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Executive Summary

This report presents information pertaining to environmental activities conducted during
calendar year 1992 at the U.S. Department of Energy Grand Junction Projects Office
(DOE-GJPO) facility in Colorado. It has been prepared in accordance with the
requirements of DOE Order 5400.1 and with supplemental guidance from the DOE
Headquarters. Monitoring and report preparation were performed by RUST
Geotech Inc. (Geotech), the prime contractor for the DOE-GJPO facility.

Environmental activities conducted at the GJPO facility during 1992 included those
associated with environmental compliance, site remediation, off-site dose modeling, and
radiological and 'nonradiological monitoring.

Three significant issues associated with environmental compliance emerged during 1992.
The first issue emerged in February when the DOE-GJPO's waste generator status
changed from that of a small quantity generator to a conditionally exempt small quantity
generator (CESQG). By maintaining status as a CESQG, the GJPO will be exempt from
the land disposal restrictions and associated restricted-waste storage prohibitions under
the Resource Conservation and Recovery Act.

The second issue was concerned with the generation of mixed wastes on the facility,
which was curtailed on May 8 because of the expiration of the Two-Year National
Capacity Variance for Mixed Waste. Following approval of several hazardous waste
compliance position documents, the CESQG Management Plan (Chem-Nuclear Geotech,
Inc. 1992a) was prepared, and mixed-waste generation was resumed in on-site
laboratories on November 30, 1992.

The third issue emerged on December 31 when the U. S. Environmental Protection
Agency (EPA), Region VIII, served the DOE-GJPO with a Notice of Noncompliance,
Compliance Schedule, and Notice of Opportunity for Conference and served Geotech
with a Complaint and Notice of Opportunity for Hearing. Both servings identified two
counts associated with the improper placement and storage of polychlorinated biphenyl-
contaminated uranium mill tailings in an on-site stockpile. An informal settlement
conference with EPA on March 16, 1993, resulted in the penalty associated with Count I
being reduced and Count II and its associated penalty being dismissed. No terms or
conditions for a consent agreement were reached in the informal settlement conference.

Four phases of the on-site Grand Junction Projects Office Remedial Action Project were
completed in 1992. Remediation activities, which included the removal of 161,589 tons
of uranium-mill-tailings-contaminated material from the facility, were conducted in
compliance with all applicable permits.

Off-site dose modeling for the GJPO was conducted to determine compliance with
current National Emission Standards for Hazardous Air Pollutants, Subpart H, and
applicable DOE Orders (5400.1 and 5400.5). Results of the modeling indicated an

xi



effective dose equivalent (EDE) from airborne radioparticulates of 5.710 x 10.5 millirems
per year (mrem/yr). This dose was derived from summing the doses caused by all air
emission sources on the facility. Air emission sources included three point sources and
one area source. The EPA standard for such emissions is 10 torero/yr. The collective
effective dose (population dose), including the radon source term, was calculated as
9.508 x 1_ person-rein per year. No standard is associated with this latter dose. The
total off-site EI_E to the public from all sources of radiation emanating from the facility
(radon, air particulates, gamma) was calculated as 9 mrem/yr, which is well below the
DOE dose limit of 100 mrem/yr above background.

The radiological and nonradiologic_il monitoring program at the GJPO facility included
monitoring of activities that generate potentially hazardous or toxic wastes and
monitoring of ambient air, surface water, and ground water. Pathways of potential
contaminant migration off site consist of atmospheric transport, wastewater discharge-
into the municipal sewer system, and ground-water discharge of the alluvial aquifer
subjacent to the facility. Operational wastes include sanitary effluent that is discharged
into the city of Grand Junction/Mesa County sewer system and hazardous wastes that
are stored and disposed of in accordance with the Resource Conservation and Recovery
Act. The total quantity of radioactivity released as airborne effluent from the GJPO
during 1992 was estimated to be 3.61 x 1{_s curies; the quantity released as liquid (sewer)
effluent was estimated to be 2.008 x l0 s curies.

The ambient air monitoring program included measurements of atmospheric radon,
particulate matter (radiological and nonradiological constituents), and gamma radiation.
Atmospheric radon concentrations were measured at 13 site'boundary and off-site
locations. No measured radon concentration exceeded the derived concentration guide
for radon specified by DOE Order 5400.5 (3 x 10.9microcuries per milliliter above
background) during 1992.

Air particulate monitoring was conducted at three on-site locations with high-volume air
particulate samplers. Maximum airborne concentrations of radium-226, thorium-230, and
uranium were all several orders of magnitude below the regulatory guidelines specified
by DOE Order 5400.5. EPA particulate matter (PMI0) standards of 50 micrograms per
cubic meter (/zg/m3)(annual arithmetic mean) and 150 t_g/m3 (24-hour average) also
were not exceeded at any location.

Gamma radiation was monitored at nine on-site and six off-site locations. All

monitoring locations yielded gamma radiation levels well below the DOE standard of
100 mrem/yr (above background).

Radiological and nonradiological constituents were monitored in surface waters on the
GJPO facility. Surface-water sources sampled in 1992 included the liquid effluent in the
underground sewer system, the North and South Ponds on the facility, and the Gunnison
River flowing adjacent to the facility. Samples were drawn from the sewer effluent to
ensure compliance with the city of Grand Junction's Industrial Pretreatment Permit.
Measured analyte concentrations were below threshold concentrations established by the
permit, with the exception of those for biochemical oxygen demand and total suspended
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solids, which exceeded threshold limits during the December sampling event. The cause
of the excessive concentrations was investigated and corrected immediately.

Analysis of samples collected from the North and South Ponds indicated the presence of
uranium, vanadium, arsenic, molybdenum, and sulfate in higher-than-background
concentrations. These analytes are associated with leachate from uranium mill tailings.

Within the Gunnison River, which flows adjacent to the GJ-POfacility, state water
quality standards for sulfate and manganese were exceeded during t992. Because these
excessive concentrations consistently occurred upstream as well as downstream of the
GJ-POfacility in 1992 as well as in past years, they are not believed to be related to
existing ground-water contamination or activities occurring at the GJ-POfacility.

Ground-water monitoring included sampling the shallow alluvial aquifer underlyingthe
GJPO facility. Analytical results showed that arsenic, lead, total dissolved solids,
selenium, molybdenum, nitrate, gross alpha, and uranium-234 and -238 are contaminating
the ground water. All of these analyte concentrations exceeded standards established by
the Uranium Mill Tailings Radiation Control Act and the Colorado Water Quality
Control Commission in one or more wells during 1992. These excessive concentrations
are consistent with previous years' monitoring results.

I xiii
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Introduction

The U.S. Department of Energy Grand Junction Projects Office (DOE-GJPO) facility is
located in Mesa County, Colorado, immediately south and west of the Grand Junction
city limits (Figure. 1). Lying within an accretionary bend of the Gunnison River, the
facility occupies an elongated, north-south-trending tract of 22.8 hectares (56.4 acres)
that is bounded on the west and south by the fiver and on the north and east by county,
city, and private property. An earthen dike runs between the facility and the river to the
west. The Gunnison River, which converges with the Colorado River about
0.8 kilometer (0.5 mile) downstream of the facility, is used for seasonal recreational
activities such as boating, fishing, and swimming. All domestic surface-water sources for
the Grand Junction area are located upgradient of the GJPO facility.

In the immediate vicinity of the facility, the river canyon is 455 to 610 meters (1,500 to
2,000 feet) wide and 18 to 49 meters (60 to 160 feet) deep and is incised into the
variegated siltstones, mudstones, and shales of the Brushy Basin Member of the
Morrison Formation. Beneath the facility is a fine sandy soft, several inches to several
feet thick, which is underlain by 6 to 12 meters (20 to 40 feet) of quaternary alluvium
composed of silty sands and sandy gravels. The ground water contained within the
alluvial aquifer has been contaminated by the leached products of uranium mill tailings.
Water from the aquifer is not used for any purpose.

Although immediately surrounded by agricultural lands, the facility lies within
1 kilometer (0.6 mile) of more densely populated areas of Grand Junction. The
1990 population of the city of Grand Junction and surrounding areas was approximately
85,000.

Personnel at the facility develop, support, and administer a variety of programs.
Historically, personnel were mainly involved in uranium procurement, evaluation of
domestic uranium resources, development of uranium extractive processes, and
advancement of geologic and geophysical exploration techniques. The current scope of
activities includes provision of considerable support to the federal government's various
remedial action programs. Housed on the facility are fully equipped laboratories for
analytical chemistry, mineralogy/petrology, radon, and electronics. Research groups at
the facility have received funding for specific projects from various entities, including the
U.S. Environmental Protection Agency (EPA), U.S. Department of Defense, and
DOE in conjunction with several universities.

Uranium milling, analyses, and storage were conducted on the facility for a period of

t approximately 30 years, but these activities ceased in the mid-1970s. All known
contamination is believed to be the result of these past activities. According to historical
records (those maintained by DOE and its predecessor agencies, the U.S. Atomic Energy

I Commission and the U.S. Energy Research and Development Administration),
approximately 29,024 metric tons (32,000 short tons) of ore was processed between 1943
and 1958. The resulting tailings consisted of approximately 136,100 cubic meters

t (yards) that was distributed throughout the site, as shown in178,000 cubic of material

I 1



[D CT N

n

CITY UMITS

T.IN GRAND

T.2S. MESANA'nONAL
RHITEWA_ |T

DOE-GRAND JUNCTION
PROJECTSOFT'ICEFAClUTY

o 5 MILE

0 8 KILOME'T_

-- GRAND MESA
I NATIONAL FOR[_I'

MESA COUNTY

N

DENVER I

COLORADO

GRANDJJNCTION

AOO030A_O_ 3\a\93

Figure 1. Site Location Map of the GJPO



Figure 2. Site investigations formally began in 1984 when the GJPO facility was
accepted into the DOE Surplus Facilities Management Program. The facility was later
transferred to the Defense Decontamination and Decommissioning Program. Under the
guidelines set forth in the Uranium Mill Tailings Radiation Comrol Act (UMTRCA),
site characterization and remedial action studies were initiated to assess the radiological
hazards at the facility. The results of these studies are presented in a radiological
characterization by Henwood and Ridolfi (198o). With the passage of the Superfund
Amendments and Reauthorization Act (SARA) by Congress in October 1986,
DOE-GJPO elected to comply with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) process as well as the National
Environmental Policy Act (NEPA) process. A Final Remedial Investigation/Feasibility
Study--Environmental Assessment (R!/FS--EA) was completed in 1989
(UNC Geotech 1989).

This Site Environmental Report presents information pertaining to environmental
activities conducted during calendar year 1992 at the DOE-GJPO facility. It has been
prepared by RUST Geotech Inc. (Geotech), the prime contractor for the DOE-GJPO.

The report is organized into nine major sections: Compliance Summary--
January 1, 1992, through April 1, 1993; Environmental Program Information;
Environmental Radiological Program Information; Environmental Nonradiological
Program Information; Ground-Water Protection Program; Quality Assurance;
Appendix A, Monitoring Data; Appendix B, Time-Concentration Graphs; and
Appendix C, Well Location Maps Showing Ground-Water Analytes that Exceed
Federal/State Standards.

The Compliance Summary section summarizes the GJPO's compliance with federal,
state, and local environmental requirements at the facility for the period January 1, 1992,
through April 1, 1993. It also includes descriptions of the facility's Pollution Prevention
and Waste Management programs and a list of environmental permits issued to the
GJPO by federal, state, and local regulatory agencies.

The Environmental Program Information section includes (1) a description of the
contamination present at the site, (2) a summary of air and surface-water monitoring
performed on and near the site, including a discussion of how monitoring results
compare with applicable standards, (3) a list of envirormlental documents completed in
1992 perta:aing to site activities, and (4) a summary of significant environmental
activities occurring at the site.

The third and fourth sections, Environmental Radiological and Environmental
Nonradiological Program Information, summarize the monitoring results from the
Environmental Program Information section in terms of radiological and nonradiological
monitoring, respectively. The former section also includes calculations of off-site dose.

In the Ground-Water Protection Program section, the hydrogeology at the GJPO facility
and the program co_ __cted to monitor ground water are described. Analytical results of

I ground-water monitoring are compared with federal and state standards, and diagramsshowing contaminant concentrations within ground water are presented.B
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The Quality Assurance section summarizes the measures taken to emure the quality of
monitoring data collected at and near the GJPO facility. This section also includes
results of the participation of the on-site Analytical Chemistry Laboratory in
interlaboratory cross-check programs.

Appendix A comprises analytical data collected during 1992 and is organized according
to medium (air, sewer, and water) and date sampled. Analytical data include radon, air
particulates, direct gamma radiation, meteorology, sewer effluent, surface water, and
ground water.

In Appendix B, data from selected.media and locations are presented graphically to show
changes in analyte concentratiom over time. Also included in the graphs is a
comparison between collected data and the applicable local, state, or federal standard.

In Appendix C, maps of alluvial well locations identify which ground-water analytes
exceeded their respective federal/state _tandards at each well. Results of each of the
1992 quarterly sampling events are presented.

This report includes an Abbreviations and Acronyms section, which follows the Table of
Contents; a References section, which follows the Ouality Assurance section; and a
Distribution List section, which lists persons and organizations who receive copies of this
report.
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Compliance Summary- January 1, 1992,
Through April 1, 1993

Compliance Status

Compliance status for each of the major environmental statutes applicable to the
DOE-GJPO facility is as follows:

Comprehensive Environmental Response, Compensation, and Liability Act

Although the DOE-GJPO facility was not listed on the National Priorities List by the
EPA, DOE-GJPO elected to follow the CERCLA process for environmental cleanup of
the facility. The Grand Junction Projects Office Remedial Action Project (GJPORAP)
was begun to remove residual radioactive materials (RRM) remaining on site from early
operations. An RI/FS--EA was completed in 1989, and a Record of Decision regarding
the planned action was finalized and approved by the DOE Idaho Field Office in
April 1990. Phase IV of the remedial action, which involved removal of RRM from the
South Pond area, was completed in August 1992. Phases II, HI, IC, ID, and V of the
remedial action, which included demolition of Buildings 6 and 31 and removal of exterior
RRM from areas west and southwest of the GJPO facility and adjacent to Building 7,
were completed in November 1992. Ongoing remedial action (Phase IVA) includes
removal of RRM from the northwest dike, the water line area by the North Parking Lot,
Treasure Island, Black Bridge Park, and an area east of Building 7.

Updates to the GJPORAP Information Repository, a CERCLA-required project file that
contains documentation of site activities, were prepared in October and December 1992.

A self-assessment of the DOE-GJPO's management of substances regulated by SARA,
Title III, is being conducted and is anticipated to be completed in 1993.

Clean Air Act

In response to Air Pollution Emissions Notifications submitted to the state of Colorado
during 19q0. four emission permits were granted initial approval by the Air Pollution
Control Division, Colorado Department of Health (CDH), on September 30, 1991, for
air emission sources on the facility. The Analytical Chemistry Laboratory's emissions are
permitted under Emission Permit No. 90ME402-1; the Sample Preparation Facility's
emissions are permitted under Emission Permit No. 90ME402-2; the facility boilers
emissions are permitted under Emission Permit No. 90ME402-3; and emissions from the
Petrology Laboratory, the blueprint machine in Building 938, and the paint booth and
degreasing unit in Building 28 are covered by Emission Permit No. 90ME402-4. The
state of Colorado is expected to grant final approval for these emission permits in
April 1993. Each permit will then require annual renewal.



Off-site dose modeling was conducted for the facility to determine compliance with
current National Emission Standards for Hazardous Air Pollutants (NESHAP),
Subpart H, and DOE Orders 5400.1 and 5400.5. The off-site dose resulting from 1992
emissions was 5.710 x I0.2millirems per year (mrem/yr). The EPA standard for such
emissions is 10 torero/yr.

Monthly remediation progress reports were submitted to _he EPA in compliance with an
agreement (dated October 29, 1991) made with that agency concerning NESHAP,
Subpart Q, Radon Emission Requirements.

During the week of August 3, 1992, the DOE Albuquerque Field Office (DOE-AL)
conducted an appraisal of environmental, health, and quality compliance at the
DOE-GJPO. One of the observations resulting from this appraisal pertained to Air
Quality Permit No. 89ME080-2F, which had been issued to the DOE-GJPO by the CDH
for mill tailings deposition at the state-owned repository. The observation noted that the
DOE-GJPO had not requested the CDH to rescind this permit, even though the
responsibilities for operating the state-owned repository had been transferred to another
contractor in July 1991. A request for cancellation of the pe .rmit was submitted to the
Air Pollution Control Division, CDH, on December 15, 1992. As of April 1, 1993, no
response to this request had been received.

Clean Water Act

The DOE-GJPO does not discharge any wastewater or storm water via a point source to
"waters of the United States." The facility, therefore, is exempt from the National
Pollutant Discharge Elimination System (NPDES) permitting requirements, as specified
in Section 402 of the Clean Water Act. In a letter dated July 28, 1992, the EPA,
Region VIII, determined that the types of storm-water runoff existing at the facility (e.g.,
runoff from employee parking lots and administrative buildings, sheet flow, etc.) do not
require an NPDES storm-water permit. No other NPDES-regulated wastewater
discharges from the DOE-GJPO facility are known to exist.

Domestic sewage effluent from the facility is routed to the publicly owned treatment
works operated by the city of Grand Junction. Sewage effluent was sampled monthly to
ensure compliance with the Class II, Industrial Pretreatment Permit (No. 0023), which
was issued in March 1989 and revised in April 1992. In accordance with the permit,
monitoring reports were submitted to the city of Grand Junction in January and
July 1992. Another revision to the permit (No. 23REV), which requires more frequent
sampling of the effluent but for a fewer number of analytes, was received from the city's
Industrial Pretreatment Program Coordinator in February 1993.

During 1992, all constituent concentrations measured within sewer effluent were below
their respective threshold limits established by the permit, with the exception of those for
biochemical oxygen demand (BOD) and total suspended solids (TSS). Concentrations of
these constituents exceeded threshold limits during the December sampling. These
results were reported immediately to the city of Grand Junction, and a resampling was
begun. During resampling, the cause for the excessive levels was discovered (electrical



cables within the sampling area had dislodged and had trapped solid debris at the
sampling site--see Sewer Effluent subsection of this report,for details) and corrected.

On February 16, 1993, a sewer effluent grab sample was collected at the north lift station
by the city of Grand Junction, as part of its permit oversight program. The pH of this
sample was 4.29, which exceeded the maximum discharge range of 5.5 to 9.5 for pH.
This was the first time, since issuance of the permit in March 1989, that pH was found to
be outside the acceptable range by either the city or the GJPO. Upon learning of the
low pH measurements, the on-site Analytical Chemistry Laboratory immediately initiated
procedures to neutralize all acid solutions prior to their discharge to the sewer system.
The sewer effluent at the site was resampled the next day, and measured pH levels
(7.36, 7.27, 8.46, 8.28) were found to be well within discharge limits.

In accordance with Section 404 of the Clean Water Act, a 404 Permit (Permit
No. 10040) was obtained from the U.S. Army Corps of Engineers (COE) in 1989 for
excavation of RRM from the facility dike and adjacent areas along the Gunnison River.
An extension of the 404 Permit was requested during 1991 and was received on
February 25, 1992. The permit is valid through November 1993.

Executive Order 11988 'Floodplain Management"

The Mesa Cotrnty Housing and Urban Design Flood Insurance Rate Map (July 1978)
places the GJPO facility within the 1,000-year floodplain. In accordance with Executive
Order 11988, "Floodplain Management," a Floodplain Management Plan was prepared
and a Mesa County Floodplain Development Permit was obtained for the facility and
GJPORAP operations.

Resource Conservation and Recovery Act

On March 29, 1991, the DOE-GJPO's waste generator status changed from a
conditionally exempt small quantity generator (CESQG) of hazardous waste to a small
quantity generator. This change resulted from the generation within a single month of
approximately 408 kilograms of mixed waste that was discovered during on-site remedial
action. Generation of this waste also resulted in the DOE-GJPO surpassing the amount
of accumulated hazardous and mixed waste allowed under CESQG status (1,000
kilograms). In February 1992, status was returned to a CESQG after the following
criteria were met: (1) a Part A permit application was submitted o,l January 22, 1992, to
the CDH and EPA (submission of the application officially commenced operations
within the hazardous and mixed waste storage unit [i.e., Building 42] as a Resource
Conservation and Recovery Act [RCRA] interim-status storage facility); (2) less than
1,000 kilograms of hazardous and mixed waste was in on-site accumulation; and (3) less
than 100 kilograms of hazardous and mixed waste was generated per month.

During 1992, approximately 595 kilograms of hazardous and mixed wastes was generated
from routine facility operations. Points of generation included Laboratory Services,
Maintenance, Information Services, Engineering, and Records Management. The



decrease in genera'ion rates from the previous year resulted from the implementation of
waste minimization efforts and a temporary curtailment of certain laboratory operatiom
from May to December 1992. The :omporary curtailment of laboratory operations,
which included a complete cessation of mixed-waste generation, occurred becausse of the
expiration on May 8, 1992, of the Two-Year National Capacity Variance for Mixed
Waste. In response to that event, four hazardous waste compliance position documents
were written, addressing

• Ignitability, flammability, and combustibility of solid waste samples;

• Management of analytical excess samples;

• Receipt of off:site hazardous waste at the DOE-GJPO interim status facility; and

• Management of land-disposal-restricted mixed waste generated at the
DOE-GJPO.

