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1.0 Introduction

This Corrective Action Report describes the cleanup of petroleum hydrocarbon- and heavy-
metal-contaminated sediments from an old drilling effluent pond and characterization of the mud
pits used during drilling of the R-EX well at the Rulison Site. The Rulison Site is located
approximately 65 kilometers (km) (40 miles [mi]) northeast of Grand Junction, Colorado. The
effluent pond was used for the storage of drilling mud during drilling of the emplacement hole
for the 1969 gas stimulation test conducted by the U.S. Atomic Energy Commission (AEC). The
cleanup activities described in this report were conducted between August and mid-November of
1995 and were undertaken voluntarily by the U.S. Department of Energy (DOE) to clean up the
contaminated pond sediments to meet State of Colorado and Federal soil quality standards and

guidelines.

The cleanup activities were governed by the approved draft Rulison Corrective Action Plan
(CAP) (DOE, 1995a), the draft Rulison Verification Sampling and Analysis Plan (VSAP)

(DOE, 1995b), the draft Rulison Long-Term Groundwater Monitoring Plan (LTGMP)

(DOE, 1995¢), and the Rulison Quality Assurance Project Plan (QAPP) {DOE, 1995d). The
project work plans were reviewed by the Colorado Department of Public Health and
Environment (CDPHE), and their comments and concerns about the plans were addressed
satisfactorily. However, the CDPHE desired to have the landowner review the plans prior to
issuing formal approval. Project schedules were timed to complete the work within the seasonal.
window and for this reason work was commenced prior to receiving formal CDPHE approval of
the plans. The plans were subsequently approved by the CDPHE without modification, and were

issued as final documents in July 1996.

This report also describes the activities performed to determine whether contamination is present
in mud pits used during the drilling of well R-EX, the gas production well drilled at the site to
evaluate the effectiveness of the detonation in stimulating gas production. The investigation
activities described in this report were conducted during the autumn of 1993, concurrent with the
cleanup of the drilling effluent pond. This report describes the activities performed during the
soil investigation and provides the analytical results for the samples collected during that

imnvestigation.
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1.1 Roles and Responsibilities

The specific roles and responsibilities of DOE, IT Corporation (IT), and subcontractor personnel
involved with the field work described in this report are described in the Rulison VSAP

(DOE, 1995b). In addition to the personnel identified in the Rulison VSAP (DOE, 1995b), the
IT Construction Manager was responsible for overseeing and directing the excavators and

laborers performing the sediment excavation, siabilization, and removal work.

With the exception of the first week in October 1995, the DOE Site Manager was on site to
provide approval of the work being conducted. In addition, the DOE Site Manager was
responsible for providing technical input to the project, cominunicating with the CDPHE
representative on issues and the status of the work being done, and interacting with the local

public and press. The CDPHE representative visited the site periodically to observe the work.



2.0 Site Identification and Description

The Rulison Site is located in the North ¥z of the Southwest % of Section 25, Township 7 South,
Range 95 West, Garfield County, Colorado, approximately 19 km (12 mi) southwest of Rifle,
Colorado, and approximately 65 km (40 mi) northeast of Grand Junction, Colorado (Figure 2-1).
The site 1s situated on the north slope of Battlement Mesa, on the upper reaches of Battlement
Creek, at an elevation of approximately 2,500 meters (m) (8,200 feet [ft]). The valley in which
the site is located 1s open to the north-northwest, and is bounded on the other three sides by steep
mountain slopes that rise to elevations above 2,927 m (9,600 ft). A detailed description of thé
site’s physical and environmental setting is presented in the Draft Corrective Action Plan,
Rulison Drilling Effluent Pond (CAP) (DOE, 1995a).

Project Rulison was a joint AEC and Austral Oil Company (Austral) experiment, conducted
under the AEC’s Plowshare Program, to evaluate the feasibility of using a nuclear device to
stimulate natural gas production in low-permeability gas-producing geologic formations. The
experiment was condu(_:ted on September 10, 1969, and conststed of detonating a 40-kiloton
nuclear device at a depth of 2,568 m (8,426 ft) below ground surface (BGS). Natural gas

production testing was conducted in 1970 and 1971.

The site was deactivated by the AEC and Austral in 1972. Cleanup associated with site
deactivation consisted of removing all equipment and materials not needed for potential future
gas production \activities, and characterizing the site’s radiological condition through extensive
surface soil sampling. In 1977, the site was abandoned by the U.S. Energy Research and
Development Administration (ERDA), the successor agency to the AEC and predecessor to
DOE, and Austral, since neither ERDA nor Austral planned on commercially producing gas from
the site. Cleanup associated with site abandonment consisted of removing all remaining
equipment and materials, plugging the emplacement (R-E) and reentry (R-EX) wells

(Figure 2-2), backfilling the mud pits adjacent to the R-EX well, removing the tritium-
contaminated soils, and further characterizing the radiological condition of the site through
extensive surficial soil sampling. Detailed descriptions of the site deactivation and abandonment
activities and radiological characterizations are presented in the Rulison Site Cleanup Report
(AEC, 1973), the Project Rulison Well Plugging and Site Abandonment Final Report

(ERDA, 1977), and the Rulison Radiation Contamination Clearance Report (Eberline, 19?7)..
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2.1  Drilling Effluent Pond

The drilling effluent pond is an engineered structure located approximately 400 m (1,312 ft)
north-northwest of the surface ground zero (SGZ) emplacement well (Wel_l R-E) (Figure 2-2).
The pond covers approximately 0.5 hectare (1.2 acres} as measured at the top of the berm, is

triangular in shape, and is approximately 6 m (20 ft) deep from the top of the berm to the pond

bottom.

The drilling effluent pond was used to store nonradioactive drilling fluids generated during
drilling of the device emplacement well R-E. The drilling fluids consisted of bentonite drilling
mud with additives such as diesel fuel and chrome lignosulfonate, used to improve drilling
characteristics. Most of the drilling wastes were removed from the pond when the site was
cleaned up and decommissioned in 1976; however, some drilling fluid was left in the pond. At
the request of the property owner, the pond structure was left in place following completion of
site decommissioning and was subsequently converted by the property owner to a freshwater

holding pond containing aquatic vegetation, amphibians, and stocked rainbow trout.

In 1994 and 1995, four pond sediment sampling events were conducted to evaluate the extent of
residual contamination from drilling wastes remaining in the pond. During the four sampling
events, a total of 17 pond sediment samples, seven pond water samples, one stream sediment
sample, one stream water sample, one spring water sample, five soil samples, and three fish
tissue samples were collected. Concentrations of total petroleum hydrocarbons (TPH) and
chromium were found in 11 pond sediment samples and the 5 soil samples taken from the old
settiing basin located adjacent to the pond. One pond sediment sample also contained elevated
levels of lead, and elevated levels of barium were found in four of the soil samples collected
from the settling basin and in one of the pond sediment samples. None of the analytes measured
in the pond water, stream water, or spring water samples exceeded regulatory limits. A more
detailed discussion of the 1994 and 1995 sampling events is presented in the Rulison CAP
(DOE, 1995a). |

Based on the results of the 1994 sampling events, the DOE decided to conduct a voluntary
cleanup actfon at the drilling effluent pond to reduce the levels of TPH and chromium in pond

sediments and soils in and adjacent to the pond.

2.2  Surface Ground Zero Area
The soil samples collected from the SGZ area during the 1972 site deactivation and 1976 site

- abandonment activities were only analyzed for radiological constituents. Because historical
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records and data from the well R-E drilling effluent pond indicated that the fluids used for
drilling well R-E contained non-radioactive contaminants (mainly TPH and chromium), which -
were not previously analyzed for, the DOE decided to conduct a soil investigation in the vicinity
of the R-EX well mud pits to evaluate the potential extent of non-radioactive contamination

associated with storing the drilling fluids for that well.
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3.0 Corrective Action Description

The cleanup alternative selected for the Rulison Site drilling effluent pond was sediment
stabilization and disposal at an approved landfill. The cleanup consisted of the following

activities:

» Removing the fish from the pond and transplanting them to Hayward Creek or the beaver
ponds

* Draining the pond

» Construction dewatering as necessary

» Excavating and stabilizing the contaminated pond sediments

» Transporting the stabilized sediments to an approved solid waste landfill for disposal

+ Installing groundwater monitoring wells

+ Restoring the pond and other areas which had been disturbed by the cleanup operation

The Rulison CAP (DOE, 1995a), VSAP (DOE, 1995b), LTGMP (DOE, 1995¢), and QAPP
(DOE, 1995d) (collectively referred to as the project Work Plans in this document) provide
detailed discussions of the selected cleanup alternative. The cleanup, as implemented at the site,
was governed by the approved project Work Plans. A number of variances from the approved
project Work Plans occurred in response to field conditions and as a result of efforts to maximize
the efficiency, performance, and cost-effectiveness of the cleanup. A list of these variances,
including the rationale and justification for each change, is presented in Appendix A. Significant

variances are also discussed in the text.

A total of five separate laboratories were used to conduct the analyses described in this report.
The initial laboratory selected was unable to perform the ana]ytical method specified for TPH in
the Rulison QAPP (DOE, 1995d) (modiﬁed SW-846 Method 8015A). Instead, the laboratory
used EPA Method 418.1 for the TPH analyses. While Method 418.1 is able to quantitate TPH
concentrations at levels significantly below the cleanup criteria specified in the Rulison CAP
(DOE, 1995a), it generally is not capable of distinguishing between gasoline, diesel, and other
forms of TPH. Use of this laboratory was discontinued after the funds allocated to it for analyses
were exhausted. The TPH concentrations determined using Method 418.1 are indicated as

“nonspecific TPH” on the tables presented in this report.
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3.1  Pond Draining and Construction Dewatering

Prior to draining the pond, a dam was constructed to divert surface water flow from the spring to
Hayward Creek using a flexible 10-centimeter (cm) (4-inch [in.]) high-density polyethylene
{HDPE) pipe (Figure 3-1). For the initial pond draining effort, two pumps were used with
floating intakes, and the discharge was routed to the riprap slope of the pond outfall, outside the
southwest corner of the pond berm. The discharge was routed to the riprap rather than directly to
the adjacent stream to minimize the potential for stream erosion. The pond dewatering pumps
were operated continuously for five days; then a third, smaller volume pump was added. The
three pumps were operated continuously for another three days, at which time the water level in
the pond became low enough to cause concern about picking up contaminated sediments if
pumping was continued at a high rate. The two original pumps were then removed, and the third,
lower volume pump was operated intermittently at low pumping rates. The pond was completely
drained approximately 12 days after the two pumps were removed. Approximately

14,025,000 liters (3,705,000 gallons) of water were pumped from the pond.

During the initial days of the pond draining activity, an attempt'was made to capture the fish in
the pond and transplant them to the adjacent stream and beaver ponds. Recreational fishing
tackle with barbless lures was used to capture the fish. A total of 25 fish were captured and
transplanted to the stream and beaver ponds. An additional 10 to 15 fish were found in the pond
after it was completely drained. No State-listed tiger salamanders were observed in the pond
during or after the pond-draining activity. Once the pond was drained, stabilization and removal

of the contaminated sediments was initiated (see Section 3.2).

Once removal of the sediments began, the floor of the pond was quickly lowered to below the
static groundwater level. To control the groundwater, a construction dewatering trench was -
excavated into the pond floor along the southeast berm, the hydraulically upgradient side of the
pond (Figure' 3-1). A water sample was collected from the trench before pumping began to
determine whether treatment was necessary before discharge (see Section 3.1.1). Based on the
anatytical results of the sample, it was determined that treatment was not necessary, and the
groundwater was pumped {rom the trench intermittently (and at varying pumping rates) each day

and discharged to the riprap overflow channel located outside of the southwest corner of the

pond.

Discharge of the pond water and construction dewatering effluent to the adjacent stream was
permitted by the Colorado Department of Public Health and Environment under the Colorado
Water Quality Control Act (Permit Number COG-310084, as modified). The permit also

3-2



09/26/98

4602A02

good s5ady

Old settling basin

Spring

e = 7

Overflow outlst
LWith riprap
Wetland /Beover o

Pond areg

Meadow

SCHEMATIC
NOT TO SCALE

Pond boundary

—————— Meadow

— - — ——  (reek showing flow direction

—_— —-am—  Spring showing flow direction

— — - = — = — Construction ond pond dewatering lines’

@ Example pump locations
(Pump locations varied with time)

Figure 3-1
Rulison General Site Layout Diagram
Pond Water Discharge System

3-3




specified the analytes and sampling frequency for discharge monitoring, which superseded what
was specified in the Rulison CAP (DOE, 1995a) and VSAP (DOE, 1995b). The permit is

included in Appendix B.

3.1.1 Pond Draining and Construction Dewatering Analytical Results

The pond water discharge was sampled three times as required by the water discharge permit:
once at the beginning of the operation, once approximately five days after pumping started, and
once after the two pumps were removed and the flow from the third pump was reduced. After
the analytical resulis from the third sample were received, the laboratory was instructed to filter
the remaining sample volume and reanalyze it for chromium and iron to determine whether those
metals, which exceeded permit criteria in the original unfiltered sample, were present as
dissolved species. Both dissolved chromium and dissolved iron were below their respective

discharge criteria in the reanalyzed sample.

The groundwater that infiltrated into the pond during sediment stabilization was sampled four
times: twice from the ponded water before the dewatering trench was excavated, once from the
dewatering trench before pumping began to determine if treatment was required before discharge,

and once from the dewatering pump discharge.

Pond water and construction dewatering discharge sampling was conducted in accordance with
the Rulison VSAP (DOE, 1995b) and QAPP (DOE, 1995d). The analytical data from these
samples are presented in Table 3-1 and Appendix C along with a list of the discharge criteria for
the analytes specified under the permit. The analytical results were communicated to the
CDPHE Water Quali_ty Control Division (WQCD) in Discharge Monitoring Réports during the
field work. Results of the samples indicated exceedances of several permit discharge criteria.
These exceedances were discussed with the CDPHE WQCD by the DOE, with the result that no
enforcement action 1s pending or forthcoming, as documented in the correspondence included in

Appendix C.

The sample digestion procedure used by the laboratory for chromium, iron, and zinc analyses was
not the procedure normally used for total recoverable metals analyses (SW-846 Method 3005A,
"Acid Digestion of Waters for Total Recoverable or Dissolved Metals Analysis by FLAA or ICP
Spectroscopy”). A microwave digestion procedure was used for total recoverable metals
analyses (SW-846 Method 3015, "Microwave-Assisted Acid Digestion of Aqueous Samples and
Extract”). The microwave digestion procedure uses a stronger acid than the standard total
recoverable metals procedure, so the concentrations reported for chromium, iron, and zinc are at
least as high as, if not higher than, the total recoverable concentrations of those analytes in the

samples.
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Table 3-1

Pond Draining and Construction Dewatering Analytical Results

Pond Dewsatering Samples

IT Corp ID#| Permit Criterion | RUOD100 RUGD102 RUDO115 RUDD115
Date Coliected B/2/35 B/7/95 8/11/95 B/11/95
Sample Location Pond Water Pend Walter Pond Water Reanalysis
Conc. Q Conc. Q Conc. Q Cone. Q
METALS; S IEREEN IR TY . 7 DO B B IHEIL'I:IIII
Chromium 359
{ron 84.1

Dissolved Lead ?

na

ORGANICS:
Benzene U na
Tolueng U na
Ethylbenzene J na
Total Xylene J na
QOrganic Toxic Pollutant na
TPH: Lo mgll gl gl gl b Crighl
Nonspecific na
Diesel na
INORGANICS: oo L mgh ol omgie s [ om mgil-
Total Dissolved Sclids na
Total Suspended Sclids na
pH na
Construction Dewatering Samples
IT Corp ID#| Permit Criterion | RU-CDW-01 RU-CDW-03 RU-CDW-05 RU-CDW-06
Date Collected 9/15/95 9/15/95 9/27/95 10/5/95
Sample Location Pond Water Pond Water Pond Water Pond Water
Q Cone, Cone. Conc.
3 | X p'gﬂ_ L lj_g.,l'L ol P-ﬂ,n-
Chromiurm 50 na na 10 u 13
Iron 1000 na na 660 4100
Dissolved Lead * U
Mercury
Zinc
ORGANICS: 7.0 gl 1L poglt - .
Benzene 1 5 U 2 U 1.0 U 5.0 U
Toluene NS na na 0.40 J 0.18 J
Ethylbenzene NS na na 0.14 J 0.18 J
Total Xylene NS na na 0.80 J 25 U
Organic Toxic Pollutants NS na na ND *
TPH: gl gl gl g
Nonspecific 10 na na 1.0
Digsel 10 na na na
g/l gl e mgil comghl
Total Dissolved Solids NS na na 380
Total Suspended Solids 30/45° na na 14
pH 6.5-9.0 na na 7.7 J

Q=Data qualifier: U = Compound was analyzed but not detected above the specified limit; J = Reported value is estimated.

mg/L = milligrams per litar; pg/l. = micrograms per liter
na = not analyzed; ND * = not detected. See Table B-2 for analytical quantitation limits..
NS = not specified

® Dissolved Lead analysis required under the discharga permit.
® permit criterion for Total BTEX {banzene, toluene, ethylbenzene, and xylenes) = 100 ug/L

© 30/45 my/L refers to 30 day average/7 day average




3.2 Pond Sediment Stabilization and Removal

Stabilization and removal of the contaminated pond sediments began once the pond was drained.
Before beginning the full-scale sediment excavation and stabilization operation, tests were
conducted at the site to determine the type of stabilizer to be used. These tests consisted of
mixing cement and Kiln dust with samples of the pond sediment and then testing the stabilized
sediment for free liquids (using the paint filter test) and for pH to determine which stabilizer
would be the most effective in binding up excess water. The results of this testing showed that
kiln dust was as effective in stabilizing the sediments as cement and was considerably less costly
than cement, so kiln dust was selected as the stabilizer. Both the cement and kiln dust were quite
effective in absorbing free liquid, so it was decided that sediment drying or dewatering, as
specified in the Rulison CAP (DOE, 1995a), was not necessary. It also was determined that
mixing the stabilizer and sediment within the pond was more efficient and more cost-effective

than using a pug mill. A pug mill was specified in the Rulison CAP (DOE, 1995a).

The stabilization and removal process generally progressed from east to west across the pond.
Large track hoes were used to mix and excavate the initial (uppermost) “lift” of pond sediment to
a depth where firm soils were encountered (approximately 1.2 to 1.8 m {4 to 6 ft] deep). Firm
soil was considered to represent the pre-disposal pond floor (i.e., “native” soil) and was thought
to be uncontaminated. The excavated material was thoroughly mixed in place using kiln dust as
a stabilizer, with a kiln-dust-to-sediment volumetric mixing ratio of approximately 1:9. Once the
sediment and kiln dust were thoroughly mixed, samples of the stabilized sediment were collected
and analyzed for TPH, Toxicity Characteristic Leaching Procedure (TCLP) chromium, and TCLP
benzene, at the frequency specified in the Rulison VSAP (DOE, 1995b). At the direction of the
DOE Site Manager, some stabilized sediment samples were also analyzed for radionuclides
during the initial stages of the removal operation. The objectives of the radiological analyses
were to verify that the drilling mud was not contaminated with radionuclides resulting from the -
nuclear test, and to address potential public concerns about the presence of radiological
contamination at the site. Radionuclide analyses were discontinued after the results from the first
samples collected indicated that there were no radionuclides present in the stabilized sediments
above natural background levels. The analytical results for the stabilized sediment samples are
included in Appendix D. After mixing, the stabilized sediments were left in the pond to set up
for one or two days before being transferred to a stockpile located north of the pond. The
stockpile was then sampled and the stabilized sediments stored pending return of the analytical
results. After the analytical results were received, the stabilized sediments were loaded from the
stockpile into dump trucks and transported to the South Canyon Landfill for disposal. As each

dump truck was being loaded, a sample was collected and analyzed for free liquids (using the
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paint filter test) and for pH to ensure that the load met landfill acceptance criteria (passing the
paint filter test, and a pH of between 2 and 12) before the truck was released from the site. All
TPH, TCLP chromium, TCLP benzene, paint filter, and pH results met landfill disposal criteria.

After the initial lift of stabilized sediment was removed from the pond, the verification sample
grid was established as specified in the Rulison VSAP (DOE, 1995b), and cleanup verification
samples were collected (see Section 3.2.1). Excavation, stabilization, and removal of additional
lifts of contaminated soil was conducted in areas where cleanup verification sample data or field
observation indicated that contamination above cleanup criteria remained in the soils. Each
additional lift of sediment removed was approximately 2 feet in thickness. After removal of each
additional lift of stabilized soil, the verification sample grid was reestablished and cleanup
verification samples were collected. This process continued until the results of the verification
samples showed that the cleanup criteria had been met. In total, 1,923 cubic meters (m™)

(2,384 cubic yards [yd®]) of kiln dust were used to stabilize the sediment, and 18,656 m*

(24,400 yd*) of stabilized sediment and soil were hauled to the landfill. The total volume of
stabilized sediment transported to the landfill significantly exceeded the volume estimated in the
Rulison VSAP (DOE, 1995b) because the depth of contamination exceeding cleanup criteria was

greater than estimated.

3.2.1 Cleanup Verification Analytical Results

At the direction of the CDPHE representative overseeing the cleanup, the 37 cleanup verification
soil sample locations proposed in the Rulison VSAP (DOE, 1995b) were augmented by 18
additional soil sample points. In addition, test pits were excavated at six locations along the
pond berm to assess whether contamination was present in the berm soils. One cleanup
verification sample location could not be sampled (location 39) because it was covered by
infiltrating groundwater after the contaminated sediment was removed. Because the verification
samples collected from locations adjacent to Location 39 were all below cleanup criteria, jt was
decided in the field that a sample from Location 39 was not necessary to demonstrate that
cleanup goals for the pond had been met. The verification sample locations are shown on
Figure 3-2.

The initial cleanup criteria used for the contaminants of concern in the pond sediments, as
described in Section 3.7 of the Rulison CAP (DOE, 1995a), were 250 milligrams per kilogram
(mg/kg) for TPH, 100 mgfkg for chromium, 100 mg/kg for lead, and 2,000 mg/kg for barium.
The DOE entered into a series of ne gotiatiohs with the CDPHE representative to raise the

cleanup criterion for TPH in order to limit the amount of sediment and native soil requiring
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stabilization and removal, thus reducing the cost of the cleanup action. On October 17, 1995, the
CDPHE representative overseeing the cleanup verbally authorized an increase in the TPH
cleanup criterion to 1,000 mg/kg, to be supported by a risk assessment and an estimate of the area
and volume of sediments remaining with TPH concentrations exceeding 250 mg/kg. A followup
written notification from the CDPHE approving the 1,000 mg/kg TPH cleanup criterion variance
was received by DOE on June 7, 1996. The written notification is included in Appendix E. This
revised criterion was used to delineate the limits of excavation for the sediment and native soil

removal.

All cleanup verification samples were analyzed for TPH, as specified in the Rulison VSAP
(DOE, 1995b). The instructions used by field sampling personnel during verification sampling
specified that samples were to be analyzed for TCLP benzene and TCLP metals, rather than for
total concentratibns of those contaminants as specified in the Rulison VSAP (DOE, 1995b). Asa
result, there are no cleanup veriﬁcation'analytical data available for total chromium, lead, and
barium to compare against the cleanup criteria identified in the Rulison CAP (DOE, 1995a),
although there are data for TCLP chromium, lead, and barium. However, pond sediment
analytical data from the 1994 and 1995 sampling events suggest that TPH contamination and
chromium contamination are correlated, in that there were no pond sediment samples that
showed exceedence of the chromium cleanup criterion without a corresponding exceedence of
the 1,000 mg/kg TPH criterion. As a consequence, TPH concentrations are considered to be an
adequate indicator of whether the soils remaining in the pond meet the cleanup criteria for the

metals.

As described in Section 3.2, cleanup verification samples were collected after each lift of
stabilized sediment or native soil was removed. The TPH and TCLP chromium results for all
cleanup verification samples are presented in Table 3-2, and all cleanup verification sample
results, including TCLP metals and TCLP benzene data, are included in Appendix E. In these
tables, the verification samples collected after removal of the original lift of contaminated
sediment are numbered RU-VSS-xx, where xx is the sample location (see Figure 3-2). Locations
where contamination above cleanup criteria remained after removal of the original lift were
resampled after removal of each additional lift. These samples are numbered RU-VSS-xx-y,
where y is the additional lift number. Samples numbered RU-VSS-xx-12 are duplicates of the
samples collected at location(s) xx, and samples numbered RU-VSS8-2xx are split samples
collected at location(s) xx at the request of the CDPHE representative. The test pit samples are
numbered RU-Txx-yy, where xx 1s the test pit number (see Figure 3-2) and yy is the depth

(in inches) at which the samples were collected (several samples were collected from each

test pit).
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Table 3-2
Pond Cleanup Verification Analytical Results Total Petroleum Hydrocarbons,
Toxicity Characteristic Leaching Procedure Chromium
(Page 1 of 2)

Sample ID#]  RU-VSS.H RU-VSSan-1' | RU-vSS01-2! | RE-VSS-02 RU-VSS-02-8' | RU-vSS-03-1' | RU-VES5G4-1'
Date Collected 977495 9/9/95 10/13495 9795 979/95 /9405 HORS
Samjrle Location Pond Fioor Pond Floor Pand Floor TF'ond Floor Pand Floor Pand Floor Pond Flour
el g | ompkpi | mgAe - o f o mpke ] mpke 1 ke h L mgke -
TFH-Nanspecific na 10211 na i 7001 70] 685]
TPH-Diesel 1.600 na 22 1,700 na na na
TPH-Waste 0il na it na na 2 na na
TCLF Cr {mgfL) na ni na na i na na
Sample ID#| RU-VSS-04-2' | RU-VS5-p5-1' | RU.VSS.05-2' | RU-V§§-06-1' | RU-VS5-07-1' RU-V§5-08 RU-VSS-08-1'
Date Collected 10713495 5/9/95 10/13/95 97905 9/9/05 977495 WIS
Sample Location]  Pond Floor Pond Floor Pond Floor Pord Floor Pond Floor Pand Floor Pond Floor
. v S ke 5mE:"kg';'_5 B S Emg&(gi ol _ﬁ_&!kg : G gl -E';.Emgmg':-z X myjk_g P
TPH-Nonspecific na 5901 n 138J 310J na 100
TPH-Diesel 160 na 33 na na 260 na
TPH-Waste Oil na ny na na na ha na
TCLP Cr {mg/L} na 0.0033U 0.10U ni A 0.0033U N
Sample [D#!  RU-¥55-09 RU-VSS-10-1' | RU-V§§-11-1° RU-VS§S8-12! RU-V5S.13 RU-¥55-13-1 RU-VS5-14'
Date Collected 97795 295 94905 101385 1014495 10419795 10413595
Sample Location Fond Floor Pand Floor Fond Floor Pond Floor Fond Floor Pond Floar Pond Floor
e omghe: g ok s o kg f o ompkg Cmpfkp Lmglg T mghkg
TPH-Nonspecific ny 176) 177) niL na na nd
TPH-Diesel 49 na na 320 2600D 840 7.1
TPH-Waste il na na na na 25U na Tt
TCLPCr(mg/L) na ha na na na na na
Sample iD#]  RU-VSS-15' RU-VSS-15' RU-VSS.17 RUJ-VSS-18 RU-VSS-19 RU-V5E-19-1 RU-VSS-20
Drate Collected 10/13/95 10/12/95 10712195 10/12/95 10/12/95 10418195 10412795
S Location Pond Floor Pond Floor Pond Floar Pond Floor Pond Floor Pond Fioor Pond Floor
i : mgikg CmpkE mpMp b mglk gy mekg P Cmpli
TPH-Nonspecific na na na na na na na
TPH-Digsel 180 25U 210 29 16,000 370 2,500
TPH-Waste Qil na 2510 25U na na na nia
TCLP Cr {img/L) 010U oy na ni na na 0.10U
Sample ID#;  RU-VES-20-1 RU-¥58-20-2 RU-V35-21 RU-¥88.22 RU-v&8§-23' RU-¥55-24' RU-¥5§.-25"
Date Collected 10/18/95 10421595 10¥12/95 10/12/95 10/12095 10412405 10413495
Sample Location Fond Floor Pond Floor Fond Floor Pond Floor Pond Floor ' Pond Floar Fond Floor
L mm B mm sl makg M& R mm I :mm_____: 4o :mE!EE B
TPH-Nonspecific LE) na i na na na na
TPH-Digsel 1.500 150 24U 370 25U 170 680
TPH-Waste Oil ni na DA na 251U 25U na
TCLP Cr(mgfL} na na na na na na 0.10U
Sample ID#] RU-VSS-26' | RU-VS5-26-1 RU-¥8S-27 | RU-V85-27-12 | RU-VSS.28' RU-¥58-29" RU-VS§-29-1
Diate Collected 10/13/95 10/18/55 10414495 11455 10/13/95 10413795 10/18/95
Sample Location]  pond floor pond floar pond floor pond floor pond floor poad floor pand floor
IEEPEE I S ;EE-EE-S_ I rn_gfkg PR B "E:"“g .- Z-f'.'nig'lkgf R R Er'n:g:"llg"-:'- B :.Mg_'-; 3 omgikg
TPH-Nonspecific na ni - na ng na na na
TPH-Diesel 1,400 k]| 160 40 17 20007 77
TPH-Waste Oil na na 251 na na ni o
TCLP Cr (mgz/L) Tia na Q003710 010U LiES 7] nd
Sample ID¥| RU-¥SS-30! RU-V88-31 RU-V58-32 RU-¥55-33 RU-V55-24 RU-V¥585-14-1 RU.-¥55-34-2
Date Collected 1{¥12/95 10712195 1071295 10/12/95 1412595 1V18/95 1H21/95
Sampte Location Pomgd Eloor Pond Floor Fond Flaor Pond Floor Fond Floor Pond Floor Pond Fioor
oL mghgs U omphe T T meAg T 1 omghg 3o wgker | mpkee o inghkg
TPH-Nonspecific na ng na ha na na na
TPH-Diesel 36 30° 170 340 1.400 1,700 140
TPH-Waste Gil 25U na na na na na nd
TCLP Cr {mefl) 0.0037U na na na N na na
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Table 3-2
Pond Cleanup Verification Analytical Results Total Petroleum Hydrocarbons,
Toxicity Characteristic Leaching Procedure Chromium
(Page 2 of 2)

Sample 1D#] RU-VSS-34-12 RU-V8S-3§' RU-V58-36 RLI-W&S-37 RU-V55-38 RU-VS5-40 RU-V§5-41'
Date Collected 10414195 1v13/935 107120795 10712495 1O L 495 1041 2485 10713495
Sueple Location Fand Floor Pond Floor Pond Floor Fond Floor Pond Floor Fond Floor Pond Floor
1 mghkg | mphkgee o |voimghkg Py T mpkg: Gl mpkg v mike S imgikg.
TPH-Nonspecific it na na ha na na i
TPH-Briesel ER 1Y) 600 590 72 540 25U 240
TPH-Wase il na na N ng na 25U na
TCLP Cr (rogfL) Q.10U 0.10U na na na (0.0058U 0100
Sample 104 RU-v55-42! RU-¥55-43 RU-VS5-44 RIU-VES-45 RU-V55-46 RU-¥55-47 RU-¥85-48
Date Collected 10¢13/95 10415/5 10¢19445 11401495 11401/95 11401455 1995
Sample Location Pond Floor Fond Figor Fond Floor Pond Floor Pond Floor Pond Floor Pond Finor
- L e mgkg Tmgkg i | mghg ool coomgkp: L cempfgiti |0l mpgkgl -
TPH-Monspecific na na na na na na na
TPH-Diesel 46 170 470 45 21 a7 750
TPH-Waste Oi] na na na na na na na
TCLP Cr {ma/l) na na na nd na 0.10U LY
Sample ID¥|  RU.VSS-49' RU-VS5-49-12 | RU-VS549-128 ] RU-V55-50' RU-V58-51 RU.V58.52 RU-¥55-53
Date Collected 10413/95 10/14/95 10014195 10¢13/95 10/12/95 10/12/95 11/6/95
Sample Location Pond Floor Pond Floor Pond Floor Pond Floor Pand Floor Pond Floar Pond Floor
T o ] c  mgfkg o o mphkg o | mgAg 0 L kg Coamgkg s gk . KR
TPH-Monspecific nd na na na na na na
TPH-Diesel 110 350 120 1.000 G 2.4U 27
TPH-Waste il na na 25U na 25U na na
TCLE Crimg/L} na o100 00048 B Q.10 na na na
Sample [D#)  RU-VS5-54 RU-¥588-55 RU-VSS-T01 | RU-V§S§-T01-07] RU-VS8-T01-19 [RU-VSS-T02-15. RU-¥§5-T02-23
Date Collected 1146495 11/6/95 /21/95 5/21/95 215 920495 420405
Sample Location pond floor pond floor Test Pit 0l Test Pit 0] Test Pit 0] Test Pit 02 Test Fit 02
T e ompkg mp/K mgkg “mghkg = implke : ; omglkg
TPH-Nonmspecific na na na na fa
TPH-Diesel 60 na 300 330 40
TPH-Waste Oil na na na na na na na
TCLP Cr (mg/L) na na {100 na na na Na
Sample ID#RU-¥SS-T02-31.9 RU-VS$S-T03-26 | RU-VSS-T03-39 | RU-VSS-TD4 RU-VSS-T04-14 | RU-VSS.T04-23| RU-¥S5-T05-14
Date Collected 9/20/95 020595 5720195 H21/95 B121/95 21495 9726/95
Sampie Location Test Pit 02 Test Pit 03 Test Pit 03 Test Pit 04 Test Pit (4 Test Pit (4 Test Fit 05
: o amghkg - f mpkgri Lo omgAkg o f - mpkg C 3o caghkp o | mpfke S omghkg -
TPH-Nonspecific na ha na na na na s
TPH-Diesel 4.4 56 41 ha 3,500 3,100 200
TPH-Waste Qit na na na na na na na
TCLP Crimp/Ly na na na 2.10U na na na
Sample ID#] RU-VS88-T05-24 | RU-VSS.T05-30 | RU-VSS.T06-7 } RU-VSS-T{6-15 RI-VES-T06-22 | RLU.VSS-205 RU-VSS-115
Date Collected 261958 972695 972695 9/26/95 9/26/95 10/13/95 10/13/05
Sample Location Test Pit 05 Test PiL 03 Test Fit 06 Test Pit 06 Test Pit 06 Fond Floor
- - . K mm E mgl’k_g_ B PR I'I'Iﬂg_ o mﬂ‘kg - :::-i‘i;! g E ;..:. e o X
TPH-Nonspecific n na na na na na
TPH-Diesel 14 2.5 23 45 210 240
TPH-Waste Oil na na na na ni 25U
TCLP Cr {mg/L) na ha na na na 0.0020U
| Sampke ID#]  RU-V§§-325 RU-¥58-227 RU-¥58-235 RU-V§8-241 RU-V¥58-247 RU-¥§8-253 RU-V55-155
Date Collected 10/13/55 10/14/95 10/13/95 131395 11/1/95 1146435 11/6/95
Sample Location Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Fond Floor Fond Flgor
Lo o smpfkg - Cimpikg - | make mpfkg Lloomphkgi i omgkg b omglkg
TPH-Nonspecific na na na ni na nz na
TPH-Dicsel 500 170 440 380 45 251 25U
TFH-Waste Oil 24U na 25U 240 2417 250 25U
TCLF Cr ime/L} 0.0218 010U 00200 0.0200 0.0000U na na

U = Compound was analyzed for but not detected above the specified limit
1 = Reported value is estimated
D = TPH Diese] concentration for RU-¥58-13 is frum & 1.5 diluton.
B = Concentration is greaer than the instrument detection limut but Jess than the contract required detecton {imn
me/kg = milligrams per kilogram; mg/L = milligrams per lier

"Validated sample

*Marrix interference experienced with this anabvi

nu = not analyzed
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The TPH analytical results for the final (i.e.; deepest) cleanup verification samples collected at
each location are shown on Figure 3-3. With the exception of the samples from Test Pit T04, all
final cleanup vertfication samples showed TPH concentrations equal to or less than the TPH

cleanup criterion of 1,000 mg/kg, thus demonstrating the pond cleanup goals were met.

Visual observation and field screening data from Test Pit TO4 indicated that the TPH
contamination appeared to be confined to a thin layer of drilling mud. The mud layer was
removed through additional excavation, but an additional verification sample was not coilected
from that location. However, based on the visual observations and field screening data, it is
thought that any TPH contamination remaining at the Test Pit TO4 location is well below

1,000 mg/kg. |

3.3 Pond Restoration

Following vertfication that all soils remaining in the bottom and sides of the pond met the soil
quality criteria specified for the site, the pond was restored in general accordance with

Section 3.8 of the Rulison CAP (DOE, 1995a). The overall height of the berm was reduced, and
material excavated from the top of the berm was used to backfill the pond. The pond was

* backfilled so the final depth was approximately 6 m (20 ft) below the top of the berm, and the
pond sidewalls were graded to a 3:1 slope. A spillway was constructed at the southwest corner of
the pond, approximately 4.3 m (14 ft) above the pond floor, to provide drainage from the pond.
The elevation of the spillway was set at 3 m (10 ft) above the elevation of the ground surface at
the toe of the outside slope of the berm to comply with Colorado Water Resources Division
requirements for uncertified water retention structures. To ensure that the reconstructed pond is
capable .of retaining water, a Bentomat® geosynthetic clay liner was installed over the pond floor
and sidewalls up to the elevation of the spillway. The Bentomat® liner consists of granulated
bentonite sandwiched between two geosynthetic fabrics, and has a manufacturer’s estimated
permeability of less than 10"® centimeters per second (cm/sec). To protect the Bentomat® liner
from erosion and UV exposure, three-to-five-inch thick Kentucky Bluegrass sod was laid on the
Ipond sidewalls, floor, and spillway. ‘An as-built drawing of the pond is included as Plate 1.

As described in Section 3.8 of the Rulison CAP (DOE, 1995a), pond restoration was to include
restoring water flow into the pond from the adjacent spring, reintroduction of aquatic vegetation,
and restocking with trout. However, at the time the pond restoration activities were

implemented, the property owner did not possess surface water rights to the spring to be used to
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f1ll the pond, so flow from the spring into the pond was not restored. However, subsequent to
completion of the cleanup operations, the landowner was granted temporary use of the spring to
refill the pond, and as of February 1996 the pond has been filled. Restocking of the pond with

trout currently is scheduled for the summer of 1997.
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4.0 Surface Ground Zero Area Investigation

The SGZ area soil investigation described in this report consisted of three activities:

* Drill and sample soil borings in the vicinity of the R-EX well to determine if non-
radioactive contamination exists in the mud pits adjacent to the well, and to confirm the
findings of the extensive radiological surveys conducted during site deactivation and
abandonment.

* Collect stream sediment, stream bank soil, and stream water samples from the reach of
the stream adjacent to and downgradient of the R-EX well to determine if any
contaminants present in the mud pits are migrating to the stream.

« Collect shallow soil samples for radiological analyses from the gas flare and R-EX well
areas to confirm the findings of the radiological surveys conducted during site
deactivation and abandonment, and to alleviate any public concerns regarding potential
exposure to radiation.

All sample collection activities were performed in accordance with DOE-approved, IT Standard
Operating Procedures. Sample handling, transport, and analyses were performed in accordance
with the Rulison QAPP (DOE, 19954d).

4.1  Soil Borings

A total of eight soil borings were drilled in the R-EX well mud pit area (Figure 4-1). Soil
borings SBO1 through SBOS were drilled to a depth where native soils were encountered, which
was considered to represent the bottom of the mud pits and was thought to be uncontaminated.
Soil boring SB06 originally was intended to be drilled to a depth where native soils were
encountered. However, when relatively high photoionization detector (PID) readings were
obtained from sampling intervals in SBO6, it was decided in the field to continue drilling to the
water table to assess whether the apparent contamination had migrated to the groundwater. In
addition, it was decided in the field to drill two additional soil borings (SB07 and SB0g) to the
water table in the vicinity of SBO6 to assess the potential horizontal and vertical extent of the

apparent contamination encountered in SB06.

4.1.1 Soil Boring Drilling and Sampling
The soil borings were drilled with an Ingersoll Rand TH 60 drill rig using air rotary dr1111ng

techniques with a 4.5-in. bit or a 5-in. Odex® hammer. Soil samples were collected from the
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borings using 2-in. and 3-in. diameter stainless steel split-spoon sample barrels. The split-spoon
sample barrels were driven into the soil with a 140-pound hammer or pushed into the soil by the
drill rig. The first soil boring drilled was soil boring SB03. The soil samples from this boring
were collected with a 2-in. diameter, 18-in. long stainless steel split spoon lined with three 6-in.
long brass sleeves. However, the recovery from the sample barrel was not adequaie to provide
enough soil for the entire analytical suite. In order to improve recovery, the remaining seven
borings were sampled using 3-in. diameter, 18-in. long stainless steel split spoon sample barrels.

Brass sleeve inserts were not available for the three-inch split spoon sample barrels.

Soil samples were collected at five-foot intervals in each boring. An aliquot of soil from each
sample was placed in a clean plastic bag for head-space analysis using a field-portable PID. Two
samples from each boring were submitted to the laborafory for chemical analysis: a sample from
the interval that showed the highest head-space PID reading, and a sample from the bottom of the
soil boring. Pending results of the head-space analysis comparison, sample aliquots for benzene,
toluene, ethylbenzene, and xylenes (BTEX) analyses were stored in the appropriate volatile
sample bottles, and the remaining soil, collected for non-volatile analyses, was placed
temporarily in decontaminated Mason®-type glass jars or clean plastic bags until the sample
interval with the highest headspace reading was identified. All soil sample containers were
immediately stored on ice in coolers until the sample interval with the highest PID reading was
identified. The soil stored for non-volatile analyses from this interval was then placed into
sample containers for shipment to the laboratory. In the cases where there was not enough soil
available from the interval to provide the required volume for the specified non-volatile analyses,
soil from the interval with the next highest head space reading was thoroughly mixed with the
soil from the highest PID reading interval to provide the necessary soil sample volume. Soil

boring logs are included in Appendix F of this report.

4.1.2 Soil Boring Abandonment

The soil borings were abandoned by backfilling them with a grout mixture of Poriland cement
with 5 percent bentonite to within two feet of the surface. The remaining two feet were then
backfilled to the ground surface with native soil. Soil borings that penetrated the water table
were backfilled with #20 Colorado Silica Sand from the bottom of the boring to above the water
table before the grout was added. In two of the borings, RU-SB05 and RU-SB06, material had
sloughed in to approximately eight feet below surface. Grout was placed on top of the sloughed

material to within two feet of the ground surface, followed by native soil backfill to the ground

surface.
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4.1.3 Soil Boring Analytical Results

The soil boring samples were analyzed for BTEX, TPH, Resource Conservation and Recovery
Action (RCRA) metals (both total and TCLP-extractable), gross alpha/gross beta, and tritium.
The shallow sample from each boring also was analyzed using gamma spectroscopy. The
analytical results for the soil boring samples are presented in Table 4-1. The depth interval from
which each sample was collected is reflected in the sample numbering system, where the third
number or set of numbers in the sample code is the depth or depths (in feet) from which the soil
sample was collected. For example, the third set of numbers for sample number
RU-B03-5/10/15 indicates that the sample was a composite consisting of soil collected from the

5-, 10- and 15-foot depth intervals.

TPH was detected in the shallow samples from all eight soil borings, and in deep samples from
four of the eight borings. Detected concentrations in the shallow samples ranged from 66 mg/kg
in sample SB03-05/10/15 to 4,700 mg/kg in SB0O7-18/22-1. Detected concentrations in the deep
samples ranged from 66 mg/kg in SBO1-15 to 150 mg/kg in SB-02-20.

BTEX compounds were detected in shallow samples from four of the eight soil borings.

With the exception of ethylbenzene and xylene concentrations in sample SB08-05/10

(1,400 micrograms per kilogram [«g/kg] and 23,000 ng/kg, respectively), all detected
concentrations for the BTEX compounds were below 1,000 ng/kg. Ethylbenzene and/or xylenes
also were detected in deep samples from three of the eight soil borings. All detected

concentrations in the deep samples were below 1,000 wg/kg.

The concentrations of barium, chromium, and lead appeared to be elevated above background in
shallow samples from three of the eight soil borings. The maximum detected concentration of
these metals were 3,990 mg/kg barium in SB05-02, 112 mg/kg chromium in SB06-21/13, and
119 mg/kg lead in SB0O7-18/22-1. None of the RCRA metals exceeded RCRA maximum
concentration of contaminants (MCC) for the Toxicity Characteristic in the TCLP leachates from

the samples.

No nuclear test-derived man-made radionuclides were detected, and all radiological

measurements were within natural background levels.
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Sample #| RU-SBD1-10 RU-53B801-10/08 RU-5B801-15 RU-5B02-15/12 RU-SP02-1% RU-5B02-20 RU-5B03-05 RU-5803-05/10/15 AU-5B803-23 AU-3804-05
Date Collected| 1/6/95 10/6/85 10/6/95 10/6/95 1046/85 T0f6/95 10/6/95 10/6/85 1¥6/93 10/6/85
Q Q Q [¢] Q G [*] Q Q G
ORGANICS: IRy _potkg BoRg | | molkg figfkg - ngfkg nafkg ngfkg jgfkg ng/kg
Benzensa 5 ¥ na 5 U ha 5 i 5 U 5 U na o [5) ] U
Tolvene 5 3] na 5 U na 5 ¥ 5 U 5 U na 5 U 5 N
Ethylbenzene 5 u na 5 ] na 5 U 5 U 5 U na 5 U 5 u
Total Xylene 5 1] na 5 U na 5 u 5 U 5 U na 5 U 5 u
TPH: oo mglky . L mgikg: mg/kyg : mgfkg - . malky ma/kg - magfkg mgfkg mg/kg : mgiky
iasel (EPA BO15) na 140 66 110 na 150 na 66 66 na
RADIATION:: ~:: -1 oo |- pCifg - coopCig b pCitg .| | .. pCitg : oplitg pCifg = . pCitg pCifg .- - pGifg pCilg
Gross Alpha na 9.78x4.83 |J 5.39:+4 62 J BG4 J na .47 U na 7.01 UX ™~ 164156 J na
Gross Bela na 36.6£5.5 24.5+3.9 26.814.1 na 26.4+3.8 na 26.1+4.0 24.8+3.7 na
Bismuth-214 na nd na ndd na na na 0.79:0.4 na na
Cesium-137 na 0.33 U na Q.15 L na na na 0.18 U na na
Potassium-40 na 19.3:5.3 na 22.7+4.5 na na na 226446 na na
Leay-210 na nd na : nd na na na 1.49+1.39 na na
Lead-212 na 1.3420.46 na 1:0.41 na na na 1.1410.2 na na
Lead-214 na 1.13+0.54 na 1.23:0.31 na na na 0.99+0.25 na na
Radium-224 na nd na nd na na M nd na na
Radium-226 na nd na 1.02:0.21 na na na 0.9810.21 na na
Radium-228 na nd na 1.08£0.47 na na na 1.52x0.44 na na
Thorum-234 na nd na nd na na na 1.28+1.19 na na
Thallium-208 na 0.43:0.29 na 0.34x0.17 na na na 0.4+017 na na
Tritium na 0.042 U 0.037 ] 0.035 5] na 0.042 V] na 0.029 [N] 0.034 U na
Arsenic na 18.4 221 15.6 na 17.5 na 20.2 19 na
Barium na 246 247 187 na 194 na 214 186 na
Cadmium na 0.2 U 0.26 J 0.2 U na 0.14 ¥ na 0.07 U 0.18 1] na
Chromium na 31.4 29.6 4.7 na 2514 na 30 27.4 na
Lead na 17.9 14.1 ‘10.9 na 12 na 14.1 121 na
Marcury na 0.05 U 0.05 U 0.05 L na 0.05 U na 0.05 5] 0.05 U na
Selenium na 0.563 0.48 0.5 na 0.28 L na 0.84 0.53 na
Sitvar na 0.05 U 0.05 Y] 0.05 1] na 0.05 u na 0.05 J 0.05 U na
RCAAMETALS{TCLP) - .| mglh [-[:  -mgl = [ [ - mgil [ Coomgih o] mgil _omgh ] mgl _mgA - ] mgft. 1. _mgit
Arsenic na 0.0377 Li] 0.0377 iN, 0.0377 LJ na 0.0377 UJ na 0.0377 UJ 0.03%7 UJ na
Barium na 1.02 1.4 1.4 na 1.28 na 1.23 1.37 na
Cadmium na 0.0034 V] 0.0031 U 0.0038 U na 0.0036 U na 0.0034 U 0.0054 U - ha
Chramium na 0.0037 U 0.0037 U 0.0037 U na 0.0037 U na 0.0037 U 5.0037 U na
Lead na . 0.0382 U 0.0382 U 0.0382 U na 0.0382 [ na 0.0382 U £.0382 U na
Mercury na 0.0001 U 0.0001 u 0.0001 U na 0.0001 i na 0.0001 U 0.0001 U na
Selenium na 0.0426 L 0.0426 UJ] 0.0428 UJ ‘na 0.04286 U na 0.0426 L 0.0426 U na
Sifver na 0.006 U 0.008 U 0.006 U aa 0.006 J na 0.006 J .006 U na
Table 4-1

Surface Ground Zero Area Soil Boring Sample Analytical Results
{Page 1 of 3)
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Sample #

RU-S804-5/20 AU-5B04-23 RU-5B05-02 RU-5805-17 RU-5B0G-21/13 RU-3806-21 AU-5B06-33 RU-5B07-18-1 RU-SBO7-18-2 RU-SBOT-18/22-01
Dale Collected 10/6/95 10/6/95 10/6/95 10/6/95 1047/95 10/7495 10/7/95 1(0/8/55 148/95 10/8/85
: Q 4] Q Q Q Q ]
ORGANICS: - cigikg ol L pgikg - | [ pgikg o] T pgikg | palkg ~_hglkyg _Hgfkg L p9/kg ngrkg
Benzene ng 5 U 5] U 5 U na 28 5 U 5 5 na
Tolvene na 5 U 5 U 5 u na 64 5 U a7 5.6 na
Ethylbenzens na 5 U 5 U 5.8 na 46 5 U 15 13 na
Total Xylene na 5 U 81 14 na 270 85 67 52 na
TRH: o omyfkg Lo malkg. : mafkg il mghkg o -mgfkg- mgkg. . - mg/kg . mgikg mghy mgkg
Diesel {EPA 8015) 120 120 2400 D 100 2200 D na 25 9] na na 4700 D
RADIATION: - o0 .o ] copCwg [ o pGidg o | pCifg: - - pCifg ~:: . ‘pCifg ‘pClfg - pClig pCifg - pCifg pCifg -
Gross Alpha 9.02x4.44 |J 9.56+4.23 J 12+5.5 J 11.4£4.9 J 6.36 1N, rna 6711371 J na na 6.54 [N,
Gross Bata 23.8+3.8 27+4.1 224341 24.5+1.7 27.5+4.4 na 16.522.9 na na 26.3+4.6
Bismuth-214 nd na 0.8210.35 na nd na 1.4:0.4 na na 1.4810.40
Ceslum-137 0.24 u na 0.2 U g 0.36 U na 015 ] na na G119 U
Potassium-40 21.3+4.4 na 18.414.1 na 24.6:6.0 na 11.6x2.9 na na 21+4.3
Lead-21¢ nd na nd na nd na nd na na nd
Leag-212 0.93+0.25 na 1.18+0.23 na nd na 0.9910.20 na na 1.06£0.19
Leag-214 1.32:0.29 na 0.86+0.34 na 0.77+0.49 na 0.1210.26 na na 0.8920.27
Radium-224 nd na nd na nd na nd na na 2.04£1.61
Radium-226 1.0140.25 na 0.65£0.25 né 1.06+0.39 na 1.28:0.22 na na 1.1220.23
Radium-228 nd na 1.660.45 na nd na ndd na na 1.02+0.56
Thorium-234 2.27+1.43 na 2.15+1.28 na nd na nd na na nd
Thallium-208 0.37+0.21 na 0.3410.19 na nd i 0.3410.16 na na 0.43:0.18
Tritium 0.030 1] 0.034 7] 0.06 u 0.038 U{  0.96+0.11 na 0.034 U na na 0.41:0.05
RCRA'METALS (TOTAL) - | mgikg ] mgikg - || moikyg mg/kg . || mgikg: mg/kg mghkg: il || mgikg mg/kg - mgfkg
Arsenic 16.2 19.8 9 18.7 98 ha 6.1 na na 8.9
Barium 245 244 3950 255 375 na 205 na na 1450
Cadmium 0.23 U 0.27 U 0.28 V) 0.19 u 0.05 1] na 0.03 U na na 0.12 U
Chromium 30.5 29 79.3 256 112 na 14.4 na na 61.5
Lead 12 13.8 52.8 13.2 89.5 na 2.1 na na 11§
Mercury 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U na 0.05 | na na 0.03 Y]
Selenium 0.26 U 0.55 0.43 0.37 U 1.1 na 0.52 U na na 0.7t [y)
Silver _ 0.05 u 0.05 1] 0.05 U 0.05 U 0.05 U na 0.05 1] na . na 0.05 U
RCRA METALS (TCLP) [  mgh.... I ] " mgfl.- i emgfll o] my/ Sioooomgh . F mg/l - o mgf - mygil _mgiL mg/l
Arsenic 00377  |uUX 0.0377 U] 0.0377 X 0.0377 U 0.0377 U na 0.0377 U na . na 0.0377 X
Barium 1.44 1.41 1.04 1.54 1.49 na 0.743 na na 1.43
Cadmium 0.004 U 0.0041 U 0.0032 J 0.0032 U 0.0037 u na 0.0053 ¥ na na - 0.0068 U
Chromium 0.0037 U 0.0037 U 0.0135 0.0037 U 0.0787 na 0.0037 1] na na 0.0146
Lead 0.0382 U 0.0382 U 0.0382 ] 0.0382 U 0.0382 V) na 0.0382 U na na 0.0813
Mercury 0.00C1 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U na 0.0001 U na na 0.0001 U
Selenium 0.0426 LA} 0.0426 U 0.0426 U 0.0426 uJ 0.0426 U na 0.0426 UJ na na 0.0426 U
Siiver 0.006 U 0.006 u 0.006 U 0.006 U 0.006 u na 0.006 U na na 0.006 U
Table 4-1

Surface Ground Zero Area Soil Boring Sample Analytical Results
(Page 2 of 3)
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Sample #| RU-SHO07-14/22.02 RU-5807-23 RU-5807-30 RU-5B08-05 RU-5B08-05/10 RU-3B08-11
Date Collectied 10/8/95 10/B/95 10/8/95 10/8/35 10/8/25 10/8/95
Q Q Q Q [#] [
ORGANICS::: pgikg pglkg ~ - jwlkg . pg'kg . UHalkg Lg/kg
Benzene na 5 U 5 U 290 na 5 U
Toluene na 27 5 u 120 U na 5 U
Ethylbenzene na 41 5 "] 1400 na 15
Teotal Xylene na 210 5 U 23000 na 220
TPH: T comatkg oo || malkg ¢ cooomghkg o b | mpikg . .mpkg -] . mgkg . |
Diesel (EPA 8015) 3a500 D na 24 U na 2100 D 24 U
RADIATION: oo o pCifg. - 1} pCirg || pCifg pCiig . pCug |- pCilg :
Gross Alpha 11.5+5.4 J na D.72+4.44 J na 7.68 U] 10,4151 J
Gross Bela 23.3+4.0 ik 21.7135 na 29.8:4.7 18.31+3.4
Bismuth-214 1.01+0.30 na na na 1.33:0.99 na
Ceslum-137 021 U na na na 0.2 u na
Potassium-40 16.6+3.6 na na na 231247 na
Lead-210 nd na na na 2.17+1.82 na
Lead-212 1.030.26 na na na 1.39+0.26 na
Lead-214 0.7910.27 na na na 0.86+0.32 na
Radium-224 36223 na na na 3.94+253 na
Radium-226 0.920.2 na na ha 1.07+0.25 na
Radium-228 nd na na na 1.55+0.52 na
Thorium-234 nd na na na g na
Thalllum-208 0.37+0.13 na na na 0.56640.27 na
Tritium 0.3810.05 na 0.038 U na 0.024:0.014 0.062x0.015
ACRA M-ETALS(TDTAL) Joomghkg i magikg Soomghkgi | maodkg -~ molky mg/ky
Arsenic 7.5 ___ha 11.7 na 13.4 55
Barium 670 ha 339 na, 208 113
Cadgmium 0.37 na 0.03 U na 0.03 U 0.03 u
Chromium 44 na 17.8 na 35.1 13.2
Lead 89 na 12 na 17.5 6.7
Mercury 0.05 5] na 0.05 U na 0.05 ] 0.05 J
Seleniiym 0.52 U na 0.98 1] na 0.53 U 0.47 L
Silvar 0.05 U na 0.05 U na 0.05 Ul 0.05 U
ACHA METALS(TCLP) - | - “"imgh | Comgl e mgl ) mgh s [ mgll [T mgle [
Arsenic 0.0377 K na 0.0377 JJ na 0.0377 U 0.6377 L)
Barium 1.51 na 0.889 na 1.75 Q.757
Cadmium 0.0058 U na 0.0049 u na 0.0035 1] 0.0046 u
Chromium 0.0155 na 0.0037 u na 0.0037 U 0.0037 4]
Lead 0.056 na 0.0382 U na 0.0382 U 0.0382 ]
Mercury 0.0001 U na 0.0001 U na 0.0001 1] 0.0001 U
Selenium 0.0426 U na 0.04286 L) na 0.0426 UJ 0.0426 UJ
Silver 0.006 V] na 0.006 U na 0.008 U 0.006 u

Q = Data quaiilier

U = Gompound was analyzed for, but not dolecled above Ihe specitled limit
J = Reported value |5 estimated

D == Sample was diluled for analysis
mg/kg = milligrams per kilogram
ng/kg = micrograms per kiiogram

mg/L. = milligrams per liter
pCifg = picoCurias per gram
na = not analyzed

nd = not delected

Table 441
Surface Ground Zero Area Soil Boring Sample Analytical Results
(Page 3 of 3)



4.2  Stream Investigation

One composite stream sediment sample, one composite stream bank soil sample, and one
discrete stream water sample were collected to assess whether contaminants from the R-EX mud
pit area are migrating to the stream. The stream sediment sample and the stream bank soil
sample each consisted of a composite sample made up of material collected from five separate
sampling locations (sediment sampling locations RU-SED-11/15-01A through -01E and stream
bank soil sampling locations RU-STRA-11/16-01 through -STRE-11/16-01 on Figure 4-1).

