SLC CORP A-17313 C-1-1 25rtCC-0 
SL COUNTY A-14322 C-1-1 25CAD-0 
SOUTH SLC TOUN A-17312 C-1-1 2SAAB-0 
SOUTH SLC TOUN A-17314 C-l-1 2SACC-0 

SOUTH SLC CORP A-32687 C-1-1 25BDB-0 
GRANITE SCHOOL A-14322 C-1-1 2SCAD-0 
CITY SOUTH SL A- 7301 C-1-1 245CD-0 

G-H IMPfJV DIST A-2i687 C-1-1 27DDA-0 
G-H IhPftV DIST A-2662i C-1-1 27ADC-0 
G-H IttPRV DIST A-30897 C-1-1 27DAD-0 

SALT LAKE CITY A-11816 A-1-1 31CAC-0 
SALT LAKE CITY A-:7078 D-1-1 30CDA-0 
SALT LAKE CITY A- 4219 D-1-1 30ACB-0 
SALT LAKE CITY A-34029 D-1-1 iCAD-0 
SALT LAKE CORP A-13257 D-1-1 7DDA-1 
H-G IhPRV.DIST A-26627 C_-l.-l .20jipD-0 

S.L. COUNTY 59-21S6 C-1-1 23BDA-0 

YEAR 
DRILLED USE 

1940 « 

1944 H 

1941 « . „ -
1964'; « 

-l.?26 «_ 
1947 N 
1947 M 
1947 M 
1947 n 
1954 « 
1941 M 
1947 M 

1953 H 
1967 M 
1953 n 
1973 h 

1958 n 
1974 M 

1962 (1 
1943 « 
1956 « 
1963 M 

1963 K 
1945 M 
1965 ,H „ . . . 
1929 S 

.5 

INVENTORY 

YIELL DRAU 
(GPH) HOUN 

- 1 

12 
135.0,^.0 
525_9_5 

..8.4i- 7 5 . 
200 
80 

180 
150-
320 
300 
200 
150 

2040 75 
300 

IOOI 195 

500 
1625 150 
200 200 
8.9 12 
240 99 
560 92 

9 

JJ$9- 37 
5 D 

TYPE 

-C.. 

J.1 
" c • 

C 

C 
C 

C 

c 

J... 

DIAH 
(IN) 

_ 3 

2 
. 16 

' " l i 

4 
4 
4 
4 

12 
4 
4 
4 

8 
20 
16 
16 
16 
20 
20 
16 
12 
3 

O i -
3 

UELL 
DEPTH 

500 
336 
667 

_ ' "772 , 

~ 1 0 8 8 
655 
399 
848 
632 
967 
550 

1083 
763 

1000 
641 

1018 

775 
990 
910 
464 
855 
904 
581 
460 

- - 9 1 . 6 . 

80 

UATER-BEARING-ZONE 
CHAR 

G 
6 

"r S 

S 
S 
5 
S 
S 
S 
S 
S 
G 
S 

s 
s 
s 

s 
G 

s 

3... 

..ll» 
G, 

G 
6 
G 
G 
G 
G 
G 
G 

6 
G 
G 
G 

G 

G 

G_ 

DEPTH THICK 

332 
618 

. ,.4.81«. 
. . 157 , ^ 

705 
530 

746 
214 
635 
326 
670 
579 
563 

611 
487 
140 

607 

4 
. 2 1 . 
_ , 4 0 

, . .49, 

71 
20 

17 
51 
6 

29 

69 
74 

244 
179 
60 

..?.'»0_-

UATER hOHTH-YR 
LEVEL MEASURED 

+ 25 05-10 . 

r 12 03-44 
^ 07-61 

09-M 
_.,.' . 03-76" 

+ 35 06-47 
+ 15 05-47 
t '3S 09-47 
+ 35 11-47 

02-54 
+ 57 06-41 
{ 35 08-47 
+ 40 06-53 

07-67 
4-53 
7-73 

5-58 
27 09-74 

0 01-62 
142 07-43 
11 10-56 

10-63 

34 11-63 
3 12-53 

+ 10 04-65 

* 

M h 

J) S8 Ai' I4L>O U) , 

t i 



TABLE 3.6 

NONMUniCIPAL.WELL INVENTORY 

r' 

r 

I 

F ' 

^ 
L 

r. 
I 

r^ 
r 

[• 

L 

f' 
1 
L. 

I • 

L 

' 
V. 

UELL OUNER OR APPL 
MUMBER NAME NUMBER LOCATION 

1 

2 

3 

4 

5 

6 

7 

B 

. /'-/ -î -'f iSX-
- ^ 

11 

12 

13 

14 

15 

^ L - . } i „ T , )< 16 

? ^ P , iM'jc: X17 

18 

• ^ 3 / - 7 ? , ^ / 1 9 . 
' ' 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

^' / . , a ^ ' ^ ^ ' ^ 
^ / 31 

32 

33 
34 

35 

36 

MCfARLAND CO. A-16573 C - l - l 25D0A-0 

DlRGa CO. A-12362 C-1-1 25BBC-« 

KALUNITE CORP. A-15529 C-1-1 25CBD-0 

KALUNITE CORP. A-17883 C - l - 1 25CBl>-3 

KALUNITE CORP. A-14678 C - l - 1 25CDA-0 

DOCTORMAN CO. A-20470 C - l - 1 25ACB-1 

SAVAGE BROS. A-53934 C - l - 1 19ADD-0 

KENNECOn CORP A-341ia C - l - 1 19CAA-0 

..DXRGy CO. A - l 3 0 4 9 . t d i L - 2 4 B B B - 0 

1 ns CHURCH A-25606 A - l - l 31CCC-2 

HOTa UTAH A-19754 A - l - l SlCCC-l 

LDS CHURCH A-30215 A - l - l 3inCC-0 

HOTa UTAH A-19754 A - l - l 31CCC-0 

LDS HOSPITAL A- 5233 A - l - l 31ACB-0 

AMOCO OIL CO. A- 79?2 B - l -1 36ABC-0 

UTAH ICE 0B,_ - C - 6 M J _ B r l = i J 6 C A B - 0 

HOia-UTAH A-19754 l - l - l 36DK-0 

LOS CHURCH A-30215 B - l - l 36DDII-0 

DEMMAN EMT INC A - 3 5 5 0 6 J - 1 - 1 340DC-0 

UTAH o n . CO. A-21500 B - l - 1 36BAC-0 

UTAH OIL CO. A- 1380 B - l - 1 36BAC-0 

UTAH OIL CO. A- 13C0 B - l - l 36BAC-0 

UTAH OIL CO. A- 2076 B - l - l 36BAC-0 

JTAH OIL CO. A- 1380 B - l - l 36BAC-0 

UTAH OIL CO. A- 1380 B - l - l 36BAC-0 

UTAH OIL CO. A- 1380 B - l - l 36BAC-0 

BEN ALBERT APT A-22653 O - l - l 6ABD-1 

MT STATES T a . A 12867 D-1-1 6BBB-0 

DOXCT I UYTON A-21551 D - l - l 6AABH) 

PARIS CO. A-22029 D - l - l _6CBB-l 
ZCHI A-I2"40e D - l - l 6BBI-« 

MT STAILS T a . A-12867 D - l - l 6BBD-0 

PARIS CO. A-22029 D - l - l 8CB8H> 

MED. ARTS CO. A-16520 D - l - l 6BBB-2 

MED. ARTS CO. A-16320 0 -1 -1 688B-0 

G.C.BILLSISONS A-33 rJ l C - l - l 27BDD-« 

YEAR 

DRILLED USE 

1945 

1937 

1943 

1943 

1942 

1949 

1981 N 

1961 T 

1 9 3 9 _ 

1955 

1948 

1965 N 

1948 

1971 

1974 N 

1950 

_1956 
1963 

1964 I 

1950 

1938 

1938 

1947 

1938 

1938 

1938 

1951 
1948 

1950 

.1950 
1937 

1939 

1950 

1950 

1950 

1967 D 

YIELD DRAU 
(GPM) 

200 

600 

250 

250 

280 

200 

1100 

2000 

?««-. 
2050 

900 

3200 

450 

DOWN TYPE 

84 

"T 
39 

3 

400 132 

1500 

450 

, i 200 . 

3200 

250_ 

700 

500 

500 

240 

500 

760 

500 

250 

400 

400 

700 . 
450 

200 

18 

. 3 _ 
60 

88 

17 

17 

10 

17 

7 

17 

15 

10 

92 

82 

350 135 

500 

450 

233 

3 

24 

68 

C 

C 

C 

C 

c 

I T 
c 

c 

DIAM 

(IN) 

4 

4 

4 

4 

8 

4 

12 

4 

20 

12 

20 

8 

16 

14 

10 

12_ 
24 

12 

12 

12 

12 

12 

12 

12 

8 

10 

6 

, 10 
8 

8 

10 

12 

8 

8 

UEU 
DEPTH 

921 

640 

612 

582 

620 

453 

1473 

1200 

740 

390 

350 

705 

314 

800 

163 

„ 131 

635 

366 

400 

112 

113 

123 

113 

133 

113 

3 « 

216 

190 

700_ 
440 

200 

670 

350 

150 

716 

UATER-BEARIHG-ZONE 
CHAR 

S 

S 

S 

S 

6 

S 

s 
s 
s 
s 
G 

G 

S 

6 

S 

s 
G 

. 6 -

S 

6 

6 

6 

6 

S 

6 

S 

5 

6 

S 
S 

S 

S 

s 
s 

6 

6 

G 

G 

6 

G 

6 

6 

5 

6 

6 

G 

6 

6 

G 
6 

G 

6 

6 

6 

DEPTH THICK 

550 

530 

438 

441 

798 

452 

713 

114 

167 

415 

290 

420 

111 

82 

200 

430 

364 

120 

88 

8S 

112 

88 

73 

88 

ISO 

139 

174 

133 

160 

147 

200 

128 

671 

62 

32 

12 

173 

281 

. 23 

177 

24 

188 

33 

46 

156 

162 

2 

173 

24 

25 

13 

23 

60 

27 

21 

16 

. 5 2 , , 

33 

36 

21 

13 

UATER MONTH-YR 

LEVa MEASURED 

f 46 05-45 

f 56 07-37 

f 36 10-43 

+ 36 09-43 

+ 30 12-42 

+ 18 09-49 

10 01-81 

+ 50 09-62 

• 53 Ur3?- . „ 

107 03-53 

104 08-48 

108 05-65 

104 08-48 

368 01-71 

-
17 11-50 

90 ' l<i-56 [_ 

110 10-63 

12 07-50 

• 7 01-38 

+ J 02-38 

a 05-47 

+ 7 03-38 

7 10-38 

+ 7 02-38 

80 04-31 

80 06-48 

128 03-30 

35 10-50 

76 08-57 

83 09-39 

33 09-50 

115 03-50 

106 03-50 

+ 3 02-67 



i 

j 
1 
1 

w 
1 

1 
J 
1 
J 

f 
1 

1 

} 

f 
1 

f I 
m^ 

F A 
L V 
r 
1 1. 

[ L 

i 

J 

1 m: 

f 
L 

r 

^ ^ 
. • 

UELL 

NUflBEF 

1 
2 

3 
4 

* 5 
6 
7 
3 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 

* 2 3 
24 

25 

26 
* 2 7 

28 
29 
30 

31 

32 
* 3 3 

34 
35 
36 
37 

33 
39 

40 

* 4 1 

42 
43 
44 
45 
46 
47 
48 
49 
50 

OUNER OR 

1 NAME 

D.D. STOKES 

ft, CULLIARD 

FISCHER B R : U . 

THORNTON MFG. 

J .U . PERRY 

T. ALLEN 

M. CROUTHER 

N.C.AVERY 

APPL 

OFF 

NUMBER ' LOCATION 1 

A-47S47 C - l - 1 

A-130SS C - l - 1 

A-19048 C - l - 1 

A-34721 C - l - 1 

C-:0145 C - l - 1 

A-20488 C - l - 1 

A-15694 C - l - 1 

57-4494 C - l - 1 

U.U.UOHLFORTH 57-5147 C - l - 1 

C.SERIDON 

UIH KAMa 

G.A.NEWMAN 

J . F . LATIMER 

R.G. HEUSER 

E.B. WALTERS 

J . B . MCKEE 

H. DRECHESEL 

O.L. JONES 

J .C. HARDf'AN 

0 . JCNES 

H.S. GOUDIE 

A. HEDGE 

O.FArjNGUORTH 

J . E . HENRY 

F. BAIRD 

59-1843 C - l - 1 

59-2763 C - l - 1 

39-3091 C - l - 1 

A-36886 C - l - 1 

A-14719 C - I - 1 

A-16572 C - l - 1 

A-148C4 C - l - 1 

, A-13973 C - l - 1 

A-15612 C - l - 1 

A-16694 C - l - 1 

A-20528 C - l - 1 

A-13491 C - l - 1 

A-20789 C - l - 1 

59-3108 C - l - 1 

A-14503 C - l - 1 

A-18456 C - l - 1 

E.R.BISBERDORF A-16029 C - l - 1 

R. BURHINGHAM A-26160 C - l - 1 

P. BALLEGOOIE A-23096 C - l - 1 

L . L . JEWELL 

Z . L . SAUYER 

H.J . UILL 

G.U. BAIRD 

L.G. RACKLY 

A. UALKENHURST 

r . CROSBY 

D. PARRY 

K. Hia 

A-13563 C - l - 1 

C-18799 C - l - 1 

A-14526 C - l - 1 

A-15394 C - l - 1 

C- 9052 C - l - 1 

A-15514 C - l - 1 

A-18751 C - l - 1 

A-15164 C - l - 1 

A-13013 C - l - 1 

H. UALKENHURST A-13008 C - l - 1 

J . JENSEN C-20569 C - l - 1 

U. GULLICKSON A-16889 C - l - 1 

L .E. ANDERSON A-25238 C - l - 1 

L .S . SUANER A-26242 C - l - 1 

MILLER ELECTRO A-25583 C - l - 1 

L. FULMER 

R.C.SKOLA 

ZION SECURITY 

ZION SECURITY 

ZION SECURITY 

O.A. NEMELKA 

C A . NEMELKA 

A-13146 C - l - l 

59-3691 C - l - 1 

59-1250 C - l - 1 

59-1233 C - l - 1 

59-1235 C - l - 1 

C-1S222 C - l - 1 

C- 8918 C - l - 1 

2CDA-1 

2 -0 

2BAC-0 

2DAD-0 

2CBC-0 

2CAD-0 

:CDC-0 

2CAD-0 

2CAD-0 

2CAC-0 

2CBB-2 

2CCA-0 

3BDA-0 

3AAB-3 

3AAB-6 

3AAB-0 

3CBA-4 

3AAB-5 

3AAA-2 

3AAB-7 

3ACC-2 

3AAA-3 

3DBC-0 

4DAA-0 

4DBC-4 

4CDA-1 

4DCA-0 

4CBD-1 

4CCA-0 

4DBC-0 

4DCB-0 

4DCA-2 

4CCA-1 

4CCB-4 

4CCA-0 

4CCA-0 

4CCA-0 

4CCA-0 

4CBC-0 

9BAB-1 

9ABC-3 

9CBD-1 

9BBA-3 

9BCA-1 

9ABA-0 

9ACD-0 

9DDB-0 

9DCA-0 

lOCDA-4 

lOCDA-0 

T A B L E , 

- S I T E 

YEAR 

[iRILLED 

1978 

1942 

1947 

1963 

1940 

1943 

1936 

1937 

1911 

1919 

1910 

1968 

1942 

1948 

1943 

1938 

1945 

1945 

1949 

1939 

1949 

1925 

1941 

1947 

1944 

1954 

1946 

1940 

1942 

1942 

1944 

1949 

1944 

1950 

1943 

1939 

1939 

1938 

1950 

1953 

1954 

1954 

1939 

1920 

1955 

1954 

1954 

1940 

1940 

WELL 

USE 

I 

A 

D I 

D I 

D I 

D I 

A 

A 

A 

A 

D I 

S 

5 
S 

3 . 7 

INVENTORY 

YIELD DRAU 

(GPM) DOUN TYPE 

30 40 C 

13 
254 143 

20 120 

1 

3.3 
6 

15 
6 

25 
8 
6 
7 

6 
1 
7 

4 
6 

12 

15 

12 
20 
20 
15 

15 
10 
20 

18 
3 

13 
12 
7 

12 
9 

10 
15 

18 
10 
6 
7 

1 
7 
7 

30 
15 

DIAM 

(IN) 

6 

2 
8 

6 

2 

3 
1 ^ 
2 
1 

o & 

2 
2 
2 
2 
2 
t 

2 
2 
2 
2 

3 
2 

2 
2 
0 

2 
2 
2 
2 
2 

2 

2 
2 
1 ^ 
2 
2 
2 

2 
*> ^ 
2 

2 
2 

UELL 

DEPTH 

320 
147 
750 
233 

318 

110 
250 

585 
375 
250 
310 
350 
257 
187 
445 
315 
310 
189 
304 
318 

95 
288 
273 
325 
130 
283 

295 
288 
277 

273 
260 
360 

283 
247 
290 
280 

305 
285 

250 
341 
267 

410 
117 

UATER-BEARING-ZONE 

CHAR 

S 

G 
S 
S 

S 

S 

s 
G 
S 
G 
S 

s 
s 
G 
S 

G 
S 
S 
S 
G 

G 
G 
G 
G 

S 

G 
S 
S 

S 

S 
G 
6 

6 

G 
G 

G 
G 

G 

G 

G 

G 

G 

G 

DEPTH THICK 

292 
105 
412 
273 

100 

145 

295 
336 
245 
170 
429 
295 
295 
173 
295 
310 

275 
260 
320 
121 
270 
290 
275 
283 
268 

315 
271 
230 
280 
275 
285 
274 

240 
339 
254 

403 
117 

28 

42 
30 

r 
J 

10 

4 
14 

12 
17 
16 
20 
15 
16 
9 
8 

13 
13 
5 
9 

13 
5 

13 
6 
5 

11 
12 
17 
10 

5 
20 

11 

10 
2 

13 

7 

UATER MONTH-YR 

LEVEL 

42.6 

+ 7 
2 

+ 2 
+ 9 
f 5 

f 3 

+ 5 
+ 2 
+ 5 
f 4 

+ 3 
+ 6 

f 5 

+ 5 
+ 9 
+ 4 
+ 6 
+ 5 
t 5 
+ 7 
+ 8 

+ 5 
+3.5 

+ 4 

+ 6 
+5 

+5 
+4.5 

+4 

+12 

MFASUREf 

02-83 

OB-42 

12-47 

04-i3 

-
-
-
-
-
-
-
-

06-68 
06-42 
07-45 
04-43 
05-38 
08-45 
07-45 
06-49 
08-39 
06-49 

-
10-41 

09-47 
08-44 
09-54 
09-46 
06-51 
09-42 
07-42 
08-44 

-
06-54 

07-50 
07-43 

-
-

10-38 
04-50 

10-54 
03-54 

12-39 

-
-
-
-

11-84 



TABLE 3.7 (Continued - 2) 

OFF-SITE WELL INVENTORY 

UELL 
NUMBEF 

51 
52 
53 
54 
ce 

*56 
57 
58 
59 

*40 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
31 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

OUNER Oft 
NAME 

C A . NEMELKA 

E.D. DAUSON 
J.M. G;:tGORY 

E.L. MCGEE 

E. OLERENGHA^ 
S. UARUOOD 
A. RILLSTON 
U. MANN 

M.O, RICHARDS 
r, MCCAULEY 
M.B. GAMBRELL 
M.B. GAMBRaL 
R.F. RICH^.RDS 

V. AXTELL 
E.C UiaiAMS 
E. JOHNSON 

R.H, aUFF 

C O . EUALD 

APPL 
NUMBER LOCATION 

A-16392 C-l-1 

A-16254 C-l-1 
A-19494 C-l-1 

A-I3970 C-l-1 

C-l-1 
A-I4906 C-l-1 

A-15502 C-l-1 
,^-19120 C-l-1 
A-13011 C-l-1 
A-14893 C-l-1 
A-1433B C-l-1 

A-14338 C-l-1 
A-14210 C-l-1 

A-19079 C-l-1 

A-15881 C-l-1 

A-14132 C-l-1 

A-15264 C-l-1 

A-16132 C-l-1 
COOP. SECURITY A-39153 C-l-1 

S.D. LOCXHART 

C E . LEE 
A-26034 C-l-1 
A-25723 C-l-1 

B. VAN DEHAZEL A-20237 C-l-1 
H.M, STASCI 
ANDERSCNiMARSH 
VSA GRIMSLEY 

P.H.FRANKE 
J.PL0E5ER 

U J SOLLIS 

M.S.COSTELLO 
F. MELLON 

C.E. KEANE 

U.F. UIM,<1ER 
U.S. BRADY 
E.L. SACKETT 

A-20080 C-l-1 
A-12439 C-l-1 
59-2645 C-l-1 

59-2593 C-l-1 
59-3716 C-l-1 
59-1174 C-l-1 

59-3114 C-l-1 
A-33042 C-l-1 
C-16779 C-l-1 

A-21403 C-l-1 
A-26226 C-l-1 
A-14862 C-l-1 

L.U. CARPENDER A-13080 C-l-1 
R.M. FOREST 

C INGERSXL 
N.B. DODGE 
F. YANCHER 

C.J. HAYCXK 
A. ZTLONKA 
A. NACa 
U. UYATT 

A.J. TADIE 
G. NEUPORT 

R.SCHETSELLAR 

G.CAMP 

J.tCUOUCEN 
U.DITTMAR 

P.:H.FRANKE 

A-12494 C-l-1 
N.A. C-l-1 
A-12991 C-l-1 
C- 8550 C-l-1 
A-12494 C-l-1 

C-20489 C-l-1 
C-15833 C-l-1 
A-130B8 C-l-1 

A-15260 C-l-1 
C- 8550 C-l-1 
59-3110 C-l-1 

57-7013 C-l-1 
59-2595 C-l-1 
59- 480 C-l-1 

59-3037 C-l-1 

lOCIiA-5 

lOCAD-4 

lOCAD-5 

lOCAD-0 

lOBDD-2 
lOBDB-0 
lODBC-0 

lODBC-5 
lODBB-0 
lODBB-0 
lODBB-0 

lODBB-0 
lODBB-0 

lODBB-0 
lODBC-0 

lODBC-0 

lODBC-0 
lODBC-0 

lOAAD-0 

lODDC-0 
lODBC-0 

lODCB-0 
lODCA-0 
lOBCD-0 
lOCAA-0 

lODCC-1 
ICDBC-O 

lODCD-0 

lOBAA-0 
llDDD-0 
llDCA-0 

llCAD-3 
llBDC-3 
llCCD-0 

llCCB-0 
IIDDD-O 
llDDD-4 

llDDD-3 
llDDD-0 
llDDD-0 

llCCA-0 
IICCD-O 

IIB -0 

llCCD-0 
llDDD-0 
llBAB-0 

llCDD-0 
llCDD-0 
llCCA-0 

llCCD-0 

YEAR 

DRILLED 

1945 

1945 
1948 

1941 

1936 
1942 
1943 
1947 
1938 
1942 
1941 

1941 

1941 

1947 

1945 

1945 

1943 
1955 
1969 

1954 
1954 

1948 
1948 
1937 
1934 

1936 
1935 
1954 

1910 

1961 
1970 

1950 
1954 
1942 

1939 
1935 
1936 

1936 
1940 

1948 

1943 
1943 

1943 

1943 
1961 
1890 

1940 
1906 
1926 

1900 

USE 

A 
D 

A 

D I 

I 
D I 

D I 
D I 
D I 

D I 

YIELD DRAU 
(GPM) DOUN TYPE 

10 
30 
30 
8 
15 
9 
7 ft 

15 
8 
8 
10 
10 
10 
15 
10 
8 
10 
20 
20 C 
8 
18 
10 
25 
5 
80 
40 
10 
8 
30 
10 J 

I S 60 

0 ] 