Copies of the documents were provided to the EPA, Region VIII; the CDH; and the
DOE-AL Environmental Protection Division. Following approval of the four position
papers by each of these agencies, the DOE-GJPO prepared the CESQG Management
Plan (Chem-Nuclear Geotech, Inc. 1992a), and on November 30, 1992, allowed the
resumption of mixed-waste generation in on-site laboratories in accordance with the
plan.

National Environmental Policy Act

In June 1992, the Final Draft Environmental Assessment of Facility Operations at the
Grand Junction Projects Office (Chem-Nuclear Geotech, Inc. 1992b) was approved by the
DOE-AL and, in July, was submitted to DOE-Headquarters (DOE-HQ) for review. In
January 1993, the DOE-GJPO was requested by DOE-HQ (EM-40) to revise and update
the EA to reflect conditions on the facility as of June 1993.

The DOE-GJPO met with DOE-AL NEPA staff in April 1992 as part of the
DOE-GJPO's transition to the DOE-AL. At that time, DOE-AL's Supplemental
Directive (5440.1D) was obtained for implementation at the DOE-GJPO. In
August 1992, new policy and procedures referring to the Supplemental Directive and
Secretary of Energy Notice (SEN) 15-90 were incorporated into the Environmental
Protection Manual (Chem Nuclear-Geotech, Inc. 1992c). °

As of April 1, 1993, 40 NEPA Categorical Exclusions and 12 NEPA Administrative
Records were completed or initiated. An in-house central record-keeping system that
documents and tracks NEPA determinations and the status of NEPA reviews and

approvals was established in November 1992 and is updated monthly. Monthly reports
listing active EAs and Environmental Impact Statements were prepared in accordance
with SEN 15-90 and submitted to the DOE-AL.



Toxic Substance Control Act

Radioactive uranium mill railings unknowingly mixed with polycldorinated biphenyls
(PCBs) were placed in the on-site temporary tailings stockpile in summer 1989. The
total volume of this commingled waste, before placement in the stockpile, was less than
1 cubic meter; the concentration of PCBs in the waste (before placement) ranged from
1t0 to 920 parts per million. Under EPA guidance, the PCB-contaminated tailings were
excavated and stored at the facility in steel roll-off containers.

On December 31, 1992, the EPA, Region VHI, served the DOE-GJPO with a Notice of
Noncompliance, Compliance Schedtrle, and Notice of Opportunity for Conference. The
EPA also served Geotech with a Complaint and Notice of Opportunity for Hearing.
Both servings identified two counts. Count I identified the placement of PCB-
contaminated tailings in the stockpile as improper storage for disposal of PCBs in
violation of 40 CFR 761.65(b). Count II identified storage of the PCB-contaminated
_ailings in the stockpile from summer 1989 to August 1991 as exceeding the 1-year limit
established at 40 CFR 761.65(a).

On March 16, 1993, Geotech held an informal settlement conference with EPA. As a
result of that conference, the penalty associated with Count I was reduced by 40 percent
because of Geotech's vo!,,atary notification of the incident and desire to comply with
Toxic Substances Control Act (TSCA) regulations. Count II and its associated penalty
were dismissed because of Geotech's inability to comply with the 1-year storage limit;
i.e., no facility able to treat both components of the commingled waste (PCBs and
uranium mill tailings) was available. No terms or conditions for a consent agreement
were reached in the infor:nal settlement conference.

PCB wastes generated by the Analytical Chemistry Laboratory during 1992 were
managed and stored in accordance with applicable regulations, with the exception of the
TSCA 1-year storage limitation. Liquid PCB wastes are awaiting off-site disposal
pending approval of The Application to Qualify Hazardous Wastes as Nonradioactive for
Off-Site Shipment for Purposes of Regulatory Compliance and Safety (i.e., the case-by-case
exemption) and the Performance Objective for Certification of Nonradioactive Hazardous
Waste, which address the DOE-HQ waste shipment moratorium (see Waste Management
subsection under Current Issues and Actions). Solid PCB wastes generated by the
Analytical Chemistry Laboratory, which include uranium mill tailings that have
undergone analysis for PCBs/pesticides, are included in the DOE-GJPO's 180-day mixed
waste inventory and treatment capacities report. Using information provided in this
report, a site treatment plan will be developed and will delineate available options for
treating these wastes.

Between the months of May 1992 and April 1993, asbestos abatement actions were
completed in Buildings 12, 20, and 3022 in compliance with local, state, and federal

regulations.

During the August 1992 appraisal of environmental, health, and quality compliance at
the DOE-GJPO, the DOE-AL issued a finding that addressed the absence of an asbestos
management plan. This finding was resolved in December 1992 when a policy
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establishing minimum requirements (in accordance with TSCA, state, and local
regulations) for conducting asbestos renovation or demolition at the facility was
incorporated into the Environmental Protection _anual (Chem-Nuclear
Geotech, Inc. 1992c).

Current Issues and Actions

DOE-HQ Baseline Environmental Audit

A baseline environmental audit conducted at the DOE-GJPO facility by the DOE-HQ ill
May and June 1991 resulted in the identification of 48 compliance and
best-management-practice findings. The findings, which are summarized in the
Environmental Audit of the Grand Junction Projects Office (DOE 1991a), were subdivided
into 316 action items requiring completion or resolution to achieve compliance. A
corrective action plan to address these deficiencies, the Grand Junction Projects Office
U.S. Department of Energy Baseline Environmental Audit Action Plan (Chem-Nuclear
Geotech, Inc. 1992d), was completed by the DOE-GJPO on January 21, 1992. As of
April 1, 1993, approximately 95 percent of the action items had been completed.

The audit team recognized DOE-GJPO's system for ground-water well record
organization and retention as a noteworthy practice. The entire history of each well on
the facility, including records of the well permit, well construction details, and monitoring
data, is contained in one file. This system allows quick and easy access to well
information.

Pollution Prevention Awareness Program

In accordance with DOE Order 5400.1, the Pollution Prevention Awareness Program was
implemented in March 1992 with the issuance of the Waste Minimization and Pollution
Prevention Awareness Plan (Chem-Nuclear Geotech, Inc. 1992e). Discussed in the plan
are the basic components of a pollution prevention awareness program, which include
employee awareness, training, incentives, and awards.

Waste Management

Small quantities of low-level radioactive, mixed, and hazardous wastes were generated at
the DOE-GJPO facility during 1992 in support of a variety of research and
environmental restoration programs. These wastes were managed according to Colorado
Hazardous Waste Regulations and DOE Orders 5400.3, Hazardous and Radioactive
Waste Program, and 5820.2A, Radioactive Waste Management.

l During 1992, hazardous wastes originated from a variety of on-site sources, including
Information Services, Engineering, the Boiler Plant, and various maintenance and
laboratory operations. Low-level and mixed wastes originated primarily from the
Analytical Chemistry Laboratory as sample residue, sample extractant, and unused or
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unusable radiochemicals. Because of the DOE-GJPO dependence upon off-site
treatment and disposal facilities, a key element of the waste management program was
the implementation of an aggressive waste minimization program. DOE-GJPO's Waste
Minimization and Pollution Prevention Awareness Plan (Chem-Nuclear Geotech,
Inc. 1992e) was updated and reissued in March 1992.

As a result of the DOE-HO waste shipment moratorium, The Application to Qualify
Hazardous Wastes as Nonradioactive for Off-Site Shipment for Purposes of Regulatory
Compliance and Safety and the Performance Objective for Certification of Nonradioactive
Hazardous Waste were prepared and submitted to the DOE-HQ in October 1992 and
January 1993, respectively. These documents discuss the procedures by which hazardous
wastes shipped off site will be verified as nonradioactive.

The CESQG Management Plan (Chem-Nuclear Geotech, Inc. 1992a) was completed in
November 1992. This plan establishes the process by which hazardous and mixed waste
generated at the facility will be managed to maintain the GJPO's status as a CESQG.
By maintaining status as a CESQG, the GJPO will be exempt from the land disposal
restrictions and associated restricted-waste storage prohibitions under RCRA. CESQG
status also will allow the GJPO to generate mixed wastes, even though treatment
technology and capacity have not been identified.

Summary of Facility Permits

DOE-GJPO facility permits that were active during the 1992 calendar year include

• Forty-seven well permits (Permit Nos. 039687 to 039733) issued by the Colorado
Division of Water Resources for GJPO monitoring wells in September 1991 and one
permit issued in September of 1992 (No. 166057). Well permits regulate the
installation and abandonment of monitoring wells. Water-level measurements and
water quality analyses are submitted to the Division of Water Resources upon
request.

•• A gravel pit permit (Permit No. 037845-F) issued in 1990 by the Colorado Division of
Water Resources. Required if excavation activities expose ground water, this permit
is valid until remedial work at the DOE-GJPO facility is complete.

• A State of Colorado Section 401 Water Quality Certification (No. 2030) issued to the
DOE-GJPO facility in 1988 by the CDH to control erosion and sedimentation of the
Gunnison River resulting from excavation activities associated with radioactive tailings
removal and transportation. This certification is valid until remedial work at the
facility, is complete.

• A Mesa County floodplain development permit (Permit No. F-l-90) reissued in 1990
by the Mesa County Engineering Department. This permit allow_ for reconstruction
of the flood control dike along the Gunnison River and is valid through completion of
remedial work.
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• An industrial pretreatment permit (No. 0023), issued by the city of Grand Junction for
discharging sewer effluent to the city's wastewater treatment plant. The permit is
valid through May 1996.

• A 404 permit obtained from the COE in 1989 for remedial excavation of the facility
dike and adjacent area_ along the Gunnison River. This permit is valid through
November 1993.

• Six State of Colorado air emission permits for air emission sources on the facility and
for G_I'ORAP activities. The permits are valid through 1993 and were issued as
follows:

-- Permit No. 90ME402-1: Issued for the Analytical Chemistry Laboratory; acid
consumption is limited to 900 gallons per year (gal/yr), volatile organic compound
consumption is limited to 2,000 gal/yr. All permit conditions were met in 1992.

-- Permit No. 90ME402-2: Issued for the Sample Preparation Facility; processing of
soil samples is limited to 66 tons per year (tons/yr)..All permit conditions were
met in 1992.

-- Permit No. 90ME402-3: Issued for the facility heating boiler; consumption of
natural gas is limited to 30 x 106cubic feet per year; consumption of #2 fuel oil is
limited to 281 x 10s gal/yr. All permit conditions were met in 1992.

-- Permit No. 90ME402-4: Issued for the Petrology Laboratory, blueprint machine,
degreasing unit in Building 28, and paint booth; consumption of solvent for
degreaser is limited to 55 gal/yr, aqueous ammonium hydroxide for the blueprint
machine is limited to 12 gal/yr, and paints and thinners are limited to 200 gal/yr.
All permit conditions were met in 1992.

-- Permit No. 89ME080-1F: Issued for removal of GJPORAP material; removal of
material is limited to 307,495 tons/yr. All permit conditions were met in 1992.

-- Permit No. 89ME080-2F: Issued for placement of GJPORAP material at
state-owned repository; placement of material is limited to 30"7,495tons/yr. All
permit conditions were met in 1992.
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Environmental Program Information

Sources of Contamination

A historical survey (McGinley 1987, 1988) and a radiological characterization (Henwood
and Ridolfi 1986) were conducted to determine the nature and extent of contaminated
materials at the GJPO facility. The historical survey indicated that the pilot-plant
operations of the 1940s and 1950s were almost exclusively responsible for the
contaminated materials at the facility. The radiological characterization summarized the
findings of surface-soil surveys, soil borings, subsurface radiological logging, North and
South Pond sediment sampling, and building surveys. From these studies and from
information generated during initial phases of remedial action at the site, the total
volume of uranium tailings and tailings-contaminated material was estimated at
191,000 cubic meters (250,000 cubic yards). The tailings and related materials occupied
approximately 8 hectares (20 acres). Areas of contamination included the Tailings area,
the North Pond area, the Leased Army Reserve area, the South Pond area, the dike area
along the Gunnison River, and a number of smaller, scattered locations (see Figure 2).
A critical pathway analysis, which identified sources of radiation and pathways of
radiation exposure at the facility, was performed in 1987 and documented in the GJPO
facility RI/FS--EA (UNC Geotech 1989).

Environmental Monitoring Summary

Air

Atmospheric Radon

An atmospheric radon monitoring program was established at the GJPO facility in 1984
and continues today. At the conclusion of the 1984 sampling period, the number of
sampling locations was reduced from 25 to 8 but was increased to 13 in November 1990
in response to GJPORAP activities. Atmospheric radon concentration is measured with
Landauer Radtrak®alpha-sensitive detectors. The detectors, placed in duplicate 1 meter
above the ground surface (see Figure 3 for locations), are collected and analyzed on a
quarterly (3-month exposure) basis.

Results of the 1992 radon monitoring program are summarized in Table 1 and listed by
sampling period in Tables A-1 through A-4 in Appendix A. Table 1 also compares
measured averages of 1992 data with the derived concentration guide (DCG) established
for radon by DOE Order 5400.5, Radiation Protection of the Public and the Environment.
Used as reference values for conducting radiological environmental protection programs,
DCGs represent concentrations that would cause a member of the public, residing at the
point of collection, to receive a dose of 100 mrem in a year from inhalation of radon gas
or a specific radionuclide. The radon DCG established for DOE facilities is
3.0 x 10.9 microcuries per milliliter (#Ci/mL) above natural background; background
levels at the GJPO are 0.84 x 10.9#Ci/mL (UNC Geotech 1989). As indicated in
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Table 1. Comparison of Average Annual Radon Concentratiorts At and Near the
GJPO Facility with the DCG

RadonConcentrationa

Sampli ng Annua1 DCG
Location Average (Including background)

(pCt/mL) o (pCi/mL)

On-Site

RN-G-01 6.50E-10 3.84E-09
RN-G-03 6.38E-10 3.84E-09
RN-G-04 5.75E-10 3.84E-09
RN-G-05 5.13E-10 3.84E-09
RN-G-08 4.83E-10 3.84E-09
RN-G-09 9.13E-10 3.84E-09
RN-G-IO 4.00E-10 3.84E-09

Off-Site

RN-G-17 5.13E-10 3.84E-09
RN-G-18 6.63E-10 3.84E-09
RN-G-19 5.13E-10 3.84E-09
RN-G-Z3 4.Z5E-10 3.84E-09
RN-G-24 6.38E-10 3.84E-09
RN-G-25 5.38E-10 3.84E-09

aScientificnotationE : "x 10".
blpCi/mL= 3.7 x 104 becquerels/mL.

Table 1, average annual radon concentrations at all locations were below the DCG,
which is consistent with previous years' results. On-site radon concentrations in 1992,
however, generally were lower than those measured in 1991. This overall decrease in
concentration probably occurred as a result of GJPORAP activities, which included
removal of on-site radon sources (mill tailings and tailings-contaminated soil).

Air Particulates

Air particulate monitoring is conducted to comply with all applicable local, state, and
federal regulatory requirements. DOE Order 5400.1, General Environmental Protection
Program, specifies that effluent monitoring will be conducted to provide representative
measurements of the quantities and concentrations of pollutants in airborne discharges.
Demonstrations of compliance with the public dose limits of DOE Order 5400.5 and
40 CFR 61, Subpart H, National Emission Standards for Emissions of Radionuclides Other
Than Radon From Department of Energy Facilities, are based on calculations that use
information obtained from environmental monitoring programs. In addition, DOE
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Order 5400.5 lists DCGs for air that provide reference values for conducting radiological
environmental protection programs. The DOE guidance document, Radiological Effluent
Monitoring and Environmental Surveillance (DOE 1991b), recommends identifying and
monitoring diffuse sources such as tailings piles. National primary and secondary
ambient air quality standards (40 CFR 50), which have been deemed appropriate and
applicable for this facility, define maximum acceptable levels of particulate matter.

The GJPO ambient air particulate sampling program was initiated in December 1985 to
monitor GJPORAP activities and to monitor the impact of radionuclide point source
emissions on the facility's air quality. The initial air particulate sampling network
consisted of three high-volume air.samplers that sampled ambient air at 40 standard -
cubic feet per minute (scfm) for 24 hours every sixth day. Metal towers were erected on
concrete pads at the sampling sites, and samplers were mounted with filters 3 meters
(10 feet) above ground level. In 1987, 10-micrometer (_,m) size-selective inlets were
installed in the intake of the sampler to separate particulate matter 10 _m or smaller
(PMIo) from larger particles. The 10-_m or smaller particles are considered to be the
biologically damaging component and are collected on the glass-fiber filter in the
sampler. The heavier windblown particulates and fugitive dust are eliminated by the
10-1zmsize-selective inlet.

The sampling sites (see Figure 4) were selected on the basis of prevailing wind directions
at the GJPO facility. Two principal wind vectors occur: north-northwest and south-
southeast. The south station (AIR-G-l) is located in the south portion of the facility
near Building 35; the west station (AIR-G-2) is located on the north edge of the Tailings
Area; and the north station (AIR-G-3) is located in the north portion of the facility,
northeast of the North Pond.

The 1992 air paniculate sampling network consisted of three high-volume air particulate
samplers. Radiological analytes, which included uranium (natural), radium-226, and
thorium-230, were sampled continuously for a 5-day period each month. PM_0,the only
nonradiological constituent measured, was sampled for a 24-hour period every sixth day.
A summary of 1992 results are in Table 2, and results of individual sample analyses are
in Tables A-5 through A-10 in Appendix A.

Table 2 compares uranium, radium-226, and thorium-230 DCGs (inclusive of background
levels) with maximum and average concentrations measured at the GJPO facility during
1992. All measured concentrations are well below the respective DCGs. In Appendix B,
Figures B-1 through B-3 show concentrations of uranium, thorium-230, and radium-226
as a percentage of their respective DCGs at station AIR-G-2 during 1992. Graphs for
monitoring stations AIR-G-1 and AIR-G-3, although not included in this report, exhibit
trends similar to AIR-G-2 graphs.

Acceptable levels of PMt0 are defined by the EPA under the National Ambient Air
Quality Standards; these levels have been adopted by the state of Colorado. The PMt0
standard specifies a maximum annual average concentration of 50 micrograms per cubic
meter (#g/m 3) and a maximum 24-hour concentration of 150 #g/m 3. Maximum
measured values for this constituent in 1992 were below compliance levels (Table 2). In
Appendix B, Figure B-4 shows PM_0concentrations as a percentage of the EPA/state
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Table 2. Results of the GJPO Air Particulate Monitoring Conducted during 1992 _b

. Suspended
Radiological Elemnts Particulates

Radium-226 Thorium-230 Thorium-230 Uranium Uranium PM-1Q
(pCi/mL)C (/Ki/mL) (pg/mL) (pg/mL) (pCt/mL) (pg/mr'.)

DOG/Standard 1.OE-12 4.0E-14 No Standard No Standard 2.0E-12 150 Maximum
50 Annual Ave.

Station
Maximum 7.8E-16 2.1E-16 1.IE-08 4.4E-04 2.gE-16 45.1

AIR-G-I Average 2.9E-16 1.4E-16 7.2E-09 2.4E-04 1.6E-16 18.0
Count 12 (4) 12 (7) 12 (7) 12 (12) 12 (12) 57 (57)

Maximum 2.1E-15 1.9E-15 9.8E-08 1.2E-03 8.0E-16 48.8
AIR-G-2 Average 7.7E-16 4.5E-16 2.3E-08 4.6E-04 3.1E-16 18.0

Count 11 (6) 11 (11) 11 (11) 11 (11) 11 (11) 47 (47)

Maximum 6.4E-16 4.4E-16 2.3E-08 3.gE-04 2.6E-16 52.8
AIR-G-3 Average 4.1E-16 1.4E-16 7.2E-09 2.6E-04 1.7E-16 19.6

Count 12 (3) 12 (10) 12 (10) 12 (12) 12 (12) 51 (51)

aThe numbers given in this table are defined as follows:
Maximum -- Maximum concentration.
Average -- Average annual concentration. Only concentrationsabove the detectionlimit were

used in this calculation.
Count -- Number of samples collected (numberof sampleshaving concentrationsabove

detectionlimits).
bScientificnotation E = "x 10."

ci pCi/mL = 3.7 x 104 becquerels/mL.



standard for station AIR-G-2 during 1992. Although not included, graphs for the other
two monitoring stations exhibit trends similar to AIR-G-2.

Rad_nuclide Point Source Emisxions

Three point sources of radionuclide emissions occur on the GJPO facility: the Analytical
Chemistry Laboratory, the Oak Ridge National Laboratory (ORNL) Sample Preparation
Trailer, and the Sample Preparation facility (Baghouse). Because of the low emission
rates from these sources, the EPA, Region VIII, Office in 1991 waived the sampling
requirements indefinitely for the Analytical Chemistry Laboratory and the ORNL Trailer
and granted a 1-year waiver for the Baghouse. However, emissions from these sources
must be estimated using the method contained in 40 CFR 61, Appendix D. Estimated
emissions were calculated and entered into the dose model AIRDOSPC TM. Because of
the extremely small quantities emitted from the Analytical Chemistry Laboratory and the
ORNL Trailer, and because of the proximity of all three sources, the Analytical
Chemistry Laboratory and ORNL Trailer source terms were combined with the
Baghouse source term and treated as a single release point. Results of the modeling
estimated an effective dose equivalent (EDE) to the maximally exposed individual
(400 meters west-northwest of the facility) of 1.100 x 10 .3 mrem/yr, well below the DOE
and EPA limit of 10 rarem/yr.