The stream bank soil samples were collected by using a shovel to remove the soil to the frost line
at each of the five sample locations. Soil samples were collected at each location with
decontaminated polyethylene scoops. The soil collected from the five sample locations was
placed in a stainless steel bowl, thoroughly homogenized into one composite sample, and then

placed in sample containers for shipment to the laboratory.

Stream sediment samples were collected with a polyethylene plastic scoop. Two scoops of
sediment were collected from each sampling location, beginning with the downstream sample
location (RU-SED-11/15-01A) and working upstream in an easterly direction. The sediment
collected from the five sample locations was placed in a stainless steel bowl, thoroughly

homogenized into one composite sample, and then placed in sample containers for shipment to

the laboratory.

The stream water sample was collected by using a polyethylene scoop to collect the stream water

and pour it directly into the sample containers for shipment to the laboratory.

4.2.1 Stream Analytical Results

The stream sediment, stream bank soil, and stream water samples were analyzed for TPH and
total RCRA metals. The analytical results for the samples are presented in Table 4-2. In

Table 4-2, the stream sediment composite sample is numbered RU-SED-11/15-01; the stream
bank soil composite sample is numbered RU-STRB-11/16-01; and the stream water sample is
numbered RU-STR-11/15-01. TPH was not detected in any of the stream samples, and metals
concentrations do not appear to be elevated, which suggests that contamination has not migrated
via saturated and unsaturated transport to the stream from the R-EX mud pits. Hayward Creek, a
local groundwater discharge zone, is upgradient, cross-gradient, and downgradient from the
R-EX mud pits.
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Table 4-2
Surface Ground Zero Area Stream Sample Analytical Results

Sample # RU-SED-11/15-01 RU-STR-11/15-01 RU-STRB-11/16-01
Date Collected 11/15/95 11/15/95 11/16/95
Sample Location Stream Bed Stream water Stream Bank

Q Q qQ
TPH (Method 8015) mg/kg my/L mg/ky
Diesel 25 u 0.5 u 24 U
Waste Qil 25 U 0.5 U 24 U
Total RCRA Metals mg'kg ug/L mg/kg
Arsenic 15.7 3.9 B 13.9
Barium 164 436 B 217
Cadmium 0.33 B 23 U 0.44 B
Chromium 22.4 3.7 U 27.8
Lead ' 10.5 0.80 U 12.5
Selenium 0.26 U 2.6 U 0.28 U
Silver 0.60 U 6.0 U 0.680 U
Mercury 0.05 U 0.10 U 0.05 U

Notes:

Q = Laboratory assigned data qualifier

U = Compound was analyzed but not detected above the spacified limit.

B = Result is above the Instrument Detection Limit but below the Contract Required Detection Limit.
mg/L = milligrams per liter; ug/L = micrograms per liter; mg/kg = milligrams per kilogram '

4.3 Radiological Investigation

A total of nine locations were sampled for the radiological investigation: one in the vicinity of
the R-EX well and eight downwind of the flare stack area (Figure 4-2). Sarple holes for the
radiological soil samples were excavated by hand with shovels, a post-hole digger, and a pry bar.
Soil was removed to expose the interface between the E and B soil horizons (USDA, 1992). This
depth ranged between approximately 0.6 and 2 m (2 and 4 ft) below the ground surface. This
interface represents the depth at which the organic mineral soil horizon transitions into the soil
horizon dominated by alterations that form silicate clays of granular, blocky, or prismatic
structure. This transition also represents a zone of contact between two contrasting soil textures
resulting in a capillary barrier. Percolating water tends to pond at this interface; therefore, if
tritium was present, this would be the most logical place to sample. In addition, since
radionuclides readily adsorb to clay particles, this interface was considered to be the most likely
depth to find radiological contamination, if any existed. At each sampling location, equal
amounts of soil were collected from above and below, but not at, the interface with a precleaned

4-9



09/12/96

4602/04

—/'- I “““‘&

o ~

P _
~1 f
SF-01 150 mi(4s2 1) RU-
Py RU-SF-%~ e
.- RU-SF-06 -.
e

To

FParachute

J Gate

J—
To Buottlement

~450 meters {m)
1,476 feet {ﬂ]

~

RU~SF-07)e

Mesa OO"'?;
o
LEGEND
——p—
=
SCALE

! ) »

0 200 400 Feet -

? )

0 60 120 Meters @

-~

~

"
N

SF-03

Dominant
Wind Direction

Groded/improved areo
Barbed wire fence
Log fence

Ground slope direction
Creek flow direction
Wellhead

Former location of

flore stock

Sampling location

Figure 4.2
Radiological Sampling Locations
4-10 -




polyethylene scoop or a stainless steel spoon and placed in a stainless steel bowl. The soil was
thoroughly homogenized in the bowl] and then transferred to analytical sample containers for
shipment to the laboratory. After the sample was collected from each excavation, the excavation

was backfilled with native soil.

4.3.1 Radiological Analytical Results

The radiological investigation soil samples were analyzed for gross alpha/gross beta, tritium,
carbon-14, and by gamma spectroscopy. The analytical results for the samples are presented in
Table 4-3. All radionuclides detected in the samples using gamma spectroscopy are naturally

occurring, and detected concentrations were not elevated above natural background levels.



(A% %

Sample #

RU-SZ-01

RU-SF-01 RU-SF-03 RU-5F-04 RU-SF-05 RU-SF-06 RU-S5F-07 RU-5F-08 RU-S5F-09
Date Collected 11/4/95 11/4/95 11/4/95 11/4/95 11/8/95 11/8/35 11/4/95 11/4/95 11/4/95
RADIATION: b pOipg o fs “pCifgb pClg = pCifg: -pCifg o pCifg | pCidg |- pCilg | pCifg
Gross Alpha 12.5 152 6.40 13.3 6.74 9.91 17.2 8.22 10.8
Gross Beta 28.4 31.0 24.8 31.2 31.0 29.4 43.4 38.3 34.5
Cesium-137 ND ND ND ND ND ND ND ND ND
Potassium-40 23.2 28.2 17.9 27.5 27.2 23.8 411 28.7 27.8
Thailium-208 0.34 0.52 0.37 0.43 0.51 0.44 0.51 0.52 0.75
Bismuth-212 NA NA NA NA NA NA NA 1.30 NA
Lead-212 1.14 1.58 0.96 1.38 1.43 1.37 1.64 1.41 1.80
Bismuith-214 NA NA NA 1.18 1.27 1.26 1.56 1.27 1.20
Lead-214 1.24 1.22 - 0.97 0.93 1.42 119 1.39 1.35 1.23
Radium-226 1.01 1.05 0.98 0.97 1.36 1.24 1.45 1.36 1.22
Radium-228 NA 1.38 NA 1.06 NA 1.66 1.43 1.26 NA
Tritium -0.006 -0.008 0.0007 -0.020 -0.006 -0.017 -0.010 -0.002 -0.002
Carbon-14 -0.0112 0.0728 -0.0186 0.0442 0.00269 0.0273 0.0105 0.0749 -0.00539
Notes: .
NA = Sample not analyzed for indicated compound.
ND = Analyte not detected above method detection limit,
pCifg = picoCuries per gram
Table 4-3

Surface Ground Zero Area Radiological Sample Analytical Results




5.0 Monitoring Well Installation and Sampling

A total of seven groundwater monitoring wells were installed at the site as part of the pond
cleanup operation and SGZ area investigation. The monitoring well locations are shown on
Figure 5-1. Two of these wells, RU-01 and RU-02, were installed hydraulically downgradient of
well R-E to monitor for potential contaminant migration from the SGZ area. Monitoring well
RU-03 was installed upgradient from the drilling effluent pond and monitoring wells RU-03,
RU-06A, RU-07, and RU-08 were installed downgradient from the pond to monitor for potential

contaminant nmigration from the pond.

Monitoring wells RU-01 through RU-03 and monitoring well RU-6A were installed using air
rotary dritling techniques. Monitoring wells RU-05, RU-07, and RU-08 were installed in hand-
dug excavations. Well RU-06 was originally hand-dug; however, it was determined in the field
that a deeper monitoring well downgradient of the pond was desirable to allow aquifer testing to
be conducted, and the best place to install a deeper well was in the vicinity of RU-06. Asa
result, RU-06 was abandoned, and monitoring well RU-06A was installed in its place.
Monitoring Well RU-04, proposed in the Rulison CAP (DOE, 1995a) as an upgradient well for
the pond, was primarily intended to be used to obtain aquifer data to support design and
installation of construction dewatering wells. Since construction dewatering was accomplished
by using an interceptor trench (see Section 3.1) rather than wells, it was decided in the field that
installation of RU-04 was not necessary, as monitoring well RU-03 would provide adequate
upgradient background water quality information for groundwater monitoring purposes.
Monitoring well development and the handling of drilling cuttings, decontamination fluids, and
water generated during well development were conducted in accordance with the Rulison CAP
(DOE, 1995a). Soil boring logs and monitoring well completion diagrams for the wells are

included in Appendix G.

5.1  Groundwater Analytical Results

One round of groundwater samples was collected during the pond cleanup operation and SGZ
area investigation. This round of samples was collected after all monitoring wells had been
installed and developed. Monitoring wells RU-05 and RU-07 were dry during the sampling
event. Analytical results for the sampling round are presented in Table 5-1. The analytical
results indicate that all of the targeted analytes were below their respective maximum
contaminant levels. In addition, with the exception of barium which may be of local natural

origin, none of the potential contaminants identified in the SGZ area soil boring samples were



s
SUOKEDO0T [ISM Bullojluopy

-G 2Inbiy

4602A05  09/16/96
RU-06
{obandoned)
Wetland /beaver RU-08
pend oreg Q ACCESS ~
o Seltling baosin @
A, &yRU-03
- ~
U—05 - ~ .
RUZ07 T Spring
’ RN
\‘ £ \\\ ~a
o AN Foresleg
AY \ AN orea
\. v
\ Meodow 1
M ‘
\ ’
\ /
\ 3 ;’
Il \‘ ,
\% \ e
‘.'jo \ P
»am \\ P
”
\D’ M -
T Forested
\ * areq
- Y "&,
2.
\ %
\Q
&
F;::;le‘j \“f . Gos Hore grea
~ A 4
\‘ \\\ /”
u\ N //
~\ ‘w
"‘--..‘
\\
\‘____ b RU-02
e a
"~
""'--..,____-"_______ 0
N a
.
LEGEND Rulison
—_ o e
QRU C1 Monitoring well location ?;Jv:;llc;_%r)ound zer(;&e‘.;\c_’\( Well R—~EX
—--—ap— Creek showing flow direclion SCHEMATIC %0\';&5"6 2 [ |
. . . 2 N
—erme——  Spring showing flow direction NOT TO SCALE '\32‘50 '700)\..,,_
w+sswneee Fence line / i :&\
N




Table 5-1

Groundwater Analytical Results, October 1995 Samples

well RU-01 RU-02 RU-03 RU-06A RU-08
Conc. Q Conc. Q Conc Q Conc. Q Conc G

METALS: . . | R T ) RN RO RO 17.7) PICCRSINS SR RUCUUI 1 .1) DRy | IS SRR 171/ PR I R gL, .
Arsenic 3.3 U 53 B 3.1 U 3.1 U 4.4 B
Barium 68.2 77.2 B 859 134 ' 258
Cadmium 0.3 U 5 U 0.3 U 0.3 U 5 U
Calciurn na 66200 64200 77300 73600
Chromium 27 U 20 U 27 U 27 U 20 U
fron na 2390 1410 J 1140 J 1820
Lead 1.8 U 3 ) 1.7 U 0.8 U 5.1
Magnesium na 31800 28500 31800 28800
Mercury 0.13 U 0.13 B 0.13 U 012 U 0.14 B
Potassium na 5000 U 1380 U 2670 2490 B
Selenium 4.9 5 U 7.2 U 5.1 U 45 B
Silver 0.5 U 10 U 0.5 U 0.5 U 10 U
Sodium na 52800 51400 39300 36100
ANIONS S bl Soomgih L s mgfnn i e emgil o magit
Bromide na 0.25 3] 0.25 U 0.25 u na
Chloride na 1.88 1.83 4.86 na
Fluoride na 0.34 0.48 0.33 na
‘Suifate na 705 61.1 111 na
ORGANIC uofl gl 11 v uel 1 nofL. A ug/L
Benzene 1 U 1 U 1 U 1 U 1 U
‘Toluene 1 U 1 U 1 U 1 U 1 U
Ethylbenzene 1 U 1 U 1 U 1 Ly 1 U
Toial Xylenes 1 U 1.5 1 4] 1 ] 1 U
TPH: Lo 1 7 mall S mg/l. ol omgilo I SN g/l 1 mgiL :
Diesel (EPA 8015) 05 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U
Motor Oit (EPA 8015) 0.5 uJ 0.5 U 0.5 uJ 0.5 {ON| 0.5 vl
INORGANICS: b ooomgll ] b mglh | mgfl ot mgll mgfL
iTotal Dissolved Solids na 435 406 465 431
‘Towa- Suspended Solids na 13 19 46 626
nH na 7.5 7.35 J 7.13 J 717
Alkalimity na 321 326 278 na
BADIATION: pCiL: -1 | ~ pCiL 1. pCilL pCiL PGl
Gross Aloha 7.31 LU 4.78 na na na
Gross Beta 5.46 U 0.77 na na na
Cesium-137 10 U ND na na na
Radium-226 0.65+0.32 -0.1 na na na
Strontium-89 1.04 ud 0.78 na na na
Strontium-90 0.84+0.47 .09 na na na
Tritium 254 U -83 na na na

Q=Data gualifier:

U = Compound was analyzed but not detected above the specified limit:
J = Reporned value is estimated.

B = The result > IDL but < CRDL.

mg/L. = milligrams per liter;

ne/L = micrograms per liter:

pCi = picocuries per liter

ND = parameter was analyzed for but not detected.

na = not analyzed




detected in the groundwater samples. This suggests that if the groundwater gradient is toward the
northwest, contaminants have not migrated from the R-EX mud pits into the groundwater, The

monitoring wells at the site will continue to be monitored as specified in the Rulison LTGMP

(DOE, 1995c¢).

5.2  Aquifer Testing
Slug tests were conducted on monitoring wells RU-03 and RU-06A, and a pumping test was

conducted on monitoring well RU-02 to provide data on aquifer characteristics. The computer
model Aquifer Test Solver software program (AQTESOLV) was used to calculate aquifer
hydraulic conductivities based on the slug test and pump test data. Results from the modeling
indicate that the hydranlic conductivity of the aquifer in the vicinity of the pond ranges from
2x107 to 4x10™ cm/sec, and the hydraulic conductivity of the aguifer in the vicinity of surface-
ground-zero ranges from 4x10° cm/sec to 5x10™ cm/sec. The siug test and pump test data and

modeling results are included in Appendix H.
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6.0 Summary and Conclusions

6.1  Drilling Effluent Pond

The cleanup goals as modified herein for the drilling effluent pond sediment have been met.
Approximately 14,025,000 liters (3,705,000 gallons) of water were pumped from the pond prior
to and during the sediment stabilization and removal operation, and approximately 18,656 m’
{24,400 yd*) of stabilized sediment was hauled to the landfill for disposal. Following completion
of the sediment stabilization and removal operation, a Bentomat® geosynthetic clay liner was
installed in the pond and covered with Kentucky Bluegrass sod to protect it from UV exposure

and erosion. At the end of the operation the pond was left unfilled.

As discussed in Section 3.2.1 and documented in the correspondence from the CDPHE included
in Appendix E, the CDPHE representative overseeing the drilling effluent pond cleanup work
authorized an increase of the TPH cleanup criterion from 250 mg/kg to 1,000 mg/kg. In
conjunctibn with the higher TPH cleanup criterion, the CDPHE representative requested an
estimate of the approximate areas and volumes of sediment with TPH concentrations greater than
250 mg/kg being left in place. The following assumptions were used to make the requested

estimate:

» Ateach sample location where the final TPH concentration was greater than 250 mg/kg,
the TPH contamination extends one-half of the way to the closest adjacent sample
locations with TPH concentrations less than or equal to 250 mg/kg. The areas resulting
from this assumption are shown on Figure 6-1.

»  Within each area where TPH concentrations are greater than 250 mgﬂ(g, the TPH
contamination extends to a depth of 2 feet.

Based on these assumptions, it is estimated that approximately 520 m® (620 yd*) of sediment
remaining in the pond contain concentrations of TPH greater than 250 mg/kg, but less than or
equal to 1,000 mg/kg. It should be noted that this volume is not continuous, but is spread across

ten separate areas in the pond bottom.

6.2 Surface Ground Zero Area

Some of the subsurface soil samples collected from the mud pits adjacent to well R-EX
contained TPH and elevated levels of barium, chromium, and lead. The analytical data from the
mud ptt soils have been used to develop a human health risk assessment for the SGZ area soils.

The risk assessment is included as Appendix I. Because the subsurface contamination found in
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the R-EX mud pit subsurface soils would not pose an undue risk to human health even if the soils
were excavated and spread on the ground surface, and because there is no evidence that
contaminants have migrated from the soils to groundwater or to the adjacent stream, no further

action 1s proposed for the SGZ area soils.

6.3 Groundwater
The groundwater sample data for the five monitoring wells sampled in October 1995 have been

used to develop a human health risk assessment for the site groundwater (Appendix I). The risk
assessment shows that the groundwater currently dees not pose an undue risk to human health.
The monitoring wells at the site will continue to be monitored as specified in the Rulison
LTGMP (DOE, 1995c¢) and the correspondence from the CDPHE included in Appendix E.

The risk assessment in Appendix I also includes development of groundwater trigger levels for
the constituents of potential concern for use during implementation of the long-term groundwater
monitoring program for the site. As described in Appendix I, the trigger levels are risk-based
concentrations that, if exceeded, would indicate a need to further evaluate site monitoring data.
Trigger levels will be incorporated into the Rulison LTGMP (DOE, 1995c¢).



7.0 Drilling Effluent Pond Closure Certification

7.1 U.S. Department of Energy
I, G. Leah Dever, Environmental Management, U.S. Department of Energy, hereby certify that,

to the best of my knowledge and belief, the Rulison Drilling Effluent Pond at the Rulison Site
approximately 8 miles south of Parachute, Garfield County, Colorado, has been restored in
accordance with the U.S. Department of Energy, Nevada Operations Office, May 1995, draft
Corrective Action Plan and associated documents, including modifications approved by the

Colorado Department of Public Health and Environment, and as discussed in the Corrective

Action Report.
U.S. DEPARTMENT OF ENERGY

A ot Do

. E€ah Dever, Assistant Manager
- Environmental Management

Date: 7- /8~ 76

7.2 Independent Professional Engineer
I, Lleyd R. Hendry, I, a registered Colorado Professional Engineer, having reviewed the

removal action requirements and the resulting documentation, hereby certify that, to the best of
my knowledge and belief, the Rulison Drilling Effluent Pond at the Rulison Site, approximately
8 miles south of Parachute, Garfield County, Colorado, has been restored in accordance with the
U.S. Department of Energy, Nevada Operations Office, May 1995, draft Corrective Action Plan
and associated documents, including meodifications approved by the Colorado Department of

Public Health and Environment, and as discussed in the Corrective Action Report.
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Table A-1

Corrective Action Plan Variances
(Page 1 of 3)

Variance Docur::lenl Original Technical Actual Technical Activity Rationale for Change
Number Section Approach
1 CAP, 3.2 | Use of open area adjacentto | The open area was not utilized for Sediment was stabilized and
Para. 1 the pond for staging... stabilizing of sediment. stored in the pond then
stackpiled on a 20 mil thick
polyethylene plastic sheet over
the settling basin at the sast
corner of the pond prior to
transportation off location,
2 CAP, 3.2 | Stored materials include The staging area was not used for Groundwater infiltrating into the
Para. 2 stabilizer, 3/4-in. stone... storage of a water treatment dewatering trench during
system because it was not utilized sediment stabilization and
during the remediation activity. Kiln | removal was below permitted
dust, used to stabilize the discharge limits and did not
sediment, was stored in the pond require treatment, It was more
prior to mixing. efficient to store kiln dust in the
pond.
3 CAP, 3.2 | Preliminary drying of the No drying of the sediment ar Excess water was absorbed by
Para. 4 sedimants will occur... capturing of excess water from the | the kiln dust used to stabilize
sediment was required. the sediment.
4 CAP, 3.3 | Fish and salamanders will be | Twenty-five fish were removed by No effective method was found
Para. 1 removed from the pond... capturing them with barbless hooks | to stun the fish using either
and then transporting them to a ichthycides or electricity without
nearby beaver pond. No stirring up contaminated
salamanders were observed. sediments from the pond
bottom, resulting in water
disposal probiems,
5 CAP, 3.4 | Drainage of the pond will be Gasoline powered pumps were Gasoline powered pumps were
Para. 1 required for sediment used. Discharge hoses were more readily available than
removal... placed in the riprap-lined pond diesel powered pumps. Waler
spillway that discharged into the was discharged to the vegetated
nearby stream (“Hayward Creek”), riprap to minimize stream
erosion and remove suspended
material,
6 CAP, 3.4 | Prior to pond drainage, the The spring flow was diverted from This engineering solution was
Para. 2 inlet to the pond will be flowing into the pond by damming deemed in the field to be
blocked... the inlet channe! to the pond and simpler and more cost effective
draining collected water into the than the original plan.
nearby stream through a 4-inch
flexible pipe.
7 CAP, 3.4 | After removing the majority of | Water remaining in the pond after Stabilizing the water with the
Para. 5 the pond water... initial pond dewatering was sediment was cheaper and
stabilized with kiln dust. more practical than moving in
Baker tanks and installing a
water treatment system.
B CAP, 3.4 | After removing the majority of | No produced water was puimped to | See above rationale.
Para. 5 the pond water... ' Baker tanks for treatment or

disposal.




Table A-1

Corrective Action Plan Variances

(Page 2 of 3)

Variance
Number

Document
Section

Original Technical
Approach

Actual Technical Activity

Rationale for Change

9

CAP, 3.4
Para. 6

if the water in the Baker
tanks does not pass...

No water treatment system was
utilized.

See above rationale.

10

CAP, 3.4
Para. 8

During pond drainage
activities...

The groundwater levels were not
maonitored,

The sump excavated into the
pond bottom adequately
handled infiltrating groundwater,
so the well points proposed in
the CAP were not needed.

11

CAP, 3.4
Para. 8

The hydraulic characteristics
of soils...

The hydraulic characteristics were
not determined prior to draining the
pend.

The sump excavated into the
pond boltom adequately
handied infiltrating groundwater,
so the well points proposed in
the CAP were not needed.

12

CAP, 3.4
Para. 8

If construction dewatering is
determined to be...

A dewatering trench was installed
along the socuthwest {upgradient)
pond wall after the sediment was

stabilized. The trench was installed

to intercept groundwater infiltrating
into the pond from upgradient.

Because it became necessary
te remove soil from below the
water table, the dewatering
trench was deemed the best
and most cost-effective
engineering solution to control
groundwater infiltration.

13

CAP, 3.5
Para. 3

Sediment drying would best
be accomplished...

Sediment drying activity with
associated water handling and
freatment was not performed. The
sediment was stabilized in the
pond, using kiln dust.

Stabilizing all of the material
was better and did not require
much more stabilizer than would
be needed to stabilize the
“dewatered” sediment, and it
would reguire less time.

i4

CAP, 3.5
Para. 4

The pond will be covered...

The pond was not covered during
precipitation events.

Covering the pond with plastic
sheeting was impractical and
would have resulted in the
generation of large quantities of
contaminated plastic.

15

CAP, 3.6
Para. 3

The sediment will be blended
with a pug mill...

A pug mill was not used to biend
the sediments. The sediments
were mixed in place using twe
excavators,

This engineering solution was
deemed in the field to be
simpier, faster, and more cost-
effective than the original plan.

16

CAP, 3.6
Para. 3

Following sampling, the
resulting stabilized mixture...

The stabilized sediment was stored
in the pond itself or stockpiled aver
the settling basin adjacent to the
east corner of the pond for
approximately 48 hours prior to
transport off site for disposal. This
time period was based on receiving
laboratory analyses confirming
stabilization of the contaminants of
concern.

This change in plan was by
State of Colorade Waste
Management Division as
acceptance criteria for
classification of the stabilized
sediment as solid waste. It was
put into place after the CAP was
written.

17

CAP, 3.6
Para. 4

Vendors who market
proprietary stabilizers...

Ne bench top studies were
conducted. Cement and kiln dust
were tested in the field. Kiln dust
was selected for use in stabilizing
the sediment.

The kiln dust was as effective as
cament in stabilizing the
sediment and less costly than
cement.

18

CAP, 3.6
Para, 5

The bench test will also
determine how chromium...

A hench top partition test was not
performed on the sediment and
water.

The kiln dust bound the water in
the sediment. There was no
partition of the sediment and
water.
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Table A-1

Corrective Action Plan Variances
(Page 3 of 3)

Variance
Number

Document
Section

Original Technical
Approach

Actual Technical Activity

Rationale for Change

19

CAP, 3.7
Para. 1

Following removal of the
sediment, confirmatory...

The TPH cleanup standard was
increased from 250 milligrams per
kifogram to 1,000 milligrams per
kilogram.

Verbal authorization was
received from the State of
Colorado on October 12, 1395
to raise the cleanup leve! to
1,000 milligrams per kilogram in
the pond sediments. State of
Colorade correspondence
documenting the verbal
authorization was received by
DOE on June 7, 1996

(see Appendix E).

20

CAP, 3.8
Para. 2

Following the installation of
the pond liner...

Spring flow into the pond was not
restored at the conclusion of
remediation activities in November
1995,

The land owner did not have
ownership of the water rights to
the spring.

21

CAP, 3.8
Para. 3

A critical aspect of pond
restoration...

The pond liner was covered with
Kentucky bluegrass sed. The pond
was not restocked with trout. ’

Natural vegetation could not be
reestablished, nor could the
trout be restocked because the
pond was not refilled with water.

22

CAP, 3.9
Para. 3

Eight groundwater monitoring
wells are planned...

Seven groundwater monitoring
wells were installed at the Rulison
site.

One of two planned hydraulicaliy
upgradient monitoring wells was
eliminated. One well was
enough to provide the
necessary background
groundwater quality

information.

23

CAP, 3.9
Para. 4

Two methods of maonitoring
well installation...

The wells were not installed by a
State of Coleradoe-licensed well
driller.

It is net necessary for
environmental menitoring wells
to be installed in the State of
Coloradoe by a licensed well
driller per Colorado
2CCR-402-2, Paragraph 7.1.

24

CAP, 3.9
Para. 4

The wells downgradient of
the pond...

The wells were dug using shovels
and a pry bar.

The soil was too rocky to hand
auger or to use a poertable
motorized auger,

25

CAP, 3.9
Para. 5

The upgradient wells will be
constructed...

| Three of the wells located down-

gradient of the drilling effluent pond
and one well located down-gradient
of emplacement hole R-E were
constructed of 4-inch Schedule 40
PVC. The well located upgradient
of the drilling effluent pond, one
well located downgradient of the
driliing effluent pond and one well
down- gradient of emplacement
hole R-E were constructed of 5-
inch Schedule 40 PVC.

The well designs were changed
to reflect revised objectives for
the well and to accommodate
available testing equipment.

26

CAP, 3.9
Para. 7

The fiiter pack will consist of
washed and graded...

A 16/32-sized filter pack instead of
20/40 was instalied in the '
groundwater monitoring wells.

The slot size opening for the
PVC weil screens was
0.02 inch. The filter pack was

.changed to be compatible with

this slot size opening.

PVC = Polyvinyl chloride




Table A-2

Verification Sampling and Analysis Plan Variances
(Page 1 of 2)

Variance Docur-nent Original Technical Actual Technical Activity Rationale for Change
Number Section Approach
1 VSAP, 1.3 | Third, it is anticipated that as | Water remaining in the pond after This engineering solution was
Para. 1 water drainage from the pond drainage was mixed with kiln deemed in the field to be
Sen. 5 pond... dust stabilizer and taken to the simpler and more cost-effective
landfill for disposal with the other than the original plan.
stabilized sediment.
2 VGAP, 1.3 | Water samples will be This analyses performed on water All the analyses except for
Para. 2 analyzed for whole effluent drained from the pond were organic | whole effluent toxicity (WET)
Bullet 6 toxicity... toxic poltutants (OTP), total were specified in the State of
suspended solids (TSS), total Colorade discharge permit.
dissolved solids (TDS), pH, total Because there were trout living
petroleum hydrocarbons {TPH), in the pond, the State
benzene, toluene ethyl benzene determined that WET analysis
xylene (BTEX), potentially dissclved | was not needed.
lead {Pb), total mercury {Hg}, & total
recoverabte chromium (Cr), iron
(Fe) & zinc (Zn).
3 VSAP, 1.3 | The sediment will be mixed A pug mill was not used to mix the This engineering solution was
Para. 3 with a pug mill... sediments. The sedimenis were deemed in the field to be
Bullet 1 mixed in place in the pend using two | simpier and more cost-effective
excavators. - | than the original plan.
4 VSAP, 1.3 | Stabilized sediment will be The laboratory analyses performed | The paint filter test was
Para. 3 analyzed for... on the stabilized sediment were required by the State of
Bullet 3 Toxicity Characteristic L.eaching Colorado fer disposal
Procedure (TCLP) Chromium, TPH, | purposes. The pH tests were
and TCLP Benzene. Paint filter and | performed to insure that the pH
pH tests were performed on the of the stabilized sediment was
stabilized sediment in the field. high enough to render metals
immobile and to meet landfill
requirements.
5 VSAP, 1.3 | Soil samples will be analyzed | Soil samples were analyzed for The instructions used by field
Para. 5 for total TCLP RCRA TCLP RCRA metals, TPH and sampling personnel during
Bullet 4 Metals... TCLP benzene. verification sampling specified
that samples were {0 be
analyzed for TCLP benzene
and TCLP metals.
6 VSAP, 1.3 | The proposed approach for Potentialty contaminated water was | This engineering solution was
Para. 4 sampling water that may... not pumped to Baker tanks; deemed in the field to be
theretore, no sampling of this water | simpler and more cost-effective
occurred. All potentially than the original plan.
contaminated water was mixed with
kiln dust stabilizer and analyzed as
stabilized sediment.
7 VBAP, 52 | Sample will be collected from | No samples were collected and See Technical Change number
Para. 1 the pond prior to initiating analyzed for Whole Effluent 2 above.
Bullet 1 discharge... Toxicity.




Table A-2

Verification Sampling and Analysis Plan Variances

(Page 2 of 2)
Variance | Document Original Technical Actual Technical Activity Rationale for Change
Number Section Approach
8 VSAP, 5.2 | One sample will be collected The analyses performed on the These analyses were
Para. 1 at the beginning... water sample collected at the stipulated by the State of
Bullet 2 beginning of poTnngr?iEr;ggeH PH Colorado as part of the site
activities were \ . PH, . ; ;
BTEX, Potentialy Dissolved Lead, | 1" discharge permil, except
Total Hg, and Tota Recoverable Cr for QTC. The permit was not
; ' | available when the VSAP was
Fe and Zn.
prepared.
9 VSAP, 5.2 | At midpoint of draining the The analyses performed on the See above rationale.
Para. 1 pond, one sample will be ... water sample collected at the
Bullet 3 midpoint of pond drainage activities
were OTC, 7SS, TDS, pH, TPH,
BTEX, Potentially Dissolved Lead,
Total Hg, and Total Recoverable Cr,
Fe and Zn.
10 VSAP, 5.2 | Atthe endpoint of pond The analyses performed on the See above rationale.
Para. 1 drainage activity... water sample coliected at the end of
Bullet 4 ' pond drainage activities were TSS,
TDS, pH, TPH, BTEX, Potentially
Dissolved Lead, Total Hg, and Total
Recoverable Cr, Fe and Zn.
i1 VSAP, 5.3 | Approximately 3,000 cubic The actual volume of stabilized Hydrocarbons migrated into the
Para. 1 yards (yd.... sediment removed from the pond wall of the dam and further
Sen. 3 was 24,443 yd®. than expected beneath the
drilling mud into the floor of the
pond.
12 VSAP, 5.3 | Ten samples of the stabilized | The actual number of stabilized See above rationale.
Para. 1 sediment... sediment samples collected was 82,
Sen. corresponding to 1 sample for every
300 yd® of stabilized sediment.
13 VSAP, 5.4 | The goat of this sampling task | No treated pond water samples All excess pond water was
Para. 1 is to verify... were analyzed. mixed with kiln dust stabilizer
and transported to the landfill.
No analyses were necessary.
14 VSAP, 5.5 | The sample grid is calculated { The number of verification soil The number of samples was
Para. 7 from the following... samples collected from the floor of increased, in response to a
the pond was increased from 37 to request from a representative
55. Six test holes were dug on the of the Colorado Department of
walls of the pond, with three Health, Solid Waste
samples collected from each pit. Management Division. The
test pits were added when it
was discovered that
hydrecarbons had migrated
into the walls of the pond,
15 VSAP, 5.10 | The analytical laboratory will | The sample containers were The DOE-specified analytical
Para. 1 supply sample containers... purchased separately. laboratory, Rust GeoTech, did

not supply sample containers
for this project.
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Table A-3

L.ong Term Groundwater Monitoring Plan Variances

(Page 1 of 2)

Variance
Number

Document
Section

Originat Technical
Approach

Actual Technical Activity

Rationale for Change

i

LTGMP 1.0
Para. 1
Sec. 1.4
Para. 1

. Sen. 4

Sec. 2.1.1
Para. 1
Sac. 5.0
Para. 1

The purpose of this
groundwater...

A total of seven monitoring wells
were insfalled during the
remediation of the Rulison Drilling
Effluent Pond Site.

Two wells upgradient of the
dritling effluent were to be
incorporated into a well point
system. Because of the low
permeability of the aguifer
material, the well point system
was subsequently deemed not
feasible.

LTGMP 1.4
Para. 1
Sen. 2

Based on the current
knowledge...

Sediment was stabilized, in-place,
in the floor of the pond

This engineering solution was
deemed in the field to be
simpler and more cost-effective
than the original plan.

LTGMP, 2.2
Para. 1

The downgradient wells,
because of their location...

Four borings downgradient of the
drilling effluent pond were dug by
hand, and three were sampied.
Monitoring wells were installed in
three of the hand-dug waslis. One
hand-dug well was replaced by a
drilled well.

Only one of the well locations
was readily accessible o the
drill rig.

LTGMP, 2.2
Para. 3

The upgradient wells will be

constructed of 4-inch PVC...

Three downgradient wells were
constructed of 4-inch, Schedule 40
PVC. One upgradient well and one
downgradient well were constructed
of 5-inch, Schedule 40 PVC.

The well designs were changed
to reflect revised objectives for
the weli and to accommodate
available testing equipment.

LTGMP, 2.2
Para. 4

Depending on the depth to
water encountered...

Centralizers were not installed in
two monitoring wells

Centralizers are not required
for wells with an annular space
less than 2.5 inches (State of
Colorado, Water Well
Construction Rules, 2-CCR
402-2, Secticn 10.4.2)

LTGMP, 2.2
Para. 5

Because of their location,
the 2-inch wells will use...

The 2-inch wells were replaced with
4 and 5-inch wells.

The well designs were changed
to reflect revised objectives for
the well and to accommodate
available testing equipment.

LTGMF, 2.2
Para. 5

A filter pack size of 20/40 is

expected to be appropriate...

A 16/32-sized filter pack instead of
20/40 was installed in the
groundwater monitering wells.

This change was made based
on infermation regarding tha
grain-size distribution of the
aquifer matrix that was not
available when the CAP was
prepared.
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Table A-3
Long Term Groundwater Monitoring Plan Variances
(Page 2 of 2)

Variance Docurrlent Original Technicai Actual Technical Activity Rationale for Change
Number Section Approach
8 LTGMP, 2.4 | Drill cuttings, waste Uncontaminated drill cuttings from This change was proposed by
Para. 1 materials from soil wells drilled adjacent to the drilling DOE and approved by the
samples... effluent pond were placed onto State of Colorado regulators
plastic sheeting instead of into after the LTGMP was prepared.
55-gallon barrels. '
Faollowing completion of each
drili hole, the cuttings were
placed into drums.
9 LTGMP, 3.0 | Groundwater Monitcring Prior to discharging groundwater Although the permit did not
Para. 3.3 Methodology during the pumping test, a quick address this activity, the
turnaround groundwater sample groundwater sample was
was analyzed for the discharge collected and analyzed to verify
parameters specified in the State of | that no contaminated water
Colorado groundwater discharge was discharged to the nearby
permit, stream during the pumping
' test. Because of low
production rates, one to less
than three gallons per minute,
all water produced during
pumping was applied to the
land surface.
10 LGTMP, Additional sample volume An MS/MSD sample was not The pian stipulates that the
7.1.2 will be coliected... cellected during the first round MS/MSD sample be collected
Para. 1 groundwater sampling event in from an hydraulically
August 1895, upgradient well. The
' upgradient well had not been
installed at the time of this
sampling event.
11 LTGMP, To assess the effectiveness | Distilled water was used to collect Deionized water was not
7.1.3 of the purging... equipment rinsate samples. available at this site.
Para. 1 :
12 LTGMP, Trip blank samples will be Trip blanks were prepared in the The analytical laboratory, Rust
7.1.4 used during... field laboratory. GeoTech, did not supply trip
Para. 1 . blank samples for this
project.
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Quality Assurance Project Plan Variances
(Page 1 of 1)

Table A-4

Varlance Docur.nent Original Technical Actual Technical Activity Rationale for Change
Number Section Approach
1 QAPP C BTEX by method 8C20A BTEX by method 8260 The analytical laboratory Rust
5.3 TPH by method BO15A TPH by method 418.1 GeoTech did not have the
Table 5-2 capability to perform methods
8020A or 8015A, as prescribed
in the QAPP.
2 QAFPC Tier | review is essentially a A partial Tier | review was It was deemed more cost-
5.5.2.1 completeness review... conducted in the field. effective to have qualified
Para. 1 personnel from the office
review the data and notify field
personnel of any
discrepancies.
3 QAPPC Tier Il review shall include a | A partial Tier |l review was See above rationale.
5.5.2.2 review.., - conducted in the field.
Para. 1

A-8




Table A-5
Nonconformances
(Page 1 of 1)

Nonconformance Daocument Nonconformance Cause
Number Section
1 QAPP, Chain of custody #42176 dated 8/7/95 was not | Oversight by the personnel delivering the
521 signed over to Rust GeoTech laboratory by a samples. A sampling team member was
Para. 2 sample team member. However, a sample present but the other person delivering the
team member was in continuous possession of | samples signed the form.
the samples and was present during transfer
of custody.
283 LTGMP, 2.2 | Centralizers were not installed in monitoring The driller was having trouble installing
Para. 4 wells BU-6A or RU-2. the well casing with the centralizers
because of the small annular space and
since centralizers are not required for
wells with an annular space less than 2.5
inches (State of Colorado, Water Wetl
Construction Rules, 2-CCR 402-2, Section
10.4.2) the casing was instalied without
the centralizers.
4 VSAP, 5.5 One verification sample designated as sample | The location identified for this sample was
Para. 7 location # 39 was not collected from the floor under water so sampling personnel could
of the pond. not reach it.
5 VGAP, 5.7 Total metals analyses were not performed on TCLP metals analyses were perdformed
Para, 1 verification soil samples collected in the pond instead because that is what the State of
as prescribed in the work plan. Colorado uses to determine if soils need
to be cieaned up.
6 QAPP, 1.0 | Duplicate samples were not collected every Duplicate samples were not collected
Table 1-2 day that samples were collected as prescribed | every day of sampling because only a

in the work plan.

small number of samples were collected -
on most days and this would have
resulted in an inordinately large number of
duplicate samples and analytical costs.
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STATE OF COLORADO

Uredicaied 10 protecung ana impraving Lhe heaith ano environment of the peopie of Colorado

Roy Romer, Governor
Patti Shwavder, Acung Execuuve Director

4300 Cherry Creek Dr. S, Labaratory Building
Denver, Colorada 80222-1530 4210 €. 11th Avenue
Mhone (3031 692-2000 © Denver, Coloraoo 80220.3716
(303 691-4700 Colorade Deparument

of Public Health

an vironment

August 14, [995

U.S. Depariment of Energy
Roxanne Danz

P.O. Box 98518

Las Vegas, Nevada 89193-8518

CERTIFIED MAIL NO: Z 416 968 879

RE: Amended Certification, Colorado Wastewater Discharge Permit System: Permit Number: COG-
310084, U.S. Depanment of Energy

Dear Ms. Dani:

Enclosed piease find a copy of your amended certification which was issued under the Colorado Water
Quality Control Act. This permit requires that specific actions be performed at designated times. You are
legaliy obligated to comply with all terms and conditions of the permit and centifications. It is especially
important 10 note the effective date which can be found on page one of the Certification. It is illegal 10
discharge per the conditions of this permit until that date.

Please read the permit and if you have any questions conact this office a1 692-3590.

Sincerelv, :
Robert J, Shu\J;cf

Permits and Enforcement Section
Water Quality Control Division

xc: Permits Section, Environmental Protection Agency .
Regional Council of Government
Local County Heaith Depanment
District Engineer, Field Support Section, WQCD
Derald Lang, Field Support Section, WQCD
Permit Drafter, Permits and Enforcement Section, WQCD

Enclosure

I,OOO CEFRANCE St



: ' Permit No. COG-310000
Facility No. COG-310084

Page |
COLORADOQ DISCHARGE PERMIT SYSTEM
AMENDMENT TO THE CERTIFICATION
GROUNDWATER CLEANUP OF GASOLINE
Category 07, Sub-category 8. General Permuts. Gasoline cleanup Current fee 3850/vear per CRS 25-8-502
' SIC code 1629

- This amendment specificallv authorizes, U.S. Depantment of Energy
Roxanne Danz
P.O. Box 98518
. ' Las Vegas, Nevada 89193-8518
(702} +295-7723

with the facility contact of, Same as above
to discharge from facility identified as Drilling Effluent Pond project. located in the SW 1/4, Section 25. T7S, R95W; Garfield

County as shown in Figure 1 of the permit from discharge points identified as 001-002, as shown in Figure 2 of the Permit and
further described in this table,

Discharge | Description ' Estimated
Point Flow Rate -
%

ool Discharge from the drilling effluent pond following treatment prior to | Avg. = 25 gpm .
entering Hayward Creek, Max. = 500 gpm

002 Discharge ﬁ'oni the wellpoiruis following ireatment prior to entering Hayward | Max. = 150 gpm

' Creek. Avg. = 75 gpm
L

The discharge goes 1o Hayward Creek, which is within Segment 7, Lower Colorado River Sub-basin, Lower Colorado River
Basin, found in 3.7.0 Classifications and Numeric Standards for the Lower Colorado River Basin (S CCR 1002-8). Segment
7 is classified for the following uses: Recreation, Class 2; Aquatic Life, Class ! {cold); Agriculture; Water Supply. The
Division reviewed this facility on 6/12/95 and determined that the antidegradation presumption was overcome because the
discharge is temporary (1 week).

The acnivity involves cleanup of sediment contaminated with petroleum hydrocarbons and metals. Surface water showed
very low or non-deteciable levels of petroleum hydrocarbons and toxic metals. Discharge will be treated by on-site activared
carbon filters. '

The flow limitation of 0.05 MGD will be waived due to the short duration of this discharge.



Table V-1 - Efftuent Limits for Discharge Point 001.

FPermit No. COG-310000
Faciiiry No. COG-310084

Page la

Parameter Limitation Rationale

Flow, MGD Reporn 4/

-TSS. mgrt ' 30/45 a/ State Effluent Reguiations

pH, s.u. 6.5-9.0 b/ Water Quality Standards

Oil and Grease, mg/t 10 </ State Effluent Reguiations

Potentally Dissoived Lead, mg/t * 0.031 ¢/ Water Quality Standards

Benzene, mg/¢ 0.00!1 da’s Best Professional Judgment

BETX, mg/t 0.1 </ Basic Water Qualiry Standards

Total Dissolved Solids, mg/l ** Report Colorado River Basin Salinity
Standards

Total Phosphorus, mg/l *** Report Control Reguiations For Basins Listed

Ini.C.4.b

a7 30-Day Averagei7-Day Average ¢/ Daily Maximion

b/ Minimum-Maximum

d/ 30-Day Average

* See Permit Rationale discussion, page 6 :
** Applicable to waters of the Colorado River basin oniy. See 1.D.8. of the Permit

*** Applicable to waters listed in I.C.4.b) of the Permit

Additional Monitoring:  The Division reserves the right 1o request further monitoring of any pollutants outside the
requirements of this permit 1o insure that the conditions of the general permit are met and/or 10 ensure that the
antidegradation presumption is gvercome by site specific reasons specified in Section 3.1.8(1)(c)(i) (i) (ili} of The Basic

Standards and Methodologies for Surface Water. If any of the additional monitoring indicates pollutants of concern that
may be of an impact to the receiving waters, or may need limitations set, then the Division shall determine thar an
individual permit is required and reserves the right 10 require thas the discharges cease ungil an individual permit is in

effect. Additional monitoring shall be included with the Discharge Monitorin

permit's monitoring and reporring requirements.

Additional mom‘konhg Jor discharge point 001-002.

g Report (DMR) and shall be subject 10 the

Parameter

- ;:'ﬁiETr:'gger-Le'vei--'-.:rf

Frééumcy -

Total Mercury, ug/l

Total Recoverabie Iron, ug/l

Total Recoverable Zinc, ug/!

Total Recoverable Chromium, ug/l

2

1000
10
50

Once at beginning of
draining pond, once
halfway through, and
once near end of
pond draining.

Mertals concentration in the sediments of
the pond. Concern that metal
concentrations in surface water will rise
as sediments are disturbed.




FPermit No. COG-3{0000
FacilitvyNo. COG-310084

Page b

Results for additional monitaring parameters must be obtained as soon as possible after sampiing. If trigpeer leveis are
reached or exceeded, permittee shall cease discharge and notify the Division immediatelv.

The permiuee is encouraged 10 read the generai rationale for an understanding of how this permit was developed and 1o
read the permit 1o see what requiremenss exist. Within the body of the permit itself, effluent limitations and monitoring
requirements are specified in Parts [.B and 1.C, Dest Management Practices are addressed in Part |.F .3., and special
rotification requirements for effluen: violations are addressed in Part {1.A.2. and [1.4.3. Organic Toxic Pollutants in the
volatile fraction (VOC}) shall be monitored and the data submitted in the manner described in [.C.4. of the permit, The
first instance of VOC monitoring for this facility shall be within 90 davs of the effective date of this certification.

Salinity (TDS) moenitoring of the discharge wiil be required.
Total Phosphorus monitering of the discharge will not be required.

Aquatic life Whole Effluent Toxicity (WET) testing will not be required, because of the short duration of the discharge.

Although there is fuel siorage in the project area, a Materiais Containment Plan will not be required. However, diking
should be performed as discussed in Best Management Practices Part 1.F.5. of the permir,

Certification: Dased on the above information, the gasoline cleanup facility is certified to discharge under the general
permit for groundwater cleanup of gasoline, identified as permit number COG-310000. All correspondence relative 1o this
Jacility should reference the specific facility number, COG-310084.

The purpose of this amendment is to : (1) cha}:ge the mercury trigger level from 0.01 to 2 ug/l and (2) change the zinc

trigger level from 2 to 10 ug/i. The original numbers were mistakenly inserted and the new numbers are the intended values.
Also the permnittee has requested that TPH analyses, which are routinely being done, be substituted for the Oil & Grease
analyses required by the permit. Since the TPH anaiysis is more inclusive of petroleum hydrocarbons likely to be found, and
the permistee recognizes the limit will remain 10 mg/l, the Division grants this request. The permittee has also requested that
the methods used to analyze the samples are need only to provide detection levels that equal or are less than the permu

limitations (or trigger levels as the case may be). Thisis sansfactory with the Division providing the method is EPA approved.

Tom Boyce

August 1, 1995
Effeciive_ 08/14/95  Certified Letter No. Z_416_968 879




STATE OF COLORAD

Pedateg Protecting ang improving e fealth ang cnvironiment o the peowie wt Coloragn

Nov Rumer, Guvernor
FOtt Shecavger, ACLNE P xecutive | ivctor

300 Cherry Creek Dr, 5. Laboratory Buillding »/
Denver, Colorado 80222-1530 1210 £ 11th Avenue *ia5e &
Phone 1303) 6492-2000 Oenver, Colorado 80220-3716 ) :

1303) 6914700 : : Colorado Department

of Public Health

and Environrnent
-t r./ .
St
June 30, 1995

U. S. Department of Enerqgy
Roxanne Danz

P.0. Box 98518 :
Las Vegas, Newvada 89193-8518

CERTIFIED MAIL NO: Z 416 968 75¢

RE: Certification, Colorado Wastewater Discharge Permit System:
Permit Number: COG-310084, U.S. Department of Energy

Dear Ms. Dahz:

Enclosed please find a copy of your certification which was issued
under the Colorado Water Quality Control Act. This permit requires
that specific actions be performed at designated times, You are
legally obligated to comply with all terms and conditions of the
permit and certifications. It ig especlally important to note the
effective date which can be found on page one of the Certification.
It is illegal to discharge per the conditions of this permit until
that date.

Please read the permit and if you have any gquestions contact this
office at 692-35890. - :

Robert J hukle, chief

Permits and Enforcement Section
Water Quality Control Division

Sincerely,

XC: Permits Section, Envirconmental Protection Agency
Regional Council of Government
. Local County Health Department
District Engineer, Fielq Support Section, WQCD
Derald Lang, Field Support Section, WQCD
Permit Drafter, Permits and Enforcement Section, WQCD

Enclosure

RJIS: mlb
ACTION _
INFO LAD
MGR —
AMA

- AMESSH
M0

X = T




Permit No. COG-310000
Facility No. COG-310084

Page ]
COLORADO DISCHARGE PERMIT SYSTEM
' CERTIFICATION
GROUNDWATER CLEANUP OF GASOLINE
Category 07, Sub-category 8. General Permirs, Gasoline cleanup Current fee 3850tyear per CRS 25-8-502
SIC code 1629

This permit specificaily authorizes, U.S. Depariment of Energy
Roxanne Danz
P.O. Box 98518
Las Vegas, Nevada 89193-8518
{702)+295-1113

with the facility contacr of, Same as above
lo discharge from facility identified as Drilling Effluent Pond project, located in the SW 1/4, “Section_ 25, T7S, R9sSW:

Garfield County as shown in Figure 1 of the permir from discharge points identified as (01 -002, as shown in Figure 2 of the
Permit and further described in this table,

Discharge.".

. Descriprion

ool Discharge from the drilling efflu
entering Hayward Creek.

ent pond following treatment prior 1o

Creek, _ Avg. = 75 gpm

002 Discharge from the wellpoints following treaiment prior to entering Hayward | Max, = 150 gpm u

The discharge goes 10 Hayward Creek, which is within Segment 7, Lower Colorado River Sub-basin, Lower Colorade River
Basin, found in 3.7.0 Classifications and Numeric Standards for the Lower Colorado River Basin (5 CCR 1002-8). Segment
7 is clossified for the Jollowing uses: Recreation, Class 2: Aquatic Life, Class 1 (cold); Agriculture; Water Supply. The
Duvision reviewed this facility on 6/12/95 and determined that the antidegradation presumption was overcome because the
discharge is temporary (1 week).

The activity involves cleanup of sediment contaminated with petroleum hydrocarbons and metals. Surface water showed

very low or non-deteciable levels of petroleum hydrocarbons and toxic metals. Discharge will be treated by on-site activated
carbon filters. '

The flow limitation of 0.05 MGD will be waived due 10 the shorr duration of this discharge.



Table V-1 - Efftuent Limits for Discharge Point 001,

Permir No. COG-310000
Facility No. COG-310084

FPage fa

Parameter: Limitation - Rationale -~

Flow, MGD Report g/

TSS, mgsé 30/45 a/ State Effluent Regulations

PH, s5.u. 6.5-9.0 b/ Water Qualitv Standards
- Oil and Grease, mg/{ 10 ¢/

Potentiallv Dissoived Lead, mgre * 3.031 </

Benzene, mg/t
BETX, mg/¢

Total Dissolved Solids, mg/l **

Total Phosphorus, mg/l ***

0.001 a4/
o1 - &
Report
Report

State Effluent Regu!arfon_.s'
Water Quality Standards

Best Professional Judgment
Basic Water Quality Standards
Colorado River Basin Saliniry

© Standards

Control Regulations For Basins Listed
inl.C4b

a/ 30-Day Average/?_-ﬁay Average ¢/ f)zu'{v Maximum

b/ Minimum-Maximum

d/ 30-Day Average

* See Permit Rationaie discussion, page 6

** Applicable to waters of the Colorado River
*** Applicable 10 waters listed in I.C. 4.6} of

Additional Monitoring:

it 1o i
antidegradation presumption is o
Standards and Methodplogies for

Surface Water. If any of the addi,

basin only. See [.D.8. of the Permit
the Permit

The Division reserves ihe right 1o request further monitoring of any pollutants outside the
. nsure that the conditions of the general permit are mer and/or 0 enstre that the
vercome by site specific reasons specified in Section 3.1.8(1 JeHi) i) (i) of The Basic
tional monitoring indicates pollutants of concern that

1 Trigger Levei.

Total Mercury, i:g/l

Total Recoverable Iron, ug/l

. Total Recoverable Zinc, ug/!