D 1 
D 
D ] 

D 

8 
30 
30 
19 
10 
30 
30 
18 
10 
1 
10 

6 
20 
6 
5 

I 20 
4 

[ 17 

DIAM 
(IN) 

O 

2 
2 
2 
2 
2 
3 
*> 
& 1 
1 

0 

2 
1 

2 
0 

n 

n 

12 

"1 

t 

O 

2 
2 
2 
1 

2 
2 
2 
2 
2 

2 
2 
2 

UELL 
DEPTH 

126 
105 
84 
110 
120 
109 
136 
137 
186 
130 
114 
115 
115 
136 
132 
136 
136 
125 

1580 

136 
133 
105 
131 

148 
175 
285 
386 
126 
124 
252 
165 
165 
260 
168 

97 
325 
170 

UATER-
CHAR 

G 
G 
G 
G 
G 
S 
S G 

G 

S 
G 
S 
S 
G 
G 
G 
G 
S G 

G 
S G 

G 
G 

S G 
S G 

S 
G 
S 
G 
S 
G 

S G 

G 

G 
S 
S 6 

BEARING--ZONE 
DEPTH THICK 

115 
95 
75 
106 
110 
95 
95 
128 
183 
126 
ICl 
105 
112 
123 
125 
130 
130 
116 

1491 

100 
121 
100 
120 

160 
165 
273 
335 
120 
118 
240 
158 
142 
250 
158 

91 
310 
160 

11 
10 
9 
4 
10 
2 
20 
9 
3 
4 
13 
10 
14 
9 
7 
6 
6 
9 
85 
36 
12 
5 
9 

a 
10 
7 
1 
6 
6 
12 
8 
3 
10 
10 

6 
13 
10 

UATER MONTH-YR 
LEVEL MEASURED 

+ 5 

+ 9 

+ 5 
+ 5 

+ 7 

f 5 

+ 5 
+4.5 
+ 3 

+ 9 

+ 6 

+ 4 
+ 3 

+ 3 

+3.5 
+ 6 

1 
+ 3 
+ 3 
+ 4 
+ 4 

+ 3 

+4.5 
+ 2 
+ 7 

+ 8 
+ 4 

+ 6 
+ 6 
+ 9 

+3.5 
+ 7 

+ 7 

+ 6 

+ 7 

05-45 

01-45 
04-48 
01-41 

-
07-42 

-
09-47 
09-38 
07-42 
11-41 
07-41 
05-41 

09-47 

01-45 

01-45 

07-43 
04-55 
11-69 

07-54 

04-54 
10-48 

09-48 

-
-
-
-
-
-

04-61 

-
05-50 
09-54 

- 07-42 
10-39 
04-35 
04-36 

08-36 
03-40 
06-48 

06-48 

-
05-43 

CS-43 
04-41 

-
-
-
-
-



TABLE 3.7 (Continued - 3) 

OFF-SITE WELL INVENTORY 

WELL OUNER OR 
NUMBER NAME 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
11 n 
1 i.i. 

113 
114 
115 
116 
117 
113 
119 

*120 
121 
122 
123 
124 
125 
126 

*i:7 

*123 
*129 
1K130 
*131 
*132 
*133 
*134 
135 
134 
137 
133 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 

U.J.SCHMIDT 
E.R.GOLD 

APPL 
NUMBER LOCATION 

59-2944 C-l-1 

59-3752 C-l-1 
HOMES I GARDEN A-19654 C-l-1 

HOMES I GARDEN A-19653 C-l-1 

HOMES I GARDEN A-19456 C-l-1 
HOMES I GARDEN A-19655 C-l-1 
M.BOCK 
M.BOCK 
O.DANZER 
I.W.HA,RPER 
MASAO SHIO 
J.LINDEMAN 
BAUKAN CO. 

K.FACKRaL 
A.DOHNER 
J.CARTER 
J.KNORR 
CHALVORSEN 
KCKEIGARDEN 
N.H.CLAYTON 
D.E.CLAYTON 
J.MARELLI 
L.BARLOW 
F.BftEDTHANER 
RIS WHITE 
P.3CUTHWICK 
K.F, SCHELL 
C MILLION 
K. BAILEY 
J. BRITSCHE 
L. DAVIS 
R. LEG6AT 
W. DAUSON 

SOUVALL BROS. 
R.H. HALSMAN 
J.K. KNORR 
M.O. KNORR 
E. HOUSEMAN 
P. FEIL 
H. BLAUDSHUM 
STANDARD PLUM. 
K. KOEHLER 
T.JD.BANKHEAD 
R.S.VAT5END 
S.O.VATSEND 
T.U.JAYNES 
U.C. AMES 
F.H. MCCAULEY 
E.A. STOLLA 

H. GATZEMEIR 

A-34649 C-l-1 
A-34449 C-l-1 
A-22952 C-l-1 
C-18687 C-l-1 
59-2307 C-l-1 
A-14316 C-l-1 
A-29027 C-l-1 
A-30194 C-l-1 
A-23389 C-l-1 
A-26855 C-l-1 

A- 5818 C-l-1 
A-13481 C-l-1 
A-2i;09 C-l-1 

A-15174 C-l-1 
A-15074 C-l-1 
A-1A445 C-l-1 
A-15385 C-l-1 
A-37454 C-l-1 
59-3016 C-l-1 
59-1845 C-l-1 
A-23292 C-l-1 
A-14354 C-l-1 
A-15794 C-l-l 
C- 9355 C-l-1 
A-13124 C-l-1 
A-13543 C-l-1 
A-17044 C-l-1 

A-13750 C-l-1 
A-53409 C-l-1 
A-17541 C-l-1 
A-24112 C-l-1 
A-14156 C-l-1 
A-13685 C-l-1 
A-14011 C-l-1 
A-41i:0 C-l-1 
59-2942 C-l-l 
59-3205 C-l-1 
59-2437 C-l-1 
59-2152 C-l-1 
59-3742 C-l-1 
A-13775 C-l-l 
A-29610 C-l-1 
A-13128 C-l-1 

A-23251 C-l-1 

llCCD-0 
llCAB-0 
14AAB-2 
MAA A-3 

14AAA-4 
14AAB-1 
14BAC-1 
14CAA-0 
14CAD-4 
14ABB-5 
14BCA-1 
14CAD-0 
14CftD-7 
14BBC-3 
14CAD-6 
14CAD-5 
14BDA-0 
14BCB-0 
14CBD-1 
14BBC-0 
14CCA-0 
14BBA-3 
14ABB-9 
14CAB-0 
14BCA-0 
14BAB-0 
15ACB-4 

15ADC-3 
15ACC-3 
15BDD-0 
15AAA-1 
15BCD-4 
15BAA-1 
15BD0-1 
15ADA-0 
15DDC-1 
15DDD-1 
15AAB-0 
15ACC-0 
15ABD-0 
15CAD-0 
15ADB-0 
15ADB-0 
15ABA-0 
15BAB-0 
15DBA-0 
16ACD-1 . 
16AAA-0 
16BCA-1 

16BCB-2 

YEAR 
DRILLED 

1917 
1880 
1948 
1943 

1948 
1949 
1973 
1962 
:?5i 
1 
1935 
1942 
1957 
1958 
1956 
1955 
1969 
1947 
1949 

1943 
1943 
1945 
1943 
1966 
1931 
1920 
1952 
1945 
1944 
1940 
1940 
1940 
1946 
1940 
1981 
1946 
1952 
1946 
1940 
1935 
1976 
1920 
1900 
1916 
1931 
1915 

1946 
1958 
1939 

1951 

USE 

D I 
I 

D 
D 

D S I 

D 

A 

D 
D I 
D I 
A 
U 
U 
U 

A 
A 
A 
U 
D I 

N 
D S I 
S I 
I 
I 
D I 

YIELD DRAW 
(GPM) DOWN 

15 
100 
10 

r 
J 

15 

12 
35 
15 
8 
60 
25 
/ 
20 
25 
18 
15 
25 
15 
32 
20 
7 
3 

:o 
25 
10 
15 
6 
10 
17 
12 
10 
31 

12 

5 
2.5 
8 
10 
5 
10 
15 
20 
20 
JO 
20 
17 
30 

TYPE 

J 
J 

J 

J 

C 

C 

DIAM 
(IN) 

T 

2 
n ̂ 
2 
4 
2 

3 
1 

1 

2 
2 
2 
•) 

t 

1 

2 
2 
2 
2 

1 

2 
O 

2 
1 

1 

2 
2 
2 
2 
6 
2 
o 

2 

2 
2 
2 
2 

UELL 
DEPTH 

148 
169 
168 
168 
172 
168 
105 
570 
293 
145 
232 
95 
170 
175 
238 
182 
222 
142 
117 
126 
312 

270 
752 
103 
105 
126 
121 
115 
106 
105 
445 
210 
198 
136 
126 
100 
117 
960 

315 
220 
286 
147 

WATER-BEARING 
CHAR 

S 
S 
G 
S 

S 
S 

S 
G 
S 
G 
S 
S 
S 
S 
G 
S 
S 
G 
3 
S 

G 
6 
S 

S 
G 
G 
S 
G 
S 
S 
S 
S 
G 
S 

. 

G 

G 

G 
G 

G 

G 
G 

G 

G 
G 
G 

G 
G 

G 

G 

6 

G 
G 

G 

G 

DEPTH 

152 
150 
149 
150 
166 
155 
100 

152 
223 
92 
160 
144 
228 
140 
211 
120 
104 
105 
305 
224 

172 
100 
95 
105 

108 
94 
95 
440 
170 
187 
39 
115 
79 
100 
425 

295 
210 
280 
137 

-ZONE 
THICK 

14 
19 
19 
13 
4 
13 
5 

13 
9 
3 
10 
9 
10 
13 
11 
22 
11 
21 
-T 

4 

3 
10 
11 

7 
10 
10 
5 
40 
11 
47 
11 
21 
17 
80 

9 
10 
6 
10 

UATER 
LEVEL 

+ 3 
+3.5 

+ 3 
+ 3 

+3,3 
+ 6 
+ 8 

+ 2 
+ 9 
+ 8 
+ 6 
+ 8 
+ 10 

f 12 
+ 3 
t 5 
+ 8 
+ 4 
+ 4 
+ 10 

+ 3 

+ 5 

+ 8 
+ 4 
+ 4 
+ 7 
+ : 
+ 8 
+ 8 
+ 3 
+34 
+2.5 
+ 1 

+ 7 
+ 1 
+ 6 
+ 8 

MONTH-YR 
MEASURED 

-

-
05-48 
05-48 

05-48 
05-48 
10-31 
11-62 
06-51 

-
08-44 
04-42 
05-57 
10-58 
08-54 
04-55 

-
09-47 
12-49 

03-43 
04-43 
05-45 
08-43 
07-44 

-
-

02-52 
-

09-44 

-
08-40 
04-40 
08-44 
02-33 
08-31 
05-44 
10-52 
04-46 
07-40 
09-35 
03-74 
-
-
-
-
-

09-40 
02-58 
11-39 

11-51 
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i. 
f 

1 
1 
1 
J 

i 

UELL 
NUMBER 

151 
152 
153 
154 
155 
156 

OUNER OR 
NAME 

G. CEGARD 
EIMAC CORP. 
EIMAC CORP. 
EIMAC CORP. 

OSTLER REFRACT 
H . I E. HANSEN 

T A B L 

OFF 

APPL 
NUMBER LOCATION 

A-:4075 C - l - 1 loDDD-1 
A-35511 C - l - 1 14CAA-0 
A-31418 C - l - 1 14CAA-0 
A-39579 C - l - 1 14CAA-0 

59-3753 C - l - 1 16BDA-0 
59-2437 C - l - 1 lOCDA-0 

E J . 7 

-SITE 

YEAR 
DRILLED 
1 

1944 

1940 
1974 

1920 
1931 

(Com 

WELL 

USE 

N 

N 
N 
D I 

txauea - i*) 

INVEI;TORY 

YIELD DRAU 
(GPM) DOUN TYPE 

90 
C 

75 C 
15 C 

6 
15 

DIAM 
( IN) 

3 

10 
12 

1 

UELL 
DEPTH 

252 
380 
585 
800 

102 

UATER-BEARING-ZONE 
CHAR 

S G 

S 

DEPTH THICK 

230 
330 
430 
705 

22 
50 
35 
27 

WATER MONTH-YR 
LEVEL MEASURED 

+ 3 09-44 
-

+ 4 04-40 
-
-

+ 5 03-40 

I 
1 

I 

i 

^ 
i 

* Water user claims disallowed by State Engineer as of 1979 
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MUNICIPAL DRINKING WATER WELLS 
WITHIN A FOUR MILE RADIUS 

OF THE SITE 

WATER SYSTEM 

GRANGER-HUNTER 

GRANGER-HUNTER 

GRANGER-HUNTER 

GRANGER-HUNTER 

GRANGER-HUNTER 

SALT LAKE CITY 

SALT LAKE CITY 

SOUTH SALT LAKE 

SOUTH SALT LAKE 

SOUTH SALT LAKE 

SOUTH SALT LAKE 

SOUTH SALT LAKE 

SOURCE NAME 

3500S 1300W 

2400S 3600W 

3200S 3200W 

3100S 1500W 

1300W 2320S 

#1 

#5 

#3 

#6 

#7 

ART. BAS. 3RD E 

202 CANYON RD. 

BOLANDER NO 

DAVIS 

255W 2975S 

2501S 300E 

VITRO WELL 

2 

FLOW 
(GPM) 

1,200 

1,400 

180 

500 

3,500 

5,475 

3,472 

500 

1,150 

300 

350 

LATITUDE 
DEG/MIN/SEC 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

41 

43 

42 

42 

43 

42 

46 

43 

42 

42 

42 

42 

46.0 

06.0 

08.5 

16.5 

13.5 

57.5 

27.0 

18.0 

25.0 

24.0 

57.0 

05.0 

LONGITUDE 
DEG/MIN/SEC 

111 

111 

111 

111 

111 

111 

111 

111 

111 

111 

111 

111 

56 

58 

58 

56 

55 

52 

53 

54 

54 

53 

52 

54 

12,0 

37.0 

02.0 

02.0 

23.0 

50.5 

06.0 

22.0 

15.0 

54.0 

53.0 

21.0 

Source: Utah Bureau of Drinking Water and Sanitation 
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TABLE 2.11 (Continued) 

OFF SITE MOMITOR UELLS NORTH OF SITE 3 

Sample 

Oate 

Hajor Ions, mg/l 

Calciun 

Hagnesiun 

Potassiun 

Sodiun 

Total Alkalinity 

Bicarbonate as CaC03 

Carbonate as CaCa3 

Hydroxide as CaC03 

Chloride 

Fluoride 

Sulfate 

Nitrate 

Laboratory pH, units 

Sp. Cond., Luros/cm 

Field pH, units 

Field Sp. Cond., urnhos/cm 

TSS, mg/l 

TDS, mg/l 

Dissolved Metals, mg/l 

Aluninun 

Arsenic 

Bariun 

Cadmiun 

Chromiun, Tot. 

Chromiun, Hex. 

Iron 

Leaa 

Manganese 

Mereury 

Holybdenun 

Zinc 

Total Metals, mg/l 

Aluminum 

Arsenic 

Bariun 

Cadmiun 

Chromiun, Tot. 

Chromiun, Hex. 

Iron 
Lead 

Hanganese 

Mercury 

Holybdenun 

Zinc 

P-3L 

02/04/89 

30 

61.7 

33.9 

350 

630 

630 

< 5 

< 5 

187 

1.2 

J 278 

J< 0.1 

7.5 

2250 

7.75 

2000 

U.4 

1350 

P-3L 

02/21/89 

28.3 

61 

29.7 

334 

522 

522 
< 5 

< 5 

196 

1.5 

291 

< 2.5 

7.6 

1980 

7.72 

2000 

78.8 

1320 

P-3L 

03/23/89 

38.3 

73.8 

33.1 

285 

517 

517 

< 5 

< 5 

200 

l.S 

J 267 

0.3 

7.6 

1780 

7.47 

2150 

< 2 

1120 

P-3H 

02/04/89 

16.2 

38.9 

41.5 

2380 

1030 

1030 

< 5 

< 5 

2010 

1.4 

J 1500 

J< 0.1 

8.3 

9750 

8.54 

8600 

3.6 
6340 

P-3M 

02/21/89 

15.2 

40.3 

39.5 

2290 

302 

302 

< 5 

< 5 

1960 

1.7 

1420 

2.5 

3.4 

9000 

8.27 

9600 

2 

6340 

P-3H 

03/24/89 

< 20.1 

42.8 

24.5 

1570 

1630 

1630 

< 5 

< 5 

993 

1.3 

J 1060 

0.33 

7.7 

7100 

7.7'9 

5800 

2.4 

4680 

J< 

R< 

R< 

0.024 

0.0099 

0.0461 

0.003 

0.004 

0.01 

0.017 

0.002 

0.088 

0.0002 

0.1304 

0.002 

< 

< 

< 

< 

J< 

< 

R 

R< 

0.022 

0.0105 

0.0374 

0.003 

0.005 

0.01 

0.027 

0.0016 

0.0387 

0.0002 

0.126 

0.0037 

< 

< 

< 

R< 
< 

R< 

(?< 

0.022 

0.0119 

0.0284 

0.003 

0.005 

0.01 

0.027 

0.001 

0.0158 

0.0002 

0.125 

0.0048 

J< 

R< 

4 

0.0122 

0.0751 

0.0033 

0.0064 

0.01 

5.57 

0.0062 

0.254 

0.0002 

0.124 

0.0332 

J< 

J< 

R< 

0.12 

0.001 

0.0788 

0.015 

0.02 

0.01 

o.cas 
0.0105 

0.289 

0.0002 

0.03 

0.0338 

< 

J< 

< 

< 

J< 

< 

< 

< 

< 

0.11 

0.001 

0.0716 

0.015 

0.025 

0.01 

0.135 

0.012 

0.314 

0.0002 

0.04 

0.01 

< 

< 

< 

R< 

R< 

R< 
< 

0.044 

0.033 

0.0455 

0.006 

0.01 

0.01 

0.25c 

0.01 

0.0505 

0.0002 

0.016 

0.0166 

J< 

R< 

R< 

0.146 

0.0018 

0.077 

0.012 

0.02 

0.02 

0.108 

0.01 

0.302 

0.0002 

0.046 

0.0155 

J-estimated; R-rejected; <= not detected at concentration ineiieatmri' t^ , iy j» i mnr f-n r i o " t m 
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TABLE 2.11 

OFF SITE MOMITOR WELLS NORTH OF SITE 3 

Sample 

Oate 

Major Ions, mg/l 

Calcium 

Hagnesiun 

Potassiun 

Sodiun 

Total Alkalinity 

Bicarbonate as Caa}3 

Cartxsnate as CaC03 

Hydroxide as CaC03 

Chloride 

Fluoride 

Sulfate 

Nitrate 

Laboratory pH, units 

Sp. Cond., ui#ios/cm 

Field pH, uni ts 

Fie ld Sp. Cond., unhos/cm 
TSS, mg / l 

TDS, mg / l 

Dissolved Metals, mg/l 

A luni ntm 

Arsenic 

Barium 

Cadmiun 

Chromiun, Tot. 