J

Direct Gamma Radiation Monitoring

A direct environmental radiation monitoring program was begun at the GJPO facility in
April 1991 to assess the potential gamma radiation dose to persons on and near the
facility, in accordance with DOE Order 5400.5 and the DOE Environmental Regulatory
Guide for Radiological Effluent Monitoring and Environmental Surveillance (DOE 1991b).
Gamma radiation measurements are included, along with radiation measurements
associated with radon and air particulates, in the calculation of total off-site dose to the
public to determine compliance with the DOE standard of 100 mrem/yr above
background (see Environmental Radiological Program Information section).

During 1992, radiation measurements were made with CaSO4:Dy (calcium sulfate:
dysprosium) thermoluminescent dosimeters (TLDs). Fifteen monitoring locations
(Figure 5) on the GJPO facility and surrounding areas were monitored quarterly.

Results of the monitoring are presented in Tables A-11 through A-14 in Appendix A and
are summarized in Table 3, which compares measured values with the DOE standard.
The background level of gamma radiation, measured at TLD-G-15, was estimated at
91 mrem/yr. All on-site and off-site locations yielded annual average measurements well
below the DOE standard.
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Table 3. Average Annual Gamma Exposure Rates At and Near the GJPO Facility
during 1992

GammaExposure

Sampling Annual Average DOEStandard
Locati on (mrem/y_')a (mrem/yr) b

On-Site

TLD-G-01 94 191
TLD-G-02 96 191
TLD-G-03 112 191
TLD-G-04 110 191
TLD-G-05 98 191
TLD-G-06 102 191
TLD-G-07 97 191
TLD-G-08 103 191
TLD-G-09 103 191

Off-Site

TLD-G-IO 86 191
TLD-G-11 89 191
TLD-G-12 100 191
TLD-G-13 94 191
TLD-G-14 89 191
TLD-G-15 91 191

al mrem/yr = .01 millisieverts/yr.
bStandard includesbackgroundof 91 mrem/yr.

Meteorology

Meteorological monitoring was not conducted at the GJPO during 1992. Because of
problems associated with installation of a new system, valid data were not collected and
are therefore not included in this report. Meteorological data representative of the
GJPO were obtained from the National Weather Service Office in Grand Junction,

Colorado, and used in the dose modeling. A copy of this data is in Table A-15,
Appendix A.

Water

Sewer Effluent

In March 1989, an industrial pretreatment permit (No. 0023) was issued to the GJPO by
the city of Grand Junction and Mesa County. This permit was issued in accordance with
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provisions in Article 10 of Chapter 25, Code of Ordinance for the city of Grand Junction.
Article 10 sets forth uniform requirements for users of city and county publicly owned
wastewater treatment works and enables the city to comply with applicable state and
federal laws. These laws include the Clean Water Act of 1977, the General
Pretreatment Regulations (40 CFR 403), and the Colorado Water Quality Control Act,
all as amended. In addition, Article 10 requires monitoring, enforcement activities, and
user reporting.

Under provisions of the industrial pretreatment permit, the GJPO is required to sample
its sewer effluent semiannually and report the results to the city by January 31 and
July 31 each year. Table 4 lists the constituents required to be sampled and their
respective threshold limits, as established by the permit.

During 1992, sewer effluent was sampled monthly, with the exception of September,
October, and November, for the required constituents at the location labeled as
Manhole # 12 in Figure 6. Except for the December BOD and TSS concentrations, all
constituent concentrations measured during the year were below or within their
respective threshold limits. Table 4 summarizes the results of the sampling and provides
a comparison of the results with threshold limits and with historical maximum
concentrations. A complete list of sewer effluent sampling results is in Appendix A,
Tables A-16 and A-17.

During the December 1992 sampling episode, the analytical results for BOD and TSS
exceeded the permitted discharge limits. A resampling of the effluent was begun
immediately. During resampling, it was discovered that the electrical cables that
connected the flow sensor to the dedicated sampling line had become dislodged and had
caused an accumulation of solid debris within the sewer line. The cables were moved,

the sample site was flushed, and the cables were repositioned to avoid future
accumulation of debris. Results obtained from the analysis of the sample collected after
the sample site was cleaned were well below the permitted discharge limits for BOD
and TSS.

In addition to the required constituents, sewer effluent was sampled monthly (with the
exception of September, October, and November) for gross alpha, gross beta, total
dissolved solids, chemical oxygen demand, total organic halides, and total organic carbon.
The purposes of this sampling were (1) to establish baseline concentrations of these
constituents within the effluent and (2) to demonstrate compliance with DOE
Order 5400.5, which establishes limits on the discharge of radionuclides into the sewer
system. Gross alpha and gross beta analytical results indicated that monthly radionuclide
concentrations were well below established DCG values (listed in Chapter III of DOE
Order 5400.5). Results of these analyses are in Appendix A, Table A-16.

On February 24, 1992, a comprehensive characterization of sewer effluent was conducted
to provide information to the city of Grand Junction/Mesa County for an update of the
industrial pretreatment permit. The characterization included an analysis of organic
compounds, semivolatile organic compounds, herbicides, pesticides, and inorganic metals.
Data from this sampling are in Appendix A, Tables A-16 and A-17.
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Table 4. Comparison of 1992 and Historical Sewer Effluent Maximum Concentrations
with Permitted Threshold Limits _b

ll,,.,,H, ,,, ,, i ,.,,,,,

Threshold
Constituent Limitc 1992 Maxtmumd Historical Haximumd

Field Measurements

pH 5.5 to 9.5 6.81 to 8.63 6.78 to 8.15

Inorganics

Biochemical Oxygen 200 mg/L 3120 273
Demand

Cyanide 1.2 mg/L 0.191 ~0.0024
Oil and Grease 50 mg/L 48 49
Total SuspendedSolids 250 mg/L 696 249

Metals

Chromium 5 mg/L 0.0047 0.036
Copper 5 mg/L 0.0986 0.0716
Lead 0.69 mg/L 0.0203 0.0162
Mercury 0.08 mg/L 0.00076 0.0009
Nickel 3.98 mg/L -0.0157 <0.04
Silver 0.43 mg/L 0.0395 0.0125
Zinc 5 mg/L 1.06 0.735

Pesticides and PCBs

Polychlorinated 0.002 mg/L <0.002 <0.001
biphenylse

SemivolatileOrganics

Phenol 10 mg/L 0.33 0.33

aA "<" indicatesthat the maximum concentrationwas below detection
limits (numbershown is detection limit);a "~" indicatesan approximatevalue
(the value was outside the limits for which the instrumentwas calibrated),

b]992 industrialpretreatmentpermit No. 0023 issuedby the city of
Grand Junction.

CMaximumallowablecontaminantlevels.
dThe listed values are in the units shown under the ThresholdLimit

column.
ePolychlorinatedbiphenyls includeAroclor 1016, 1221, 1232, 1242, 1248,

1254, and 1260.
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Figure 6. Sewer Effluent Sampling Location at the GJPO Facility



Sury_e W_er

Surface-water sources at or near the G_PO facility include the Gunnison River, North
Pond, and South Pond. The Gunnison River is adjacent to the fa_.lity, flo_g along its
west boundary, and the North and South Ponds are located on the facility property
(Figure 7). All of these sources contain water perennially.

In accordance with the Colorado Water Quality Control Act, four state use classifications
have been applied to the segment of the Gunnison River adjacent to the GJPO facility"
(1) Recreation Class I, (2) Cold Water Aquatic Life Class I, (3) Domestic Water Supply,
and (4) Agriculture. Table 5 lists the most stringent numeric water quality standards
assodated with these classifications. |u the vicinity of the facility, the river is used for
irrigation and for limited seasonal recreational activities such as boating, fishing, and
s_g.

In 1990, surface-water sampling frequency was increased from a semiannual to a
quarterly basis when remedial activities commenced at the GJPO facility. Ouarterly
sampling continued throughout 1991 and 1992. Grab samples were taken from six
locations at or near the facility: four from the Gunnison River and one each from the
North and South Ponds. Gunnison River samPles were taken upstream of, adjacent to
(two samples), and downstream of the facility near the shore of the river; the North and
South Ponds were sampled near their west shores.

Surface waters were analyzed for specific conductance, pH, and alkalinity in the field and
arsenic, barium, cadmium, calcium, chloride, chromium, iron, lead, magnesium,
manganese, molybdenum, nitrate, potassium, selenium, sodium, sulfate, total organic
carbon, vanadium, gross alpha, radium-226, radium-228, uranium-234, uranium-238, and
thorium-230 in the laboratory. These analytes were chosen to characterize general water
quality and to monitor the effects of contaminated alluvial ground water on surface-water
quality. Maximum historical analyte concentrations and 1992 analyte concentrations
within the Gunnison River are summarized and compared with state standards in
Table 5. Several constituents listed in the table, such as copper, mercury, nickel, silver,
zinc, nitrite, dissolved oxygen, and fecal coliform, were not analyzed for in 1992 because
they were measured historically, and either no standards were exceeded or no
relationship was found between alluvial ground-water contamination and Gunnison River
concentrations for those analytes. A complete list of surface-water sampling results for
1992 is in Tables A-18 through A-21 in Appendix A.

Analyte concentrations observed in samples from the fiver, with the exception of sulfate
and manganese, were below or within applicable state standards. Sulfate concentrations
exceeded the standard at all sampling locations on the fiver in March, September, and
December. Manganese concentrations exceeded state standards at upstream and
downstream locations in March and at all locations in December. Maximum
concentrations for manganese and sulfate in 1992 occurred at the on-site sampling
locations. Currently, there is no evidence that discharges from the alluvial aquifer are
contributing to these elevated concentra'dons in the Gunnison River. With the exception
of uranium, no spatial or temporal patte,rns have been observed for any of the analyte
concentrations.
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Table 5. Comparison of State of Coloradoa Surface Water Quality Standards
with 1992 and Historical Maximum Concentrations in the Gunnison
Rive,b

Constituent State Stendbrd 1992 Maxima c Historical Naximumc,d

Up- On- _ Up- On- _o,n-
Gradient Site Gradient Gradient Site Gradient

e

fietdNeesm'lmts

pH 6.5-9.0 7.5-8.22 7.65-8.74 8.31-8.65 7.2-9.04 7.29-9.19 7.33-9.01

lnorgenics

ChLoride" 250.0 mg/L 10.8 11 I3.1 12.4 12.6 185
Dissolved Oxygen• 6.0 m_L ......... 9.5 9.3 9.5
Fecal Coliform 200 ()T ......... 1500 500 1300
Nitrate (as N)g 10.0 q/L 1.197 1.19 1.717 1.60_ 2.711
Nitrite (as N)h 0.05 mg/L ......... <.304 --- <.304
Sulfate 250.0 mg/L 451 453 450 513 512 792

Netats

Arsenic 0.360 mg/L -0.0034 -0.0035 <0.003 0.007 <0.1 0.005
Cadmium 0.021 mg/L <0.001 <0.001 <0.001 0.002 <0.002 <0.002
Copper 0.042 n_/L ......... 0.056 0.013 0.015
Iron 0.300 mg/L <0.01 <0.01 <0.01 0.43 <0.05 0.32
Lead 0.032 mg/L 0.0055 0.0035 <0.001 0.059 0.0118 0.001
Hanganese 0.050 mg/L 0.0603 0.0643 0.085 0.137 0.066 0.109
Mercury 0.0001 mg/L ......... <0.002 <0.002 <0.002
Nickel 0.295 n_/L ......... 0.005 0.003 0.007
Selenium 0.017 n_/L 0.0096 0.013 0.0062 0.009 0.014 0.008
SiLver 0.001 mg/L ......... <0.0005 <0.0005 0.0005
Zinc 0.372 mg/L ......... 19.2 0.38 0.97

RadioLogicat

Uranium i 40 pCi/LJ 10.42 14.39 12 8.5 12.2 22.644

acolorado Department of Health Uater Quality Control Division, Standards for the Gunnison River segment,
revised January 30, 1991.

bA "---" indicates no data availablo; a ,<0, indicates that the maximumconcentration Has belo_ detection
limits (number shown is detection limit); a "-" indicates an approximate value (the value _as outside the limits
for which the instrument was calibrated).

CThe values are in units shown under the Standards colulm.
dBased on maxinun concentrations observed from 1980 through 1991.
eHeasured values represent the minimum measurement observed; compliance with the standard is indicated by a

quantity larger than the standard.
tColonies/lO0 mL
gNitrate (as N) was derived for measured Nitrate using the conversion: Nitrate (as N) = N03+4.427.
hNitrite (as N) was derived for measured Nitrite using the conversion: Nitrite (as N) = N02+3.285.
iUranium concentrations which were measured in mg/L were converted to pCi/L for conT)arisonpurposes.

The conversion assumesecjuilibrium and an activity of 0.666 pCi/L.
J1 pCi/L = 3.7 x 10"¢ becquerels/L.

28



Uranium concentrations within the Gunnison River may have been affected by alluvial
pound-water discharges but not to the extent that state water quality standards were
exceeded. Figures B-5 through B-7 (Appendix B) show uranium concentrations over time at
the upstream, on-site, and downstream sampling locations on the Gunnison River.
Generally, concentrations of uranium are higher at the downstream location than
at either the upstream or on-site locations, and increases and decreases in uranium
concentrations at the three sampling locations occur at the same time. These trends may
indicate a discharge of uran'.am-contaminated pound water into the Gunnison River.
Uranium concentrations will continue to b. monitored to detect further changes in surface-
water quality that may occur in response to on-site mill tailings remediation.

The North and South Ponds are recharged by the shallow alluvial aquifer underlying the
facility and express some of the same characteristics as the ground water (see Ground-Water
Protection Program section of this report).. Like the ground water, these surface water
sources are contaminated by the leached products of uranium mill tailings.
Although state surface water standards for the Gunnison River are not applicable to these
water bodies, the standards provide a useful reference for contaminant evaluations.
Concentrations of chloride, manganese, uranium-234 and -238, and sulfate in the North
Pond exceeded state standards for these constituents during 1992. The maximum chloride
concentration was 414 milligrams per liter (rag/L), the maximum manganese concentration
was 0.287 rag/L, the maximum uranium-234 and -238 activity was 363.5 picocuries per liter
(pCi/L), and the maximum sulfate concentration was 3,200 mg/L (see Tables A-18
through A-21, Appendix A). In the South Pond, concentrations of manganese, uranium-234
and -238, and sulfate exceeded state standards. The maximum manganese concentration was
1.8 rag/L, the maximum uranium-234 and -238 concentration was 474.94 pCi/L, and the
maximum sulfate concentration was 1,900 mg/L (see Tables A-18 through A-21).

Remedial activities at the GJPO facility include removal of the source of ground- and
surface-water contamination. When these sources have been removed, water quality should
improve over time in the Gunnison River and North and South Ponds.

Environmental Permits and Document Preparation

Permits obtained in 1992 for the GJPO facility and GJPORAP operations are listed in the
Compliance Summary section of this report.

Environmental documents completed in calendar year 1992 included

• Monthly remediation progress reports, submitted to the EPA in compliance with an
agreemem made with that agency concerning NESHAP, Subpart Q, Radon Emission
Requirements.

• Annual NESHAP, Subpart H, report submitted to the EPA.

• Grand Junction Projects Office Site Environmental Report for Calendar Year 1991 (Chem-
Nuclear Geotech, Inc. 1992f).
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• Grand Junction Projects Office Facility, Grand Junction Projects Office Remedial Action
Project, Monticello Mill Tailings Site Sampling and Analysis Plan for Environmental
Monitoring (Chem-Nuclear Geotech, Inc. 1992g).

• 1991 Radioactive Effluent and On-Site Discharge report for the GJPO.

Environmental Activities

Site Management Inspections

Inspections of the GJPO facility were conducted on a monthly basis during 1992. Site
Management personnel were assisted by DOE and by Geotech representatives from
Environmental Services, Quality Assurance, and Health, Safety, and Security. The
inspections focused on waste management, pollution prevention, safety, and general
housekeeping. The inspection team examined work areas, equipment storage areas,
aboveground storage tanks, waste storage areas, and ongoing work. An important aspect of
the inspections was the identification of potential environmental compliance issues related to
the temporary storage of GJPO hazardous, radioactive, and mixed wastes.

Self.Assessments

The Self-Assessments Program was formally established in March 1991 at the GJPO facility
to provide a comprehensive review process of activities associated with environmental
protection, safety and health, management systems, and organizational structure. The
objectives of the program are to achieve the highest level of safety for the public,
environment, and employees at the facility and to provide feedback to management for the
improvement of compliance and operations at the facility.

During 1992, 33 self-assessments were conducted for a variety of programs/procedures
occurring on the GJPO facility. Topics of the self-assessments inclu.ded management and
organization, health and safety, and environmental concerns. To date, no conditions
imminently hazardous to the environment or to health and safety have been found, although
numerous corrective actions have been implemented, as a result of the self-assessments.

Environmental Training

A number of environmental training courses were conducted at the GJPO facility during
1992 in compliance with federal regulations and DOE orders. Following is a brief
description of the courses:

• Environmental Awareness Training- developed by on-site personnel and offered
quarterly to increase awareness of environmental regulations and requirements.

• Hazardous Waste Operations Refresher -- provides an 8-hour SARA refresher course for
all employees who may enter hazardous waste sites.
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• General Employee Radiation Training -- completed by employees who desire unescorted
access to controlled areas on the facility.

• Radiation Worker Training -- completed by all employees who work in radiologically
controlled areas.

• Respirator Wearer Training/Respirator Supervisor Training -- completed by all
employees and supervisors of employees who work in areas containing potential
respiratory hazards.

• Orientation for Health, Safety, and Security -- developed for new employees; identifies
potential hazards on the facility, discusses requirements of 29 CFR 1910, and familiarizes
employees with facility security procedures.

• Health and Safety Update -- provides an annual refresher of the Orientation for Health,
i

Safety, and Security course.

• Hazardous Materials Transportation Training- tiffs 8-horn"course familiarizes
employees involved with the shipment of hazardous wastes with the requirements of the
U.S. Department of Transportation regulations and DOE Order 5480.3.

• Shipment of Radioactive and Other Hazardous Materials Training -- this 36-hour class
provides in-depth training in U.S. Department of Transportation regulations covered in
49 CFR 171-177; it emphasizes radioactive material packaging and transportation
requirements.

• Emergency Response Cadre Training -- provides training for personnel assigned to be
first responders to emergencies (e.g., spills) on the facility.

• Asbestos Abatement Worker/Supervisor/Management Planner Traininz -- familiarizes
employees with the proper procedures for the remediation of facilities containing
asbestos.

GJPORAP

A total of 161,589 tons of contaminated material was excavated from the GJPO facility in
1992 and transported to the state-owned temporary repository in Grand Junction. Phases II,
III, IC, ID, V, and IV of the remedial action were completed, and Phase IVA was begun
(see CERCLA subsection of the Compliance Summary section for details).

Commingled Waste Investigation Project

The Commingled Waste Investigation 7 oject (CWIP) was developed to ensure that no
radiologically contaminated materials commingled with hazardous wastes were transported
to the state-owned temporary repository. Several commingled waste investigations were
conducted in 1992 in conjunction with operational and remedial activities. In all cases,
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analytical results indicated that hazardous wastes were not present and, therefore, that the
material in question was not a commingled waste. However, stored wastes from three sites
excavated in 1989 and 1990 remain on site, awaiting proper disposal.

One of the sites contained waste that was excavated from a sump located on the west side of
Building 31 during 1989 G,IPORAP activities. Analyses of the waste showed it to be a
mixed waste, and it was stored in the DOE-GJPO's hazardous and mixed waste storage unit
(Building 42). Although treatment options for this waste are being pursued, none have yet
to be developed and approved.

Another site, a trench located in the hallway of Building 20, was excavated in 1990. Seven
55-gaUon drums of liquid and sludge were collected during cleanup of the trench. Five of
the drums contained trash produced during related asbestos abatement activities in the
building, whereas two of the drums contained commingled wastes: one comaining mercury
as a component and the other containing acetone and methylene chloride as components.
Like the mixed waste excavated from the sump, these wastes are awaiting the development
of treatment options before they can be disposed.

A third :ommingled waste stored on the facility and awaiting disposal is the PCB-
contaminated uranium mill tailings. This waste is discussed in the Compliance Summary
section of this report.
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Environmental Radiological Program Information

Radioactive Effluent Data

Radioactive effluent is released from the GJPO facility in four forms: liquid sewage
discharged to the city of Grand Junction publicly owned treatment works, air particulate
emissions, direct gamma radiation, and atmospheric radon. Effluent type and emitting
sources are

• Liquid sewage -- Analytical Chemistry Laboratory

• Point sources'of air particulate emissiom -- Bag,house; ORNL Sample Preparation
Trailer; Analytical Chemistry Laboratory

• Fugitive air paniculate emissions -- GJPORAP activities

• Direct gamma radiation -- tailings pile

• Atmospheric radon -- tailings pile, test pits, and radon calibration chambers

Radioactive liquid effluent is discharged from the Analytical Chemistry Laboratory to the
city.sewer system. Estimated total gross alpha and gross beta discharged during 1992 was
2.008 x 10.5curies. Because of the numerous isotopes and elements discharged, and because
of their small quantities, individual isotopes and elements were not measured in the effluent.
Analysis for individual isotopes would have been conducted if the total gross alpha/gross
beta concentration in any sample had been greater than five times the DCG reference value
of the most stringent isotope released (plutonium-240; DCG reference value of
3 x 10"s/_Ci/mL). This DCG reference value was not exceeded in any sample collected
during 1992.