0017

1000
270

Total Recoverable Chromium, ugs 50 -

Once at beginning of
draining pond, once
halfway through, and
once near end of
pond draining.

Metals concentration in the sediments of
the pond. Concern that meral
concentrations in surface water will rise
as sediments are disturbed.




Permit No. COG-310000
Facility No. COG-310084

Page 1b

Resulls for additional monitoring parameters st be_obtained as soon as possible after sampling. If trigeer levels are
reached or exceeded, permittee shall cease discharge and notifv the Division immediately.

The permitee is encouraged to read the general rationale for an undersianding of how rhis permit was developed and to
read the permit o see what requirements exist.  Within the body of the permit itself. effluent limitations and monitoring
requirements are specified in Parts 1.B and I.C, Best Management Practices are addressed in Part I.F.S., and special
nottfication requirements for effluent violations are addressed in Part 11.A.2. and I1.A. 3. Organic Toxic Pollutanss in the
volatile fraction (VOC) shall be monitored and the data submisted in the manner described in 1.C.4. of the permit. The
Jirst instance of VOC monitoring for this facility shall be within 90 davs of the effective date of this certification.

Salinity (TDS) monitoring of the discharge will be required.
Total Phesphorus monitoring of the discharge will not be required.

Aquaic life Whole Effluent Toxicity (WET) testing will not be required, because of the short duration of the discharge.

Althouch there is fuel storage tn the profect area, a Materials Containment Plan will not be required. However, diking
shouid be performed as discussed in Best Management Praciices Part 1.F. 5. of the permuit.

Certitication: Bused on the above informanon. the gasoline cleanup faciity s certified 10 discharge wnder the general
pernut for groundwater cleanup of gasoline, identified as permit number COG-310000. All correspondence relative to
this facility should reference the specific facility number, COG-310084.

Tom Bovce
June 12, 1995
Effecrive_(06/30/95 - Certified Letter No._Z 416 968 756
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Permit No. COG-310000

CDPS GENERAL PERMIT
GROUNDWATER CLEANUP OF GASOLINE
AUTHORIZATION TO DISCHARGE UNDER THE

COLORADO DISCHARGE PERMIT SYSTEM

In compliance with the provisions of the Colorado Watsr Quality Coatrol Act, (25-8-101 et seq., CRS, 1973 as
amended) and the Federal Water Pollution Control Act, 2s smendead (33 US.C. 1251 et seq.; the "Act") facilities
performing groundwater cleanup from gasoline contamination are authorized to discharge cleanup water from
approved locations throughout the State of Colorado to specified waters of the State. Such discharges shall be in
accordance with the conditions of this permit, :

This permit specifically authorizas the facility listed on page 1 of this permit to discharge process generated
wastewaters, as of this date, in sccordance with the permit requirements and conditions set forth in Parts I and I}
hereof. All discharges authorized hersin shall be consistent with the terms and conditions of this permit.

This permit and the suthorization to discharge shall expire at midnight,

March 31, 2000,
Issued and Signed this 13 day of January Effective Aprl I, 1995

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
417 FAAl CERTIFIED LETTER &
I. David Hélm, Direct o <
Water :Qu.a.l?tymCox:::ﬂ oDrivision ' OA rE m%
EFRECTIVE DRTE 08

VERME QV@({?S



Update

Permir No. COG-310000
RENEWAL OF
CDPS GENERAL PERMIT RATIONALE
GROUNDWATER CLEANUP OF GASOLINE
AUTHORIZATION TO DISCHARGE U@ER THE

COLORADO DISCHARGE PERMIT SYSTEM

The most significant changes in this renewal are as Jollows:

A

Total phospharus monitoring is required for certain Waters of the State. Nutrient loading can ilead
to algal blooms, which can cause low oxygen siuarions that degrade the aguatic life habitar and
affect the qualitv of the water for water supply and recreational purposes. The Water Quality
Conirol Division has established control regulations for these waterbodies and requires mondoring
of discharges for these nurients. The permit is being modified 1o include monitoring for Total
Phosphorus where reguired, Paragraph (1. C. 4.b. } lists these waters and describes sampling
Sfregquency and rype.

New language has been added :ojzhe WET 1esting section to allow flexibility to the permur in
dealing wiih toxicity. These changes bring this permit into agreement with the "Colorado WQCD
Biomonitoring Guidance Document July 1, 1993° and are as follows:

I Language allowing greater flexibility in the determination of frequency or applicability of

' WET testing for cerrain facilities has been added. These decisions will be made on the
basis of analytical data, duration of discharge, flow rates or other Jfactors that the
Division deems relevant. WET testing requirements and limits are included in Part
I.B.2.c} of the permit.

2 The imposition of an acute toxicity limir is included. This defines the conditions that rmust
be met in order 10 comply with the WET limiz.

3 In cases that the Division dezermines that WET testing is required, Acute tests rasher than
Chronic 1ests will be required due 1o the low Slow rases normally associated with this ype

of discharge, :

4 Language describing the Accelerated testing, Preliminary Taxicity Incident, and Toxicity
Identification Evaluation procedures are included in the permit for cases where perminees
have failed the WET tests.

Review of the EPA RREL 4 data and datg from perminted gasoline remediation sites collected over
the past five years in Colorado, demonstrazes thar a limic of 1 ug/l for benzene can and has been
achieved by sreating benzene contaminated ground water with air stripping and/or granular
activated carbon (GAC) systems.



C. cont.

Rationale Updare
Page 2

When air stripping plus GAC is used as mreaimens Jor ground water comntaining a benzene
concentration berween O and 100 ug/l, the reported treated effluent benzene concentration is less
than 1.0 ug/l. Typical removal efficiencies appear 10 be in excess of 90% and frequently are in
excess of 99%, when influent concenrrations of benzene 100 ug/l.

Over 90% (11 out of 12) of the facilities that submirted daza Jor benzene in Colorado for the past
Mo years demonstrared that they could routinely meer a | ug/l benzene limir.

D. Corvments during public notice
No written comments were received during the public notice period. No changes were made 1o the
permut or rationale from the public notice permit. '
Refefence:
L U.S. Environmental Protection Agency. RREL 4 Treatability Database.
Cincinnati, Ohio, '
i State of California Regional Water Quality Control Board, Central Valley Region.
A Compilation of Water Quality Goals, Sacramento, California.
Reauthorization

Authorization to discharge under this general permit will expire on March 31, 2000 thus Jfacilities wishing
continual coverage under this permir must reapply by September 30, 1999. '

Tom Boyce
December 14, 1994
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Permut No. COG-310000

PART I

A. COVERAGE UNDER THIS PERMIT

l. Types of Wastewater

Under this generai permit, facilities engaged in cleanup of gasoline from contaminated groundwaler may
be granted authorization to discharge treated process generated wastewaters into waters of the state of
- Colorado, For purposes of this permit, process geaerated wastewaters include:

Wastewater produced from cleanup of groundwater contaminated by gasoline and aviation gasoline,
Cleanup of other petroleum products, such as aviation turbine fuel, kerosene, and diesel fuel, may not be
covered under this permit.

2. Stream Dredging or Filline

This permit does net constimt-c authonzation under 33 U.S.C. 1344 (Section 404 of the Clean Water Act)
of any stream dredging or filling operations.

3. Crteria

The following is a list of the criteria which will be used in evaluating whether or not 2n individual permit
may be required instead of a general permit:

a) proximity of the operation to a landfill or mine zod mill tailings:

b) evidence of significant noncompiiance under a previous permit for the operation;

¢) an effluent flow greater than 0.05 MGD (50,000 gpd), except for flow exemﬁtiﬁn under Part [ A 4;
d) presence of downstream dnnking water intakes or a fishery;

¢) the need to preserve high quality wst.‘-.r:

f) addition of flocculants (settling agenr.ls or chemical additives) to water prior to discharge;

g) use of chemicals (such as chlorine) wlth.m the system;

h} failure of the effluent to pass 2 Whole Efflueat Toxicity (WET) test:

i} lead or organics lavels in the effluent which could lead to a violation of the receiving waters instream
water quality standard for jead or organics, respectively;

J) an anti-degradation review by the Division showing that the discharge would cause unallowable
degradation to the receiving waters.
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A. COVERAGE UNDER THIS PERMIT

4. Flow Volume Exemption

The Flow Volume Exemption may be applied under two separate circumstances, as follows: -

a)

b)

The flow volume limit of 0.05 MGD may be temporarily waived for 30 days, for temporary
dewatering sites, This provision will be approved by the Division on a case by case basis. The
temporary dewatering projects which use the Fiow Volume Exemption have the option of remaining
uader the generai permit beyond the initial period, provided that the 0.05 MGD flow limit is met after
the initial 30 days, .

The flow volume fimit of 0.05 MGD may be temporarily deleted for groundwater remediation sites
with a discharge of greater than 0.05 MGD, if approved by the Division, provided that the permittee
has apptlied for an individual discharge permit for the site. During this interim period, the Division
reserves the right to impose additional monitoring and/or other requirements in order to verify
compliance with the general permit. These requirements will be covered outside of the permit by
letter. Noncompiiance with the additional requiréments could result in revocarion of the permittes’s
certification under the generai permit.

Any request for a Flow Volume Exemption must be inciuded with the permuttes's permut applicar.ion. See the
tndividual Certification Rationale to determine whether or not the exemption is allowed. In any event, no
lemporary flow increase is zllowed without prior Division approvai.

The Division reserves the right to refuse a facility coverage under the exemption. The flow volume, level of
organics in the effluent, quality of receiving waters, and/or lack of information on the trestment system
capability will be evaiuated. The Division will use best professional judgment in determining whether or not
the exemption wiil provide adequate coverage for the discharge.

3. Application

In order to be considered eligible for authorization to discharge under the terms and conditions of this
peqmit, the owner, operator, and/or authorized agent of any facility desiring to discharge must submit, by
certified mail or hand delivery, three copies of a completed discharge application form (available from the
Division). The form requires, at a minimum, the following information:

2)
b)
)

d)

e)

Name, address, and descriptive jocation of the.fa.cility;_

Name of principal in charge of operation of the factlicy;

Name of poteatial receiving waters;

Descniption of the type of activity resulting in the discharge, including the anticipated duration of
activity and/or the discharge, anticipated volume and rate of discharge, and the source of water which

is to be discharged; -

Description of any wastewater treatment system and recycle/reuse utilized:
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A. COVERAGE UNDER THIS PERMIT

5. Appiication cont.

f) A topographic map showing the general geographical location of the facility and any nearby landfills
or mine or miil tailings;

g) A sketch of the facility showing all structures, outfalls and receiving waters, as well as storage
locations of any petroleum or chemicais on site; and

h) A chemical analysis of the water to be discharged.

i) If the discharge is to a storm sewer system, ditch, or other man made conveyancs, approval from the
owner of the system must be obtained prior to centification under this permut, Documentation of this
2pproval must be submitted with the discharge application. '

At least thirty days prior to the anticipated date of discharge, three copies of the appiication shall be
submitted to: -

Colorado Depariment of Public Health and Environment

WQCD-PE-B2

4300 Cherry Creek Drive South

Deaver, Colorado 80222-1530

The Division shall have up to thirty days after receipt of the above information to request additional data
and/or deay the authorization for 23y particulsr discharge. Upon receipt of additional information, the
Division shall have sn additional thirty days to issue or deny suthorization for the particular discharge.

If the applicant does not receive a request for additional information or 2 notification of denial from the
Division within 30 days, suthorization to discharge in 2ccordance with the conditions of the permit shall
* be deemed granted. ‘

If the Division determines that the operation does not fafl under the authority of the general permit, then
the informnation received will be treated as an individuai permit. In this case, discharge is not allowed
until a permut is issued, which may take 180 days.

6. Expimation

Authorization to discharge under this genenal permit shall expire on March 31, 2000. The Division must
evaluate and may reissue this generai permit once every five years, and must aiso recerify the spplicant’s
- authority to discharge under the general permit at such time. Therefore, a permittee desiring continued
caverage under the generai permit must reapply by September 30, 1999. The Division will determine if
the appiicant may continue to operate under the terms of the general permit. An individual permit will be
required for any facility oot reauthorized to discharge under the reissued general permit. For facilities
wishing to terminate authorization under the new permit, provisions of Part [1.B.5.d wil] be applicable,
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I. General Limitations

2) Discharge is allowed of treatad process-generated wastewater from the cleanup of gasoline from
coptaminated groundwater. There shail be no discharge of groundwater from the cieanup of any other
petroleum products, such as aviation turbine fuel, kerosene, or diesel fuel without prior approval.

b) There shall be no discharpe of sanitary wastewater from toilets or related facilitics into the treatment
facilities covered under this permit.

¢) There shall be no discharge of floating solids or visible foam in other than trace amounts,

d) No chemicals zre to be added to the dischzrge unless permission for the use of & specific chemical is
granted by the Division. [n granting the use of such chemicals, additional limitatioas and monitoring
requirements may be imposad. :

¢} Bulk storage structures for gasoline 2ad other chemicals shall have adequate protection so as o
contain all spills and prevent any spilled materiat from entening the efffueat strearn or waters of the
State.

2. Efflyent Limitations

In accordance with the Regulations for Water Quality Control Commission for Effluent Limitations,
Section 10.1.3, and Regulations for the State Discharge Permit System, Section 6.9.2, 5 C.C.R. 1002-2,
the permitted discharge shall not contsin effluent paremeter conceatrations which exceed the following
limitations or exceed the specified flow limitation:

Effluent Parameter Discharge Limitations

30-Day Avg 7-Day Avg  Daily Max
Flow, MGD See B.2.2) NA Report
Total Suspeaded Solids, mg/l _ jo 45 NA
Potentially Dissolved Lead, mg/l * NA NA 0.031
Benzene, mg/l 0.001 NA NA
Total BETX, mg/l ** NA NA 0.1
Total Dissolved Solids, mgsl »=+ NA NA Report
Whole Efflueat Toxicity, Acute NA NA See B.2.c}
Total Phosphorus, mg/] *e=s - NA NA Report

* The lead limit is applicable only to those facilities whick discharge (0 streams which bave an instream lead
limit, or which couid impact such s stream. See the individual Certification Rationaie to determine if the
limit is appticabie.

** Towat BTEX includes Beazege, Ethylbenzene, Toluene, and Total Xylenes.,

*** Applicable to waters of the Colorado River basin only. See [.D.8.

- === Appiicable to waters listed in L C.4.b)

pH - standard units shall remain betweea 6.5 and 9.0,
Oil and Grease shal] not exceed 10 mgfi,
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B. TERMS AND CONDITIONS

2. Effluent Limitations (Cont.)

a) The fow iimit used will be the 30 day average flow (design) from the facility. See the individual
Certification Rationale for the flow iimit applicabie to the individual facility,

b) Benzene Best Professional Judgment is the basis for the benzene limitation in this permit, The
Division has estblished the permit limit for benzege as 0.001 mg/, because this effluent concentration
has been proven schievable using present technology, i.e. air stripping and/or granulsr activatad
carbon systems. ’

¢) WET Testing: The Division will examine each discharge application on a case by case basiz. In cases
where the data and circumstances justify, the Division may determine that WET testing not be
required under the general permit for cerain facilities. Similarty, the Division may determine that the
frequency of WET testing be either increased or decreased from the vormai quarterly monitoring
depending on the analytical data, duration of discharge, flow mates or other factors that the Division
deems relative. Unless specifically exempted in the rationale, the following the following WET testing
requirements shall be preformed. '

As a condition of the permit, the permittee will be required to conduct routine monitoring for acute
toxicity using Cedodaphnia sp. (water flea) and fathead minnows. An acute WET test is failed
whenever the LC,,, which represents an estimate of the effiuent concentration which is lethal to 50%
of the test organisms in the time penod prescribed, is found to be Jess than or equai to 100% effluent.

The monitoring frequency for acute WET tests shall be quarterly, commencing with the first full
calendar quarter following the permit effective date. Quarterly test resuits shall be reported on a
Quarterty DMR elong with the Discharge Monitoring Reports (DMRs) submitted for the end of the
reporting calesdar quarter (i.e., WET testing resuits for the calendar quarter cading March 31 shall
be reported with the DMR due April 28, with the remaining WET testing reports submittsd with

DMRs due each July 28, October 28 and January 28).

In additioa 10 the WET test reporting DMR, the permittee shail submit CDPS WET Test Report
Forms (geaerally completed by the laboratory for each species). Copies of these reports are to be
submitted to both the Division and EPA.

The permittee shall conduct each acute WET test in general accordance with methods described in
ethods for Measuring the Acute Toxicity of Efffuents an Receiving Waters to Freshwater an
Marine Organisms, EPA/600/4-90/027 or the tost current edition, except as modified by the most
current Division guidance document entitied Guidelines for Conducting Whole Efffuent Toxici .
The permittee shail conduct an acute 48-hour WET test using Ceriodaphnia sp., and an scute 96-hour
WET test using fathead minnows. Acute tests will be replacement static tests of x single grab sample.

Should acute toxicity be detected, the permittee must provide written notification of the failure of 2
WET test to the Division, along with a statement as to whether the Preliminary Toxicity Incident
{"PTI")/Toxicity Identification Evaluation (*TIE") investigation or accelerated testing is being
performed . Notification must be received by the Division within 14 calendar days of the
demonstration of acute WET in the routine required test. “Demonstration” means no later thag
the last day of the laboratory test. )
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B. TERMS AND CONDITIONS
2. Effluent Limitations
¢} WET Testing coat.
If a routine acute WET test is failed, the permittee shall either:
@) 'procead to conduct the PTI/TIE invcstigaf.ion as de;cﬁbcd below or
(ii} conduct accelersted testing using the single species found to be more .scnsilivc.

If accelerated testing is being performed, the permittee shall provide written notification of the
resuits within 14 calendar days of compietion of the "Pattern of Toxicity"/"No Toxicity"
demonstration. Testing will be st least once every two weeks for up to five tests until 1) two
comsecutive tests fail or three of five tests fail, in which case & pattern of toxicity has been
dewmonstrated or, 2) two consecutive tests pass or three of five tests pass, in whick case no pattern of
toxicity has been found. If no pattem of toxicity is found, the toxicity episode is considered to be
ended and routine testing is to resume.  If & pattern of toxicity is found, & PTI/TIE investigation is to
be performed. If & pattern of toxicity is not demonstratad but 2 significant level of ermatic toxicity is
found, the Division may require an increased frequency of routige monitoring or some other modified

approach.
The igation a ] the Division within 120 da
demonstration of acute WET in the routine test, as defined above, or if acceiernted testing is

performed, the date the nattern of to;

: J 90 day points of 'iil!_ stiga
- extend the time frame for investigation where ressouable justification exists. A request for an
extension must be made in writing and received prior to the 120 day deadline. Such request must -
include a justification and supporting data for such an extension.

The permittee may use the time for investigation to conduct & PTT or move directly into the TIE. A
PTI consists of a brief search for possible sources of WET, which might reveal causes of suck
toxicity and appropriate corrective actions more simply and cost effectively than a formal TIE. If the
PTI sllows resolution of the WET incideat, the TIE need not necessarily be conducted. If, however,
WET is not ideatified or resolved during the PTI, the TIE must be conductad within the 120 days,

Any permittes that is required to conduct a PTI/TIE investigation shall do so in conformance with
procedures identified in the following documents, or as subsequeatly updated: 1) Methods for

uatic Toxicity Identification Evaluations, Phase I Toxicity Characterizatio rocedures, EPA/600/6-
91/003 Feb. 1991 and 2} Methods fi patic Toxicity [dentification Evaluations, Phase jei
Identification Procedures, EPA/600/3-88/035 Feb. 1989. A third document in this series is Methods
for Aquatic Toxicity Jdentification Evaluations. Phase I oxicity Confirmation Procedures,
EPA/600/3-88/036 Feb. 1989. As indicated by the title, this procedure is intended Lo confirm that the
suspected toxicant is truly the toxicant. The Phase II investigation is optional.
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B. TERMS AND CONDITIONS

2. Effluent Litnitations

c)

WET Testing cont.

If toxicity spontaneousty disappears at any time after a test failure, the permittee shal] notify the
Division in writing within 14 days of a demonstration of disappearance of the toxicity, Ifa pattarn of
toxicity or recurring taxicity is not identified, the toxicity incident respoase is considered closed and
normal WET testing shall resume.

C. MONITORING REQUIREMENTS

1. Frequency and Sample Type

In order to obtain 2n indication of the probable compliance or noncompliance with the effluent limitations
specified in Section B, the permittes shall monitor all efflueat parameters at the following frequeacies,

Efftuent Parameter Measurement Frequency Sampie Tvpe
Flow, MGD Weekiy Instantansous or Continuous
Total Suspended Solids, mg/i Monthly Grab
pH, s.u, Weekly Grab
Qil and Grease, mg/l Weekly Visual See [.D.12,
Potegtially Dissolved Lead, mg/l Monthiy _ Grab
Benzene, mg/l Monthly Grab
Total BETX, mg/l . Monthly Grab
Whole Effluest Toxicity, Acute

(See Part I.LB.2.¢) Quarterly ==« Grb
Total Dissolved Solids, mg/] * Quarterly Grab
Total Phosphorus, mg/} *=~ Monthly Gmb

* Appiicable to waters of the Colorado River basin only. See [.D.8,
** Applicable to waters listed in I.C.4.5)
*** Quarterly monitoring unless modified by the Division.

If the permittee, using the approved analytical methods, monitors any parameter more frequently than
required by this permit, thea the resuits of such monitoring shall be inciuded in the caiculation and
reporting of the values required in the Discharge Monitoring Report Form or other forms as required
by the Division. Such increased frequeacy shall also be indicated.
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C. MONITORING REQUIREMENTS cont,

4.

2. Detection Limits

When the most sensitive analytical method which complies with Part LF.2. of the permit bhas a
detection limit greater than or equal to the permit limit, the permittee shail report *less thaa the
detectabie limit," as appropriate. Such reports shall not be considered as violations of the permit
limit.

3. Reporting of Data

Reporting of the data gathered in compliznce with Part I.C.1 shall be on a quarteriy basie. Monitoring
resuits shall be summarized for each month and reported on Division 2pproved discharge monitoring
report forms received by the Division no jater than the 28th day of the last month of the quarter, If *-
no discharge occurs during the reporting period, "No Discharge® shail be reported.. :

Duplicate signed copies of the above report forms shall be submitted to the following addresses:

* Submit the top copy (original) of each set of forms to:

Colorado Department of Public Health and Environment
WQCD-PE-B2

4300 Cherry Creck Drive South

Deaver, Colorado 80222-1530

Submit the second duplicate of each set of forms to:

U.S. Eavironmeatal Protection Agency
Water Managemeat Division

NPDES Brunch 8WM-C °

Denver Place '

999 18th Street, Suite 500

Denver, CO 80202-2405

Spectal Monitoring

Pursuant to CRS 1973, 25-8-304, and to maintain 2 current cdata base for proper evaluation of the
water quality impact of the discharge, the permittes shall monitor and submit data for Organic Toxic
Pollutants in the volatile fraction listed in I. C.4.2) on an aanuai basis. The anaiysis shall be done from
a grab sample by GC/MS and each parameter shall be reported individually. The first instance of
monitoring shall be performed within three months of the certification effective date, and the results
submitted to the Division with the next DMR. :

If the new data indicate the presence of any organics at levels which might viclzte the organic
poilutant standards coatained in tabies A, B or C of "The Basic Standards and Methodologies for
Surface Water,” 3.1.0, the Division reserves the right to require the facility to obtain an individual
permit, '
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cr "MONITORING REQUIREMENTS

4. Speciat Moni!orine {Cont.)

2) Organic Toxic Pollutants - Volatiles Fraction
(all units are ug/j)

Maximum Acceptable Maximum Acceptable

Parameter neg Detaction [ ave| Parameter Detection Levei
Acroletn (7@ 25 1,2-Dichloropropane 5 ¢
Acrylonitrile V7 25 1,3-Dichloropropylene 5 v
Benzene 2:9v 5 Ethylbenzene 5 D geso
Bromaform +¢Y? 5 Methy! Bromide 10 &2
Carbon Tetrachloride -. - 5 Methy! Chloride T 10 i
Chlorohenzene vl s Methylene Chloride 10 x<va
Chlorodibromomethane - -5 5 1,1,2,2-Tetracklorosthane S 5 -2
Chloroethane - . 10 Tetrachioroethylene 5 4o
2-Chloroethyivinyl Ether - 10 Toluene 5 g2
Chloroform  &«p 5 1,2-Trans-dichloroethylene 5 vivo

7 Dichlorobromomethage - 5 1,1, -Trichioroethane 5 vavo
1,1-Dickloroethans 5 1,1,2-Trichioroethane 5 8-%0
1,2-Dichloroethane 5 Trichioroethtylene 5 g¢-2
1,1-Dichloroethylene - > 5 Vinyl Chloride E

oa Plum Creck, Dillon Reservoir basin (i.e. Tea Mile Cresk, Snake River, Blue River, all tributaries to
the Dillon Reservoir), and Bear Creek basin. The Division #iso reserves the right to include
Phosphorus monitoring for &ny receiving waters that may later enter into phosphorus monitoring
fequirements.  If phosphorus monitoring is a requirement of the permit than it shall be included within
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D. DEFINITIONS

[

"BETX" shai] be measured as the sum of benzene, ethylbenzene, toluene and xyleaes. EPA methods 502,
602, 624, 1624, 8020, 8240, or 8260 shaii be used for the measurement of benzene, ethvibenzene,
toluene, and xyienes weluding orntho-, meta-, and para-xyieae.

A “composite® sample, for monitoring requirements, is a minimum of four (4} grab samples coilected at
equaily spaced two (2) hour intervals and proporttocned according to flow.

A "continuous® measurement, for flow monitoring requirements, is a measurement obtained from an
sutomalc recording device which continually measures flow.

A “grab® sample, for monitoring requirements, is a single “dip and take* sample,

An “instantaneous” measurement, for monitoring requirements, s a single reading, observation, or
measurement performed on site, '

The “potentially dissolved metal” fraction is defined in "The Basic Standards and Methodologies for
Surface Water,” 3.1.0, as that portion of 2 constituent measursd from the filtrate of a water and suspeaded
sediment sample, that was first treatad with pitric acid to 2 pH of 2 or less and let stand for 8 to 96 hours
prior to sample filtration using a 0.4 or 0.45-um membrane filter. Note the "potentially dissolved*
method cannot be used where nitric acid will interfere with the analytical procedure used for the
constituent measured.

A "quarterly sample” shali be collected during March, June, September aud December, if a continual

~ discharge occurs. If the discharge is intermittent, then samples shail be collected during the period that

discharge occurs.

"Salinity® is measured as Total Dissolved Solids (TDS). Where based on a minimum of § sampies, the
permuttee demounstrates, to the satisfaction of the Water Quaiity Coatrol Division, that the ievel of TDS in
the effluent can be calculated based upon the level of electricai conductivity, the permittee may measure
2ud report saliity in terms of electrical conductivicy.

The "seven (7) day average® shall be determined by the arithmetic mean of all sampies taken in 2 seven
(7) day period. Samples may not be used for more than one (1) reporting pertod.

- A "24 hour composite* sample is a combination of at Jeast eight (8) sampie aliquots of at least 100

milliliters, collected at equally spaced intervals during the operating hours of a facility over a twenty-four
(24) hour penod.  For voiatile pollutants, aliquots must be combined in the laboratory immediataly before
anzlysis. The composite must be flow proportional; either the time interval between each aliquot or the

~volume of each aliquot must be proportional to either the wastewater or cfflueat flow at the time of

sampling or the total wastewater or effluent flow since the cotlection of the previous aliquot. Aliquots
may be collected manuaily or zutomatically.
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D. DEFINITIONS cont.

I,

12.

13.

“The thirty (30) day average” shall be determined by the arithmetic mean of al] samples collected during a
thirty (30) consecutive-day period or calendar month.

A "visuai® observation, for oil and grease monitoring requirements, is defined as observing the discharge
la check for the presence of a visible sheen or floating oii. If either of these is present, a grab sample
shall be tzken, anaiyzed, and reported on the appropriate DMR. In addition, corrective action shail be
taken immediately to mitigate the discharge of oil and grease. A description of the corrective action taken
should be inciuded with the DMR.

*Water Quality Control Division® or "Division™ means the state Water Quality Control Division as
established in 25-8-101 et al.) '

E. REPORTING

1.

Sigmatory Reguirements

All reports and other information required by the Division shall be signed in ink and certified for
accuracy by the permittes in accord with the following criteria: : '

a) in the case of corporations. by a principal executive officer of at feast the levei of vice-president or
his or her duly authorized represeatative, if such representative is responsible for the overall operation
of the facility from which the discharge described in the form originates:

b) In the case of a partnership, by a gencral partner;
¢) In the case of 2 sole proprietorship, by the proprietor;

d} In the case of a municipal, state, or other public facility, by either a principal executive officer,
ranking elected official, or other duly authorized empioyee.,

e} The permittee shal make the following certification on all such documents:

"l certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that quaiified personnei properly gatbher and
evaluate the information submitted. Based op my inquiry of the person or persons who manage the
Sysiem, or those persons directly responsible for gathering, the information submitted is, to the bast of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penaities for
submitting false information, including the possibility of fine and imprisonment for knowing violations, *

F. GENERAL REQUIREMENTS

l.

Representative Sampiing

Samples and measurements taken as required herein shail be representative of the volume and nature
of the monitored discharge. Al samples shall be taken at the monitoring points spectfied in this
permit and, unless otherwise specified, before the effluent joins or is diluted by any other
wastestream, body of water, or substagcs. Monitoring points shall not be changed without
notification to and approval by the Division. :



F.

PART |
Page i4
Permuit No. COG-310000

GENERAL REQUIREMENTS cont.

2.  Analvticai and Sampline Methods for Monitoring

Analytical and sampiing methods utilized by the discharger shall conform to Colorado Regulations for
Effluent Limitations (10.1.5), and to regulations published pursuant to Section 304 (h) of the Clean
Water Act.

The analyticai method selected for 2 parameter shail be the one that can measure the jowest detected
limit for that parameter unless the permit limitation or stream standard for those parzmeters is within
the testing range of another approved method.

Records

The permittee shall establish and maintain records. Those records shall include the following:
a) The date, type, exact loczation, and time of sampiing or measurements;

b) The iﬁdividuai{s} who performed the sampiing or measurements;

¢} The date(s) the analyses were performed:

d) The individual(s) who performed the analyses;

¢) The analytical techniques or methods used;

f) The results of such a.na.iyscs; and

E)} Any other observations which may resuit in an impact on the quaiity or quantity of the discharge as
indicated in 40 CFR 122.44 (i)(1)(iii). :

The permittes shall retain for a minimum of thres (3) years records of ail monitoring information,
inciuding ail original strip chart recordings for continuous monitoring instrumentation, al} calibration nd
maintenance records, copies of all reports required by this permit and records of all data used to compiets
the application for coverage under this permit. This period of retention shall be extended during the
course of any uaresolved litigation regarding the discharge of poliutants by the permittee or when
requested by the Division or Regional Administrator of EPA.

Flow Measuring Device

If not already a part of the permitted facility, within ninety (90) days after the effective date of the
certification, a flow measunng device shali be instalied to give representative values of effluent quantities
at the respective discharge points. A flow measunng device will be applicable at all desigoated discharge
points. Pump capacity may be used for flow measurement if corrected for elevation bead, pipe size and
length, and pipe friction loss.

At the request of the Water Quality Control Divisioa, or the Environmental Protection Agency, the
permittee shall show proof of the accuracy of any flow measuring device used in obtzining data submittad
in the monitoring report. The flow-measuring device must indicate values within ten (10} percent of the
acmal flow being discharged from the facility. . ) :
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F. GENERAL REQUIREMENTS cont.

5.

Best Management Practicas

The permittes shall implement and maintain Best Management Practices for the control of surface runoff
and prevention of erosion due to the discharge., Best Management Practices can inciude various options,
such as: modification of the pipe discharge structure to disperse flows; containment of water by hay bales
or other comparable stnictures: the use of geocloth, filter fabric, or plastic sheating for protection of
coatainment structures; fip-rap; and/or any other approved methods which might be used.

There shall be no siudge banks or depoasition of solids downstream from the discharge(s). Control of
excessive suspended solids shall be undertaken 2s necessary to prevent reaching surface receiving waters

concrete basins with capacity to hold contents of storage tanks or containers shail be used to prevent spills
of these matenals into State Waters in the event of failure of the storage containers.
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PART I

A. MANAGEMENT REQUIREMENTS

1. Change in Discharge

The permittee shail inform the Division (Permits and Enforcement Section) in writing of any inteat to
construct, install, or alter any process, facility, or activity that 1s likely to resuit in & new or aitered
discharge, in and shail furnish the Division such plans and specifications which the Division deems
reasonably necessary to evaluate the effect on the discharge and recetving stream,’ .

The permitice shall submit this notice within two (2) weeks after making a determination to perform the
type of activity referred to in the preceding paragraph. Process modifications include, but are not limited
to, the introduction of any new pollutant not previously identified in the permit, or any other modifications
which may resuit in a discharge of a quantity or quality differeat from that which was evaluated in the
drafting of the permit including subsequent amendments. Foliowing such notice, the permittee shall be
required to submit & new CDPS appiication, and may be required to be covered under an individual permit
to specify and limit any pollutants not previously limited, if the new or altered discharge might be
inconsisteat with the conditions of the general permit. In mo case shall the permittee implemeat such
change without first notifying the Division. ’

2. Special Notifications -~ Definitions

1) Bypass: The intestionai diversion of waste stmm;s from any portion of & treatmeant facility.

b) Severe Property Damage: Substantial physical damage to property at the treatrent facilities which
causes them to become inoperable, or substantial and permaneat loss of natural resources which can
reasonably be expected o occur in the abseace of 2 bypass. It does not mean economic loss caused
by delays in production.

¢) Spill: An unintentional releass of solid or liquid material which may cause poilution of state waters,

d) Upset: An exceptional incident in which there is uninteational 2nd temporary noncompliance with
permit effluent limitations because of factors beyond the reasonabie control of the permittee. An
upset does not include noncompliance to the extzat causad by operational error, improperiy designed
treatment facilities, inadequate treatmeat facilities, lack of preventative maintenance, or careless or

improper operation. '

3. Noncompliance Notification
a) If, for any reason, the permittec does not compiy with or wiil be unsble to compiy with sny discharge
limitations or standards specified in this permit, the permittee shall, at a minimum, provide the Water.
Quality Control Division and EPA with the foliowing information: '

(i) A description of the disc.hargc and cause of noncompiiance;
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3.

Noncomptiance Notification cont.

(ii)' The period of noncorpliance, including exact dates and tites and/or the anticipated time
when the discharge will return to compliance; and

(iii) Steps betng taken to reduce, climinate, and prevent recurrence of the noncompiying
discharge.

b} The permittes shall report the following instances of noncompiiance orafly within twentv-four (24)
hours from the time the permittee becomes aware of the noncompiiance, and shall mail to the Djvision
2 written report containing the information requested in Part I1.A.3.(a) within five 15) davs after
becoming aware of the noncompliance:

(i) Any wnstance of noncompliance which may endanger heaith or the environment:
(ii) Any unanticipated bypass which exceeds effluent limitations:
(ii1) Any u'pset which causes an exceedance of any effluent limitation in the permit;
(tv)-  Any spiil which causes any effluent limitation to be violated;
(v)  Daily maximum violations for any toxic poliutants or hazardous substances limited by Part
I-A of this permit and specified as requiring 24 hour notification. This includes any toxic
pollutant or hazardous substance or any pollutant specifically ideatified as the method to
controi any toxic pollutant or bazardous substance, '
¢) The permittee shall report all other instances of non-compliance not requiring 24-hour potification at

the time Discharge Monitoring Reports are submitted. The reports shall contain the information listed
in sub-paragraph (a) of this section.

Submussion of Incorrect or incompiete information

Where the permittee failed to submit any relevant facts in a permit application, or submitted incorrect
information in 2 permit application or report ta the Division, the permittes shall promptly submit the
relevant appiication information which was not submitted or any additional information needed to correct
aay erroneous information previously submitted. ‘

Bypass
The permittee may allow any bypass to occur which does not cause effluent limitations to be exceaded, but
if and only if it is for esseatial maintenance to ssure optimal operation. These bypasses are not subject to
the provisions noted in item b.) below. Division notification is not required,

Bypass is prohibited, and the Division may take enforcement action z2gainst a2 permittee for bypass, ualess:

a) Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;
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Bvpass cont.

b)

<)

There were no feasible alternatives to the bypass, such as the use of auxiliary treatmeat facilities,
retention of untreated wastes, or maintenance during normal pentods of equipment downtime, This
condition is not satisfied if the permittze could have installed adequate backup equipment to prevent a
bypass which occurred during normal periods of equipment downtime or preveatative maintenance:

The permittes submitted notices as required in "Bypass Notification®, Part {I.A.6.

Bypass Notification

If the permittee knows in advance of the need for 2 bypass, 2 notice shall be submitted, at least teq days
before the date of the bypass. to the Division and the Environmental Protection Agency (EPA). The
bypass shail be subject 10 Division approval and iimitations imposed by the Division and EPA.

Upsets

a)

b)

Effect of 2n Upset

An upset constitutes an affirmative defense 1o an action brought for noncoimpliance with permit
¢fflueat limitations if the requirements of paragraph b of this section zre met, (No determination
made dunng administrative review of claims that noncompliance was caused by upset, and before an
action for noncompiiance, is final adminjstrative action subject to judicial review.)

Conditions Necessary for a_Demonstration of Upset

A permitice who wishes to establish the affirmative defanse of upset shail demonstrate through
properiy sigued contemporaneous operating logs, or other relevant evidence that:

(i) An upset occurred and that the pernuttee can identify the specific cause(s) of the upset; and
(ii) ~The permitted facility was at the time being property operated and maintained; and

(iit} The permittee submitted notice of the upset as required in Part [[LA.3. of this permit (24-hour
notice); and

(iv) The permittes shall take all reasonable steps to minimize or prevent any discharge or sludge
usc or disposal in violation of this permit which bas a reasonabie likelihood of adversely
affecting human heaith or the environment.

{v) Io addition to the demonstration required above, 2 permittee who wishes to establish the
affirmative defence of upset for a violation of effluent limitations based on water quality
standards shall also demonstrate through monitoring, modeling, or other methods that the
relevant standards were achisved in the receiving water,
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7.

12.

Upsets cont,

¢) Burden of Proof

In any enforcement proceeding the permittee seeking 10 estzblish the occurrence of zn upset has the
burden of proaf.

Removed Substances

Solids, studges, or other potlutants removed in the course of treatment or control of wastewaters shatl be
properly disposed of in a manner such as to prevent any pollutant from such materiais from entering
waters of the State,

Minimization of Adverse impact

The permittee shali take ail reasonable SIeps to minimize or prevent any adverse impact to waters of the
State resulting from any discharge. As pecessary, accelerated or additional monitering to determine the
oature and impact of the noncomplying discharge 1s required.

- Discharge Point

Any discharge to the waters of the State from & point source other than specifically authorized by this
permit is prohibited. '

. Reduction, Loss. or Fajlure of Treatment Faciiity

The permittee has the duty to halt or reduce any activity if necessary to maintain compliance with the
efflueat limitations of the permit. Upon reduction, loss, or failure of the treatmenqt facility, the permittee
shall, to the exteat necessary to maintaig compliance with its permit, control production, or ail discharges,
or both until the facility is restored or an aiternative method of treatment is provided. This provision for
cxample, applies to power failures, uniess an aiternative power source sufficient to operate the wastewatar
coatrol facilities is provided. -

It shall not be a defease for a permittee in an enforcement action that it would be necessary to hait or
uce the permitted activity in order to maintain compliance with the conditions of this perrmit.

Proper Operztion and Maintenance

The permittee shall at all times properly operate and maiatain zil facilities and Systems of treatment and
coatrol (and related appurtenances) which are instailed or used by the permittes as necessary to achieve
compliance with the conditions of this permit. Proper operation and maintenance inciudes effective
performance, adequate funding, adequate operator staffing and training, and adequate lzboratory and
process coatrols, including appropriate quality assurance procedures. This provision requires the
operation of backup or auxiliary facilities or similar systems which are installed by the permittes only
when necessary 10 achieve compliance with the conditions of the permit, '
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[nspections and Right to Entrv

The permittee shail aliow access to the Director of the Division, the EPA Regional Administrator, and/or
their authonized representative, upon the presentation of credentials, In the making of such inspections.
wvestigations, and determinations, the Division, in sofar as practicable, may designate ss its authorized
representatives any qualified personnel of the Department of Agriculture. The Division may also request
assistance from any other state or local agency or institution.

2) To eater upon the permintee’s premises where a regutated fazility or activity is iocated or in which
any records are required to be kept under the terms and conditions of this permit:

b) At reasonabie times to have access to and copy any records required to be kept under the terms and
conditions of this permut and 10 inspect any monitoring equipment or monitoring method required in
the perut; and '

¢) To enter upon the permittee’s premises to investigate, within reason. any actual, suspected, or
poteatial source of water pollution, or sny violstion of the Colorado Water Quality Control Act. The
investigation may include, but is not limited to, the following: sampling of any discharge and/or
process waters, the taking of photographs, interviewing permittes staff on aileged violations, and
access to zny and all facilities or arcas within the permittee's premises that may have any effect on the
discharge, permit, or alieged violation. Such entry is aiso authorized for the purpose of inspecting and
copying records required to be kept concerning any effluent source.

d) The Division shall split any éample taken with the permittee if requested to do so by the permittee.

Dutv to Provide [nformation

The permittee shall furnish to the Division, within a rezsonable time., any information which the Division
may request to determine whether cause exists for modifying, revoking and reissuing, or terminatng
coverage under this permit, or to determine compiiance with this permit.  The permites shall also furnish
to the Division, upon request, copies of records required to be kept by this permit.

Transfer of Ownership or Controf
Certification under this permit may be transferred to 2 new permuttee tf:

a) The curreat permittee notifies the Division in writing 30 days in advance of the proposed transfer
date; and

b) The notice includes a written agreement betweea the existing and new permitiees containing a specific
date for transfer of permit responsibility, coverage and liability between them: and

c) The Division does not notify the existing permittee and the proposed new permittee of its inteat to
modify, or revoke and reissue the permit; and

d) The current permittee has met all fee requirements of the Reguiations for the State Discharge Permit
System, Secuion 6.16.0. '



PART Il
Page 2]
Permit No. COG-310000

B. RESPONSIBILITIES cont.

4.

Avarlabiiity of Repons

Exeept for data determined to be confidential under Section 308 of the Federal Clean Water Act and
Reguiations for the Stats Discharge Permit System 6.6.4 (2), all reports prepared in accordance with the
tzrns of this permit shall be available for public inspection at the offices of the Division and the
Eavironmental Protection Agency,

Modification, Suspension, or Revocation of Permits By the Division

All permit modification, termination or revocation and reissuance actions shall be subject to the
reguirements of the Reguiations far the State Discharge Permit System, Sections 6.6.2, 6.6.3, 6.8.0 and’
6.16.0, 5 C.C.R. 1002-2, except for minar modifications. Minor modifications may only correct
typographical errors, require a change in the frequency of monitoring or reporting by the permuttee.
change an intenim date in a schedule of compliance or allow for a change in ovwmership or operationaj
control of a facility including addition, deactivation or relocation of discharge points where the Division
determines that no other change in the permit is necessary.

a) This permit, and cenification under this permit, may be modified, suspended, or revoked in whole or
in part duning its term for reasons determined by the Division including but not [imited to, the -
following:

(i) Violation of any terms or conditions of the permit: -

{ii)  Obtaining a permit by misrepresentation or failing to disclose any fact which is material to
the granting or denial of a permit or to the establishment of terms or conditions of the
permut;

(1)  Matenally false or inaccurate statements or information in the &pplication for the permit, or;

(tv) A determination that the permitted activity endangers human health or the classified or
existing uses of State Waters and can only be regulated to acceptable leveis by permit
modifications or termination,

b) This permit. or certification under this permit, may be modified in whole or in part due to a change in
any condition that requires either 2 lemporary or permanent reduction or efimination of the permitted
discharge, such as:

0] There are material and substantial alterations or additions to the permitted facility or activity
which occurred after permit issuance which Justify the appiication of permit conditions that
are different or abseat in the existing permit; '
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5.

Meodification, Suspension, or Revocation of Permits By the Division cont.

b)
(i)  The Division has received new information which was not available at the time of permit

issuance {other than revisad regulations, guidance, or test methods) and which would have

- Justified the application of different permit conditions at the time of issuance. For permits
1ssued to new sources or new dischargers, this cause includes information derived from
effluent testing required under Section 6.5.7(5) of the Regulations for the State Discharge
Permit System. This provision zllows a modification of the permit to include conditions that
are iess stnngent than the existing permit only to the extent allowed under Section 6.11.0 of
the Regulations for the State Discharge Permis System:

{tti)  The standards or regulations on which the permit was based have been changed by
promulgation of amended standards or regulations or by judicial decision after the permit was
issued. Permits may be modified during their terms for this cause oniy as follows:

{a} The permit condition r'cque.sted to be modified was based on a promulgated effluent
limitation guideline, EPA 2pproved water quality standard, or an efflueat limitation set
forth in 5 CCR 1002-3, § 10.1.0 et seq.; and

(b) EPA has revised, withdrawn, or modified that portion of the regulation or effluent
limitation guideline on which the permit condition was based, or has approved a
Commission action with respect to the water quality standard or effluent limitation on
which the permit condition was based; and '

(¢) The permittee requests modification after the notice of final action by which the EPA
effluent limitation guideline, water quality standard, or effluent {imitation is revised,
withdrawn, or modified: or

(d) For judicial decisions, a court of competent jurisdiction has remanded and stayed EPA
promulgated regulations or effluent limitation guidelines, if the remand and stay concern
that portion of the regulations or guidelines on which the permit coadition was based
and a request is filed by the permittee in accordance with this Regulation, within pinety

" {90) days of judiciai remand; '

(iv)  The Division determines that good cause exists to modify 2 permit condition because of
events over which the permittes has no control and for which there is no reasonable availabie
remedy; '

(v)  The permittee has received a variance:

{vi)  When required 1o incorporate applicable toxic effluent limitation or standards adopted
pursuant to § 307(a) of the Federal act:

(vii} When required by the reopener conditions in the permit;
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5. Modification, Suspension, or Revoeation of Permits Bv the Division coaot.

b) -
{vili) As pecessary under 40 C.F.R. 403.8(e), to inciude a compliance scheduis for the
development of a pretreatment prograrm;

{(ix)  When the ievel of discharge of any poliutant whick is not limited in the permit exceeds the
level which can be achieved by the technology-based treatment requirements 2ppropriate to
the permittee under Section 6.9.2(1) of the Regulations for the State Discharge Permit
Systent; ' ‘

(x)  To establish a pollutant notification {evel required in Section 6.9.5 of the Regulations for the
State Discharge Permir System;

(xi)  To correct technical nustakes, such as errors in czlculation, or mistaken interpretations of law
made in determining permit conditions, to the extent ailowed in Section 6.11.0 of the
Reguiations for the State Discharge Permit System, or:

(xii) When required by a permit condition to incorporate a land appiication plan for beneficial
reuse of sewage siudge, 1o revise an existing fand application ptan, or to 2dd a land
application plan. “

(xiii) For any other cause provided in Section 6.11.0 of the Regulations for the State D:rfscharge
Permit System.

c} At the request of a permittee, the Division may modify or terminate & permit and issue a gew permit
if the following conditions are met:

(i) The Regional Administrator has been notified of the proposed modification or termination z2nd
does not object in wniting within thirty (30) days of receipt of notification; '

(i)  The Division finds that the permittee has shown reasonabie grounds consistent with the
' Federal and State suacutes and reguiations for such modifications or termination;

(i)  Requirements of Section 6.16.0 of the Regulatz’an} for the State Discharge Permit System
have been met, and;

(iv}  Requirements of public notice have been met,

d) - Permit modification {except for minor modifications), termination or revocation and reissuance actions
shall be subject to the requirements of Sections 6.6.2, 6.6.3, 6.7.0, 6.8.0 and 6.16.0 of the
Regulations for the State Discharge Permit System. The Division shall act on a permit modification
request, other than minor modifications requests, within 180 days of receipt thereof. Except for
minor modifications, the terms of the existing permit govern and are enforceable until the newly
issued permit is formaily modified or revoked and reissued foliowing public notice.
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5. Modification, Suspension. or Revocation of Permits By the Division cont.

¢) Upon consent by the permittee, the Division may make minor permit modifications without following
the requirements of Sections 6.6.2, 6.6.3, 6.8.0, and 6.16.0 of the Regulations for the Stats
Discharge Permit System. Minor modifications to permits are limited to:

(1 Correcting typographical errors; or
(i)  Increasing the frequency of monitering or reparting by the permittee: or

(ii)  Changing an interim date in a schedule of compliance, pro.vided the new date of compliance
15 not more than 120 days after the date specific in the existing permit and does ot interfers
with atainment of the final compliance date requirement; or ’

(iv)  Allowing for 2 transfer in ownership or operational controi of a facility where the Division
determines that no other change in the permit is necessary, provided that a written agreement
containing a specific date for transfer of permit responsibility, coverage and liability between
the current and new permittees has been submitted to the Division; or

{v)  Changing the construction schedule for a discharger which is a new source, but no such
change shall affect a discharger's obligation to have all poliution control equipment installed
and in operation prior to discharge; or :

(vi)  Deleting a point source outfall when the discharge from that outfall is terminated and does
not resuit in discharge of poilutants from other outfalls except in accordance with permit
limnits; or '

) When a permit is modified, only the conditions subject to modification are reopened. If a permit is
revoked and reissued. the entire permit is reopencd and subject to revision and the permit is reissued
for a new term.

g) The filing of a request by the permittee for a permit modification, revocation and reissuance or
termination does not stay any permit condition.

6. Qil and Hazardous Substance Liability
= =l¢ azardous substance { tability

Nothing in this permit shal] be construed to preciude the institution of any ilegal action or relieve the
permittee from any responsibilities, liabilities, or penzlties to which the permitiee is or may be subject to
under Section 311 (Oil and Hazardous Substance Liability) of the Clean Water Act.

7. State [aws
Nothing in this permit shall be construed to preciude the institution of any legal action or relieve the

permuttee from any responsibilities, liabilities, or penaities established pursuant to any applicable State law
or regulation under authority granted by Section 510 of the Clean Water Act. .
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RESPONSIBILITIES cont.

8.

10.

12.

13.

Permit Violations

Fatlure to comply with aay terms and/or conditions of this permit shali be a violation of this permit.

Propertv Rights

The issuance of this permit docs not convey any property or water rights in cither real or personal
property, or stream flows, or sny exclusive privileges, nor does it authorize any Injury to private properry
or any invasion of personal rights, nor any infringement of Federal, State or local laws or regulations.

Severability

The provisions of this permit are severable. [f any provisions of this permit. or the application of any
provision of this permit to any circumstance, is held invalid, the application of such provision to other
circumstances and the application of the remainder of this permit shall not be affected.

. Renewa) Apnlication

If the permuttee desires to continue to discharge, 2 permit renewal application shall be submitted at least
one hundred eighty (180) days before this permit expires. [f the permittes anticipates there will be no
discharge after the expiration date of this permit, the Division should be promptly notified so that it can
terminate the certification in aceordance with Part I1.B.S.

Confidentiality

Any information relating to any secret process, method of manufacture or production, or saies or
marketing data which has been declared confidential by the permittes, and which may be acquired,
ascertained, or discoverad, whether in &1y sampling investigation, emergency investigation, or otherwise,
shall not be publicly disciosed by any member, officer, or empioyee of the Commission or the Division,
but shall be kept confidential. Any person seeking to invoke the protection of this Subsection (2) shall
bear the burden of proving its applicability. This section shail never be interpreted as preveating full
disclosure of effluent data, '

Fees

The permittee is required to submit paymeat of an angual fee as set forth in the 1983 amendments to the
Water Quality Control Act. Section 23-8-502 (1) (b), and State Discharge Permit Regulations SCCR
1002-2, Section 6.16.0 as amended. Failure ta submis the required fee when due and payable is a violation
of the permit and will result in enforcement action pursuant 10 Section 25-8-60] et. seq., C.R.S. 1973 as
amended.
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14,

16,

Reguinng an_individual CDPS Permut

The Director may require any owner or operator coversd under this permit to appiy for and obtain an
individual CDPS permit if:

- a) The discharger 1s oot 1o compliance with the conditions of this generai permit;

b) Conditions or standards have changed so that the discharge no longer qualifies for a general permit;
or

c) Data become availabie which indicate water quality standards may be violated.

The owner or operator must be notified in writing that an application for an individual CDPS permit is
required. When an individual CDPS permit is issued to an owner or operator otherwise covered under
this generzi permut, the applicability of the geoeral permit to that owner or operator 1s automatically
terminated upon the effective date of the individual CDPS permut.

. Reguesting an Individual CDPS Pearmit

Any owner or operatar covered by this general pcr‘l:mt may request to be exciuded from the coverage by
applying for an individual CDPS penmt

Requesting Covemzc Under the General Permit

The owner or operator of a facility excluded from coverage by this general permit solely because that

facility aiready has an individual permit may request that the individual permit be revoked and that the
facility be covered by this generai permit. Such request shali be evaluated by the Division as per the

criteria specified in Part [ of this permut.
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COLORADD DEPARTHENT OF HEATLTH
Water Qualiry Coatrol Divigion
4210 Eage 1ilth avenue

Deaver, Colorade 80220

AMENDMENT ¢1
RATIONALE

GROUNDWATER CLEANUP OF GASOLINE

GENERAL PERMIT IN COLORADO

COLORADO DISCHARGE PERMIT NUMBER COG~310000 : »

PURPOSE QF AMENDMENT :

The Divigion bas inirfared this amendment to the general permit to include g
Flow Volume Exemprion, ag follous, . .

The permitr ig currently written to allow a maximum digcharge of 0.05 6D, or
about 35 Ep. This execludes larger faciliries from- coverage under the general

permit. The larger facilit(es then need to apply for aa {ndividuasl permit,
which 1g desirable 60 that more frequent monitoring and/or other mere

on-going systems. Hawever, thig Testriction has algo Tesulted 4n a lagk of
flexdbilicy 4n applying thig permit. Therefore, the Flov Volume Exemption
will be applied wmder two sEeparate circumstances, as follow:

1}  Several cases have arisen at sites contaminated or Potentially
-contaminated by gasoline, where discharge 1s of a temporary nature for
conetruction dewatering, and ig expected to lagt for g matter of weeks.
Such projects typrically involve larger volumes of water, and may be on &
tighter gchedule which does not allow time for application for anp
individual permit. Théreforé, the general permit will ba gmended go -that
the maximum flgw limit of 0.05 MGD 1& deleted, for a parfod not to exceed

2}  Many operators of groundwater cleanup sites wish to begin groundwater

coutamination, but larger freilities TRY 1ot be able rg becauge of the )
flow Testrietion. Therefore, i1f the flow from 4 groundwater Temediation
site as defined in thie permit 1is greater than (.05 MGD, apd the Divigion
determines that there 15 no other Teason why cleanup should not begin
immediarely, then the perm{ttee may be temporarily certified under thig
general permit (with po flow limit) while 2oing through the application
PTocess for an individual permit. Bowever, the Permittee mugt agree to
PeIIoIm &4 ] Ronitoring and/or any other Tequirements the Division
may impoze during thig interim tipe. These requirements wil] be covered
outside of the permit by lecter, Noncompliance wirh the additiona)

Tequirements could Tesult in revokation of the permittee's certificarion
under the general permir,



COLORADO DEPARTMENT OF HEALTH, Water Quality .Control Division .
Pationale - Page 2, Permit Ne. C0G-310000 ' "

PURPOSE OF AMENDMENT:

Therefore, the general perﬁit will be amended to remove the maximum discharge
limit of 0.05 MGD, for the two &ituation described above.