Chromiun, Hex. 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Zinc 

Total Metals, mg/l 

Aluminun 

Arsenic 

Barium 

Cadmiun 

Chromiun, Tot. 

Chromium, Hex. 

Iron 

Lead 

Manganese 

Mercury 

Molybdenun 

Zinc 

J< 

P-3F 

01/28/89 

1.87 

0.715 

8360 

2940 

9430 

246 

9180 

5 
1470 

38.9-

6830 

1 

10.7 

27300 

10.98 

34000 

10.8 

26100 

P-3F 

02/22/89 

1.53. 

< 0.67 

7230 

2650 

8510 

490 

8020 

< 5 

1340 

48.9 

6720 

14.5 

10.5 

27100 

10.9 

30000 

6.8 

26100 

P-3F 

03/23/89 

3.24 

18.1 

4610 

1930 

6300 

970 

5330 

< 5 

925 
22.4 

J 4360 

< 1 

10.2 

21300 

10.33 

27000 

13.2 

16100 

J< 

R< 

0.24 

2.3 

0.0351 

0.03 

0.04 

0.02 

0.17 

0.02 

0.06 

0.0002 

84.8 

0.0348 

< 
J 

J< 
< 

< 

R< 
< 

R< 

0.24 

3.41 

0.0422 

0.03 

0.04 

0.02 

0.233 

0.02 

0.06 

0.0002 

101 

0.0458 

R< 

0.22 

1.73 

0.02 

0.03 

0.005 

0.08 

0.27 

0.14 

0.06 

0.0002 

84.9 

0.02 

R< 

R< 

O.n 
1.21 

0.0318 

0.0182 

0.025 

0.14 

0.135 

0.01 

0.03 

0.0002 

53.2 

0.0132 

P-3K 

02/04/89 

69.2 

59.3 

42.8 

246 

613 

613 

< 5 

< 5 

185 

0.75 

J 139 

J 1.8 

7.1 

1910 

7.29 

1800 

2 

1180 

P-3< 

02/21/89 

77 

69.4 

40.6 

224 

623 

623 

5 

< 5 

198 

0.8S 

140 

i . 7 

7.1 

1820 

7.21 

2000 

2 

1170 

P-3IC 

03/23/89 

IOS 

94.6 

49.2 

315 

28C 

28C 

< 5 

< S 

464 

0.8: 

J 184 

3.3 

7.1 

243C 

7.36 

2700 

< 1 

1410 

< 

J< 
< 

< 

< 

R< 

R< 

< 

0.024 

0.0138 

0.0455 

0.003 

0.004 

0 

0.017 

0.002 

0.0965 

0.0002 

0.0216 

0.002 

< 

< 

< 

J< 
J 

R< 

R< 

0.022 

0.0182 

0.0411 

0.003 

0.005 

0.01 

0.027 

0.001 

0.107 

0.0002 

0.0142 

0.0028 

< 

< 

< 

R< 
< 

R< 

R< 

0.022 

0.0154 

0.0578 

0.003 

0.005 

0.01 

0.027 

0.007 

0.173 

0.0002 

0.0186 

0.0051 

J< 

R< 

R< 

0.0281 

0.0173 

0.0395 

0.003 

0.005 

0.01 

0.027 

0.001 

0.0985 

0.0002 

0.0155 

0.002 
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4-INCH STEEL CASING WITH 

LOCKING CAP 81 VENT HOLE 

MINIMUM 25 FEET OF NEAT CEMENT SEAL 

TYPE II POFTTLANO CEMENT/BENTONITE 
SLUfWY ANNULAR SEA! 

POTENnOMETRIC SURFACE 

SAND PACK-COLORADO SIUCA SAND — '̂i -

2-INCH THREADED PVC CAP 

I s 

LOOSE FITTING PVC C:AP WITH VENT 
25 FEET STICKUP AND JUST BELOW 
THE TOP OF THE PROTECTIVE CASE 

u h 2-INCH SCHEDULE 80 PVC CASING 

WITH THREADED FLUSH JOINTS 

2-FOOr BENTONITE SEAL (USED 

ONLY WHe* WATER TABLE IS 

ABOVE THE TOP OF THE SCREBJ) 

2-INCH .010 FACTORY SLOTTED PVC SCREEN 

From; Ecotogy and 
EPA Reavm FieM 

Inc 

Itam 

U T A H D E P T . OF H E A L T H 
Bureau of Solid and Hazardous Waste 

SJP^ 

FIGUR&6 
GEN^AIdZEP MOWTORINa 

WELL DESIGN-

REDWeCIGKFKMD DUMPN 

SAI£S.LAKBg;60iCTY, UTAW 
SCALE: date''' 

• 1 ll'TlJ U 
NOHTTOSCAL^ 



TRUSTEES: 
ETHAN L. WOODBURY, CHAIRMAN 

CARL O. ANORA, TRUSTEE 
CALVIN E. ANDERSON, TRUSTEE 

GRANGER-HUNTER 
IMPROVEMENT DISTRICT 

P.O. BOX 701110 
3146 WEST 3500 SOUTH 

WEST VALLEY CITY, UTAH 84170 CULINARY WATER AND 
SANITARY SERVICE 

April 17, 1995 

Macheal Lutv 
Division of Envirnmental Response and Mitigation 
168 North 1950 West 
First Floor 
Salt Lake C i ty , Utah 84116 

DER.R 
ENVIRONMENTAL RESPONSE 5 R^KiV.! ' 

ENTERED 

:̂  ' 9 !;^95 ; 

BY. 

Dear Ms.Lutv; 

Subject to your phone request, I hereby submit the following, along with our 
annual report to the Utah Division of Water Resources, (enclosed) 

Well 
Number 

1 

5 

7 

12 

9 

Populat 
served 

45,000 

39,000 

39,000 

45,000 

Not a G 

ion 
est. 

ranger-

Depth 
drilled 

900 

915 

880 

958 

-Hunter well, 

Gallons 
average 

1100 

1400 

2500 

1200 

call Ben 

Type of 
use 

culinary 

culinary 

culinary 

culinary 

ificial Real 

Blended 
Surface 
Water 

yes 

yes 

yes 

yes 

Estate C 

' J^frylarson 
"District Manager 
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<!• -S' Ŝ̂  iS' 'S- G' 'S' -S- O © © © O -S- 'S' 'S- C' O 'S' 'S' 
Ul 'S. lfl .51 .s- 10 -s u:i 'S- ii:i c- u:i o o u:i -z- u"' o o ii:i 

IT' 10 f J h-
1-1 y-i (".J ' '0 

r- 'S- CJ l f l 'Sl I-- \f! fvJ 1 I-- l f l jv. l l ) i\j .2. r.,j !i-i 
CO CO C' TH ••0 C>v .£• CO ; o-.j |-- 10 »-< • ' j ' CJ 10 -rH 

i'vj rH I 'TH VH CO -rH ' 

z o 
J - l 

H 
Q . 
I-H 

o 
0 1 
UJ 
Q 

U J 
o ' 
l-J U l 
> 01 
cc UJ 

to 

UJ 
CO 

I ^ , - i 

0 1 
H 
J-H 

z 
3 

CCi o UJ 

0 1 
0 1 V -
H- m 
• I z 
z a 
D 

UJ 
CC UJ 
n cc 
c< X 
u. Y-

0 1 
j -
i - i 
z 

X _1 
l - H -cC 
0 1 J-< 
! IT 

> h-
J- 01 
Z D 
UJ 9 
-Sv . ^ 

I - »-« 

l.U 

01 

CO 
1 -

0 1 VH 

J-J z 
Z D 
D ! 

UJ 
Z > 
UJ _J 
> UJ 
UJ 
CO 

J i J . 

z 
01 

Z I -
UJ l- l 
UJ z 
1- D 
LC 
•-< Z 

LU 

0 1 
h -

z 
D 

Ul 
_J 

< 

0 1 
h -
J-H z 
:J 

to CO 
h - _J 
J H _ J 

2 •-< 
3 l a 

•-• ( - UJ 
LC: 
< 
> CO 

CO 
> O _ J 
h - o 
Z Z Q 
UJ UJ I 
Z - J o 
i - O CO 

< 
u 
u 

CO 
I -
J-H 

H 
D 
Z 
UJ 
UJ 
H 
U-

• CD 
i Z 

l - J 

Cc: 
: UJ 

_ l I -
< < 

CO 
Lt: 

CO UJ 
H 
Uj 
n . 

UJ 
_J 

•7. 
UJ 
cc 
< 
i i U. CO 

>-

CC 

0 1 z 
h - UJ 
D Z 
O h -

UJ U 
l l . a 

tr- O 

UJ UJ 
H- Q 

< o < 
Lt CJ 

UJ 
a 
JH UJ cc 
> Q I -
cc o < 
UJ o 3 
Ql 

a U Q UJ U. (f) I •-< -3 i i i _J Z Z O LL O LC CO h- D > Z X > N 

i l i l 
c c c t r c c L £ : c c Q : ( j r c c : c i : a : c c : o : C [ : a : c C L t : 
H H I - l - J - l - I - H I - l - t - H H H I - H 
< < < < < < < < < < < < < < < < 
2 H 3 3 3 3 3 3 3 3 3 2 2 Z 2 3 
1 ; I I t 
1 I 1 1 I i 

I 

cc cc cc 
J- I - H 
< < < 
3 3 3 

I 

CC CC 

< < 
3 3 

Lt: CC Lt: 
I - : - H 
< < < 
3 3 3 

I 

I 

I -
£C , 
I—* : 
L L I 
UJ i 
CC ; 

i 

I 
a I 
Z ! 
Ul 
* 
* 



>. 
HI 

a 

8 
•o 
V 

£ 
11 

H 
U l 

> i 
U l 

u 
n 

H 
rt 
3 

I d 

S 
U 

I f 

0 . 

o 
r -

g 
g 
M 

g 

D 
J l 
a 
a 

>> 
.a Vl 
0 
B 

U l 
r l 

J J 

a 
a 
V , H 

J J 

a 
V l 

0 
H I 

V 
J J 

a 
3 
0> 
a 

•0 
rt 

*—' 

a 
Vl 
a 
y 
>. 
a 
Vl 
g 
B 
U l 

J J 

a 
a 
a 

IV. n 

B 
« ^ Jl a 
o 
> ' l l 
a 0 

. *• V l 

V a 
j J J J 

a a 
3 3 

t r 
3 a 
0 'O 
>. rt 

H J r - * 

0 

E 
0 

• H 
i l 

i ! 
• 0 

S -c 
0 J ) 
U ri 

3 
r H 

a Vl 
u 0 

• r i 

a u 
&• 2 X 0 
a. 
a E 
•= s J J 3 

a . 
a V 
a JJ 
a a 

: g. 
JS 3 -0 

p a 
>. s 

r i 
• 0 

r H > . 
3 r i 

0 J J 

» s a 

a 
B 
a 

r H 

•0 
0 
n 
0 . 

V 
X J 

a 
ri 

•0 
a 
i 
H 

i J 

s u 
r i 

H I 

rt 

g U g, 
t.3 
>> r H r - . 

r H 

J -
a B 

& 

rt 
D 

O 

Vl 
a 
a 

>. 
a Vl 
0 
a 

U l 
M 

J J 

a 
a 
V r J 

J J 

a 
Vl 
0 

H I 

V 
U 

a 
g. 
a 

•o 
rt 

^ 

O 
V l 

a 
a 

>. 
a 
V l 

o 
B 

o 
r l 

J J 

a 
a 
a 

r H 

U 

a 
V l 

0 
H I 

V 
u 
a 
g. 
a 

• 0 

rt 

o 
Vl 
a 
a 
>, 
a 
Vl 

% 
n 

J J 

o 
a 
a 

r H 

j J 

a 
V l 

0 
i l H 

a 
J J 

a 
3 
t r 
a 
"2 
< 
-

r H 
r l 

•rt 
3 
3 
0 

>, 
a 
0 

• H 

i J 
U 

« g 
0 
u 

HJ 
0 

V l 

1 3 
B 

•0 
a 
J J 

a 
B 

• r t 

J J a 
u 

>. r i 

0 . 
0 . 
3 
a 
V l 

a 
j j 

a 
3 

J J 

B 
a 
o 
V 

u 
0 . 

c 
0 

•o 
a o 
n r l 
a o 

.0 M 

a 
fl 
« A 

S 
t l 

3 
0 
> v U l 

o 
a o 
B n 
0 

•rt 
J J 

0 
V 

H I 

0 

J l o 

V o 
X o 
B «H 

E • • 

B 
E r. 
3 
a y 

a V 
B a 

•0 
a 
J J 

s 
• r i J J 
O 

u 

E 
0 

• r t 

J l 

Cl 
V 
J l 

p J l 

0 . 

V 

J. 
. . i 
H H 

0 
j J 

J J 

0 
V 
a 
o 
a 
Vl 

X 
J J 

s B 
a 
J J 

a 
> • 

a 

E 
0 

. . i 

J J 

3 
X 
•ri 
Vl 
J J 
B 

. r i 

• D 

J l 
3 

0 

>. 
H I 

0 

E 
0 

• r i 

J J 

•rt 
•0 
B 
0 
u 
a 

X 
J J 

« a 
X 
• H 

V l 

u 
a 
a 

•D 

J J 

a 
a 

X 

J J 

B 
V 
B 
a 
u a 
J l 
a 

J J 

a 
i 

0 

t: a 
a 
J J 

3 
J l 

. . a 
a B 
B O 
0 -.. 

. . i P 
H -Ji 

. , i T J 
•0 E 
E 0 
0 U 
U 

3 
3 S 
0 n 

r H H I 
H J 

a 
V J l 
J l - . 1 

• r t H I 
H J 

•0 

^f 
j ^ a 
a a 
« a 
a. 

u 
u a 
V -0 

| § 
•ri 

• r i a 
n a 
a 

o 
O CH 
M 

H H 

H J 0 

0 „ 
_ a 
^ 3 3 8 
a ri 

• r i E 

6 ri 
•rt B 
B 

a 
a 

a 
a E 
C -rt 

•rt a 
a JJ 
JJ B 
C -rt 

•rt a 
a B 
B 

a 
a a 
V J J 
J J o 

o >, 
>. a 
a 

B 
E 0 
0 . i 
r i J J 

j J 3 

3 X 
X rt 
• r t l l 
V l U 
i j n 

a -rt 
. . i - 0 

•a 
a 

a X 
X J J 
J J 

H 4 

H I 0 

0 
J J 

r l 0 

3 1 

•d vJ 0 rt 
0 a 
0 1 H i 

a a 
. r i . . i 

B B 
0 0 

• r t - r t 
J J u 

u u 
a a 
J J J J 

e fi 
a a 

K S 
- r « - H 

l l . ( 1 . 

^Z 

« s 
0 

i H 

» H 

« u • H 
» W 

c 
H 

m 
o 
n 
3 
O 

0 
i J 

V 
r H 

•3 
§ 
B 

• H 

^ 0 

• r * 

n 
0. 

o 
M 

% 0 
r H 

t ) 

J3 

a 
0 
>4 

•0 

u 
c 0 

• H 
U 

- H 

•o 
g 
u 
3 
0 

r H 
I H 

• 
• r i 
H - l 

•0 

s 
J « 

a 
a 
a 
Vl 
a 

•o 

• r t 

« a 
o 
n 

B 
• r t 

a 
J J 

E 
• r t 

a 
B 
J J 

0 
B 

g 
u 

a 
a 
u 
o 
>. D 

E 
0 

• r t 

J J 

3 
X 
• r t 
V l 
JJ 

a 
• r t 

•o 
V 

X 
J J 

H I 

0 

J J 

o 
0 

£ 

J l 

0 

s. 
a 

. . i 

E 
0 

- M 

I I 

u 
V 

J J 

0 
Vl 
a 
V 
V l 
• r i 

0, 

-

o. 

« m 

T5 
V 

r H 

0 
J J 

J J 
I J 
V 

a 
n 
V 
Vl 

X 
J J 

. r i 

3 

e 
a 
i j 

o 
> • 

a 

B 
0 

. r i 

U 

3 
X 
• r t 

V l 

J J 
O 

• H 

•0 

l l 
3 

0 

>. 
H I 

0 

E 
0 

• r i 
J J 

•rt 
•0 
B 
0 
u 
a 

X 
j j 

a 
V 

X 
. . i 

H 
u 
a 
a 

' 0 

P 
a 
a 

X 
( J 

B 
V 

B 
s J J 
a 
j J 
a 

• J 

a 
1 

o 
j < 

a 
a 

r l 

3 
V 

* i i 

£• 
t l 

> 
t ) 

Q t 
10 

x: 
n 

u 
C 
t i 

I - * 
r A 

V 

u 

« 1 ) 

i : 
• r * 

a 
• r l 

B 

« u 
n 
>. o 
t l 

J : 
J J 

<u 
0 

r H 

3 
-

V 

0 1 

a 
>; a 
a 

r H 

a 
o 
V u 
X 
a 
X 
J J 

• r t 

3 

B 
V 

j J 

a 

>. a 
V 

X 
J J 

H H 

0 

a 
a 
a 
V l 

a 

a 
e 5 o 
V 
J l 

a 

a 
Vl 
V 

X 
u 

V I 
V 

;> a 

V 
a 
a 
X 
o 
J J 

E 
V 

r i 
r i 

a 
u 
K 
V 

B 
. M 

D 
• r t 

B 
a 
u 
o 

>, a 
a 

X 
J J 

H I 

0 

J J 

a 0 
£ 

-

i 
n 
X 
a 
V 

O l 

a 
E 
a 
s 
a 

- r i 

B 
0 

• r t 
J l 

a 
3 
J J 
• r t 

s 
V 

X 
J J 

J J 

3 
X 

Vl 
. . i 

a 

g 
J J 

a Vl 
0 

• r t 

Vl 
a 
J l 

V 
•0 

H J 

0 

V 

u 
B 
a 

•0 
• r t 

> a 
a 

•rt 

V 
Vl 
V 

X 
J J 

• 0 

B 
a 
o 

a j i 
a 
V l 

0 
J J 

a 
J l ! 

a 
a 

r i 

a 

> a 
X 

. H ' 
J i 

a 
, H 

g, 
V 
V l 

V 

3 

a 
a 
a 

X 
o 

V l 
• r t 

a 
H J 

E 
• r t 

a 
• r t 

a 
a 
J J 

a 

>. a 
a 
X 
H 

x: 

a 
V 

n 

O l 

B 
• r t 

l l 
. . i 

a 
a 
a 
V l 

>, a 
3 
X 

u 
a 
a 

J l ! 

V 
V l 

a 
a 
3 

« a 
a 

X 
a 

•0 
a 

X 

B 
• r t 

a 
• r i 

a a 
i j 

a 

>. o 
a 
e 

-

•o 
V 
V l a 
a 
V 

V l 

a 
Dl 
E 

• r t 

V 

01 

• - v 

0 
z 

a 
a 

> i 

IV. 

a a 
u 
o 

>. a 

V l 

3 
0 

>. 
V l 

0 
H J 

E 
a 

r H 

a 

c 
0 

. . i 
I J 

a 
ii 
a 
a 
E 
0 
u 
\ J J 

B 
a 
a a 
D l 

a 

J l 
V 
J J 

a 
3 

J J 

B 

^ 
U 

a 

a 
> a 

X 

3 

g 

J l 

.s 
u 
a 
4 ) 

' 0 

V 

41 
r H 

a 

o 

« N 

I M 
M 

0 
2 

n « >* 

X 
r. 
o 
Vl 
a 
V 

N 
n 

J J 

X 
V 

B 

V 

X 
J J 

E 
• r t 

X 
J J 
. H 

3 

B 
V 

J J 

n 
>, o 

Vl 
a 
J J 

a 
3 

&• 
a 
E 

. H 

r i 

3 
U 

V l 

3 
0 

>. 
0 
t l 

l l 

u 
V 

•rv 

8 
a 
j j 

c 
a 
e a 
? 
0 
V l 

a a • r t 

J l 

0 
• r v 

a 
a 
a 

a 
J J 

a 
r r i 

a 
g 
u 
E 
0 

1 
& 

f 
• r l 

a 

E 
0 

•rt 
J J 

a 
. . i 

u 
u 
m 
a 
Q 

J l 

u 
V 

• r v 

0 
V l 

0 , 

Vl 
a 
a 
>. 
E 
0 

• r t 
J J 

u 

s I J 

o 
E 
0 
u 
• 0 

V 
J J 

g. 
• ( H 

U 
• r i 
i J 

5 

O l 

I t 
V l 
a 
B 
•o 
B 
0 
X 

•o 
c 

y 

V 

£• 
0 a 
V "O 
O n 

a 
3 

-o 
V l 
a 
X 
u 

3 

B 
•rt 

M 

£ 

l / l 

r l 
O 
CD 

i n 

H 

o 
o 

i n 

wH 

o 
t a 

i n 

H 

o 
a 

l A 

H 
O 

« 

0 

5 

•0 
E a 

\ ^ \ \ , V 
V I V» t^k 4/> 

u 
o 

• l - » 

0 
u 
Q* 

n 
V 

M 
X J 

« u 
c 
l i 
c 

- H 

* i 4 

0 
U 

g 
r H 

0* 

3 
0 
?. 
•8 
3 
0 
I 

a 
u 
B 

-rt 

3 
0 

>. 
a 
a 

• r t 

u 
E 
V 

D l 

a 
X 
u 

• r t 

X 
3 

a 
J l 

a 
u 

. . i 

•a 
E 

•rt 

a 
o a 
V r H 

O l 

• 0 

u 
a 
0 
ta 

u 
a 

j j 

a 
3 

Dl 
E 

• r t 
J l ! 