Radionuclide emissions from the three point sources were estimated "according to
40 CFR 61, Appendix D. The source terms were combined and input into the dose model
AIRDOSPC'. The resulting dose estimate was 1.100 x 10.3mrem/yr EDE to the maximally
exposed off-site individual (400 meters west-northwest of the GJPO facility).

Fugitive airborne emissions from the remedial action currently being performed at the
GJPO also were estimated and modeled. Results of the modeling indicated an EDE of
5.600 x 10.2mrem/yr, which, when combined with the dose resulting from point source
emissions (1.100 x 10.3 mrem/yr), resulted in a total airborne radioparticulate dose of 5.710
x 102 mrem/yr (Table 6). Upon completion of the GJPO remediation, this air emission
source will be eliminated.
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Table 6. Effective Dose Equivalents CausedbyRadiological Emissions
from the GJPO Facility

Standard EDE

EDE from Airborne I0 mrem/yre 5.710 x 10.2mrem/yrb
Radiopart icul ates

Collective Effective Dose No Standard 9.508 x 10"3 person-rem/yr c
( i nc1udi ng Radon)

Total EDEto the Public d .00 mrem/yr 9 mrem/yr
above backgrounde

aEPA standard (40 CFR 61.92), airborneemissionsonly (excludesradon).
oi mrem/yr = 0.01 millisievert/yr.
ci person-rem/yr= 0.01 person-sievert/yr.
dSources of radiationincludedradon, air particulates,and gamma.
eDOE standardfrom DOE Order 5400.5; backgrounddose rate for the Grand

Junction area is 117 mrem/yr.

Gamma radiation was measured at 15 locations on and adjacent to the GJPO facility. All
on-site and off-site locations yielded annual average measurements well below the DOE
standard of 100 mrem/yr above background.

Concentrations of atmospheric radon were measured at 13 sampling locations on or near the
GJPO facility during 1992. Annual average radon levels at all sampling locations were
below the DCG established for DOE facilities. In addition, a radon source term derived
from an earlier flux survey was input into the MICROAIRDOS TM model to determine the
dose caused by radon emissions. The dose calculated by the model was 3.68 x 10.2 mrem/yr.

Total curies of each airborne radionuclide released during 1992 from the GJPO facility are
listed in Table 7. As stated previously, total releases by radionuclide from the Analytical
Chemistry Laboratory to the city sewer were not quantified. However, the estimated total
release to the city sewer for all radionuclides was 2.008 x 10.5 curies. Because sewer releases
were not considered a dose pathway, they were not included in the calculation of total EDE
to the public.

Sampling programs and monitoring results for these effluent sources are discussed further in
the Environmental Program Information section of this report.
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Table 7. Airborne Source Terms Used in the MICROAIRDOS" and AIRDOSPC TM

Models for the GJPO i

AlI Polnt Sources Comblned

Cilyra glYr Half Life (yr)

Americium-241 1.20 x 10"12 458

Hydrogen-3 2.00 x 10"1° 12.5
Lead-210 3.00 x I0"T 20
Plutonium-239 1 40 x I0"Iz 2 4 x 104

" 0 "7Polonium-210 3.00 x I 3.2 x 10"I
Radium-226 4.10 x 10.7 1602
Strontium-gO 3.60 x 10"11 28
Thorium-Z30 4.00 x 10.7 7.80 x 104
Thorium-232 4.90 x I0"a 1.41 x 10TM
Uranium-238 7.00 x 10.7 4.51 x 109
Uranium-235 4.80 X 10 .9 1 70 x 108
Uranium-234 3.80 x 10"11 2 47 x 105
Uranium-Total 1.98

Releases from 1992 Remedial Actions

Lead-210 4.40 x 10"14
Radium-226 1.70 x I0"s
Thorium-230 1.70 x I0"s
Uranium-238 2.60 x I0"6.
Uranium-235 1.80 x 10-8
Uranium-234 2.50 x 10"lz
Uranium-Total 7.92

Population Dose Source Terms

Americium-241 1.20 x 10"lz
Lead-210 3.00 x 10.7
Plutonium-239 1.40 x 1012
Polonium-210 3.00 x 10.7
Radium-226 1.74 x I0"s
Radon-222 19.43 1.0 x 10.2
Strontium-90 3.60 x 10"11
Thorium-230 1.74 x I0"s
Uranium-238 7.00 x 10.7
Uranium-235 4.80 x 10.9
Uranium-234 3.80 x 1011
Uranium-Total 9.90

al Ci/yr = 3.7 x 10I°becquerels/yr.
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Environmental Sampling for Radioactivity

Environmental sampling frequency, locations, and data tables for the GJPO radioactivity
effluent sources are described fully in the Environmental Program Information section.
Analytical methods and procedures are described in the Quality Assurance section.

Off-Site Dose Modeling

Off-site dose modeling was conducted at the GJPO during 1992 to determine compliance
with NESHAP, Subpart H, and DOE Order 5400.5. Both DOE Order 5400.5 and
NESHAP, Subpart H, limit airborne radiopaxticulate emissions (excluding radon) from DOE
facilities so that no member of the public will receive an EDE of greater than
10 mrem/yr. DOE Order 5400.5 requires the calculation of a collective population dose.
Results of the off-site dose modeling (Table 6) indicated an EDE to the maximally exposed
off-site individual of 5.710 x 10"'_mrem/yr, well below the standard of 10 mrem/yr. The
collective effective dose (population dose), including the radon source term, was 9.508 x 10.3
person-rem/yr (no standard established for this dose). Listed in Table 7 are the source
terms used for these dose calculations.

Total off-site dose to the public was calculated by summing individual doses caused by
radon, air-particulate, and gamma emissions. The resulting total EDE to the public was 9
mrem/yr, exclusive of background, well below the DOE dose limit of 100 mrem/yr above
background. Background dose rate for the Grand Junction area is 117 mrem/yr.
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Environmental Nonradiological Program Information

Nonradiological Effluent Data

Nom'adiological effluent sources at the GJPO facility include the sewer system, Analytical
Chemistry Laboratory, Boiler Plant, Petrology Laboratory, and uranium mill tailings piles.
During 1992, sewer effluent constituent concentrations were below the threshold limits
established by the city of Grand Junction's industrial pretreatment permit, with the
exception of BOD and TSS concentrations. These threshold limit violations occurred during
the December sampling event and are discussed in the Sewer Effluent subsection of this
report.

Air emission permits from the Air Pollution Control Division, CDH, were obtained for the
Analytical Chemistry Laboratory, Boiler Plant, and Petrology Laboratory. As a condition of
the permits, emissions from these sources cannot exceed 20 percent opacity. During 1992,
emissions from these sources met the opacity requirement.

In addition to the opacity requirement, the permit obtained for the Analytical Chemistry
Laboratory established limits on the quantity of chemicals that could be used annually. The
inventory of hazardous/radioactive chemicals maintained by the laboratory showed that no
limits were exceeded in 1992.

The permit obtained for the Boiler Plant established limits on its annual gas consumption to
ensure that individual pollutant emission rates would not exceed the limits established by
Colorado Air Polh::ion Control Regulations. Gas consumption by the plant was within
permitted limits in 1992.

Sampling during 1992 for PMIo from uranium mill tailings areas on the facility revealed that
concentrations of this pollutant in the air were well below EPA-established limits. The Air
Particulates subsection of this report contains a more detailed discussion of these sampling
results.

Environmental Sampling for Nonradiological Pollution

In addition to effluent sampling, environmental sampling of surface water for
nonradiological pollutants was conducted on and near the GJPO facility. The sampling
program is described in the Environmental Program Information section of this document.
Also contained in that section is a comparison of measured constituent levels with state
surface water quality standards. During the 1992 sampling period, only the standards for
manganese and sulfate were exceeded in the Gunnison River, and these excessive values
were not a result of GJPO/GJPORAP activities.
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SARA, Title HI, Reporting

No SARA, Title l]I, reportingor notificationoccurredduring1992. A self-assessmentof the
DOE-GJPO'smanagementof substancesregulatedby this act is currentlybeing conducted.
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Ground-Water Protection Program

Hydrogeology

Two hydrogeologic units are of importance at the GJPO facility: the unconsolidated alluvial
aquifer along the Gunnison River and the underlying Morrison Formation aquitard. These
two units and the Gunnison River are the controlling factors in ground-water flow and
discharge into the river.

The alluvial aquifer underlying the GJPO facility occupies about 22.8 hectares
(56.4 acres) of the Gunnison River floodplain; its thickness ranges from 6 to 21 meters
(20 to 70 feet) l_ut averages between 6 and 8 meters (20 and 25 feet). Bounded on the west
and north by the fiver and on the east by the shales and sandstones of the Morrison
Formation, the aquifer is open to the south where the alluvium continues along the east
boundary of the fiver. Recharge is mainly from fluctuations in the fiver and, to a much
lesser extent, precipitation. Ground water is discharged into the Gunnison River along the
north and west boundaries of the facility. Aquifer pump tests show the hydraulic
conductivity of the alluvium to be approximately 9 meters (30 feet) per day and the specific
yield to be on the order of 0.05. Currently, the alluvial ground water is not used for any
purpose.

The alluvial 'aquiferconsists of two facies: a poorly sorted, unconsolidated basal gravel unit
with a silt and sand matrix and an overlying unit of silty sand (Figure 8). Drill-hole logs
from 1984 well installations indicate that both units are laterally continuous throughout the
GJPO site.

Field observations suggest that a simple depositional model is adequate to represent the
alluvial unit. The basal unit was deposited as the river migrated from the east to its present
position. During this migration, older alluvial sediments to the west were eroded, and a new
layer of sediment was left behind. This resulted in a continuous layer of gravel, sand, and
silt. Periodic flood events deposited sand and silt on top of the gravels to produce the
alluvial stratigraphy shown in Figure 8. Such a depositional model is similar to the fluvial-
floodplain facies model of Allen (1970), the primary difference between the two being that
the alluvium at the GJPO facility was deposited in a laterally more restricted and much
higher energy environment. The result is a thicker and more consistent basal gravel unit.

Generally, ground water enters the alluvial aquifer as recharge from the Gunnison River
along the southern perimeter of the GJPO facility. The upgradient ground water tends to
exhibit water quality characteristics similar to those of the river, although major ion
concentrations increase slightly as the ground-water residence time increases. Before
uranium mill tailings were removed from the facility, ground water flowing beneath the
facility became contaminated with the leached products of uranium mill tailings --
uranium, arsenic, selenium, and molybdenum-- and major ion concentrations increased
significantly. Only uranium and molybdenum, however, were mobile enough to migrate to
the northern discharge boundary of the aquifer.
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Figure 8. Geological Cross Section of tile Alluvial Aquifer at tile GJPO Facility



Underlying the alluvial aquifer at the GJPO facility is the Morrison Formation, which, in the
Grand Junction area, comprises the Brushy Basin and Salt Wash Members. The formation
is composed primarily of red, green, and gray shale, although minor lenticular sandstones
are present in the upper Brushy Basin, and increasing sandstone facies occur in the Salt
Wash. The Morrison serves as an aquitard beneath the facility, as it inhibits downward
ground-water flow and prevents communication between the overlying alluvial aquifer and
the underlying Entrada Sandstone aquifer.

Regionally, the upper Brushy Basin Member is approximately 104 meters (340 feet) thick;
however, about 12 meters (40 feet) of this unit has been removed from the GJPO facility
site by the Gunnison River. Core samples from the facility show the Brushy Basin Member
to contain mudstone (36 percent), sfltstone (28 percev*), shale (25 percent), and sandstone
lenses (11 percent); a representative stratigraphic column is presented in Figure 9. Lohman
(1965) reported that no known wells have "been developed in the sandstones of the Brushy
Basin, although some of the sandstone lenses bear small amounts of water.

At the base of the Brushy Basin is a conglomeratic sandstone which grades laterally into
shale. The underlying Salt Wash Member is approximately 94 meters (310 feet) thick and
contains lenticular sandstone units that produce minor amounts of water. Transmissivities
measured in two producing wells in the Salt Wash ranged in value from 0.44 to 0.58 square
meters (4.8 to 6.28 square feet) per day (Lohman 1965).

At the GJPO facility, the Gunnison River incises only the upper part of the Brushy Basin
Member. Brushy Basin shales are exposed along the valley margins and underlie the
alluvium. This framework results in free-flowing ground water in the alluvial aquifer

I because Brushy Basin shales act as a relatively impermeable boundary beneath the aquifer

and along the valley margins.

!

Ground Water Monitoring Program

The objectives of the ground-water monitoring program at the GJPO are (1) to determine
the baseline water quality and quantity conditions of the shallow alluvial aquifer underlying
the site, (2) to characterize the type and extent of the contamination plume within the
aquifer, (3) to verify compliance with federal and state ground water quality standards, and
(4) to detect changes in water quality resulting from remedial action at the site. Although
historical monitoring programs and characterization studies clearly defined baseline
conditions with respect to inorganic constituents within the alluvial ground water, a
characterization of organic constituents was not completed until 1992. Monitoring in 1992
focused on completing the organic characterization of the alluvial aquifer and pursuing the
latter three monitoring objectives. Results of sample analyses were compared with federal
standards promulgated by UMTRCA (40 CFR 192.12) and state standards promulgated by
the Colorado Water Quality Control Act. The numeric standards applicable to the GJPO
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Depth Uthology intervalend Description
(feel) Fractures (feet)

i

ii j Sand. medium. Io coarse-grained..ubrounded, pood, sorlecl., . ._ Gravel, 10-250 mm,coarsepebbletocobble,well rounded.

15 __.__La__ 19...32 Mudstone,vadegated,wuk nKI(2.5 YR 4/2) and greenishgray (5 G 6/1), moist.

30 - ,._.........__ 32...38 Muds_onewith intercalatedsiltstoneandsandstone,variegatedweakrod (10 R 4/2)
and lightgreenishgray (5 GY 7/1), 5no-grainedcalcareoussandstonestringer
at 37 ft., darkgreengray (5 OG4/1).

30.-42 Shale, variegatedfightgr_mnilhgray (5 GY 7/1) and dark reddishgray(10 R 4/1).

45 -- _'_'_._/,,_.' 42-44 Siltstone,greenishgray(5 GY6/1), calcareous.
44.-47 Shale with intercalated,sandstonesb'ingeraat 44 ft.and46 ft.

47-54 Bentonidcshalewithsiltsvingers, greenishgray (5 BG 6/I).

m.,a,,a...r..,q 54--59 Interbeddsdsiltstoneand shale.

60 -- _ 59-64 Bentonidcshales,variegated(5 GY 6/I and I0 R 3/2).

_,__. 64-74 SilL_tonewith interbeddsd,bentonidcshale and somemudstone,
_.,v.v,..,,n..,, varie;_ted (5 G¥ 6/I and 10 R 4/2), high-anglefractureat67 ft.

75
,am ,mD ,mm ,am, ,m

74-.£7 Interbeddsdmudstoneand bentoni_ shales, dominantlygreenishgray (5 G 6/I ).
_,"mrmrmri.

90 --_ 87--92 Mudstone,oompetent(5 G 6/I), zoneof high-anglefractures,no alterations.

..... 92-102 Interbeddedmudstoneandshale,gray (5 G 6/I), two high-anglefracturesat 97 ft.

105 .-_ 102-I 12 Sandstone,gradedsequence,veryfinesiltysandstone,subangular,gradesto medium
!ii_iiii'.i."ii_:']ili:_i::_: grained,c_eanarenitewithclear quartz andyeHow(lO YR 8/6)grains. No apparentmoisture.

112-120 Siltslone,competent,variegated(5 G 6/I and 10R 412), two low-anglefractures

__-:-.'_. at115 fLw,th calciteinfill,one high.anglefractureat116 ft., no alterations.
120 -- 120--122 Mudstone,0.4._-thick bedof non-indurated,plasticclay.

122-127 Sanastone,very fineto fine,calcareous,subangular(5 G6/1 and 10 R 4/2). Noapparent•' :.'.:'.,. moisture.
......:...... -

i_ 127-128 Sd_tone, variegated(5 G 6/1 and 10 R 4/2).
,.,m..,m,,. ,i_ ,rob ,m

_'-_----.,-_,-': 128--139 Mudstone,moffiedbutpredominanUyweak red(10 R 4_), 90" fractureat 138 ft.
,mm mm ,mm i ,m

_
.--___"L'_""L'" 139.-150 S_ltStOne.vanegated(5 G 6/1 and 10R 4/2). sandstones_nger at 141 fLand 145 ft.

150 .-. _ 150-152 Muclstone.vanegated(5 G 6/1 and 10 R 4/2). 0.3-ft.-thickbed of non-induratedclayat 151 IL
152-157 _l_ne, vanegated (5 G 6/1 and 10R 4r2), minorfault(3 _ of v_ible dis_acement)at 157

_.--a,.-a.--_.__ 157-162 Mu_stone,(5 G 6_). greenishgray,withbentonidcshale at 15g ft. and 160 ft.

165 --

Figure 9. Representative Stratigraphic Column at the GJPO Facility
(compiled from well log GJ87-19)
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site are listed in Table 8 (Table 8 combines federal and state standards into one list for
comparison purposes; the more stringent standard was listed if a difference existed).

From January to May 1992, water levels in 18 wells completed in the alluvial aquifer (see
Figure 10 for locations) were measured monthly, and water quality s_mples were collected
once in March. After this first sampling event, monitoring strategy and sampling
methodology were revised. The revised strategy involved selecting a minimum number of
wells located in strategic areas of the aquifer that would permit verification of ground-water
restoration over time. Subsequently, the number of wells sampled during the June,
September, and December sampling events was reduced from 18 to 13. The revision in
sampling methodology involved the installation of dedicated bladder pumps, the use of
which improved the sample quality and reduced the cost of the monitoring program. Well
water levels continued to be measured monthly.

Two of the sampled wells, GJ84-9 and GJ84-10, are located upgradient from the mill tailings
contamination plume and provide background water quality data. The remaining wells are
located in or downgradient from contaminated/formerly contaminated areas of the facility
and represent on-site and downgradient conditions.

Samples analyzed for radiological and inorganic constituents during the March sampling
event were obtained with a peristaltic pump and filtered through a 0.45-gin filter in line with
the collection vessel; samples analyzed for organic constituents were obtained with a Teflon
bailer. During the June, September, and December sampling events, all samples were
collected using dedicated bladder pumps. Sampling procedures are outlined in the
Environmental Procedures Catalog (Chem-Nudear Geotech, Inc. 1992h), which incorporates
the standard procedures published by EPA (1985, 1987) and the DOE (1987). Radiological
analytes included gross alpha, radium-226, radium-228, uranium-234, uranium-238,
thorium-230, and thorium-232. Inorganic analytes included arsenic, barium, calcium,
cadmium, chloride, chromium, iron, potassium, magnesium, manganese, molybdenum,
sodium, nitrate, lead, selenium, sulfate, vanadium, and total dissolved solids. Organic
analytes included Target Compound List (TCL) volatiles, semivolatiles, pesticides/PCBs, and
herbicides (see Table A-22, Appendix A, for TCL constituents). Total organic carbon was
added to the an.alyte list in December after organic characterization was completed. Total
alkalinity, temperature, pH, and specific conductance were measured in the field to identify
any change in general water quality. Analyses in 1992 did not include several constituents
listed in Table 8, such as mercury and silver, because historically these constituents did not
exceed standards.

Analytical results of samples collected from ground-water monitoring wells in 1992 are listed
in Tables A-18 through A-21, A-23, and A-24 in Appendix A. Table 8 lists 1992 and
historical maximum analyte concentrations and compares them with federal and state
ground-water quality standards.