- The Divigion reserves the right to refuse a facility coverage under the
eremprion. The flow volume, level of organics in the effluent, quality of
recelving waters, and/or lack of informacion on the treatment Eystem
-capability will be evaluated. The Division will use best professional
Judgment g determining whether or not the exemption will provide adequate
coverage for the discharge.

option of remaining under the geperal permit beyond the initia}l perdod,
provided that the Q.05 MGD flow limir 1g mer after the. initigl 30 days. The
30 day time period will srarr with the first day of dewatering, and-and 30

days after that, regardless of how miny days dewatering actually took place in’
the fnterim. The permittee must notify the Divigion in writing {f it intends
to use the permit beyond 30 days.. . '

Any request for a Flow Volume ption must be included with the permitteen's
pemmit application. See the inodividual Certificarion Rationale to determine
whether or not the exemption is allowed.. In any event, no temporary flow
increase 15 allowed withour prior Division approval,

Page 2 of the permit hag been amended. Page 22 has been added. Al other
permit requirements ghall remain the same. -

Rathryn Dolan
July 16, 1991

PUBLIC NOTICE: .

No changes were made to .the permit ag a result of public mtica,

Rathryn Dolan
April 13, 1992
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RATIONALE
GROUNDWATER CLEANUP OF GASOLINE
GENERAL PERMIT IN COLORADO

COLORADO DISCHARGE PERMIT NUMBER COG-310000
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I. INTRODUCTION

facilities O state waters are subject to the requirements of the Stare

Colorado “"Water Quality Control Act,” 1973 a5 amended. Section 6,10.2
the "Colorado Discharge Permit System Regulatriopg" Provides for the

issuance of gemera] permits where covered facilities:

1..

2.
3.
4,
5.

invalve the same or substantially similar types of operatiops; ~.
discharge the game types of wastes; . '
require the same effluent limitations Or operating conditions;

require the same or similar monitoring; and

are more appropriately controlled under 2z general permit than upder
individual permits. '

well as allow the contamination to epread farther. The Water Quality

Control Division (the Division) has determined that facilitiesg performing
groundwater cleanup fropg gasoline contamination are, in bany cases,
suitable for coverage under-a generszi permit. :
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INDUSTRY DESCRIPTION

It &s estimatred {by the Hazardous Materials and Waste Management
Division) that thére are approximately 25,000 underground storage tanks
(USTs) ig Colorado, the majority of which are used for storing petroleum
products. Variables such as the tank size, 4ge, coanstruction and method

éventually leaking into the envirooment. The percentage of USTs ip

Colorado which are leaking into the surrounding environment ig unknown atr
this time. However, past comstrueticp practices often did not take inteo
account concerns abour leakage, and so contamination of the groundwater . °
has resulted ar nany elites. '

Due to the increased attention (including national legislation) ‘on this
issue, many of these contaminated sites have been discovered and are
undergeoing remediation. Cleanup often consists of pumping contaminated
groundwater, tTeating it, and then discharging the treated effluent to
surface waters or a municipal sewer System, land applying it, or
Ze=injecting it back igto the ground. ' For discharges of thig treated
water to surface waters (including Lo sewer systems), a Colorado
Discharge Permit System permitr ig required. - '

Gasoline products are nixtures of hydrocarbon compounds with & broad
range of physical, chemical and toxicological properties and chemical
composition. Consequently, the concentration of pollutants ip _
Wactewaters geperated from deaking USTs {s highly variable. Of the types
of hydrocerbons found in gasoline, the aromatics are geperally considered
to be the most toxic, and therefore pose the greatest potentigl for.
impact on human health agpd the eovironment. Some of the parameters known
to be present.in gasoline are benzene, toluene, ethylbenzene apd xylege.
Their concentrations in contaminated groundwater will vary depending on
the fuel composition and the volatility -and Eolubility of the corpound. .
They will be limited in the Permit based on wateg quality eriteria and/or
cleanup techoology. Crganic lead, added to gome gagsolines in the fomm af
tetraethyllead, must algo be addressed. Tetraethyllead is toxic to figh -
larvae at low levels (Ref. K). This may lead to problems with the .
‘effluent Passing WET testing. :

A. Treatment Technologies

The cleanup operation usually involves two Phases. The first phase
includes actionsg designed to immediately contain and control g
release. The second phase involves assessing and developing long term
measures designed to rectify and zmitigate contamination to a level
which will protect human health and the enoviromment.

An UST cleanup typically Begins with an effort to recover free product
(i.e., gasolige). This recovery is usually accomplished through the

pumping well system. A dual pump System uses separate bumps to
collect fuel and water, while a single PUDP &system gends the
fuel fwater mix to an above-ground oil /water Separator. In each case,
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the recovered fuel 15 senr off-gite for disposal or re-processing.
lhe wastewater frag the oil/water Separator may still contaig Eome of
the fuel; this ig the main source of the contaminants of concerm in
the discharge.

eparator when there are no contamipants, or treated 1in 2 variety of
ways. Oane common and relatively economical method of treatment is air
stripping. This iavolves Providing contact between air and water tg.

gaseous phase. There are several merhods of air Etripping, including
diffused deration, tray aerators,. spray basins, and packed towers,
The packed tower type 15 the most efficient, and consisgeg af
vastewater sprayed dewn over mediz as air 15 blown up through the

There are several factors which affect the abllity of air 5tripping to

Teémove ‘organic pollutants.  Air SCTipping 15 wost amenable to organic
compounds with a Heanry's Constant value greater than 0.1, (Henry's
Consgtant iz g coefficient which describes the tendency for a substance
to partition between the liquid and gas phases.) The efficiency of
air stripping is algo coatrolled by the temperature of the wastewater

and the iutensity or duration of the aeration. It way be necegsary to -

heat the vastewater prior to air stripping, and/or to recyele the.
wastewater or add more treatment units to achieve the'necessary
removal efficiepcies, Because of the 1imited area required for these
facilities, and the lack of need to change the media, thig method ig
economical in many situations. It should be noted that there nay be
air pellution considerations with thig type of treatment (Ref. F).

Another commen tTeatment method 1g granular setivated carbop

adsorption, used either Separately or in combinatiog with air ",

Stripping. Activared carbon is more expensive than-airstrippiug.*.Usef'

of activated carbon Bystems 15 most effective ogp iofluent with low
levels of organics Present. The wastewater ig brought inte contact
with the activated carbon, which then selectively adsorbg organic
constituents into the internal pores of the carbon granules., Ag '
solubllity of the compound decreases, the compound is more likely to
be adsorbed. Thus, factors which will affect the solubility of the

~ ¢ompound, such as.pH and temperature, will affeet how well a substance

is removed via carban adsorption. It ig cuggested (Ref. D) that
organic lead may be removed by activaced carbon. Laboratory testg put

The carbon inisuch Systenms needs to be tegenerated or replaced on &
routine bagig, which adds to the cost of the treatmegt. In addition,

capacity of the carbon and thus not allew {t to fully remove the
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- Teverae osmosis, ozomation and ultraviclet irradiation. Thesge me thodg
are gtill being developed. Ag they are refined angd became mare cogt
effective, their use will become more widespread. Thig perait doeg
not specify the type of treatment to be used, and so0 does not Tequire
that any of these methodg be used. It shouid be nated that wo one
Lrestment method ig applicable to all organics. Treatmentr systems, {if
needed, must be chosen which work best given the specific site and
wastewater characterigticg.

11I. COVERAGE MDD TEIS ' PERMIT’

Authorization under the permit shall require prior submittal of certain
facility informatiom. Upon receipt of all required informatien, the

l. proximity of the operation to a landfill or Dine and mill tailings;
2. evidence of significant noncompliance under a Previous permit for the

operation; :
3. an effluent flow- greater than 0.05 MG (50,000 gpd); )
4. the need to preserve high quaiity water; ' S

S. addition of flocculants (settling agents or chemical additives) ts

9. presence of dowvnstresn drinking water intakes or a fizhery;

owner, operator and/or authorized agent for a facility ghall submit an
application as provided by the Divisien. This applicarion will be
evaluated utilizing the criteriq outlined Previously. If the genersl

" permit 1g applicable to the applicagt ‘s Operation, them & rationale will
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be developed angd the applicant will be certified under this general
permit. The rationale shall include, ar a minizum, the nampe agd address
of the contacr Person, the person tespounsible for the operation, a
description of the fac{lity, the Teceiving water, the number of outfalls,
and the calculationsg to determine Inoer

aad the benzene Iimie. 4 determination on the need for salinity

monitoring and a lead linit shall algo be included.

deemed granted.

if, after evaluation of the application, it ig found thar the general
pPermit 15 not applicable to the operation, then the ‘application will be
processed as one for ap individual permit. The applicane will be
notified of the Divigion's decision to deny certification undey this

 general permit. For an individual.permit. 180 days will be required to

Process the application and issue the pernit. In this case, a discharge
cannot take place unril the permit is issued and becomas effactive.

An existing source D3y request coverage under the general permit. If,
after evaluation ©f the application for an existing source which is
already covered under an individual permit, it ie found that the geperal
permit is not applicible to the operaticn, then the applicant will
continue operation under the existing individual permit. '

If facility conditions change such that coverage under the general permit
is no longer applicable, the permittee will be Tequired by the Divigion
to apply for an 1ndividual permit. Determination of toxicity of the
effluent alope g grounds for the Divigion to convert the facility to -
coverage under an individual pemit. Coverage will continue under the
general permit unri} issuance of the individual permir.

TERMS AND CONDITIONS OF PERMIT

A. Effluent Limitations

stringent. Thig review includes, but is not limited to, the water
quality Standard-based effluent limitations, federal guldelines. and
standards (40 CrR Subchapter N) gnd "Regulations for Effluent
Limitations” (Ref. B), Such 2 review has beeg done for this permit.
The following limits will apply and are discussed in Table V-1,
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Table v~31 — Effluent Ligirs

Parameter Limit Rationale
Flow, MGD See Certification Design
IS8, wg/1 30/45 a/ State Effluent Regulariong
PH, =s.u. €.5-9.0 b/ Water Qualiry Standardg
01l and Grease, mg/1 . 10 'Ey State Effluent Regulationg
Potentially Dissolved Lead, '
wg/l (only 1f required) 0.031  a/a/ Water Quality Standardsg

Benzene, pg/1 See Certificarien

BETX, mg/1 0.1 cf
Whole Effluept oxicity,
Acute '

. See Discussicn
T. Dissolved Solids, mg/1 - '

(Colo. River Basin only) Honitor Only

Bagic Water Quality Standardg
Best Professional Judgment .

Discharge Permit Regulationsg

Salinity Regulations

a/ 30-Day Average/7-Day Average
b/ Minirup-Marimun
£/ Daily Haximug

d/ The lead limir ig applicable only to thoge facilities which discharge to
Streams which have ap lastream lead Limit, or which could impact such a

Etream.

l. Water Qualiey Standard-Based Effluent Limitationg:

will be impoged. This 15 baged on
conditiong: minimal dilution Provid
and an instreanm bardness vajye cf 5

Therefore, g limit
031 mg/1 (daily waximum)

0 mg/1, applying the table
"Basie Standardg anpd
Methodologies for Surface Water™ (Ref. 4),

Although this may be

4 stricter limit for some facilitias than 3 calculatioa-based

ome would be,

based limit.

bas the option of applying for
an individusl Permit in ordey ro c

—
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b)

The lead limit will only be applicable ro those facilities which
discharge to streams which have ao insrream lead limit, or which
could impact such a stream. Monitoring for lead will be
required at all facilities. '

See the individual Certificaricp Rationale for the receiving
stream, aund a discussion on whether a lead limit i1g applicable
to rthe individual facilicy, '

Benzepe: Benzene is z commonly found contaminant in fuel
cleanups. Benzene is limited ia the "Basic Standards and
Methodologies for Surface Water,” 3.1.11. A mass balance
equation 15 used to determine the effluent conecentratign for
this parameter. The mass balance equation is:

My = M3Q3 - M3Q;
Q2

Where: Q1 = Upstream low flow!

Q2 = Effluent flow (chronte)
Q3 = Combined downstream flow Q1 + Qp)

“ Upstream background pollutant concentration
M2 = Unknown; effluent pellutant concentration

= Basic Water Quality Standard

. The Divieion doag not have ipstresnm dara available for benzene,

Therefore, the background level (M3) is assumed to be zero.

The value for M3 varies depending on the receiving water
classification., For a water supply, the instream chronie limir
is 0.005 wg/l. For an squatic life clzssificarion, the instreac-
acute limit is 5.3.wg/l. The effluent flow used (Qz) 15 the

30 day average flow from the facility, since the acute limit
will not be applied. The upstream low flow (Q1) 15 calculated
by the Divigion using a set protocol. o

I1f the calculated benzene limir {g greater than 0.1 mg/l, then
the BETX limit of 0.1 wg/l (as discussed below) will dictate the
maximum benzene level allowed, and so0 a separate benzene ligit
will not be included. (This 1s why, for Teceiving waters which
are classified for aquatic iife, the benzene calculation is not
appropriate, since the instream llzit is already greater than
the BETX limit,) Honitoring for benzeme will Btill be required
for all facilities, however. If the calculated benzene 1imic is

equal to or less tham 0.1 mg/l, it will be applied to the
faeiliry. : -
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3.

See. the indifidual Certificariog PRationale for the actyal
€alculation, apg 2 discussion on winich limit the. {adividuaj]
faciliry wil1 be required to meer,

BEIX means the combined toral of benzene, ethylbenzene, toluepne zpg
Xylenes in the effluent. It 15 2 common petroleum industry :
Practice to determine the quality of fuels by measuring BETX.

Second, EPA hgg Promulgated or Proposed water quality criteris for
benzepe, ethylbenzene, toluene gad the Tylenesg, Excepr for
napthalepe, eriteria have potr been propoged for the other
constituents of gasoline. Algo, the constituents of BETY have: l1ow
Henry'g Law Constants, which means they are not ag easily air
&tripped as other gasoline constituents, and g0 are a good

StIipplog 15 applied to influent BETX levels of 15 mg/l (the
estimated maximup influent level of BETX after the product recovery
pPhase), the Stripped effluent would contain 0.075 mg/i total BETX»~.
Since product Yecovery and air Etripping technelogies may not - ‘
always occur under optima] conditions, the total BETX discharge
1imit will pe slightly increaged tq 0.1 mg/1 (daily maximum).

Regulations for Efflyent Linitations: The "Regulations for
Effluent Limitatiops™ (Ref, B), apply to the Conventiona]l

rollutants. For thig permit, tha lizttations for TSS and 011 apg
Grease are baged on thie regulation, 2 : .

Discussion of Limitations:_

a) Flow: A flow linir 1g included ip the Permit, due to the
benzene limit being flow-based for some facilities, The flow
limit used will pe the 30 day average flow (design) from the
facility, since the limits imposed are chronic (30 day _
average). See the iadividua}l Certification Rationale for the
flow limir applicable to thae iodividual facilicy,
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b). Salinicy: Salinity, or toral dissolved solids (IDS) is an issue
in the Colorado River Basin. Regulation 3.10.0, "Regulations
for Implementation of the Colorado River Salinity Standards
Through the Colorado Discharge Permit Program,” addresses the-
discharge of TDS to the Colorado River Basin, It iz a
requirement of the regulation rhat the saliniry of each
discharge in the Coloradoe River Basin be evalusted for impact og
the system. Generally, the net impact on salizity to the basin
from groundwater cleanup activities is.expacted to he
tegligible, because the waters are typically shallow
groundwaters which will eventually reach the river, and because
the discharge volume is usually low. Nometheless, the State
Teserves the right to refuse the applicability under the general
permit of any groundwater cleanup aperation, if it appears that
the discharge will nor be consisteat with the regulation.

-4dditionally, quarterly monitoring for TDS will be a permit
requirement for all facilities located in the Colorado River
Basin. Should the dats identify a problem, the Stare will have
the right to require the facility to obtain an individual
perznit, whereby a study addressing the econcaic feasibility of
salt removal can be required. See the individual Certification
Rationale that accompanies the permit for the Division's
determination of whether or not salinity momitoring is required.

o. Whole Effluent Toxricity (WET) Testimg: For this facility, acute
WET testing is required. (See Parts I.B apd I.C of the permit, ae
well as the fndividual Certification Rationale.)" Monitoring shail
be performed commencing with the first full czlendar quarter
following the certificarien effective date.

a) Purpose of WET Testing: Secrion 6.9.7 of the “Regulatfons for .
the State Discharge Permit System™ (Ref. C), passed by the Vater:
Quality Contrel Comnission, has established tke use of WET
testing as 8 method for identifying and controlling toxic
discharges from wastewater treatment faecili{ties. WET testipg is

" Being urilired as 2 means to ensure that there are no discharges
“in amounts, concentrations or combinations which are harmful to
the beneficial uges or.toxic to humans, animals, plantg, or

aquatic 1ife” as required by Sectiom 3.1.11 (1)(d) of the Basic
Standards_gnd Methodologies.

Chemical analysis of effluent has provided only 2 partial
evaluation of the potemrial impact a discharge could have on the
recelving stream, Also, chemical analysis caonot evaluate the
Bynergistic or antagonistic effect of compounds. There are also



COLORADG DEPARTMENT OF HEALTH, Water Qualiry Control Division
Rationale - page 1. Fermit No., COG-310000

V- TERMS AWD CONDITIONS OF PERMIT

b} Sveciesg Toxicity: Ag a conditicn of the Permit, the Permitres
will be required to cenduct rouripe monitoring for acyre
toxicity using two specles, Ceriodaphnia 5p. (water flag) and
fathead mimnows. Acute toxicity occurs when a specieg mortality
in any dilution of effluent (including 100% effluent) exceeds -
302 for eithesr §pecles, or there 15 a startistically significant
difference in the mortality observed for either gpecies betwaen
the contrsl ang any effluent concentratiog,

immediately. The perzittee must syubmit 4 Teport to the Divigion
within 5 days of the toricity being detected, outlining the
6Leps proposed to derermine the cause of the toxicity. 1In megt
cases, this will involve conducting a series of accelerated _
tests to show whether the toxicity was continucus Or an isolated
incident. (Effluent frog this type of facility 15 expected to
be relatively consistent.) In thaoge cases where a real or
potential WET problem has been establighed, the Permittee must
a4pply for Coverage undepy ag individual permit, which wily
ineclude izposition-of WET limics, (Steps muge also be takep to
identify the source of toxiecity, and Propose guitable treatment,
before &a individyal Permit can be issued. )

The permittee should read the WET testing cections of Part 1.3 and
I.C of the permit carefully, and should note that the test methods.
for the toricity tests are described ip deteil In the Division. '
guidance document, Guidelines fop Conductigg Whole Effluent . .
Toxicity Tests. Tois document should be read.thorougbly prier to
commencing the required WET testing, to engure that the permitree

is aware of the various tegr conditions that-could affect the tegr
results (e.g., sample bolding time).

the general Permit may change if the faciitey exrperiences a change
1n discharge, as outlined in Pape II.A.1 of the Permit. Such
changes shall be reported to the Divisiop izzediately. .
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B. Houitoring and Reporting

-l Honitorinz: Table y-2 lists the monitoripg Tequirements for this
———t0oring
permit, including Bample type apd frequency. :

Table v-2 — Monitoring Requirements

—_——
Measurement :
Parameter - Frequency— : . _Sample-Iype ) Rl
Flow, MGD HWeekly : Instantaneoug
) . . or Continuous
Total Sugpandeq Solids, mg/1 Monthly Grab
PH, s.u, Weekly Grab
011 and Greasge Weekly " Visuai
011 and Grease, mg/1 . ] Momnthly Grab
Potentially Dissolved Lead, og/fl Monthly Grab
Benzene, mg/) . Momthly . Grab
BEIX, mg/1 o Monthly Grab
Whole Effluen; Toxicity,
Acute ' Quarterly Grab -
T. Dissolved Solids, mg/1 ' .
(Colo. River Basin only) Quarterly Grab

2. Regorting: The permittea must gubmit 4 Discharge Honitoring Reporr
(DMR) on g monthly basis to the Division. This Teport should :
contain the required sunmarizarion of the Lest results fop
parameters shown ip Table V-2 apd Pape 1.C.1 of the permie. See
the.permit, Part I.C.2 for details on Such submissiog.

3. Additiopal Honitorin5 and-Regortiggz In addition to the routine
monitoring-discussed above, the pPermittee will pe required to
momitor for the eatire volatile fractiog of the organic toxie

pollutants, opee per year, begioning within three months of the

effective date of the certificarion. If the cew data indicate the

Presence of any 9Tganics at lavelg which might violate the organic

-

Division Teserves the right to Tequire the:facility to obtain anp
iodividual permit. : o

C. Additional Terms 4nd Conditiong

1. Spinl Containmenr: Ag most facilities Provide bulk storage.of‘some
volume of gasolines or othay chemicals, the permitr will require
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1.

Spill Coutaiument: (Comt.) adequate protection from spills for
such facilities so as to prevent loss of these materials into
discharged waters. Such protection can take variocus forms;
however, diking in most cases will prove to be the most cost
effective. This provision is Tequired as the Division Interprets
proper cperation as properly addressing potential pollutant sources
before problems occur. :

Spill reports will cnly be required in cases of noncompliance with
permit conditious. The permittee will, however, be required to
maintain its records for & period of three years. Such records
will be subject to inspection by EPA and/or the Divisicn. X
Duration of Permit: The permit ghall not exceed five years in
duration. The permittee’s authority to discharge under thig permit
is approved umtil the expiration date of the general perzit. The .
permittee must apply for recertificatrion imder the general permit
at least 180 days prior ro its expiration date. . ‘

Fathryn Dolan
November 15, 1989

D. Changes Following Public Kotice

The followiug changes were made in the permit after review of comments
Tecelved during the public notiea pericd:

l.

2.

3.

Coverage of diesel fuel contamination was deleted, due to the
comstituents of dlesel fuel, which are best determined by analyses

- for acid and base-peutral organics, not volatiles., .-

Coverage for facilities with effluent volumes over (.05 MCD wag
deleted, 80 that more frequent monitoring could be applied to
larger .facilities, However, such operations could st{ll apprly for
temporary coverage under the general perwmit, 1f they met the 0.05
HMCD flow limit while am individual permit is processed. :

The requirement that dischgrge be immediately ferminated if

toxicity is identifiad is clarified.

4 requirement has been added Stating that 1f discharge is to a

Etorm sewer system, approval from the owner of the system must be -
obtained prior to certification. ’

Kathryn Dolam
May 9, 1990
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GWS.25 COLORADO DIVISION OF WATER RESOURCES
818 Centennlal B'77., 1313 Shormaon 51, Denvor, Celoraoe 832041
(212) BOL-3581
[
e _
WELL PERNMIT NUMBER 188864 - -
APPLICANT DIV, 5 CNTY. 23 WD 45 DES. BASIN MD

Lot: Block: Flling: Bubdiv:

APPROVED WELL LOCATION
GARFIELD COUNTY

NE 1/4 SW 1/4  Section 25
US DEPT OF ENERGY ! -
%WAOXANNE DANZ : Twp 78 RANGE 95 W 6th P
BOX 9510 . .
LAS VEGAS NV  £9193.8518 ] : PISTANCES FROM SECTION LINES

: 1700 Ft, from South  Section Line
(T02)295-7723 : 3500 Ft from East Section Line

PERMIT TO CONSTRUCT A WELL

0

2)
3)
4)
sy

%)

8)

.9)

10

- owner of a vested water right from seoking reliaf in a civil court action.

ISSUANCE QF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

This well shall be used in such a way as to cause no material Injury to existing water rights. The issuance of 1
permit ¢oes not assurs the applicant that no injury will oceur 16 another vested water right or preclude anct:

The construction of this well shall be In complianca with the Water We!l Construction Rules 2 GCR 402-2, unle
approval of a variance has been granted by the State Boarc of Examiners of Water Well Construction and Pur
Installation Contractors in accordance with Rule 18. _ _

Approved pursuant to CRS 37-92-802(3)(b)(1) for usas as dascribad in CES 37-32-602{1){f). Use af this wel
limited to monitoring water levels and/or water quality sampling.

This well must be squipped with a locking cap or seal to prevém well conlaminalion or possible hazards as
open well. The weil must be kept locked at alf times except during sampling or measuring,

Records of water level measursments and water quaiity analyses shall be maintained by the well owner &

submitted to the Division of Waler Resources upon request.

Upon conciusion of the monitoring program the well owner shat plug this wall in accordance with the Water V.
Construction Rules, A well plugging report must be completed and submitted to the Division of Water Resoutc
within 60 days of plugging.

The owner shall mark the welt in a conspicuous place with well permit numbar.and name of aquifer as approia
and shali take necessary means and precautions to praserve those markings.

This well must be constructed by or under the suparvision of a licansed well driiier or other authorized Individ:
according o the Water Well Construction Rules.

A well completion report including filhotogic log must be submittad by the individual authorizod to construct :
well. For non-standard construction the report must include 2n as-bull drawing showing detalls such as dap
casing, perforated zones, and a description of the grouting type and interval. This well Is known as RU-1.
This well shall be constructed not mare than 200 feet from the location specifiad on this permit,
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Form No. OFFiCE OF THE & lm E ENGINEtR

GWS.25 COLORADO DIVISION OF WATER RESOURCES
810 Centenmal Bldg., 1313 Shermaon 5L, Donvor Colorago £0202
{203 ARG 3561 .

L

WELL PERMIT NUMBER 1885860 : )
DIV, 5 CNTY. 23 WD 45 DES. BASIN MD

APPLICANT

Lot: Block: hmg " Subdiv;
. APPROVED WELL LOCATION
GARFIELD COUNTY

NE /4 SW 1/4 Section 25
Twp 78 RANGE 05W 6th P.M.

US DEPT OF ENERGY
% ROXANNE DANZ
BOX 58518

LAS VEGAS NV  B88193.8518 DISTANCES FROM SECTION LINES

182Q Fr. from South  Section Line

{702)295-7723 | 3450 Ft. from East Section Line
PEBMIT TO CONSTRUCT A WELL

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

1} This wail shall be used in such a way as to cause no matorial injury to existing water rights. The issuance of the
sermit does not assure the applicant that no injury will occur to another vested water right or preciuds another
owner of a vested walter right from seeking reiiet in a civil court action.

2) The construction of this well shall be in compliance with the Water Well Construction Rules 2 CCR 402-2, unlass
approval of a variance has been granted by ths State Board of Examiners of Water Woll Construction and Pump

instaliation Contractors in‘accordance with Rule 18,
3)  Approved pursuant to CRS 37-82-602(3){b){1) for uses as described in CRS 37-92-602(1)(f). Use of this well is
limitod to monitoring water levels and/or water quality sampling.

4)  Thls well must be equipped with a locking cap or seal to prevent well contamination or possible hazards as an
open well. The well must be kapt locked at all times except during sampling or measuring.

5) HRecords of water level imeasuramonts and water quality analyses shall be maintained by the weil owner and .
submitted 1o the Division of Watar Resources upon reguest. :

6) Upon conclusion of the monitoring program the well owner shall plug this well in accordance with the Water Well
Construction Rules. A well plugging report must be compileted and submitted to tha Division of Water Resources
within 60 days of plugging.

7} The owner shall mark the well in a conspicuous place with well permit number and mame of aquifer as apprapriate,
and ghalt take necessary means and precaulions (0 presarve these markings.

8) This well must be constructed by or under the supervision of a licensed weli drillar or other authorized individual
according o the Water Waoll Construction Rules. '

g A well completion repon including lithologic log must be submitted by the individual authorized to conslruct'the
~well. For non-standard construction the report must include an as-bullt drawing showing detalls such as depth,
caging. perforated zones, and a description of tha grouting type and Interval. This well is known as RU-2.

10) This well shall be constructed not more than 200 feet from tha location spaclfied on this perm'r%zi
= L
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 OFFICE OF THE STATE ENGINEER

Farm No.
-GWS-25 COLORADQ DIVISION OF WATER RESOURCES
818 Contenmial Eldp, 1313 Ghorman St., Denvar, Colarado 85203
{303) B6G.2561
LIC
WELL PERMIT NUMBER 15858866 -
APPLICANT o, s CNTY. 23 WD 45 DES. BASIN MD
Lot: Block: Fllng: Subdiv:
APPROVED WELL LOCATION
GARFIELD COUNTY
. US DEPT OF ENERGY NW 174 SW 1/4  Section 25
%ROXANNE DANZ Tewp 7 S RANGE 95 W Bih B.M.
BOX 88518
LAS VEGAS NV BS193.8518 DISTANCES FROM SECTION LINES
2150 Ft. from Sauwth  Saction Line
(702)295-7723 4100 Ft. from East Section Line

PERMIT TO CONSTRUCT A WELL

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

This well shall be usod in such a way as 10 cause no material injury 1o existing water rights. Tha issuancze ¢f tha
permit does not assuro the applicant that no injury will occur to another vested wator rigt or preclude another
owner of a vested vator right from seeking reliel in a civll court action.

)

2) Tha construction of this well shail ba In compliance with tha Water Well Canstruction Rules 2 CCR 402-2, unlass
approval of a variance has been granted by the State Board of Examinars of Water Well Coastruction and Pump
Instaitation Contraciors In accordance with Rule 18. '

3)  Approved pursuant 1o CRS 37.92.602(3)(b)(1) for uses as described in CRS 37.32-802(1)(N). Use of this well is
limhed to monitoring water levels and/or watar quality sampiing.

4) This welt must be equipped with s locking cap or seal to prevent well contamination or possible hazards as an
open well. The well must be kept locked at all times axcept during sampling or measuring.

5) Records of water level measurements and water quality analyses shail be maintained by the well owner and
submitted to the Division of Water Resources upon request. '

8} Upon conclusion of the menitoring program the wall owner shall plug this well in accordance with the Wator Well
Construction Rules. A well plugging repor must bo completed and subimitted to the Division of Water Resources
within 60 days of plugging.

7} The owner shall mark the well ina c\onsplcuous place with well permit number and name‘of aquifer as appropriate,
and shalf take necessary means and precautions to praserve these markings.

8) This well must be constructed by or under tha supervision of a licensed well driller ar other authorized Individual
according te the Water Well Construction Rules. _

9) A well completion report in¢luding fithofogic log must be submitted by the individual authorized 16 construct the _

well, for non-standard construction the report must include an as-built drawing showing details such as depth,
casing, parforaled zonas, and a description of the grouting type and interval. This woll ts known as RU-3,

10) This walt shali be constructed not mare than 200 feet from the location specified on this permit.q}
0
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Form No. OFFICE OF THE STATE ENGINEER

. GWS-25 COLORADO DIVISION OF WATER RESOURCES
818 Centenmal 3ldg., 1313 Sherman St Denver, Colorade 80201
(303} BEE-3501
LIC
 WELL PERMIT NUMBER - 1 RIRNKQ7 - -
APPLICANT oIV, 5 CNTY. 23 WD 45 DES. BASIN D
Lot. Block: Filing: Suhdiv:
APPROVED WELL LOCATION
QARFIELD COUNTY
US DEPT OF ENERGY NW 1/4 SW 1/4  Section 25
2 ROXANNE DANZ Twp 7S RANGE 95W 6th P.M.
BOX 98518 :
LAS VEGAS NV  89193.B518 DISTANCES FROM SECTION LINES
- 2300 Ft from South  Section Line

(702)2985-7723 4010 Ft, trom East Section Line

PERMIT TO CONSTRUCT A WELL

1)

)

)
2

5)

7)
8)

8)

10) This well shall be constructed not more than 200 fest from the iocation specified on this permn o

[SSUANCE OF TH!IS PERMIT DOES NOT CONFER A WATER RIGHT
CONDMONS OF APPROVAL

This well shall be usod in such a way as 10 cause no material injury to existing water rights, The issuance of the

permit does not assure the applicant that no injury will occur to another vested water right or preciuds ancther
owner of a vested water right fron seeking relief in a civil count action.

The constructicr: of this well shali be in compliance with the Water Well Construction Rules 2 CCR 402.-2, uniess
approvai of a variance has bean granted by the State Board of Examiners of Water Well Construction and Pump
instaliation Contractors in accordance with Rule 18,

Approved pursuant 10 CRS 37-92-802(8){b)(1) for uses as described in CRS 37-92-802(1)(f). Use of this wol Is
limited to monioring waler levels and/or water quality sampling.

This well must be equipped with a locking cap or seal to prevent well contamination or possible hazards as an
open well. Tha well must ba kept Iocked at all times except during sampling or measuring.

Records of water level measurements and water quality analyses shail be malmamad by the well owner and
submitted to the Division of Water Resourcas upon request.

Upon conclusion of the monitoring program the well owner shall plug this well in accordance with the Water Wall
Caonstruction Rules. A well plugging report must be compisted and submitted 1o the Division of Water Resourcas
within 6Q days of plugging. :

Tho owner shall mark the well in a conspicuous place with well permit number and name of aqun‘er as appropnate
and shall take necessaty means and procautions to preserve these markings.

This well must be constructed by or under the supervision of a licensed well driller or cther authorized individual
according to the Water Well Construction Rules.

A wall completion report inciuding lithologic log must be submitted by tha individual authorizad to construct the
well. For non-standard construction the report must include an as-built drawing showing details such as depth,
casing, periorated zones, and a description of the grouting type and interval, ‘This well i3 known as RU-4,
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FomNo.  OFFICE OF THE STATE ENGINEER

. GWS.25 COLORADO DIVISION OF WATER RESOURCES
818 Centennial Bidg., 1313 Shotman St., Denver, Colorades &3203
{303} 866-3591
Lic
WELL PERMIT NUMBER 18K8NE6X - .
APPLICANT v, s CNTY. 23 WD 45 DES. BASIN MD
Lat: Blook: Filing: Subdv:
APPROVED WELL LOCATION
GARFIELD COUNTY
NW  1/4 SW 1/4  Sectior
US DEPT OF ENERGY / / V25
S ROXANNE DANZ Twpp 78 RANGE 95w sth P.M,
BOX 98518 ]
LAS VEGAS NV  B89183.8518 DISTANCES FROM SECTION LINES
' 2200 Ft. from South Section Line
{702)295-7723 4310 Ft. from East  Section Uine

PERMIT TO CONSTRUCT A WELL

1)

2)

3)

4}

)

6)

7)

8)

9)

10) This well shall be constructod not mare than 200 leet from the location specified on this permit,..

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
- CONDITIONS OF APPROVAL

This well shall be used in such a way as 1o cause no materiat injury to existing water rights. The issuance of the
permit does not assure the applicant that no injury will occur to another vested water right or preclude anothar
owner of a vested water right from seeking retie! in a civil count action.

The construction of this well shall ba in compllance with tha Water Well Construction Rules 2 CCR 402-2, unless
approval of a variance has beon grantsd by the State Board of Examiners of Water Well Construction and Pump
Installation Contractors in accordance with Ruls 18. '
Approved pursuant 10 ORS 37-82.602(3)(b)(1) for uses as described in CRS 37-92.602(1){0. Use of this weli is
imited 1o monltoring water lavels and/or water quality sampling, ' .

This well must be equipped with a logking cap or seal to pravent wall contamination or possible hazards as an
open well. The weil must be kept locked at ail times except during sampling or measuring.

Recoras of water level imoasurements and water quality analyses shalt be maintained by the weil owner and
submitted to the Division of Water Resources upon raquest. T o '

Upon conclusion of the monitoring program the well owner shall piug this well in accordance with the Water Well
Construction Rules. A weli plugging report must be completed and submitted 10 the Division of Water Resources
within 60 days of plugging.

The owner shall mark the well in a conspicuous place with wall pernit number and name of aquifer as appropriate,
and shall take necessary means and precautions to prasarve thase markings. :

This weil must be constructed by ar under the supervision of a licansed well drifier or other authorized individual
according to the Water Well Construction Rules.

A well completion reparnt including lithologic log must be submitied by the individual authorized 1a construct the
weil. For non-standard construction the raport must Include an as-bultt drawing showing details such as depth,
casihg, perforated.zones, and a description of the grouting type and intervai. This weil is known as RU-5.
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FomiNo.  OFFICE OF THE STATE ENGINEER

.. GWSs.25 COLORADO DIVISION OF WATER BRESOURCES
818 Centonniai Bldg., 1313 Shorman St., Denvor, Colorado 80203
{303 B66-3561
LIC
WELL PERMIT NUMBER 188869 - .
ARPLICANT DIv. 5 CNTY. 23 WD 45 DES. BASIN MD
Lot Block: Fillng: Subdiv:
APPROVED WELL LOCATION
GARFIELD COUNTY
.- ’ US DEPT OF ENERGY NwW 1/4 SW 1/4  Seclion 25
S ROXANNE DANZ Twp 798 RANGE 85W 6th P.M.
BOX 986518
LAS VEGAS NV  59193.8518 DISTANCES FROM SECTION LINES
2380 Ft from South  Section Line
(702)295.7723 ' 4280 Ft. from East Saction Ling

PERMIT TO CONSTRUCT A WELL

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDMONS OF APPROVAL

1) This wolt shall be used in such a way as to cause no material injury to existing water rights. The issuance of the
permit does not assure the applicant that no injury will occur to another vested water right or preciude another
- owner of a vastod waler right {rom seeking relief In a civil court action.

2) The construction of this weli shalt be in compliance with the Water Well Construction Rules 2 CCR 402-2, uniess
approval of a variance has been granted by the State Board of Examinars of Watcr Well Construction and Pump
Instaliation Contractors in accerdance with Rute 18.

3) Approved putsuant 1o CRS 37-92-602(3)(b)(1) for uses as described in CRS 37-92-6802(1)(). Use of thls well is
limited 10 monitoring water ievels and/or waler quality sampling. :

4) This well must be equipped with a locking cap or seal to prevent well contamination or possible hazards as an
open well. The well must be kept locked at all times except during sampling or measuring.

5) Records of water lovel measurements and water quality anaiyses shall be maintained by the well ownor and
submittad to the Division of Water Resources upon requast.

6) Upon conclusion of the monitoring program the well owner shall plug this well in accordance with the Water Weil
Construction Rules. A well plugging repont must be compieted and submitted to the Division of Water Resources
within 60 days of plugging.

7) The owner shall mark the well In a conspicusus placa with weli permit number and nama of aquller as apprapriate,
and shall take necossary moans and precautions to preserve thass markings.

8) This well must be constructed by or under he supervision of a licensed weil driler or other authorized individual
according to the Water Well Construction RAules,

9) A weil complation report including fithclogic log must be submitted by the individual authorized to construct the
wall. For non-standard construction the report must include an as-built drawing showing details such as depth,
casidg, perforated zones, and a description of the grouting type and interval. This well is known as RU-6.

10} This weli shall be constructed not more than 200 feet from the location specified on this pennit_k..ﬂ,'
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FormNo.  OFFICE OF THE STATE ENGINGER

. GWS.25 COLORADQO DIVISION OF WATER _RESOURCES
818 Coentennini Bidg., 1313 Sharman St, Danvar, Colorads 80203
{103} 866-3501
uc
weLL PERMIT NumBER _ 18580 - .
APPLICANT _ DIV. 5§ CNTY. 23 WD 45 DES. BASIN MD
Lol; Block: Fillng: Subdiv:
' APPROVED WELL LOCATION
GARFIELD COUNTY
NW 1/4 SW 1/4  Seclion 25
US DEPT OF ENERGY / / '
%ROXANNE DANZ Twp 78 RANGE 9sW 6th P.M.
BOX 86518
{AS VEGAS NV  B89193.85138 DISTANCES FROM SECTION LINES
2130 Ft, from South  Section Line
(702)285-7723 , 4310 Ft.from  East  Soction Lino

PERMIT TO CONSTRUCT A WELL

1)

2

3)

5)

6)

7)

8)

9)

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

This well shall be used in such a way as tc cause no matartal injury 1o existing water rights, The Issuance of the
permit does not assure the applicant that no injury will occur to another vested water right or preciude another
owner of a vested water right from seeking reliel in a civil court actlon.

The construction of this weil shall be in compliance with tha Water Well Construction Rules 2 CCR 402-2, unless
approval of a variance has begen granted by the State Board of Ex&:mners of Water Wslt Construciion and F'ump
insiatiation Contractors in accordance with Rule 18.

Approved pursuant 10 CRS 37-92-602(3)(b}(1) for uses as described In CRS 37-92-602(1){f). Uso of this well is
limited to monitoring water levels and/or water guality sampling.

This well must be equipped with a locking cap or seal 1o prevent vell contamination or possibie hazards as an
open well. Tho woll must be kept Jocked at all times excopt during sampling or measuring.

Records of water level measurements and water quality analyses shall be mamtamed by the well owner and
submilled to the Division of Waler Resources upen regquest,

Upon conclusion of the monitoring program the well owner shall plug this well in accordance with the Water Well
Construction Rules. A well plugging repon must be completed and submiited to the Division of Water Resources
within 60 days of plugging.

The owner shall mark the weli in & conspicuous place with well permit number and name of aquifer as appropriate,
and shall take necessary means and precautions to preserve these markings.

This well must be constructed by or under the supervision of a licensed well driller or other authorized individual
according 10 the Water Well Constructlon Aulos. '

A well completion repont including lithologic log must be submitted by the individual authorized to construct the
woll. For non-standard construction the raport must Include an as-built drawing showing detaiis such as depth,
casiig, perorated zones, and a description of the grouting typo and interval. This well is known as RU-7.

- 10} This well shall be constructed not more than 200 feet from the location specified on this pern‘m{.ha
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Form No. OFFICE OF THE STATE ENGINEER

GWS-25 COLORADO DIVISION OF WATER RESOURCES
- 818 Contennial Bldg , 1313 Shormon St Denver, Calarads 80203
(303) BGG-3581
LIC
=
WELL PERMIT NUMBER A88K871 - e
APPLICANT DiV. 5 CNTY. 23 WD 45 DES. EASIN MD
Lol: Block: filing: Sufadiv:
APPROVED WELL LOCATION
GARFIELD COUNTY
: S DEPT OF ENERGY NW 1/4 SW /4 Section 25
-- U
SLIIOXANNE DANZ . Twp 78 RANGE 85 W Sth P.M.
BOX 585150
LAS VEGAS NV B9193.8518 DISTANCES FROM SECTION LINES
2440 ft. fiom Soulh  Section Line

(702)295.7723 4180 Ft. from East Section Line
PERMIT TO CONSTRUCT A WELL -

ISSUANCE OF THIS PERMIT DOES NOT CONFER A WATER RIGHT
CONDITIONS OF APPROVAL

1) This well shall be used In such a way as to cause no material Injury to existing water rights. Tho issuance of 1he
permit does not assurc the applicant that no injury will occur to ancther vested water right or prectude anether
owner of a vested water right from seeking reliefl in a civil court action.

2) The construction of this well shall be in compliance with the Water Well Construstion Rules 2 CCOR 402-2, unioss
approval of a variance has been granted by the State Board of Examiners of Water Well Construction and Pump
lnstallation Contractors in accordance with Rule 18, :

3} Approvad pursuant (¢ CRS 37.82-802(3){bj(1) lor uses as described in CRS 37-92-602(1)}(). Uso of this weli s
limited to monitoring water lovols. and/or water qualily sampling.

4) This well must be equipped with a locking cap.or seal o prevent well contamination or possible hazards as an
open well. The well must be kept locked at all times except during sampling or measuring.

5) Racords of water lovel measuremonts and water quallty analyses shall be maintained by the well ownar and
submitted to the Division of Water Resources uUpan request.

&) Upon conclusion of the monilaring program the well owner shall plug thiz veeil in ascordancd wilh thoe Water Well
Construction Rules. A weli plugging report must be completed and submitted to the Division of Water Resources
within 60 days of plugging.

7) The owner shall mark the weilin a canspicuous place with well permit number and name of aquifer as appropriate,
and shall take necessary means and precawtions 1o preserve these markings.

8) Thils weil must be constructed by or under the supervislon of a licensed well driller or other authorized individual
accerding to the Water Well Construction Rules. :

9) A well compietion repon including lithologic log must be submitted by the individual zuthorized to construct the
well. For non-standard construction the report must inglude an as-built drawing showing detaiis such as depth,
casing, perforated zanos, and a doscription of the grouting type and interval. This well is known as RU-8.

10) This well shall bs constructed not mora than 200 feat from the location specified on this permit. o
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Yater Well Construction Rules;
Effective Date April 1, 1995

5.2.32 “Watertight” means a condition which does not alfow the entrance, passage
ar flow of water undar normal operating conditions.

5.2.33 “Wall Owner" means any person or his agent who holds the title or other_rights
of property in a well. '

5.2.34 "Weli Pit" means a structure for the underground installation of equipment and
piping. |If the weli terminates in the pit, the structure shali be deemad to be a vault,

5.2.35 "Well Vauit" means an underground structure in which the well casing
terminates below ground surface. A vault may include the installation of additional equipment
and piping. : '

5.2.36 "Well Yield Test" msans a test of a well conducted to determine & stabilized
drawdown and production rate of & well,

5.3 Other Definitions - Ail other words used herein shall be given their usual custemary and
accepted meaning. Terms that were not dafined in this Rule which are defined in the statutes
ot other rules of the State Enginger shail use the meaning given therein, All words of a tachnical
nature specific to the water well industry shall be given the meaning which is generally accepted
in the said water well industry.

RULE 6 GENERAL RULES

6.1 Permit Reguirement - A permit issued by the State Engineer is required prior 1o
constructing & new or replacement weil, prior to changing the producing interval of an existing
wall or prior to installing the initial pumping system or a pumping system having a sustained
production rate in excess of the permitted production rate, :

6.1.1 It is the responsibility of all persons autherized to construct wells or install
pumping equipment to ensure that a valid pormit issued by the State Engineer exists prior to and
during all work performed to construct of modify a well. A copy of the permit, verbel approval
number or a copy of the notice provided to the State Engineer shall be available at the drilling site

6.1.2 Al well construction, repair of an existing wall, or installation cr replacement
of a pump shali comply with the conditions of epprovai on the valid weil permit or the verbal
approval. The work shall be complated prior to the expiration of the permit,

6.2 Authorized Well Construction or Pump installation Contractor - Waell conistruction, repair,
modification or plugging and sealing or pump installation, rapair, or modification shali be
performed only by a8 contractor or 8 direct amployee of the contractor or by a person who is under
supervision of an individual having a valid licansa issued by the State Board of Examiners of Water
well and Pump Instaliation Contractors unless exempt under provisions of Rule 7 or Secticn
37:81106(3), C.H.5.

" L] ) i - . . - I}
6.3 ./ Notice of Intent to Construct - Prior to beginning construction of a weil, @ monitoring and

“. - obsGivation hole, or a test hole, the licensed water well contractor or the authorized individual

shall notify the State Engineer of their intant to construct as shown below. Such notice is not



Vater Wall Construction Rules;
Effective Oate April 1, 1985

required for test holes which are not intended to be constructad through a confining layer
between aquifers. -

a. for wells where a parmit has been issusd by the State Engineer, such notice shall be
submitted not lass than three (3) nor more than ten {10} working days prior to the
anticipated date of construction. This notice shall ba submitted on a form provided by
the State Engineer and shall be valid for 2 pericd of fourtean {14} calendar days from the
anticipated construction date. In the event that 8 construction contractor has antered
into an agraement tc construct a well less than this minimum three (3} day notice
requirement, such notice may be given by facsimile transmission. After six {6) months
from the effective date of these rules, the Board may evaiuats and raeconsider the
impacts and effectiveness of this notice requirement and shall have the authority to
suspend this rule by taking format action at an official Board meeting: or

b. for test holes which will penetrate though a cenfining layer between agquifers and for
monitoring and observation holes the notice shall be submitted in writing at least three
{3) days prior to construction, and the construction of the excavation must bs completed
within 90 days from the date of notice to the State Engineer. This monitoring or test
hole notice shail contain the followinn infermation as a minimum {Table 1 summarizes
whan notice to the State Enginser is required):

Landowner’'s name; structure owner’'s name; name of the water well contractor or
authorized individual: approximate date of construction: locatien by 1/4-1/4, ssction,
rownship and range; number and type of holes to be constructed; estimated total
depths: and purpose or intendad use of the holes, '

6.4 Compliance with Regulations - Construction of all wells shall, as a minimum, comply
with the standards in these Rules. In the case where federal, state, county, municipal or locsl
government laws, regulations or codes are more stringent than these Rules or contain standatds
not covered by these Rules, then the contractor shall comply with those standards,

8.5 products Contalning Toxic Materials - Products such as solder and fluxes containing
mors than two tenths (0.2) per cent lead, and materials, such as pipes and fittings containing
more than aight (8.0) per cent lead and all mercury are prohibited from being used in wells and
holes. :

6.8 Disposal of Fluids Resulting from Well Construction, Davelopment and Disinfection -
Fluids resulting from well construction, development or disinfection shali not be discharged into
the waters of the state without first obtaining a permit pursuant to the Cglorado Discharge Permit
System (CDPS). Fluid disposal by land application must not flow into or have the potential to
Jfiow into surface waters and must not impact aguatic life or ground water. Fluid wastes may

be disposed of by other proper maans such as oft site transport for treatment and final disposal,.

avaporation ponds, of puMpIng to & sanitary sewer system with perrnission,

6.7 Directional Drilling - Prior approval from the State Enginesr is required if the proposed
well will be deflected more than 200 feet horizontally from its surface location.

6.8 Water Used for Well Construction and Stimulation - All water used dunng the
construction, deveiopment and stimulation of a well shalt be obrained from an approved public

supply. if water is not readily available from such a public supgly,-the water may be obtainad
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facsimile

TRANSMITTAL

to: Ray Henry, IT

fax# 7935222 |

re; CDPS Permit COG-310084 Reported Vinlations
date: September 24, 1996 |
pages: 1, including this cover sheat.

Kevin Leary, at USDOE, requested I send you this fax regerding reported violations for the
above-referenced permit. At this time, the Division doss not intend to pursue forms! enforcement
action against tho permitteo for the violations reported on Discharge Monitaring Reparts
submitted to the Diviglon relative 1o this permit.

If you have gny questinns, you may contact me at the number listed balow,

A
Froam tha gask of ..

Katalann L Sullbvan kN
ndyetral Enforpement Enginaar
Calorade Depariment of Putic Haatth and

Emarrmac:
WQCD-PE-B2, 4300 Chatry Graek Dr. &.
Rarver, CO &Y227-1830

{303 8922003
Fax (3037820



Table C-1 _
Pond Draining and Construction Dewatering Anaiytical Results

Pond Dewatering Samples

IT Corp ID#|Permit Criterion| RUDD100 RUGD102 RUGH 15 RUGG115
Date Coliected 8/2/95 8/7/95 8/11/95 8/11/95
Sample Location Pond Water Pond Water] [Pond Water, Reanalysis
Conc. Q Conc. |Q| Conc. Q Conc. (Q
METALS:.’.ZZ.’ZZ'.: Lo I_[g{Lp.g_fLEH_fL MY R ug}LugfL 1
Chromium 50 4] 4.4 =] 121 35.9
Iron 1000 201 113 1660 84.%
Dissolved Lead * 31 2.0 ] 20 Ul 78 na
Mercury 2 0.20 U 0.20 U 0.20 U na
Zing 10 6.8 4.0 20.2 na
: y Cugdlo] ::::u‘g!t:ﬁ::':::ugjl'_:::::':':::-'::-pga_'::-::::
Benzene 1 1 U 1 W) 1 U na
Toluang NS 5 U 5 U S U na
Ethylbenzena NS 5 U 5 U 3 J na
Total Xylene ™ NS 5 U 5 J 3 J na
QOrganic Toxic Pollutants NS ND * na
TPH: oo Sl gl s ‘mgfL: R :'mg}l,'-.-:-: I i :mgﬂ R
Nonspecific 10 5.0 Ut 0.5 i 65.46 - na
Diesal 10 na ha na na
INDRGANICS:: paopomght o bemgit - ] Cmgil ] comglle T mgit | |
Total Dissolved Sohds NS 380 383 380 na
Total Suspended Solids 30745 © 4.0 3.0 49.0 na
H 6.5-5.0 B.2 8.1 7.8 na

i Construction Dewatering Samples
IT Corp ID#;Permit Criterion|RU-CDW-01 RU-COW-03 |RU-CDW-05 RU-CDW-06

Date Coliected 5/15/95 9/15/95 §/27/95 10/5/95
Sample Location Pond Water Pond Waterl |Pond Water| Pond Water
) Conc. Q| Conc, Cong, Conc.
METALS: - | SRS T+ | ORRRICN DR 11 L TRSCEE Aot Bl 11 et B Co g gl
Chromium 50 na na 10 13
iron 1000 na na 660 4100
Dissolved Lead * 31 U 31 U
Mercury 2 U na
i U
U 5.0 U
Toluensg J 0.18 J
Ethylbenzena NS dJ 0.18 J
Total Xylene NS J 25 U
Organic Toxic Poliutants NS
TRH: T T e g g
Nonspacific 10 na
Digsel 10 0.44
INORGAMNICS: i mgit - o f gl ]
Total Disscived Solids NS 570
Total Suspended Solids 30/45 © ra na 14 140
pH 6.5-8.0 na na 7.7 7.5 J

Q=Data qualifier: U = Compound was analyzed but not detectsd above the spacified imit; J = Reported valug is e
mg/L = milligrams per liter; pg/L = micrograms per liter

na = not analyzed; NI * = not detected. Ses Table C-2 for analytica! quantitation limits..

NS = not spacified

Dlssolved Lead analysis required under the discharge permit.
Permn criterion for Total BTEX (benzene, toluene, ethylbenzena, and xylenes) = 100 ug/L
3045 mg/. refers 1o 30 day average/7? day average

C-1



Pond Draining and Construction Dewatering Analytical Results -

Table C-2

Organic Toxic Pollutants

IT Corp iD#{ Permit Criterion * | RU00115 RU-CDW-05
Date Collected 8/11/95 9/27/95
Sample Location Pond Water | Pond Water
Conc. |Q Conc.
ORGAN[CS: ....... pgfL pgﬂ_ p_glL
Chloromethane 10 10 1] NR
Vinyl Chloride 2 2 U 2.0 U
Bromomethane 10 10 U NR
Chloroethane 10 10 U 10 U
Acrolein 25 20 U 25 ]
Acrylonitrile 25 20 U 25 U
Mathylene Chloride 10 10 U 10 U
1,1-Dichloroethene 5 5 U 5.0 U ,
trans-1,2-Dichioroethene 5 5 U 5.0 U
1,1-Dichlorcethane 5 5 U 5.0 U
Chloroform 5 5 U 5.0 U
1.2-Dichloroethane 5 5 U 5.0 J
1,1,1-Trichloroethane 5 5 U 5.0 U
Carbon Tetrachloride 5 5 ] 5.0 )
Trichloroethene 5 5 U 5.0 U
1,2-Dichloropropane 5 5 tJ 5.0 Y
Benzene 5 1 & 1.0 U
Bromodichloraomethane 5 5 U 5.0 U
2-Chleoroethylvinyl ether 10 20 UJ 10 U
trans-1,3-Dichtoropropene 5 5 U 5.0 U
cis-1,3-Dichloropropene 5 5 U 5.0 u
1,1.2-Trichlorocethane 5 5 U 5.0 U
Chlorodibromomethane 5 5 U 5.0 U
Toluene 5 5 u 0.40 J
Tetrachloroethene 5 5 U 5.0 U
Chlorobenzene 5 5 U 5.0 U
Ethylbenzene 5 3 J 0.14 J
Total Xylene NS 6 J 0.80 J
Bromoiorm 5 ) 5 UJ 5.0 U
1,1,2.2-Tetrachloroethane 5 5 ] 5.0 U

Q=Data qualifier: U = Compound was analyzed but
ng/L = micregrams per liter

NR = not reported; NS = not specified

" Permit Criterion is a maximum acceptable detection limit,

not detected above the specified limit; J = Reported vaiue is estimated.