6 
•ri 
l l 
Q 

X 
a 
J J 

o 

a 
a 
u 
J l 

3 
0 
fl 

a 
oi 

l l 

V 
u 
a 
3 

H I 

0 

• 0 
V l 

a 
0 
01 

^ 
J J 

o 

•0 
VI 
a 
0 
01 

u 
u 
a a 
E 

H 

>. J J 
• r i 

% 
1 
0 
o 

Vl 

g 
J J 

s V l 
C9 

X 
CJ 

0 
n 
0 ) 

J J 

c a 

n 
a 
> a 
Q 

>. J J 
. r i 

§ 
1 
0 
u 

B 
0 

• r i 
i J 

a 
u 
J J 

a 
• r i 

B 
• r t 

•i 
rt 

a 
1 0 
X 

a 
V l 

a 

fi 
Itf 

( t e 



» 

oi 
"E. 
E 
eg 
X 
Ol 

is 
_c 
"S 
>> 
-a 

J 
CJ 

c 
OJ 

V 

# 

c 
es 

c 
o 

ee 

a 
"eo 
c: 

'S 
•c 

' . 1 
1 

u. 

(J 

Q 

U 

n 

< 

S
ou

rc
e 

of
 C

os
t 

E
st

im
at

e 

('/(
^ 

do
cu

m
en

ta
tio

n 
Jo

r 
co

st
 e

xi
st

s,
 l

i.1
t 

al
l 

co
de

s 
Jr

om
 T

ab
le

 4
 t

ha
t 

ap
pl

y.
 

A
tta

ch
 o

nt
y 

th
e 

ap
pr

op
ri

at
e 

po
ni

on
 o

f 
ea

ch
 d

oc
um

en
l 

us
ed

 lo
 

ju
st

if
y 

co
st

 [
e.

g.
. 

E
xe

cu
tiv

e 
Su

m
m

ar
y,

 
C

on
cl

us
io

n 
J. 

IJ
 

do
cu

m
en

in
tin

n 
fn

r 
co

si
 

do
es

 n
ol

 e
xi

st
, 

en
te

r 
co

de
 7

.)
 

C
os

t 
of

 P
ro

je
ct

 
(C

ap
it

al
 c

os
t 

on
ly

. 
D

o 
no

t 
In

cl
ud

e 
O

&
M

.)
 

(E
nt

er
 t

he
 c

os
t 

es
ti

m
at

e 
[if

 
kn

ow
n]

 fo
r 

th
is

 p
ro

je
ct

 a
nd

 
th

e 
do

ll
ar

 m
on

th
 a

nd
 y

ea
r 

of
 

th
e 

es
ti

m
at

e.
) 

T
re

at
m

en
t 

an
d 

D
es

ig
n 

C
ap

ac
it

y 

(T
re

at
m

en
t:

 
if

 th
e 

pr
oj

ec
t 

in
vo

lv
es

 t
re

at
m

en
t,

 r
ef

er
 

to
 T

ab
le

 3
 a

nd
 e

nl
er

 t
he

 
tr

ea
tm

en
t 

co
de

[s
] 

th
at

 
ap

pl
y.

 
If

 th
e 

pr
oj

ec
t 

do
es

 
no

t 
in

vo
lv

e 
tr

ea
tm

en
t, 

en
te

r 
'S

o
n
e.

')
 

(D
es

ig
n 

C
ap

ac
ity

: 
en

le
r 

de
si

gn
 c

ap
ac

ity
 w

he
n 

ap
pl

ic
ab

le
—

e.
g.

, 
M

G
D

 
fo

r 
tr

ea
tm

en
t 

an
d 

pu
m

pi
ng

, 
or

 m
ill

io
ns

 o
f 

ga
ll

on
s 

Jo
r 

st
or

ag
e.

) 

2 

^1 

.If 
'^ U 

c 

CO 

D
cK

um
en

ta
tl

on
 o

r 
N

ee
d 

(W
ha

t 
ty

pe
 o

f 
do

cu
m

en
ta

tio
n 

su
pp

or
ts

 t
hi

t 
pr

oj
ec

t?
 

U
si

 
al

l 
co

de
s 

fr
om

 T
ab

le
 2

 l
ha

t 
ap

pl
y.

 
A

tta
ch

 o
nl

y 
Ih

e 
ap

pr
op

ri
al

e 
po

rt
io

n 
of

 e
ac

h 
do

cu
m

en
l 

us
ed

 t
o 

ju
st

if
y 

ne
ed

 
[e

.g
., 

E
xe

cu
tiv

e 
Su

m
m

ar
y,

 
C

on
cl

us
io

n]
.)

 

T
yp

e 
of

 N
ee

d 

(W
hy

 d
oe

s 
yo

ur
 s

ys
te

m
 n

ee
d 

th
is

 p
ro

je
ct

? 
U

st
 l

he
 c

od
e[

s]
 

fr
om

 T
ab

le
 1

 l
ha

t 
be

sl
 

de
sc

ri
be

 t
he

 p
ro

je
ct

.)
 

N
ee

ds
 

(U
st

 c
ap

it
al

 n
ee

ds
 h

y 
pr

oj
ec

t 
fo

r 
19

95
 t

hr
ou

gh
 2

01
4.

) 

cr 

v l 

1 
or 
^-

1 
1 

Cl 

I 

0 
0 
0 

LO 

•Uts 

Ul 

-J 

I 
V-3 

D 

O 

l i ) 

-Ll 

v f 

o 

* e t 

•UJ 

-J 

l l 
. -J 

• 

• 

c 

O 

o 

DC 

C 
ta 
o 
OD 
C3 
C< 
a> 

JZ 
• M l c u 

a 

CN 

http://li.1t




u. 

U) 

Q 

U 

n 

< 

S
ou

rc
e 

or
 C

os
t 

E
st

iin
at

e 

(I
J 

do
cu

m
en

ta
lio

n 
Jo

r 
co

st
 e

xi
st

s,
 l

is
t 

al
l 

co
de

s 
Jr

om
 T

ab
le

 4
 t

ha
i 

ap
pl

y.
 

A
tt

ac
h 

on
ly

 t
he

 
ap

pr
op

ri
at

e 
po

ni
on

 o
f 

eo
ch

 d
oc

um
en

t 
us

ed
 lo

 
ju

st
ify

- 
co

st
 [

e.
g.

. 
E

xe
cu

tiv
e 

Su
m

m
ar

y,
 

C
on

cl
us

in
nf

. 
If

 
do

cu
m

en
in

tin
n 

fo
r 

co
st

 
do

es
 n

ot
 e

xi
st

, 
en

te
r 

co
de

 7
.)

 

C
e»

t 
of

 P
ro

je
ct

 
((

U
pl

ta
l 

co
st

 o
ni

;. 
D

o 
no

t 
in

cl
ud

e 
0 

&
 M

.)
 

(E
nt

er
 t

he
 c

os
t 

e.
iti

m
ai

e 
[if

 
kn

ow
n]

 fo
r 

th
is

 p
ro

je
ct

 o
nd

 
Ih

e 
do

ll
ar

 m
on

th
 o

nd
 y

ea
r 

of
 

th
e 

es
ti

m
at

e.
) 

T
re

at
m

en
t 

an
d 

D
es

ig
n 

C
ap

ac
it

y 

(T
re

at
m

en
l:

 
if

 th
e 

pr
oj

ec
l 

in
vo

lv
es

 t
re

at
m

en
t, 

re
fe

r 
to

 T
ab

le
 3

 o
nd

 e
nt

er
 th

e 
tr

ea
tm

en
t 
co

de
ls

] 
lh

at
 

ap
pl

y.
 

If
 th

e 
pr

oj
ec

t 
do

es
 

no
t 

in
vo

lv
e 

tr
ea

tm
en

t, 
en

te
r 

'N
o

n
e.

')
 

(D
es

ig
n 

C
ap

ac
ity

: 
en

le
r 

de
si

gn
 c

ap
ac

ity
 w

he
n 

ap
pl

ic
ab

le
—

e.
g.

. 
M

G
D

 
fo

r 
Ir

ea
im

en
l 

an
d 

pu
m

pi
ng

, 
or

 m
ill

io
ns

 o
f 

ga
llo

ns
 f

or
 s

to
ra

ge
.)

 

s 
•3 
c o 
2 

Ul 

c iv 

u 

c 
t> 

§ 
CO o 

D
oc

um
en

ta
U

on
 o

f 
N

ee
d 

(W
ha

t 
ty

pt
 o

f 
do

cu
m

er
ua

tio
n 

su
pp

on
s 

th
is

 p
ro

je
cl

? 
U

st
 

al
l 

co
de

s 
fr

om
 T

ab
le

 2
 th

at
 

ap
pl

y.
 

A
tta

ch
 o

nl
y 

Ih
e 

ap
pr

op
ri

at
e 

po
ni

on
 o

f 
ea

ch
 

do
cu

m
en

l 
us

ed
 t

o 
ju

st
if

y 
ne

ed
 

[e
.g

.. 
E

xe
cu

tiv
e 

Su
m

m
ar

y,
 

C
on

cl
us

io
n]

.)
 

T
y
p
e 

of
 

N
ee

d 

(W
hy

 d
oe

s 
yo

ur
 s

ys
te

m
 n

ee
d 

th
is

 p
ro

je
cl

? 
U

st
 I

ht
 c

od
ef

s[
 

Jr
om

 T
ab

le
 J

 l
ha

l 
be

sl
 

de
sc

ri
be

 t
he

 p
ro

je
ct

.)
 

N
ee

ds
 

(U
st

 c
ap

it
al

 n
ee

ds
 b

y 
pr

oj
ec

t 
Jo

r 
19

95
 t

hr
ou

gh
 2

01
4.

) 

cr-

i 

-6-

• ^ 1 

t 

0 
Cl 
r— 

U >-i VA 
cr- vj- cr-

f\ 
i . 

1 '.-ri 

o ^ 

— =i 

• • \ 

% 1 -

3-

' l 
i vn 

1 i 

IT-

d 
o 

\ 

i 

J^ . 

-i 
1 

< 1 



^ • 

.A^' 
A^ «t^' '^• 

/^ 
• ^ 

1U î ^ 
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r̂ DOLu.jn̂ î̂ o S ' ^ y ^.^t'^.p S3I-< '̂C-

n % i>/ / 'W^;^iv7 JO^(p ' ^ ^ r'"'^'''''4/ 
, - E P ^ t g - : i ^ ^ ^ i t dg / ) , i > a ^ " I'^.'f^n 

0 ^ 

^ 9 > -mCOuJ. 3%D0 S Q . =̂ 7n .?/ .^loDUa-ffhn xV^L -h Au.^ r 
.M^/ila/^.) -y .<tf'^ ,.if-n..f({ ?,60l.'O kiL WL 

- # 2f::375 /50£>'icJ//iUH • 
iX ^Ji'Mui l<(^^ lA.'<Jf- 'ub'i^ •¥uriul!6 t'-hen — ^y.jy/' UMJL-̂ ^ 

^ ^ ^ ^ I U > i f a m t^^tA) 3 0 S 0 So 
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HOUSE-TO-HOUSE SURVEY RESULTS 

A summary of canvas resultis is presenteci in Table A-32. A total of 226 

surveys were completeci over a six ciay period for the water well inventory sur

vey. Two hundred and nine of these were completed in person. Of these 226 

surveys 173 respondents said they did not have a well on their property while 

41 respondents did not know if there was ever a water well on their property. 

Eleven respondents did indicate that there was a well on their property, 

information given is summarized in Table A-33. Six of these respondents indi

cated that their well was either not used or capped. Two wells wer6 used only 

in suimner for irrigation and three used year round for irrigation or stock-

water. One well is used for hazardous waste monitoring. 

VERIFICATION OF STATE ENGINEER'S RECORDS 

During the week of April 10, Dames & Moore attempted to identify the 

existence of wells and the uses of water from those wells of property owners 

on record with the State Engineer's office and within the field survey area. 

These wells or water rights are listed on Tables A-34 and A-35. Only wells 

that Dan Jones & Associates Inc., was unable to confirm were investigated. A 

total of 43 wells within the field survey area were on record with the State 

Engineer's office. Three of these wells are EPA monitor wells in or near the 

City Landfill situated northwest of the Site. 

INVESTIGATION METHODS 

Dames & Moore personnel attempted to contact listed owners in the water 

rights and well log files by telephone. Many of the records were outdated and 

no telephone numbers for the owners were listed. Addresses from these lists 

were then used to locate wells on a parcel map provided by the Salt Lake 

County Recorder's office. Parcel numbers where water wells were plotted on 

the map were used to identify property owners using the Assessment File by 

Parcel Number list also provided by the County Recorder's office. An attempt 
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was made to reach these property owners with listed phone numbers by telephone 

to confirm listed water wells. For property owners with unlisted phone num

bers a field visit was made to the property sites to look for visible signs of 

a well, or other information which would indicate property owner's phone 

number. When and if property owners were finally reached, the water well 

inventory survey was conducted over the telephone. 

VERIFICATION RESULTS 

A total of 25 well verification surve.ys were completed over a one-week 

period of property owners within the defined area. Nineteen of these were 

completed by telephone and 6 were completed by a field survey. Of the 19 sur

veys completed by telephone, 7 respondents did not know if there was ever a 

well on their property. Of the 6 field surveys there was no evidence of any 

wells. 

Nine property owners responded that they have a well or wells on their 

property, Mr. Hansen has 3 wells and Nina Dawson's property has 2 wells. From 

the 9 respondents 12 wells were verified and are summarized on Table A-36. Of 

the 12 wells verified 2 have been abandoned, 2 are used only in the summer for 

irrigation purposes and 8 wells are no longer used for any purpose. These 12 

wells were drilled between 1921 and 1976. They range in depth from 105 feet 

deep to 136 feet deep, and all are 2 inches in diameter. 

FIELD SURVEY RESULTS SUMMARY 

A total of 251 surveys were conducted by both Dan Jones & Associates and 

Dames & Moore for the defined area around the Lone Star waste cement kiln dust 

site on Redwood Road. Of these 251 surveys 20 respondents indicated that 

there were water wells located on their property. These 20 respondents veri

fied the existence of 23 wells within the field survey area. Dan Jones & 

Associates verified 11 wells, 6 of which are not found in the State Engineer's 

records and Dames & Moore verified 12 wells all of which are found in the 
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State Engineer's records. This leaves 26 wells from the State Engineer's 

records unverified. The 17 wells verified from the State Engineer's records 

are presently used only for irrigation, stockwater and 1 is used for the 

single intention of monitoring possible hazardous waste. 

COMPILATION OF STATE ENGINEER'S RECORDS 

A listing of all water wells within a three-mile radius of the sites was 

compiled from two sources provided by the Utah State Department of Natural 

Resources, Water Rights Division. The first source was from the Water Rights 

Division's computer files for wells drilled for the purpose of diverting 

ground water for all beneficial uses, including domestic, municipal, irriga

tion, stock watering and other usage. The second source of information was 

compiled from driller's well logs on file with the State Engineer not found in 

the computer files. These records were compiled on a section-by-section basis 

according to type of use in Tables A-37 through A-41, and well location are 

plotted on Plates 31 through 36d. 

The computer files obtained from the Water Rights Division were appended 

into a database for the purpose of listing these wells in a tabular form. 

This data was then further broken down according to the purpose for which the 

ground water will be used. Tables A-37 through A-41 presents, in tabular 

form, wells drilled for the purpose of diverting ground water for domestic, 

municipal, irrigation, stock watering and other usage, respectively. 

Well positions were plotted by the Water Rights Division from their com

puter files for each township, range and section that falls within or is in

tersected by the three-mile radius from the sites. Well position plots were 

obtained for each of the five usage categories as well as for the total water 

rights inventory as compiled from the computer files. 
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The water rights inventory area was divided into four quadrants for con

venience in presenting this data. Each water rights categpry well positioning 

plot is presented on four plates, each plate corresponding to one of the four 

quadrants. Plate 31 presents well position plots for the total water rights 

inventory. Plates 32a through 32d are well position plots for domestic wells; 

Plates 33a through 33d are well position plots for municipal wells; Plates 34a 

through 34d are well position plots for irrigation wells; Plates 35a through 

35d are well position plots for stock watering wells and Plates 36a through 

36d are well position plots for other usage wells. 

The well inventory data compiled from the driller's well logs which were 

not found in the Water Rights Division computer files is presented in tabular 

form in Table A-42. This data is presented by township, range and section and 

was included in the well inventory for the sake of completeness. 

A comparison was made between the First Report Well Inventory and the 

Phase II RIFS Report Well Inventories for wells used for domestic purposes 

that are located within a one-mile radius of the sites. Three wells listed in 

the First Report Well Inventory as being used for domestic purposes are listed 

as being used for irrigation purposes in the Phase II RI/FS Well Inventory, 

according to the Water Rights Division records there are also two wells in the 

First Report Well Inventory listed as being used for domestic purposes which 

were not found in the Phase II RI/FS well inventories. The first well (Water 

Rights Number 59-3742) is located southeast of the site and is on the south 

side of the Surplus Canal. The second well (Application Number A-5818) is 

also located southeast of the site and is situated on the east side of the 

Jordan River. 

All wells have been drilled to a total depth greater than 90 feet based 

on the information obtained from the Water Rights Division computer files for 

domestic wells which have recorded total depths and well diameters. The well 

diameters range from 1 inch to 4 inches, with one well having a diameter of 12 

inches. This well is located TIS RIW Sec 15 DBA which is southwest of the 

sites and the Surplus Canal. 
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No municipal wells were found in the First Report Well Inventory or the 

Phase II RIFS Well Inventories to be located within the one-mile radius of the 

sites. The nearest municipal wells were approximately 2.5 miles southeast 

from the sites. 

The nearest well northwest of the site is located in the NEi- of the UWi 

of the NEi of Section 9, Township 1 south, Range 1 west. It is situated 

approximately 100 feet north of the Union Pacific mainline and approximately 

300 feet west of the Surplus Canal. The well is owned by Mr. R.C. Skola and 

was drilled in 1920 to an unknown depth and has a diameter of 1-1/2 inches. 

It is used for domestic and irrigation purposes and yields approximately 7 

gpm. This well corresponds to well number 45 from Table 37 in the First 

Report well inventory. 

HYPOTHETICAL SCENARIO FOR CITY DRAIN WATER QUALITY 

Hydrologic data collected during Phase I of the RI indicates that shallow 

ground water at the waste CKD Disposal Site discharges to the City Drain. The 

City Drain is a storm sewer which bisects the Site and receives industrial 

wastes and influent from uncontrolled sources upstream of the waste CKD Site. 

Analytical results from Phase I are presented in the Geohydrological Report 

(Dames & Moore, 1986) found it to contain poor quality water and that there 

was no statistically significant increase in parameter concentrations at che 

first potential point of exposure off-site. Additional sampling during Phase 

II of the RI was performed in the City Drain to further characterize observed 

effects, and results of this sampling event are presented above. 

The State has expressed concern regarding potential exposure to waste CKD 

via the City Drain and increased health risks resulting thereof. Since no 

seasonal sampling or flow rate data has been obtained (due to the constraints 

of the RI/FS schedule), there is no data available to evaluate seasonal ef

fects on the City Drain water quality. To address potential short term expo

sure, a "worst case" scenario was defined and the possible impacts to the City 
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APPENDIX G 

Surface Water Targets 
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GIS Population Study by Block 
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P o p u l a t i o n by C o n c e t r i c Bancis 
C a l c u l a t e c i from Census B locks 
S i t e Theme: c e r c l a 
S i t e Name: reciwoocirdpoly 
Crea tec i By: hsancibec 

| C r e a t e d On: 0 3 / 2 2 / 9 5 

T o t a l 1/4 m i l e 319 .000000 
T o t a l 1/2 m i l e 1 ,833 .000000 
T o t a l 1 m i l e 8 ,289 .000000 
T o t a l 2 m i l e 2 5 , 2 9 1 . 0 0 0 0 0 0 
T o t a l 3 m i l e 5 0 , 3 5 8 . 0 0 0 0 0 0 
T o t a l 4 m i l e 102 ,541 .000000 



Population by Census Block and Concetric Bands 
Site Theme: cercla 
Site Name: redwoodrdpoly 
Created By: hsandbec 
Created On: 03/22/95 
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1/2 
PCT 
100 
100 
100 
100 
100 
100 
100 
97 

100 
57 
100 
100 
100 
88 

100 
31 
67 

100 
48 
100 
44 
50 
97 
51 
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100 
11 

100 
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18 
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26 
21 
40 
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1 
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80 
72 
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50 
49 
48 
45 
45 
40 
38 
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25 
25 
24 
23 
18 
13 
7 
6 
4 
2 
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0 
0 
0 
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0 
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0 
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0 
0 
0 
0 
0 
0 
0 
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0 
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46 
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18 
13 
7 
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38 
2 
1 

340 
132 
131 
128 
126 
119 
112 
111 
97 
96 
91 
91 
90 
89 
89 
85 
83 
81 
81 
77 

2 MILES 
PCT 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
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81 
77 

3 MILES 
PCT 
100 
100 
100 
100 
100 
100 
100 
100 
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100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
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90 
89 
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81 
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PCT 
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100 
100 
100 
100 
100 
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100 
100 
100 
100 
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03522041027 
03522141027 
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03522561028 112 
03522561028 502 
03522561028 503 
03522561028 510 
03522561028 511 
03527021028 526 
03522461028 208 
03522041027 127 
0352001100302119 
0352001100302110 
0352001100302118 
0352001100302122 
0352001100302131 
0352001100302132 
0352001100302133 
0352001100302134 
0352001100302135 
0352001100302136 
0352001100302137 
0352001100302138 
0352001100302139 
0352001100302141 
0352001100302156 
0352001100302157 
0352001100302158 
0352001100302159 
0352001100302160 
0352001100302161 
0352001100302162 
0352001100302168 
0352001100302169 
0352001100303115A 
0352001100303142 
0352001100303144 
0352001100303146 
0352001100303183 
0352001100303184 
0352001100303185 
0352001100303186 
0352001100303187 
0352050100304411 
0352050100304507 
0352202100304502 
0352202100304508 
0352202100304511 
0352202100304512 
0352202100304513 
03522021027 102 
03522021027 103 
03522021027 115 
03522021027 116 
03522041027 108 
03522041027 114 
03522041027 119 
03522041027 120 
03522221027 314 
^03522241028 202 
03522441028 301 
03522441028 302 
03522441028 323 
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3 
2 
0 
0 
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12 
93 
100 
100 
100 

6 
5 
2 
2 
2 
0 
3 

39 
9 

100 
100 
100 
100 
100 
25 
24 
100 
100 
100 
100 
100 
32 
85 
100 
100 
27 
100 
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65 

100 
31 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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4 
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03522521028 424 
03522521028 425 
03522221027 339 
0352001100302102 
0352001100302103 
0352001100302104 
0352001100302105 
0352001100302106 
0352001100302107 
0352001100302149 
0352001100302150 
0352001100302151 
0352001100302154 
03522021027 117 
03522021027 138 
03522421028 312 
03522221027 336 
0352001100302120 
0352001100302121 
0352001100302101 
0352001100302108 
0352001100302109 
0352001100302123 
0352001100302124 
0352001100302125 
0352001100302128 
0352001100302129 
0352001100302130 
0352001100302152 
0352001100302153 
TOTAL 1/4 MILE 
TOTAL 1/2 MILE 
TOTAL 1 MILE 
TOTAL 2 MILE 
TOTAL 3 MILE 
TOTAL 4 MILE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12 
27 
15 
38 
49 
12 
100 
100 
100 
12 
46 
33 
3 
31 

1, 
8, 

25, 
50, 

102, 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 

319. 
,833. 
,289. 
,291. 
,358. 
,541. 