The highest uranium-234 and -238 activity recorded in 1992 (1,131.51 pCi/L) was measured
in a sample from well 10-19N, located along the north boundary of the facility. Uranium
activities above the UMTRCA standard of 30 pCi/L were recorded in samples from all the
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Table 8. Comparison of Federala and State of Coloradob Ground-Water Quality Standards
with 1992 and Historical Maximum Concentrations in the Alluvial Aquifer c

Federal/State 1992 RuimJ d Historical I_ximmd, e
Constituent Stmldmrd

Up- 011- Dowl- Up- On- Dour-
Gradient Site Gradient Gradient Site Gradient

inorgenica

Nitrate (as N)f 10 mg/L 0.205 35.916 -0.042 1.581 69.573 2.711
Total Dissolved 2306 mg/L 2180 8840 6960 2040 10200 6270

Sot|dsg

Netots

Arsenic 0.05 ._/L -0.003 0.25 0.0161 0.01 0.68 0.011
Barium 1 q/L -0.0127 -0.0627 -0.0264 -0.0098 0.4 -0.0277
Cadmium 0.01 mglL <0.001 <0.001 <0.001 <0.002 0.055 <0.002
Chromium 0.05 mglL <0.006 <0.006 <0.006 0.01 O.112 0.048
Lead 0.05 mglL <0.001 . 0.0571 <0.001 <0.01 <0.01 <0.01
Mercury 0.002 mglL ......... <0.001 <0.001 <0.001
MoLybdenum 0.1 mglL -0.0133 0.434 0.304 0.023 19 0.413
SeLenium 0.01 mglL -0.0025 0.0917 <0.02 <0.01 0.685 0.009
Sitver 0.05 mglL ......... <0.01 <0.01 <0.01

RadioLogicaL

Gross ALpha (excluding 15 pCi/L i <150 1073.14 504.4 71.02 800.8 234.2
Radon and Uranium)h

Radium-226 and -228 5 pCi/L 0.1 " 0.3 0.1 1 36 0.3
Thorium-230 and -232J 60 pCi/L <1 18 4.3 0.2 3.1 1.7
Uranium-234 and -238k 30 pCi/L 22.77 1131.51 995.6 199.8 5994 999

Herbicides

2,4,5-TP (Si Lvex) 10 /./glL <0.2 <0.2 <0.2 <0.17 <0.17 <0.17
2,4-D I00 ,uglL <0.25 <0.25 <0.25 <I. 2 <1.2 <1.2

Pesticides and PCBs

4,4'-DDT 0.1 /Jg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Atdrin 0.1 ug/L <0.05 <0.052 <0.05 <0.05 <0.05 <0.05
DieLdrin 0.1 pglL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Endrin 0.2 pg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor 0.1 pg/L <0.05 <0.052 <0.05 <0.05 <0.05 <0.05
Heptachlor epoxide 0.1 pg/L <0.05 <0.052 <0.05 <0.05 <0.05 <0.05
Methoxychtor 1O0 pg/L <0.5 <0.52 <0.5 <0.5 <0.5 <0.5
Polych[orinated 0.5 pg/L <2 <2.1 <2 <1 <1 <1

biphenyls l
Toxaphene 5 pg/L <5 <5.2 <5 <1 <1 <1
gamma-BHC(L indane) 4 ,uglL <0.05 <0.052 <0.05 <0.05 <0.05 <0.05

astandardsfrom the UraniumMitt TailingsRadiationControlAct, revisedin 1986.
bcotorado Department of Health Water Quality Control Division, Basic Standards for Ground Water. "Potentially

Usable Quality" classification, revised 10/17/91. Only the standards associated with constituents measured at the
GJPOare Listed in this table.

CA "---" indicates no data available; a "<" indicates that the maximumconcentration was Ioetow detection
limits (number shown is detection Limit); a "-" indicates an approximate value (the value was outside the limits
for which the instrument was calibrated).

dThe values are in units shownunder the Standards column.
aBased on n_ximum concentrations observed from 1984 through 1991.
fNitrate (as N) was derived for measured nitrate using the conversion: Nitrate (as N) = N03+4.427.
gThis is a site-specific standard calculated as background x 1.25. The background value is based on two

sanq_ting events in 1992.
hMeasured values represent total gross alpha minus uranium activity using assumptions in footnote j.
!1 pCi/L = 3.7 x 10-2 becquereLs/L.
JHistorical measurements are for thorium-2]O only.
kuranium concentrations measured in n_j/L were converted to pCi/L for c(xnparison purposes.

The conversion assumesequilibrium and an activity of 0.066 pCi/pg.
lpolychtorinated biphenyls include Aroclor 1016, 1221, 1232, 1242, 1248, 1254, and 1260.
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Table 8 (continued). Comparison of Federal a and State of Colorado b Ground-Water
Quality Standards with 1992 and Historical Maximum
Concentrations in the Alluvial Aquifer c

Federal/State 1992 Maximm d Historical tlaximuad, e
Constituent Stmndmrd

Up- on- Dovn- Up- on- Dean-
Gradient Site Gradient Gradient Site Gradient

SmivotatiteOrllmni¢=

1,2-OichLorobenzene 620 #g/L <10 <10 <10 <10 <10 <10
1,]-Dichlorobenzene 620 jg/L <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 Kg/L <10 -1 <10 <10 <10 <10
2,405-Trichtorophenol 700 _g/L <25 <25 <25 <50 <50 <50
2,4,6-Trichtorophenol 10 _g/L <10 <10 <10 <10 <10 <10
2,4-Dichtorophenot 21 _g/L <10 <10 <10 <10 <10 <10
Hexachlorobenzene 10 _g/L <10 <10 <10 <10 <10 <10
Hexachlorobutadiene • 14 #g/L <10 <10 <10 <10 <10 <10
Hexachlorocycto- 49 #g/L <10 • <10 <10 <10 <10 <10

pentadiene
lsophorone 1050 #g/L <10 <10 <10 <10 <10 <10
Nitrobenzene 10 #g/L <10 <10 <10 <10 <10 <10
Pentachloropheno[ 200 /&g/L <25 <25 <25 <50 <50 <50
bis(2-chloroethyt)ether 10 _g/L <10 <10 <10 <10 <10 <10

VoLatite Organics

1,1,1-Trichtoroethane 200 _glL <5 <5 <5 <5 <5 <5
1,1,2-TrichLoroethane 28 #g/L <5 <5 <5 <5 <5 <5
1,1-Oichtoroethene 7 _g/L <5 <5 <5 <5 <5 <5
1,2-Dichtoroethane 5 #g/L <5 <5 <5 <5 <5 <5
1,2-Dichtoropropane 6 #g/L <5 <5 <5 <5 <5 <5
Benzene 5 #g/L <5 <5 <5 <5 <5 <5
Carbon tetrachloride 5 #g/L <5 <5 <5 <5 <5 <5
Chlorobenzene 500 #g/L <5 <5 <5 <5 <5 <5
Ethyl benzene 680 #g/L <5 <5 <5 <5 <5 <5
Tetrachloroethene 10 #g/L <5 <5 <5 <5 <5 <5
Toluene 2420 #g/L <5 <5 <5 <5 <5 <5
Trichtoroethene 5 #g/L <5 <5 <5 <5 <5 <5
Trihalomethanes 100 #g/L <20 <20 <20 <20 <20 <20
Vinyl chloride 2 #g/L <10 <10 <10 <10 <10 <10
cis-l,2-Dichloroethene 70 FoIL <5 <5 <5 <5 <5 <5
tran____ss-l,2-bich_oroethene 70 #g/L <5 <5 <5 <5 <5 <5

astandards from the Uranium Rill Tailings Radiation Control Acre revised in 1986.
bColorado Department of Health Rater Quality Control Division, Basic Standards for.Ground Rater. "Potentially

Usable Quality" classification, revised 10/17191. Only the standards associated with constituents measured at the
GJPO are listed in this table.

"CA "---" indicates no data available; a "<" indicates that the maximum concentration was below detection
limits (number shown is detection limit); a "-" indicates an approximate value (the value was outside the limits
for which the instrument was calibrated).

dThe values are in units shown under the Standards column.

eBased on maximum concentrations observed from 198/, through 1991.
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Figure I0. Ground-Water Sampling Locations at the GJPO Facility '



alluvial wells at some time during the year, except for the two background wells (GJ84-9, i
GJ84-10) and wells 1-9SA, P-2A, and P-6, which are located in the southeast (nearest-to-
upgradient) comer of the facility (Figure 11). A concentration contour map for uranium
is shown in Figure 12 and illustrates the widespread uranium contamination.

Time-concentration graphs of uranium in samples collected from wells 10-19N and
14-6NA from December 1986 to December 1992 are in Appendix B, Figures B-8 and
B-9. Well 10-19N consistently yielded samples containing the highest concentrations of
uranium, whereas well 14-6NA yielded samples containing typical concentrations of
uranium. For comparison, background uranium concentrations in well GJ84-10 for the
same time period are illustrated in Figure B-10.

Molybdenum contamination also was widespread with the highest concentration in 1992
(0.434 mg/L) occurring in well ll-IS. Samples from eight other wells yielded
molybdenum concentrations in excess of the UMTRCA ground-water standard of
0.1 mg/L (Figure 11). Concentrations of molybdenum in samples collected from
well 10-19N over the last 6 years are illustrated in Figure B-11. Figure B-12 shows
concentrations of molybdenum, which generally are below the UMTRCA standard but
above background, in samples collected from well 14-6NA. Background molybdenum
concentrations are illustrated in Figure B-13.

Arsenic contamination was localized in the vicinity of buried tailings in 1992. A sample
from well 14-6NA yielded the highest concentration of 0.250 mg/L. The UMTRCA
ground-water standard of 0.05 mg/L also was exceeded in samples from well GJ87-15
(Figure 11). As shown in Figure B-14, arsenic concentrations consistently exceed the
UMTRCA standard over time in well I_,-6NA. Background concentrations in well
GJ84-10 are shown in Figure B-15 for comparison purposes.

Historically, radium-226 contamination appeared to be localized in the large buried
tailings areas, which have now been remediated. In 1992, the state and UMTRCA
radium-226 and -228 standard of 5 pCi/L was not exceeded in any well. Figure B-16
shows radium-226 concentrations over time in well 8-4S; background radium-226
concentrations are shown in Figure B-17.

Selenium contamination appeared in samples from wells P-2A, 13-16NA, 14-13NA, 8-4S,
GJ87-15, 11-12NA, and 1I-IS, which all yielded concentrations in excess of the
UMTRCA ground-wat_;r standard of 0.01 mg/L (Figure 11). The highest selenium
concentration, 0.0917 mg/L, was recorded in a sample from well 8-4S. Samples from
well 8-4S consistently have contained selenium concentrations exceeding the UMTRCA
standard (Figure B-18). In contrast, samples from background well GJ84-10 typically
contain concentrations below the standard (Figure B-19).

Nitrate also occurred in elevated concentrations on the facility. Samples containing
concentrations in excess of the UMTRCA ground-water standard of 10.0 mg/L (nitrate
as N) were obtained from wells ll-IS and 8-4S (Figure 11).
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Figure 11. Concentrations of Ground-Water Analytes Exceeding Federal/State Standards in Alluvial Aquifer Well Samples
at the GJPO



Figure 12_ Uranitun Activities in Ground Water at the GJPO in March 1992



Lead contamination (0.0571 mg/L) in excess of the UM'I_CA standard of 0.05 mg/L
appeared in one sample from well 11-1S. Samples from all other wells contained
concentrations below the standard.

Total dissolved solid (TDS) concentrations exceeded the aquifer-specific state standard
of 2,306 mg/L (1.25 x background) in 15 wells (Figure 11). The highest TDS
concentration in 1992, 8,840 rag/L, occurred in well 10-19N.

During 1992, concentrations of arsenic, lead, molybdenum, nitrate, selenium, TDS,
uranium-234 and -238, and gross alpha in samples from the alluvial aquifer exceeded
ground-water quality standards (Figure 11). Figures C-1 through C-4 in Appendix C
identify which analytes exceeded their respective standards at each well during the 1992
quarterly sampling events. The objective of future monitoring is to verify improvement
in ground-water quality when remedial action is completed. Ground-water modeling of
the alluvial aquifer predicts that the ground water will be cleaned to below applicable
standards within 50 to 80 years after the uranium mill tailings source is removed.
Uranium mill tailings removal began on the facility in 1990 and will continue through
1994.

Sampling for TCL semivolatiles, volatiles, pesticides/PCBs, and herbicides in the alluvial
aquifer was conducted in March, June, and September 1992. All measured
concentrations were below reporting limits in all samples, with the exception of that for
chloromethane, which was detected in a sample from well ll-IS in March (Table A-23).
Because the low concentration of chloromethane (10 t_g/L) from this sample was equal
to the reporting limit, and chloromethane was detected in higher concentrations in the
trip blanks (61 _g/L and 30 _g/L), it is likely the compound was introduced during the
sampling and analysis process. Thus, it is not considered an actual ground-water
contaminant.

Semivolatile compounds that were not TCL constituents, but were detected, were labeled
as tentatively identified compounds and are listed in Tables A-23 and A-24 (note: no
tentatively identified compounds were detected in the June sampling event). Tentatively
identified compounds were labeled as such because the laboratory instrument was not
calibrated for that specific compound, which resulted in an estimated concentration.
Because the estimated concentrations were less than 48 tzg/L, these compounds are not
considered potential contaminants in the ground water.
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Quality Assurance

l

DOE-GJ'PO has a Quality Assurance (QA) Program that is consistent with and
responsive to DOE Order 5700.6C, Quality Assurance, and that addresses the
requirements of the American Society of Mechanical Engineers NQA-1 (1989), Quality
Assurance Program Requirements for Nuclear Facilities. This program provides a
structured approach for the application of quality assurance (QA) principles for work
performed by the DOE and is implemented through the Quality Assurance Manual
(Chem-Nuclear Geotech, Inc. 1992i).

The Quality Assurance Program Plan (QAPP) was developed for specific environmental
monitoring and gurveillance needs at the GJ'PO and is appended to the Environmental
Monitoring Plan (Chem-Nuclear Geotech, Inc. 1992j). The primary purposes of the
QAPP are to ensure that all data and documentation are valid, traceable, and meet
requirements and that all environmental monitoring results are valid. In addition, the
QAPP addresses organizational responsibility, design, procedures, records, and audits.
Field and laboratory quality control (QC), human factors, chain-of-custody, performance
reporting, and independent data verification are addressed by the organizations
responsible for the work.

Sampling '

Sampling methodologies used for environmental monitoring at the GJPO are described
in the Environmental Procedures Catalog (Chem-Nuclear Geotech, Inc. 1992h) and follow
EPA guidance given in Test Methods for Evaluating Solid Waste (EPA 1986). QA and
QC measures are integrated into all sampling activities and ensure sample
representativeness, sample accuracy, sample precision, data comparability, and data
completeness.

Laboratory Analysis

The Analytical Chemistry Laboratory performs analyses in support of the environmental
monitoring programs and implements QA requirements through the Analytical Chemistry
Laboratory Administrative Plan and Quality Control Procedures (Chem-Nuclear Geotech,
l,_c. 1992k). The Analytical Chemistry Laboratory's objective is to provide high-quality
analytical data that adequately meet the environmental monitoring program
requirements. This objective is met by implementing laboratory protocol that ensures
that a sample will retain its proper identity, that analytical results will be obtained and
reported correctly, and that a well-documented sample history will be maintained. QA
and QC measures addressed include organizational responsibility, training/qualification
of personnel, laboratory records, records control, laboratory quality control, data
acceptance, sample analysis, data recording and calculation, data deficiencies, chain-of-
custody, procurement of services, and quality assessment. Sampling and analytical
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methodologies are in the Analytical Chemistry Laboratory Handbook of Analytical and
Sample-Preparation Procedures (Chem-Nuclear Geotech, Inc. 19921).

The Analytical Chemistry Laboratory maintains an internal QC orgattization to provide
independent data review and evaluation of QA data. The OA section staff includes in its
audit program the evaluation of the effectiveness of the Analytical Chemistry Laboratory
QC program. Subcontracted analytical laboratories are under the supervision of the
Analytical Chemistry Laboratory. It is the responsibility of the Anal_ical Chemistry
Laboratory to monitor a subcontracted laboratory's methodologies and sample results
and ensure that proper QC is practiced.

Interlaboratory Quality Assurance Programs

The Analytical Chemistry Laboratory participates in the DOE interlaboratory QA
program coordinated by the DOE Environmental Measurements Laboratory (EML) for
radioactive materials, as mandated by DOE Order 5400.1. This interlaboratory program
is designed to test the quality of the environmental measurements being reported to the
DOE by its contractors. Real or synthetic environmental samples that have been
prepared and thoroughly analyzed at the program laboratory are distributed to the
contractors for analysis, and the results are compiled for comparison. The Analytical
Chemistry Laboratory also participates in two non-DOE interlaboratory QA programs:
(1) EPA's Environmental Measurement Systems Laboratory (EMSL) for radioactive
materials and (2) the National Institute for Occupational Safety and Health Proficiency
Analytical Testing Program for airborne metal, silica, and asbestos. A summary of the
1992 Analytical Chemistry Laboratory's results for the EML and EMSL interlaboratorj
QA programs is in Table 9. The precision of the Laboratory's results can be determined
by comparing the reported laboratory values with the reference values listed in Table 9.

Data Management

Data management objectives for environmental monitoring activities are to maximize the
usefulness and protection of important program information and to minimize the record-
keeping burden and cost. These objectives were achieved in 1992 through establishment
and implementation of continuous, systematic, and effective controls for each phase of a
record's life cycle. Records were stored and kept in an identifiable, legible, and
retrievable state and were protected against deterioration, damage, and loss.

Data management activities included receipt of laboratory results via network transfer,
data entry of information, and formatting of data for report preparation. All
environmental monitoring data were stored in an ORACLE data base on a MicroVAX
computer system that is maintained by Geotech.

Records generated in support of environmental monitoring activities were subject to the
requirements for maximum-level records, as specified in the Environmental Monitoring
Plan (Chem-Nuclear Geotech, Inc. 1992j) and in Section 13 of Geotech's Management
Policies Manual (Chem-Nuclear Geotech, Inc. 1992m).
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Table 9. Summary of Anab,tical Results for the Interlaboratory Quality Assurance Programs

Arelysis Matrix Isotope Reported Reference Ratio Analysis Ratrix Isotope |qpaDrted Befm Ilatio
Date Type Analyzed Laboratory Valuea Reported/ Date Type Analyzed Laboratory Valuea lieported_

Valuee Reference VaLuea liefelrence

OOEEnvironmentat Measurements Laboratory Enviror_at I_unitOr|lrtB Systems Laboratory

09192 Air Be-7 0.340 0.308 1.10 01117/92 Mater Sr-90 19.00 20.00.95
09/92 Air Mn-54 0.270 0.259 1.04 01/24/92 Water Pu-Z39 16.40 16.80.98
09192 Air Co-57 0.580 0.640 0.91 03/13/92 Water U (nat) 25.27 25.31.00
09192 Air Co-60 0.360 0.306 1.18 03127/92 Air Atplm 7.00 7.01.00
09192 Air Sr-90 0.163 0.137 1.19 03127192 Air Beta 42.00 41.01.02
09/92 Air Cs-134 0.410 0.372 1.10 03/27/92 Air Sr-90 15.00 15.01.00
09/92 Air Cs-137 0.640 0.582 1.10 03/27/92 Air Cs-137 9.00 10.00.90
09/92 Air Ce-144 0.390 0.433 0.90 05/15/92 Water . Gross ALpha 18.00 15.01.20
09/92 Air Pu-238 0.3(>6 0.420 0.87 05115192 Water Gross Beta 43.67 44.00.99
09/92 Air Pu-239 0.400 0.450 0.89 07/26/92 Water U (nat) 3.87 4.00.97
09/92 Air Am-241 0.285 0.320 0.89 08/21/92 Water Pu 8.73 9.00.97
09/92 Air U 0.150 0.128 1.17 08/28/92 Air ALpha 25.00 30.00.83
09/92 Soil K-40 0.327 0.384 0.85 08/28/92 Air Beta 72.33 69.01.05
09192 Soit Sr-90 0.908 0.957 0.95 08/28/92 Air St-90 24.33 25.00.97
09/92 Soil Cs-137 0.292 0.285 1.02 08/28/92 Air C$-137 19.67 18.01.09
09192 Soit Pu-238 0.207 0.219 0.95 09118192 Water Gross Atpha 24.67 45.00.55
09/92 Soil Pu-239 0.710 0.776 0.91 09/18/92 Water Gross Beta 47.33 50.00.95
09/92 SoBt Am-241 O.212 O. 183 1.16 10/09/92 Water £1)-60 9.00 10.00.90
09/92 SoBt U-234 0.312 0.292 1.07 10/09/92 Water Zn-65 138.67 148.00.94
09/92 SoBt U-238 0.318 0.296 1.07 10/09/92 Water Ru-106 165.67 173.00.95
09/92 Soil U 0.110 0.232 0.47 10/09/92 Water Cs-134 6.67 8.00.83
09/92 Vegetn K-40 0.090 0.101 0.89 10/09192 Water Cs-137 9.00 8.01.12
09192 Vegetn St-90 0.284 0.489 0.58 10109192 Water Ba-133 79.67 74.01.08
09/92 Vegetn Cs-137 0.250 0.292 0.86 10123192 Water H-3 5946.33 5962.01.1)0
09192 Vegetn Pu-238 0.104 0.125 0.83 11106192 Water Ra-226 7.37 7.50.98
09/92 Vegetn Pu-239 0.310 0.379 0.82 11106/92 Water Ra-228 5.43 5.01.09
09/92 Vegetn Am-241 0.219 0.242 0.90
09/92 Water H-3 0.141 0.118 1.19
09192 Water Mn-54 0.380 0.333 1.14
09/92 Water Co-60 0.270 0.278 0.97
09/92 Water St-90 0.202 0.220 0.92
09192 Water Cs-134 0.560 0.441 1.27
09/92 Water Cs-137 0.370 0.290 1.28
09/92 Water Ce-144 0.610 0.512 1.19
09/92 Water Pu-238 0.192 0.197 0.97
09/92 Water Pu-239 0.220 0.238 0.92
09/92 Water Am-241 0.223 0.205 1.09
09/92 Water U 0.940 0.906 1.04

aAtt vatues are retative. Exponents are not inctuded; therefore, values do not indicate actuat concentrations..
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Appendix A