C-2
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STABILIZED SEDIMENT ANALYTICAL RESULTS

APPENDIX O

TT Corp ID¥

STS0-01

ST50-02

STS0-04

STED-05

575006

STSD-0F

STSD-08

5TSO-0h STSO-10 STS0-12 STSD-1E ST50-18 STED-1% 5T50-20 5TSD-21 515b-22
Cals Collecind] 2095 B2 VD5 211595 [ 255 B35 TFET [T B2WE5 EETD Bi2Non 8/25/85 AIDE 2585 2895 ETs ||
Samphes Locathon| ol File Soil Pile Soil Pha Porxl Flogr Pond Floor Pond Flogd Ford Floor Pand Flgar Pord Floor Fond Fhoor Pard Floar Fand Floor Pord Floor Pandd Floar Pand Floor Pond Fioor
Conc. (O] Cohe. (Gl cCone. [Q] Conc Q] Cone. |Q] Cont. fQf Cone, |G Conc. || Conhc. || Cone. | @] Gone, Q Conc. |G| Conc. [*] Conc. [r] Cone. [O| Cone, Q
[METALS [TCLP): gL : T T8 T8 Priy T
Chromum 20.0 [:] 24.4 B na 183 [:] 36T 0.0 B 14.4 B 15.6 a 156 B na 15.6 B 7.8 B 256 ] na 16.7 3] 14.4 B
[DRGANICE (TCLPY: i b9l 178 L gL TN T Tholt B BT sl i b
ot 50 U 5 ] [ S0 u 50 L ] ) 30 1] 50 L i) L na 15 BJ £ U 10 BJ ra 50 u 50 1]
’_\LIJII.CMO 10 U 5 J na 10 U 10 U 14 v 10 1] hl) L 140 u na 18 9] 10 u 10 [N na 103 LY 10 [
[] h 50 V] 20 [¥] . 50 1] 50 ] 50 U 50 1) 50 U 50 L nd E ] ] [1] &0 1] na 50 ] £ i)
Chiomethans 50 [1] 50 ] na S0 1] 50 Lt ] 1 £ 1] 50 L B 9] na E] 9] 50 U 0 1] a 5 u 50 u
Acrolein 120 u 120 u ra 120 U 120 u 120 L 120 1] 120 Y] 120 u na 129 [¥] 120 [1] 120 u na 120 L 120 L
Acroniitia 120 1] 120 [v] & 120 u 120 [¥] 120 [ 120 Y] 120 ] 120 L na 120 L 120 i 120 u ra 120 ] 120 u
Mm Chioride 50 1) 50 u na 50 U 50 U 50 L S u 50 L 50 u na 3 F] ] 1] ] 1) W 50 L 0 u
1.1-Dich + 25 1] 25 ] na 28 1] 25 L 25 u 25 U 25 U 25 9] nd 25 [v] 25 u 25 7] na 5 ] 25 1]
Irana-1.2-Dichiorosthena 2% U 25 u na 25 1] 26 L 25 L 25 u 25 L 25 U na 2% U 25 L 25 1] i 2% L 25 u
1,1-[ich t 25 u 25 L na 26 1] 25 1] 25 1] 25 U 25 U 35 ) nd 26 [¥] 25 u 25 7] na 25 ] 25 i
Chioroform 2% 1] 10 J ha 29 1] J 10 J 25 u 10 J Fi u hay 120 25 T 3 J [ 10 J 25 u
1,2-Olcidoron hane 25 V] 25 L iy 25 [T] 25 L 23 U 25 L 25 9] 25 L na 25 L 25 u 25 1] na 25 u 25 1
T 1T ] [ % ) = J i i o 1) 75 U = T i) U Hi T na 7 %) L 0 Z5 1) i 75 4] i T
Carbon T 2% 1] 25 u [ 29 1] 26 9] a5 1] 25 u 25 Ll 25 u ha 2% u 25 1] 25 L na 25 L 25 u
Trh 25 u 25 L ) 26 u 25 Ll 23 U 25 U 25 U 25 9] na 25 9] 25 i 25 [N na 25 u 25 u
1.2-D oy 2% 1] 25 u R 29 1] 26 u 25 W 2% u 25 ] 25 ] 29 u 25 Y] a5 Ll na 25 i 2% u
Bengeha 10 10 i 5 1] 5 ] 0 5 1] 5 5 na 5 5 5 9] ) 5 [1] 5 1]
B h 25 1] 25 ] L3 25 u 25 ] 25 1] 25 7] 2% L 25 L na 25 U 35 u 25 L na 25 U 26 [
2-Chioroethytvinyl ether 50 1) 5 Y] " S0 U 50 U 50 7] Bl u 50 "] 50 U na o0 u 50 Y] 0 L na 50 U a0 U
trang-1,3-Olg 25 1) 25 M na 258 1] 25 u 25 L 25 U 25 L 2% LI na 25 L ~ 25 Y] 25 L C] 25 Y] 23 U
is-13-0iC [ 5 ) i U L 5 ) o T = ) 1 i) ") 25 4] ] 75 U 75 ) pi:) 1) & 25 i) i Y
1,1,2-Trich t 25 7] a5 [¥] na 26 1] 25 "] 25 Y] 25 L 25 L 25 L na 25 L 25 U 25 L na 25 L 25 u
[ h 2% [1] 25 ] na 29 U 25 L 25 1] 25 1] 2% L 25 Y] ha 25 u 25 U 2% U ra 25 1] 25 u
Ty 25 u 25 i3 25 1] 30 A 20 J 20 J 20 J na 25 U 30 15 J na 5 J 10 J
Tetrachiorcethena 2% [1] 25 u na 29 1] 26 L 25 1] 25 u 2% L 13 u (] 5 J 25 U 25 u ra 25 [T 25 u
Chigrok 25 V] 25 L [ 26 [V] 2% 9] 25 9] 25 U 25 L ki ] na 25 L 25 [1] 28 ] na 25 U 25 U
lﬁl’l 20 J 20 J ha 10 ] 20 J 20 J 20 ] 20 J Fi J ha 20 o 20 J 15 J na 10 J 5 J
le Eylena 65 60 A L] 70 75 55 65 £5 na 40 70 55 na 25 45
Bromeform 2% 1] 25 u ra 29 U 25 L 25 1] 25 U 25 L 25 u ] 2% u 25 Y] 23 9] na 25 U 25 u
1,1,2,.2-Telmchloroelhane Z5 V] 25 L na 25 1] 25 L 25 L 25 U 25 L 25 L na 25 [¥] 25 1] 25 L na 25 U 25 U
12141 12791 [ 11378 22519 25551 19039 2103t 18376 na 9275 31185 20957 ra 15371 6549
na [ na na na na na na na ™ ha A na a na na
PN I T - S T G T N S T A W N Y 5 L= B =7 5o i) o
ha fia na na ha na na ) 22,1 nd na ] 31 i na
na m . na ) na na na na 26.1 na ra na 31 na na
[ a .59 Y] na na na na m na 2.54 L] na rd ] 2,76 na na
na na 0.50 U ha ] na i na na 1.30 [¥] na ra na 0.52 | na na
[} na 1.15% u na ha na na na [ 1.54 u na ) na 062 1] na na
na ) 1.67 L a na ha na [ na 1.43 L na ha A 0.75 | i) ma
na ha 1.10 u na ;] na ] na na 1.45 u I nd na 1 02 1] na na
ha & .08 [¥] na na Ta 7] na rd 0.10 L i) ha na .07 L it i
na na .10 1] na a na na na na 016 u na na na 012 ] na na
ha 17 015 [¥] ha i nha il na na 0.18 u A na na 012 U ha [
na ra 015 u na na na a rd na .25 u [ na a 0.21 Ll ] na
] na 18.55 a na na IiC:] na na 3281 i na na 4415 ha na
na na .04 1] [ na na na na ha .44 [ ra o T 0.08 U na =]
- a na .04 u ] na na ™ na na 0.08 1] na i na 0.02 Y] na na
| L na s 518 V] na na na ra na na 7.13 u ) A na +.71 u na na
P N i na 096 L a na i na na na 1.0% 1] na na na 0.86 L nd ra
Protaciinium-234 (mela) na & 18.80 V] a na ra na na na 34.10 1] na ra na 16.20 U ha "
Lead-210 na R .07 1] na s na na na na 22 80 u na na na 14.80 7] na na
Laad-211 na na 016 u A na ha na ha T .62 1] i) na ra .24 L na na
Lead-212 ra na 1.36 na na na na na na 1.12 na na na 1.31 [ na
Laad-214 na na .05 ne [ na na na na 0.53 L na na nd 1.83 it na
Hadium-223 na na 0.80 Y] na na na U na na 1.27 L i na na .81 u na &
Radim-224 nE na 4.31 ] [ na na na i na 5,22 u na i na 3.77 U " na
Radnam-226 na na 0.42 U na na na ng na ra 1.61 ng na na 2.35 ha Tia
Rador-219 na ] 1.9 ] A ha [ na ) na 1.63 1] na na ] 1.0 U na na
Frlhenhan- 106 na na 1.17 U na nad na i na na 0.62 u i na ha Q.71 u na na
Thonm-227 i ] 2.06 [¥] [i"] na na na ns na 279 4] nd na na 2M [1] na na
Thorium-234 na ha 3.83 Y] na na na na na ha 7158 u na nd na 7.42 1] na na
Thalium-208 na na .40 na na na ra s [ic] 023 L na na na 015 u na na
Lkahlum-235 na ha 0.25 U ] na na ha na ha 0.35 u a ra na 024 1] na na
TR na ] ™ R ™ i ) [ [ [ i [ e ™ & A




AFFENGIX O

STARILIZED SECIMENT ANALY TICAL RESULTS

ITCorp ID# 5TSD-23 STSD-24 5T50-25 STS0-27 5TSD-28 STsD-29 STSD-2¢ 5TS0-31 STS0-13 STS0-34 STSD-35 5TS0-36 §T50-37 STSC-M ST50-38 STED-41
Dule Collecied]| 228095 B/2B95 2895 TFE/D5 FIEES Orefa5 HENS5 HEES HE95 w11795 2/11/95 4411785 Si11995 9/11/95 /11795 EIETH
Samphe Location| Pand Floor Pond Floor Pond Floor Sadl Pils Soil Flie Sod Pile Soll File Solt Pile Soil Pile Soil Pile Sor Pile Soil Pike Sodl Pile Soil Pile Sail Prie Fand Floor
Conc. 0| Cane. |Q| Cene. [G| Conc. Conc. G| Cepc. [Q] Cone, Cont., |Q} Conc. |Q] Conc. (O] Cone. |Q Cone. (G Gone. | @] Gene | @] Cone. |G| GCone.
mp Ty MO T T8 _pgt T [T pot | L i T
Chrombum 6.7 B 13.3 ] na 14.4 1d.4 X} B [E] i1.1 I 3.3 B 211 B 12, B 20.0 B 34,4 B a 136
CLP: ppe ¥ B T8 T TS T8 -1 bt T T8 bgL T8 58 pot
< 50 9] S0 U na na na L] na ™ na 50 L 50 U 50 L 50 U 30 L na na
|V|_1ﬂ Chicride il 7] 10 1] na ) na na na Ha na 10 1] 10 u 10 u 10 1] Q Y] na [
Brarromeihans 50 ¥ g u na ne i Ra na na na 50 L 50 u 50 u 50 u ] [¥] na ha
(Chioroethans 50 L 50 u na i nx i) na na ha 50 U 50 U 50 [¥] 50 1] ] Y] na ra
Acrolein 120 u 128 1] e [0 na [ na na na 120 u 120 1] 120 u 120 1] 120 u na na
Acrylond iy 120 LI 120 1] A na na na A nma na 120 L 120 1] 120 u 120 1] 120 LI na na
y Chicrida 50 u 50 1) na na na na na (L] e 50 U 50 [ 50 Y] 50 U 30 L na A
1.1-Dichloethens 2% U 25 V] L] ne na na 1] ] na 25 [ 25 1] 2% 1] 25 u 2% ] [ ]
rans- 1 2-Dichi i 25 Y] 25 u na g na na na na na 25 [¥] 25 1] 25 1] 25 u 26 U na na
1,1-Dichiaroethane 2% u 25 [1] na L i na na na na 25 U 25 L 2% 1] 25 L 23 u ha na
= 10 ] 15 J na ] na ] na na na 10 u 19 Y] 25 L 25 u 5 u ra ha
1.2-Dichiorcethans 2% u 25 [ na L ] ha na na na 23 U 25 ] 2% | 25 u 25 u ha a
§AS ‘oothais i) U= T i Tl i Fia a A L2 = o 7% 1) 25 0] -3 T 1 ) T A
Carben Teimchionde 2% ") 25 7] s na ha na na na ™ 25 U 25 9] 35 1] 25 V] 25 1) ra na
Trichlorosthene 25 ] 25 1] na na m na 3 na [ 25 1] 25 LI 25 1] 25 1] Fi L ra (=)
1,2-Oichioropropane 25 u 25 1] na na na na Y ha na 25 U 25 [¥] 25 U 25 u 25 U na na
Bonzena £ Y] [ 3] na 5 5 U 5 U ] £ ] na 5 [1] 5 U 5 [N 5 3] & [ na 5
B th 25 u 25 1) na ha & na na na ha 25 u 25 u 25 Y] 25 1] 25 u na na
2-Chicroathrylving sther 50 Y] 50 [ i na e ha na ha na 50 1] 50 Y] 50 U £ 7] ) u ra ra
Irana-1,3-CHl I3 25 1] 25 1] na ] ha A g na [C] 25 1] 25 ] 25 ] 25 1] 25 [1] ] na
LRk ne i ) 75 U ) a i) & i) & ] ] ) 75 T 5} i U i) ) na T
1,1,2-Trichh 25 Y] 2% ] na na na nd na ) (] 25 1] 25 u 25 u 23 L 25 [1] na R
Chiarodibromomethane 25 U 25 "] ] i ] na na na [C] 25 L 25 ] 25 1] 25 L 25 uU [ na
Toluser 10 J 10 J na =] na i ha na na 28 ] 25 7] 10 [¥] 25 ] 25 u ng [
Tetrachiorosth 25 7] 25 v [} ] na ] . na na 29 ] 25 ¥ 25 U 25 "] 25 U [ na
25 u 25 [¥] ha na ha na ha na na 25 1] 25 [f] 25 \l 25 1] 25 1] [ ha
15 J 15 J [} na na i) na na na 26 1] 5 7] 10 ] 25 1] 25 u na na
50 40 na na na na na ha [C] 10 Y] 20 L 25 1] 25 Y] 25 1] na na
28 u 25 Y] na na na i1 na na ha 25 7] 25 7] 25 ] 25 ] 25 u na na
25 | 25 Y] ha na A na ] [ [ 25 L 25 Y 25 Y] 26 [¥] 25 1] na na
B my'ky gy mplkg mayky [T T LT T R L myly gy myiy gy Mgy gy myeg
22899 Tr21 na 14608 125981 Te84 BT03 £33 na 1230 J 2835 J 1724 J 1110 P 4755 J na 1745
na na na na o na e na na na ] na ) na na na
BV < pEvg vy Pelg ¥oug | | ol | |- peiy 1577 2] PO Py PEVy ey FI57] PEVg
na ) 18 ™ na ;] na na 3 ] na S na " 35 na
na T a2z na na - ha na na FI na ] na na na 28 na
na [ 1.B8 na na na ™ e 2.22 na na na na i 14 na
ra ne .81 U na na na na na 0.41 1] na na na ng s 0.33 [ .
na na 1.46 1] na ma na 8 ha t.62 [1] na na ng na & 0.57 u na
na nd 087 ] na na na ha fa 1.91 U na A na na [ .85 u na
na na ERE] na na [ na i 1.21 [ na na na na na 6.93 Lt na
na ] 0.12 ) na n na na na 0.07 u ] 15 na na na 0,06 u na
T ta 0.1 u ha na na na na 018 ] na na na na na 0.08 ] ng
na nd 015 ¥ na . na a na 014 ] na na na na na 0.06 u na
na ha [NE] u ra na na na na 0.20 L ] na na na na {.08 [¥] na
ha na 4t 10 na na na na na 20.45 ra na ha na na 18.77 na
na na 0.11 Li na na na na na [ 7] na ha na na na 0.05 ] na
na . na Q.07 U na [ a na ha .06 [f] T na na na na 008 Y] fit)
na na 4.71 U nd na na na na 5.3 Y] a na ra a na 4.49 u na
na e 0.8t u ) a na na na 0.88 u na ha na ) [ 0.68 u i
" ] 22.90 u na ) ra na ha 2960 |U na na na na na 17 .50 U na
Lead-210 ha A 17.50 U na na S na ha na zasg o [ na. na A na 2.36 u na
Lead-211 A na 0.24 U na na [it] ma na 0.52 L na Ny & na na 0.19 1] na
Leag-212 na na 1.16 na %) na ] na 1.32 ha na na na ha 1.10 na
Leag-214 ra e 1.31 na " na a o 1.3 a na na ng ra 135 na
Radium-223 na na 0.43 3] na na na 7] [*] 1.16 L i) na ng na na 0.67 1] nd
Fadiwm-224 e e 3,50 1] na g na 1 na 417 u [ na ma na [ 367 u ha
Rad|uim-226 na Ra 218 [] s ra na A na 1.88 na na nd ha i 1.26 na
Redon-219 na ] 1.11 [¥] [ na na ] na 1.25 7] na na ha 7] ha 0.81 Lt na
Futherham-106 na na 0.60 U na na na ra na 048 U na na na na A 079 |U na
ThothaT-227 na 7] 191 Y] na ns na T na 2.12 1] na na ha na ha 1.54 Y] na
Thewilam-234 ny ha 764 u ng na i na na 513 u na na na ta na 2729 Y] na
Thakum-208 [ 1] 0.2 L na ng na ra na 0.54 ] na na ha na na Q.37 na
Lk anium-235 na ha 024 u na ra ha na na 021 L ha na T na ra o418 ¥ a
TRITWM ha na na na - na na A na i) na i) na na na i 1]
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AFFENDIX D
STABILIZED SEQIMENT AMNALYTICAL RESULTS
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APPEMDIX D
STABILIZED SEDIMENT AMALVTICAL RESWA TS
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Appentix D
Stablized Sedimenl Analytical Resuits

IT Corp IDA] "5TSD-105 | | 5T50-108 §TsD.i07

Date C | 11795 11/7:95 1147:95

_ Sample Locetlon] spoil pile spoil pile spol pile

Cong, Q Conc, Q Cone.

METALS (TCLP): mgfl mat. mgL
Chiomium 01Q iy 10 u 010
ORGANICS (TCLP): WYY By T
Chiuromeihane na na_ ni
Vimyl Chiaride na na na
Bromumethane na na na
Chiorgethane na na na
Aciolein na na na
Acrylonitrile na na ma
|Melthylene Chigrige na na na
1,1-Dichioroethens na na na
trans-1,2-Dichknoelhene ha na na
1,1-Dichloroethane na na na
Chiarplom na na na
1,2-Dichl h na na na
1,1,1-Trichinrogthane na na na
Cartion Tetrachloride na na na
Trchloroethene na na na
i.2-Dichlorgpropane na . na na
Benzens 25 1] 25 u 25
Bromedichioromethane na na na
2-Chloroethylvinyt ether na na na
trans-1.3Cichioropropens na na na
18- 1 3-Uichloropropene na na na
1,1.2-Trchlorpethane na na na
Chlgrodibromomelhang na na n3
Toluena na na na
Tatrachloroethens na na na
Chiorcbenzens na L] na
Elfry Ipenzere na na na
Tolal Xylene na na na
Bromofgm na na na
|1.1.2.2-Tetrachlproathane na na ha

IPH . i mgkg mg/kg mg/kg
Nons pecilic na na na
Cresel 3100 1300 550

|mmnnon: - pClin pCilg pClig
Gross Alpha na na na
Gross Beta na na na
Aclinium-228 na na na
Americium-241 na na na
Bisrruth-21 na ha na
Blsmuth-212 ha ra na
Bismuth-214 na na na
Cobalt-57 na na na
: na na na
na na na
na na na
i) na na
na na i)
na na na
na na na
na na na
[meta) na na ha
na na na
na na na
na na na
Lead-214 na na na
Ragium-223 Ha na na
Radium-224 na na na
Radium-226 ng na na
Radon-218 na na na
Aulhenlum-106 na na na
| Thortum-227 na na na
| Thorlum-234 na i na
T hallivm-208 na na na
Uraniym-235 na ng na
T otiven na na na
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Appendix D
Stablized Sediment Analytical Results
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Appendix E

Pond Cleanup Verification Analytical Results



A-1880 1e:2C0 Tez2 251417 LoCLRD

Ray Romer, Govetnor
Palti Shrvapder, Acting Execitive Direator

Dedicated to protecting and improving the health snd anviroament of the people of Cokvads
Grand hunctioh Regional Office

| ]
Fax

222 5. &th Street, 231
Crand Junetion, Colorsdo 81501-2768

(3700 248-7158 '

June 7, 1936

Re, Btephen A, Millington, Direotor

Environmantal Restoratlon Divisien
Departwvent of Enexgy Nevads OQperatilons Offlce
P.C0. Box SB518 . )

Las Vegas, Nevaca E8919)-B518

R# Rulison Pond Site
Daar Mr. Mlllingtem

STATE OF COLORADO

Gdondo'
Tt

Mr. Kavin Leary of your office has apked me ta wrlte a letter confirming our

variance 4Agraement for soil TPH levels &% the Rullpon Pond Site

in Rulison,

Colorado, The Remedlation Plan proposaed attainmant levals of 250 mg/kg TPE in
sol)l in the excavated ares. Thip target lovel was eatablished by revievw of tha
torags Tank Facllity Ownar/Operator Guidance Document {April 15, 1994) publighed
by the Coloradc Department of Public Health and Bnvironmant,

During the remedjiation, it became necessary tc laave in place lsolated arwmes

with TPH concentrations in excesy of the propowed attalnment leval.

A varlance

of up to 1000 mg/kqg TFH wag agreed to by the Colorado Department of Public Haalth
and Environment on October 17, 1§%E. This varianto was £o be supported hy £ha
Dapartment of Bnergy with a risk ascessment that would svaluate and document the

arass. and estimated volumes being left in place,

monitoring belng conductad gquarterly for a minimum of two years will

ta damonstrate the sffectivenses ¢f the remediation.

Additicnally,

rouncwatar
4 utilized

fha rilk-tssesnmant and documertation has not yet besn raceived by our office.

This information will be reviewdd upon receipt.

If you require further information regarding the TPH varlance pleeme confact me

at 970-245-7168,

sincerely,

Danﬁtdgg53:§f‘!nviranmunta1 Bpacikt

8olid Waste Program
Hagardouw Materlals and
Yante Nanagement Division

1dn

¢&1  Kr. Kavin Leary, DOX Neavada Operationsy Office
§¥ GAR RUL 1A

rile
ACTION
M3R i
LAFS
AMTS —_—
JHKS

TANNA T § TONOR "THT
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Appendix E
Pond Cleanup Verification Analytical Results

IT Corp iD#| RU-VSS-01 RU-VS8S5-01-1 RU-V55-01-2 RU-V55-02 RU-V¥55-02-1 RU-V¥SS-03 RU-VYS5-03-1 RU-VSS-04
Date Collected 9/7/95 9/9/95 10/13/95 9/7/95 9/9/95 8/31/95 9/9/95 8/31/95
Sample Location]  Pond Floor Pond Floor Pond Floar Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor
Conc. G Cone. Q Conc. Q Conc. G Cone, Q Cane, Q Conc, Q Conc. Q
mgikg mokg | | “mokg |7V mgkg | | mghkg | | mohkg ma’kg | | mgikg
na 1,021 J na na 700 J na 70 J na
1,600 na 22 1,700 na na na na
Waste Oil na na na na na na na na
METALS:(TCLP) - "~ . L mgil . mgit o mgll - . gl . mylL mg/L. mg/L, mg/L -
Silver na na na na na na na na
Arsenic na na na na na na na na
Barium na na na na na na na - na
Cadmium na na na na na na na na
Chromium na na na na na na na na
Lead na na na na na na na na
Selenium na na na na na na na na
Mercury _ na na na na na na na na
ORGANICS:(TCLP) . .-~~~ maiL emgl gt e el ol im0 w0 magfL - . mgiL-
Chicromethane 50 U na na 50 U na S0 U na 50 U
Vinyi Chigride 10 U na na 10 U na 10 U na 10 U
Bromomethanea 50 U na na 50 U na 50 U na 50 U
Chloroethana 50 U na na 50 U na 50 U na 50 U
Acrolein 120 U na na 120 U na 120 U na 120 U
Acrylonitrile 120 U na na 120 U na 120 U na 120 J
Methylene Chloride 50 U na na 50 u na 50 u na 50 U
1,1-Dichloroethene 25 U na na 25 U na 25 U na 25 U
trans-1,2-Dichloroethens 25 U na na 25 U na 25 U na 25 U
1,1-Dichlorcethane 25 U na na - 25 U na 25 U na 25 U
Chloroform 5 J na na 10 J na 10 J na 10 J
1,2-Dichioroethane 25 U na na 25 U na 25 U na 25 U
1,1,1-Trichlorosthane 25 U na na 25 1) na 25 U na 25 U
Carbon Tetrachioride 25 U na na 25 U na 25 U na 25 U
Trichloroetheng 25 U na na 25 U na 25 4 na 25 U
1,2-Dichloropropane 25 U na na 25 U na 25 U na 25 U
Benzene 5 U na 25 U 5 U na L] U na 5 U
2-Chlorogthylvinyl ether 50 U na na 50 U na 50 U na 50 U
Bromodichtoromethane 25 U na na 25 U na 25 U na 25 U
frans-1,3-Dichlorogropens 25 U na na 23 9] na 25 U na 25 U
cis-1,3-Dichloropropene 25 U na na 25 U na 25 U na 25 U
1,1,2-Trichioroethane 25 U na na 25 U na 25 U na 25 U
Chlgrodibromomethane 25 U na na 25 U na 25 U na 25 U
Toluena 25 U na na 25 U na 25 U na 25 U
Tetrachloroathene 25 U na na 25 U na 25 U na 25 U
Chlorobenzena 25 U na na 25 U na 25 U na 25 U
Ethyloenzene 25 U na na 25 U na 25 U na 25 U
Total Xylene 25 U na na 25 U na 25 U na 25 U
Bromoform 25 U na na 25 U na 25 U na 25 1
1.1,2,2-Tetrachioroethane 25 U na na 25 U na 25 U na 25 U
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Appendix E
Pond Cleanup Verification Analytical Results

IT Corp ID#| RU-V55-04-1 RU-V55-04-2 RU-V55-05 RU-V55-05-1 RU-V55-05-2 RU-VSS-06 RU-V55-06-1 RU-VS55-07-1
Date Colle¢ted 9/9/95 . 10/13/95 8/31/95 9/9/95 10/13/95 8/31/95 9/9/95 9/9/95
Sample Location| Pend Floor Pond Floor Pand Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor
Conc. Q Conc. Q Conc. Q Conc. Q Conc, Q Cone. Q Conc. Q conc. Q
TPH T . mokKg | | mgkg ’ mg/k ) mg/kg 5 malkg " myg/ky ] mg/kg mgfkg
Nonspecific 685 J na na 590 J na na 138 J 310 J
Diesel na 160 na na 33 na na na
Waste Qil na na na na na na - na na
METALSS(TCER) - | mgh -1 "mgn T T  mgit - mgh P me ] mglL “mgll g/l
Silver na na na 0.0044 U 0.50 UJ na na na
Arsenic na na na 0.127 U 0.50 U na na na
Barium na na na 1.92 B 10.0 U na na na
Cadmium na na na 0.0022 U 0.10 U na na na
Chromium na na na 0.0033 U 010 U na na na
Lead na na na 0.0422 U 0.50 U na na na
Selenium na na na 0.147 U 0.10 U na na na
Mercury na na na 0.0 v 0.02 U na na na
ORGANICS: (TCLPY ... . ] ~mglh. comgh | mgik Comgi. b cmgl e - cmgll mg/l . mg/L
Chloromethana na na 50 U na na 50 U na 50 U
Vinyl Chloride na na 10 U na na 10 ] na 10 U
Bromomethane na na 50 U na na 50 U na 50 U
Chilorosthane na na 50 U na na 50 U na 50 U
Acrolein na na 120 U na na 120 U na 120 U
Acrylonitrile na na 120 U na na 120 U na 120 U
Methylena Chioride na na 50 U na na 50 U na 50 U
t,1-Dichloroethena na na 25 U na na 25 U na 25 U
trans-1,2-Dichiofoethene na na 25 U na na 25 U na 25 u
1,1-Dichloroethane na na 25 U na na 25 U na 25 U
Chloroform na na 25 U na na 10 J na 15 J
1,2-Dichloroethane na na 25 U na na 25 U na 25 U
1,1,1-Trichloroethane na na 25 ) na na 25 U na 25 U
Carbon Tetrachioride na na 25 U na na 25 U na 25 U
Trichloroethene na na 25 L na na 25 U na 25 U
1,2-Dichloropropane na na 25 U na na 25 U na 25 U
Benzene na 25 U 5 U na 25 U 5 U na 5 ]
2-Chlorgethylvinyi ether na na 50 U na na -50 u na 50 U
Bromodichloromethane na na 25 U na na 25 L na 25 U
trans-1,3-Dichloropropens na na 25 U na na 25 U na 25 U
cis-1,3-Dichloropropene na na 25 u na na 25 U na 25 U
1,1,2-Trichloroethane na na 25 U na na 25 U na 25 U
Chlorodibromomethane na na 25 U na na 25 ) na 25 U
Toluene na na 25 U na na 25 U na 25 U
Tetrachloroethena na na 25 U na na 25 U na 25 U
Chlorobenzene na na 25 U na na 25 U na 25 U
Ethylbenzena na na 25 U na na 25 U na 25 U
Total Xyleng na na 25 U na na 25 U na 25 U
Bromgoform na na 25 U na na 25 U na 25 U
1.1,2,2-Tetrachloroethane na na 25 U na na 25 U na 25 U
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Appendix E

Pond Cleanup Verification Analytical Results

IT Corp ID#| RU-V$5-08 RU-VSS-08-1 RU-VS5-09 RU-V55-09-1 RU-VS5-10-1 RU-VS5-11-1 RU-V¥S55-12 RU-V55-13
Date Collected 9/7/95 9/9/95 9/7/95 9/9/95 9/3/95 §/9/95 10/13/95 10/14/95
Sample Location| Pond Floor Pond Floor Pond Floor Pond Floor Pand Floar Pond Floor Pond Figor Pond Floor

Conc. Q Conc. Q Conec. Q Conc. Q Conc, Q Cong. Q Cong. G Conc.
TRH: oo mgfkg 1ol mghkg. || mgkg | .| mgkg | mg/kg - | |- - mgikg ) —mglkg . ma/kg
Nonspscilic na 10 uJ na na 176- J 177 J na na
Diesal 260 na 49 na na na 220 2,600
Waste Qi na na na na na na na 25
METALS: (TCLF) = - - o] gl o] mgll gl mg/ll ~moi | -] s -mglk; - -mg/L - . myglk
Silver 0.0044 U na na na na na na na
Arsanic 0.127 U na na na na na na na
Barium 1.37 na na na na na na na
Cadmium 0.0133 na na na na na na na
Chromium .0033 U na na na na na na na
Lead 0.0422 U na na na na na na na
Selenium 0.147 ) na na na na na na ng
Mercury 0.002 U na na na na na na na
ORGANICS: (TCLP). - coomgle ] g g [ omgll mgl- . - f-] 7 mg/t” b omgll mgil
Chloromethane 50 U na 50 U na 50 U 50 U na na
Vinyl Chloride 10 U na 10 U na 10 U 10 U na na
Bromomethane 50 U na 50 U na 50 U 50 U na na
Chloroethane 50 U na 50 U na 50 U 50 U na na
Acrolein 120 U na 120 U na 120 U 120 U na na
Acrylonitrile 120 U na 120 U na 120 U 120 U na na
Methylene Chloride 50 U na 50 u na 50 U 50 U na na
1,1-Dichloroathens 25 U na 25 U na 25 U 25 U na na
trans-1,2-Dichloroethene 25 U na 25 4] na 25 U 25 U na na
1,1-Dichloroethane 25 U na 25 U na 25 - U 25 U na na
Chioroform 10 J na 25 U na i5 J 15 J na na
1,2-Dichlcrosthane 25 U na 25 U na 25 U 25 U na na
1,1,1-Trichloroethane 25 U na 25 U na 25 U 25 U na na
Carbon Tetrachloride 25 U na 25 U na 25 U 25 U na na
Trichlcroethena 25 ] na 25 U na 25 U 25 U na na
1,2-Dichloropropane 25 U na 25 Lt na 25 U 25 u na na
Benzene 5 U na 5 U na 5 U 5 U 25 U 10
2-Chloroethylvinyl ether 50 U na 50 U na 50 u 50 U na na
Bromaodichleromethane 25 1] na 25 U na 25 U 25 U na ra
trans-1,3-Dichloropropene 25 U na 25 U na 25 U 25 U na na
cis-1,3-Dichloropropene 25 U na 25 1] na 25 U 25 J na na
1,1,2-Trichloroethane 25 U na 25 U na 25 U 25 U na na
Chlorodibromomeathane 25 U na 25 U na 25 U 25 U na na
Toluena 25 ] na 25 U na 25 U 25 U na na
Tetrachloroethene 25 U na 25 ") na 25 U 25 U na N
Chlorobenzene 25. U na 25 U na 25 U 25 U na na
Ethylbenzena 25 U na 25 U na 25 U 25 U na na
Total Xylena 25 U na 25 U na 25 U 25 U na na
Bromoform 25 U na 25 U na 25 U 25 U na na
1.1,2,2-Tetrachloroethane 25 U na 25 U na 25 U 25 ) na na
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Appendix E

Pond Cleanup Verification Analytical Results

IT Corp ID#] RU-V¥55-13-1 RU-V55-14 RU-VS8-15 RU-VS55-16 RU-VSS-17 RU-V55-18 RU-VSS.18 RU-V55-19-1
Date Collected 10/19/95 10/13/35 10/13/95 10/12/95 10/12/95 10/12/95 10/12/95 10/18/985
Sample Locatlon| Pond Fioor Pond Floor Pond Floor Pond Floor Fond Floor Pond Floor Pond Floor Pond Floor
' Conc. ) Conc. Q Conc. Q Conc. Q Cone. Conc. Q- Conc. Q Conc.

TPHy- oo o omakg L mg/kg B mgkg - | ] migkg C [ mghkg o [] . mglkg o f mg/kg : - mg/kg
Nonspacific na na na na na na na na
Diesel B40 71 180 25 U 210 29 16,000 370
Waste Oil na na na 25 U 25 na na na
METALS: (TCLP) .~ . gl L omgil P mg o mgit o mgl ] mgiL . mglL
Sitver na na 0.50 UJ na na na na na
Arsenic na na 0.50 U na na na na na
Barium na na 10.0 U na na na na na
Cadmium na na 0.10 U na na na na na
Chromium na na 0.10 U na na na na na
Lead na na 0.50 U na na na na na
Selenium na na 0.10 U na na na na na
Mercury na na 0.02 U na na na na na
ORGANICS: {TCLF) b mgh L mgll | mgh - - boooomg ] Tmghs T omgil - mg/l - mg/l
Chloromethane na na na na na na na na
Vinyl Chloride na na na na na na na na
Bromomethane na na na na na na na na
Chlorcethane na na na na na na na na
Acrolein na na na na na na na na
Acrylonitrile na na na na na na na na
Methylene Chloride na na na na na na na na
1,1-Dichloroethens na na na na na na na na
trans-1,2-Dichloroethene na na na na na - na na na
1,1-Dichloroethane na na na na na na na na
Chlcroform na na na na na na na na
1,2-Dichlorcethane na na na na na na na na
1,1,1-Trichioroathane na na na na na na na na
Carbon Tetrachioride na na na na na na na na
Trichloroethene na na na na na na na na
1,2-Dichloropropane na na na na na na na na
Benzena ) 25 U 25 1] 25 U 10 U 10 25 7] 25 U na
2-Chloroethylvinyt ether na na na na na na na na
Bromodichlgromethane na na na nda na na na na
trans-1,3-Dichloropropens na na na na na na na na
cis-1,3-Dichioropropene na na na na na na na na
1,1,2-Trichloroethane na na na na na na na na
Chlerodibromomethane na na na na na na na na
Toluene na na na na na na na na
Tetrachloroethene na na na na na na na na
Chlorcbenzene na na na na na na na na
Ethylbenzene na na na na na na na na
Total Xyleng na na na na na na na na
Bromaolorm na na na na na na na na
1,1,2 2-Telrachlorosthana na na na na na na na na
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Appendix E
Pond Cleanup Verification Analytical Results

IT Corp ID# RU-VSS-20 RU-VSS-20-1 RU-VSS-20-2 RU-VSS-120 RU-VSS-.21 RU-V¥55-22 RU-V55-23 RU-V$5-24
Date Collected 10/12/95 10/18/95 10/21/95 10/12/95 10/12/95 10/12/95 10/12/95 10/12/95
Sample Locatlon Pond Floor Pond Floor Pond Floor Pond Floor Pond Floar Pond Flocr Pand Floor Pond Floor

Conc. Q Conc. Q Conc. Q Canc. Q Conc. Q Conc. Conc. a Conc,
TPH: . ° e ... mgkg b mg/kg ). mglkg S mglkg | mglkg : .mg/kg mglkg mg'kyg
Nonspecific na na na na na na na na
Diesel 2,500 1,500 150 24 1] 370 25 U 170
Waste Qil na na na na na 25 U 25
METALS: (TCLR).: - - cmgf s ] mg ] gl Uil Comg e mgil | - mgfl
Silver (.50 U na na na na na na
Arsenic 0.50 U na na na na na na
Barium 10.0 U na na na na na na
Cadmium 0.10 U na na na na na na
Chromium 0.10 U na na na na na na
Lead 0.50 U na na na na na na
Selenium 0.10 U na na na na na na
Mercury 0.020 u na na na na na na
QDRGANICS: {(TCLP) doomgi o g _mglL mgit ] - mg/l. -mg/L mg/L
Chloromethane © . na na na na na na na
Vinyl Chigride na na na na na na na
Bromomethane na na fa na na na na
Chioroethane na na na na na na na
Acrolein na na na na na na na
Acrylonitrile na na na na na na na
Methylene Chloride na na na na na na na
1,1-Dichloroethens na na na na na na na
trans-1,2-Dichloroethene na na na na na na na
1,1-Dichlorosthane na na na na na . na na
Chloroform na na na na na na na
1,2-Dichioroethane na na na na na na na
1,1,1-Trichloroethane na na na na na na na
Carbon Tetrachloride na na na na na na na
Trichloroethene na na na na na na na
1,2-Dichlgropropane na na na na na na na
Benzene 25 ) na na 25 U 25 10 U 10
2-Chloroethylvinyl ether na na na na na na na
Bromodichloromethane na na na na na na na
trans-1,3-Dichloropropene na na na na na na na
cis-1,3-Dichloropropene na na na na na na na
1,1,2-Trichloroethane na na na na na na na
Chlgrodibromormethane na na’ na na na na na
Toiuene na na na na na na na
Tetrachloroethene na na na na na na na
Chlorobenzene na na na na na na na
Ethylbenzene na na na na na na na
Total Xyleng na na na na na na na
Bromoform na na na na na na na
1.1.2,2-Tetrachloroethane na na na na na na na
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RU-V55-26-1

IT Corp ID#] RU-V35-25 RU-VES-26 RU-VS5-27 RU-VS5-27-12 RU-VS55-28 RU-VSS5-29 RU-V5$-29-1
Date Collected] 10/13/95 10/13/95 10/18/95 10/14/95 10/14/95 10/13/95 10/13/95 10/18/85
Sample Location} Pond Floer Pand Floor Pond Floor Pond Floor Pond Fioor Pond Floor Pond Floor Pond Floor
Conc, [#] Conc, Q Conc, G Cone. Q Cone. Q Conc. Conc. Q Cone.

TPH: oo mg/kg ) mg/ky .o mglkg | [ malkg mglky ) mg/kg -~ mofkg mgtkg
Nonspecific na na na na na na na na
Diesel 880 1,400 31 160 740 77 2,000 ‘ 77
Waste Qil na na na 25 U na na na na
METALS: (TCLP) - - -~ = -~ = ) " mgfl - b mgil L mgil e mghlnt ] mgf. - Lt mgil C.omglt mg/ll
Silver 0.50 UJ na na 0.006 U 0.50 U na na na
Arsenic 0.50 U na na 0.0377 U 0.50 U na na na
Barium 10.0 U na na 2.42 10.0 U na na na
Cadmium 0.10 U na na 0.0058 0.10 U na na na
Chromium 0.10 U na na 0.0037 U 0.10 U na na na
Lead 0.50 U na na 0.0382 U 0.50 ) na na na
Selanium 0.10 U na na 0.055 B 0.10 U na na na
Mercury 0.02 U na na 0.001 U 0.020 U na na na
CRGANICSATCLR) - 7 1oomgll b gl - o o mgil Ccoomgh | mgiL-- - - mg/L. mglL mg/L .
Chloromethane na na na na na na na na
Vinyl Chloride na na na na na na na na
Bromomethane na na na . na na na na na
Chlorgethane na na na na na na na na
Acrolein na na na na na na na na
Acrylonitrile na na na na na na na ‘na
Methylene Chioride na na na na na na na na
1,1-Dichloroethene na na na na na na na na
trans-1,2-Dichloroethene na na na na na na na na
1,1-Dichloroethane na na na na na na na na
Chloroform na na na na na na na na
t,2-Dichloroethane na na na na na na na na
1,1,1-Frichigroethane na na na na na na na na
{Carbon Tetrachloride na na na na na na na na
Trichlorpethena na ha na na na na na na
1,2-Dichloropropane na na na na na na na na
Benzena 25 Lt 25 U na 10 U 25 U 25 25 U na
2-Chloroethylvinyl ether na na na na na na na na
Bromodichloromethane na na na na na na na na
trans-1,3-Dichlaropropenea na na na na na na na na
cis-1,3-Oichleropropene na na na na na na na na
1,1,2-Trichloroethane na na na na na na na na
Chiorodibromomethane na na na na na na na na
Toluene na na na na na na na na
Tetrachtoroethene na na na na na na na na
Chlorcbenzene na na na na na na na na
Ethylbenzene na na na na na na na na
Total Xylene na na na na na na na na
Bromoform na na na na na na na na
1,1,2,2-Tetrachloroethane na na na na na na na na
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IT Corp ID#| RU-¥S5S-30 RU-VS5S-31 RU-VS5-131 RU-V55-32 RU-¥S55-33 RU-V55-34 RU-V55-34-1 RU-¥S55-34-2
Date Collected 10/12/95 10/12/95 10/12/95 10/12/95 10/12/95 10/12/95 10/18/95 10/21/95
Sample Location| Pond Floor Pond Floor Fond Floor Fond Floor Fond Floor Pond Floor Pond Floor Pond Floor
Conc. Q conc, Q Conc. Q Cong. Q Cong, (] Conc. Q Conc. Cone.
TPH: - - L makg {1 maglky | makyg | - ma/ky . - mgikg. || -mgikg | - mg/kg ._mgfkg
Nonspecific ~ ha na na na na na na na
Diesel 36 30 * na 170 340 1,400 1,700 140
Waste Qil 25 U na na na na na na na
METALS:(TCLP) 70 7 0 gL 1 ragil .. mgl . || mg mgfL mgit “mglt - “mgiL’
Silver 0.006 U na na na na na na na
Arsenic 0.0377 UJ na na na na na na na
Barium 1.32 na na na na na na na
Cadmium 0.0045 U na na na na na na na
Chromium 0.0037 J na na na na na na na
|.sad 0.0382 U na na na na na na na
Selenium (.0426 U na na na na na na
Mercury 0.0001 U na na na na na na
L o mil . smgfe sl mgie s mg/l. mgil. -] mg/k,
Chloromethane na na na na na na na
Vinyl Chloride na na na na na na na
Bromormethane na na na na na na na
Chloroethane na na na na na na na
Acrolein na na na na na na na
Acrylonitriie na na na na na na na
Mathylene Chloride na na na na na na na
1, 1-Dichloroethane na na na na na na na
trans-1,2-Dichloroethene na na na na na na na
1,1-Dichlorosthane na na na na na na na
Chlorcform na na na na na na na
1,2-Dichloroethane na na na na na na na
1.1,1-Trichlorcethane na na na na na na na
Carbon Tatrachloride na na na na na na na
Trichtoroethene na na na na na na na
1,2-Dichloropropane na na na na na na na
Benzene 10 U 25 U 25 U 25 ") 25 U na na
2-Chioroethylvinyl sther na na na na na na na
Bromodichioromethane na na na na na na na
trans-1,3-Dichloropropene na na na na na na na
cis-1,3-Dichloropropene na na na na na na na
1,1,2-Trichlcroethane . na na na na na na na
Chlorodibromomethane na na . na na na na na
Toluena na na na na na na na
Tetrachlgrosthene na na na na na na na
Chlorcbenzena na na na na na na na
Ethylbenzene na na na na na na na
Total Xylena na na na na na na na
Bromoform na na na na na na na
1,1,2,2-Tetrachloroethane na na na na na na na
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IT Corp iD#} RU-VS§8-34-12 RU-V55-35 RU-V55-36 RU-VSS5-37 RU-VS5-38 RU-V5S-40 RU-VSS-41 RU-VSS5-42
Date Collected 10/14/95 10/13/95 10/12/95 10/12/95 10/12/95 10/12/95 10/13/95 10/13/95
Sample Location Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor
Conc. Q Conc. Q Cong. Conc. Q Conc, Q Conc. Q Canc. Q Conc.
LLA s e mgkg | - mg/kg ] mg/kg, . mg/kg CF.. maglkg. ’ mg/kg : ma'kg ' mg/kg
Nonspecific na na na na na na na na
Diesel 310 600 590 72 540 25 u 240 43
Wasta Qil na na na na na 25 U na na
METALSB:(TCLP} . . . . .. gl - - . magll. - ; mglL - Cooomgil T omglt op ] mgll - . mgll. | mg/L
Silver 0.50¢ U 0.50 Ud na na na 0.006 U 050 uJ na
Arsenic 0.50 U 0.50 uJ na na na 0.0377 UJ .50 U na
Barium 10.0 ] 10.0 U na na na 1.18 10.0 U na
Cadmium 0.10 U 0.10 U na na na 0.0023 U .10 U na
Chromium 0.10 U 0.10 U na na na 0.0058 U 010 U na
Lead 0.50 U 0.50 U na na na 0.0382 U 0.50 U na
Selenium 0.10 U 0.10 U na na na 0.0426 U 0.10 U na
Mercury _ 0.020 U 0.020 U na na na 0.00M1 U 0.020 U na
DRGANIGSI{TCLEY . - ~mgil- ' mg/l. - omgl L DL Tmghe o mgll - mgik - mglh - - ma/L
Chloromethane na na na na na na na na
Vinyl Chioride na na na na na na na na
Bromamethans na na na na na na na na
Chlorgethane na na na na na na na na
Acrodein na na na na na na na na
Acrylonitrile na na na na na na na na
Methylene Chleride na na na na na na na na
1,1-Dichlorcethene na na na na na na na na
trans-1,2-Dichloroethene na na na na na na na na
1,1-Dichlorcethane na na na na na na na na
Chloroferm na na na na na na na na
1,2-Dichtoroethane na na na na na na na na
1,1,1-Trichloroethane na na na na na na na na
Carbon Tetrachloride na na na na na na na na
Trichloroethene na na na na na na na na
1,2-Dichioropropane na na na na na na na na
Benzene 25 U 25 U 25 25 U 25 U 10 U 25 U 25
2-Chioroethylvinyl ether na na na . na na na na na
Bromodichloromsethans na na na na na na na na
frans-1,3-Dichlorgpropene na na na na na na na na
. |cis-1,3-Dichloropropena na na na na na na na na
1,1,2-Trichloroethane na na na na na na na na
Chlorodibromomethane na na na na na na na na
Toluene na na na na na na na na
Tetrachloroethene na na na na na na na na
Chlorobenzens na na na na na na na na
Ethylbenzene na na na na na na na na
Total Xylene na na na na na na na na
Bromoform na na na na na na na na
1,1,2,2-Tetrachloroethane na na na na na na na na
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IT Corp ID#| RU-VS5-43 RU-V$5-44 RU-VS55-45 RU-VSS-46 RU-VSS-47 RU-VS55-48 RU-V55-49 RU-V55-49-12
Date Collected 10/19/95 10/19/85 11/01/95 11/01/95 11/014385 10/18/95 10/13/95 10/14/95
Sample Locationj Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor
Cone. Q Conc. Q Conc. Q Conc. Q Conc. Q Cone. Q Conc. cone. Q

TPH: _makg | - mgfkg “ 1 mglkg ). mg/kg ] .mafkg: || - mgrkg mgkg |- mg/kg
Nonspecific na na na na na na na na
Diesal 170 470 45 21 67 780 110 350
Waste Qil na na na na na na na na
METALS:(TCLP) . .~ | . “mgh . mgit | [ mgt ] mgll mg/il . | mail migiL mg/L
Silver na na na na 0.50 U na na 0.50 ¥
Arsenic na na na na 050 U na na 0.50 U
Bariumn na na na na 10.0 U na na 10.0 U
Cadmium na na na na 0.10 U na na .10 U
Chromium na na na na 0.10 U na na .10 U
Lead na na na na 0.50 U na na 0.50 U
Selenium na na na na 0.10 U na na 0.10 U
Mercury na na na na 0.020 U na na 0.020 U
ORGANICS: {TCLP)- -~ gl Soomgt g [ g o [ mg/los T mghl - _mgL- - - mg/L
Chloromethane na na na na na na na na
Vinyl Chloride na na na na na na na na
Bromomethane na na na na na. na na na
Chlgrosthane na na na na na na na na
Acrglein na na na na na na na na
Acrylonitrile na na na na na na na na
Methylene Chloride na na na na na na na na
1,1-Dichlomethena na na na na na na na na
trans-1,2-Dichloroethene na na na na na na na na
1,1-Dichloroethane na na na na na na na na
Chloroform na na na na na na na na.
1,2-Dichloroethane na na na na na na na na
1,1,1-Trichloroethane na na na na na na na na
Carbon Tetrachloride na na na na na na na na
Trichloroethena na na na na na na na na
1,2-Dichioropropane na na na na na na na na
Benzene 0.025 U 0.025 U 25 U 25 U 25 U 0.025 U 25 25 U
2-Chloroethyivinyt ether na na na na na na na na
Bremedichloromethane na na na na na na na na
trans-1,3-Dichloropropene na na na na na na na na
cis-1,3-Dichloropropene na na na na na na na na
1,1,2-Trichloroathane na na na na na na na na
Chlorodibromomethane na na na na na na na na
Toluene na na na na na na na na
Tetrachioroethene na na na " ha na na na na
Chlorobenzene na na na na na na na na
Ethythenzene na na na na na na na na
Total Xylene na na na na na na na na
Brormaform na na na na na na na na
1,1,2 2-Tetrachlaroethane na na na - na na na na na
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IT Corp I0D#| RU-VSS-49-125 RU-VSS-50 RU-V55-51 RU-v55-52 RU-V55-53 RU-V55-54 BU-V55-55
Date Collected 10/14/85 10/13/95 10/12/95 10/12/95 11/6/95 11/6/95 11/6/95
Sample Location Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Pond Floor Fond Flgor

. Cone. Q Conc. Q Conc. Q Conc. Conc. Q Cone, Q Conc.

TPH:. .o —mglkg g mglkg '3 mgkg |- mg/kg - magikg ma/kg ) molky
Nonspecific na na na na na na na
Digsel 120 1,000 60 2.4 27 60 38
Wasle Qil 25 U na 25 1] na na na na

METALS:{TCLPY . . = .= Leomg o | g | cmg (T mighe o mgll - .mygil - .mgiL
Silver 6.0 U .50 J na na na na na
Arsenic KT8 U .50 U na na na na na
Barium 1480 10.0 U na na na na na
Cadmium 2.3 U .10 U na na na na na
Chromium 4.8 B 0.10. U na na na na na
Lead 38.2 U .50 U na na na’ na na
Selanium 58.8 B 0.10 U na na na na na
Mercury : 0.10 U 0.020 U na na na na na
Chloromethana na na na na na na na
Vinyl Chioride na na na na na na na
Bromomethans na na na na na na na
Chloroethane na na na na na na na
Acrolein na na na na na na na
Acrylonitrile na na na na na na na
Methylene Chloride na na na na na na na
1,1-Dichloroethene na na na na na na na
frans-1,2-Dichloroethene na na na na na na na
1,1-Dichloroethane na na na na na na na
Chloroform na na na na na na na
1,2-Dichloroethane na na na na na na na
1,1,1-Trichloroethane na na na na na na na
Carbon Tetrachloride na na na na na na na
Trichlorgethene na na na na na na na
1,2-Dichloropropana na na na na na na na
Benzene 10 U 25 U 10 U 25 25 U 25 U 25
2-Chloroethylvinyl ether na na na na na na na
Bromodichicromaethane na na na na na na na
frans-1,3-Dichloropropene na na na na na na na
cis-1,3-Dichloropropene na na na na -na na na
1,1,2-Trichloroethane na na na na na na na
Chlorodibromomethane na na na na na na na
Toluegne na na na na na na na
Tetrachloroathene na na na na na na na
Chlorchenzena na na na na na na na
Ethylbenzense na na na na na na na
Total Xylens na na na na na na na
Bromoform na na na na na na na
1,1,2,2-Tetrachlorosthane na na na na na na na
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IT Corp ID#| RU-VS5-TO1 RU-VS5-T01-07 RU-VSS-T01-19 RU-VSS-T02-15.5 RU-VSS-T02-23 RU-VSS-T02-31.5 RU-VSS5-T03-26
Date Collected 9/21/95 9/21/95 9/21/95 5/20/95 9/20/55 9/20/95 9/20/95
Sample Locatlon| Test Pit 1 Test Pit 1 Tesl Pit 01 Test Pit 02 Test Pit 02 Test Pit 02 Test Pil 03

Conc. Q Conc. Cone. Conc. conc. Conc. Conc.