0 
0 
1 

36 
100 
36 
78 
100 
100 

1 
100 
100 
10 
5 
60 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

34 115 
100 
92 
44 
81 

100 
34 
100 
100 
100 
55 

100 
72 
62 
100 
.000000 
.000000 
,000000 
,000000 
,000000 
,000000 

7 
1 
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0 
0 
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9 
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APPENDIX I 

Portland Cement Conipany of Utah 

Company Sites 2 & 3 (UTD980718670) 

Waste Cement Kiln Dust Disposal Site 

Salt Lake City, Utah 



BORING CL-31 BORING P-3K 
W E U 

coNSTRucrrioN 
0-

L IGHT GRAY SIUT (CEMENT K I L N DUST 
FILL) - LCX3SE 

GRADES T A N N I S H - B R O W N IN 
COLOR AND DENSE 
GRADES SLIGHTLY CEMENTED 

DARK BROWN S ILTY S A N D - DENSE, 
t a i J - \ SL IGHTLY CEMENTED 
M L I "V-LIGHT BROWN S ILT - MEDIUM DENSE 

. BLUISH 
^ B L U I S H 

'*ELL 
CONSTRUCTION 
0 -

LiCaCT BRC3WN CLAYEY S ILT WITH TRACE 
FINE S A N D - S T I F F 

6 INCH L-AYER OF DARK BROWN 
FINE SANDY S ILT AT «. 5 FEET 
IRON STAINS AT 9.0 F E E T 

GRAY FINE SANDY S I L T - LC30SE 
GRAY CLAYEY S ILT - MEDIUM 

S T I F F 
GRADES WITH THIN (1/4 INCH THICKl 
FINE SANDY SILT L A Y E R S WITH IRON 
STAINING 
GRADES GRAYISH-BSC3WN FINE 
SANDY SILT AT 12 5 FEET 

GRAY CLAYEY SILT - SOFT 
GRADES WITH 1/8 TO 2 INCH 
LAYERS OF FINE SANDY S ILT 

GRAY S ILTY FINE SAND - LOOSE 
Ca»AY S ILTY CLAY - SOFT 

GRADES VERY SCJFT 

BLACK S I L T WITH NUMEROUS ROOTS 
(TOPSOILl 

TAN SILTY FINE SAND WITH SOME C L A Y -
S T I F F 

U e H l B R O ^ N S I L T Y FINE SANDY CLAY 
WITH SOME RCXJTS - SOFT 

BRC3WN COARSE SAND - ,MEOIUM DENSE 

BLU1SH-C3SAY AND BROWN M O T T L E D 
CLAY - MEDIUM S T I F F 

GRAUES WITH S O ^ E COARSE SAND 
L E N S E S 

TAN FINE T O MEDIUM S A N D - LOOSE 
GRADES WITH B L U I S H - G R A Y Ca_AY 

G R A Y I S H - B L U E S ILTY SANDY CLAY -
S T I F F 

GRAY FINE S ILTY S A N D - LOOSE 
-DARK GRAY CLAY - SOFT 
-BORING CCDMPLETED A T 15.0 FEET 

ON 1 - 1 7 - 8 9 . 
GROUND WATER WAS NOT RECORDED 

BORING P-3M 
GRADES BLACK IN COLOR 

1 TO 2 INCH LENSES OF S ILTY 
FINE SAND 

OCCASIONAL THIN FINE SANDY 
SILT L E : ^ S E S (LESS THAN 1/2 
INCH THICKl 
GRADES WITH INTERBEDDED BROWN 
AND GRAY SILT L E N S E S 

BORING COMPLETED AT X . O FEET 
ON 1 - 9 - 8 9 . 

GRCXJND WATER WAS NOT RECORDED. 

WELL 
CONSTRUCTION 

BORING P-3L 
WELL 

CONSTRUCTION 
0 

BROWN S I L T WITH NU.MERCXJS ROOTS. 
FROZEN TO APPROXIMATELY 18 INCHES 

T, (TOPSOILl 
' ^L IGHT G R E E N I S H - G R A Y SILTY CLAY WITH 

TRACE FINE S A N D - VERY S T I F F 

L IGHT TAr: S ILTY FINE SAND - VERY LCXJSE 

GREEN AND G R A Y I S H - B R O W N M O T T L E D 
CLAY - StJFT 

LICaiT BROWN SILTY CLAYEY FINE S A N D -
VERY LOOSE. SATURATED 

GRADES WITH MORE C L A Y AND 
WITH BROWN MOTTLING 
GRADES VERY SOFT 

B L U I S H - G R A Y CLAY - VERY SOFT 

DARK GRAY SILTY FINE TO MEDIUM S A N D -
LCX3SE 

DARK GRAY SILTY CLAY WITH OCCASIONAL 
RCXJTS- SOFT 

GRAY FINE SAND LENSE AT IS. 5 FEET 

BORING COMPLETED AT 17. 5 FEET 
ON 1 - 1 8 - 8 9 . 

C3RCXIND WATER WAS NOT RECORDED. 

L E A V E S AND BRANCHES. FROZEN T O 
, APPROXIMATELY 12 INCXES ( F I L L l 
^ B R O W N SILT WITH NUMEROUS ROOTS AND 

•\ SOME PEBBLES (TOPSOILl 
* -L IGHT TAN S ILTY FINE S A N D - LCXJSE 

GRADES LIGHT GRAY IN COLOR 
WITH BROWN MOTTLING ANO WITH 
SOME CLAY 

DARK C3RAY C:LAY - VERY SOFT 

DARK GRAY SILTY FINE T O MEDIUM S A N D -
VERY LOOSE 

" ^ D A R K GRAY TO BLUISH GRAY S ILTY CLAY 
'A'lTH OCCASIONAL R O O T S - MEDIUM 

•\ S T I F F 
^BORING COMPLETED AT 15.0 FEET 

ON 1 - 1 8 - 8 9 . 
GRCXJND WATER WAS NOT RECORDED 

LOG OF BORINGS 

Dames & Moore 
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TABLE A-3 (Continueci-2) 

PHASE II WATER LEVEL ELEVATIONS 

LOCATION DATE 

CD-I 
CD-la 
CD-3 
CL-21 
CL-2u 
CL-31 
CL-3u 
P-2A 
-2B 
-2C 
-2D 
-2E 
•2F 
-2G 

P-
P-
P-
P-
P-
P-
P-2H 
P-21 
•2J 
•2K 
•2KB 
•2L 
•3A 
•3B 
3C 

P-3D 
P-3E 
P-3F 
P-3G 
P-3H 
P-31 
..P.-3J. 
P-3K 
VP-3L 
P-3M 
PW-A 
PW-B 
PW 
PW 
PW 
PW 
PW 

•C 
•D 
-E 
-F 
I 

PW-J 
PW-JB 
PW-K 
PW-L 
PW-LB 
PW-M 
PW-N 
PW-0 
PW-P 
PW-Q 
PW-R 
PZ-1 
PZ-11 

-2 
-3 
-4 
-5 
•6 
-7 

PZ-
PZ-
PZ-
PZ-
PZ-
PZ-
PZ-8 
PZ-9 
SC-1 
SC-2a 
SW3-1 
SW3-2 

02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 

• 02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 

..02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 
02/28/89 

DTW 

5. 
3, 
3. 
12. 
13. 
9. 

11, 
7. 

10. 
9. 

11. 
6. 

12. 
10. 
9. 
8, 
0, 
12, 
13, 
1. 
6, 
8, 

13. 
12, 
4. 
8. 
3. 
4, 
8, 
9, 
6, 

10. 
11; 
4, 
10, 
11, 
11. 
5, 
3. 
8, 
10, 
9, 

11. 
8, 
13, 
11, 
5, 
3, 
6. 
5. 
8, 
5. 
8, 
12. 
10. 
9. 

11. 
7. 
8, 
6. 
8. 
12. 
14, 
-0. 
-0, 

,55 
,96 
.80 
.87 
,92 
,40 
,60 
,46 
,74 
.78 
.17 
.60 
.23 
.97 
.50 
.33 
,80 
.27 
.30 
.48 
.81 
.85 
.22 
.75 
.05 
.95 
,35 
,27 
.87 
.96 
.25 
.00. 
.43 
.96 
.46 
.49 
,18 
.22 
,70 
.95 
.90 
.75 
,56 
.57 
.16 
.82 
.37 
.80 
.93 
.20 
,03 
.38 
.64 
.73 
,53 
.70 
,45 
,16 
.68 
.22 
.14 
.13 
,78 
,91 
.65 

ELEVATION 

4216. 
4217. 
4218, 
4220, 
4219, 
4220, 
4219, 
4221, 
4220, 
4219, 
4217, 
4222, 
4215, 
4219, 
4218, 
4219 
4225, 
4219, 
4218, 
4227, 
4223, 
4220, 
4215, 
4216, 
4225, 
4220, 
4223, 
4225, 
4220, 
.4219, 
4223, 

. 4219. 
4216. 
4221, 
4217, 
4219, 
4219. 
4219. 
4221. 
4220, 
4219. 
4221, 
4219. 
4222. 
4218. 
4218, 
4221, 
4222, 
4218. 
4220, 
4218. 
4220. 
4220. 
4217, 
4219, 
4218, 
4219, 
4219, 
4221. 
4220. 
4222, 
4216, 
4215, 
4218, 
4223, 

,11 
.82 
.48 
,27 
.18 
.58 
.00 
.19 
.16 
.48 
.95 
,28 
.79 
,45 
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.43 
.92 
.23 
.69 
.45 
.97 
.67 
.97 
.36 
.40 
.16 
,48 
.58 
,30 
.03. 
.42 
.01 
.82 
:83 
,67 
.91 
.21 
.55 
,11 
.59 
,26 
.58 
.71 
,43 
.83 
.83 
,76 
.88 
,90 
,77 
,11 
.22 
,47 
,10 
76 
36 
81 
,52 
,42 
,47 
26 
29 
87 
19 
,55 



description was verifieci by laboratory analysis of grain size and Atterberg 

limits as described in the geotechnical tests section of this Appendix. 

Logs of Borings for the Phase II monitor wells are presented in Plates 

A-2 through A-3 of this Appendix. These logs are based on field evaluation of 

boring samples collected on a continuous basis at each location. The second 

cluster well (upper screen interval) was only sampled on five-foot intervals 

to confirm the observed soil types previously observed in the deep member of 

the cluster. 

On-site wells penetrated 4 to 5 feet of waste CKD fill at Site 3 and 8.5 

feet of waste CKD fill at Site 2. Immediately below the fill at both loca

tions a thin (less than 6 inch), slightly cemented, buried topsoil was encoun

tered. Below the buried topsoil, interbedded layers of silty fine sands and 

clayey silts were penetrated to a depth of approximately 20 feet at Site 3 

and 25 feet at Site 2. A fairly massive soft silty clay which grades black 

was found for a minimum of 7 to 12 feet below the interbedded silts and sands. 

A few silt or fine sandy silt lenses less than 1/2 inch thick were found below 

30 feet in depth. 

Monitor. wells drilled off-site also penetrated interbedded silty sands, 

^ilts, and clays. Samples from boring P-3K tended to be cleaner and courser 

sands compared to other borings, which correspond to the higher.estimates pf 

hydraulic conductivity for that well. . Dark gray clays were logged at the bot

tom of each boring, but their thickness was not determined. 

A summary of field pH measurements of subsurface soils including the 

borehole and sample depth is provided in Table A-2. The results show that 

alkaline pH values were encountered to depths of 15 to 18 feet in the cluster 

wells. Waste CKD material yielded pH readings of 12 to 13, and pH was mea

sured at 10 to 13 in the soils beneath the waste CKD until those depths were 

reached. Below 15 to 18 feet, pH ranged from 7 to 9 units. At off-site 

wells, soil pH was measured at 8 to 9 units throughout the soil profile. 
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13. Performance of a detailed well inventory. 

14. Surficial waste CKD sampling for the Air Quality investigation. 

Methods are also given in this Appendix for other analyses presented in 

the Phase II Report, including: 

o Waste CKD erosion under peak precipitation 

o Potential discharge to the Surplus Canal 

o Worst case contamination in City Drain 

o Numerical model of ground water flow 

WELL DRILLING PROGRAM 

INTRODUCTION 

Seven monitor wells were installed at sites selected and agreed to by 

Lone Star, Dames & Moore, and the UBSHW, Plate A-l. The drilling and well 

completion phase was initiated January 9, 1989 and completed January 18, 1989. 

Methods and results of the drilling and well completion activities performed 

as part of the detailed geohydrologic portion of the remedial investigation 

are presented and discussed in this section. Field work was conducted and/or 

supervised by experienced Dames & Moore hydrogeologists or engineers. 

OBJECTIVES 

The objectives of the drilling program were: 

1. To install monitor wells for evaluation of the vertical extent of 
migration beneath the waste CKD. 

2. To install monitor wells for evaluation of the extent of off-site 
migration of waste CKD constituents in ground water to the north of 
Site 3. 
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The tasks which were carried out to achieve these objectives of the well 

drilling program included: 

o Installation of 2 on-site well clusters and 3 off-site monitor 
wells. Monitor well cluster CL-2u and CL-21 were installed on Site 
2 and cluster CL-3u and CL-31 on Site 3 to evaluate, the vertical 
extent of waste CKD effects. Monitor wells P-̂ 3K, P-3L, and P-3M 
were installed north of Site 3 to evaluate the, extent of migration 
in that direction. A series of water quality and geotechnical tests 
were conducted on the wells and are presented in this Appendix. 

MONITOR WELL DRILLING AND INSTALLATION 

SCOPE OF WORK PERFORMED 

Monitor wells installed as part of this investigation were drilled, com

pleted, and developed using the methods and materials described in Section 4.1 

of the quality assurance project plan of the "Work Plan Amendment for Seventh 

Stage of Geohydrologic Investigation, Lone Star Industries, Inc. Waste Cement 

Kiln Dust Disposal Site, Salt Lake City, Utah, February 3, 1989." Elevations 

and selected construction data on the monitoring wells are presented in Table 

A-l. 

All monitor wells were drilled by Mountain States Drilling Company of 

Salt Lake City, Utah using a CME-55 drilling rig equipped with hollow-stem 

augers. Well drilling and completion was supervised by an experienced Dames & 

Moore hydrogeologist or engineer. Subsurface soil samples were collected in 

advance of the augers as described in the section on soil sampling. Cluster 

wells were isolated from the waste CKD by augering a 14-inch over-size hole 

through the waste CKD and then driving a 12-inch steel protective surface 

casing to one foot into the underlying native soils. The remainder of the 

boring was then drilled with standard 7.5-inch O.D. hollow-stem flight augers. 

At the completion of a cluster well and placement of the cement/bentonite 

grout seal, the temporary steel casing was pulled from the boring and the 

grout topped-off to land surface. 
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' Three shallow monitor wells were completed north of Indiana Avenue and 

the railroad tracks, P-3K, P-3L and P-3M; These wells now serve as upgradient 

monitor points for-characterizing ground water quality, and aquifer hydraulic 

properties. Plates A-2 through A-3 provide well completion data and logs of 

the borings for the cluster wells. The deeper wells in each cluster were 

completed so that their interception zones (sand pack and screen interval) are 

at depths of 27 to 35 feet below grade (CL-21), and 27 to 30 feet below grade 

(CL-31). The shallow wells in the cluster were completed to intercept zones 

of 20.5 to 24 feet below grade (CL-2u), and 13.5 to 17.5 feet below grade 

(CL-3u). Initial estimates of the cluster well target depths were attained 

with the exception of CL-3u. Well CL-3u was completed 5 to 6 feet shallower 

than anticipated, but within the desired target zone. Examination of the well 

logs for CL-2u and CL-3u show both wells are completed in a gray silty fine to 

medium sand. It was the opinion of the field hydrogeologist that this sand 

occurred at depths approximately 15 to 17 feet below grade at CL-3U, and at 

depths of 20 to 27 feet in CL-2u. Well logs from previous borings at the Lone 

Star site (Dames & Moore, 1986c) show contiguity of this zone across much of 

the area. It is described in previous logs of wells at the site as a gray 

silty clay interlayered with silty sand, or gray fine sandy silt. 

Boring CL-2u was initially drilled past the gray silty sand so completion 

required that the boring be backfilled. Bentonite pellets were placed down 

the auger annulus to backfill the boring from 30 to 26 feet. Silica sand was 

placed 26 to 24.5 feet, then more bentonite pellets to 24 feet. The well was 

then completed at 24 feet. 

The deeper wells, CL-31 and CL-21, in the well clusters are completed in 

a gray silty clay with occasional interbedded thin fine sandy silt or silty 

sand lenses. The upgradient shallow wells, P-3K, P-3L and P-3M/. monitor 

ground water at the water table surface to depths of 17.5 feet below land sur

face. Inclucled in the interception zone of each of these wells is the gray 

silty fine to medium sand which is intercepted by wells CL-2u and CL-3u. 
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Wastewater and auger cuttings generated during drilling were disposed of 

on-site. Decontamination procedures of drill flight augers and well materials 

are described in the quality assurance/quality control section of this Appen

dix. 

MONITOR WELL MATERIALS 

The monitor wells were constructed of 2-inch diameter Schedule 40 PVC 

pipe with flush-coupled threads. Cluster wells were completed with 2-foot 

lengths of machined 0.020-slot screens, and the off-site wells were completed 

with 10-foot lengths of machined 0.020-slot screens. Each screen bottom was 

fitted with a threaded end cap. The annulus around the screen and borehole 

was filled with 16-40 Colorado silica sand. The sand pack formation stabi

lizer extended in each borehole from the bottom of the screen to at least one 

foot above the screen section. During introduction of the sand into the annu

lus the sand top was tagged and measured by a weighted tape in order to deter

mine the top of the sand location. Granular bentonite was placed on top of 

the sand pack to approximately one foot in thickness. The remainder of the 

annulus was filled with a cement-bentonite grout. Exceptions to this comple

tion procedure are described in the construction methods section. 

The grout was prepared using a jet mixer in order to obtain proper yield 

of the powdered bentonite to eliminate aggregates of unyielded gel in the mix

ture. The cement was a Portland Type II and mixed as per instructions which 

required approximately 6 gallons of water per 90 pound bag of cement. 

Powdered bentonite was slowly added to the cement mixture until the grout 

reached a Marsh funnel viscosity of approximately 65 to 80 seconds (4 percent 

bentonite). The grout was pumped through a tremie pipe until a good return of 

the mixture was evident out the annulus at the ground surface. The tremie 

pipe was kept just under the grout as it was pumped in order to reduce tur

bulence and possible damage to the bentonite seal or sand pack. 
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The PVC well casing was protected above ground by an 8-inch diameter 

steel surface casing. The surface casing was cemented in place and capped 

with a lockable top. The well casing was fitted with a slip cap inside the 

steel surface casing. Concrete surface pads were than constructed at the 

ground surface surrounding the surface casing. 

CONSTRUCTION METHODS 

Phase II monitor well construction data are summarized in Table A-l. 

Plates A-2 through A-3, Log of Borings, present a graphic summary of the moni

tor well construction details, and a diagram of a typical monitor well comple

tion is presented in Plate A-4. 

Cluster well borings were drilled with an over-sized 14-inch O.D. solid 

stem auger through the waste CKD to native soils. Upon reaching the bottom of 

the waste CKD, the auger was pulled and the borehole cased with a temporary 

12-inch I.D. steel casing. The temporary casing isolated the well casing and 

remainder of the borehole from the waste CKD. The boring was then completed 

by augering with 7-1/2-inch O.D. hollow-stem augers. PVC casing was installed 

by inserting the assembled PVC screen and blank casing through the hollow-stem 

augers while they were at total depth in the boring. The sand pack was slowly 

introduced into the annulus between the PVC and the auger flight while the top 

of the sand pack was constantly tagged with a weighted tape. The augers were 

pulled from the boring as the sand was poured. The final tops of sand in the 

completed wells extend from 2 feet to approximately 8 inches above the top of 

the well screen. The cluster wells had bentonite seals placed on top of the 

sand pack which varied from approximately 2 feet to 6 inches in thickness. 