Monitoring Data



Table A-I. Radon Data for Grand Junction, First Quarter 1992
(Date Installed: 12/27/1991;Date Removed: 04/03/1992)

Sample Detector Reported Corrected Radon
Location Number Radona Radonb Concentration

Concentration Concentration (#Ci/mL)
(pCi/L) (pCi/L)

RN-G-01 3176826 0.3 0.4 4.0E-10
RN-G-01 3176841 0.3 0.4 4.0E-10

RN-G-03 3176823 0.8 1.0 1.0E-09
RN-G-03 3176836 0.4 0.4 4.0E-10

RN-G-04 3176824 1.1 1.3 1.3E-09
RN-G-04 3176829 0.4 0.4 4.0E-10

RN-G-05 3176832 0.3 0.3 3.0E-10
RN-G-05 3176835 0.3 0.4 4.0E-10

RN-G-08 3176830 <0.1 <0.1 <1.0E-10
RN-G-O8 3176834 1.0 1.2 1.2E-09

RN-G-09 3176818 0.8 1.0 1.0E-09
RN-G-09 3176838 0.6 0.7 7.0E-I0

RN-G-IO 3176820 0.3 0.3 3.0E-IO
RN--G-IO 3176831 0.5 0.6 6.0E-I0

RN-G-17 3176851 0.4 0.5 5.0E-I0
RN-G-17 3176854 0.6 0.7 7.0E-I0

RN-G-18 3176846 0.1 0.1 1.0E-I0
RN-G-18 3176863 0.5 0.6 6.0E-I0

RN-G-19 3176843 0.4 0.5 5.0E-I0
RN-G-19 3176868 0.3 0.3 3.0E-I0

RN-G-23 3176845 0.7 0.8 8.0E-I0
RN-G-23 3176856 0.2 0.2 2.0E-I0

RN-G-24 3176848 0.5 0.6 6.0E-I0
RN-G-24 3176857 0.6 0.7 7.0E-I0

RN-G-25 3176865 0.4 0.5 5.0E-I0
RN-G-25 3176866 0.2 0.3 3.0E-I0

aThe reportedradon concentrationvalue is the result received from the
subcontractedlaboratory. A '°<"indicatesthat the maximum concentrationwas
below detection limits (numbershown is detectionlimit).

bThe correctedradon concentrationvalue is derived by applyinga
correctionfactor to the reported value. The correctionfactor is the ratio
of a known exposure value to the value that is measured and reported.
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Table A-2. Radon Data for Grand Junction, Second Quarter 1992
(Date Installed: 04/03/1992; Date Removed: 06/29/1992)

Sample Detector Reported Corrected Radon
Location Number Radona Radonb Concentration

Concentration Concentration (pCi/mL)
(pCi/L) (pCt/L)

RN-G-01 3176905 O.9 O.9 9. OE-10
RN-G-01 3176916 1.4 1.4 1.4E-09

RN-G-03 3176910 0.6 0.6 6o0E-10
RN-G-03 , 3176931 0.6 0.6 6.0E-10

o

RN-G-04 3176902 0.3 0.3 3.0E-10
RN-G-04 3176913 0.9 0.9 9.0E-10

RN-G-05 3176896 1.0 1.0 1.0E-09
RN-G-05 3176905 0.3 0.3 3.0E-10

RN-G-08 3176919 0.2 0.2 2.0E-10
RN-G-08 3176922 0.8 0.8 8.0E-10

RN-G-09 3176927 1.3 1,3 1.3E-09
RN-G-09 3176943 1.7 1.6 1.6E-09

RN-G-IO 3176898 0.3 0.3 3.0E-10
RN-G-IO 3176917 <0.1 <0.1 <1.0E-10

RN-G-17 3176912 0.8 0.8 8.0E-10
RN-G-17 3176925 0.5 0.5 5.0E-I0

RN-G-]8 3176932 0.3 0.3 3.0E-I0
RN-G-18 3176938 1.1 1.1 1.1E-09

RN-G-]9 3]76915 0.9 0.9 9.'0E-I0
RN-G-]9 3176933 0.6 0.6 6.0E-I0

RN-G-23 3176907 0.3 0.3 3.0E-I0
RN-G-23 3176935 0.4 0.4 4.0E-10

RN-G-24 3]76895 1.] 1.1 1.IE-09
RN-G-24 3176911 0.4 0.4 4.0E-I0

RN-G-25 3176918 0.4 0.4 4.0E-I0
RN-G-25 3176937 0.9 0.9 9.0E-I0

aThe reported radon concentrationvalue is the result received from the
subcontractedlaboratory. A "<" indicatesthat the maximum concentrationwas
below detectionlimits (numbershown is detection limit).

bThe correctedradon concentrationvalue is derived by applying a
correction factor to the reportedvalue. The correctionfactor is the ratio
of a known exposure value to the value that is measured and reported.

A_



Table A-3. Radon Data for Grand Junction, Third Quarter 1992
(Date Installed: 06/29/1992; Date Removed: 09/28/1992)

Sample Detector Reported Corrected Radon
Location Number Radona Radonb Concentration

Concentration Concentration (pCi/mL)
(pCt/L) (pCi/L)

Re-G-01 3557715 0.3 0.3 3.0E-10
RN-G-01 3557731 0.5 0.5 5.0E-10

RN-G-03 3553210 0.8 0.9 9.0E-10
RN-G-03 3557719 0.5 0.5 5.0E-10

RN-G-04 3553231 0.5 0.5 5.0E-10
RN-G-04 3557722 0.4 0.4 4.0E-10

RN-G-05 3557718 0.7 0.8 8.0E-10
RN-G-05 3557730 0.3 0.3 3.0E-10

RN-G-08 3553215 0.3 0.4 4.0E-10
RN-G-08 3553219 0.2 0.2 2.0E-]O

RN-G-09 3553217 0.6 0.6 6.0E-10
RN-G-09 3557714 0.6 0.6 6.0E-10

RN-G-]O 3553227 0.6 0.6 6.0E-10
RN-G-IO 3557728 0.4 0.4 4.0E-10

RN-G-17 3553222 0.5 0.5 5.0E-10
RN-G-17 3557725 0.4 0.4 4oOE-]O

RN-G-18 3553206 0.7 0.8 8.0E-10
RN-G-18 3557727 0.7 0.8 8.0E-10

RN-G-19 3553202 0.4 0.4 4.0E-10
RN-G-19 3553211 O.4 O.4 4. OE-10

RN-G-23 3557716 0.3 O.4 4.0E-10
RN-G-23 3557729 O.5 O.5 5.OE-10

RN-G-24 3553212 0.6 0.6 6.0E-]O
= RN-G-24 3557732 0.8 0.9 9.0E-I0

RN-G-25 3553204 0.8 0.9 9.0E-I0
RN-G-25 3553225 0.6 0.6 6.0E-10

aThe reported radon concentrationvalue is the result received from the
subcontractedlaboratory.

bThe correctedradon concentrationvalue is derived by applying a
correctionfactor to the reportedvalue. The correctionfactor is the ratio
of a known exposure value to the value that is measured and reported.
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Table A-4. Radon Data for Grand Junction, Fourth Quarter 1992
(Date Installed: 09/28/1992; Date Removed: 12/28/1992)

Sample Detector Reported Corrected Radon
Locat i on Number Radona Radonb Concentrat t on

Concentration Concentration (pCt/mL)
(pCt/L) (pCt/L)

RN-G-03 3557758 0.6 0.6 6.0E-10
RN-G-03 3557773 0.5 0.5 5.0E-10

RN-G-04 3557759 0.4 0.4 4.0E-10
RN-G-04 3557799 0.4 0.4 4.0E-10

RN-G-05 3557760 0.5 0.5 5.0E-10
RN-G-O5 3557766 0.5 0.5 5.0E-10

RN-G-09 3557764 0.7 0.7 7.0E-10
RN-G-09 3557777 0.8 0.8 8.0E-10

RN-G-IO 3557761 1.0 1.0 1.0E-09
RN-G-IO 3557765 <0.1 <0.1 <1.0E-10

RN-G-17 3557779 0.2 0.2 2.0E-10
RN-G-17 3557791 0.5 0.5 5.0E-10

RN-G-18 3557786 0.8 0.8 8.0E-10
RN-G-18 3557796 0,8 0.8 8.0E-10

RN-G-19 3557793 0.6 0.6 6.0E-10
RN-G-19 3557795 0.4 0.4 4.0E-10

RN-G-23 3557783 0.6 0.6 6.0E-10
RN-G-23 3557787 0.2 0.2 2.0E-I0

RN-G-24 3557778 0.3 0.3 3.0E-I0
RN-G-24 3557792 0.5 0.5 5.0E-I0

RN-G-25 3557784 0.3 0.3 3.0E-I0
RN-G-25 3557798 0.4 0.4 4.0E-I0

aThe reported radon concentrationvalue is the result received from the
subcontractedlaboratory. A "<" indicatesthat the maximum concentrationwas
below detectionlimits (numbershown is detectionlimit).

bThe correctedradon concentrationvalue is derived by applying a
correctionfactor to the reportedvalue. The correctionfactor is the ratio
of a known exposurevalue to the value that is measured and reported.
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Table A-5. AnalyticalAir SampleResults for StationAIR-G-Iduring 1992a

Sample Sample Ticket Filter Flow Sable Radium-Z26 Thorit230 Ih-aniI
Location Date Number Number Rate Time

(scfm) (hours) (pCi/F_ b (/zCt/BL) (pCi/F) (/ACi/BL) (pg/mL) (/_/F) c (l_/m 3) (pCi/mL)

AIR-G-I 0113111992 MLY-673 .5916046 37 96.67 <1.5 <2.5E-16 0.6 9.9E-17 5.1E-09 2.7 4.4E-04 3.0E-16
AIR-G-I 02129/1992 MLY-913 5916027 36.6 98.22 1.1 1.8E-16 <0.6 <9.8E-17 <5.1E-09 1.1 1.8E-04 1.2E-16
AIR-G-I 03112/1992 MLY-922 5916018 36 99.92 <2.2 <3.6E-16 <0.6 <9.8E-17 <5.1E-09 1.0 1.6E-04 1.1E-16
AIR-G-1 04/17/1992 MLY-768 5918856 35 100.04 <2.9 <4.9E-16 1.0 1.7E-16 8.7E-09 1.0 1.7E-04 1.1E-16
AIR-G-I 0512911992 MLY-867 5918832 34.5 78.21 <2.4 <5.2E-16 <0.5 <1.1E-16 <5.6E-09 1.2 2.6E-04 1.7E-16
AIR-G-1 06/26/1992 MLY-707 5918817 33.7 100.42 <2.2 <3.8E-16 1.2 2.1E-16 1.1E-08 2.1 3.7E-04 2.4E-16
AIR-G-1 07/09/1992 MLY-716 5916387 33.6 I00.11 <1.8 <3.1E-16 <0.5 <8.7E-17 <4.5E-09 1.1 1.9E-04 1.3E-16
AIR-G-1 08/21/1992 MLY-888 5916343 33.8 74.85 <2.9 <6.7E-16 0.7 1.6E-16 8.4E-09 1.3 3.0E-04 2.0E-16
AIR-G-1 09/25/1992 09221992-01 5916299 34 77.30 3.5 7.8E-16 0.7 1.6E-16 8.1E-09 1.4 3.1E-04 2.1E-16
AIR-G-I 10/30/1992 10261992-01 5916260 35 101.31 <3.7 <6.1E-16 0.8 1.3E-16 6.8E-09 1.1 1.8E-04 1.2E-16
AIR-G-I 11/09/1992 11091992-01 5916251 36 177.37 0.7 6.5E-17 0.5 4.6E-17 2.4E-09 1.2 1.1E-04 7.4E-17
AIR-G-1 12/28/1992 12281992-01 5916206 37 76.63 0.6 1.2E-16 <0.3 <6.2E-17 <3.2E-09 0.9 2.0E-04 1.3E-16

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit).

bpicocuriesper filter.

CMicrogramsper filter.



Table A-6. AnalyticalAir SampleResults for StationAIR-G-2during 1992a

Sample Sample Ticket Filter Flow Sample Radium-226 Thori _m-230 Uranium
Locat ion Date Number Number Rate Time

(scfm) (hours) (p(:ilF)b(l£ilmL) (pCi/F)(j£iI/L) (M/eL) (poIF) c (poIm3) (I£t/M-)

AIR-G-2 01/31/19_2 MLY-674 5916045 37 95.37 1.6 2.7E-16 1.1 1.8E-16 9.5E-09 1.2 2.0E-04 1.3E-16
AIR-G-2 02/29/1992 MLY-914 5916026 36.6 98.40 12.9 2.1E-15 11.6 1.9E-15 9.8E-08 5.2 8.5E-04 5.7E-16
AIR-G-2 03/12/1992 MLY-923 5916017 36 99.23 10.1 1.7E-15 7.1 1.2E-15 6.0E-08 7.4 1.2E-03 8.1E-16
AIR-G-2 05/29/1992 MLY-868 5918831 34.5 77.77 <4.7 <1.0E-15 1.2 2.6E-16 1.4E-08 1.8 3.9E-04 2.6E-16
AIR-G-2 06/26/1992 MLY-108 5918816 33.7 100.43 2.0 3.5E-16 1.1 1.9E-16 9.9E-09 2.3 4.0E-04 2.7E-16
AIR-G-2 07/10/1992 MLY-717 5916386 33.6 99.84 <2.9 <5.1E-16 1.8 3.2E-16 1.6E-08 3.1 5.4E-04 3.6E-16
AIR-G-2 08/21/1992 MLY-889 5916342 33.8 74.80 <2.7 <6.3E-16 1.5 3.5E-16 1.8E-08 1.8 4.2E-04 2.8E-16
AIR-G-2 09/25/1992 09221992-02 5916298 34 76.98 <1.9 <4.3E-16 1.2 2.7E-16 1.4E-08 2.2 4.9E-04 3.3E-16
AIR-G-2 10/30/1992 10261992-02 5916259 35 100.56 <2.1 <3.5E-16 0.6 1.0E-16 5.2E-09 1.1 1.8E-04 1.2E-16
AIR-G-2 11/09/1992 11091992-02 5916250 36 177.05 1.0 9.2E-17 1.0 9.2E-17 4.8E-09 1.3 1.2E-04 8.0E-17
AIR-G-2 12/28/1992 12281992-02 5916205 37 76.10 0.7 1.5E-16 0.5 1.0E-16 5.4E-09 0.9 2.0E-04 1.3E-16

aA "<" indicates that the maximumconcentration was below detection limits (number shown is detection limit).
bpicocuriesper filter.
CMicrogramsper filter.
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Table A-7. Analytical Air Sample Results for Station AIR-6-3 during 1992a

Sample Sample licker Filter Flow Sample Radium-Z26 Thort eJ-230 gran| Im
Locat ion Date Number Number Rate Ill

(scfm) (hours) (pCilF) b (/_CilmL) (pCIlF){pCtlmL) (IXJ/mL) (#glF)C {/_lm3) (/jCt/mL)

AIR-G-3 01/31/1992 MLY-675 5916044 37 95.91 <1.2 <2.0E-16 0.8 1.3E-16 6.8E-09 1.2 2.0E-04 1.3E-16
AIR-G-3 02/29/1992 MLY-915 5916025 36.6 99.00 <1.2 <1.9E-16 <0.5 <8.1E-17 <4.2E-09 1.2 1.9E-04 1.3E-16
AIR-G-3 03/12/1992 MLY-924 5916016 36 99.40 2.5 4.1E-16 0.5 8.2E-17 4.2E-09 1.2 2.0E-04 1.3E-16
AIR-G-3 04/17/1992 MLY-770 5918854 35 56.28 <2.9 <8.7E-16 <0.5 <1.5E-16 <7.7E-09 1.2 3.6E-04 2.4E-16
AIR-G-3 05/29/1992 MLY-869 5918830 34.5 78.12 <1.6 <3.5E-16 0.8 1.7E-16 9.0E-09 1.2 2.6E-04 1.7E-16
AIR-G-3 06/26/1992 MLY-709 5918815 33.7 101.14 3.7 6.4E-16 0.8 1.4E-16 7.1E-09 1.8 3.1E-04 2.1E-16
AIR-G-3 07108/1992 MLY-/18 5916385 33.6 123.59 <2.5 <3.5E-16 0.5 7.1E-17 3.1E-09 2.0 2.8E-04 1.9E-16
AIR-G-3 08/2111992 MLY-890 5916341 33.8 74.80 <2.0 <4.7E-16 Ol 1.6E-16 8.4E-09 1.3 3.0E-04 2.0E-16
AIR-G-3 09/25/1992 09221992-03 5916297 34 75.04 <1.3 <3.0E-16 i.9 4.4E-16 2.3E-08 l.l 3.9E-04 2.6E-16
AIR-G-3 10/30/1992 10261992-03 5916258 35 100.71 <2.5 <4.2E-16 0.5 8.3E-17 4.3E-09 1.2 2.0E-04 1.3E-16
AIR-G-3 11/09/1992 11091992-03 5916249 36 103.00 <0.6 <9.5E-17 0.4 7.5E-17 3.8E-09" 1.1 1.7E-04 1.2E-16
AIR-G-3 12128/1992 12281992-03 5916204 37 77.00 0.9 1.9E-16 0.3 7.2E-17 3.7E-09 0.9 1.9E-04 1.2E-16

aA "<" indicates that the maximumconcentration was below detection limits (number shown is detection limit).
bpicocuries per filter.
CMicrogramsper filter.
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Table A-8. Suspended Particulates (PM]o) Data for Station AIR-G-] during 1992

Swple Saple Ttcket Ftlter Flow Staple Wetght Cone.
Locati on Date Number Number Rate Time (g/F) a (pg/m3)

(scf.) (hours)

AIR-G-1 01/03/1992 MLY-658 5916061 37 24.31 0.0287 19
AIR-G-1 01/09/1992 HLY-661 5916059 37 24.30 0.0164 11
AIR-G-1 01/15/1992 MLY-664 5916055 37 24.31 0.0272 18
AIR-G-] 01/21/1992 MLY-667 59]6052 37 24.32 0.0640 42
AIR-G-1 01/26/1992 HLY-670 5916049 37 24.31 0.0689 45
AIR-G-1 02/01/1992 MLY-620 5916042 37 24.01 0.0560 37
AIR-G-1 02/06/1992 MLY-901 5916039 36.6 24.02 0.0171 11
AIR-G-1 02/12/1992 HLY-904 5906036 36.6 23.96 0.0147 10
AIR-G-1 02/18/1992 HLY-907 5916033 36.6 23.97 0.0211 14
AIR-G-1 02/24/1992 MLY-910 5916030 36.6 23.88 0.0146 10
AIR-G-1 03/03/1992 HLY-916 5916024 36.6 24.05 0.0213 14
AIR-G-1 03/07/1992 MLY-919 5916021 36 24.06 0.0095 6
AIR-G-1 03/13/1992 MLY-925 5916015 36 23.94 0.0280 19
AIR-G-1 03/19/1992 MLY-753 5916012 36 23.94 0.0216 15
AIR-G-1 03/25/1992 MLY-756 5916009 36 23.98 0.0122 8
AIR-G-1 03/31/1992 MLY-759 5916006 35 23.96 0.0148 10
AIR-G-] 04/06/1992 MLY-762 5916003 35 23.95 0.0218 15
AIR-G-] 04/12/1992 MLY-765 5918859 35 23.96 0.0255 18
AIR-G-] 04/18/1992 MLY-771 5918853 35 24.42 0.0046 3
AIR-G-J 04/24/1992 MLY-774 5918850 35 24.43 0.0203 14
AIR-G-] 04/30/]992 MI' _ 5918847 35 24.4] 0.0403 28
AIR-G-] 05/06/1992 M 5918844 35 24.44 0.0382 26
AIR-G-] 05/12/1992 M, 5918841 35 24.48 0.0188 13
AIR-G-] 05/]8/1992 MLY-_uZ 5918838 34.5 24.44 0.0242 ]7
AIR-G-] 05/24/]992 MLY-864 59]8835 34.5 24.42 0.0057 4
AIR-G-] 05/30/1992 MLY-870 5918829 34.5 24.28 0.0082 6
AIR-G-] 06/05/1992 MLY-873 5918826 33.7 24.28 0.0162 12
AIR-G-] 06/]I/]992 MLY-701 5918823 33.7 24.32 0.0183 13
AIR-G-] 06/17/1992 ML_-704 5918820 33.7 24.28. 0.0282 20
AIR-G-] 06/29/1992 MLY-710 5916393 33.7 23.74" 0.0267 20
AIR-G-] 07/05/1992 MLY-713 5916390 33.6 23.69 0.0275 20
AIR-G-] 07/I]/]992 MLY-719 59]6384 33.6 23.98 0.0179 13
AIR-G-] 07/17/1992 MLY-72] 5916381 33.6 23.92 0.0307 22
AIR-G-] 07/23/]992 MLY-723 5916379 33.6 23.93 0.0157 I]
AIR-G-] 07/29/1992 MLY-725 5916377 33.6 23.93 0.0303 22
AIR-G-] 08/04/1992 MLY-878 5916353 33.6 23.94 0.0266 ]9
AIR-G-I 08/]0/1992 MLY-881 5916350 33.8 23.91 0.0309 23
AIR-G-] 08/16/]992 MLY-884 59]6347 33.8 23.9] 0.02]] ]5
AIR-G-] 08/22/1992 MLY-89] 5916340 33.8 24.23 0.0099 7
AIR-G-] 08/28/1992 MLY-894 5916337 33.8 24.24 0.0309 22
AIR-G-1 09/03/1992 MLY-897 5916334 34 24.34 0.0218 16
AIR-G-] 09/09/]992 09091992-01 59]6307 34 24.25 0.0214 15
AIR-G-I 09/15/1992 09151992-0] 5916304 34 24.24 0.0128 9
AIR-G-] 09/21/]992 09211992-01 5916301 34 24.25 0.0201 14
AIR-G-] 09/27/1992 09271992-01 5916296 34 23.77 0.0352 26

aGrams per filter.
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Table A-8 (continued). Suspended Particulates (PMIO) Data for Station AIR-G-1
during 1992