TPH: . .. mgkg .| " rmgkg S mahkg mg/ky mg/kg mgfkg mg/ky
Nenspecific na na na na na na na
Diesel na 300 330 20 40 4.4 56
' Waste Qil na na na na na na na

METALS:(TCLP} @ . © . g ] - Coongil - o gL s mgll . gl mag/l . mg/L
Sitver 0.50 0] na na na na na na
Arsenic 0.50 U na na na na na na
Barum 10.0 U na na " na na na na
Cagmium 0.10 U na na na na na na
Chromium Q.10 U na na . na na na na
Lead 0.50 U na na na na na na
Selenium 0.10 U na na na na na na
Mercury 0.020 U na na na na na na

ORGANICS: {TCLP) . . .. "}~ "magf. - | g/l _.mg/l, mgil. mghl - __mgilL, my/l
Chloromethane na na na na na na na
Vinyl Chloride na na na na na na na
Bromomethane na na na na na na na
Chloraethana na na na na na na na
Acrolein na na na na na na na
Acrylonitrile na na na na na na na
Methylane Chleride na na na na na na na
1, 1-Dichloroethene na na na na na na na
trans-1,2-Dichioroathene na na na na na na na
1,1-Dichloroathane na na na na . na na na
Chloroform na na na na na na na
1,2-Dichloroethane na na na na na na na
1,1, 1-Trichloroethane na na na na na na na
Carbon Tetrachioride na na na na na na na
Trichloroathene na na na na na na na
1.2-Dichloropropane na na na na na na na
Benzena ND na na na na na na
2-Chloroethylvinyl ether na na na na na na na
Bromedichloromathana na na na na na na na
trans-1,3-Dichloropropeneg na na na na na na na
cis-1,3-Dichloropropane na na na na na na na
1,1,2-Trichloroethane na na na na na na na
Chlorodibrernomethane na na na na na na na
Toluene na na na na na na na
Tetrachloroethena na na na na na na na
Chigrobenzene na na na na na na na
Ethylbenzene na na na na na na na
Total Xylene na na na na na na na
Bromaoform na na na na na na na
1,1,2,.2-Tetrachloroethane - na na na na na na na
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iT Corp ID#| RU-V55-T03-35 RU-VSS-T04 RU-VS5-T04-14 RU-VY55-T04-23 RU-V55-T05-14 RU-V¥S5.-T05-24 RU-V5S-T05-30
Date Collected 9/20/95 9/21/95 9/21/95 9/21/95 9/26/95 9/26/95 9/26/95
Sample Location Test Pit 03 Test Pit 04 Test Pit 04 Test Pit 04 Test Pit 05 Test Pit 05 Test Pit 05

Cone. Q conc. Q Conc, Cone. Conc. Caonc. G Conc.

TOH: o _mglkg . : mgkg | mglkg .. mglkg mg/kg mg/kg - mag/kg
Nonspecific na na na na na na na
Diasel 41 na 3,500 3,100 200 14 2.5
Waste Qil na na na na na na na

METALS:{TCLP) - = ~ Coonmgy L g [ migll omgit o R malL ~_mgft " mgil
Silver na 0.50 1] na na na na na
Arsenic na 0.50 U na na na na na
Barium na 10.0 U na na na na na
Cadmium na 0.10 U na na na na na
Chromium na Q.10 U na na na na na
Lead na .50 U na na na na na
Selenium na 0.10 U na na na na na
Mercury na 0.020 U na na na na na

ORGANICS:ATCLP).. . 1o mghe - | ] mgit. il e mgle ] oomgll e omgil _mghl” mgiL
Chloromethane na na na na na na na
- [Vinyl Chloride na na na na na na na
Bromomethana na na na na na na na
Chlarcethanae na na na na na na na
Acrolein na na na na na na na
Acrylonitrile na na na na na na na
Methylene Chioride na na na na na na na
1,1-Dichloroethene na na na na na na na
trans-1,2-Dichloreetheng na na na na na na na
1,1-Dichlorcethane na na na na na na na
Chloroform na na na na na na na
1,2-Dichiorgathane na na na na na na na
1,1,1-Trichloroathane na na na na na na na
Carbon Tetrachloride na na na na na na na
Trichloroethene na na na na na na na
1,2-Dichloropropane na na na na na na na
Benzene na ND na na na na na
2-Chloroethylvinyl ether na na na na na na na
Bromodichloromethane na na na na na na na
trans-1,3-Dichloropropene na na na na na na na
c¢is-1,3-Dichloropropene na na na na na na na
1,1,2-Trichloroethane na na na na na na na
Chlorodibromomethane na na na na na na na
Toluene na na na na na na na
Tetrachloroethene na na na na na na na
Chiorobenzene na na na na na na na
Ethyibenzene na na na na ‘na na na
Total Xylene na na na na na na na
Bromoform na na na na na na na
1,1,2,2-Tetrachloroethane na na na na na na na
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IT Corp ID#| RU-V55-T06-7 RU-VSS-T06-15 RU-V55-T06-22 RU-VS5-205 RU-VS5-215 RU-¥55-225 RU-V55-227 RU-V55-235
Date Coliected 9/26/95 9/26/55 8/26/95 10/13/95 10/13/95 10/13/95 10/14/95 +0/13/95
Sample Location| Tesi Pit 06 Tesl Pit 08 Test Pi{ 0B Pond Floor Pond Figor Fond Floor Pond Floor Pond Floor
_ Conc, Q Conc. Q Conc, Q Conc. a conc. Q Conc. [*] Conc. Q Conc. Q
TPH: - C.mgikg ] mgikg o) mgkg o | mg/kg - : mofkyg . | -moglky . | = -mg/kg |- mg/kg
Nonspedific na na na na na na na na
Diesel 23 45 2.1 U 30 240 500 170 440
Waste Qil na na na 25 U 25 ] 24 U na 25 U
METALSI(TCLP) - -~~~ . - . -~ mgh | '}V mgl | | . mgl - | - mgll | ~mgfl- b ] mail - mgil. - mg/L
Silver na na na 0.01 U 0.01 u .01 U .50 U 0.01 U
Arsenic na na na 0.5 U 0.5 U 0.5 U .50 U 0.5 U
Barium na na na 1.28 1.04 1.81 10.0 U 2.07
Cadmium na na na 0.05 U {.0063 0.0105 0.10 U 0.007
Chromium na na na 0.02 U 0.02 U 0.0218 0.10 U 0.02 U
Lead na na na 0.1 U 0.1 U 0.1 U 0.50 1] 0.1 U
Selenium na na na 0.25 U 0.25 U 0.25 U 0.10 Y 0.25 U
iMercury na na na U 0.0002 U 0.0002 U 0.020 U 0.0002 U
QRGANICS: (TCLP) . soomiglL omghe soomgi L romgh s gl Smglt ] mgil.. - :
Chforomethane na na na na na na na
Vinyl Chloride na na na na na na na
Bromormethane na na na na na na na
Chloroethane na na na na na na na
Acrolein na na na na na na na
Acrylonitrile na na na na na na na
[Methylene Chloride na na na na na na na
1,1-Dichloroathene na na na na na na na
trans-1,2-Dichloroethene na na na na na na na
1,1-Dichloroethane na na na na na na na
Chloroform - na na na na na na na
1,2-Dichloroethane na na na na na na na
1,1,1-Trichleroethane na na na na na na na
Carbon Tetrachloride na na na na na na na
Trichloroathene na na na na na na na
1,2-Dichloropropane na na na na na na na
Benzena na na na U 10 U 10 U 25 U 10 U
2-Chlorosthylvinyl ether na na na na na na na
Bromodichioromethane na na na na na na na
frans-1,3-Dichloropropens na na na na na na na
cis-1,3-Dichloropropene na na na na na na na
1,1,2-Trichtoroathane na na na na ‘' na na na
Chlorodibromomethane na na na na na na na
Toluene na na na na na na na
Tetrachtoroethene na na na na na na na
Chilcrobenzene na na na na na na na
Ethylbenzene na na na na na na na
Total Xylene na na na na na na na
Bromoform na na na na na na na
1,1,2,2-Tetrachlorpathane na na na na na na na
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Appendix E

Pond Cleanup Verification Analytical Results

IT Corp ID#| RU-VS5S5-241 RU-V$5-247 RU-VS5-253 RU-V58-255
Date Collected 10/13/95 11/1/95 11/6/85 11/6/95
Sample Location| Pond Floor Pond Floor Pond Floor Pond Floor
Conc. Q Cconc. Q Conc. Q Conc.
TP - - mg/kg ' mg/kg mg/kg mg/kg
Nonspecific na na na na
Diesel 380 45 25 U 25
Waste Gil 24 U 24 U 25 U 25
METALS: (TGLF) mgll [ | _mgiL 1 mol | [ mgi
Silver 0.01 U 0.01 U na na
Argenic 05 U (.50 U na na
Barium 1.67 0.94 na na
Cadmium 0.0054 0.0030 B na na
Chromium 0.02 L 0.020 U na na
Lead 0.1 U 0.10 U na na
Selenium 0.25 ) 0.25 U na na
Mercury {.0002 U 0.00010 B na na
ORGANICS: (TCLP).. . omgt o mgh -  mgle T T gl
Chloromethane na na na na
Vinyl Chloride na na na na
Bromomethane na na na na
Chloroethane na na na na
Acrolgin na na na na
Acrylonitrile na na na na
Methylene Chlorige na na na na
1,1-Dichlorgethene na na na na
trans-1,2-Dichloroethens na na na na
“ 11,1-Dichloroethane na na na na
Chloroform na na na na
1,2-Dichlorpethane na na na na
1,1,1-Trichloroethane na na na na
Carbon Tetrachloride na na na na
Trichloroethene na na na na
1,2-Dichloropropane na na na na
Benzena 10 U 10 U 10 U 10
2-Chigrosthylvinyl ether na na na na
Bromeodichlorgmethane na na na na
lrans-1,3-Dichloropropene na na na na
cis-1,3-Dichioropropene - na na na na
1,1,2-Trichloroethane na na na na
Chlorodiromomethane na na na na
Toluene na na na na
Telrachiorosthense na na na na
Chlorgbenzene na na na na
Ethylbenzene na na na na
Total Xylene na na na na
Bromoform na na na na
1,1,2,2-Tetrachlorcethane na na na na




fi-g

Q = Data qualifier.
U = Compound was analyzed bul not detecied above the specitied limit.

J = Repoded value is estimated.

B = In arganics, the 2nalyle was found in the blank In inorganics, the resull is above he Insitument Deleclion Limit but beiow the Cenlract Required Detechon Linid
N = Presumptive igentilication ol a tentalively identified compound hased o1 a mass spectral library search.
mgskg = milllgrams per kilogram

mgi. = milligrams per liter

uy¥l = ricrograms per liter

* Matrix interference experlenced with this analysis

D = TPH Diesel concentration for RU-VSS-13 |s from a 1:5 dilution.

na = not analyzed

ND = parametar was analyzed lor but not detecled,

b LU AIHLILISCMAEAN L TAPY ¢ 3.5



Appendix F

Surface Ground Zero Area Soil Boring Logs



09/16/96

4602A07

BORING NO. RU-SBO1

PROJECT MNAME: Rulison COORDINATES: N 581,667 £ 1,308,481 DATE STARTED: 10/06/95
BORING NUMBER: RU-SBQ1 DATE COMPLETED: 10/06/95
ELEVATION. 2,490.94m (8,172.356"} PAGE 1 QF 1
ENGINEER/GEOLOGIST: Sem Honnoh
~| w €
i B s &
T wZjwe| 4 w ~
= | g R e 14 = [
% no & = [} .y I
- |3 € 4] Q P-4
x |l 22| w =] o o
E 1R (=] Z a 7]
o w| 3w [»3 )
g | @ B Iﬁ
ol F & DESCRIPTION Y o
. 0.61m {2
1 a 12 2316/13 Soft to firm, brown with some grey sandy silty cloy, some rocks, moist. oL 0.2
1 . ’ 1
o 14 1.07m {3.57) (3.3)
3 1.83m (87
(6255235‘ s10 10/18 Soft te firm, brown to reddish—brown clayey silt to silty clay, sorme fine CL-—ML 0.2 (526)
“Jos |10 sand, (some brown—grey silty clay), moist. 2.29m (7.5 ’
9?8)” 3.05m (107 (933)
‘2351 2 9 16,18 Soft to firm brown to light brown silty clay with some rocks (silistone, cL s
10 [ +9 fine sondstone), moist. 3.51m {(11.5% A
4 | 4
13.1] (13.15
- 4.57m {157
_gg& =0 50 1618 Soft to firm, brown silty clay with sand to sandy silt. rock and rock cL V¥ //
5 |15 | 50 fragments, sandstone, siltstone, possibly bosolt cobble, moist. 5 33m (16.5Y) // 4 5
16.4 {16.4
| BOTIOM OF BORING — 5.18m (17°)
_ [Drilled to 4.57m (15%), split—spoon
5 sompled from 4.57-5.18m {(15-17"}] &
19.7] (18.7}
7 7
230 (23.0}
a 8
26.2] (25.2)
b g
29.5Y (29.5)

DRILLING METHODS:  Air rotary
DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoll-Rand TH60
DRILLERS: Steve Mott
John Montgomery
-BSAMPLING METHOD: Split spoons and a 63.50kg (140 Ib) hammer

F-1



09/16/96

4602408

PROJECT WAME: Rulison COORDINATES: N 581,643 £ 1,308,498 DATE STARTED: 10/06/95
HORING NUMBER: RU-SBD2 DATE COMPLETED: 10/06/95
ELEVATION: 2,490.94m (8,172.17") PAGE 7 OF 1
ENGINEER/GEOLOGIST: Sam Honngh
— o w ,é‘
E| g« |2 3
= 5 2 E Li} Qr- %) 5 L
. % Zingl ke @ [ 0
£ iZalxZ] uc 9 g | &
o N o a 7]
Ll lﬁ_" m e &) [}
0 o DESCRIPTION T o
74
: /)
L f///{/ 1
(3.3) ,//// (3.3)
////
4 ,_////
o na [2B na |Loose. brown to reddish—brown silt with clay ond fine sand, abundant rock | ,//// 0.0
2 /4 frogments (40%) - shale, siltstone, dry—moist. // 2
4
6.6 v (6.6)
v
2 L/
i A ;/ )
_ ////
3 4 //// 3
{9.8] ///, (9.8)
I NA |50 | NA | No sample recovery. ;/////
3.66m (12') /{f/
. —gé-'o—zm 16 1818 Soft to firm, br.own, clayey silt with fine Isond. rock frogments (30% rock ML /////’: 0.0 4
1373 12 |18 fragments} — siltstone, shate, basalt, moist, 4.11m (13.59 VS (13.13
. 4.57m (157
g
_5;0_2‘3 21 18/18] Soft to firm, brown cloyey silt with some fine sand, rack fragments ond ML /'//// 0.3
5 {15 {19 pebbles (shale, siltstone, basalt), moist. 5.03m {16.5") /{: 5
16.4 3 ’ 16.4
_ f //{ // (
% 4
N @ 5.48m {18') — grey powder (cuttings) but hord drilling, looks like pessible /////
. cement. y{///
& A Yot 6
19.7) . N . /// {(19.73
_IRu-lag 41 Soft to firm, brown cloyey silt with rock frogments (approximately 30-40%), e // a
SB02 18/18| ~ siltstone, shole, some sondstone;, sand, some cobbles/pebbles, wet, ML Vv ¥ 0.1
420 |36 — antire spoon wos soturoted. 6.55m {21.5" // -
n BOTTOM OF BORING - 6.55m (21.5%) .
7 - 7
23.0] [Drilled to 6.10m (207}, split-spoon (23.07]
- sampled from 6.10-6.55m (20-21.5"} -
-B ] 8
26.7] {26.2)
9 | 2]
29.5] {29.5)
O ——

CRILLING METHODS:

Air rotary

DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoll—Rand THG0
DRILLERS: Steve Mott

John Montgomery

SAMPLING METHOD: 7.62em (3") @, 45.72cm (18") long split.spoons ond o 63.50kg (140 Ib) hammer,
using winch line.
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4046424

| BORING NO. RU-SBO3

PROJECT NAME: Rulison COORDINATES: N 581 684 £ 1,308,483 DATE STARTED: 10/06/95
BORING NUMBER: RU-SBO3 : DATE _COMPLETED- 10/06/95
ELEVATION: 2,497.04m (B,172.639} PAGE 1 0OF 1
ENGINEER /GEQLQGIST: Sam Hannagn
- =l Ty £
E .8z, & &
= (42|e| S t =
% z W ?t- = 8 e 1
II5YEs] Y 21 ¢ |§ |
Eovals & t* &
[ 7] w s
8| gle°| g g
& s DESCRIP TION o
- O o 38
- 1 -
(3.3}
. JRU= Soft to firm, .dork brown clayey silt, moist; lorge rock in end of spoon.
[SB03 g9/24
| 2 {05 |8
(6.6)]
3 —f
(9.8} , . . .
“RU~| g 1 Soft te firm brown silty cloy with shale/siltstone rock fragments, some
IS803 5 7 18/24| coarse sond and pebbles, moist.
-1 10
4
13.1)
JdRU=- N7 28 Soft to firm, brown cloyey silt with fine sond ond rock frogments — shole
5 [5803 8/24 | and sondstone, moist.
NIRTS A F '
16. :
]
19, 7]
a Soft to firm brown silty cloy, lots of rocks - bosali; very moist. .
| NAI50/5 | 5/24 No sompie collected,
5
23.00py- Soft to firm brown cloyey silt with sond. some rock fragments, very moist
_5323 NA | to wet at approximately 7.16m {23.5°).
. : 7.62m (251
- BOTTOM OF BORING ~ 7.62m (25*)
8
6.7 ] {Drilled to 7m {23'), split—spoon
- sompied from 7-7.62m (23-25")]
9 ] 9
29.5) {29.5})
I

DRILLING METHODS:
DRILLING CONTRACTOR: PC Expioration
DRILLING EQUIPMENT: Ingersoli-Rond THBO
DRILLERS: Steve Mott

John Montgomery

SAMPLING METHOD: 5.0Bcm (2") @, 60.96cm .(24") long split spoons with 15.24

Odex — Air rotary with 12.7cm (5") cosing and bit

and o B3.50 kg (140 ib) hammer using winch line. :

F-3

em {8") brass liners
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4045A25

BORING NO. RU—-SB0O4

]

PROJECT NAME: Rulison COORDINATES: N 5B1,65% £ 1,308,483 DATE STARTED:

BORING NUMBER:

RU-5B04

DATE COMPLETED:

ELEVATION: 2.491.03m {B.172.66") PAGE

1

GF 1

10/06/95
i0/06/95

ENGINEER/GEQLQGIST: Sam Hannoh

6 INCHES

SAMPLE
TYPE & WNUMBER

o DEPTH, M (FT.)
BLOWS PER

RECOVERY /DRIVE
(in.)

DESCRIPTION

UsCs

FROFILE

HEADSPACE (ppm)

RU-~ 26 20|
—HE04
2 |os |50/6

18/18

17
NA
- 50/3

6/18

_|RU—13y 37
{20 | 50/5

BB04 12/18

23.01py- 34 41

23 | 50/4

—KB04 1218

Loose {o dense brown sandy/cloyey silt with rock frogments, dry to maist.
{Rock in end of spoon}

from 1.98-3.0m (6.5-10") -~ on bosolt bouider

from 3.05-3.96m (10-13) - using downhole hammer to drill through rock

Soft to firm brown silt with cloy, some fine sand, moist, severol lorge .
basalt pebbles.

from 4.19~6.10m (13.75-20'Y — n rock

Seft to firm brown cloyey siit with some sand, rock frogments,

Soft to firm cloyey silt with some sond. rock fragments (30-40%) - shale,
sandstone, siltstone, bosalt; moist to very moist.

ML

ML

ML

ML

g
29.5]

——
ORILLING METH

oDs:

BOTTCM OF BORING ~ 7.47m (24.5%)

[Drived to 7m (23"). split—spoon
sampied from 7-7.47m {23-24.5)]

Odex — Air rotary with 12.7cm (5") cosing and bit

DRILLING CONTRACTOR: PC Expiorction
DRILLING EQUIPMENT: Ingersol'-Rand THB0
DRILLERS: Steve Mott

John Montgomery
SAMPLING METHOD:

(3.3)

{6.6)

(9.8)

4
00 (13.1)

{16.4)

(19.7)
0.0

{(23.0)
0.1

(26.2)

(28.5)

7.82cm (3") @, 45.72cm (18") long split spoons ond a 63.50kg (140 Ib) hammer,

using winch line,

F-4



BORING NO. RU—-SBO0O5

PROJECT NAME: Rulisan COORDINATES: N 581,681 E 1,308,470 DATE STARTED: 10/06/95
BORING NUMBER: RU-SBO5 DATE COMPLETED: 10/06/95
ELEVATION: 2,490.74m {B.171.71") PAGE 1 OF 1
ENGINEER/GEQLOGIST. Sam Hannoh

= el |y F
L L o @ &
et uI w1 o w —
s |20 Y ] e vy 2 | w
& £ Sl ze 4 v =
IR e i) [+ 4
E X lSJV o 4 o
o mu 9@ o o g
W o m 2 &
o1 F & DESCRIPTION ¥ o
/;’)'
- 4
. //{//'/
7 0.61m (27) /i,/gf
—RU- . T . 1
Soft; top 15.2em {B") dark brown silt with some cloy, some fine sond, @ gy
18/1 M 0.6
ngg“ NA |18/18 few rooliets, few pieces of wood, moist. Mid 15.2cm (§7) soft to firm L ////// 1
5.3) fight grey clay/fine sand/silt — could be bentonite, dry to moist. 1.23m (4") {/// (3.3
- Bottorn 15.2cm {6") soft to firm brown to dark brown cloyey ,///'
. silt with fine sond, o few pebbles, lots of “mica”, moist. //////
L
i 1.83m (67 s
B3 nal na 1818 Soft to firm brown and grey silty cloy/clayey sill, some mico, looks like '/ // 0.3 (525)
7 some bentonite, piece of wire and twig, o few rocks, moist. CL~ML /70 ’
— / rd
////
4 /////
2 |&
{9.8)] ‘ . I v/ (8.8)
7 Soft te firm brown to reddish—brown silt with clay and sand, some pebbles 4 1 os
NA | 50/2| 4/18 : ML [5 .
and rock frogments, moist, ////'
.,
| from 3.81—-4.11m (12.5-13.5") - rack ,/////a
~ // 4 4
i yoL/ (13.1)
- A
- /7
%
from 4.57-5.18m (15-17') - rock/cobbles, no sample token ’/// A 5
5 518m {17) jl,/ (16.4)
T|RU- |28 37 Seft te firm brown to reddish—brown silty ¢lay with sand and rock fragments 74
_S?? 43 16/18 {siltstone, shale, some basalt peabbles). 5.64m (185 cL 74 44 0o
= from cuttings - Soft reddish—brown cloyey silt, rock fragments, moist. ML //////
¥ 6
sim @0y (777]  |(18.7)
BOTTOM OF BORING - 6.1m (20 -
[Orilled to 6.1m (20"}, split~spoon
sompled from 5.18-5.64m (17-18.5")] 5
(23.0
8
(26.2)
—; R ————

DRILLING METHQDS:  Air rotary
DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoll—Rand THBOQ
DRILLERS: Steve Mott

John Mantgomery

SAMPLING METHOD: 7.62cm (3") @, 45.72cm (18") iong split spoons and a 63.30kg {140 !b) harmmer,
using winch line.
A I

09/16/96

4602409
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BORING NO. RU—-5SBOG

4602A10

DRILLING METHODS:
DRILLING CONTRACTOR: PC Exploration

DRILLING EQUIPMENT:
DRILLERS: Steve Mott

Air rotary

Ingersoll-Raond THG&0

John Montgomery

SAMPLING METHOD: 7.62em (3") @, 45.72cm (18") lon

using winch line.
s

F-6

PROJECT NAME: Rulison COORDINATES: N 581,653 E 1,208,618 OATE STARTED: 10/07/95
BORING NUMBER: RU—SBOG DATE COMPLETED: 10/07/95
ELEVATION: 2,499.40m (8,200.12") FAGE 1 OF 2
ENGINEER /GEQLOGIST: Sam Hannah
—~ o W 5
E] 8le, |2 g
= lﬁ =) Lir L 9\,—... w ﬁ L
a < s = 4] f
- = n| e ] o 3
I |2%| X< | We > & o
= | =} = a )
o Wl Jdwp | @ [a]
Lud njm &
fa) ] b}
[ & DESCRIPTION T
o] o
7 0.6tm (29 1
1 a2 30l rn 3t to dense seown cloye it it some sond. rocks, ond roek rogments [y (777] 00|, |
1 . e), . k-1 98 . .5
(3.3} 4 m_(3.5) 222 (3.3)
- from 1.22-1.52m (4-5") ~ rock -
- 1.83m (6}

6?6? na | 7 16/18 Soft brown ond dark grey silly clay with a little sand, very moist, some y// 13 (625)
- 12 rocks (5—10%), ond metal, wire, nail, metal shavings. . 2.28m (75| CL /& : ’
3 3.05m (10" 3]

9.8 - 9.
¢ i NA 16,16 Soft to very soft brown (top 7.62cm [3']) to grey/blue—grey streoked with cL }, // 14.0 { B)ﬁ
NA bleck. Top 7.62em (3) — silty cloy, some gravel ond 3.5tm {11.5%) // 7
bentonite — grey bentonite with block streaks, petroleum ]
m \cdor. very moist. ]
4 | 3.98m (13 4 |
13.1]RU- Top 7.62em (3°) — Very soft grey bentonite, moist. 7.62em (3') soft grey 77 £13.1)
_31826 Na 116/18 block—brown bentonite ond silt/cloy, moist. 30.5em (12") 457 N // 7,162 -1
B grey—block cloyey silt, trace sond, meist — looks like S7m (159 ]
native maoterial, "/
. (7 4
. 3 //
5 © 4.87m (16°) — hit rock / 5
16.4 . // /. (16.47]
] g 7 -
- 7 7/ -
//
6 | 7 5
9.7] 7 7, (19.7)
- . // //
“jRu- Soft greyish brown silty clay, sorne bentonite (soft grey cloy, very moist) c 4
' . L ] 35.5
_582?6 5074 4/18 moist. Red bosalt cobble in spoon. Slight diesel/petroleum odor. // 7
7 // 7 7
3.0] % (23.0)
Soft to firm brown to daork brown clayey silt with grovel/rock fragments ML ///}/ 9.0 i
NA | NA | 318 moist; petroleum/diesel odor. /// ) |
_ ///
8 | oh 8
6.2 .
) A1 (26.2)
7
7
— : 7 //
) . . o
B 5 8 16/18 Soft to firm brown s:tty_ clay with troce send, some rock fragments, cobbles cL // 34
9 9 {basalt), sandstone, moist. 7.7 g
29.5 2N/ (29.5)
(Continued on poge 2) 7z,
e st

q split spoons and a B63.50kg (140 Ib) hommer,




BORING NO. RU-—-5BO6

PROJECT NAME: Rulison COORDINATES: N 581,653 E 1,308,618 DATE STARTED: 10/07/95
BORING NUMBER: RU-—-SBD& DATE COMPLETED: 10/07/85
ELEVATION. 2,499.40m (8,200.12") PAGE 2 _OF 2
ENGINEER/GEQLOGIST. Som Hanngh

- 5 w E
El gle |& a
bl w ] w —t
z F2 5| B 7)) = L
EZ 5 EE = [ e o
AR 7 ] b
Z g% =l = 5 & o
kY 1] Q a8 & o
Lif = Q
21 E|E2°] 8 g
g a o DESCRIPTION ul o
9.5)| (29.5)
A | 10
32.81 : 10.1m {331 (32.8)
—RU- ft sil )
cs0s| NA | Na Soft to very soft silty cloy
3 10.7m (35
1 BOTTOM OF BORING - 10.7m {359 11
36'1)_ [Drilled to $Q1m {33). split spoon (38.1)
sompled from 10,1-10.7m (33-35"]

12 | 12
39.4) _ _ (39.4)
13_ 13
42.7] (42.73
14 14 |
45.9) (45.9)

i . |

15 15 |
(49.2}] {49.2)
16 16 |
52.5] {52.5)
17 17
55.8) (55.8)
18

59.1]

e .

DRILLING METHODS:  Air rotary
DRILLING CONTRACTOR: PC Expicration
DRILLING EQUIPMENT: Ingerscll-Rand THEQ
DRILLERS: Steve Mott

John Montgomery

SAMPLING METHOD: 7.62cm (3") ®, 45.72cm (18") long split spoons and o §3.530kg (140 b} hammer,
using winch line.

09/16/96
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4602411

BORING NO. RU-5B07

PROJECT WAME: Rulison

COCRDINATES: N 581,638 E 1.308.628

DATE STARTED: 10/08/95

BORING NUMBER: RU-5BO7

DATE COMPLETED: 10/08/95

ELEVATION. 2,499.39m (B,200.10") PAGE 1 OF 2
ENGINEER/GEQLOGIST. Sam Hannah
~ | o= w B
u >
f-_':, Ol & g
wElww | a w -
= |3 g o lil ‘;,_,_ 14 = Ll
55 le0| 2 < 2 s
I (gaxz| us 1 g2 | &
g (Y. Se| & & I
ol o O 2
& & w 2
= & DESCRIPTION I
0 —F [n]
- v q'ﬂ
L] -
- "_

— ‘. ‘ -
1] L, 1
3.3) . (3.3)

— N *
CL A
. % ]
2 . 2
(6.6)) ‘. (6.6)
] LN
3 L
— Ll
7 8 Loose to dense silt and grovel [15.24cm (6")], brown, troce clay, moist a7
NA 8/18 g : " =AY, : GM 8.5
- 7 / 5.08cm (2") (in end of spoon} grey, soft cloyey material, moist. .
3 ’ 3
9.8) a- 0 {(9.8)
B v
. 3.66m (12 « 2
- 812 Loose brown gravelly silt {weli rounded) with some clay. dry to moist. -, hi J
s INa |5 18ne . 3.86m (12.67°) ML |- 50,
13.1) Dark brown to block silty clay to cloy, firm, some rocks/ 4.12m (31.5%) Ct (13.1}
] \pebbles {well rounded), moist. 7 //
7/
/
: /
// //
7 o
S 24, 5
16.4 // '/ {16.4)
. L F
& //
_ _ ,
RU-~ 127 41 Soft to firm, dork brown to black silty cloy with abundont pebbles {well 7
_15807 NA : . A cL ) 7 41
s |18 48 rounded), {25%), some block electrical tope, moist. Slight petraleum odor, Ve 6
- L
19.}:, 7 7 {19.7}
// //
B 2
. A
7 /// 7
23.0 / .
“1RU- | 37 Soft to firm, dark brown silty clay with grovel (5—10%). moist. Diesel/ 7 (23 O)_
SB07 B/18 c. Y fH 120
22 {50/5 patroleum odor. //
8 | , . 8
W Cuttings from 7.92-8.84m (26-29') - Soft grey sand and gravel, very (26.2)
Z moist to wet.
{Continued on page 2)

ORILLING METHODS:

Air rotary

DRILLING CONTRACTOR: PC Exploration
DRILLING EGQUIPMENT: Ingersoll—Rand THE(
DRILLERS: Steve Mott

John Montgomery

SAMPLING METHOD: 7.62cm (3"} #, 45.72cm (18") long split spoons and a 63.50kg (140 Ib) hammer,

using winch line.

ﬁ

F-8



BORING NO. RU—-SBO7

PROJECT NAME: Rulison COORDINATES: N 581,638

DATE STARTED: 10/08/85

DRILLING METHODS:

DRILLING CONTRACTOR: RC Exploraticn

DRILLING EQUIPMENT:

DRILLERS: Steve Mott
John Montgomery

SAMPLING METHGD: 7.82cm (37) @, 45.72cm (18") long split spoons and o 63.50kg (140 Ib) hammer,

using winch fline, )

09/16/96

Ingersoll~Rand THEQ

4802827

BORING NUMBER: RU-5BO7Y DATE COMPLETED: 10/08/95
ELEVATION: 2.499.39m (8,200.10") 2 OF 2
ENGINEER/GECLOGIST: Sam Honnch
—~ o W =
.,E § o n % &
= ﬂ 2 E"'J 9\,—., in H :
az 7] (.IJ & c I el =]
T 3|22 we 3] 2 |&
& |98 o a &
url S =)
w o[ om o
R g g
g = 9
9. {29.5)
Firm to hord grey clay with some silt and sand, some red/moroon strecks cL
[greenish—bluish grey in bottom 15.24cm (6°)]. o few rocks, moist.
BOTTOM OF BORING - 9.60m (31.5') 10
{32.8)
11
{36.1)
12
{39.4)
13
{42.7)
14
(45.9)
15
{49.2)
16
(52.8]
17
{55.8)
18
{s9.1)




09/16/96

4502A12

-
PROJECT NAME: Rulison COORDINATES: N 581,667 E 1,308,612 DATE STARTED: 10/08/95
BORING NUMBER: RU-SB0B DATE COMPLETED: 10/08/95
ELEVATION, 2,499.57m {B8,200.65') PAGE 1 _OF 2
ENGINEER/GEQLOGIST: Sam Hanngh )
-~ w €
£ 8| E a
- w ZFlww I=] w —
5 |mp ¥ n Jar L
i < Py > O i =]
FE Ll e8| BE D] o | £
T |gd|2ZE| W > o o
=l [s} 2 Iy B
o w| Jw | @ i
g E m LUL' ﬁ
73 RIPTI
o DESCI ON I o -
1 1
(3.3 (3.3)
N 1.52m (5% d
RU- 4 7 88 Loose brown silt_ond sond with cloy, grovel, dry to moist. 1.680m (5259 6c [ E '11100
5 5328 &8 / Soft to firm grey to blue—grgx silty cloy with some sand [more | g, (6.5){CL-ML| .» .. ’ 2 1
sond in bottorn 15.24cm more blue—grey alse], moist, : - Tl L
(6.6) \gord & arey elso), moist. , (6.6)
(9385 3.05m {10°)
) _‘_-;RE;JD% na |12/18 Soft to firm grey to blue—grey silty clay with grovel/rock 3.15m [10.33")
fragrments (siltstone, shale), moist.
Lo [ \Irog (si ). _moi 3.25m (10.67")
Firrm brown cloy with silt, some sond and o few pebbles
- raoist; petroleum odor. /

4 4
13.1 (13.13
5 7 4.57-5.49m (15-18') — drilling through rock, grey fine—grained basalt. 5

16.4)
6 —
19. P Mostly rock, large bosoit piece/cobble stuck in shoe of 6.25m {20.57)
YT 2181 \spoon — remoinder is soft o firm grey silty clay, moist.”
= 50/2 /
7 7
23.0 {23.0)
- Approximately 6.25-9.45m (20.5~ 31) — drilling through boulders/cobbles,
{black and red basolt cuttings).

8 | 8
26.2] (26.2)
g 9
29.5] (29.5)

{Continued on poge 2)
L T e P

DRILLING METHQDS: OQOdex — Air rotory 12.7cm (5") casing and bit
DRILLING CONTRACTOR: PC Explorotion
DRILLING EQUIPMENT: Ingersoll-Rand TH&0
DRILLERS: Steve Mott
John Montgomery

SAMPUING METHQOD: 7.62cm (3°) @, 45.72¢m (18") long split spoons and @ 83.50kg (140 Ib) hammer,
using winch line.

F-10



08/17/96

4602A28

BORING NO. RU-—SBOS8

PROJECT NAME: Rulison COORDINATES: N 581,677 E 1,308,612 DATE STARTED: 10/08/95
BORING NUMBER: RU-SHOB DATE COMPLETED: 30/08/95
ELEVATION: 2,499.57m (8,200.69°} PAGE 2 OF 2
ENGINEER/GEOLOGIST: Sam Harnah ' |

=g Y £
L | e v 3
== L.J& =) w —
I S 9 2 tw
I BT RS -~ I} G 2
I | S| Wi > T o
g |1, %8 3 o 7]
51 8= 3 g
o L F & DESCRIP TION o o
9.5)| Approximately 6.25-%.45m {20.5-31') — drilling through boulders/cobbles, (29.5)
{black and red besall cuttings). 9.45m (311
JRU-[8 @& Soft brown gravelly silt with sond ond some clay, wet, 9.60m (315 ML f. 077,
=808 1818 | Soft to firm brown sitty clay with graovel/rock frogments, wet. 9.86m {32.3) CL—ML/jy/ 0.4
J 3|12 Soft to firm grey to grey—brown clay with some sit, moist. 9.91m (3257 CL Wld (.'5‘.1?08)
. BOTTOM OF BORING — 8.81m (32.5%) '
. 1
(36.1)
12
(38.4}
13
(42.7)
14
{45.9)
15
{45.2}
16
(52.5)
17
{55.8)
18
{59.1)
S v

DRILLING METHODS: QOdex ~— Air rotary with 12.70cm {5") cosing and bit
DRILLING CONTRACTOR: PC Exploration '
ORILLING EQUIPMENT: Ingersoil—-Rond THBO
DRILLERS: Steve Mott

John Montgomery

SAMPLING METHOD: 7.62cm (3") #, 45.72cm (18"} long split spoons ond a 63.50kg (140 Ib) hammer,
using winch line.




Appendix G

Monitoring Well Boring Logs and Construction Diagrams



07/22/96

BORING NO. RU-—-0O1

PROJECT NAME: Rulison COQRDINATES: N 581,869 E 1,308,383 DATE STARTED: 08/20/95
BORING NUMBER; RU-0O1 GROUNDWATER LEVEL: 12.15m {39.87 ft) BGS DATE COMPLETED: 09/28/95
ELEVATION: 2,486.07m (8,156.40 ft) DATE/TIME: 08/27/95 07.00 PAGE 1 OF 3
ENGINEER/GEQLOGIST: Som Honnah
-~ o (M) 'E
£ § T g &l =
3 wo | ke o2 Lo g 2
(2452 ES 21 8|¢
ke ?I a = o ;) X
o i) - w Q o i
E E m 8 5 "
o P
L o DESCRIFTION T o
- A Soft to firm brown to dark brown clayey silt with trace fine sond, some
orgonics, some gravel, moist,
a—
. ML
1 . "1
3.3 : _ . : L07m (3.5 (3.3)
- M Firm trown sit and sand with some cloy, gravel, moist.
| 1.52m (57
I S RE R H Firm brown ond white/grey silty clay with some sand, gravel (20%), well 7/
2 8/24 | rounded — 2.54cm to 3.8lcm (17 to 1.57) @, moist. 741.5|0.69 2
I 91 "
(6.6) 7 (6.6)
! N4
| B 4
&
/
3.05m {10 / 3
{9.8)] U1 ) 5 ) ) 9.8)
M 14 Firm brown with red—brown silty cloy, some (5-10%) fine sand ond grovel //
g/24 | (2%), maist. cL EF# 05|07
-1 Ao\ [40/4 3.66m (129 7 A
7 Soft 1o firm brown clayey silt ond silty cloy with some fine and medium ,////
i - groined sand, moist. cL=-|"r | 4
13.1] Ve '13.1
& ML [~/
//0/
- 4,57m (157 yh
£Y-Ne 13 bottorm 15.24¢m (67)] Soft to firm brown to red—brown with some green 7
g
5 20/24| mottling, silty clay with some light green/grey fine sond/silt, moist. (Some 40600 5
16,414, 21 23 clay sticking to outside of spoon.) 5.18m (17°) /// '16.4)
] Brown cloyey silt with some sand, some pebbles, muaist. CcL 7/
- 2/
6 _ 6.10m (209 7. 6
19.7) . 19.7}
7 From cuttings: Soft to firm brown silt with sond ond some cloy, muoist. 7
7 r
23.0] r23.0
~ 7.62m (25%) -
-Ru-ts 7 Soft to firm brown sill wilh some clay ond sand, very moist to wel.
8 | NA | Possibly woter gt approximately 8.23m (277). 0.08; &
26.2) 558 24 8.23m {277 (26.2
- —— - Vg
Soft brown silt with cloy, some sand, very moist to wet, B.53m (28" ML ///)
= r
Rock, grey, fine—grained. /;;
7 e
4 . Lr/ =]
(Continued on poge 2)
——

4046407

DRILLING METHODS:
DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoll-Rand THS0
DRILLERS: Steve Mott

John Mantgomery

SAMPLING METHOD: 5.0Bem (2") split spoons with brass liners and o 63.50 kg {140 ib) hammer

Odex — Air rotary with 20.32¢cm (8") casing

G-1




07/22/96

4046A070

BORING NO. RU—-01

FROJECT NAME. Rulison COORDINATES: N 581,869 £ 1,308,383 DATE STARTED: 09/20/55
BORING NUMBER: RU-01 GROUNDWATER LEVEL: 12.15m {39.87 fi) BGS DATE COMPLETED: 09/28/95
ELEVATION: 2.4B86.07m (8,156.40 ft) DATE/TIME: 09/27/95 07:00 PAGE 2 OF 3
ENGINEER/GEOLOGIST: Sam Hannah
Lo o 1) ’g
E | 8la |2 &l -
~ (wE|uwn| & w | ™1 E
= i % e % | w o
o Z bt 8] [ O a
-z e8| 2 wl o |a| >~
A Sl ElE
2] g8 g 1
s L F x DESCRIPTION £ o
29 - Rock, grey, fine groined. 9.45m (31") /// {29.5)
_ Cobbly sond — no sample, //
7/
— "
10 . 7, 10
32.8] 10.36m (34") 7/ (32.8
= Firm to hord brown—grey cloy with silt. 7
- 10.67m (35') 7
U=tz z3 Hard (tough to tear/break) brown, grey, white, rust—red cloy, very tight, 7
”" 15/24| 50mMe pebbles, slightly moderote plosticity, mofst. 7/ 0.3 j0.03
36. 1 26 3 /// (36.1
- //
_ 7
"
12 . e 12
%04 12.19m {40 o /// (39.4
- Drilling through boulder/cobbles — cuttings ore grey, fine—~grained rock — 77
basalt. 7
B 2
12.80m (424 7/
13— Soft te firm brown silty cloy, some sand, moist to very maist. // 0.0 [0.21 13
42.7) O (42.7
- 13.41m (441 7
= /4
14 4/ 14
45,9) 7 (45.8
] /4
74
- "
15 Y 15
49.7) 15.24m (50') 2 (49.2
RuU- Very soft brown sandy silt with cloy, wet 15.39m {50.5%) /// :
Soft to firm greyish green silt with some clay, some fine sond, ve ]
. NA 122/24 moist to wet,g YEn 9 15.?6ym (51.59) ML /;; 0.0 (013
Firm red—brown Silty clay wilh some green Sl and clay, very 15.80m (52 ) ///
- moist_to wet. ///
16 2 16
52.5] // ] {52.5
- ////
b
- 16.76m (55 /1
~ffuU- Soft brown sandy sil{ with cloy (30Z sand), wet. . {///
17 | NA | NA ML [0 |0.00f 17
55.8] : _ 17.37m (57" /4 (55.8
-l {Continued on page 3}
18 18
59.1] (59.1
o -

DRILLING METHODS: Odex — Air rotary with 20.32cm (8") casing
DRILLING CONTRACTOR: PC Exploration '
DRILLING EQUIPMENT: ingersoll-Rand THEO
DRILLERS: Steve Mott

John Montgomery .
SAMPLING METHOD: 5.08¢m (2"} split spoons with bross liners and a 63.50kg (140 Ib) hammer




BORING NO. RU—-01

PROJECT NAME: Rulison COORDINATES: N 581,869 E 1,308,383 DATE STARTED: 08/20/85
BORING NUMBER: RU—Q! GROUNDWATER LEVEL: 12.15m ({39.87 ft) BGS DATE COMPLETED: 08/28/95
ELEVATION: 2,4B6.07m (B,156.40 ft) DATE/TIME: 09/27/95 07:00 . PAGE 3 OF 3
ENGINEER/GEQLOGIST: Sam Hgnngh ' |

NUMBER

SAMPLE
BLOWS FER

TYPE &
TPH (ppm)

DEPTH, M {FT.)
6 INCHES
RECOVERY /DRIVE
{in.)
uscs
PROFILE
HEADSPACE {ppm)

DESCRIPTION
Drilling through rock — cuttings are dork grey to grey, fine—grained bosait. ’//‘ {59.1)

© x

[ N |
<~

N

\

&

62.3 v/ (62,3
- //
/7.
Rock — cuttings ore grey ond black, fine—grained bosalt. ////
- ¥4
20_ /// 20
65.6] /) (85.6)
i o
r///
v/
_ //;/
]
s 21.3m {70 /C// 21
68.9 - g (68.9
~ Drilling through rock — cuttings are block ond red fine—groined basalt //
and green sillstone/shale frogments (weathered). // /‘
21.9m {72') 4
- BOTTOM OF BORING - 21.8m (727
22 22
72.2 (72.2)
23 23
75.5 (75.5)

NOTES:
n Bit for Odex drilling broke off downhole ot cppreximately 11.58m (38'),
could not recover it. Cosing stuck in hole from 0.61m te 11.58m (2' to
3B"), cannot recover without onother Odex bit, Resumed driling ot 07:30
- on Septembar 21, 1995 on relocoted hole, using 25.08cm (9 7/8™) @ roller
24 bit,

.

78.7 Abandoned second borehole (for monitorias well) becouse two boulders
. would not ollow cosing [Odex 20.32em (B') cosing] to get post 3.66m
. (12 .

O
DRILLING METHODS: Odex — Air rotary with 20.32¢m {8") casing
DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoll-Raond THEO
CRILLERS: Steve Mott

John Montgomery
SAMPLING METHOD: 5.08em (27) split spoons with braoss liners and a 63.50kg {140 Ib) hammer
S

09/16/96

4602413




09/17/96

4602A14

Top of casing elevalion =
2,486.79m (B,158.77 ft)

0.72m
(2.37 1)

]

Steel locking cover

Steel protective
riser casing

Approximate ground surface

23 em (9") ¢ boring —a=

Cement/bentonite
grout

5.5m (18 ft}
Bentonite slurry

6.1m {20 #)F———

Bentonite chips

f

|
L
1
|
|

" 2,486.07m (8,156.40 ft)

13cm (5") id solid PVC

Schedule 40 riser pipe

5‘4m (21 ft) _0_0_0 3_0_0 6.4m (21 ft)
0o Qd _ booo y Static water level (10/23/95)
;; 8( ;; g; 12.20m (40.01 ft)
R o d 7.3m (24 ft)
00 O bao Go
Q°Q 90 9
00 O D0 QO
a°a ° Q9 16/32
00 O bo 00
13.7m (45 1t) p o b oo [ 13cm (5°) id PVC screen, C,:’.'°r°d° g
P O. o 0.051cm (0.020") slot size | 5@ SON
Q -]
20 cm (8"} ¢ boring O 2‘
P O
b O ¢ 3 a g
PO N o
b © 0 4
1B.0m (59 ft) - p—=2 18.0m (59 ft)
Sum
18.3m (60 ft) ump R, g 18.3m (60 ft)
Cave—in
Bottem of boring 21.9m (72 ft)
NOT TO SCALE

(Al depths are below ground

LEGEND

Well RU—1
Instolled:  09/28/95
Coordinates: Colorado Stote Planar

N 581,868.9401 € 1,308,383.3567

Borehole cave—in

Cement/bentonite
grout

.

surface)

Bentonite slurry/
hydrated bentonite
pellets

16/32 Colorado
silica sand

Rulison Drilling Effluent Pond-Schematic Well Construction Diagram

G-4

Monitoring Well RU-1




07/22/96

4046A08

AR L I
PROJECT NAME: Rulison COORDINATES: N 582,010 E 1,308,392 DATE STARTED: 10/03/95 |
BORING NUMBER: RU—02 . DATE COMPLETED: 10/05/95 |
ELEVATION: 2.485.22m (B,153.60 ft) PAGE 1 OF 3 1
ENGINEER/GEOLOGIST: Som Hannoh

SAMPLE
TYPE & HNUMBER
BLOWS PER
& INCHES
RECOVERY /DRIVE
(in.}

UsCs
FROFILE
HEADSPACE {pprn)
TPH {ppm}

DESCRIPTION

© DEPTH, M (FT.)

From cuttings — soft brown to daork brown silt with fine sand, troce cloy,
arganic motter, a few pebbles, moist.

- ML

1
(3.3 _ . (3.3)
1.52m (5')

Soft to firm brown cloyey silt with some soand, sorme pebbles, rnoist, 7
2 Na 120/24 ML ///

e 7] 2.13m (7 2
{6.67/3 m (7 f/’,{// {6.6)

0.010.02

3.05m (107} Yo 3

Soft to firm brown cloyey silt with some fine sond, some pebbles, shale 7
NA |15 /24| frogments, moist. ML ’//‘0,0 0.12
Ao C 3.66m (12) ///

4 Brown cloyey silt with lots of shale frogments, some weothered (25-30% f//’
13,177 : shale frogments), moist. :

457m (1849 /]

n rd
g Soft to firm b I it with fi d, rock (shale/ 07/
oft to firm brown cloyey silt with fine sand, rock fragments {shole )
5 | NA - |18/24 siltstone), (25-30% rock fragments), moist. , ML 7/// 0.0|C.13 5
16.4)/48 _ 5.18m (179 |77/ (16.4

[ . 6.10m {20") /A 6

Y- /]
Soft to firm brown cloyey sill with fine sond, rock fragments—predominantly 74
i NA 114/24] Giitstone (brown), (30-35% rock frogments), moist. ML ’////' 0.410.23
671m (227) Ay

- ’ ) 7.62m (25" /A

—Ru- Soft to firm brown cloyey silt with sand and rock frogments {30-40% rock ///
8 | NA NA | fragments, mostly shole ond siltstone), wet., MLL /{0D|0.08 g
6.2 Woter ot approximotely 7.77m (255 ft). 8.23m (27) Yol (26.2)

(Continued on page 2)

ORILLING METHODS: Odex — Air rotary with 17.78cm (7") casing
DRILLING CONTRACTOR: PC Explorotion
DRILLING EQUIPMENT: Ingerscll-Rand TH86Q
DRILLERS: Steve Mott :
John Montgomery
SAMPLING METHOD: Split speons and ¢ 63.50kg (140 1b) hammer

G-5



07/22/96

404640840

BORING NO. RU—-02Z

PROJECT NAME: Rulison COORDINATES: N S5B2,000 E 1,308,392 DATE STARTED: 10/03/85
BORING NUMBER: RU-02 DATE COMPLETED: 10/05/95
ELEVATION: 2.485.22m (8,153.60 f1) PAGE 2 OF 3
ENGINEER/GEOQLOGIST: Sarm Honnah
~ | = w £
E jos] .CE E a -~
py=Exlwr A w|™1E
= (o020 ¥ ] A " 2wl &
oz 5 ¢ Q| & (|8
- = v 5 [+ = I o - o
R - i S| & |a
A R e =} a ¥ |F
L Hla®| o ale
=t o| @ = ﬁ
g L F & DESCRIPTION T g
29.5] u-4 Soft to firm brown sandy/cloyey silt with rock frogments (30-40%), mostly '//// {29.5)
NA [12/24 shaole ond siltstone, some sondstone, wet. ML /// 0.0 0.03
7 9.75m (327 ///
- ///
10 | //// 10
32.8 LA (32.8
. 1///
i 10.67m (35') /(//
Ry Soft te firm brown cloyey silt with sond, and some rock frogments (25%), [CL— ///
11 NA |18/24] wet, ML ’/// 00001
36.1) 11.28m (37 ///// (36.1
4 5
r//’
i //;
] Y,
v
12| 12.19m (400 17 12
3940 S (39.4
N Soft—loose brown silty fine sand with troce cloy, ond rock frogments and o
NA | 3/24 [ coarse angular sand {epprox. 40% rock frogments), wet, 0.
4 12.80m (42"
13 ] 13
42.7) (42.7
. 13.72m (457
-2 Soft brown silty/sondy clay with some rock frogments — siltstone and basalt
14 | Na | 8/24 | (approx. 10%), wet. Large bosolt pebble in end of spoon. 001 14
45.9]/4 14.33m (47"} {45.9
15 , i5
e ] 15.24m (50') (49.2
—RQu- Soft to firm reddish brown silty clay with fine sand, wet, o few rock
] NA | 6/24 |frogments — large bosclt pebble in catcher. 0.00
_ 15.85m (52%)
16 16
52.5) (52.5
- 16.76m (55
-RU-4 Soft to firm brown to reddish brown silty cloy with sond, some rock
1?_‘ NA | 6724 | frogments {5-10%), wet. ND 17
55.84 17.37m (57 (55.8
- {Continued on page 3)
18 18
59,7 {58.1
O — —

DRILLING METHODS: Odex - Air rotary with 17.78cm (7"} casing
DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoli—~Rand THE0
DRILLERS: Steve Mott
John Montgomery
SAMPLING METHOD: Split spoons and ¢ 63.50 kg {140 Ib.) hammer

G-6



BORING NO. RU—-02

PROJECT NAME: Rulison COCRDINATES: N 582,010 FE 1,308,382 DATE STARTED: 10/03/85
BORING NUMBER: RU-02 DATE COMPLETED: 10/05/95
ELEVATION: 2,4B5.22m (B,153.60 ft) PAGE 3 OF 3
ENGINEER /GEQLOGIST: Sam Hannah '
ol oe Y E
18,2 8|z
-3 3 olol T vl ;‘J Lad E
ez 5| re Ul wiols
T z mZ E-Ca Ir;] o T |~
EolEN EL Y S|z |afp
e 1Yy Se| B ooala
& N 3"
18-l F & DESCRIPTION W 8
9.1 U= Soft to firm brown with some red—brown silty/sondy cloy, o few rock {i/ (59.1)
NA | 5724 | frogments (5—10%), wet. _ CL #0000
7 18.90m {627} 7/
N '
19 7, 19
5
2.3) % (62.3
vy
| /4
- From cuttings — gravelly silt and cloy, brown, wet. //
20 // 20
65.6) /7 (65.6)
- ///
_ "
7
- CL- //
21 ML i 21
68.9 _ _  / {(68.9
_ From cuttings — brown, gravelly/silty clay, wet, 7.
e
T 7
i //
22 | 7, 22
72.7 o, (72.2)
. //
- e
//
7] 2/
23 | 7 23
75.5 7 (75.5)
Z 7
- 7/
- //
2 ] ///
4 7 24
7871 24.38m (807} 7. (78.7)
-fu-3 Soft brown clayey silt with fine grained sond and rock fragments—sandstone/| .
] Na | Na [siltstone, and some shoie (20-30% rock frogments), wet. MH 57 10.0 (2.00
i 24.99m (82"} /.
25 BOTTOM OF BORING ~ 24.99m (82°) 5
82.0) [Drilled to 24.38m (80", (82.0)
split—spoon sampled from 24.38m to 24.99m (80'-82"}]
286
(85.3)
27
(BB.6)
P ———————

DRILLING METHODS: Odex — Air rotary with 17.78cm (7") casing
DRILLING CONTRACTOR: PC Explorotion
DRILLING EQUIPMENT: Ingersoll—Rand TH&0
DRILLERS: Steve Mott
dohn Montgomery
SAMPLING METHOD: Split spoons ond a 63.50 kg {140 Ib) hammer

09/16/96

4602415

G-7




09/17/38

4602416

Top of casing elevotion =

2.485.75m (8,155.34 ft) \ -

Steel locking cover

/

0.58m
(1.74 )

| Steel protective
riser cosing

20cm (87} ¢ boring — e

Cement/bentenite

grout

AN
AN

37m (12 ft)
Bentonite slurry

46m (15 i)

10cm {4") od Grundfos stainless
stainless steel pump, 56.78 L/min
{15 gpm) capacity;, epprox, 0.6 m
{2 1t} long, 0.3-0.6m (1-2 #t}

23.8m (78 ft}
24,1m (79 ft)
Botterm of boring

10cm {47) id solid PVC
Schedule 40 riser pipe

DONNNONNNRRRRR
RN

Approximate ground surfoce

" 2,485.22m (B,153.60 ft)

3 5 46m (15 1)
oS — Py Stotic_water level (10/05/95)
b © g Lo d7  7.77m (255 fi)
P o ) 5.am (18 ft)
b 0. el
P Q B
p O ¢ D0
P Q ] ..I_Q 16/32
b O [ o
' "y I
P o o 10cm (47} id PVC screen, C‘? orado )
p C o 0.051cm (0.020") slot size silica san
P Q a
b O.4 O 9
] H ©
p QO ( o g
from bottern of well. P o h o
hod— b o
i p— 23.8m (78 ft
TEENYY T 78 )
Pooeqgego
| . 24.4m (80 ft)
NOT TO SCALE

(Al depths ore below ground surface)

LEGEND
Well RU-2
Instailed: 10/05/95 . manas
Coordinates: ﬁoiorodo Stote Planar 7/ Cement/bentonite Ipliind

582,010.0098 E 1,308,391.6958 A grout - —

Bentonite sturry/
hydrated bentonite
pellets

18/32 Colorade
silica sand

Rulison Drilling Effluent Pond-Schematic Well Construction Diagram

Monitoring Well RU-2

G-8




BORING NO. RU—-3

PROJECT NAME: Rulison CODRDINATES: N 582,563 E 1,307.805 DATE STARTED: 09/13/95

09/17/96

4602817

BORING NUMBER: RU--3

GROUNDWATER LEVEL: 10.06m (33 1) BGS| DATE COMPLETED: 09/14/95

ELEVATION: 2.454.25m (B,052.10 {t)

DATE/TIME: 09/13/95 16:45 PAGE

1

OF

2

ENGINEER/GEQLOGIST: Sam Hannoh

SAMPLE
TYPE & MNUMBER

O DEPTH, M (FT.)
BLOWS PER
6 INCHES
RECOVERY /DRIVE
{in.}

DESCRIPTION

USCS

PROFILE

HEADSPACE (ppm)

PAH (ppm}

1 NA | Na

From cuttings — brown silt with some fine sand, some cloy, moist,

0.9tm {37}
Rock — hord, fine groined, slightly vessicular, grey, unbroken surfoces
weothered. 1.82m (57

ML |

NA NA

Brown silty cloy with fine sand, rock frogments, moist.  From 1.52 to 1.98m
{5 to B6.5"), rock/boulder, grey, fine—grained.