Granular bentonite in the shallow off-site wells extends from the top of each 

sand pack to within 2 feet of the ground surface. Due to the shallow depths 

of these wells, only 5 to 7 feet of borehole remained after the sand pack 

placement; therefore, bentonite was used to seal the annulus to within 2 feet 

of ground surface. The cluster wells had cement-bentonite grout pumped 

through a 1-inch O.D. tremie pipe into the annulus between the PVC casing and 
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the flight augers. The augers were pulled from the borehole once a good 

return of grout was evident at the land surface. The borehole was topped-off 

with grout after removal of the augers and the over-sized steel surface 

casing. 

An 8-inch O.D. by 5-foot long steel surface casing with locking top was 

pushed through the grout so that about 3 feet of the steel casing was above 

grade. The casing was surrounded by a square pad of poured concrete measuring 

approximately 24" x 24" x 6". The well identification was inscribed into the 

concrete pad and on top of the PVC cap. 

WELL DEVELOPMENT 

Completed monitor wells were developed by bailing with a teflon bailer. 

The bailer was lowered by rope into each well and was used to bail and surge 

water. Wells were developed until silt no longer accumulated in the well and 

the field hydrogeologist judged that no further improvement in clarity was 

being achieved. All wells except P-3K remained turbid at the end of develop

ment. Approximately one hour was required to develop each well. 

SURVEYING 

Locations and elevations of all monitor wells were surveyed by Great 

Basin Engineering and Surveying of Bountiful, Utah, a licensed land surveying 

company. Table A-l provides a summary of all monitor well survey data. Loca

tions were surveyed for grade, top of steel casing, top of PVC casing eleva

tions, and horizontal coordinates. Surveyed locations were tied into a base 

elevation of 4222.28 feet above mean sea level located at the west end of a 

horizontal rebar driven into the concrete culvert where the City Drain crosses 

Redwood Road. The horizontal control was also established from this site on a 

northeast coordinate grid as N:10547.51 E:11222.75. Horizontal and vertical 

control was accurate to within one-hundredth of a foot, and was checked 

against Phase I Remedial Investigation survey results. 
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Decision Summary for the Record of Decision 

I. Site Name, Location, and Description 

Site History 

The Portland Cement Co. (Kiln Dust #2 and #3) Superfund Site (Site) is located in Salt Lake City, 
Utah, on the west side of Redwood Road (1700 West) at 1000 South, within a triangular area 
defined by Indiana Avenue, Redwood Road and the Jordan River Surplus Canal (Figure 1). The 
Site consists of three separate but adjacent properties known as Site 2, Site 3 and the West Site 
(Figure 2). The West Site and Sites 2 and 3 cover approximately 35, 17 and 19 acres, 
respectively. The area surrounding to the Site is primarily industrial and borders low density 
residential and vacant or agricultural land. The immediate area surrounding the Site is highly 
commercialized and industrialized. Residential areas exist primarily east of the Site and Include 
single-family dwellings, mobile home parks and some high density multi-family residential units. 
There are no buildings on the Site. However, two underground structures, a large sewer pipe with 
above-ground manholes and a natural gas pipeline, traverse the Site. A chain-link fence was 
constructed around the Site in 1989 to prevent unauthorized entry. 

Between 1965 and 1983, waste cement kiln dust (waste CKD) generated at the Portland Cement 
Company plant in Salt Lake City was deposited on the Site, resulting in soii, surface water and 
groundwater contamination. For purposes of conducting remedial efforts, the Site has been 
divided into two operable units: Operable Unit 1 (0U1), which addresses on the waste CKD 
deposited on the Site, and Operable Unit 2 (OU2), whidi is defined as the on-site soils and other 
materials potentially contaminated by the waste CKD, specifically the chromium-bearing refractory 
kiln (chrome-bearing) bricks that were disposed of with the waste CKD. 

Site Geologv and Hydrology 

The Site is located in the Salt Lake Valley which occupies approximately 400 square miles in 
north-central Utah. The Salt Lake Valley lies on the eastem portion of the Basin and Range 
physiographic province. The boundaries of the Salt Lake Valley are formed by the Great Salt 
Lake on the north and by mountain ranges to the east, west and south. 

In general, the Salt Lake Valley is filled with alluvial and fiuvial detritus derived from the 
surrounding mountains through an ongoing process of erosion and deposition. The Site is 
underiain by several thousand feet of unconsolidated sediments including lake-bottom clays 
interbedded with thin discontinuous.sand lenses. The coarser grained sediments form aquifers 
which are used as a source of irrigation and drinking water in the Salt Lake Valley. 
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The topography at the Site is relatively flat with elevations varying slightly above and below 4225 
feet above mean sea level. The waste CKD addressed by GUI Is present in piles over much of 
the Site, creating an uneven ground surface; it will be removed during implementation of the OUI 
remedy. Eariy surveys show that before fill was placed at the Site, a grade break existed in the 
ground surface which bisected the triangular-shaped area along a northwest-southeast axis. Land 
to the northeast of this break was relatively high ground and was used for agricultural and 
residential purposes. Land southwest of the break was comprised of low-lying salt flats. The 
apparent purpose of placing the waste CKD on the Site was to raise the ground surface elevation, 
enabling development of this area. 

Drainage 

Drainage on the Site is poor. Occasionally water collects in confined depressions east and south 
of Site 2, between Sites 2 and 3 and nortti of Site 3. The Surplus Canal, which flows along the 
southern boundary of the Site, carries excess flow in a northwesterly direction from the Jordan 
River to the Great Salt Lake. The City Drain, part of the urban storm sewer system, bisects the 
Site, separating Site 3 from Site 2 and the West Site. A shallow drainage which carries surface 
runoff into City Drain has been excavated along the west boundary of the Link Trucking property, 
which is situated between Sites 2 and 3. 

•roundwater 

Groundwater under the Site occurs in three divisions; (1) a shallow groundwater body overiying 
confining layers, (2) local perched water bodies, and (3) an artesian basin. In general, the 
aquifers are separated by a confining bed consisting of a relatively impermeable interbedded 
series of clay, silt and fine sand ranging in thickness from 40 to 100 feet. 

The shallow unconfined aquifer is largely comprised of clay, silt and fine sand deposits. It is 
recharged by infiltration from precipitation, canals, irrigation, and surface water. Additionally, 
groundwater in the deeper aquifer typically moves upward into the shallow aquifer and is a source 
of recharge for the shallow aquifer. The shallow or unconfined groundwater in the area of the Site 
has been classified as Class II and Class 111 groundwater by the Utah Department of 
Environmental Quality. 

The deep confined aquifer is composed of clay, silt, sand and gravel, all hydrologically connected, 
with individual beds ranging from less than one foot to more than 50 feet thick. The maximum j 
thickness for the deep aquifer is approximately 1000 feet in the northern portion of the Salt Lake 
Valley near the Site. Water in the deep aquifer is under artesian pressure with upward flow 
gradients, resulting in some recharge to the shallow unconfined aquifer. The artesian aquifer, 
which flows to the north-northwest toward the Great Salt Lake, serves as the primary source_of 
groundwater in the Salt Lake Valley. It is used for stock watering, irrigation and industrial supply 
and public drinking consumption. 

^^Seven municipal wells are present at distances from one to three miles from the Site. There are 
^ K ? low yield private wells within one mile of the Site. 
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î  

^! 

fi 

I! 

eoetation 
i 

f Most of the area near the Site consisted of saltgrass alkali flats prior to industrial development. 
Currently, the Site is mostly barren of vegetation. However, there is still suitable habitat for 

f numerous animal species on the West Site and on the Site perimeter. The State of Utah (State) 
has classified the Surplus Canal as Class 3C, 3D and 4, which are protective of non-game fish 
and other aquatic organisms; waterfowl, shorebirds and other water-oriented wildlife; and for 
agricultural uses such as Irrigation of crops and stock watering. According to previous 
investigations, no listed or candidate threatened or endangered species are known to occur in the 
vicinity of the Site. 

II, Site History and Enforcement Activities 

i I All waste CKD deposited at the Site was produced between 1959 and 1983 by the Portland 
Cement plant located at 619 West 700 South in Salt Lake City, Utah. The plant was owned and 
operated by Portland Cement Company of Utah (PCU) unfil Septemh>er 1979, when Lone Star 
Industries (Lone Star) purchased the stock of PCU. At the fime of purchase, the name of the 
company was changed to Utah Portland Quarries, Inc. Although the waste CKD was placed on 
the Site by PCU and Lone Star, neither company owns the land comprising the Site. 

Dry waste CKD was reportedly placed on the West Site from 1965 until 1974. Disposal of dry 
kWaste CKD in the area of Site 3 occun-ed fi-om 1974 until 1978. At Site 2, waste CKD was 
'disposed as a dry material between 1978 and 1980 and as a wet slurry between 1980 and 1983. 

In response to complaints from area residents who were concemed about windblown waste CKD, 
the U.S. Environmental Protection Agency (EPA) initiated a Preliminary Assessment, which 
indicated the potenfial for risk to the community. In April 1984, Lone Star voluntarily began 
environmental investigafions at the Site which included the installation of groundwater monitoring 
wells to determine if groundwater contamination was present. In September 1984, Sites 2 and 
3 were proposed for inclusion on the Nafional Priorities List (NPL). In 1985, the investigation was 
organized and expanded as a Remedial Investigation/Feasibility Study (RI/FS) under a Consent 
Decree issued by the State. The Site was formally listed on the NPL on June 10, 1986. The 
West Site was added to the Superfund Site at this fime. On September 17, 1990, the EPA sent 
a Special Nofice Letter, which advised Potenfially Responsible Parties (PRPs) of their potential 
liability. The letters were sent to Lone Star Industries and the Site landowners, Williamsen 
Investment Co., Lawrence D. Williamsen, Sidney M. and Veoma H. Horman, Horman Family 
Trust, Calvin B. Brown and Southwest Investment, Inc. as identified PRPs. 

On July 19, 1990, a Record of Decision (ROD) was issued for Operable Unit No. 1 (0U1) ofthe 
Site. The selected remedy described in the ROD addressed the principal source of contamination 
at the Site through excavation and off-site disposal of the waste CKD. About 360 tons of chrome-
bearing bricks which were disposed with waste CKD are to be separated from the waste CKD, 
temporarily stored at the Site and managed as part of the 0U2 remedial acfion. In addition, 
groundwater monitoring for the Site will be initiated. Negotiations with the PRPs regarding the 
conductance of the remedy ended unsuccessfully. The State recentiy assumed the Superfund-
financed lead of OUI Remedial Design fi-om the EPA. Currently, the State is in the process of 
selecting a consultant to conduct the 0U1 remedial design work. 
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Environmental investigations fcDcusing on 0U2 have been conducted by the Utah Department of 
Environmental Quality (UDEQ) and the EPA. In October 1991, a Baseline Risk Assessment 
(BRA) which evaluated potential chemical exposure and the risks associated with contaminated 
soil and bricks was completed. It was followed in November 1991 by a Remedial Investigation 
(Rl) Report and Focused Feasibility Study (FFS). Upon finalization and approval of this ROD, the 
selected remedy will be implemented. 

III. Highlights of Community Participation 

Although the community has played a role in iSlte activities since 1983, when the EPA responded 
to complaints by area business owners who were concemed at>out airbome waste CKD being 
blown into their offices, community participation for 0U2 became most active in late 1991. Soon 
after the completion ofthe 0U2 Rl and FFS, Salt Lake City representatives and Salt Lake County 
Commissioners were briefed on the reports' findings and frie Preferred Altemative. Copies of the 
Proposed Plan were mailed to area residents and others on the mailing list on November 8,1991. 
The notice of availability for these reports and the announcement of the Preferred Altemative 
were published in the Salt Lake Tribune and Deseret News on November 10, 1991. News 
coverage ofthe release ofthe Proposed Plan was also provided by other major media in the Salt 
Lake City market, notifying the public of a scheduled public meeting and the public comment 
period. The Preferred Alternative presented in the Proposed Plan consisted of on-site treatment 
and on-site disposal of contaminated soil and chrome-bearing bricks. 

A public meefing to receive comments on the Proposed Plan was held November 20, 1991 and 
was attended by approximately 50 people, including concerned citizens, elected officials. State 
and EPA officials and legal representatives of Lone Star and some Site landowners. A transcript 
of this meeting is available for public review at UDEQ, the Chapman Branch of the Salt Lake City 
Public Library, and the EPA offices in Denver, Colorado. Media coverage of the public meeting 
included broadcasts that night and written news reports the following day. 

The 30-day public comment period, which was initially scheduled for November 12 to December 
13, 1991, was extended another 30 days in response to public interest. This extension was 
advertised in the Salt Lake Tribune and the Deseret News on December 8,1991. The comments 
received and responses to these comments are summarized in the Responsiveness Summary 
secfion of this ROD. 

EPA and the State have confinued to keep the community and local government officials informed 
regarding the status of the Site through on-going community relations acfivities. Regular briefings 
have been held by the UDEQ Superfund representatives for Salt Lake City and Salt Lake City-
County Health representatives to update them on Superfund sites within Salt Lake City, including 
the Site. During 1991, briefings were held in March and August. In addifion, the UDEQ 
Community Relations stafi' maintained regular phone contact with the Salt Lake City Council 
representative from the Site area and with Salt Lake City-County Heatth Department Community 
Relations personnel. 
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S".;. IV. Scope and Role of Operable Units Within Site Strategy 

For purposes of conducting remedial efforts, the Site has t»een divided into two operable units; 
OUI, the remedy of which focuses on the waste CKD deposited on the Site, and 0U2, which is 
defined as the on-site soils and other materials potentially contaminated by the waste CKD, 
specifically chrome-bearing bricks that were disposed of with the waste CKD. 

Groundwater contamination will be addressed as either a separate operable unit (0U3) or under 
the 5-year review of the GUI remedial action. Investigafion of the groundwater began during the 
GU1 RI/FS. Groundwater monitoring will occur during the GU1 remedial action. The GUI and 
OU2 remedies focus on source control and therefore do not include groundwater treatment. This 
approach was based on a numt)er of fectors, including: there Is no preserrt uses of the 
groundwater impacted by the Site; short-term potential use is minimal; the extent of groundwater 
contamination is limited; and remedies which remove the contamination sources are expected to 
accelerate improvement in the groundwater quality. If monitoring indicates that source removal 
does not provide adequate protection of human health and the environment, additional 
Investigation and remediation will be initiated. The approach which most efficiently addresses the 
problem will determine whether groundwater contamination is addressed as a third OU or under 
the GUI five-year review. 

This ROD addresses 0U2. The waste CKD addressed by GU1 is the primary source of 
contamination of on-site soil. For this reason, the waste CKD is being removed during the 0U1 
remedial action. However, the on-site contaminated soil and chrome-bearing bricks also provide 
a potenfial source of groundwater contamination on the Site; therefore, the remediafion of these 
sources is addressed by this ROD. 

The BRA determined that condifions at the Site after implementation of the OU 1 remedy will pose 
a risk to human health and the environment. Specifically, the high alkalinity of the soil and the 
lead levels detected in the contaminated soil pose a risk through direct contact, ingesfion, and 
inhalation. The selected remedy for GU2 reduces these principal threats as well as prevents 
further contamination of the groundwater. Risks associated with the chrome-bearing bricks that 
were excavated with the waste CKD during the GUI remedial action are also addressed in 0U2. 

SJC:. : . . 
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V. Summary of Site Characteristics 

Nature and Extent of Contamination 

The waste CKD addressed by OUI and the chrome-bearing bricks disposed with the waste CKD 
;are,a source of contamination of the underlying soil and groundwater. Additionally, the 

. .contaminated soils beneath the waste CKD are a potential source of groundwater contamination. 
.^Contaminants related to the waste CKD have been detected above background concentrations 
I ih^shallow groundwater to a depth of about 25 feet both on the Site and immediately north of the 
^ Site. There are no known users of shallow groundwater in the immediate vicinity of the Site. 

?-?-î .̂' "'̂ ^̂ '̂ ^̂  '^ f̂ *̂  evidence that groundwater from the deeper artesian aquifer has been affected by 
"' " rwaste CKD constituents on the Site. 
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Several potentially toxic metais in OU2 soils exceed local background levels: cadmium, 
chromium, chromium VI (hexavalent chromium), lead and molybdenum. In addition, the high 
alkalinity of the soil on Site Is higher than the background, causing alkalinity to be a potential 
concem as well. Statisfical analysis of on-site sampling results for soils indicates that an 
Insufficient number of sampies were analyzed to eliminate arsenic, a known human cardnogen, 
as a potential contaminant Since the waste CKD was found to contain elevated levels of arsenic, 
it was suspected that the underlying soil would also contain elevated arsenic levels. Detected 
concentrafions of chemicals of potential concem and pH are shown in Table V-1. 

Samples of contaminated soil and chrome-bearing bricks were analyzed using the Toxicity 
Characteristic Leaching Procedure (TCLP). Detected concentrations in the contaminated soil 
exceeded the toxicity characteristic hazardous waste criterion for lead of 5 milligrams per liter 
(mg/L), and the soil has a hazardous waste code of D008. Chromium concentrations in the 
chrome-bearing bricks ranged tjetween 1238 mg/L and 6977 mg/L, greater than the toxicity 
characterisfic hazardous waste criterion for chromium of 5 mg/L. Once excavated, the chrome-
bearing bricks have the hazardous waste code of D007. As a characteristic hazardous wastes, 
treatment is required prior to disposal In accordance with the Land Disposal Restrictions (LDRs) 
promulgated under the Resource Conservafion and Recovery Act (RCRA). Comparison of the 
results of both total chromium and hexavalent chromium indicate that most or all of the chromium 
that can be leached Is in the hexavalent state in these brick samples. 

TABLE V-1 
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN IN SOILS 

- " " . J " — - '-

Arsenic 

Cadmium 

Chromium 
(Total) 

Chromium VI 

Lead 

Molybdenum 

Alkalinity 

pH 

23/23 

6/23 

23/23 

21/23 

23/23 

22/23 

23/23 

23/23 

1.1-55.1 

0.96-8.1 

4.7-66 

ND-3.1 

4.6-2730 

0.84-150 

1680-13100 

10.3-13.3 

8.64 

1.16 

21.19 

0.91 

420.2 

27.8 

6463 

11.75 

^ ^ . X f e . S S ^ ^ ^ 

w 
13.92 

1.9 

27.5 

1.25 

772.4 

43.3 

7543 

12.1 

.002-.06 

NA 

.01-.07 

NA 

.02-24.7 

NA 

NA 

NA 

"0ack#o1ijkt--

.s ".• ' s . c v^S^'^C " 

^ '.• ^ ^ •• ^ - , ^ - s . 

3.4-24.2 

.25-2.5 

3.1-22.9 

ND 

39.8-327 

1.3* 

443* 

8.2* 

Total concentrations in milligrams per kilogram (mg/kg) 
* Range not available, arithmetic mean of background values given 
ND Not Detected 
NA Not Analyzed 



Joil situated Ijetween the base of the waste CKD and the top of the groundwater were 
investigated under GU2. The volume of this soil is approximately 488,000 cubic yards. Of this 
total votume, an estimated 27,4(X) cubic yards of soil exceed the healtii-based levels for lead, all 
of which are located on Site 2. 

After implementafion of the GUI remedy, the chrome-bearing bricks will be located in a temporary 
storage area. 

Contaminant Fate and Transport 

Contaminants present in soil may potentially migrate Into air, groundwater, or surface water. Soil 
contaminants may leach Into groundwater as a result of infiltrating water or rising groundwater 
levels that contact contaminated soil. Suspended soil particles can also contribute to airborne 
contamination. Contaminants could also be transported, either in solution or sorbed to sediments, 
by surface water runoff or groundwater discharge. Soils may also act as the source of chemicals 
taken up by vegetation or by animals. All of these types of migration mechanisms have either 
been observed or could potentially occur at the Site. 

The current risk of exposure to area residents is minimal since there are no nearby residences 
to the north (down-gradient) and northwest (downwind) of the Site. 

VI. Summary of Site Risks 

HUMAN HEALTH RISKS 

As part of the RI/FFS, 23 soil samples from seven on-site locations were collected at a variety 
of depths and were analyzed for 14 metals as well as pH, conductivity and alkalinity. Based on 
a statistical comparison (t-test) of contaminant concentrations in Site soils to those found in 
background soils, the BRA identified six chemicals of potential concern at the Site: arsenic, 
cadmium, total chromium, hexavalent chromium, lead, and molybdenum. Also identified as 
potential health concerns at the Site were highly alkaline soils and chrome-bearing refractory 
bricks. Each of these potential health concerns was evaluated under a hypothetical exposure 
scenario consisting of futijre residential use of the Site. Current land uses were not considered 
to represent potential contaminant exposure because the Site is presently not used and is fenced 
to prevent trespassing. 

Exposure Pathways 

Several potential exposure pathways were evaluated within the residential exposure scenario. 
These consisted of; 

Dermal contact; 
Incidental soil ingestion; 
Ingesfion of indoor dust; 
Inhalation of airborne dust following implementation of 0U1 remedy; and 
Ingestion of homegrown produce. 