Sample Sample Ticket FJlter Flow Sample Weight Cone.
Location Date Number Number Rate Time (g/F)a (/_g/m3)

(scfm) (hours)

AIR-G-1 10/03/1992 10031992-01 5916293 35 23.82 0.0270 19
AIR-G-1 10/09/1992 10091992-01 5916290 35 23.76 0.0569 40
AIR-G-I 10/15/1992 1015199_-01 5916287 35 23.77 0.0367 26
AIR-G-1 10/21/1992 10211992-01 5916263 35 23.77 0.0347 25
AIR-G-1 11/02/1992 11021992-01 5916257 35 24.13 0.0067 5
AIR-G-1 11/08/1992 11081992-01 5916254 36 24.19 0.0192 13
AIR-G-I 11/26/1992 11261992-01 5916245 36 24.28 0.0069 .5
AIR-G-1 12/02/1992 12021992-01 5916221 36 24.27 0.0463 31
AIR-G-1 12/08/1992 12081992-01 5916218 37 24.32 0.0485 32
AIR-G-1 12/15/1992 12151992-01 5916215 37 24.27 0.0256 17
AIR-G-1 12/15/1992 12151992-01 5916215 37 24.27 0.0256 17
AIR-G-1 12/26/1992 12261992-01 5916209 37 24.27 0.0643 42

aGrams per filter.
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Table A-9. Suspended Particulates (PMIo) Data for Station AIR-G-2 during 1992

Sample Sample Ttcket Filter Flow Sample Weight Cone.
Locat i on Date Number Number Rate Tt me (g/F) a (pg/m3)

(scfm) (hours)

AIR-G-2 01/03/1992 MLY-659 5916060 37 23.90 0.0296 20
AIR-G-2 01/09/1992 MLY-662 5916_:_ 37 23.88 0.0224 15
AIR-G-2 01/15/1992 MLY-665 59160b 37 23.89 0.0287 19
AIR-G-2 01/21/1992 MLY-668 5916051 37 23.90 0.0733 49
AIR-G-2 01/26/1992 MLY-671 5916048 37 23.90 0.0700 47
AIR-G-2 02/01/1992 NLY-621 5916041 37 23.71 0.0539 36
AIR-G-2 02/06/1992 NLY-902 5916038 36.6 23.76 0.0201 14
AIR-G-2 02/12/1992 HLY-905 .5916035 36.6 23.66 0.0194 13
AIR-G-2 02/18/1992 MLY-908 5916032 36.6 23.67 0.0297 20
AIR-G-2 02/24,/1992 HLY-911 5916029 36.6 23.66 0.0193 13
AIR-G-2 03/03/1992 NLY-917 5916023 36.6 24.54 0.0215 14
AIR-G-2 03/07/1992 HLY-920 5916020 36 23.79 0.0083 6
AIR-G-2 03/13/1992 NLY-751 5916014 36 23.52 0.0247 17
AIR-G-2 03/19/1992 NLY-754 5916011 36 23.52 0.0242 17
AIR-G-2 03/25/1992 HLY-757 5916008 36 23.53 0.0194 13
AIR-G-2 03/31/1992 MLY-760 5916005 35 23.55 0.0122 9
AIR-G-2 04/06/1992 HLY-763 5916002 35 23.51 0.0187 13
AIR-G-2 04/12/1992 HLY-766 5918858 35 23.50 0.0212 15
AIR-G-2 04/24/1992 MLY-775 5918849 35 23.25 0.0193 14
AIR-G-2 04/30/1992 HLY-853 5918846 35 23.]5 0.0408 30
AIR-G-2 05/06/1992 HLY-857 5918843 35 23.26 0.0322 23
AIR-G-2 05/30/1992 MLY-871 5918828 34.5 23.93 0.0052 4
AIR-G-2 06/05/1992 MLY-874 5918825 33.7 23.89 0.0238 17
AIR-G-2 06/11/1992 MLY-702 5918822 33.7 23.89 0.0155 11
AIR-G-2 06/17/1992 MLY-705 5918819 33.7 23.72 0.0157 12
AIR-G-2 06/29/1992 MLY-711 5916392 33.7 23.56 0.0212 16
AIR-G-2 07/05/1992 HLY-714 5916389 33.6 23.57 0.0192 14
AIR-G-2 07/29/1992 MLY-876 5916376 33.6 24.12 0.0290 21
AIR-G-2 08/16/1992 MLY-885 5916346 33.8 24.06 0.0197 14
AIR-G-2 08/22/1992 MLY-892 5916339 33.8 23.43 0.0076 6
AIR-G-2 08/28/1992 MLY-895 5916336 33.8 23.64 0.0227 17
AIR-G-2 09/03/1992 HLY-898 5916333 34 23.61 0.0192 14
AIR-G-2 09/09/1992 09091992-02 5916306 34 23.59 0.0231 17
AIR-G-2 09/15/1992 09151992-02 5916303 34 23.58 0.0190 14
AIR-G-2 09/21/1992 09211992-02 5916300 34 23.59 0.0181 13
AIR-G-2 09/27/1992 09271992-02 5916295 34 23.36 0.0267 20
AIR-G-2 10/03/1992 10031992-02 5916292 35 24.46 0.0282 19
AIR-G-2 10/09/1992 10091992-02 5916289 35 23.43 0.0465 33
AIR-G-2 10/15/1992 10151992-02 5916286 35 23.46 0.0400 29
AIR-G-2 10/21/1992 10211992-02 5916263 35 23.45 0.0335 24
AIR-G-2 1i/02/1992 11021992-02 5916256 35 23.48 0.0062 4
AIR-G-2 11/08/1992 11801992-02 5916253 36 23.54 0.01_4 13
AIR-G-2 11/20/1992 11201992-02 5916246 36 23.84 0.0034 2
AIR-G-2 11/26/1992 11261992-02 5916244 36 23.87 0.0071 5
AIR-G-2 12/02/1992 12021992-02 5916220 36 23.85 0.0453 31
AIR-G-2 12/15/1992 12151992-02 5916214 37 23.87 0.0223 15
AIR-G-2 12/26/1992 12261992-02 5916208 37 23.80 0.0679 4S

aGrams per filter.
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Table A-IO. SuspendedParticulates(PMIo)Data for StationAIR-G-3
during 1992

Sample Sample Ticket Filter Flow Sample Weight Conc_ ,
Location Date Number Number Rate Time (g/F)a (pg/m_)

(scfm) (hours)

AIR-G-3 01/03/1992 MLY-660 5916059 37 24.15 0.0305 20
AIR-G-3 01/09/1992 MLY-663 5916056 37 24.12 0.0274 18
AIR-G-3 01/15/1992 MLY-666 5916053 37 24.11 0.0321 21
AIR-G-3 01/21/1992 MLY-669 5916050 37 24.10 0.0800 53
AIR-G-3 02/01/1992 MLY-622 5916040 37 24.33 0.0623 41
AIR-G-3 02/06/1992 MLY-903 . 5916037 36.6 24.30 0.0284 19
AIR-G-3 02/12/1992 MLY-906 5916034 36.6 24.27 0.0172 11
AIR-G-3 02/18/1992 MLY-909 5916031 36.6 24.30 0.0337 22
AIR-G-3 02/24/1992 MLY-912 5916028 36.6 24.25 0.0177 12
AIR-G-3 03/03/1992 MLY-918 5916022 36.6 24.11 0.0199 13
AIR-G-3 03/07/1992 MLY-921 5916019 36 24.38 0.0112 8
AIR-G-3 03/13/1992 MLY-752 5916013 36 24.00 0.0303 21
AIR-G-3 03/19/1992 MLY-755 5916010 36 23.98 0.0261 18
AIR-G-3 03/25/1992 MLY-758 5.916007 36 24.00 0.0167 11
AIR-G-3 03/31/1992 MLY-761 5916004 35 23.99 0.0144 10
AIR-G-3 04/06/1992 MLY-764 5916001 35 23.97 0.0249 17
AIR-G-3 04/12/1992 MLY-767 5918857 35 23.95 0.0269 19
AIR-G-3 04/18/1992 MLY-773 5918851 35 24.39 0.0028 2
AIR-G-3 04/24/1992 MLY-851 591%:i_8 35 24.39 0.0257 18
AIR-G-3 04/30/1992 MLY-854 591_ 5 35 24.37 0.0426 29
AIR-G-3 05/06/1992 MLY-858 5918842 35 24.37 0.0483 33
AIR-G-3 05/12/1992 MLY-861 5918839 35 24.4! 0.0185 13
AIR-G-3 05/18/1992 MYL-863 5918836 34.5 24.38 0.0287 20
AIR-G-3 05/24/1992 MLY-866 5918833 34.5 24.38 0.0064 4
AIR-G-3 05/30/1992 MLY-872 5918827 34.5 24.40 0.0075 5
AIR-G-3 06/05/1992 MLY-875 5918824 33.7 24.40 0.0165 12
AIR-G-3 06/11/1992 MLY-703 5918821 33.7 24.42 0.0164 12
AIR-G-3 06/I//1992 MLY-706 5918818 33.7 24.41 0.0262 19
AIR-G-3 06/29/1992 MLY-712 5916391 33.7 23.97 0.0274 20
AIR-G-3 07/05/1992 MLY-715 5916388 33.6 23.97 0.0240 18
AIR-G-3 07/17/1992 MLY-722 5916382 33.6 23.66 0.0232 17
AIR-G-3 07/23/1992 MLY-724 5916378 33.6 23.64 0.0187 14
AIR-G-3 07/29/1992 MLY-877 5916375 33.6 23.66 0.0294 22
AIR-G-3 08/04/1992 MLY-880 5916351 33.6 23.68 0.0289 21
AIR-G-3 08/10/1992 MLY-883 5916348 33.8 23.62 0.0259 19
AIR-G-3 08/16/1992 MLY-886 59]6345 33.8 23.64 0.0306 23
AIR-G-3 08/22/1992 MLY-893 5916338 33.8 23.84 0.0090 7
AIR-G-3 08/28/1992 MLY-896 5916335 33.8 23.89 0.0262 19
AIR-G-3 09/03/1992 MLY-899 5916332 34 23.94 0.0281 20
AIR-G-3 09/21/1992 09211992-03 5916302 34 23.91 0.0244 18
AIR-G-3 09/27/1992 09271992-03 5916294 34 23.92 0.0336 24

aGrams per filter.
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Table A-IO (continued). SuspendedParticulates(PMIo)Data for Station
AIR.G-3 during 1992

Sample Sample Ticket Filter Flow Sample Weight Conc_
Locat ton Date Number Number Rate Ti me (g/F) a (pg/m_)

(scfm) (hours)

AIR-G-3 10/03/1992 10031992-03 5916291 35 23.93 0.0368 26
AIR-G-3 10/09/1992 10091992-03 5916288 35 23.89 0.0533 38
AIR-G-3 10/15/1992 10151992-03 5916285 35 23.46 0.0484 35
AIR-G-3 10/21/1992 10211992-03 5916261 35 23.92 0.0466 33
AIR-G-3 11/02/1992 11021992-03 5916255 35 24.47 0.0064 4
AIR-G-3 11/08/1992 11081992-03 5916252 36 24.53 0.0247 16
AIR-G-3 11/26/1992 11261992-03 5916243 36 15.17 0.0120 13
AIR-GO3 12/08/1992 12081992-03 5916216 37 24.00 0.0456 30
AIR-G-3 12/15/1992 12151992-03 5916213 37 24.00 0.0247 16
AIR-G-3 12/20/1992 12201992-03 5916210 37 24.00 0.0654 43

aGrams per filter.
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Table A-II. EnvironmentalRadiationExposureData for Grand Junction,
First Quarter 1992

Report Number Report Date Date Installed Date Removed Days Exposed
8052-4 05/13/1992 12/31/1991 03/31/1992 91

Report TLD Field Reported Valuea Corrected Valueb Approximate
ID ID Location for Quarter Datly Exposure Annual Exposure

(mrem) (mrem) (mrem)

1992-1 GJ-19 TLD-G-01 25.5 0.3 102.3
1992-I GJ-29 TLD-G-02 23.5 0.3 94.3
1992-I GJ-25 TLD-G-03 25.1 0.3 100.7
1992-I GJ-21 TLD-G-04 28.3 0.3 113.5-
1992-I GJ-22 TLD-G-O4-DC 28.5 0.3 114.3
1992-I GJ-24 TLD-G-05 22.8 0.3 91.5
1992-I GJ-17 TLD-G-06 22.5 0.2 90.2
1992-I GJ-23 TLD-G-07 23.1 0.3 92.7
1992-I GJ-15 TLD-G-08 26.7 0.3 107.1
1992-I GJ-20 TLD-G-O9 27.2 0.3 109.1 -
1992-I GJ-18 TLD-G-IO 20.8 0.2 83.4
1992-I GJ-26 TLD-G-11 21.7 0.2 87.0
1992-I GJ_16 TLD-G-12 24.5 0.3 98.3
1992-I GJ-28 TLD-G-13 21.7 0.2 87.0
1992-I GJ-30 TLD-G-14 20.0 0.2 80.2
1992-I GJ-27 TLD-G-15 20.5 0.2 82.2

aThe reportedvalues are the results receivedfrom the subcontracted
laboratory.

bThe correctedvalues are derived by subtractingthe exposure receivedby
the TLDs while in transit from the reportedvalues.

CDuplicate sample
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Table A-I2. EnvironmentalRadiationExposureData for Grand Junction,
Second Quarter 1992

Report Number Report Date Date Installed Date Removed Days Exposed
8052-5 08/04/1992 03/31/1992 06/30/1992 9;

Report TLD Field Reported Valuea Corrected Valueb Approximate
ID ID Location for Quarter Daily Exposure Annual Exposure

(mrem) (mrem) (mrem)

1992-2 GJ-I TLD-G-OI 14.7 0.2 59.0
1992-2 GJ-2 , TLD-G-02 23.9 0.3 95.9
1992-2 GJ-3 TLD-G-03 26.9 0.3 107.9
1992-2 GJ-4 TLD-G-04 22.5 0.2 90.2
1992-2 GJ-15 TLD-G-O4-DC 23.7 0.3 95.1
1992-2 GJ-5 TLD-G-05 25.3 0.3 101.5
1992-2 GJ-6 TLD-G-06 26.3 0.3 105.5
1992-2 GJ-7 TLD-G-07 23.8 0.3 95.5
1992-2 GJ-8 TLD-G-08 26.1 0.3 104.7
1992-2 GJ-9 TLD-G-O9 25.1 0_3 100.7
1992-2 GJ-IO TLD-G-IO 21.5 0.2 86.2
1992-2 GJ-11 TLD-G-11 21.7 0.2 87.0
1992-2 GJ-12 TLD-G-12 23.7 0.3 95.1
1992-2 GJ-13 TLD-G-13 22.8 0.3 91.5
1992-2 GJ-14 TLD-G-14 23.1 0.3 92.7
1992-2 GJ-16 TLD-G-15 22.8 0.3 91.5

aThe reportedvalues are the results received from the subcontracted
laboratory.

bThe correctedvalues are derived by subtractingthe exposure received by
the TLDs while in transit from the reportedvalues.

CDuplicatesample.
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Table A-13. EnvironmentalRadiationExposureData for Grand Junction,Third
Quarter 1992

Report Number Report Date Date Installed Date Removed Days Exposed
8052-6 10/10/1992 06/30/1992 10/01/1992 92

Report TLD Field Reported Valuea Corrected Valueb Approximate
ID IO Location for Quarter Daily Exposure Annual Exposure

(mrem) (mrem) (mrem)

1992-3 GJ-16 TLD-G-O] 26.3 0.3 104.3
1992-3 GJ-12 TLD-G-02 21.7 0.2 86.1
1992-3 GJ-7 TLD-G-03 28.6 0.3 113.5.
1992-3 GJ-I TLD-G-04 34.1 0.4 135.3
1992-3 GJ-2 TLD-G-O4-DC 36.0 0.4 142.8
1992-3 GJ-15 TLD-G-05 24.0 0.3 95.2
1992-3 GJ-5 TLD-G-06 26.8 0.3 106.3
1992-3 GJ-IO TLD-G-07 22.1 0.2 87.7
1992-3 GJ-11 TLD-G-OB 23.0 0.3 91.3
1992-3 GJ-4 TLD-G-O9 24.5 0.3 97.2
1992-3 GJ-14 TLD-G-IO 20.3 0.2 80.5
1992-3 GJ-13 TLD-G-11 22.0 0.2 87.3
1992-3 GJ-9 TLD-G-12 24.0 0.3 95.2
1992-3 GJ-3 TLD-G-13 22.3 0.2 88.5
1992-3 GJ-8 TLD-G-14 22.0 0.2 87.3
1992-3 GJ-6 TLD-G-15 22.1 0.2 87.7

aThe reportedvalues are the resultsreceived from the subcontracted
laboratory.

bThe correctedvalues are derived by subtractingthe exposure received by
the TLDs while in transit from the reported values.

CDuplicate sample
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Table A-14. Environmental Radiation Exposure Data for Grand junction, Fourth
Quarter 1992

Report Number Report Date Date Inst_lted Date Removed Days Exposed
8052-7 01/20/1993 10/01/1992 12/30/1992 90

Report TLD Fteld Reported Valuea Corrected Valueb Approximate
ID ID Location for Quarter Daily Exposure Annual Exposure

(mrem) (mrem) (mrem)

]992-4 GJ-20 TLD-G-01 27.3 0.3 110.7
1992-4 GJ-32 TLD-G-02 26.4 0.3 107.1
1992-4 GJ-27 TLD-G-03 31.2 0.3 126.5
1992-4 GJ-15 TLD-G-04 22.9 0.3 92.9
1992-4 GJ-30 TLD-G-O4-DC 24.6 0.3 99.8
1992-4 GJ-22 TLD-G-05 25.3 0.3 102.6
1992-4 GJ-29 TLD-G-06 26.1 0.3 105.9
1992-4 GJ-28 TLD-G-07 27.8 0.3 112.7
1992-4 GJ-31 TLD-G-08 27.0 0.3 109.5
1992-4 GJ-17 TLD-G-09 26.0 0.3 105.4
1992-4 GJ-23 TLD-G-IO 22.7 0.3 92.1
1992-4 GJ-24 TLD-G-11 23.3 0.3 94.5
1992-4 GJ-18 TLD-G-12 27.7 0.3 112.3
1992-4 GJ-21 TLD-G-13 26.5 0.3 107.5
1992-4 GJ-26 TLD-G-14 23.3 0.3 94.5
1992-4 GJ-34 TLD-G-15 25.0 0.3 101.4

aThe reported values are the results receivedfrom the subcontracted
laboratory.

bThe correctedvalues are derived by subtractingthe exposure received by
the TLDs while in transit from the reported values.