3.05m {10}

CL

18/24

Soft to firm brown to grey silty fine sandy clay; bottom of spoon was
mottled grey and rusty—brown.
3.66m (124

Fram cutltings — soft to firm brown silty cloy with some fine sand, moist.

Siltier /sondier (fine sand) near 4,.57m (157). 4.57m (15

CL

U-34 §

1718
5 11 /

Firm brown to reddish—brown with white/grey mottling, cloyey silt to silty
clay with some fine sand, moist. 503m (16.5")

Soft brown clayey silt to silty clay, some sand, moist to wet.

6.10m (20°)

MH

CL

20/24

Soft brown cloyey silt with fine sond, some medium sond sized rock
fragments, moist to wet.
6.71m (22"}

Soft brown clayey sill with fine sand, some medium sand, moist to wet.

7.62m (25%)

ML

RU-35117

22/18
8 20

Soft brown clayey silt with some saond with some zones of purplish—red fine
sand, wet.

DRILLING METHODS:

8.23m (27")

Soft, brown sandy silt (fine sand) with cloy oend 0.64 to 1.91em {1/4 to
3/4") ¢ gravel {20% grovel), moist wet.

9.14m (30°)

ML

{Continued on page 2)

Odex — Air rotory with 20.3Zcm (B')} casing

DRILLUING CONTRACTOR: PC Exploration :
DRILLING EQUIPMENT: Ingersoli-Rand TH&0
DRILLER: Steve Mott

SAMPLING METHOD:

Split spoans with o 63.50kg {140 Ib} hammer

g1

0.0

0.0

G-9




07/22/86

40486A09q

BORING

NO. RU-3

PROJECT NAME. Rulison COORDINATES: N 582,563 E 1,307,805 DATE STARTED: 09/13/95

BORING NUMBER: RU-3

GROUNDWATER LEVEL: 10.06m (33') BGS DATE COMPLETED: 09/14/95

DRILLING METHODS:

ELEVATION. 2,454.2Bm (8,052.10 ft) DATE/TIME: 09/13/95 16:45 PAGE 2 OF 2
ENGINEER /GEQLOGIST: Sarm Honngh
~ | « w 3
|, |8 8l
S wilwdl e wi~| g
= = g o T T %] = L o
L% ) & = ] Lo Q B
T |Zglzz| ws B G| %
P Al I = o
ooy
ot wl Jo | Q a g
o opm ] 20T
s L F 4 DESCRIFTION T 9
;gg._rl -5 7 Soft brown sandy silt with some cloy, some grovel, cobble in end of spoen, :/// (29.5)
7/24 | wel. ML [7 7 Jo.0l0.195
E 9 //
. 9.75m (32') ////
n Soft to very soft brown fine sondy silt with cioy, some pebbles (5%), wet. :’//
10 / 10
32.8) f// [32.8)
n ///
: /4
i 10.67m {35} o LY
Ru-3a4 & Soft brown sondy silt with cloy ond grovel (opprox. 10-15% gravel), wet. vl
1 X1 16/24 11.13m {36.5% ND 1 gy
36’1_ Very soft brown sondy/cloyey silt {20-30% sand), sorme pebbles, wet. 36.1)
1 ' 12
12.1
(39.4053 - PP - - L19m050) (39.4
N L I . Soft to firm, brown with with light grey/marocon siity clay with some sond
10/24| (3% sond), seme grovel, wet. 0.108
- T8 7
13 13
(42.7 (42.7
- ] 13.72m (45")
- fU-33 4 Soft to firm, brown sandy silt {15-20% sond) with cloy, some pebbles, wet.
14 | 18/24 ML »/// 1.710.125{ 14
459434 6 14.33m (477 ;/ 45.9
Frormm cuttings — soft brown sandy silt with cloy ond gravel, wet. ////’
4 ///;
= .
YA
15 ] '/// 15
49.3 2 k492
i V2
///
- A
] 15.85m (520 /42
16 BOTTOM OF BORING - 15.85m {52') 16
52.5 (52.5
17 ] 17
55.8} K 55.8
18 | 18
59.1 r59.1

Odex - Air rotary with 20.32cm (B") casing

DRILLING CONTRACTOR: PC Exploration
DRILLING EQUIPMENT: Ingersoll—-Rand THS0
DRILLER: Steve Mott

SAMFLING METHOD:

Split spoons and o B3.50kg (140 Ib} hommer




09/17/96

4602418

Steel locking cover

Top of cosing elevation =
2,454.85m (B,053.98 ft}

| Steel protective
0.57m =———— riser casing
(1.88 ft)
Approximate ground surfoce
" elevotion = 2,454.28m (8,052.10 ft)

%
0.81m ;?
(2.67 1) :;/

23cm (9"} 2 boring ——d

Cement/bentonite

NN
N RN

t
grod 13cm (5') id solid PVC
Schedule 40 riser pipe
2.1m (7 ft) <4
Bentonite slurry - [
2.7m (9 ft) - = 2.7m (9 ft)
b 0d _ _pc gy Stolic_woter level (10/25/95)
F o b e T 11.85m (38.23 fU)
P 9 _—n 3.5m (11 ft) !
b O (] D¢
P o @
b O 4 D C
b o b 16/32
p. O DC
. |
P b 13cm (5"} id PYC screen, C.?. oradond
p © ¢q |0.05Tem (0.020") siot size stca sa
Q
p O ¢ ol
B o a
0 O ( PR
='s h o
b O C
15.5m (51 ft) — p—= 15.5m (51 ft)
Bottom of boring H bo D - | 15.8m (52 ft)
' NOT TO SCALE

(All depths are below gréund surface)

Weli RU-3 N

e _ LEGEND

Instailed: (9/14/95 ) Bentonite slurry/

Coordinates: Colorado State Planar 7 Cement/bentonite |~ 7 hydrated bentonite
N 582563.2770 E 1307804.6005 / grout [

pellets

®a| 18/32 Colorado
PO Q4 silicg sand

Rulison Drilling Effluent Pond-Schematic Well Construction Diagram
Monitoring Well RU-3

G-11




09/16/96

4602A19

PROJECT NAME: Rulison COORDINATES: N 582,543 E 1,307,117 DATE STARTED: 09/19/95 I
BORING NUMBER: RU-5 GROUNDWATER LEVEL: 5.375° DATE COMPLETED: 09/19/95
ELEVATION; 2,435.59m (7,990.80 ft) DATE/TIME: 09/19/95 15:40 PAGE 1 OF 1

ENGINEER /GEQLOGIST: Kevin Leory
~| = w t

. W >
El.%2n|g L

a % 1] Q] A

- 1= n o £ ) o x| =~

I x4z k4 Y =} F o

o L & e vl % I

L w [af
£ €2°) 8 3| &
o 2 o DESCRIPTION ¥ o -
Orgonic silt, dark brown, dry, medium stiff, slightly sticky/plastic, very fine/ _
. fine sub—ongular blocky structure. Common very fine, few fine, and few
4 rmediurn fine roots, many very fine interstiticl pores. 20% grovel, mostly 2-5 -
Na | Na N4 Imm {0.008-0.027). Minerology, mixed oliuvial deposits primarily shole and
— sondstone, few scoitered cobbles of wvesicular basalt. oL -
. 0.34m (1.17) _
b Clayey grovel with sond, brown, dry, dense, slightly sticky/plastic, weok 7)/ -
medium sub—anguler blocky structure, few very fine/medium rocts. Common
N fine interstitial pores. Mixed alluvial deposits consisting of primarily shale
8.5 NA | NA nA |ond sondstone with o few scattered cobbles of wvesiculor basalt. GC Q.5
1.64 v {1.64)
- 0.67m (2.2") fad
7 Cloyey grove! with sond, yellowish brown, highly mottled ond stregked; very 4
- common yellow, red, ond orange mottles; moist to wet; stiff, slightly sticky/ /
plastic.  Mossive, very few very fine and medium roots stopping ot o depth
N of 104 cm (41"). Common very fine interstitiol pores, opproximately 70%
B coarse fragment content consisting of 40% gravel, 23% cobble, 5% stone. /

1 Z AN
(3.3)] (3.3)
1.5 ] NA | NA NA GC % 15
(4.9) ﬁ {4.9)

2 )ﬂ{ 2
(6.8 (6.6)

| 2.26m (7.427) ¥/
BOTTOM OF BORING — 2.26m (7.42")

CRILLING METHODS:

DRILLING CONTRACTOR: |T Corporation
DRILLING EQUIPMENT: Post hole digger/hand ouger

DRILLER:
SAMPLING METHOD:

Hand—~dug boring




09/17/96

4502420

Top of cosing elevation =
2,436.30m {7,993.12 ft)

071m
{2.32 ft)

61cm (24") @ boring _——%

Cement /bentonite

Steel locking cover

Steel protective

—-——-— riser casing

Approximate ground surfpce

elevation =

2,435.59m (7,990.80 #)

10cm (4") id solid PVC
Schedule 40 riser pipe

Not measured, well dry

0.8m (2.5 t)

10cm (4"} id PVC screen,
0.051cm (0.020") slot size

0.6m (2 ft)

16/32
Colorado
silica sand

grout
0.4m (1.5 ft) L L (LL
Bentonite chips [~ ] it
0.6m (2 ) EE T
0o0 2 OO 9
—o—5 5 ot T =
000 0 O 0 {
a [v] a a Q -]
o000 20
a 4] a aQ 4] =]
2.06m (6.75 1) °cee 292
oFe [}
o e ey
. [0 o O
15cm (68") ¢ boring oo ° 0
oo o O
a® ° 0
20 I
o ° ° q)
o¥o] o
aa =0
Bottom of boring 20 2
NOT TO SCALE

(All depths are belaw ground surface)

Well RU-5
Installed: 09/26/95

Coordinates: Colorade Stote Planor
N 582543.2696 E 1307116.7871

LEGEND

%

Cement/bentonite
grout

2.21m (7.25 )

Hydrated bentonite
chips

16,/32 Colorade
silica sand

Rulison Drilling Effluent Pond-Schematic Well Construction Diagram
Monitoring Well RU-5

G-13




08/02/96

4046A11d

BORING NO. RU—6

PROJECT NAME: Rulison

COORDINATES: N 582.71%

DATE STARTED: 09/28/95

BORING NUMBER: RU-6 (Abandonad) E 1,307,194 DATE COMPLETED: 09/2B/95
ELEVATION: Top of PVC = 2.432.46m {7.880.50 ft) PAGE 1 OF 1
ENGINEER/GEOLOGIST: Kevin Leary
— & W .E
>
wE| W W |1 E
b J e i UL v 24 lw| a
22| .5 & Ul & lofa
£ 12,8 xs “) ok |~
ZlEezz| e 5| 28|z
o B -
i o el IR g &
wl
o [ « DESCRIPTION T 0 o
Orgonic siit, dork brown, dry, medium stiff, slighty sticky and slightly plastic.
TNA | NA Na | Moderote—medium sub--angular blocky structure.  Mixea mineroiogy of oL b
] colluvial origin: commen very fine interstitiol pores; few, fine tubular . |
pores; common very fine, few fine, madium, and coarse roots. C.15m (57)
N \10% gravei, mostly 2-5mm (0.008~0.02") @ ronge. 7 .y
- Inorganic cloy, dark brown, dry, stiff, sticky and plastic; weak—coorse and /
NA | NA NA ( Y87y coarse sub-angular blocky structure; mixed minerology of coltuvial //
7 arigin; common very fine and fine interstitial pores; few, fine, tubuigr pores; cL L
i few very fine ond fine roots: 20% gravel, mosty 2—-5mm (0.008—0.02 ] 4
range, . 0.43m (1.4% //,
0.5 ] Crqanic silt, very dark brown, slightly maist, sligntly sticky and siightty A 0.5
1.64 plestic; moderate, medium sub—angular tlocky structure; mixed minsrology of {1.64)
J colluvial origin; many very fine ona fine interstitial pores: very few, very fine,
and fine roots. :
I NA | NA NA oL
1 1
%.3Y] (3.3)
B 1.10m (3.8%) g
7 Water beoring zone {dry); ciayey sond with gravel, light brown, moist, slightly e
- A sticky and slightly plastic; mossive; mixed mineroiogy of cofluvial origin; ac k-
NA | Na N reddish ond orange mottles, comman; common very fine interstitiol pores; A
T few very fine aond fine roots; 50% grovel, 10% cobble. 1.30m {4.25"}
N ' BOTTOM OF BORING — 1.30m (4.25')
1.5 1.5
(4.9} (4.9
~
2 R 2
6.6} (8.8}

DRILLING METHODS:

Hand—dug boring

DRILLING CONTRACTOR: T Corporation
DRILLING EQUIPMENT: Post hole digger/hand auger

DRILLER:

SAMPLING METHOD:

G-14

P



09/16/96

4602421

BORING NO. RU—BA

PROJECT NAME: Rulison COORDINATES: N 582,764 E 1,370,238 DATE STARTED: 09/14/95 I
BORING NUMBER: RU—6A CDATE COMPLETED: 09/15/95
ELEVATION: 2,434.25m (7,986.40 ft) PAGE 1 OF 1 I
ENGINEER/GEQLOGIST: Som Honnoh |
clg |y £
£ 2wt & ‘-% c
= = la‘l tat 9\,.., w 5 L g.
i 5| %% Ol k| 2
r |2 zZ| G vlger & T
Folxalzz| oo e o | ¢
o ¥ < o) o vy i
b url = w o
= n|m B 5 -
o b & DESCRIPTION T o -
i Brown to black loom ~ surfoce soil, L ////’ ~
o.46m (1.5 17
] On rock/boulder, from cuttings — grey, fine grained with vessicles. :?///, N
7 [/ /] -
1 /// T
13.3) /// (3.3
] 4 -
3 1.82m (87 v/ _
Soft to firm brown clayey silt with some sand, moist. 1.83m (5.)MH ;;/*
4 . /, -
2 o . . 2
16.6) Drilling through rock — grey, fine—grained. f//// (6.6)"
- / -
7
. [ _
A
- /// _
3 ] v /] 3
9.85 v/ (9.8)
h york _
7
- ,/; _
i 381m (125 [ _
4 ] 4
13.7] 13.1)
_ 4.57m (159 -
RU~ Soft to firm, brown to red—brown with some white ond light 4.72m (15.5
A 15 green mottling (slight), silty clay with some sand and pebbles. -
5 ~ 6/24 Rock fragment in shoe {(end of spoon), hard, grey, fine—grained 5
16.4145 (16.45
6 6.10m (20 6 _
19. 7 Rg= (20 19.75
—“gade 7 Soft to firm, brown cloyey sit with fine sond, some pebbles (5%}, wet.
8,24
10 & 6.71m (227 h
7 N %%'4 5 0.30m (1') of soft brown silty clay with sond, pebbles, wet. 15.24cm (67) 7 -
>3 G 18/24|0f firm to hard blue to biue—green cioy with some sand (2%), plastic, wet. (23.07
REP SN 7.32m (249 '_
- 7.62m (25') -
~%{i_5 8 Firm to hord greyish-blue to blue—green clay with some blue—green silty -
8 24/24| sondy zones 1.27 to 2.54cm {1/2 to 1), wet. a
26.2] 4318 10 8.23m (277 26.2§
BOTTOM OF BORING — 8.23m (27") -
9 |
29.5]
R

DRILLING METHODS:
DRILLING CONTRACTOR: PC Exploration

DRILLING EQUIPMENT: Ingersoll-Rand THB0

DRILLER: Steve Mott

SAMPLING METHOD: 5.08cm (27} split spoons and ¢ 63.50kg {140 Ib) hammer

Odex — Air rotary with 20.32cm (8") cosing

G-15




09/17/96

4602422

. . Steel locking cover
Top of cosing eievation =

2,436.85m (7,988.34 ft)

Steel protective
0.59m ~——— riser casing
(1.94 1) Approximate ground surface
elevation = 2,434.2m (7,986.40 ft)
0.91m
(2 )

23em (9") ¢ boring ——u

Cement /bentonite

RS
RN

rout vy . .
grod 13em (5°) id solid PVC
Schedule 40 riser pipe
1.83m {6 ft)
Bentonite slurry | g
2.44m (8 ft) = == 2.44m (8 ft)
P O4 _ PC{W Static_woter level (10/25/96)
;"_gc ;::? 5.25m (17.21 ft)
- s 3.05m (10 ft)
b O D Cq
] -]
p O D C g
kP o e 16/32
p O 4 P € § Colorado
P O [y @ i d
p O c 13em {5") id PVC screen, stiica san
[ © ° 0.051cm (0.020") slot size
Ko C {
al Q 0
h O ol
:l_ [a] h o
b O C 9
E 0 =]
Bottom of boring p © c 7.62m {25 ft)

NOT TQ SCALE

{All depths ore below ground surface)

LEGEND
Well RU-BA
Installed: (9/15/95 ) ]
Coordinates: Colorado State Planor // Cement /bentonite - — — 4 Bentonite slurry
N 582,764.2546 E 1,307,237.8146 4 grout i

o © o 16/32 Colorado
D0 Q4 gilica sand

Rulison Drilling Effluent Pond-Schematic Well Construction Diagram
Monitoring Well RU-6A

G-16




BORING NO. RU-7

PROJECT WAME: Rulison

COORDINATES: N 582,856 E 1,307,227

DATE STARTED: 09/19/95

BORING NWUMBER: RU-7

GROUNDWATER LEVEL: DRY

DATE COMPLETED: 09/19/95

ELEVATION: 2,440.56m {8,007.10 ft) PAGE

3

oF

1

ENGINEER/GEGLOGIST. Kevin Leary

09/16/96

4602423

DRILLING METHODS:
DRILLING CONTRACTOR: IT Corporation

DRILLING EQUIPMENT: Post hole digger/hand auger
DRILLER:

SAMPLING METHOQD:

RN Y T
£} &la |z & | ~
bt " S
P I N al 9| o | &
oz % Q| ] o
= e < @ Q 4 bt
I o|g®| 28] we Sl & | a
(=] o 1 z
a. widw| & a &
a1 &® |8 3¢
0 = & DESCRIPTION T
- Orgonic silt, dark brown, dry, medium stiff, shightiy sticky/plastic: very fine/
fine sub—onguiar biocky structure, common very fine, few fine, and few
rnedium roots, many very fine interstitiol pores; 25% gravel, all 2—-5mm
4 na | NA na [(0.008-0.027) . Minerclogy mixed olluvial deposits, primarily sondstone oL
and shale.
i 0.38m (1.25) o
7 Orgonic silts, dark brown, dry, medium stiff, slightly sticky/plostic, medium
0.57] sub-angular blocky structure, few fine comman medium and few coarse
1.67] roots, many wvery fine interstitial pores, 20% coorse frogments, mostly 2-5
n mm (0.008~0.0Z") @. Minerology some as above.
JNa | NA | NA oL
1.07]
3.3
4 1.14m (3.75") g
- Cloyey gravel with sand, yellowish—brown, highly mottled ond streaked, very L~
Bl common red, yellow, and orange mottles; moist, stiff, slightly sticky/plastic;
E massive; few fine cormmon medium roots; common very fine interstitial pores;
- approximately 60% coarse fragments consisting of 40% gravel, 10% cobble,
. and 10% stone. g(
1.5 //< :
4.3}
Ina [ Na | na cC g
2.0] QA:?
5.6)
- 2.3m {7.6") A
] . BOTTOM OF BORING — 2.3m (7.6%)
2.5]
8.2}
e —

Hand—dug boring

G-17




09/17/96

4602424

Top of casing elevation =
2,441.26m (B,009.37 ft)

0.68m
(2.27 #)

6lem (24 in.) bering ~———ns

Cement/bentonite
grout

o

Steel locking cover

Steel protective
riser cosing

Approximate ground surface
2,440.56m {8,007.10 ft)

elevation =

NN

NN

AKX

0.88m (2.9 ft)

!
!
t

T
|
|

Bentonite chips

T
|
|

T
|
|

T
|
|
]

. 10em (47) id solid PVC

Schedule 40 riser pipe

1.13m (3.7 ft) 5% T 1.13m (3.7 1t)

008 19 U0 1y Stotic water level _

@a® ® 0 °t¥ Not measured, well dry

ceoq 2L 1.43m (47 )

€ 0.0 000

®oa 20

2.10m (6.9 ft) 0,00 oG
o s 16/32
20cm (8') @ bori 2{2 ?,CO Colorado
cm Oring ——e= o
O?; 0 d 10cm (4") id PVC screen, silica sand
a ° o " .
o0 o d 0.051em (0.020") slot size
ae ° g
Q0 o d
Qe ° g
o0 0 g
a e o oy
Bottom of boring Qo o 2.36m (7.7 1t)

NOT TO SCALE

(All depths ore below ground surfoce)

Well RU-7
Installed: 10/02/95

Coordingtes: Colorado State Flanor
N 582,855.6952 E 1,307,159.4589

LEGEND

%

Cement /bentonite
grout

Hydroted bentonite
chips

16/32 Colorado
silica sand

Rulison Drilling Effluent Pond-Schematic Well Construction Diagram
Monitoring Well RU-7

G-18




- PR
PROJECT NAME. Rulison COORDINATES: N 582,856 £ 1,307,159 DATE STARTED; 039/19/95
BORING NUMBER: RU-8 GROUNDWATER ELEVEL: 1.07m (3.507) DATE COMPLETED: 09/19/95
ELEVATION: 2,429.98m (7,8972.40 1) DATE/TIME: 09/18/95 13:45 PAGE 1 0F 1
ENGINEER/GEQLOGIST: Kewin Leary
-~ = w T
E| 8la |2 Ela
w3iwl] 8 o &
E |ZF T e wn — w a
o o O [ O o
- | e 0 [=} < ~
I lzelzz|us 212 % |
a |9 ] Q o iy <
a1 EiE%| g 3|
[ & DESCRIPTION
0 Iz o A
3 Organic silt, dork brown, dry, medium stiff, slignhtly slicky/slightly plostic: 1
7 medium sup—anguler blocky structure, common very fine, few fine, few wery 1
- fine coarse roots; common very fine interstitial pores; mixed coliuviol ang 1
—! glluvial deposits. 1
NA | NA NA oL 1
] 0.41m (1.33) ]
7
0.51 Organic cloy, dark brown, dry, stff, sticky and plastic; fine to medium sub-— .'/// ’ 0.5]
1.67 ongular blocky structure; common vary fine, faw fine medium ond coarse iy K1.67]
B NA | NA NA roots: common very fine interstitiol pores; evidence of tronsiccated cloys: OH s ]
b 15% coorse fragment content, most <5mm (<0.02°) ¢, most coorse o, 1
- fragments slightly decompossd. Minerclogy some os obove. rS 1
0.66m (2.17") # ]
B Gravelly fat cloy, brown, moist, very sticky/plastic; weak/medium sub—angular] y
dIna | Na NA | DIOSKy structure, Minerciogy same os obove; 30% boulders, evidence of CH ]
chorcoat, 10% grovel; common very fine, fine, and common medium, few 7/
coorse roots; evidence of tronsiocoted c¢loys; few fine orange 0.B4m (2.75") [ )
gnd reg motties; common fine interstital pores, few rmedium — - T
tubular pores; mojority of grovel 2-5mm {(0.008-0.02") ¢ ]
R .0: range, shghtly decomposed. 1.0
(3.3} ) N (3.3
- B Cloyey gravel, varigated motrix consisting of yellowish brown, orange, aong
] grey (gleyed soil); wet, soft, sticky and plastic; massive, general trend In
S texture coarsening downward;, 30% cobble, 207 gravel. Minerclogy same os
] obove; cammon very fine in upper 0.15m (6 inches).
[~ INA | NA | NA | GC /Q(c
[1.5] 1.5
9} 4.9
- - 1.60m (5.25) A .
] ' BOTTOM OF BORING — 1.60m (5.25") ]

DRILLING METHODS: Hand—dug boring

DRILLING CONTRACTOR: IT Corporation

DRILLING EQUIPMENT: Post hole digger/hand guger
+ BDRILLER:

JSAMPLING METHOQD:

07/22/96

4046414




09/17/96

4602425

. . Steel locking cover
Top of casing elevation =

2,430.86m (7,975.18 {t)

Steel protective
0.69m| - ~— riser casing
(2.27 1t}

Approximate ground surfoce
" elevotion = 2,429.99m (7,972.40 ft)

0.61m (24) ¢ boring __.%
Cement/bentonit.e /
grout /
7.

0.37m (1.2 f1) L L/ LL

Scheldute 40 riser pipe

%
é/*— 10cm (47) id solig PVC

Bentonite chips =~ | it

0.52m (1.7 ft) 55 o] 0.52m (1.7 f)
0oool _ o oay Stic woter level (10/26/95)

) 46m (4.8 1) T RN 2.12m (6.95 1t
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Appendix H

Aquifer Test Data



Aquifer Test Data

To estimate the hydrologic properties of the unconsolidated material present at the Rulison site,
two slugs tests and one eight-hour pumping test, with recovery, were performed. Analysis of the
field data was conducted using AQTESOLYV {Aquifer Test Solver), a software program written
by Geraghty & Miller, Inc. (Revision 1, 1991).

To analyze the pumping test and recovery data, a Theis solution was calculated which assumed
unconfined conditions, without a delayed yield from storage. The pumping rate was
approximately 2 gallons per minute (gpm). These assumptions appeared to be valid because total
drawdown in the pumping well was approximately 0.4 meters (1.3 feet), which had
approximately 3 meters (10 feet) of saturated aquifer screened. A piezometér, located
approximately 8 feet from the pumping well, had approximately 3 centimeters (0.1 feet) of
drawdown during the test. Accurate aquifer parameters could not be calculated using the
piezometer data. Hydraulic conductivities calculated from the pumping well pumping and

recovery data were 5 x 107 centimeters per second (cm/sec), respectively.

Slug tests were performed on Wells RU-3 and RU-6. The rise in head in each test was
approximately 1 foot while the saturated thickness of the aquifer screened was approximately

13 feet in Well RU-3 and 8 feet in Well RU-6. An unconfined aquifer was assumed and a
Bouwer-Rice solution calculated. The hydraulic conductivity for Well RU-6 was calculated to be
8 x 10" cm/sec. A hydraulic conductivity for the RU-3 slug test could not be accurately
calculated because the aquifer responded too quickly and in a nonlinear manner. This indicates
that there was either not an adequate rise in head during the test or the hydraulic conductivity was

much greater than anticipated.
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Appendix H
Summary of Slug Test Relative Drawdown/Recovery

RU-3
Time Recovery Time Recovery Time Recovery Time  Recovery Time Recovery
{minutes} {feet) {minutes) {feel) (minutes) (feet) (minutes) {feet) {minutes) (feet)

0 0.154 0.1833 1.035 0.5 0774 & 0.343 80 0.212
0.0033 0.198 0.1866 1.035 £.5166 0.769 6.2 0.343 82 0.212
0.0066 0.512 0.13 1.02 0.56333 0.764 6.4 0.338 84 0.208

0.01 1.011% 0.1933 1.02 0.55 0.754 6.6 0.338 86 0.212
0.0133 1.132 0.19686 1.02 0.5666 0.745 6.8 0.333 a8 0.212
0.0166 0.895 0.2 1.01% 0.5833 0.74 7 0.329 90 0.208

0.02 0.648 0.2033 1.011 0.6 0.735 7.2 0.329 92 0.212
0.0233 0.696 0.2066 1.006 0.561686 073 7.4 0.324 24 0.212
0.0286 0.382 0.21 0.996 0.6333 0.73 7.8 0.318 96 0212

0.03 0.256 0.2133 0.991 0.65 0.72 7.8 0.324 a8 0.208
0.0333 1.615 0.2166 0.991 0.6666 0.716 8 0.314 100 0.212
0.0366 1.808 0.22 0.991 0.6833 0.711 8.2 0.319 120 0.212

0.04 1.315 0.2233 0.991 0.7 0.706 8.4 0.309 140 0.208
0.0433 1.233 0.2266 0.982 0.7166 0.696 86 0.309 160 0.208
0.0466 1.364 - 0.23 0.982 0.7333 0.691 8.8 0.304 180 0.208

0.05 1.335 0.2333 0.977 0.75 0.691 9 0.304 200 0.212
0.0533 1.282 0.2366 0.977 0.7666 0.882 8.2 0.3 220 0.208
0.0586 1.277 .24 0.872 0.7833 0.677 .4 0.304 240 0.212

0.06 1.286 0.2433 0.867 0.8 0.672 5.6 0.295 280 g.198
0.0833 1.267 0.2466 0.962 0.8166 0.672 9.8 0.295 280 0.198
0.0666 1.248 0.25 0.958 0.8333 0.667 10 0.29 300 0.203

0.07 1.253 0.2533 0.958 0.85 0.662 12 0.285 320 0.203
0.0733 1.233 0.2566 0.948 0.8666 0.662 14 0.275 340 0.203
0.07686 1.224 0.28 0.853 0.8833 0.658 16 0.261 360 0.198

0.08 1.224 0.2633 0.943 09 0.653 18 0.261 380 0.198 .
0.0833 1.214 0.2666 0.948 0.9166 0.648 20 0.246 400 0.203
0.0866 1.209 0.27 0.938 0.9333 0.643 22 0.246 420 0.193

0.09 1.199 0.2733 0.928 0.95 0.643 24 0.246 440 0.153
0.0933 1.19 0.2766 0.933 0.9666 0.638 26 0.242 460 0.193
0.0968 1.185 0.28 0.933 0.9833 0.638 28 0.232 480 0.188

0.1 1.17 0.2833 0.928 1 0.629 30 0.232 500 0.193
£.1033 117 0.2866 0.924 1.2 0.595 32 0.227 520 0.188
0.1086 1.166 0.29 0.919 1.4 0.566 34 0.237 540 0.188

0.1 1.166 0.28933 0.919 1.6 0.537. 36 0.227 560 0.183
0.1133 1.151 0.2966 0919 1.8 0527 38 0227 580 0.188
0.1166 1.146 0.3 0919 2 0.503 40 0.227 600 0.193

012 1141 0.3033 0.914 2.2 0.493 42 0.227 620 0.193
0.1233 1.132 0.3066 0.909 24 0.479 44 0.227 640 0.193
0.1286 1.132 0.31 0.904 2.6 0.469 46 0.227 660 0.188

0.13 1.117 0.3133 0.898 - 28 0.45 48 0.227 680 0.193
0.1333 1.117 0.3166 0.899 3 0.445 50 0.222 700 0.188
0.1366 1.107 0.32 0.899 32 0.43 52 0.227 720 0.183

0.14 1.103 0.3233 0.899 34 0.425 54 0.222 740 0.183
0.1433 1.098 0.3266 0.895 3.6 0.416 56 0.217 760 0.183
0.1466 1.088 0.33 0.885 3.8 0.401 58 0.217 780 0.188

0.15 ° 1.088 0.3333 0.89 4 0.401 60 0.217
0.1533 1.083 0.35 0.875 4.2 0.396 62 0.212
0.1566 1.078 0.3666 0.856 44 0.387 64 0.217

0.18 1.069 0.3833 0.846 4.6 0.382 66 g.222
0.1633 1.064 0.4 0.837 4.8 0.377 68 0.217
0.1666 1.064 0.4166 0.827 5 0.362 70 0.217

0.17 1.054  0.4333 0.817 52 0.362 72 0.212
0.1733 1.054 0.45 0.803 2.4 0.358 74 0.217
0.1766 1.045 0.4666 0.793 586 £.353 76 0.212

0.18 1.035 0.4833 0.783 5.8 0.353 78 0.212
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Time

{minutes)
9]
0.0033
0.0086
0.01
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.0366
.04
0.0433
0.0466
0.05
0.0533
0.0566
(.06
0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.18
0.1633
0.1666
0.17

Recovery
{feet)

-0.009
0.722
1.142
0.028
0.892
1.043
1.133
1.024
1.227
1.194
1.067
1.109
1.251
1.246
1.142
1.161
1.147
1.133
1.08
1.09
1.071
1.038
1.028
1.015
1.043
1.052
1.067
1.071
1.052
1.019
1.015
0.991
1.G605
1.043
1.048
1.038
1.019
1.02%
0.996
1.015
1.043
1.057
1.082
1.067
1.09
1.114
1133
1.137
1.052
1.048
1.067
1.057

Appendix H

Summary of Slug Test Relative Drawdown/Recovery

Time
(minutes)

0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.19686
0.2
0.2033
0.2066
0.21
0.2133
0.2166
022
0.2233
0.2266
0.23
0.2333
0.2366
024
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.28
0.2933
0.2966
03
0.3033
0.3066
0.31
0.3133
0.3186
0.32
0.3233
0.3268
0.33
0.3333
0.35
0.3666
0.3833

Recovery
{feet)

1.09
1.071
1.048
1.067
1.034
1.057
1.086
1.086
1.062
1.076
1.062
1.052
1.029
1.052
1.043
1.043
.043
038
128
142
18
156
A7
142
114
133
142
A1g
123
A
119
119
A
.095
114
104
.081
119
19
114
.108
119
095
123
119
123
123
123
128
194
232
1.237
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R

u-6

Time

(minutes)

0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7168
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
.85
0.8666
0.6833
09
0.9166
0.9333
0.85
(.9666
0.9833
1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

32

34

36

3.8

4

Recovery
(feet)

1.237
1.222
1.237
1.213
1.204
1,188
1.185
1.152
1.142
1.142
1.128
1.123
1.109
1.114
1.123
1.086
1.071
1.052
1.038
1.034
1.029
1.015
1.005
0.986
£.958
0.972
0.953
0.949
0.958
0.853
0.853
0.953
0.925
0.944
0911
0.897
0.892
0.746
0.67
0613
0.552
0.472
0.406
0.373
0.344
0.311
0.255
0.212
0.184
0.203
o.18
0.118

Time.
(minutes)

4.2
4.4
4.6
4.8
5
52
54
5.6
5.8
8
8.2
6.4
6.6
6.8
7
7.2
7.4
7.6
7.8
8
8.2
8.4
8.6
8.8
g
8.2
9.4
9.6
9.8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38

Recovery
(feet)

0.108
0.08
0.07
0.061
0.061
0.037
0.047
0.028
0.033
0.004
0.014
0.018
0.008
-0.014
-0.018
-0.008
-0.018
-0.018
-0.033
-0.023
-0.023
-0.037
-0.023
-0.033
-0.033
-0.033
-0.033
-0.033
-0.028
-0.033
0.023
0.028
0.042
0.056
0.08
0.118
0122
0.122
0.16
0.151
0.203
0.198
0.212
0.231



Appengix H
Summary of Relative Drawdown
RU-1 anda Associated Piezometer

Piezometer RU-1 Piezometer RU-1 Piezometer RU-1 Piezometer  RU-1
Time Drawdown Drawdown Time Drawdown Drawdown  Time Drawdown Drawdown  Time Drawdown  Drawdown
(minutes) (fest) (leet) {minutes) ifeet) {feet) {minutes) (feet) {feet) {minutes) {feat) {feat)
0.0000 0.0080 -3.0040 0.2166 -0.1980 4.1300 0.8333 -0.2730 0.3230 300000 -0.06%0 1.0870
0.0033 -0.1980 -0.0040 0.2200 -0.2070 0.1350 0.8500 -0.2350 0.3230 320000 -0.1320 1.1020
0.0066 -0.4480 -0.0040 0.2233 -0 1980 0.1350 0.8666 -0.2400 0.3280 34.0000  -0.0800 1.1160
0.0100 -0.1360 0.00050 0.2266 -0.2500 0.1350 0.8833 -0.2120 0.3330 36.0000 -0.0750 1130
0.0133 -0.2540 -0.0040 0.2300 -0.1650 0.1400 0.9000 -0.2540 0.3380 38.0000 01600 1.1400
0.0166 -0.4900 : -0.0040 0.2333 -0.1840 Q.1400 0.9166 -0.2120¢ 0.3430 40.0000  -0.1130 1.1500
0.0200 -0.4240 0.0000 0.2366 -0.2170 0.1450 0.9333 -0.2870 0.3380 420000 01550 1.1550
0.0233 -2.3160 -0.0040 0.2400 -0.2600 0.1450 09500 -0.2280 0.3480 440000 0.0000 1.1650
0.0266 -0.3160 0.0040 0.2433 -0.2310 0.1490 (.9666 -0.3300 0.3480 46.0000 -0.0860 1.1690
0.0300 -0.3580 -0.0040 0.24866 -0.1460 0.1450 0.8833 -0.2170 0.3520 48,0000 -0.0140 1.1840
0.0333 0. 2870 -0.0040 0.2500 -0.2300 0.1490 1.0000 -0.2830 0.3480 50.0000 -0.02B0 1.1890
0.0366 -0.2350 0.0000 0.2533 -0.2450 0.1490 1.2000 -0.2450 0.3810 52.0000 -0.0230 1.1840
0.0400 0.1410 -0.0040 0.25686 -0.2310 0.1540 1.4000 -0.2450 0.4010 54.0000 -0.0610 1.2030
0.0433 -0.2260 0.0000 0.2600 -0.2260 0.1540 1.6000 -0.1840 0.4200 56.0000 -0.0230 1.2080
0.0466 -0.2540 0.0000 0.2633 0.1980 0.1580 1.8000 -0.2580 0.4350 58.0000  -0.0280 1.2130
0.0500 -0.2260 0.0000 0.2666 -0.2450 0.1590 2.0000 -0.2350 0.4540 60.0000 -0.0370 1.2130
0.0533 -0.2870 0.0040 0.2700 -0.2070 0.1590 2.2000 -0.2070 0.4680 82.0000 -0.0660 1.2180
0.0566 -0.2920 0.0040 0.2733 -0.2540 01640 2.4000 -0.1930 0.4880 £54.0000 -0.0510 1.2230
0.0600 -0.2970 0.0040 0.2768 -0.2830 0.1690 2.6000 -0.2170 0.5020 £6.0000 -0.0230 1.2270
0.0633 -0.2590 0.0020 0.2800 -0.2070 0.1690 2.8000 01780 0.5170 88.0000 0.0040 1.2270
0.0666 -0.1460 0.0140 0.26833 -0.2210 01640 3.0000 0.2310 0.5310 70.0000  0.0000 1.2320
0.0700 -0.1930 Q.0140 © D.2866 0.2170 0.1690 3.2000 -0.2540 0.5410 72.0000 -0.0230 1.2370
0.0733 -0.2640 0.0150 0.2900 -0.3160 0.1650 3.4000 0.1740 0.5510 74.0000 -0.0610 1.2370
0.0766 -0.2120 0.0150 0.2933 -0.2580 0.16880 3.6000 -0.1650 0.5650 76.0000 0.0610 1.2420
0.0800 01170 0.0240 0.2966 -0.1980 01740 38000 01780 0.5700 78.0000 O.0560 1.2420
0.0833 -0.1740 0.0290 0.3000 -0.2210 D0.1740 4,0000 -0.1510 0.5800 80,0000 -0.06810 1.2470
0.08b6 -0.1480 0.0250 0.3033 -0.2400 0.1740 4.2000 -0.1930 0.58580 B2.0000 -0.0140 1.2520
0.0900 01790 . L0330 0.3066 -0.2640 0.1780 4.4000 -0.1780 .5940 84.0000 -0.0180 1.2560
0.0833 -0.1510 0.0380 0.3100 -0.1840 Q.1780 4.6000 -0.1740 0.6090 86.0000 0.0040 1.2520
0.0966 -0.1550 0.0380 0.3133 -0.2310 0.1780 48000 -0.1880 0.6180 88.0000 0.0080 1.2520
0.1000 -0.1980 0.0430 0.3166 -0.2020 0.1880 5.0000 -0.2350 0.6330 50.0000 -0.0330 1.2560
0.1033 -0.1360 0.0480 0.3200 -0.1880 0.1830 5.2000 -0.1880 0.6420 52.0000 0.0370 1.2560
0.10686 -0.2070 0.0480 0.3233 -0.1980 0.1830 £.4000 -0.1550 0.6520 94.0000  -0.0090 1.2660
G.1100 -0.2070 0.0530 0.3266 0.2400 0.1930 5.6000 -0.1880 0.6670 96.0000 0.0230 1.2610
01133 -0.1740 0.0580 0.3300 -0.2450 0.1880 5.8000 -0.2120 0.6780 98.0000 0.0510 1.2560
0.1166 -0,1550 0.0620 0.3333 -0.1510 0.1930 6.0000 -0.1840 0.6760 100.0000 0.0230 1.2660
0.1200 -0.1550 0.0B20 0.3500 0.0140 0.19B8C 6.2000 -0.2070 0.6810 120.0000 0.0330 1.2710
0.1233 -0.2780 0.0670 0.3666 -0.1130 0.1980 B8.4000 -0.2070 0.6860 140.0000 0.1510 1.2660
0.1266 -0.2350 0.0670 0.3833 -0.0840 0.2120 8.6000 -0.1850 0.6910 160.0000 01360 1.2850
0.1300 -0.2170 0.0720 0.4000 -0.1080 0.2170 5.8000 -0.1460 0.7000 180.0000 0.1170 1.3000
0.1333 -0.2500 Q.0770 04166 -0.1320 0.2270 7.0000 -0.1220 0.7000 200.0000 01270 1.3000
D.13686 -0.2780 0.0720 0.4333 -0.09980 0.2270 7.2000 -0.1840 0.7050 220.0000 0.2210 1.3180
03.1400 -0.2970 0.0820 0.4500 -0.1220 0.2320 7.4000 -0.1220 0.7100 240.0000 0.2170 1.3190°
0.1433 0.2730 0.0820 0.4666 -0.1220 0.2410 7.6000 -0.2070 0.7150 2600000 0.2350 1.3140
0.1466 -0.2310 0.0820 0.4833 -0.1550 0.2460 7.8000 -0.1650 0.7250 280.0000 0.3530 1.3050
0.1500 -0.2920 C.O870 0.5000 -0.2070 0.2510 8.0000 0.1650 0.7250 i 300.0000 0.2780 1.3140
0.1533 -0.2780 0.0910 D.5166 £.1580 0.2550 B8.2000 -0.1840 0.7300 320.0000 0.2870 1.3240
(0.1566 -0.2260 0.0870 0.5333 -0.1790 0.2610 8.4000 -0.1880 0.7340 340.0000 0.2820 1.3240
0.1800 -0.2680 0.0910 0.5500 -0.1980 02650 8.6000 -0.1790 0.7390 360.0000 0.2870 1.3340
0.1633 -0.2350 6.0910 0.5666 -0.1220 0.2700 8.8000 -0.1360 0.74%0 380.0000 0.3830 1.3390
0.1666 -0.1980 01010 0.5833 0.2120 0.2750 9.0000 -0.1930 0.7450 400.0000 03250 1.3340
01700 -0.2450 0.1010 0.6000 01270 2.2800 9.2000 -0.2210 0.7540 420.0000 0.3830 1.3340
0.1733 -0.2310 01010 0.6186 -0.2310 0.2800 9.4000 -0.1840 0.7630 440.0000 0.2170 1.3340
0.1766 -0.2350 0.1010 0.6333 -0.1930 0.2850 9.8000 -0.1650 {.7680 450.0000 0.1880 1.3240
0.1800 -0.2020 0.1080 0.6500 -0.2310 0.2940 9.8000 -0.1550 0.7780 480.0000 0.2970 ©1.3050
0.1833 -0.1740 0.1110 0.6666 -0, 2400 0.2900 10.0000 -0.1680 0.7780
0.1866 -0.2730 0.1160 0.6B33 -0.2120 0.2840 12.0000 -0.1690 0.8500
3.1900 -0.2260 .1160 0.7000 -0.2310 0.2990 14,0000 -0.1689Q 0.8940
0.1933 -0.1840 0.1200 0.7166 -0.1880 0.3040 16.0000 -0.2310 0.9280
0.1986 -0.16890 0.1200 0.7333 -0.2120 0.3040 18.0000 01170 0.9520
0.2000 -0.2070 0.1200 0.7500 -0.1930 0.3000 200000 -0.1650 0.9860
0.2033 -0.2680 0.1250 0.7666 0.2400 0.3080 22,0000 -0.0840 1.0150
(.2066 -0.1930 0.1250 0.7833 -0.2640 03190 240000 -0.0280 1.0390
0.2100 -.2170 0.1250 0.8000 -0.2640 0.3190 26.0000 -0.1360 1.0530
0.2133 -0.2170 01250 0.8166 -0.2780 0.3230 28.0000  -0.0580 1.0780
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Appenaix H
Summary of Relative Recavery
RU-1 and Associated Piezometer

Piezometer HUA Piezometer RU-1 Piezometer RU-1 Piezometer  RU-1
Time Recovery Recovery Time Recovery Recovery  Time -Recovery  Recovery  Time Racovery Recovery
{minutes) {feet) {feet) {minutes) {feet) (feet) (minutes) {feat) {leety  (minutes) {feat) {feet)
.0000 g.2210 1.3280 0.2166 -0.1270 1.1650 0.8333 -0.0810 09710 30.0000 -0.1130 0.2700

0.0033 0.1360 1.3190 0.2200 -0.1080 1.1740 0.8500 -(.0860 0.9660 320000 -0.1320 0.2610

0.0066 0.0700 1.3240 0.2233 -0.1030 1.1850 0.8568 -0.0840 0.9710 34.0000 -0.1080 0.2410

0.0100 0.0000 1.3240 0.2266 -0.1510 1.1650 0.8833 -0.0880 0.8710 36.0000 -0.1380 0.2410

0.0133 0.0180 1.3180 0.2300 -0.1460 1.1550 0.9000 -0.0840 0.9620 38.0000 -0.1840 0.2270
0.0166 0.1170 1.3140 0.2333 -0.1320 1.1500 0.9166 -0.0750 0.5620 40,0000 -0.1740 0.2920
0.0200 0.0560 1.3100 0.2366 0.1410 1.1550 0.9333 -0.0610 0.8570 42.0000 -0.1220 0.2070
0.0233 0.0660 1.3100 0.2400 -0.1690 1.1550 0.9500 -0.0660 0.89520 440000 -0.1360 0.2070
0.0266 0.0BCO 1.3140 0.2433 -0.1510 1.1350 {.9666 -0.0800 0.9470 48.0000 -0.1980 0.1980
0.0300 0.0420 1.3050 0.2466 -0.1270 1.1500 0.9833 -0.1220 0.9470 480000 -0.1650 0.1880
0.0333 0.0140 1.3050 0.2500 -0.1460 1.1450 1.0000 -0.1170 0.9470 50.0000  -0.1120 0.1880
0.0366 -0.0080 1.2950 0.2533 -0.1650 1,1450 1.2000 -0.1030 0.9080  52.0000 -0.16%0 0.1830
0.0400 3.0000 1.2850 0.2566 -0.1460 1.1450 1.4000 -0.1170 {0.8890 54.0000 -B.1410 0.1740
0.0433 -0.0180 1.2800 0.2600 01410 1.1450 1.6000 -0.1030 0.8650 5€.0000 -0.2070 0.1740
0.0468 -0.0370 1.2850 0.2633 -0.1650 1.1450 1.8000 -0.0510 0.8410 580000 -0.1930 0.1690
0.0500 0.0000 1.2850 0.2666 -0.1740 1.1430 2.0000 -0.0560 0.8210 80.0000 -0.1600 53.1690
2.0533 -(.0230 1.2760 0.2700 -0.1550 1.1450 2.2000 -0.0700 0.8070 62.0000 -0.1550 0.1640
0.0566 -0.0560 1.278% 0.2733 -0.1320 1.1400 2.40006 -0.0890 0.7870 £4.0000 -0.1510 0.1540
0.0800 0.0370 1.2760 0.2766 -0.1690 1.1310 2.6000 -0.1130 0.7680 66.0000 -0.1740 0.1450
0.0633 -0.0140 1.2710 0.2500 -0.1650 1.1350 2.8000 -3.1410 0.7630 68.0000 -0.2070 0.1480
0.0666 -3.0420 1.2710 0.2833 -0.1360 1.3310 3.0000 -0.1220 0.73580 700000 -0.1E50 0.1450
0.0700 -0.0750 1.2610 0.2866 -0.1460 1.1360 2.2000 -0.1170 0.7340 72.0000 -0.1780 0.1350
00733 -0.0510 1.26810 0.2800 -0.1690 1.1310 34000 -0.0840 0.7200 740000 -0.1650 0.1450
0.0766 -0.0420 1.2560 0.2833 -{3.1550 1.1260 3.6000 -0.0890 0.7100 76.0000 -0.1600 0.1300
0.0800 -0.0750 1.2560 0.2966 -0.1220 1.1310 3.8000 -0.1080 0.7000 78.0000 -0.1840 0.1400
0.0833 -0.0830 1.2610 0.3000 -0.1410 11210 4.0000 -0.1170 0.6910 80.0000 -0.1980 0.1250
0.0866 -0.0750 1.2580 0.3033 -0.1360 1.1310 4.2000 -(3.1460 0.6810 82.0000 -0.1630 0.1300
0.0900 -0.0800 1.2470 0.3066 -0.1320 1.1210 4.4000 -0.1270 0.6710 84.0000 -0.1840 0.1250
0.0933 -0.1220 1.2420 0.3100 -0.1030 1.1160 4.6000 -0.1170 0.8570 86.0000 -0.2070 0.1200
0.0966 -0.1080 1.2420 0.3133 -0.1410 1.1160 4.8000 -0.1170 0.6520 88.0000 -D1030 0.1250
01000 -0.0800 1.2420 0.3166 -0.1550 1.1210 5.0000 -3.1080 0.6470 50.0000  -0.1080 0.1160
0.1033 01270 1.2370 0.3200 -0.1030 1.1210 5.2000 -0.1030 0.6420 92,0000 -0.0880 0.1110
01066 -0.1450 1.2420 0.3233 -0.1030 1.1180 5.4000 -0.1550 0.6330 94.0000 -0.1130 0.1160
1100 -0.1030 1.2320 0.32656 -0.1220 11110 56000 . -0.1650 0.8230 96.0000 51550 01110
0.1133 -.0940 1.2320 (.3300 -0.1220 11160 58000 -0.1650 0.6130 98.0000 -0.0880  0.1060
1166 -0.1080 1.2320 0.3333 -0.0700 1.1160 £.0000 -0.1690 0.6040 100.0000 -0.13680 01010
0.1200 -0.1030 1.2270 0.3500 0.0230 1.1020 £.2000 -9,1 BOC 0.6090 120.0000 -0.0840 0.0770
0.1233 -0.0660 1.2230 0.3656 -0.0040 1.0970 6.4000 -0.1790 0.6040 140.0000 -0.0890 0.062G
0.1266 -0.0B00 1.2230 0.3833 -0.0180 1.0870 6.6000 -0.1320 0.5880 160.0000 -0.0860 0.0530
0.1300 -0.1220 - 1.2180 0.4000 -0.0230 1.0870 6.8000 -0.1220 0.5840 180.0000 -0.0800 0.1060
0.1333 -0.0840 1.2180 0.4166 -0.0280 1.0730 7.0000 -0.1130 0.5800 200.0000 -0.0750 {.1830
0.1366 -0.0800 1.2180 04333 . -0.0280 1.0730 7.2000 -0.1030 0.5700 2200000 -0.0470 0.2030
0.1400 0.1130 1.2180 0.4500 -0.0140 1.0660 7.4000 -0.1460 0.5750 2400000 £.0510 0.2070
0.1433 -.1080 1.2080 0.4666 -0.0230 1.0830 7.6000 -0.1600 0.5600 260.0000 0.0860 0.2170
0.1486 -0.0840 1.2080 0.4833 -0.0280 1.0580 7.8000 -0.1170 0.5550 280.0000 0.0000 0.2170
0.1500 -0.0880 1.2130 0.5000 -0.0420 1.0530 8.0000 -0.1030 0.5510 300.0000 -0.0700 0.2220
0.1533 -0.1220 1.2030 0.5166 -0.0660 1.0440 8.2000 -0.1320 0.5480 320.0000 0.0580 0.2380
0.1566 -0.1030 5.2030 0.5333 -0.0840 1.0490 £.4000 -0.1800 0.5360 340.0000 O.0140 0.2270
0.1600 -0.0800 1.1940 0.5500 -0.0700 1.0350 8.6000 -0.1600 0.5410 360.0000 0.0610 0.2270
01533 -0.0840 1.1580 0.5656 -0.0610 1.0340 8.8000 -3.1360 0.5310 380.0000 -0.0040D 0.2220
0.1666 0.1170 1.1840 0.5833 -0.0800 . 1.0240 9.0000 -0.1170 0.5260 400.0000 0.0370 0.2220
0.1700 -0.0940 1.1940 0.6000 -0.0560 1.0290 9.2000 -0.1170 0.5220  420.0000 0.0090 0.2270
0.1733 -0.0660 1.1940 0.6166 00660 . 1.0240 2.4000 -0.1320 05170 440.0000 0.0510 0.2220
01766 -0.0850 1.1940 0.6333 -0.0230 1.0150 9.6000 -0.1550 0.5220 450.0000 0.1030 0.2270
0.1800 -0.09%0 1.1880 0.6500 -0.0510 1.015¢  9.8000 - -0.1690 0.5120 480.0000 0.0750 0.2320
0.1833 -0.0700 1.1840 0.6666 -0.0280 1.0100 10.0000 01320 0.5070 500.0000 0.0890 0.2320
01856 -0.0700 1.1840 0.8833 -0,0990 1.0050 12,0000 -0.1470 0.4580 520.0000 0.075D 0.2360
0.1900 -0.0890 1.1840 0.7000 -0.098¢ 1.0050 14.0000 -0.1220 0.4350
0.1933 -0.0990 1.1840 0.7166 -0.0940 1.0050 18.0000 -01270 0.4060
0.1965 -0.0700 1.1740 0.7333 -0.0700 0.9210 18.0000 -0.1550 0.3810
0.2000 -0.0800 1.1740 0.7500 -0.0420 09910  20.0006 -0.1360 0.3570
0.2033 -0.1080 1.1740 0.7666 -0.0230 0.9860 22.0000 -0.1360 0.3330
0.2066 -0.0940 1.1690 0.7833 -0.0090 09860  24.0000 -0.1030 0.3090
0.2100 -0.0750 1.1690 0.8000 0.0000 09810  28.0000 -0.1410 . 0.2990
0.2133 -3.0940 1.18890 0.8166 -0.0140 0.9760 28.0000 -0.1220 0.2850
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1.1.0 Introduction

The purposes of the Rulison human health risk assessment were to estimate the risk of potential
residential exposure to current site conditions and to determine conservative trigger levels for the
constituents of potential concern (COPC) which, if exceeded, would indicate a need to further
evaluate site monitoring data. This risk assessment was conducted to comply with the conditions
set forth by the Colorado Department of Public Health and Environment (CDPHE) for increasing
the drilling effluent pond TPH cleanup criterion from 250 to 1,000 milligrams per kilogram

(mg/kg).