* # ) 

The pathways resulfing in the largest amount of exposure to contaminants are ingestion of dust 
and ingesfion of produce. Of the chemicals evaluated, exposures to molybdenum are the 
greatest. However, this exposure does not correspond to the greatest risk to human health due 
to molybdenum's low toxicity relative to the other chemicals of concem. Groundwater was not 
evaluated as an exposure pathway since it will be addressed in the future. Exposure to surface 
water was not evaluated in the BRA as this pathway was considered incomplete. Risks 
assodated wfth the chrome-bearing bricks and the waste CKD were quantified during the GUI 
investigations. The GU2 BRA did not re-evaluate the risk associated with the chrome-bearing 
bricks. 

Exposure assumptions were developed in accordance with EPA guidance documents. These 
assumptions were based on a residential scenario and were time-weighted over a 30-year period 
for all pathways except ingesfion of indoor dust, which was evaluated only for children up to 2 
years of age. Two year old children exhibrt pica (soil eating) behavior and are susceptible to the 
adverse effects from contaminant exposure. Specific exposure assumptions for each pathway 
are presented in Table VI -1 . Due to the lack of an established threshold exposure level for lead, 
exposures to lead were evaluated using the U.S. EPA Integrated Uptake Biokinetic (IU/BK) model, 
which evaluates exposures to the following media: air; diet; drinking water; soil and indoor dust; 
paint; and matemal contribution during gestation. Three pathways were selected for site-specific 
quantitative evaluation: ingestion of soils and indoor dust, inhalation of airborne dust, and 
ingestion of produce. Default values provided by the lU/BK model were used for the remaining 
pathways. It was assumed that children at the Site would not be exposed to lead-contaminated 
paint and that fetal exposures would be comparable to the U.S. normal matemal lead level of 7.5 
micrograms per deciliter (pig/dL). Additional assumptions of the lU/BK model are that 
gastrointestinal absorption of lead is 50 percent, that 2-year old children have an inhalation rate 
of 5 m^/day, and that the lungs absorb 32 percent of inhaled lead. Lead exposures that are 
predicted by the lU/BK model are then compared with an acceptable blood level, currently set at 
10 (xg/dL. 

A summary of analytical results and exposure point concentrations for contaminants in soil, air 
and produce are presented in Tables V - 1 , VI-2 and VI-3, respectively. Exposure point 
concentrations for contaminants in soil are based on the 23 soil samples collected, which included 
samples collected at the surface and at depths of up to 3.92 feet below the surface. A 95-
percentile upper confidence limit was calculated on the arithmetic mean and used as the 
exposure point concentration. 

Contaminant concentrations in dust were assumed to be equal to those found in soil. 
Contaminant concentrations in air were estimated using several models which used contaminant 
concentrations in the upper six inches of soil as well as site-specific meteorological data. 
Contaminant concentrafions in produce were estimated assuming airborne deposition of 
contaminants onto plants and uptake of contaminants from soil by roots. 
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TABLE VI-1 
ASSUMPTIONS FOR EVALUATED EXPOSURE PATHWAYS 

Exposure 
Frequency 
(days/yr) 

350 350 52 37 

Exposure Duration 
(years) 

30 30 30 

Ingestion/1 nhaiation 
Rate 

120 mg/day 200 mg/day 151 g/day Vine 
144 g/day 
Leafy 
114 g/day 
Root 

20 

Fraction of Time 
Spent Exposed via 
Pathway 

0.04 0.74 Not Applicable 

Fraction Ingested 
from a 
Contaminated 
Source 

0.37 0.71 1.0 

Body Weight (kg) 48 16 48 48 

Oral/Inhalation 
Absorption/Retenti 

on 

0.8 Arsenic 
1.0 Cadmium 
1.0 Chromium 
1.0 
Molybdenum 

0.8 /\rsenic 
1.0 Cadmium 
1.0 Chromium 
1.0 
Molybdenum 

0.8 Arsenic 
1.0 Cadmium 
1.0 Chromium 
1.0 
Molytxlenum 

0.23 Arsenic 
0.75 Cadmium 
1.0 Chromium 
1.0 
Molybdenum 
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TABLE Vl-2 
SUMMARY OF AIRBORNE DUST CONCENTRATIONS 

CHEMICALS OF POTENTIAL CONCERN 

Arsenic 8.02E-04 

Cadmium 2.02E-04 

Chromium (Total) 2.04E-03 

Chromium VI 7.77E-05 

Lead 3.86E-03 

Molybdenum 1.36E-03 

based on soil concentrations 

TABLE VI-3 
SUMMARY OF METAL CONCENTRATIONS IN HOMEGROWN PRODUCE 

. . , . >>..vX,>,«.x>.>..i.sX-:<>..««^,...,>,.,^. 
•*Wi!lfe«*;^«s8!!k;^»Sst,^«.4S«5S«.- ' . ^ • 

• ^ii '^*^V"'V.'VlAiVwSrt" AIVA-A AM-V.»AlVAr 1. ' . - A^ AP AVIA 
• • " > ' ^ « ^ > , . > . .-• 

Arsenic 5.57E-03 2.78E-02 1.39E-02 

Cadmium 1.71 E-02 5.70E-02 6.27E-02 

Chromium (Total) 3.74E-02 3.74E-02 3.74E-02 

Chromium VI 1.70E-03 1.70E-03 1.70E-03 

Lead 2.10E-01 8.40E-01 8.40E-01 

Molybdenum 1.19E-00 1.19E-00 1.19E-00 

* Estimated concentrafions as a result of deposition and uptake by roots 
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Tlus report describes the objectives, procedures and results of the groundwater activities that 
will support remedial design (RD) of the Portland Cement Sites 2 and 3 Superfund Site (Site). 
The need for groundwater remediation at the Site will also be decided based on data obtained 
from these acti'vities. Five types of activities are being implemented, as descrit>ed in 
Addendum B of the Field Sampling Plan: a well survey; monthly water level measurements; 
installation of monitoring weUs, installation of staff gauges and quarterly groundwater 
sampling. The following sections descrilje Site background. Site hydrogeology, and the 
objectives, strategy, rationale and results of each acti-vity. 

1.1 SITE BACKGROUND 

The Site is located in Salt Lake City, Utah. It is comprised of three separate but 
adjacent properties known as Site 2, Site 3 and the West Site, as shown on Figure 1.1-1. 
The Site is mostly within the area bounded by Indiana Avenue, Redwood Road, the 
Jordan River Surplus Canail cmd Interstate 215. 

Between 1965 and 1983, cement kiln dust (CKD) and chromium-b>earing refractory bricks 
(Cr-bearing bricks) were deposited on the Site, resulting in soil, surface water and 
groundwater contamination. For purposes of selecting a remedy, the Site was divided 
into two operable units: Operable Unit 1 (QUI), which addressed the CKD deposited 
on the Site, and (Dperable Unit 2 (OU2),. which was defined as the Cr-bearing bricks, 
which -were disposed of with the CKD, and the contaminated on-site soils. These soils 
include the natural and imported fill soils associated vntix the site that have been 
contaminated above risk-based levels. Elevated concentrations of arsenic, chromium 
and lead, attributed to leaching from Site wastes, have been detected in Site soils. 

In July 1990, a Record of Decision (ROD) was issued for GUI. The remedy selected for 
GUI consisted of excavation and off-site disposal of the CKD, as well as separation and 
temporary on-site storage of the Cr-bearing bricks and groundwater monitoring. In 
March 1992, the OU2 ROD was issued. The OU2 selected remedy called for excavation 
of contaminated soil (greater than 500 mg/kg lead or 70 mg/kg arsenic), treatment of 
contaminated soil and Cr-bearing bricks to enable land disposal, and off-site disposal. 
A protective layer of dean fiU was to l>e installed on the Site. The OU2 ROD also called 
for groundwater monitoring to evaluate the nature and extent of groundwater 
contamination on the Site. Groundwater contamination wiU be addressed after the 
removal of potential contaminant sources (CKD and contaminated soU) under the five-
year re-view of GUI or as a third OU. 

In December 1992, the Utah Department of Environmental Quality (UDEQ) awarded 
URS Consultants, Inc. (URS) a contract to provide RD and remedial action (RA) 
oversight services for GUI and GU2, which had l>een merged into a single operable 
unit in May 1992. RD is expected to be completed in Spring 1994. RA construction is 
expected to begin in June 1994. 
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HGURE 1.1-1 
Waste Cement Kiln Dust Disposai Sites 

from Dames and Moore, March 1986 
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1.2 PREVIOUS WORK 

Approximately 11 piezometers and 49 monitoring weUs were instaUed on and near the 
Site between 1984 and 1989 by Dames and Moore for Lone Star Industries to support 
Phases I and H of the Remedial Investigation (RI). The piezometers were constructed 
with 2-inch PVC, were screened at an interval of approximately 8.5 to 15 feet below 
ground siurface and were left unlocked after completion. It is doubtful that the 
piezometers were sampled, because no data or reference of sampling was found. 

The monitoring weUs are also constructed with 2-inch PVC. Section 1.3 of this report. 
Addendum B and the RI reports provide detailed discussions of the subsurface geology 
at the Site. All but 6 monitoring weUs screen what has been referred to in the W as the 
shaUow aquifer at approximately 15 to 30 feet in depth below ground surface. There 
are six weU nests which comprise of one shaUow weU and one deep weU. The deep 
weUs are approximately 45 to 55 feet in depth below ground surface. The RI referred 
to these weUs as deep although the deep prindpcd aquifer is at least 100 feet below the 
ground surface. 

Groundwater samples were coUected and analyzed for total and dissolved metals and 
inorganic parameters Ijetween 1984 and 1989. Groundwater flow at the shaUow and 
deep intervals was also characterized during the RI. 

1.3 SUMMARY OF SITE HYDROGEOLOGY 

Data from previous investigations indicate the foUowing regarding the shaUow 
groundwater system: 

• The subsurface geology is comprised of interbedded fine grained sand, sUt and 
day, becoming more clayey v^th depth. The uppermost geologic unit on the 
Site is considered the confining layer which separates the unconfined aquifer, 
which is absent on the Site, and the deep prindpal aquifer, which is present at 
the Site at depths of greater than 100 feet below ground surface. 

• Confined conditions have been encountered at depths below 30 - 40 feet zmd are 
a result of the gradational firung downward of the Uthology. Sand stringers 
within the confining layer are water bearing and can be tracked over a 1 - 2 mUe 
distance. An upward vertical gradient has been documented across much of the 
Site. A dov^mward vertical gradient appears to be present on the westem 
portion of the West Site, the northem portion of Site 3, and the southem portion 
of Site 2. 

• Two intervals have been investigated during previous activities. The shaUow 
interval, which is unconfined, was characterized by weUs completed at a depth 
of between 15 and 25 feet below ground surface. The deep interval, which is 
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confined, was characterized by weUs completed at a depth of between 45 and 
55 feet below ground surface. Groundwater flow in the shaUow interval is 
controUed by City Drain, Surplus Canal and a north-south trending sanitary 
sewer conduit that separates Sites 2 and 3 from the West Site. Water in City 
Drain and the Surplus Canal flows to the northwest. Flow in the sanitary sewer 
is to the north. Groundwater flows toward the sewer conduit and to the north, 
and/or toward Gty Drain and then to the northwest. Documented groundwater 
flow at the shaUow interval has been into and away from Surplus Czmal, 
depending on the water level of the Siurplus Canal, which can be controUed by 
the local flood control district. Groundwater flow directions in the deep interval 
are difficult to determine based on existing data. The potentiometric siurface of 
the deep interv«il appears to be mounded under City Drain, vdth groundwater 
north of City Drain flowing northwest and groundwater south of City Drain 
flowing southwest. Potentiometric surface maps of the shciUow and deep 
intervals are induded in Section 4.2. 

• Elevated levels of pH, total dissolved soUds (TDS), arsenic, molybdenum, 
chroinium and lead have been detected in Site groundwater, primarily in the 
shaUow interval. Arsenic, chromium, molybdenum and pH were detected at' 
levels exceeding federal drinking water standards (or Maximum Contaminant 
Levels (MCLs)). Although no MCLs have been estabUshed for molytxlenum and 
TDS, concentrations measured in June 1993 exceeded background levels. Section 
4.5 contains maps shovnng pH and concentrations of arsenic, chromium, 
molylxienum and TDS. 

• Groundwater quaUty improves with depth. This could be a result of soU 
attenuation and/or the upward vertical gradient hindering downward 
contaminant migration. 

68-44084.04.00000 
\portland\gwtrpt\section.l:etr 



URS Consultants, Inc 
Contract No. 932290 

Portland Cement Groundwater Activities Report 
Date: 8/20/93 

Page 7 

TABLE 3.5-2 

Summary of Groundwater Analyses 

ll 
ANALYSIS 

I Arsenic 

1 Cadmimn 

1 Chromium 

I-ead 

Manganese 

1 Molybdenum 

pH 

1 TDS 

RATIONALE 

Previocjsly detected at concentrations tl\at exceed federal or 
state dnnking water standard. 

Previously detecrted at concentrations exceeding state 
groundwater quality standard. 

Previously detected at concentrations exceeding listed 
(proposed) MCLG. 

Critical for determining pre-discharge treatment levels. 

Previously detec:ted at levels exceeding state groundwater 
quality standard. { 

Critical for determining pre-discharge treatment levels. 
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5.0 SUMMARY OF PRE-REMEDIAL ACTION CONDITIONS 

5.1 SUMMARY OF GROUNDWATER ACTIVITIES 

5.1.1 RI/FS Groundwater Activities 

Groundwater acti-vities were conducted by Dames and Moore in two phases 
between 1984 and 1989 as part of the site-wide RI/FS. WeUs and piezometers 
were instaUed to monitor the flow and quaUty of groundwater in two zones 
within the shaUow unconfined aquifer beneath the Site. The shaUow interval is 
comprised of the sandy strata between 10 and 30 feet below ground surface. 
The deep interval is a sandy unit between 35 and 50 feet below ground surface. 
A series of monthly water level measurements and sample coUection events 
were conducted. Slug tests were conducted on aU weUs and pump tests were 
conducted on selected weUs upon completion of sampling activities. 

The analyticjii results indicated elevated levels of arsenic, chromium, lead, 
molybdenum, TDS, pH, alkalinity, potassium and fluoride in the shaUow 
interval. The horizontal and vertical conductivities calculated from the aquifer 
test results ranged from 1.7 x 10"* to 1.1 x 10^ cm/sec and 7.1 x 10"* to 7.9 x 10"* 
cm/sec, respectively, 
interval from the Site. 

Analjrtical data also indicated no effect on the deep 

5.1.2 Remedial Design Groundwater Activities 

Access Agreements; URS worked with UDEQ to obtain access to private and 
pubUc properties on which existing or proposed monitoring weUs induded in 
the RD monitoring program were located. An access agreement was developed, 
presented to, and executed by each landowner. Copies of the agreements are 
induded in Appendix D. The owners' names, location of their respective 
properties, weUs of interest and agreement expiration date are listed below: 

TABLE 5.1-1 
Summairy of Access Agreements 

ll 
II Property Owner 

Calvin Brown 

1 Richard Erickson (D&D 
1 Assodates) 

HANCO Limited 

Horman Trust 

Pingree Assodates 

Salt Lake a t y Department of 
PubUc Works 

Lawrence Williamsen; Williamsen 
Investment 

Lawrence Williamsen; Williamsen 
Investment 

Property Description 

West Site west of 1-215, welU FW-M and PW-P 

Northeast portion of Site 3, well P3-H 

Parcel south of Site 2, well P2-I 

Sites 2 and 3, all onsite P2- and P3- wells, and 

a2-v 
Parcel west of 1-215 and north of Qty Drain 
tributary, wells FW-N and PW-O 

Indiana Avenue right-of-way, wells P3-K and P3-L 

West Site east of 1-215 all PW- wells on the West 
Site 

North of the West Site, east of 1-215, well PW-V 

Expiration Date 

RA completion 

None 

RA completion 

RA completion 

RA completion 

none 

7/31/94 

4/12/94 
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Well Survey; URS conducted a weU survey in May 1993 to evaluate the physOcai 
condition of the onsite weUs and offsite weUs adjacent to the Site. The purpose 
of the weU survey was to identify weUs in good condition that could be 
monitored during RD. The condition of the weU screen, weU casing, protective 
casing, lock, cap and concrete pad were examined. Appendix A contains the 
results of the weU survey. 

Stream Gauge and Well Installation/Maintenance; Two stream gauges were 
instaUed in the City Drain in July 1993 to coUect stream level data during RD. 
In addition, a line was marked on the northeast 1-215 overpass support to 
provide stream level data from the Surplus Canal. 

URS instaUed 10 weUs and one piezometer in October 1993 to provide additional 
water level and water quaUty data. Seven deep weUs with screened intervals 
between 35 and 50 feet were instaUed adjacent to a new or existing shaUow weU. 
Three shaUow weUs with screened intervals between 12 and 30 feet were driUed 
to replace existing shaUow weUs which were identified during the weU survey 
to be in poor condition. One piezometer was instaUed to provide water level 
data for die area west of the sewer aUgnment located along the westem edge of 
Site 3. Although the piezometer was constructed as a weU, its use was limited 
to the coUection of water level measurements as per the access agreement with 
the landowner and is referred to as a piezometer. The details regarding the 
instaUation of the weUs and the piezometer aie presented uri Section 4.3. and 
Appendix C. 

AU weUs, stream gauges and stream datums utilized in the monitoring program 
were surveyed to provide accurate locations and elevations. WeU locations are 
plotted on an aerial photograph in Appendix E. Periodic maintenance induded 
painting, labelling cmd installing locks on the protective casings and cleaning the 
stream gauges in Qty Drain. 

Monthly Water and Stream Level Measurements May 1993 to August 1994; 
Water levels in 34 weUs were measured monthly beginning with the_weU^iiiryex j^'iU 
in May 1993 and continuing monthly through Septembc(^993.^ TJuring October 
through December 1993 the new wells (induding the replacement weUs) and the 
original weUs were monitored, for a total of 45 weUs. During January through 
August 1994, only the replacement weUs were morutored, reducing the total to 
40 weUs. Combustible gases were monitored in aU the weUs monthly beginning 
in February 1994 due to an observed pressure buUd-up in weU P3-Ca in 
December 1993. Organic vapors were monitored in May and October, 1993 and 
March 1994. 

Stream levels were measured in the City Drain and Surplus Canal from July 1993 
through August 1994 in conjunction -with the monthly weU water level 
measurement program. 
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Quarterly Groundwater Sampling; Five quarterly groundwater sampUng events 
were conducted from June 1993 through July 1994. The first saunpling event 
induded 15 shaUow and three deep weUs for a total of 18 wells. The ten new 
weUs and four existing weUs were also sampled during October 1993 and during 
aU subsequent sampling events to better delineate the limits and movement of 
contamination. The samples were analyzed for pH, TDS, and total and 
dissolved arsenic, cadmium, chromium, lead, manganese and molybdenum by 
Mountain States Analytical in Salt Lake City. The analytical data were vaUdated 
by Environmental Data Services of Denver. 

5.2 SUMMARY OF RESULTS 

5.2.1 Site Geology and Hydrogeology 

The geologic terminology of the Salt Lake VaUey, including the Site vicinity, has 
recentiy tjeen reinterpreted. Previous studies had considered the native zone 
underljong the CKD and other fiU materials as part of the confining bed which 
overlies the Deep Prindpal Aquifer. This unit is now considered part of the 
shaUow unconfined aquifer, which comprises the entire subsurface interval 
above a confining bed of variable thickness which overUes the Deep Prindpal 
Aquifer. 

Confined conditions exist locaUy, defining at least three zones within the 
shaUow unconfined aquifer on the Site. Permeable horizons Ue at depths of 10 
to 25 feet and 40 to 95 feet, corresponding to the shaUow and deep interval, 
respectively. A deeper zone was encountered in a deep borehole driUed during 
the RI but has not been fuUy delineated in the vicinity of the Site. Data from 
this borehole indicates that tfiis zone appears to extend from 110 to at least 145 
feet in depth. 

The shaUow unconfined aquifer on the Site consists of interbedded sUty, fine to 
medium grained sands, silts and clays -with occasional coarser materials present. 
A lateraUy continuous fine grained zone at a depth of approximately 30 feet 
confines the underlying deep interval, resulting in an upward gradient condition 
between the shaUow and deep intervals beneath the Site. 

5.2.2 Groundwater Flow 

Hydrographs containing monthly water level and predpitation data are shov^m 
in Figures 5.2-1, 5.2-2 and 5.2-3. The hydrographs indicate that water levels 
within the shaUow interval on the Site were controUed or affected primarily by 
fluctuations in Surplus Canal levels and/or predpitation. Water levels in shallow 
weUs near the Surplus Canal on the West Site and Site 2 mirrored changes in the 
canal, particularly during the drastic faU and rise of the canal in January and 
May 1994, respectively. Figure 5.2-la. There was littie fluctuation in the water 
level in City Drain. Water levels in shaUow weUs near City Drain reflected 
changes in monthly predpitation. Figures 5.2-lb,c. Elsewhere on the Site, water 
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levels in shaUow weUs were also controUed by monthly predpitation. Figures 
5.2-2a,b,c. Water levels in the deep interval appear to be affected primarily by 
predpitation except near the Surplus Canal, where corresponding fluctuations 
in the Surplus Canal and deep weU water levels were evidenced. Figure 5.2-3. 

Monthly potentiometric maps were constructed for the shaUow and deep 
intervcds using the water level measurement data coUected from May 1993 
through August 1994 and are included in Section 4.2. General flow trends 
persisted within both intervals during the monitoring period, except for a shift 
in flow directions when the level of the Surplus Canal dropped approximately 
seven feet between January and April 1994. 