The current conditions at the Rulison site indicate two areas of concern: the surface ground zero
(SGZ) mud pits and the drilling effluent pond (Figure 1.1-1). The SGZ mud pits were backftlled
with earth (AEC, 1973), and as described in Sectton 3.0 of the main body of the report, the
drilling effluent pond was cleaned up. However, subsurface soil at both locations is
contaminated, and a scenario for this contamination to migrate to and contaminate the
groundwater was used to calculate a potential human health risk. This risk assessment was based
on an assumption that future land use would involve a residential scenario where human
inhabitants would be exposed to contaminants in groundwater from the drilling effluent pond
and/or the SGZ mud pits. The risk assessment was also based on the assumption that residents
would excavate contaminated subsurface soil at the SGZ mud pits and redistribute the soil on the
ground surface, resulting in a scenario where residents are exposed to the contaminants only
through direct contact. These future land use assumptions were developed based on consultation
with the CDPHE.

Currently available analytical data for groundwater at the Rulison site show no concentrations of
COPCs above the analytical detection limits, with the exception of barium, lead, and xylene.
Therefore, the risks were calculated using the highest measured concentration in any groundwater
monitoring well sample exceeding the detection limit or, when a COPC was not detected, its
analytical detection limit was used. Trigger levels were calculated based on a risk threshold of

either a hazard index of one or a lifetime cancer risk of 1 x 10,

The risk assessment was performed in accordance with the “Risk Assessment Guidance for
Superfund”(RAGS) (EPA, 1989) and with guidance provided by the U.S. Environmental
Protection Agency (EPA).

I-1-1



The following major elements are included in this appendix: identification of the constituents of
potential concern (Section 1.2.0), exposure assessment (Section 1.3.0), toxicity assessment
{Section 1.4.0), risk characterization (Section 1.5.0), and trigger levels (Section 1.6.0).
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1.2.0 Identification of Constituents of Potential Concern

The constituents of potential concern for the drilling effluent pond and the SGZ mud pits were
selected based on an evaluation of currently available information. This process evaluated
historical site information, sample collection and analytical methods, analytical data results of
samples collected, and quality of the data. Constituents evaluated in this analysis were selected
based on technical judgment of constituents likely to be site-related (see Sections 3.0, 4.0, and

5.0 in the main body of the report).

1.2.1 Methodology for Selection of Constituents of Potential Concern

The following sections summarize the analytical information available for each of the areas of
concern at Rulisen. Included in this summary is a description of the medium sampled, a
summary of the fevels of COPC detected on site, and the statistical analysis, if any, for each

medium.

1.2.1.1  8GZ Mud Pits
Environmental media sampled at and around the SGZ mud pits included soil borings,

groundwater samples from two on-site wells, and Hayward Creek sediment, bank soils, and

stream water samples.

The analytical data for the SGZ mud pits soil borings are summarized in Section 4.1.3 of the
main body of the report; the COPCs are barium, chromium, lead, benzene, ethylbenzene, toluene,
xylene, tritium, and total petroleum hydrocarbons (TPH) as diesel. Using the Excel® statistical
software package, the following statistics were calculated for each data set: maximum detected
value, minimum detected value, mean, standard deviation, and 95 percent upper confidence limit
(UCL) of the mean. One half of the detection limit was used for all non-detects. The statistics
for soil/sediment samples from the SGZ mud pits area are summarized in Table 1.2-1. The
analytical data for all SGZ mud pits samples are presented in Table 4-1 of the main body of the
report.

Samples collected for chromium were analyzed for total chromium and did not differentiate

between trivalent (IIf) and hexavalent (VI) chromium. A ratio of 1 part chromium VI for every 6

parts of total chromium was assumed. The remaining chromium was assumed to be all trivalent.

I-2-1



Groundwater Downgradient of the Drilling Effluent Pond and the SGZ
Mud Pits

Groundwater is a medium of concern for drilling effluent pond and the SGZ mud pits area. Data
are available from the October 1995 quarterly sampling from three groundwater monitoring wells
for the drilling effluent pond and from two wells for the SGZ mud pits (Figure 1.1-1) (see

Section 5.0 of the main body of the report for a detailed description of the monitoring wells).

The COPCs for groundwater were assumed to be the same as those detected in the SGZ mud pits.
With the exception of tritium, these also were the COPCs for the pond cleanup. No statistics
were calculated on the groundwater analytical data. The data from groundwater monitoring wells
near the drilling effluent pond and the SGZ mudpits are summarized in Table 1.2-2.

Groundwater analytical results for all monitoring wells are presented in Table 5-1 of the main

1.2.1.2

body of the report.

Table 1.2-1

Constituents of Potential Concern Summary Statistics for Soil
at the SGZ Mud Pits for Rulison, Colorado

Radiological
0 b
Radionuclide M'(gg‘:,;;“a M:’;é?;;m (:”c‘;f;) gg’:;?;f‘ gstlfel:wi:nm
{(pCi/g)
Tritium 0.015 0.98 0.123 0.253 0.24
Chemical
Chemicais | Miimum | Maximum | Mean | Stangara | S0
. {ma/kq)
Barium 113 3990 557 937 1003
Benzene 0.0025 0.29 0.019 0.068 0.051
Chromium 13.2 112 37.7 25.1 49.7
Ethylbenzene 0.0025 1.4 0.087 0.328 0.238
Lead 6.7 119 30.3 34.9 46.91
Toluene 0.0025 0.12 0.014 0.0030 0.028
TPH as Diesel 12 4700 934 973 1633
Xylene 0.0025 23.0 1.33 5.41 3.83

EMinimum value is the lowest detected concentration or half the detection limit where non-detects occur.

Upper confidence limit

Samples collected on October 6-8, 1995

I-2-2



Table [.2-2

Constituents of Potential Concern Summary Data

for Groundwater for Rulison, Colorado

Sample is from SGZ mud pits area monitoring weli RU-02

~ Samptes collacted on October 23-27, 1995

123

Radiclogical
- a . Concentration Used in
Radionuclide M’("gft')“. M?xé?'jm Risk Assessment
P P (pCifl)
Tritium 254 U° 254 U °® 254 U°
Chemical
- a . Concentration Used in
Chemicals , Ml{?‘r:ﬂt;n M?:T;m Risk Assessment
9 9 (ma/L)
Barium 0.0682 ¢ 0.258 ¢ 0.258
Benzene 0.001 U °® 0.001 U 0.001 U
Chromium 0.0027 U 0.02 U 0.02 U
Ethylbenzene 0.001U 0.001 U 0.001 U
Lead 0.0008 U 0.0051 ¢ 0.0051
Toluene 0.001 U c.001 U c.001 U
I TPH as Diesel 05U 05U 0.5U
Xylene 0.001 U 0.0015 0.0015
:Minimum value is the lowest detectad concentration or the detection limit where non-getects occur.
CSamp!ing resutts for tritium are available only from the SGZ mud pits area maonitering wells.
dSample is from SGZ mud pits area monitoring well RU-01
eSample is from drilling effluent pond monitoring well RU-08
¢ Compound was analyzed but not detected above the specified detaction limits in any of the monitoring well samples.




1.3.0 Exposure Assessment

The exposure assessment estimates the type and magnitude of exposure to humans from the
constituents of potential concern. The exposure pathways and calculations of chemical intakes

are outlined below for both of the Rulison areas.

1.3.1 Exposure Pathways
For exposure and potential risks to occur, complete exposure pathways must exist. A complete

pathway requires the following elements (EPA, 1989):

= A source and mechanism for release of contamination

+ A transport or retention medium
* A point of potential human contact (exposure point) with the contaminated medium

» An exposure route at the exposure point.

If any one of these elements is missing, the pathway is not considered complete. Figure 1.3-1 is

an illustration of how these elements are combined into a complete pathway.

1.3.1.1  8GZ Mud Pits Exposure Pathways
Contamination sources are addressed in Section 1.2,0. As discussed above, the only COPCs at

the SGZ mud pits occur in subsurface soils. Therefore, subsurface soil is both the transport and

retention medium.

Exposure points' are locations of human contact with contaminated media. Exposure points
consider human activity patterns and the location of potentially exposed individuals relative to
the location of contaminated media. For this assessment, contact with potentially contaminated
media takes place as a result of residential exposures only. To maintain the conservative
methodology of RAGS (EPA, 1989), the contact peint for soil contamination with all exposure

scenarios 18 located at the contaminant source.

The following three exposure routes were examined:

* Ingestion
* Inhalation of dust
+ Dermal contact
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Because the only contamination source 1s subsurface soil, there are no current feasible pathways,
and there 1s no exposure point (point of human contact) for subsurface soil under current
conditions. The only potential complete exposure pathway is a hypothetical future residential
exposure to subsurface soil due to the removal of the surface soil. Figure 1.3-2 illustrates the site

conceptual model for Rulison.

Table 1.3-1 lists the complete human exposure pathways for future land use. This table indicates
which pathways have been selected for risk characterization and presents the rationale for

inclusion or exclusion of each pathway.

1.3.1.2 Groundwater

As discussed above, the medium of concern at the drilling effluent pond is groundwater. This
scenario 18 also used to represent the groundwater medium risk evaluation for the SGZ mud pits
area. The only potential exposure point currently present is a spring used by the drilling effluent
pond land owner. However, this spring ts thought to be cross-gradient from the pond. There
currently are no domestic groundwater wells in the area. Because of this, a future residential
receptor 1s the only potential exposure to population at Rulison (Table 1.3-1). The following

three exposure routes were considered:

* Ingestion
« Inhalation of VOCs while showering
* Dermal contact while showering.

1.3.2 Quantification of Exposure
This section describes the estimation of exposures for the constituents of potential concern that

may come 1n contact with human receptors. The process involves the following:

* Identification of applicable human exposure models and input parameters

* Determination of the concentration of each constituent in environmental media at the
point of human exposure

= Estimation of human intakes.

For each potentially complete future exposure pathway identified in Section 1.3.1, a reasonable
maximum exposure (RME) scenario has been developed. The RME is the highest exposure that
is reasonably expected to occur at a site (EPA, 1989). The intent of the RME, as defined by the

1-3-3



v-¢1

s Primary Secondar
Primar Secon y
Sourcei Release Sour::;y Release Pathway Receptor
Mechanism Mechanism
Exposure Area
Route Residants
Volatilization/ - Al i .
Wind Erosion ol nhatation
Inhalation? e’
Ingestion/@ ®
Direct Contact Uplake
Dermai Contact? L]
Secondary
Pathways
Inhalalion® 'Y
Mud Pits and Drilling - . Percolalion/ - . e
Effluent Pond Subsurface Soil Infilration Groundwater Ingeslion ®
4 Cermal Ccnmac'lc [ ]

Surface Water

Ingestion

A

}

Dermal Contact

Inhalation

% Mud Pits
e Eflueni Pond
© Risk was calculated based on these pathways.

Ewrordprocioffsitesruliaonihg_3-2 pre

Sedimant

ingestion/
Uptake

Dermal Contact

Secondary
Pathways

Figure 1.3-2

Site Conceptual Model for Future Land Use




¢t

Table 1.3-1
Potentially Complete Human Exposure Pathways for Future Land Use at Rulison

Dermal Contact

. . Pathway .
Enwron_mental Exposure Route Potentially E_xposed Selected for Reason for Selection or Exclusion
Medium Population .
Evaluation
Surface Sail Inhalation Residents No No surface contamination was found.
Ingestion Trespassers
Dermal Contact Workers
Surface Water Inhalation Residents No No surface water contamination was found.
Ingestion Trespassers ’
Dermal Contact Workers
Air? Inhalaticn Residents No No air sampling occurred.
Trespassers
Workers
Groundwater Inhaiation Residents Yes Potentiai transport of COPCs from subsurface
Ingestion soil to groundwater was considered. Current
Dermal Contact groundwater analytical data were used in the
calculation of risk. The groundwater pathway is
considered future due to a lack of current
residential wells in the potentially affected area.
Groundwater inhalation Trespassers No Consideration of a residential receptor is more
Ingestion - Workers conservative. No long-term occupational
Dermal Contact activities are planned at the site.
Subswface Soil Inhalation Residents Yes Direct or indirect exposure to subsurface soil at
Ingestion depth of contamination is improbable (i.e., no
Dermal Contact complete exposure pathway exists). However,
upen removal of surface soil, a residential
receptor is the most likely and conservative.
Subsurface Soil inhalation Workers No Consideration of a residential receptor is more
Ingestion Trespassers conservative. No long-term occupational

activities are planned at the site.

2Air refers specifically 1o evaluating exposure using air sample data. Potential exposure by inhalation to constituents from other media {e.g., sail) is presented with those media.
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U.S. Environmental Protection Agency (EPA), is to estimate a conservative exposure case

(i.e., well above the average case) that is still within the possibie range of exposures. The RME

1s both protective and reasonable, but not the worst possible case (EPA, 1991a).

1£3.2.1

Exposure Models

The primary source for the exposure models used in this baseline risk assessment is RAGS

(EPA, 1989). Shown below is the generalized equation for calculating chemical intakes:

where

CR
EFD

EF
ED
BW

AT

I = C CR x EFD
BW x AT

Intake; the amount of chemical at the exchange boundary (milligrams [mg] per kg
body weight-day).

Chemical concentration at the exposure point; the concentration contacted over the
exposure period {e.g., mg per liter [L.] water or mg/kg soil).

Contact rate; the amount of contaminated medium contacted per unit time or event
(e.g., mg per day soil ingestion rate or m’ per hour air inhalation rate).

Exposure frequency and duration; describes how often and how long exposure
occurs. Often calculated using two terms (EF times ED).

Exposure frequency (days/year).
Exposure duration (years).
Body weight; the average body weight over the exposure period (kg).

Averaging time; period over which exposure is averaged (days).

Pathway-specific exposure models are summarized in the following sections.
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1.3.2.1.1 Ingestion of Soil and Groundwater

For estimating 1ntake from ingestion of groundwater and soil the following equation applies.

CfxEFxe[(foED) . (IRxED) }
AT BW child BW adudt

Intake =

where

Intake = Intake of chemical through ingestion of medium (mg/kg-day)

C, = Chemical concentration in medium i (mg/kg or mg/ L)
IR = Ingestion rate for medium 1 and receptor (kg/day or L/day)
F = Fraction of ingested medium from contaminated source (unitless)

EF, ED, BW, and AT are defined in Section 1.3.2.1.

For the soil pathway, the child is considered to be exposed for 6 of the 30 years; this is
conservative because children ingest more dirt than adults when compared on the basis of body
weight. For the groundwater pathway, the adult is modeled for the 30 years; this is conservative

because water ingestion is proportional to body weight.

1.3.2.1.2 Inhalation of Dust
For estimating respirable particulate emission from wind erosion, assuming an unlimited

reservoir, the equation is (EPA, 1985)

[l
Ey = 0.036 (1-V) (-)° Ax)

[t
=
|

PM,, emission factor (grams [g]/m*-hour {hr])

<
Il

Fraction of contaminated surface vegetative cover (unitless, assumed to be 1.0)

Mean annual wind speed (m/second [sec], 3.2 m/sec)

—
=

—
]
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u, = The threshold value of wind speed at 7 m (m/sec)

F(x) = Function plotted in EPA, 1985 [F(x) = 1.5]
where x = 0.886 u,/[u].

Once the PM,; emussion factor 1s calculated, the emission rates for the individual constituents of

potential concern were calculated according to the following:

Ry=axE,xAxC
where
Rio = Emission rate of contaminant as PM,, (mg/hr)
o = Chemical concentration (mg/kg)
E, = PM,, emission factor (g/m’hr)
A = Site areas (m?, assumed to be 1,000 m?)
C = Conversion factor for kg to g 107,

Once the dust concentration in the air has been calculated for each COPC, the constituent intake

is

C,x BA x IR x ET x EF x ED

Intake = BV s AT
where
C = Chemical-specific air concentration (mg per cubic meter [m’])
BA = Bioavailability factor (unitless) |
IR = Inhalation rate (m*/event, typically m*hr)
ET = Exposure time (hr/day)}

EE, ED, BW, and AT are defined in'Section 1.3.2.1.
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1.3.2.1.3 Inhalation of VOCs while Showering

This section presents the methodology for estimating vapor phase concentrations in bathroom air
as a result of showering. This model uses experimental results for trichloroethene to estimate the
release of other volatile organic compounds by comparing their Henry's Law constants

(IT, 1992).

The average concentration of a volatile compound in the shower air over a period of t, minutes is

ol

1 -
C =C . x{l + — {exp - 1]
5 infu kts p
where
C, = Average concentration of a volatile compound in the shower air over a duration of
t, minutes (mg/m*)
C,... = Asymptotic concentration in air if shower ran for a Iong time (much longer than 5
minutes) (mg/m®), calculated below:
c - ExF xC,
inf
Hjd Fa
t, = Time in shower (minutes [min])
k = Rate constant for exponential function (1/min), k = F /V,
E = Efficiency of release of a compound from water to air (unitless), defined below;
- 0 < E < 1;1f E has a calculated value greater than 1, then E must be set equal to 1:
£ EgxH
Hpcp
F. = Flow rate of water in shower (L/min)
C, = Concentration of organic compound in shower water (mg/L)
F = Flow rate of air in shower (m*/min)
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ETCE

H

HTCE

Volume of bathroom (m?)
Efficiency of release of trichloroethene from water to air (unitless)
Henry's Law constant for an organic compound (m’-atm/mol) (see Table 1.3-2)

Henry's Law constant for trichloroethene (m’-atm/mol).

Once the VOC air concentration has been calculated, the chemical intake while showering can be

calculated vsing the intake equation in the previous section.

1.3.2.1.4 Dermal Contact Soil and Sediment
The following is the intake equation for dermal absorption of chemicals due to contact from soil

or sediment:

AD

where

AD

Cr

EF

ED, BW

C,.xxAFxABSxCFx[(SAxEFxED SA x EF x ED

+ ,
AT BW )ad'u ir ( BW )ch:fd]

Absorbed dose (mg/kg-day)

Chemical concentration in medium i (mg/kg)

Skin surface area available for contact (sé_[uare centimeters [cm¥event])
Soil-to-skin adherence factor (mg/cm?)

Skin absorption factor (unitless) (see Table 1.3-2)

Conversion factor (107 ke/mg) |

Exposure frequency (events/yr)

,and AT are defined in Section 1.3.2.1.
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Table 1.3-2
Constituent-Specific Input Parameters

constvont | Aen | permeminy | oy Lo Constan
Constant (cm/hr)?
Barium None 1.0E-03 None
Benzene 01 2.1E-02 0.00543
Chromium None 1.0E-03 None
Ethylbenzene 0.1 7.4E-02 0.00844
Lead None 1.0E-03 None
Toluene 0.1 4.5E-02 0.00594
TPH as Diesel 0.1 21E-02 None
Trittum 0.1 1.6 E-04 0.001
Xylenes 0.1 8.0E-02 0.0088
Riggtec

The exposed population and exposure-related parameters are summarized in Table 1.3-3. All
values shown in the table apply to the RME scenario. The exposure parameters have been taken
from EPA guidance and are based on best professional judgment using site-specific information,
where available. Upper-bound values are generally 90th or 95th percentile values, depending on
the data available for each parameter. A combination of upper-bound and average exposure

parameters were used to estimate the RME for each scenario.

Most of the RME input parameters are from current EPA guidance. The only exception is the
exposure frequency for both the soil and groundwater pathways. A value of 180 days/year was
assumed due to regional snow cover and corresponding site access limitations.

1.3.2.2 Intakes for Constituents of Potential Concern

Noncarcinogenic and carcinogenic intakes of subsurface soil COPCs at the SGZ mud pits are
tabulated in Table 1.3-4, and intakes for groundwater COPCs are tabulated in Table 1.3-5. Intakes

are expressed in units of milligrams of individual constituent per kilogram of receptor per day.
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Table 1.3-3

Exposure Parameters
(Page 1 of 2)

Parameter Value Units Reference/Rationale
RESIDENTIAL INGESTION OF SOIL
Ingestion Rate mag/day EPA, 1991a
Adult 100
Child 200
Fraction Ingested 1 unitless Assumes all of soil intake from sile
Exposure Freguency 180 day/year Value assumed, due to show cover
Exposure Duration years EPA, 1991a
Adult 24
Child 6
Body Weight kg EPA, 1991a
Adult 70
Child 15
Averaging Time: EPA, 1989
Carcinogens 25,550 days
Noncarcinogens days
Adult B, 760
Child 2,190
RESIDENTIAL DERMAL CONTACT WITH SOIL
Adherence Factor 1.0 ma/cm? EPA, 1992
Absorption Fraction chemical unitless DTSC, 1993 (see Table 1.3-2)
specific
Skin Surface Area cm?/event EPA, 1992
Adult 5000
Child 2000 .
Exposure Frequency 180 event/vear Value assumed, due 1o snow cover
Exposure Duraticon years EPA, 1991a
Adult 24
Child 6
Body Weight kg EPA, 1991a
Adult 70
Child 15
Averaging Time: EPA, 1989
Carginogens 25,550 days
Noncarcinogens days
Adult 8,760
Child 2,190

RESIDENTIAL INHALATION O

F DUST

Inhalation Rate

20

m%day

EPA, 1891a
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Table 1.3-3
Exposure Parameters
(Page 2 of 2}

Parameter Value Units Reference/Rationale
Exposure Frequency 180 dayfyear Value assumed, due to snow cover
Exposure Duration 30 years EPA, 1991a
Body Weight 70 kg EPA, 1991a
Averaging Time: EPA, 1989

Carcinogens 25,550 days

Noncarcinggens 10,950 days

RESIDENTIAL INGESTION OF GROUNDWATER

Ingestion Rate 2 L/day EPA, 19914
Fraction Ingested 1 unitless Assumes all of soil intake from site
Exposure Frequency 180 day/year Value assumed, due to snow cover
Exposure Duration 30 years EPA, 19913
Body Weight 70 kg EPA, 1991a
Averaging Time: EPA, 1989

Carcinogens 25,550 days

Noncarcinogens 10,950 days

RESIDENTIAL DERMAL CONTACT WITH GROUNDWATER (SHOWERING)

Dermal Permeability Constant | chemical cm/hr EPA, 1992, (see Table 1.3-2)
specific
Skin Surface Area 23,000 cm? EPA, 1992
Exposure Duration 30 years EFPA, 1891a
Exposure Freguency 180 day/year Value assumed, due to snow cover
Exposure Time 0.25 hriday EPA, 1991a
Body Weight 70 kg EPA, 1991a
Averaging Time: EPA, 1989
Carcinogens 25,550 days
Noncarcinogens 10,950 days

RESIDENTIAL INHALATION OF VOCS

(SHOWERING)

Inhalation Rate 0.6 m3hr EPA, 1991a
Exposure Frequency 180 day/year Value assumed, due to snow cover
Exposure Duration 30 vears EPA, 1991a
Exposure Time 0.25 hr/day EPA, 19913
Body Weight 70 kg EPA, 19914
Averaging Time:
Carcinogens 25,550 days EPA, 1989
Noncarcinogens 10,850 days
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Table 1.3-4

Iintake Concentrations for Subsurface Soil at the
SGZ Mud Pits of Rulison

Exposure Pathway

Constituent

Estimated Intake

{ma/k

-day)

Carcinogenic

Noncarcinogenic

incidental ingestion Barium NA® 7.30E-03
Benzene 4.11E-08 NA

Chremium Il NA 3.02E-04

Chromium VI NA 6.03E-05

" Ethylbenzene NA 1.73E-06

Lead NA 3.41E-04

Toluene NA 2.04E-07

TPH as Diesel NA 1.19E-02

Xylene NA 2.79E-05
Tritium 1.56E+02 (pCi) NA

Dermal Contact Barium NA 1.01TE-03
Benzene 8.03E-08 NA

Chromium i NA 4.18E-05

Chromium VI NA B.36E-06

Ethylbenzene NA 2.40E-06

Lead NA 4.74E-05

Toluene NA 2.83E-07

TPH as Diesel NA 4.95E-03

Xylene NA 3.87E-05
Tritium 2.84E+00 (pCi) NA

Inhalation of Dust Barium NA 7.94E-07
Benzene 1.73E-11 NA

Chromium 11 NA 3.28E-08
Chromium VI 2.81E-09 NA

Ethylbenzene NA 1.88E-10

Lead NA 3.71E-08

Toiuene NA 2.22E-011

TPH as Diesel NA 1.29E-08

Xylene NA, 3.03E-08
Tritium 7.28E-02 {pCi) NA

#Not applicable
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Table 1.3-5

Intake Coneentrations for Groundwater in the Vicinity of Rulison

Estimated Intake

Exposure Pathway Constituent (mg/kg-day)
Carcinogenic Noncarcinogenic
incidental Ingestion Barium NA 3.64E-03
Benzene 6.04E-06 NA
Chromium [1) NA 2.35E-04
Chromium VI NA 4.70E-05
Ethylbenzene NA 1.41E-05
Lead NA 7.19E-05
Toluene NA 1.41E-05
TPH as Diesel NA 7.05E-03
Xylene NA 2.11E-05
Tritium 2.74E+086 (pCi) NA®
Dermal Contact while Barium NA 1.05E-05
Showering Benzene 3.65E-07 NA
Chromium Ili NA 8.75E-07
Chromium V) NA 1.35E-07
Ethylbenzene NA 3.00E-06
Lead NA 2.07E-07
Toluene NA 1.82E-06
TPH as Diesel NA 4.25E-04
Xylene NA 4.86E-06
Tritium 1.26E+03 (pCi) NA
Inhalation of VOCs While Barium NA NA
Showering Benzene 3.26E-07 NA
Chromium Il NA NA
Chromium VI NA NA
Ethylbenzene NA 1.18E-06
Lead NA NA
Toluene NA 6.33E-07
TPH as Diese! NA NA
Xylene NA 2.25E-08
Tritium 2.73E+04 (pCi) NA

“Not applicable
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1.3.2.2.1 Dermal Contact with Groundwater
The following is the intake equation for dermal absorption of chemicals due to contact with

groundwater:
AD - C,xSA x PCx CF x ET x EF x ED
BW x AT
where
AD = Absorbed dose (mg/kg-day)
G = Chemical concentration in shower water, adjusted for volatilization (mg/L)
SA = Skin surface area available for contact (cm?)
PC = Chemical-specific dermal permeability (EPA, 1992) (see Table 1.3-2 for specific
values)
CF = Converston factor (107 Licm?)
ET = Exposure time (hr/day)

EF, ED, BW, and AT are defined in Section [.3.2.1.

1.3.2.3 Exposure Parameters
Three types of parameters are used in exposure models to estimate intake (EPA, 1989):

» Constituent-related parameters (i.e., exposure point concentrations)

* Parameters that describe the exposed population (e.g., contact rate, exposure frequency
and duration, and body weight) '

» Toxicity-related parameters (i.e., slope factors and reference doses).
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1.4.0 Toxicity Assessment

Toxicity information is given in the same units provided by the source material (dose rates and
concentrations are primarily used). In a few cases, however, conversions were made as
specifically indicated in Section L.4.1. Toxicological profiles for each constituent of potential
concern are presented separately in this chapter, along with the correspondihg Chemical

Abstracts Service Registry Number (CASRN).

The EPA weight-of-evidence classification (cancer class) system for carcinogenicity is presented

here for reference. The classification is as follows (EPA, 1989):

Class A—Human carcinogen
» (lass B1—Probable human carcinogen; limited human data available

» (lass B2—Probable human carcinogen; sufficient evidence in animals; inadequate or no
evidence in humans

» (Class C—Possible human carcinogen

= Class D—Not classifiable as to human carcinogenicity

Class E—Evidence of noncarcinogenicity for humans

Slope factors are typically calculated for potential carcinogens in Classes A, B1, and B2.

Quantitative estimation of slope factors for chemicals in Class C proceeds on a case-by-case

basis.

The primary source for toxicity values, both reference doses (RfD) and slope factors (SF), is the
Integrated Risk Information System (IRIS) (EPA, 1996). If a toxicity value for a givén chemical
1s not available in IRIS, the secondary source is the Health Effects Assessment Sumjnai'y Tables
(HEAST) (EPA, 1995). For TPH, an EPA Region II reference document provided a reference
dose (EPA, 1993). No surrogate values were developéd for chemicals for which no toxicity

information existed 1n one of the above references.
l.4.1 Toxicological Profiles

Barium, CASRN 7440-39-3. Barium is a silver-white, malleable metal. It is rarely encountered

in elemental form but more often in ores or as an ion. In that form, barium is relatively abundant
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~ in nature and occurs in plant and animal tissues. Barium is used primarily as a carrier for radium
and 1n alloys of barium and aluminum or magnesium. Barium is a common additive to drilling
mud, and is naturally occurring in areas of igneous origin as supported by the concentration of
barium detected in the upgradient background monitoring well RU-03. From soluble
compounds, barium is absorbed in small quantities into the human body and retained there. The
daily intake is about 0.75 mg, but the retention time is short--probably less than a day (ICRP,
1975}. The considerable oral toxicity of bartum is usually masked by the low solubility of most
common barium compounds. In soluble form, however, it leads to gastroenteritis and to effects
on the heartbeat, up to and including ventricular fibrillations (Doull et al., 1980), By inhalation,
barium ores {(mostly barium sulfate and barium carbonate) lead to a mild form of
pneumoconiosis, which is usually reversible after termination of the exposure. The reference
concentration (RfC) for bartum is 5.0 x 10™ mg/kg-day for inhalation, and the RfD is 7.0 x 107
mg/kg-day for ingestion, with an uncertainty factor of 3 (EPA, 1996; EPA, 1995). The cancer

class and SFs for barium are unknown at this time.

Chromium, CASRN 16065-83-1. The primary uses of chromium are for plating metals, steel
fabrication, paint and pigment manufacturing, and leather tanning. The likely source of
chromium at the site is chromium lignosulfonate, a drilling mud additive. Chromium exists in
several valence states; however, only the trivalent and hexavalent states are biologically
significant. For this risk assessment, the hexavalent state was initially considered because of its
high toxicity. Hexavalent chromium is a Class A carcinogen. Acute exposure to chromium
compounds causes dermatitis, penetrating ulcers on the hands and forearms, perforation of the
nasal septum, and inflammation of the larynx and liver. Epidemiologic studies indicate that
chromate is a carcinogen, with bronchogenic carcinoma as the principal lesion. The relative risk
to chromate plant workers in the development of respiratory cancer is 20 times greater than in the
general population (Doull et al., 1980). The oral RfD for chromium-VIis 5.0 x 10° mg/kg-day

~ (EPA, 1996), with an uncertainty factor of 500. No inhalation RfC is reported. The inhalation
SF for chromium-VI is 42 kg-day/mg (EPA, 1995). The oral RfD for éhromjum—[[[ is

1.0 mg/kg-day (EPA, 1996), with an uncertainty factor of 100. No other values are available for

chromium-Hi.

Lead and Inorganic Lead Compounds, CASRN 7439-92-1. The toxicity of lead and its
compounds has probably received more attention than most other metals. Lead is used as a
construction material for tank linings, piping, and equipment-handling corrosive gases and
liquids. On the basis of the data generated in these investigations, there are a number of

standards for air and water. Lead is a regular contaminant in most foods, resulting in a daily
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intake of about 0.4 mg (ICRP, 1975). However, even at low levels of exposure, some human
responses to chronic lead poisoning have been found. The toxic effects of lead are widespread,
encompassing the central nervous system, the peripheral nervous system, the kidneys, and the
blood. The EPA has published no oral RfD for lead because its toxicity is thought not to

demonstrate a threshold.

There is sufficient evidence of carcinogenicity in animal experiments with lead compounds to
classify lead and its inorganic compounds as probable Class B2 human carcinogens. Kidney
tumors were observed in these experiments, although usually only at high doses. However,

because of problems with dosimetry, no estimates for the SFs are currently available.

Benzene, CASRN 71-43-2. Benzene is a clear, colorless liquid (boiling point 80.1 degrees
Celsius [°C], melting point 5.51°C [Sax, 1989]). It has widespread use in the chemical and drug
industries and is used as a solvent for paints, resins, lacquers, and plastics. The likely source of
benzene at the site is diesel fuel used as a drilling mud additive. Exposures in humans occur
mostly by inhalation because of the high volatility of benzene. In acute exposure, benzene
toxicity appears primarily to have an effect on the central nervous system; an exposure of
20,000 parts per million {ppm) for humans is vsually fatal within 5 to 10 minutes. Symptoms of
intoxication are drowsiness, dizziness, headache, and loss of consciousness (Doull et al., 1980).
Chronic exposure rather than acute exposure to benzene is a primary concern in industry. ftisa
leukemogen, and daily exposure to a concentration of 100 ppm or less will usually canse damage
if continued over a protracted period of time. The early symptoms of chronic benzene poisoning
consist of headaches, fatigue, and loss of appetite (Sax, 1989). Benzene is a Class A human
carcinogen, with oral and inhalation SFs of 2.9 x 10 kg-day/mg from IRIS (EPA, 1996).

Ethylbenzene, CASRN 100-41-4. Ethylbenzene is a colorless, flammable liquid (boiling point
136.2°C) with an aromatic odor. It is primarily used in the production of styrene and synthetic
polymers, as a solvent, and as a component in fuels (Sax, 1989). The likely source of
ethylbenzene at the site is diesel fuel used as a drilling mud additive. Ethylbenzene is absorbed
primarily through the respiratory system. In low concentrations, the vapor is an irritant to the
eyes, nose, and throat and may cause dizziness, leading to a sense of constriction of the chest. In
chronic exposures, the compound is a kidney and liver toxin, Ethylbenzene has an oral RfD of
1.0 x 10" mg/kg-day, with an uncertainty factor of 1,000, and an inhalation RfC of 2.9 x 10!
mg/kg-day, with an uncertainty factor of 300 (EPA, 1996). The compound is not considered to

be a potential human carcinogen (Class I}, and, therefore, no SFs are available.
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Toluene, CASRN 108-88-3. Toluene is a colorless, volatile liquid (boiling point 110.4°C) that is
widely used as a solvent in paints, varnishes, and glues (Sax, 1989). It also serves as an
intermediate compound in the synthesis of organic substances. The likely source of toluene at
the site is diesel fuel used as a drilling mud additive. At high levels of exposure, toluene is a
narcotic and thus affects the central nervous system, leading to fatigue, weakness, and confusion.
In low chronic exposures, toluene can cause damage to the liver and kidney. It has an RfD for
chronic ingestion of 2.0 x 10" mg/kg-day and a chronic inhalation RfC of 1.1 x 10" mg/kg-day
(EPA, 1996). The uncertainty factors for toluene are 1,000 for oral exposure and 300 for
inhalation. Toluene is not suspected of being carcinogenic (Class D), and therefore, no SFs are

available.

Total Petroleum Hydrocarbons as Diesel. TPH as diesel is a mixture of organic hydrocarbons.
The combined effects of these chemicals are considered when determining the risk for a given
pathway. Although no reference doses are available in IRIS or HEAST, an EPA Region IJ
document describes an oral RfD of 0.6 developed by the State of Massachusetts (EPA, 1993),

and that value was used in this study.

Xylene, CASRN 1330-20-7. Xylene is a mixture of the three different isomers (o-, p-, and m-) of
dimethylbenzene; however, it consists mostly of the last two. It is a clear liquid that boils at

130 to 150°C,.depending on the mixture (Sax, 1989). Xylene is a solvent used in resins,
lacquers, and enamels and is also used in the synthesis of organic compounds, in aviation
gasoline, and in other engine fuels. The likely source of xylene at the site is diesel fuel used as a
drilling mud additive. Xylene is moderately toxic by inhalation and ingestion and is an eye and
skin irritant in high concentrations. On inhalation, xylene can lead to lung damage. At low
exposure levels, liver and kidney damage may occur. The ingestion RfD is 2.0 mg/kg-day, with
an uncertainty factor of 100 (EPA, 1996), but no value is listed for inhalation RfC. There is no
evidence of carcinogenic activity (Class D) in humans or laboratory animals exposed to Xylenes
(EPA, 1996), and, therefore, no SFs exist.

Tritium CASRN 010028-17-8. At most tritium facilities, the most commonly encountered forms
of tritium are tritium gas (HT) and tritium oxide (HTO). Other forms of tritium may be present,
such as a metal tritides, tritiated pump oil, and tritiated gases such as methane and ammonia. As
noted earlier, deuterated and tritiated compounds generally have the same chemical properties as
their protium counterparts, although some minor isotopic differences in reaction rates exist.
'These various tritiated compounds have a wide range of metabolic properties in humans under

similar exposure conditions. For example, inhaled tritium gas is only slightly incorporated into
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the body during exposure, and the remainder is rapidly removed (by inhalation) following the

exposure. On the other hand, tritiated water vapor is readily taken up and retained in the body

water (tritium half-life is 12.3 yrs). The slope factor for tritium is 7.15E-14 pCi™ for ingestion,

and the slope factor is 9.59E-14 pCi for inhalation (EPA, 1995).

1.4.2 Toxicity Summary
Table 1.4-1 summarizes the toxicity information, including the constituent of potential concern

RfDs, slope factors, and EPA cancer classification.

Table 1.4-1
Summary of Toxicity Data for COPCs at Rulison, Colorado
Radiological Slope Factors
. < . External
Radionuclides Hal;al.r:;a I(r:g?ds;g? I?rtilsaklj;tg)n Exposure
{risk/pCi-q)
Tritium 12.3 7.15x 10?2 9.59 x 10 2 0.00
Chemical Toxicity Values
Oral Inhalation
Chemicals Oral RfD Inhalation R{C Cancer Slope Factor " Slope
(mg/kg-day) (mg/kg-day) Class (m p,r’k day)" Factor
9GO | (mgikg-day)™
Barium 0.07° 0.0005 * No Data No Data No Data
Benzene No Data No Data A° 0.029° 0.029°
Chromium 1! 10° No Data No Data No Data No Data
Chromium Vi 0.005° No Data A No Data 422
Ethyibenzene 0.1 " 0.29° D¢ NA " NA
Lead No Data No Data B2° No Data No Data
Toluene 02° 0.11° D NA NA
TPH as Diesel 0869 No Data NA No Data N¢ Data
Xylene 2.0° No Data D NA NA
SEPA, 1995
EPA, 1996
dHuman carcinogen
eNc:t classifiable as to human carcinogenicity
1

Not applicable

YEPA, 1993
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1.5.0 Risk Characterization

This section provides a characterization of the potential health risks associated with the intake of
constituents of potential concern in subsurface soil. Risk characterization compares estimated
potential cancer risks with reasonable levels of risk (slope factors) for carcinogens and compares
estimated daily intake (rate) with reference levels (reference doses) for noncarcinogens.
Carcinogens may also pose a systemic (noncarcinogenic) hazard, and these potential hazards are

characterized in the same manner as other noncarcinogens.

Estimation of potential risk from exposure to the COPCs is based on RAGS (EPA, 1989). This
assessment employs a health-protective bias that leads to a conservative estimation of the risk.
The exposure of individuals to an RME is described in Section 1.3.1 and evaluated in Section
1.3.2 to provide estimates of daily intakes. These estimated intakes (rates) are evaluated with the
individual chemical toxicological values (Section 1.4.1) to determine the potential carcinogenic

risks and the potential hazards to human health.

1.5.1 Estimation of Carcinogenic Risk

In evaluating the calculated residential exposure from potentially carcinogenic COPCs, a
reasonable level of risk must be selected. The EPA uses an incremental lifetime cancer

risk (ILCR) (also referred to as excess cancer risk) of 1 in 10,000 (1 x 10™*) as the upper limit of
acceptable risk at contaminated sites. In addition, in the National Contingency Plan (NCP)
(CFR, 1990), the EPA specifies a risk range of 10°° to 10™* for developing remediation goals for

the purpose of developing and evaluating remedial alternatives for contaminated media.

Based on the regulatory precedents cited above, a reasonable and appropriate maximum
acceptable ILCR for the site would be 107, As implemented under the NCP, pathway risks
greater than 10°° ILCR must receive risk management consideration (CFR, 1990). The
quantitative risk assessment is one of many factors that is considered in the decision-making
process for remediation. Therefore, there is no single risk value that defines "acceptable” and

- "unacceptable” risk. The purpose of this risk assessment is to present quantitative and qualitative

estimates of potential risk, and thus, all pathway risks greater than the lower bound of 107 will

be examined.

Cumulative site ILCRs were developed for subsurface soil and groundwater COPCs. These

cumulative ILCRs included all media and pathways that were appropriate to combine. These
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pathways occur when there is potential for an individual to be exposed to multiple pathways at
the same given instant in time. Where the cumulative ILCR site risk to an individual based on
the RME for both current and future land use is less than 107%, action generally is not warranted

unless there are adverse environmental impacts (EPA, 1991b).

The carcinogenic risk is estimated as the probability of an additional incidence of cancer. This

risk 1s:
IL.LCR = SF x Intake
where
ILCR = Incremental lifetime cancer risk (unitless)
SE = Carcinogenic SF [(mg/kg-day) ']
Intake = Chronic daily intake averaged over a 70-year lifetime (mg/kg-day).

The carcinogenic SFEs for the constituents of potential concern are presented in Table 1.4-1,
These are the most recent values cited in the EPA's IRIS (EPA, 1996), and the HEAST

(EPA, 1995). Surrogate values for constituents were not derived where no SF existed in the IRIS
or the HEAST.

For a given pathway and medium with exposure to several carcinogens, the following equation

was used to sum the cancer risk:

Risk,, = Y  ILCR (chem)

where
Risk, = Total cancer risk for pathway p (unitless)
ILCR (chem;) = Individual cancer risk for constituent i through exposure pathway p

(unitless)

Estimates of [ILCRs are provided for each exposure scenario and pathway in Section 1.5.3.

I-5-2



1.5.2 Estimation of Noncarcinogenic Risk
Constituents that pose a health threat other than cancer were evaluated by comparing an exposure

level or intake to an acceptable level or RfD. The ratio of estimated daily intake to the RfD is
termed the hazard quotient (HQ) and is defined as

I.

HO. - P
Q1.p RfDI
where
HQ,, = Individual HQ for exposure to constituent i through exposure pathway p (unitless)
L, = Daily intake via a specific pathway p for constituent i {mg/kg-day)
RfD, = RfD for exposure by the specific pathway (limited to oral and inhalation values)

for constituent 1 (mg/kg-day).

The RfD is an estimate of the intake level to which a human population, including sensitive
subpopulations, may be chronically exposed without a significant risk of adverse health effects
(EPA, 1989). The RfDs for the constituents of potential concern are listed in Table 1.4-1.
Because the HQ does not define intake response relationships, its numerical value should not be
construed as a direct estimate of risk, but it does suggest that a given situation should be more
closely scrutinized. The concept of the HQ implies the existence of a threshold for systemic
health effects. The HQ is a numerical indication of the fraction of acceptable limits of exposure
or the degree to which acceptable exposure levels are exceeded. As this quotient increases
toward unity, concern for the potential hazard of the constituent increases. A value above unity
is an indication of risk, although a direct correlation to the magnitude of the risk cannot be
drawn. The RfDs used in this risk assessment are the most recent values cited in the IRIS
(EPA, 1996) and HEAST (EPA, 1995), and for TPH, an EPA Region II document (EPA, 1993).

No surrogate values were derived.

In the case of simultaneous exposure to several constituents, the hazard index (HI) is calculated

to evaluate the potential risk from exposure to the mixture by summing the HQs for each
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chemical, medium, and pathway. The total HI incorporates the assumption of additive effects

when dealing with a mixture of components. The HI formula is as follows (EPA, 1989):

HI = Y HQ,
i=1
where
HI = Hazard index (unitless)
HQ, = Hazard quotient for exposure to constituent 1 (unitless)

Summation of the individual HQs could result in an HI that exceeds 1, even if no single chemical
exceeds its acceptable level. Mechanistically, it is not appropriate to sum HQs unless the
constituents that make up the mixture have similar effects on the identical organ. Consequently,
the summing of HQs for a mixture of compounds that are not expected to include the same type
of effects could overestimate the potential risk. The EPA recommends that if the total HI is
greater than unity, the components of the mixture should be grouped by critical effect, and

separate hazard indices should be calculated for each effect.

1.5.3 Results of the Human Health Risk Assessment

Risk for inorganic lead was calculated using the California Department of Toxic Substance
Control LEADSPREAD medel (DTSC, 1992). The model was run with the plant uptake turned
“off” because secondary pathways were not considered at Rulison. There are no regional data for
lead in air at Rulison, so the LEADSPREAD default value of 0.15 micrograms [pg]/m’ was
assumed. The maximum detected soil concentration of 119 mg/kg and the maximum detected
groundwater concentration of 5.1 pg/L were used as input parameters. The outpﬁt 1s summarized
as blood level concentrations for three potential receptor groups: adult, child (the most sensitive
population}, and occupational. The child blood level for Rulison at the 99th percentile was
calculated to be 7.2 pg/decaliter [dL] of blood. The lead whole body level of concern is 10
ug/dL of whole blood with a 0.01 risk of exceeding this value (DTSC, 1992). Therefore, based
on the above results, lead both in soil and groundwater at Rulison does not exceed the established

blood levels of concern.
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1.5.3.1 SGZ Mud Pits
Table I.5-1 summarizes the risks for the subsurface soil pathway for the SGZ mud pits. Included
in this summary is the IJLCR and HQ for each chemical of potential concern and pathway, and

pathway total ILCRs and HIs.

The human health risk assessment suggests that the level of contamination found on an
individual COPC basis at this site for the examined medium (subsurface soil} does not pose a
significant risk. None of the individual COPC risks is above an HQ of 1.0 or an ILCR

of 1 x 10°. :

For the SGZ mud pit soils, no total ILCRs and HIs exceed suggested guidance levels {(an ILCR of
1 x 10" or HI of 1.0) established by both state and federal regulators (see Sections 1.5.1 and 1.5.2

above).

1.5.3.2  Groundwater _
Table 1.5-2 summarizes the risks for the groundwater pathway at Rulison. Included in this

summary is the ILCR and HQ for each constituent of potential concern and pathway, and
pathway total ILCRs and HIs.

The humarn health risk assessment suggests that the level of contamination found on an
individual COPC basis at these sites for the examined medium (groundwater) does not pose a
significant risk. None of the individual COPC risks is above an HQ of 1.0 or an ILCR of
1x10°

For the drilling effluent pond and SGZ mud pits area groundwater, no total [LCRs and His

exceed suggested guidance levels (an ILCR of 1 x 10 or HI of 1.0) established by both state and

federal regulators (see Sections 1.5.1 and 1.5.2 above).
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Table 1.5-1
Incremental Lifetime Cancer Risks and Hazard Quotients/Indices for
Future Residential Exposure to Subsurface Soil at the SGZ Mud Pits
(Page 1 of 2}

Exposure Houte ChemianRadionuclide QuoTiae:Iatlfrlﬁdex ILCR®

incidental Ingestion Barium 1.0 x 10 ND®
Benzene ND 1.2 x 10*
Chromium IlI 3.0x10* ND
Chromium VI 1.2 x10% ND
Ethylbenzene 1.7 x 10 NAS
Lead ND ND
Toluene 1.0x 10°% NA
TPH as Diesel 2.0 x 10* ND
Xylene 1.4 x 10 NA
Tritium NA 1.1 E-11
Pathway Totals 1.4 x 10 1.2 x 10

Dermal Contact Barium 1.4 x 10 ND
Benzene ND 2.6 x10%
Chromium Il 4.2 x 10 ND
Chromium VI 1.7 x10° ND
Ethylbenzene 2.4 x 10°% NA
Lead ND ND
Toluene 1.4x10% NA
TPH as Diesel 8.2 x 10% ND
Xylene 1.9 x 10% NA
Tritium NA ND
Pathway Totals | 2.4 x 10 2.6x 10™
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Table 1.5-1

Incremental Lifetime Cancer Risks and Hazard Quotients/Indices for
Future Residential Exposure to Subsurface Soil at theSGZ Mud Pits
(Page 2 of 2)

Exposure Route Chemicai/Radionuclide Quol:iZ::frI: dex ILCR®

Inhalation of Dust Barium 5.6 x 10 ND
Benzene ND 5.0x10"®
Chromium [l ND ND
Chromium VI ND 1.2 x 107
Ethylbenzene 6.6x107° NA
Lead ND ND
Toluene 1.9x10™"" NA
TPH as Diesel ND ND
Xylene ND NA
Tritium NA 7.0x 107"
Pathway Totals 56x10° 1.2x 107

a . . .
Incremental lifetime cancer risk

No toxicity information available for the given pathway

Table 1.5-2
Incremental Lifetime Cancer Risks and Hazard Quotients/Indices for
Future Residential Exposure to Groundwater at Rulison
(Page 1.of 2)

Chemical/Radionuclide

Hazard Quotient/

Exposure Route Index ILCR®
incidental Ingestion Barium 5.2E-02 NA
Benzene NA 1.8E-07
Chromium Il 2.3E-04 NA
Chromium VI 9.4E-03 NA
Ethylbenzene 1.4E-04 NA
Lead NA NA
Toluene 7.0E-05 NA
TPH as Diesel 1.2E-02 NA
Xylene 1.1E-05 NA
Tritium NA 2.0 E-07°
Pathway Totals 7.4E-02 3.8E-07
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Table I.5-2 :
Incremental Lifetime Cancer Risks and Hazard Quotients/Indices for
Future Residential Exposure to Groundwater at Rulison
(Page 2 of 2)

Chemical/Radionuclide

Hazard Quotient/

ILCR®

Exposure Route Index

Dermal Contact Barium 1.5E-04 NA
Benzene NA 1.1E-08
Chromium Ill 6.8E-07 NA
Chromium VI 2.7E-05 NA
Ethylbenzene 3.0E-05 NA
Lead NA NA
Toluene 9.1E-08 NA
TPH as Diesel 7.1E-04 NA
Xylene 2.4E-06 NA
Tritium NA 9.0 E-11°
Pathway Totals 9.3E-04 1.1E-08

Inhalation of VOCs Barium NA NA

While Showering Benzene NA 9.56-09
Chromium Il NA NA
Chromium VI NA NA
Ethylbenzene 41E-06 NA
Lead NA NA
Toluene 7.6E-06 NA
TPH as Diesel NA NA
Xylene NA NA
Tritium NA 2.6E-09°
Pathway Totals 1.2E-05 1.2E-08

a - - .
Incremental lifetime cancer risk

Tritium sampling results are available only from the SGZ mud pits area greundwater monitoring walls.
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1.5.4 General Uncertainties
The overriding uncertainties associated with the risk characterization are as follows:

* The extrapolation of toxic effects observed at the high doses necessary to conduct animal
studies to effects that might occur at much lower, more realistic doses.

'+ The extrapolation from toxic effects in laboratory animals to toxic effects in humans
(i.e., responses of animals may be different from responses of humans).

+ The conservative estimation of receptor concentrations for constituents of potential
concern are above the true average and include maximum values and upper 95 percent
confidence limits.

+ The pathways selected are the most conservative (1.e., residential).
» Currently there is not a receptor point of contact at either area of concern. At the SGZ
mud pits, the potential contamination source is from subsurface soils; and for both the

drilling effluent pond and SGZ mud pits area groundwater, there is no domestic well
currently present.

» Pathway analyses have been conservative and generally do not include fate and transport
considerations (e.g., dispersion, adsorption) in the estimates.
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1.6.0 Groundwater Trigger Levels

Risk-based trigger levels were developed for the COPCs in groundwater. Trigger levels are
suggested concentrations of the COPCs which, if exceeded, would indicate a need to further
evaluate site monitoring data. These levels are a risk management tool and do not represent risk

levels at which remediation is necessary or at which regulatory levels are exceeded.

1.6.1 Methodology and Equations

The trigger levels were calculated using modified intake and risk equations to develop the
concentration for a given COPC which would be equal to a pre-established risk level. Using the
risk equations to target a specific risk level is often referred to as “back-calculating.” The
Rulison groundwater trigger levels were calculated based on either a incremental lifetime cancer

risk of 1 x 10 or a hazard index of 1.0. The trigger level provided for each COPC is the lower

of these two risk levels.

The following are the general equations used to calculate the risk-based trigger levels. All of the

input parameters, unless otherwise stated, are the same as those listed in Table 1.3-3.

The carcinogen trigger levels equation 1s

c - AT x BW x TR
' EFxEDxFx(Rx SF, + VFE x INR x ETs x SF; + SA x PC, x ETs x §F)

where
AT = Averaging time; period over which exposure 1s averaged (days)
BW = Body weight; the average body weight over the exposure period (kg)
C, = Constituent-specific trigger level (mg/L)
ED = Exposure duration (years)
EF = Exposure frequency (days/year)
ETs = Exposure time showering (hr/day)
IR = Ingestion rate {L/day)

I-6-1



INR = Inhalation rate { m*/hour)

F = Fraction of water from site (unitless, 1.0)

PC, = Constituent-specific dermal permeability (EPA, 1992) (see Table 1.3-2 for specific
values)

SA = Skin surface area (cm?)

Sf;, = Oralslope factor ((mg/kg-day)'')

Sf, = Inhalation slope factor (mg/kg-day) ')

TR = Target risk level (unitless, 1 x 10%)

VF = Volatilization factor (unitless, see Section 1.3.2.1.3 for the chemical specific

calculation process)

The noncarcinogen trigger level equation 1s

c - AT x BW x TR
' A .
EFx ED x Fx (B YFxINR x ETs S xPC.xETS)
RD, RfC, RD,
where
RfD, = Reference dose (mg/kg-day)
RfC, = Reference concentration (mg/kg-day)
TR = Target risk level (unitless, 1.0)

AT, BW, C, ED, EF, ETs, IR, INR, F, PC,, SA, and VF are the same as above.

1.6.2 Groundwater Trigger Summary
Table 1.6-1 summarizes the risk-based trigger levels for the groundwater COPCs. The detection
limits were provided to verify that the established trigger levels are above analytical detection

levels.
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Table 1.6-1

Summary of Rulison Groundwater Trigger Levels

Chemical

Risk-Based Trigger Level

Detection Level

{mg/L) (mg/L)
Barium 5.0% 0.02
Benzene 0.0052° 0.001
Chromium 1lI 712 0.02
Chromium VI 0.36° 0.02
Ethylbenzene 5.8° 0.001
Lead 1.0 0.002
Toluene 11.5% 0.001
TPH as Diesel 40.3* 0.5
Xylenes 116% 0.001

Radionuclide

Risk-Based Trigger Level
{pCi/L)

Detection Level
{pCi/L)

Tritium

1,300°

Varies

oBased on a combined pathway hazard index of 1.0
Based on a combined pathway incremantal lifetime cancer risk of 1 x 10
f“Trigg:ar leval based on a 10° risk level and not on dose. Established state and federal regulations may difier significantly.
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