Groundwater flow in the shaUow interval flowed northeasterly towards the Qty 
Drain on the West Site and northwesterly towards the City Drain on Site 2. A 
second component of flow towards the sewer alignment developed to varying 
degrees on Site 2 and the West Site. The shaUow interval flow beneath Site 3 
and the adjacent parcel to the west was generaUy towiurd the City Drain and the 
sewer alignment. Low stream levels in the Surplus Canal in January, March and 
April 1994 led to the development of a local groimdwater divide beneath the 
central and southem portions of the West Site and the southem portion of Site 
2. Flow south of the divide was towards the canal during these periods. A 
second exception to the general shcdlow interval trends persisted in the area of 
the City Drain/sewer aUgnment intersection. Water levels in weU P2-F were 
consistentiy lower than the stream levels measured in Qty Drain, and water 
levels in P3-D and PW-V were dose to or below Qty Drain stream levels 
throughout the monitoring period. Figure 5.2-lc. These weUs may Ue within a 
narrow low in a sand body beneath the City Drain -with a northwest gradient 
which locaUy represents the pathway of groundwater discharge for the areas 
north and south of the City Drain. Qays and fine sUts in the stream bed would 
restrict the infiltration rate of water in tiie Qty Drain, accounting for Qty Drain 
stream levels above water levels in some adjacent weUs which represent the 
shaUow interval water table. 

HydrauUc gradients in both the shaUow and deep intervals have been variable 
throughout the monitoring period. The shaUow interval graciient has remged 
from 0.00013 to 0.06 feet/foot and the deep interval gradient has ranged from 
0.0(X)8 to 0.04 feet/foot. The gradients in particular areas of the Site have been 
consistent, with the highest (steepest) shaUow interval gradient consistentiy 
occurring in the northwest comer of the West Site and the lowest (most gentie) 
gradient consistentiy occurring in the eastem portion of Site 2 or Site 3. 

Comparison of the shaUow and deep interval monthly potentiometric surface 
data has documented the existence of an upward vertical gradient which has 
persisted throughout the monitoring period. This gradient has reduced the 
potential for the downward movement of contamination into the deep interval. 
Table 5.2-1. The zero values reflect very smaU negative gradients rounded to the 
nearest 0.1 feet/foot, with the exception of the smaU positive gradient for 
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P3-Ga/P3-0 in March 1994. This anomalous gradient may be attributed to 
operator or instrument error, which is suggested by the uncharacteristicaUy large 
fluctuation in the P3-G water level for the March 1994 event. The units 
represent the difference in water level elevation between weUs in a nested pair 
per foot of difference in the elevation of the weU screen midpoint for the same 
two weUs. 

Surface water features in the Site area include the Surplus Canal, a controUed 
stream, and the City Drain, which coUects stormwater drainage and had a very 
low flow during the monitoring period. Standing water coUects in several 
depressions located on and adjacent to the Site: consistentiy along the eastem 
and northem edge of Site 3; along the southeastem and southem edge of Site 
2; along the southern edge of the eastem limb of Site 2; and along the southem 
and westem edge of the north limb of Site 2, during the winter arid spring 
months. The depressions are closed on aU sides with no outiets to other surface 
water bodies. The water in these depressions has a simUar appearance to the 
contaminated groundwater samples coUected on the Site, most likely as a result 
of exposure to CKD present on the surface. 

5.2.3 Groundwater Quality 

The results of the five sampling events are depicted on the series of maps 
induded as figures at the end of Section 5. Figures 5.2-4 and 5.2-5 show the 
extent of contamination for the shaUow and deep interval for each anal)rte based 
on July 1994 data. The shaUow interval map iUustrates the coinddence of the 
plumes and their general onsite occurrence. The single exception is manganese, 
for which the lower concentrations underUe the Site. MCL exceedances within 
the deep interval beneath the Site indude only pH and a smaU lead plume 
present beneath the southem portion of the Site. The low manganese 
concentrations beneath the Site were measured in the deep interval samples as 
weU. 

Figures 5.2-6 through 5.2-13 depict quarterly plume movement in the shaUow 
and deep intervids. Maps were constructed only for analytes for which 
significant changes in position or size were noted between quarterly sampling 
events. ShaUow interval maps indude: chromium, lead, manganese and 
molybdenum. Deep interval maps indude: arsenic, chromium, lead and pH. 
The degree of correlation between the distribution of the shaUow and deep 
interval plumes for each analyte are discussed in the quarterly sampling 
summaries in Section 4.5. 

The shaUow interval plume movements are summarized by analyte below: 

Ghromium The chromium plume has not moved in any particular direction 
during the monitoring period. In the Site 2/West Site area, the 
most eastem extent of chromium exceedances occurred in October 
1993, the most westem extent occurred in April 1994 and in 
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general the plume has remained beneath Site 2 and the eastem 
half of the West Site. On Site 3 the most eastem extent of the 
plume also occurred in October 1993 and in general has remained 
beneath the westem half of the Site, Figure 5.2-6. 

Lead Lead exceeded the state standard for three of the five sampling 
events: October 1993 and April and July 1994. The plume 
diminished significantiy in size between April and July 1994 and 
encompassed only a smaU area in the southwest comer of Site 3 
in July 1994, Figure 5.2-7. 

Manganese The area exceeding the proposed MCL for mzmganese migrated 
more between quarters in the Site 2/West Site area than on Site 3. 
It is important to note that the curea outside the contour denoted 
by hachure marks represents the exceedance area. The presence 
of low mangemese concentrations beneath the Site suggests that 
the water quaUty chemicaUy affects the retention of manganese in 
groundwater. Figure 5.2-8. 

Molybdenum The size and location of the molybdenum plume varied to a lesser 
degree between sampling events than those of other analytes. 
There has been a general westward movement on Site 3 
throughout the monitoring period. The plume beneath the Site 
2/West Site area diminished in size between the October 1993 and 
January 1994 events then expanded to beyond the October 1993 
limits during the AprU and July 1994 events. There has, however, 
been no significant movement of the Site 2/West Site plume 
throughout the monitoring period. Figure 5.2-9. 

The deep interval plume movements are summarized by analyte below: 

.Arsenic Exceedances of the MCL for arsenic occurred only during the 
October 1993 and January 1994 events. In October 1993 
exceedances were detected on Site 2/West Site and Site 3. During 
the next quarter there were no exceedances on Site 3 and the area 
on Site 2/West Site diminished significantiy and moved 
northeasterly to the central portion of the West Site, Figure 5.2-10. 

. Chromium There were no exceedances of the chromium MCL during the 
June 1993 and July 1994 events. The plume progressively 
diminished in size during the October to April period but there 
was littie movement noted in either area of the Site, Figure 5.2-11. 

. Lead The state standard for lead was exceeded for aU but the June 1993 
event and the exceedances occurred only in the Site 2/West Site 
area. The plume progressively diminished in size, and by July 
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was restricted to a smaU area in the central portion of the West 
Site, Figure 5.2-12. 

. pH The upper MCL for pH was exceeded for aU events except the 
June 1993 event. The plume diminished in size between October 
1993 and April 1994 but remained unchanged between April and 
July 1994 in the Site 2/West Site area. On Site 3 die upper MCL 
was exceeded only for the October 1993 and Jemuary 1994 events 
and remained essentiaUy unchanged in size and location. Figure 
5.2-13. 

5.3 GROUNDWATER IMPACT ON REMEDLAL DESIGN/REMEDIAL ACTION 

The presence of contaminated groundwater above the designated base of excavation and 
the need for continued groundwater monitoring after RA has affected RD and wiU affect 
RA. Four specific issues have been addressed in three technical specifications 
developed during RD: 

• Specification 2140 Dewatering 
• Specification 2201 Monitoring WeU and Piezometer Abandonment 
• Specification 2202 Monitoring WeU Reconstruction 

These issues are discussed in the foUowing sections. 

5.3.1 Construction Dewatering and Construction Water Detention 

CKD and contaminated soU are present within the saturated zone on Site 2 and 
the West Site. As excavation progresses below the water table, groundwater wiU 
flow into the excavation(s). RD caUs for the removal of construction water from 
the excavations to lower the moisture content, and consequentiy the weight, of 
the excavated material which wiU be transported off the Site. Because of the 
expected chemical characteristics of the construction water, construction water 
cannot be discharged untreated into Qty Drain or the Surplus Canal. Technical 
spedfication 2140 directs the RA contractor to capture construction water from 
the excavation(s) and temporarily store it in lined impoundments to be 
constructed on Site 3. To promote zero discharge, the impoundments are to be 
buUt to the specifications promulgated for hazardous waste impoundments. 

The construction water wiU be simUar in quaUty to groundwater in the shaUow 
interval and -wiU contain elevated levels of arsenic, cadmium, chromium, lead, 
molybdenum, TDS jmd pH. As such, construction water in the impoundments 
wiU be aUowed to evaporate and any remaining sludge wiU be tested, 
characterized, and disposed of appropriately. 

The amount of groundwater that flows into the excavation(s) depends on 
horizontal and vertical hydrauUc conductivity, the surface area within the 
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saturation zone that is exposed, and the duration of exposure. Horizontal and 
vertical hydrauUc conductivities on the Site have been shown to vary with depth 
and lateraUy due to changes in Uthology. Lateral groundwater flow through the 
cut face(s) wiU be predominant, as compared to vertical flow through the 
excavation floor, because horizontal hydrauUc conductivity is several orders of 
magnitude greater than vertical hydraulic conductivity. The size of the exposed 
surface area and the duration of exposure wiU depend on the excavation strategy 
UtUized by the RA contractor. Technical Specification 2140 directs the contractor 
to schedule and sequence its activities to minimize the intrusion of 
groundwater. 

5.3.2 Monitoring Well and Piezometer Abandonment 

Numerous weUs and piezometers are located -within the area of excavation. In 
addition, several existing weUs located outside the area of excavation are not 
expected to be used for future monitoring at the Site which is described in 
Section 5.4. WeUs and piezometers that -wiU not be utilized for post-RA 
monitoring wiU be abandoned by the RA contractor, according to Specification 
2201. The weUs and piezometers to be abandoned are located on and off the 
Site and are Usted in tiie specification. 

5.3.3 Well Protection and Reconstruction 

To ensure the integrity of the monitoring weUs that have been designated for use 
after RA and are located -within the zone of excavation. Specification 2202 directs 
the RA contractor to use caution in the vicinity of existing monitoring weUs that 
wiU be used during post-RA monitoring. In addition, the specification directs 
the RA contractor to reconstruct the weUs to accommodate the new ground 
surface by adjusting the height of the PVC casing and replacing the steel 
protective casing and concrete pad. The specification Usts the weUs to be 
reconstructed. 

5.4 POST OU1/OU2 REMEDLAL ACTION RECOMMENDATIONS 

A major source of groundwater contamination on the site wiU be eliminated 
during RA when the CKD and contaminated on-site soUs are removed and 
construction water is removed. URS recommends that groundwater quaUty, 
surfece water quaUty and groundwater flow directions are monitored for at least 
one year foUo-wing the completion of RA. The ultimate purpose of post-RA 
monitoring wiU be to provide data that wiU enable DERR to determine tfie need 
for further remediation based on post-RA conditions. 

URS recommends the foUowring actions: 

• Installation of three monitoring wells: one screened in the deep interval 
and two screened at approximately 110 feet in depth. 
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• Monthly water level measurements in shaUow and deep weUs, Qty 
Drain and the Surplus Canal; 

• Quarterly groundwater sampling of existing weUs covering three 
intervals: the shaUow, deep and deeper interval; and 

• Quarterly surface water sampling of City Drain and the Surplus Canal. 

These recommendations were presented to DERR in the Draft Remedial Action 
Monitoring Plan dated February 1994. The rationale and description of each 
activity is summarized in the foUo-wing sections. 

5.4.1 Installation of Monitoring Wells 

The dov^mgradient and vertical extent of groundwater contamination in 
the deep interval has not Ijeen completely delineated during RD based 
on the existing monitoring locations. The purpose of installing the three 
additional monitoring weUs is to provide monitoring locations which wiU 
provide this information. 

The deep weU should be located dov^mgradient (west) of existing deep 
interval weUs on the West Site. During RD, elevated levels of aU 
analytes except cadmium were detected in the most dov/ngradient deep 
weUs on the Site (PW-F and P3-I), although during the last sampling 
event detections in these weUs were below MCLs. URS recommends 
that the deep weU be located south of Indiana Avenue just west of 1-215 
to provide data dov^mgradient from the Site. 

Two weUs penetrating a sand/gravel unit approximately 50 feet below the 
deep interval wiU determine if contamination detected in the deep 
interval has migrated downward to affect an aquifer that has historicaUy 
been tapped for irrigation and stock-watering purposes. URS 
recommends placing the weUs upgradient and downgradient of Site 2 
and the West Site, preferably near Redwood Road and 1-215, respectively. 
Data from the upgradient weU wiU represent background conditions, 
whUe the downgradient weU wiU indicate the impact of the Site on this 
interval. 

To prevent cross-contamination among the three depth intervals that wiU 
be monitored, URS recommends that the three wells be driUed using an 
outer casing or an air-percussion driU. 

5.4.2 Monthly Water Level Measurements 

The piezometric surface at the Site may change when the topographic 
surface is modified as a result of RA. Changes in flow directions may 
affect contaminant migration and the potential for exposure. The 
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purpose of measuring the water levels in weUs, Qty Drain and the 
Surplus Canal is to confirm groundwater flow directions and the 
relationship between groundwater and water in City Drain and the 
Surplus Canal. In general, URS recommends that water levels be 
measured at the monitoring locations used during RD to provide 
comparable data. 

5.4.3 Quarterly Groundwater Sampling 

Groundwater quality on the Site wiU likely improve after the contaminant 
source is removed during RA. URS recommends that groundwater be 
sampled across the Site and on the Site's periphery on a quarterly basis 
for one year or untU a trend is apparent. In general, the sampling 
locations and analytical suite from RD should be continued after RA to 
provide comparable data. The risks assodated -with exposure to 
groundwater after RA should be evaluated with the data obtained during 
this monitoring. 

5.4.4 Quarterly Surface Water Sampling 

Contaminated groundwater from the Site may discharge into the Surplus 
Canal (during low canal levels) and City Drain. URS recommends that 
upstream and downstream samples from the Surplus Canal and Qty 
E>rain be coUected quarterly for one year foUovmig the completion of RA. 
These data would indicate the impact of the Site on surface water quaUty. 

^ ^ ^ ' 
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APPENDIX I 

Redwood Road Dump Site Visit and Photographs 



REDWOOD ROAD DUMP SITE VISIT 

Date: June 22, 1995 
Weather: Sunny, temperature approximately 60°F 
DERR employees on site: Elizabeth Yeomans, MicheUe Lutz, Terry Hawkins 
SLCC Parks & Recreation employee on site: Allan Linsley 

9:00 am: We left the Division of Environmental Response and Remediation and traveled 
east on North Temple to Redwood Road, then south on Redwood Road to 500 
South. Go west on 500 South to 1965 West. 

9:10 am: At Salt Lake City Corporation's Department of Parks and Recreation, we met with 
Allan Linsley, who oversees the landfill and proceeded to give us a guided tour. 
Walking south from the north gate through the Redwood Road Dump, we 
followed the road. Some of the recent materials at the dump include stuff from 
the Mountain Dale Golf Course, and some Derk's Field material such as dirt, 
chairs and cement. The landfill gets phone calls for people looking for Derk's 
Field souveniers, and gives them away to the public. 

At the top of the hill we viewed the area where possible hazardous soil was 
dumped illegally in 1991. Two to three years ago, a disgruntled employee turned 
his employer in. A West Valley shop dumped hazardous wastes into dirt. Photo's 
1, 2, 3 are of this soil. The Attorney General's office has an hivestigation into it. 
Allan Linsley isn't sure how much dirt was dumped or exactly where, but it's 
possibly 4 or 5 of the mounds of dirt. 

Bill Luhann with SLCC Public Works dumps their stuff in the southeast area of 
the dump. Tree and lawn trimmings. Photo's 4, 5, and 6. No one can gain 
access from the south unless they drive through the gate access. There is fence 
now with barbed wure on the front North side, put in the first of this summer. 

Photo's 7 through 10 are of the Portland Cement and SLCC Public Works -
clippings area. Photo's were taken to the southeast. One photo was taken to the 
northeast of asphalt and other debris. 

Storm drain runs on the east side of the property from the north side to the 
southeast side. Photo 11 is taken to the south, of storm drain area, with wetlands. 
The top of the dump was the area with fires. Fire trucks used to come almost 
every day. 

9:45 am: end of walking tour. Drove west and south and east around the property, then in 
through the south side road. Photo 12 looks north at "No Trespassing" sign where 
a trench was dug across the road and fiUed with tree stump material to block 
access and prevent more illegal dumping. 

10:00 am: Put in new roll of film. Photo 1 is of the SLCC truck having just dumped tree & 



lawn trimmings. Photo 2 is of southern access to dump, which is unbarred and 
unfenced. The SLCC Parks and Recreation building has a security camera on the 
outside of the building pointed southwest towards the landfUl to watch for illegal 
dumping. Ulegai dumping used to occur about twice a day. Photos 3 cfe 4 are of 
Portland Cement's P-3K monitoring well, upgradient of the site. It is found in the 
southeast corner of the auto yard, downgradient and off-site of Portland Cement. 
This well was sampled for the Redwood Road Dump. Photos 5 through 9 on the 
second roll of film are panoramic shots from the southeast corner of the landfill 
on the west side of 1-215. 

Photo 10 was taken in the southwest area of the landfiU, looking north, of 5 drums 
on the west side of 1-215. Photo 11 is of standing water on SW side of railroad 
tracks and landfiU. Photo 12 is of the City Drain on the south side of Indiana 
Avenue, just across from our site, and west of 1-215. The City Drain goes 
underground beneath the road and then continues along the west side of 1-215 
through the site. Photos 13 through 15 were taken from the west side of the 
property looking east. Photo 16 was taken at the northwest corner of the landfill 
and looks east. Photo 17 shows a crane at the City Drain. The photo is taken 
looking south. Photo 18, and the last one, is of the Redwood Road Dump's front 
gate. Photo is toward the south from the north edge of the property. 

10:20 am: We left the site and returned to the office. 

Notes by E. Yeomans and M. Lutz 



1. Approximate site of contaminated soil illegally dumped. 
Photo taken 6-22-95, looking Northwest. Photo 1 of 31. 

2. Approximate site of contaminated soil piles. Photo taken 
6-22-95, looking north-northwest. Photo 2 of 31. 



3. Site of contaminated soil illegally dumped . Notice whitened/stressed 
vegetation. Photo looks North . Photo 3 or 31. 

4 .	 Southeast area of dump in middle ground . Plowed area currently used by 
Salt Lake City Corporation Parks & Recreation Dept., and Public Works. 
Photo looks Southeast. Photo's 4, 5, 6 of 31. 
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5. Southeastern, plowed area of dump currently used by 
Parks & Recreation Eor the disposal oE grass & tree 
yard clippings. View to the southeast. Photo 7 of 

SLCC 
trimmings, 
31. 

= 

6. A 42" sewer pipe runs underground from north to south 
along the eastern edge of the landfill. Photo's 8-9
10-11 of 31. 



Photo 0 north unnamed ditch, where it exits the landfill at the northern 
fence. Note gap in fence and wetlands in the drain-ditch. Photo looks to 
south. Photo 12 of 31. 

8.	 Photo looks to the north and was taken in the southern area of the dump. 
SLCC Parks & Recreation posted the sigh and dug a trench across the 
road, filled it with debris , to prevent further trespass & illegal dumping. 
Photo 13 of 31. 



9. Southeastern area of the dump where SLCC Parks & Rec d umps
 
yard clippings. Pho t o looks to northeast. Photo 14 of 31 .
 

10. Southern access to the Redwood Road Dump. Unbarred and 
un f e n c e d . Photo looks southeast. Photo 15 of 3 1 . 



11. . Portland Cement's monitoring well #P3-K, located to the east of the 
landfill on the north side of Indiana Avenue. Phone's 16 and 17 of 31. 

12. Panoramic view of dump from southeast corner, on Indian a Avenue. 
This area is unfenced. Photo 's 18 through 22 of 31. 



13. Photo looks north from Indiana Avenue onto the western 
refuse pile of RRD, west of City Drain and 1-215. Note 
5 drums, which were empty and removed by SLCC. Phto 23 of 31. 

14. Photo taken near southwest corner od dump, wetlands area 
between Indiana Road and the railroad track. Photo looks 
northwest. Photo 24 of 31. 



1S.	 Photo looks south at City Drain canal, a wetlands area, on the south side 
of In iana Avenue, across from the dump off-s ite and west of 1-215. 
Drain goes under the road and then continues through the RRD site. Photo 
25 of 31. 

=-=:..======~~=======================~~ 

16.	 Photo taken from Chestnut Street, looking east-northeast, at western area of 
landfill, west of 1-215. Landfill is past the fence, which has 3 strands of 
barbed wire on top. Photo's 26, 27, 28 of 31. 



17.	 Photo taken looking e a st from northwest corne r o f RRD s ite. 
An observed r e l e a s e t o t he soi l occurred in a barrow pit 
past the f ence. The p it was an old bottle-collecting site 
oe r c r e t he fence was ins ta l l ed June o f 1995 . Phot.o 29 o E 3 1. 

18. Photo looks south onto landfill and s hows the Ci t y 
Drain. Not e the crane on the west bank. Area i s 
tenced. Photo 30 of 31. 



19. Photo looks south from 500 South street at the northern access to the RRD 
and its gate. A camera monitors access through this gate. Photo 31 of 3 L 
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