CDuplicate sample.
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Table A-15. Meteorolo@icalData for Grand Junction

Frequency of Wind Directions a

Wind Toward Frequency

N 0.052
NNW 0.073
NW 0.140
WNW 0.199
W 0.054
WSW 0.051
SW 0.031
SSW 0.023
S 0.040
SSE 0.045
SE 0.075
ESE • 0.098
E 0.042
ENE 0.025
NE 0.027
NNE 0.025

Frequency of Each Stability Class for Each Direction

Wind Toward Fraction of Time in Each Stability Classb

A B _ 0 E F

N 0.0418 0.2162 0.2074 0.3218 0.0615 0.1513
NNW 0.0282 0.1580 0.2393 0.3084 0.0923 0.1738
NW 0.0087 0.0685 0.1520 0.3159 0.1921 0.2628
WNW 0.0045 0.0333 0.0608 0.3729 0.2641 0.2644
W 0.0085 0.0452 0.0459 0.1993 0.1790 0.5220
WSW 0.0103 0.0348 0.0363 0.1736 0 1623 0.5827
SW 0.0205 0.0668 0.0587 0.2515 0 1838 0.4187
SSW 0.0141 0.0872 0.0872 0.2945 0 1805 0.3364
S 0.0181 0.0915 0.0912 0.3417 0 1800 0.2774
SSE 0.0128 0.ii19 0.1468 0.4019 0 1477 0.1790
SE 0.0202 0.1270 0.1914 0.4042 0 1128 0.1444
ESE 0.0314 0.1662 0.2315 0.3691 0 0719 0.1298
E 0.0449 0.2164 0.2214 0.3198 0 0582 0.1392
ENE 0.0852 0.2738 0.1688 0.2631 0.0654 0.1438
NE 0.0697 0.2387 0.1531 0.3384 0.0550 0.1450
NNE 0.0675 0.2300 0.1764 0.3329 0.0494 0.1439

aAverageatmosphericlid for the area is 538 meters.
bStabilityclassesA,B, and C refer to daytime, unstableconditions,with class A having the most

unstableconditions. Class D refers to overcastor neutralconditionsat night or during the day. Classes
E and F refer to nightime,stableconditionsand are based on the amount of cloud cover, with F having
greateror thickercloud cover.
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Table A-15 (continued). MeteorologicalData for Brand Junction

Reciprocal-Averaged Wind Speeds

Wind Toward Wind Speed (meters/second) tn Each Stability Class

A___ e_L c__ D_E_ EL.
N 1.03 1.27 2.19 3 32 3 11 0.97
N%W 1.12 1.36 2.55 3 51 3 30 1.37
NW 1.02 1.40 2.60 3 94 3 71 1.29
WNW 0.96 1.20 2.28 4 33 3 72 1.28
W 0.93 1.01 1.28 2 33 3 12 1.07
WSW 0.98 0.94 1.29 2 43 2 93 1.13
SW 0.91 1.00 1.49 2 62 3 13 1.03
SSW 1.10 0.96 1.50 2 91 3.21 1.06
S 0.99 1.06 1.65 3 12 3.27 1.11
SSE 1.04 1.16 2.10 3 27 3.28 1.17
SE 1.06 1.31 2.38 3 34 3.26 1.12
ESE 1.08 1.37 2.43 3 20 3.08 1.02
E 1.11 1.36 2.29 2 82 2.96 0.97
ENE 1.06 1.23 2.10 2 67 2.85 0.91
NE 1.10 1.17 2.18 3 24 2.95 0,94

NNE 1.11 1.14 2.34 3".36 2.98 0.g2

Average Wind Speeds

Wind Toward Vind Speed (meters/second) in Each Stablity Class

A B C D E F

N 1.41 1.99 3 41 5.52 3.11 1,29
NNW 1.57 2.16 3 50 5,20 3 53 1.60
NW 1.41 2.21 3 59 5.30 3 92 1.81
WNW 1.28 1.91 3 32 5.65 3 92 1.79
W 1.20 1.44 2 19 4.!_ 3 34 1.49
WSW 1.32 1.32 2 38 4. 3 11 1.52
SW 1.17 1.46 2 59 4._ 3 55 1.41
SSW 1.54 1.39 2 57 4,8b 3 45 1.47
S 1.34 1.58 2 77 4.68 3.51 1.56
SSE 1.43 1.82 3 32 4.97 3.51 1.65
SE 1.47 2.15 3.60 5.07 3.50 1.57
ESE 1.51 2.29 3.67 5.02 3.30 1.41
E 1.55 2.26 3.53 5.15 3.14 1.31
ENE 1.48 1.99 3.30 5.09 3.00 1.16
NE 1.53 1.88 4.04 5.91 3.13 1.23
NNE 1.55 1.79 4.12 6.05 3.17 1.19
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Table A-16. Sewer EffluentChemistryData for Grand Junction during 1992a,b

Ti cket Sample Ag A!pha As Be Beta BOD Cd CII CODd Cr Co
Number Date (/Jg/L) (pCi/L) c (/_/L) (/jg/L) (pCi/L) b (mo_/L) (pg/L) (/4g/L) (_J/L) (pg/L) (/4g/L)

MLY-465 01/09/1992 <5.0 <8.8 No Data No Data <10.7 130 No Data <10.0 227 <6.0 30.9
MLY-466 01/09/1992 No Data <9.3 No Data No Data <13.2 No Data No Data No Data No Data Ho Data No Data
MLY-477 02/13/1992 <5.0 <9.1 No Data No Data <9.0 90 No Data <10.0 112 <6.0 35.8
MLY-478 02/13/1992 No Data <9.3 No Data No Data <9.0 No Data No Data No Data No Data No Data No Data
MLY-480 02/24/1992 No Data No Data 3.5 <I.0 No Data No Data <4.0 No Data No Data No Data No Data
MLY-481 03/11/1992 5.9 <11 No Data No Data <11 125 No Data <10.0 208 4.7 62.7
MLY-482 03/11/1992 No Data <17 No Data No Data <22 No Data No Data No Data No Data No Data No Data
MLY-483 04108/1992 <3.5 <5.3 No Data No Data 27 0 190 No Data <10.0 327 <4.0 54.7
MLY-484 04/08/1992 No Data <5.4 No Data No Data 26 2 No Data No Data No Data No Data No Data No Data
MLY-485 04/08/]992 No Data <7.0 No Data No Data 10 8 No Data No Data No Data No Data No Data No Data
MLY-490 05/07/]992 <3.5 <4.7 No Data No Data <6 9 No Data No Data <10.0 No Data <4.0 31.6
MLY-491 05/07/1992 No Data <4.8 No Data No Data <6 9 No Data No bata No Data" No Data No Data No Data
MLY-492 05/07/1992 No Data <9.9 No Data No Data 16 1 No Data No Data No Data No Data No Data No Data
MLY-493 05/07/]992 No Data 36.4 No Data No Data 40.6 No Data No Data No DaCa No Data No Data No Data
MLY-494 05/14/]992 <3.5 No Data No Data No Data No Data 133 No Data 16.5 184 <4.0 29.5
MLY-495 06/04/1992 <5.7 <4.8 No Data No Data <7.2 No Data No Data <10.0 No Data <3.9 32.4
MLY-496 06/04/]992 <5.7 <4.8 No Data No Data <7.2 80.0 No Data <lO.O 125 <3.9 37.7
MLY-497 06/04/I992 No Data 39.7 No Data No Data 41.6 _o Data No Data No Data No Data No Data No Data
MLY-498 06/04/1992 No Data <4.8 No Data No Data <7.2 No Data No Data No Data No Data No Data No Data

,_> MLY-499 07/07/1992 -9.1 <12 No Data No Data • <lO 270 No Data 191 316 <3.9 98.6
t_J MLY-500 07/07/1992 No Data <14 No Data No Data 14 No Data No Data No Data No Data No Data No Data

MLY-951 08/06/1992 <5.7 <7 No Data No Data <11 35 No Data <10.0 73.6 <3.9 -10.1
MLY-952 08/06/1992 No Data <7 No Data No Data <11 No Data No Data No Data No Data No Data No Data
MLY-953 10/19/1992 d <6.0 <30 No Data No Data <50 84 No Data <10.0 No Data <6.0 60.0
MLY-954 12/17/1992 38.9 <20 No Data No Data 40 3120 No Data <10.0 3320 -9.4 94.7
MLY-955 12/17/1992 No Data 40 No Data No Data <40 No Data No Data No Data No Data No Data No Data
MLY-956 12/17/1992 39.5 <20 No Data No Data 34 No Data No Data <10.0 No Data -8.4 96.5
MLY-957 12/17/1992 No Data <30 No Data No Data <40 No Data No Data No Data No Data No Data No Data

aA "<" symbol indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A .....indicates

an approximateva)ue (the va)ue was outsidethe limitsfor which the instrumentwas calibrated)
PAll sewer effluent sampleswere collectedfrom manhole #12 by Geotech,with the exceptionof sampleMLY-953,which was collectedat the

North Lift Stationby the city of Grand Junction.

CThe values IistedmultipIied by 10-9 will result inpCi/mL.
dChemical oxygendemand.



Tat.lp A l_ (F,_nt_nu_d) %e,er _ffluent Chemistry Data for Grand Junction during 1992a, b

Ticket Sample Herbicide Hq Ni Oil Pb Pesticide pH PhenoT Sb Se
Number Date (poll) (po/t) (pol!) (=glL) (poll) (polL) (polL) (polL) (PO/L)

HLT465 01/09!1992 No Data _0 20 _120 40 1.9 No Detect 8.63 930 No Data No Data
MtY 466 01,09/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HtY-471 02/1311992 No D_ta _020 <12 0 _ 22 8.1 No Detect 7.Z4 95 No Data No Data
MLY-428 02/13/199Z No Data No Data No Data _:':_o Data No Data No Data No Data No Data No Data No Data
MLY-480 0_/24/1992 No Detect No Data No Data N_ Data No Data No Detect No Data <100 <40.0 <2.0
MLY-481 03/|l/|992 No Data <0.20 <]6.0 36 10.8 No Detect 7.96 97 No Data No Data
HLY-482 03/11/1992 No Data No Data No Data No Data No Data No Data 7.96 No Data No Data No Data
MLY-483 04/08/199Z No Data 0.13 <15.6 26 14.3 No Detect 7.38 80 No Data No Data
HLY-484 04/0811992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HLY-485 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HIY 490 05/07/1992 No Data 006 <15.6 26 14.3 No Detect 8.39 83 No Data No Data
HlV-491 05/01/199Z No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HLY-49Z 0510711992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HLY-493 05/07/1992 No Data No Data No Data No Data No _ata No Data No Data No Data No Data No Data
RtY-494 05/14/|99Z No Data 0.05 <15.6 14 8.7 No Detect 6.58 125 No Data No Data
HLY-495 0610411992 No Data 0.09 <13.0 48 3.7 No Detect 7.26 125 No Data No Data
HLY-496 06/04/1992 No Data 0.39 <13.0 46 6.1 No Detect No Data 125 No Data No Data
MLY-497 06/0411992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

,_ MLY-498 06104/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
bJ MLY-499 0710711992 No Data 0.37 <13.0 14 20.3 No Detect 6.81 54 No Data No Data
t,.) MLY-500 0710711992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

MLY-951 08/06/1992 No Data -0.12 <13.0 29 -2.9 No Detect 7.77 97 No Data No Data
MLY-952 08/0611992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HLY-953 10/19/1992 No Data <0.10 -13.6 12 14.0 No Data No Data 97 No Data No Data
HLY-954 12/1711992 No Data 0.63 -14.7 32 8.1 No Detect 8.0 54 No Data No Data
HLY-955 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data
HLY-956 12/17/1992 No Data 0.76 -15.7 35 8.9 No Data No Data 108 No Data No Data
MLY-957 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" symbol indicates that the maximumconcentration was below detection limits (number shown is detection limit). A ..... indicates

an approximate value (the value was outside the limits for which the instrument was calibrated)
OAll sewer effluent samples were collected from manhole #12 by Geotech, with the exception of sample NLY-953, which was collected at the

North Lift S:aL_on by the city of Grand Junction.
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Table A-16 (continued). Sewer EffluentChemistryData for Grand Junctionduring 1992a,L

Ticket Sample Semivolatile TD5 Tamp T1 TOCc TOX TSS Volatile Zn
Number Date (/jg/L) (rag/L) (I)eg C) (/ag/L) (rag/L) (mglL) (mj/L) (/_I/L) (/tilL)

MLY-465 01/09/1992 No Data 390 12.2 No Dat_ 75.7 0.14 58 No Data 457
MLY-466 01/09/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-477 02/13/1992 No Data 280 12.2 No Data 42.5 0.05 14 No Data 413
MLY-478 02113/1992 No Data No Data Nc Data No Data No Data No Data No Data No Data No Data
MLY-480 02124/1992 See Table No Data No Data <4.0 No Data No Data No Data See Table 540
MLY-481 03/11/1992 No Data 460 13.0 No Data 74.4 O.lO 38 No Data 422
NLY-482 0311111992 No Data No Data 13.0 No Data No Data No Data No Data No Data No Data
MLY-483 04/08/1992 No Data 490 15.9 3o Data 109 0.06 83 No Data 572
MLY-484 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-485 0410811992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-490 05/07/_z92 No Data 310 18.8 No Data 56.7 No Data 53 No Data .462
MLY-491 05/07/13_2 No Data No Data No Data No Data No Data No Data No Data No Data No Data
HI.Y-492 05/0711992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-493 05107/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-494 0511411992 No Data No Data 21.7 No Data No Data No Data 64 No Data 522
MLY-495 06/04/1992 No Data 280 20.5 No Data 52.5 No Data 50 No Data 606
NLY-496 06/04/1992 No Data 280 No Data No Data 51.2 0.13 50 No Data 653
MLY-497 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

,_> MLY-498 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
t_) MLY-499 07/0711992 No Data 290 23.0 No Data 98.7 0.20 250 No Data 1060

MLY-500 07/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-951 08/06/1992 No Data 236 23.7 No Data 24.4 0.02 20 No Data 302
MLY-952 08/06/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-953 10/19/1992 No Data 380 No Data No Data No Data No Data 167 No Data 639
MLY-954 12/17/1992 No Data 1080 21.5 No Data 677 0.04 696 No Data 842
MLY-955 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-956 12/17/1992 No Data 1080 No Data No Data 704 No Data 674 No Data 919
MLY-957 12/1711992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" symbol indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detection1imlt).
A .....indicatesan approximatevalue (thc value was outsidethe llmits for which the instrumentwas calibrated).

ball sewer effluent sampleswere collectedfrom manhole #12 by 6eotech,with the exceptionof sampleMLY-953,which
was collectedat the North Lift Stationby the city of Grand Junction.

CTotalorganic carbon.



Table A-l/. Sewer EffluentChemistryData for Grand Junctionduring 1992,Organicsa

Iicket Sample I03-8Z-2 106-44-5 117-81-7 143-01-1 26265-99-6 544-63-8 57-10-3 51-11-4 57-88-5
Number Date (/jg/L) (polL) (/JglL) (polL) (/ag/L) (pg/L) (pglL) (pg/L) (polL)

MLY-465 01/09/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-466 01/09/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-4// 02/13/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-478 02/13/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-479 02/1311992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-480 02/24/1992 22 29 86 34 22 50 900 1600 40
MLY-481 03/1]/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-482 03/11/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-483 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-484 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-485 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-490 05/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-491 05/07/]992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-492 05/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-493 05/07/1992 No Data No Data No Data" No Data No Data No Data No Data No Data No Data
MLY-494 05/14/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-495 06/04/1992 No Data No Data No Data No Data No #ata No Data. No Data No Data No Data
MLY-496 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No.Data No Data
MLY-497 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

_> MLY-498 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No DataMLY-499 01/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
I,J MLY-500 07/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data4_

MLY-951 08/06/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-952 08/06/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-953 10/19/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-954 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-955 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-956 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-957 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aCAS Number 103-82-2 Benzeneaceticacid

CAS Number 106-44-5 4-Methylphenol
CAS Number 117-81-7 Bis(2-ethy]hexyl)phthalate
CAS Number 143-07-7 Dodecanoicacid

CAS Number 26265.-99-6Heptadecenoicacid
CAS Number 544-63-8 Tetradecanoicacid
CAS Number 57-10-3 Hexadecanoicacid
CAS Number 57-11-4 Octadecanoicacid
CAS Number 57-88-5 Cholesterol



Table A-17 (continued). Sewer EffluentChemistryData for Grand Junction during 1992,Organicsa

Ticket Sample 58-08-2 59-02-9 65-85-0 67-64-1 75-09-2 UNK-17.02 UNK-20.77 UNK-22.59 UNK-26.19

Number Date (_g/L) (pg/L) (pg/L) (pg/L) (_g/L) (pglL) (_glL) (_glL) (_glL)

MLY-465 01/09/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-466 01/09/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-477 02/13/1992 No Data • No Data No Date No Data No Data No Data No Data No Data No Data
MLY-478 02/13/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-479 02/13/]992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-480 02/24/1992 74 10 76 69 8700 10 13 40 1100
MLY-481 03/11/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-482 03/11/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-4B3 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-484 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-485 04/08/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-490 05/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-491 05/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-492 05/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-493 05/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-494 05/14/1992 No Data No Data No Data No Data No Data No Data. No Data No Data No Data
MLY-495 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-496 06/04/1992 No Data No Data No Data No Data . No Data No Data No Data No Data No Data
MLY-497 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

,_ MLY-498 06/04/1992 No Data No Data No Data No Data No Data No Data No Data No Data No DataMLY-499 07/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
t_

MLY-500 07/07/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
, MLY-951 08/06/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

MLY-952 08/06/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-953 10/19/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-954 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-955 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No _ata
MLY-956 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
MLY-957 12/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aCAS Number 58-08-2 Caffeine
CAS Number 59-02-9 VitaminE
CAS Number 65-85-0 Benzoicacid
CAS Number 67-64-I Acetone

CAS Number 75-09-2 Methylenechloride
CAS Number UNK-I/.02 Unknownorganicacid
CAS Number UNK-20.77 Unknown
CAS Number UNK-22.59 Unknown

CAS Number UNK-26.19 Unknownorganicacid



Table A-17 (continued). Sewer Effluent
ChemistryData for Grand Junctionduring
1992, Organics

Ticket Sample UNK-30.19
Number Date (/._/L)

MLY-465 01/09/1992 No Data
MLY-466 01/09/1992 No Data
MLY-477 02/13/1992 No Data
MLY-478 02/13/1992 No Data
MLY-4/9 02/13/1992 No Data
MLY-480 02/24/1992 17
MLY-481 03/11/1992 No Data
MLY-482 03/11/1992 No Data
MLY-483 04/08/1992 No Data
MLY-484 04/08/1992 No Data
MLY-485 04/08/1992 No Data
MLY-490 05/07/1992 No Data
MLY-491 05/07/1992 No Data
MLY-492 05/07/1992 No Data
MLY-493 05/07/1992 No Data
MLY-494 05/14/1992 No Data
MLY-495 06/04/1992 No Data
MLY-496 06/04/1992 No Data
MLY-497 06/04/1992 No Data

_" MLY-498 06/04/1992 No Data
t_ MLY-499 07/07/1992 No DataC_

MLY-500 07/07/1992 No Data
MLY-951 08/06/1992 No Data
MLY-952 08/06/1992 No Data
MLY-953 10/19/1992 No Data
MLY-954 12/17/1992 No Data
MLY-955 12/17/1992 No Data
MLY-956 12/17/1992 No Data
_LY-957 12/17/1992 No Data

aCAS Number UNK-30.19 Unknown



Table A-]8. Water ChemistryData for Grand Junction,March 16 throughMarch 18, 1992a

Sample Ticket Sample Alky b Alpha As Ba Ca Cd CDTd C1 Cr
Location Number Date (ppm) (pCi/L) c (/jg/L) (/jo/L) (pg/L) (/jg/L) (plmSos/cm)e (pglL} (/lg/L)

(as CaCO3)

Ground Water

]-9SA MLY-734 03/]8/1992 257 <140 <2.0 -17.1 107000 <1.0 1980 19500 <4.0
]o-]gN MLY-684 03/17/]992 405 800 <20.0 -12.2 464000 <1.0 8000 608000 <4.0
11-1S MLY-682 03/17/1992 312 600 <2.0 -31 3 228000 <1.0 3140 114000 <4.0
13-16NA MLY-728 03/11/1992 501 470 -2.9 -13 8 354000 <1.0 4350 191000 <4.0
13-16NA(Dup) MLY-729 03/17/1992 No Data 440 <2.0 -14 3 357000 <1.0 No Data 190000 <4.0
14-13NA MLY-730 03/17/1992 No Data 510 11.3 -12 8 262000 <1.0 2951 139000 <4.0
14-6NA MLY-683 03/17/1992 257 220 250 -62 7 130000 <1.0 1311 19600 <4.0
3-3NA MLY-736 03/18/1992 336 <200 <2.0 -15 6 795000 <1.0 7320 1050000 <4.0
5-12NA MLY-737 03/18/1992 319 <150 <2.0 -15 2 298000 <1.0 " 3220 160000 <4.0
GJ84-04 MLY-731 03/17/1992 388 <160 12.3 -23 1 223000 <1.0 3987 141000 <4.0
GJ84-05 MLY-733 03/17/1992 452 1500 <2.0 -26 4 546000 <1.0 7680 487000 <4.0
GJ84-06 MLY-690 03/18/1992 278 <150 <2.0 -24 6 369000 <I.0 2780 188000 <4.0
GJ84-09 MLY-735 03/18/1992 260 <150 <2.0 -12 1 126000 <1.0 2380 49100 <4.0
GJ84-IO MLY-727 03/16/1992 146 <150 <2.0 -5 4 128000 <1.0 2660 105000 <4.0

,_ P-2A MLY-688 03/18/1992 226 <160 <2.0 -I1 9 294000 <1.0 3480 230000 <4.0
I,J P-3A MLY-685 03/17/1992 318 570 <2.0 -35 5 287000 <1.0 2450 65300 <4.0
--I P-4A MLY-689 03/18/1992 352 500 <2.0 -14 8 395000 <1.0 6170 454000 <4.0

P-6 MLY-686 03/18/1992 246 <140 <2.0 -17 0 79700 <1.0 1767 20400 <4.0

Surface Water

Lower Gunnison MLY-726 03/16/1992 136 <50 <2.0 -41.3 91500 <1.0 1008 13100 <4.0
Middle Gunnison MLY-677 03/16/1992 136 <50 -2.9 -41.4 87700 <1.0 888 8700 <4.0
North Pond MLY-679 03/16/1992 273 440 -2.7 -13.7 282000 <1.0 3670 275000 <4.0
South Pond MLY-680 03/16/1992 154 210 14.7 -13.8 316000 <1.0 3050 177000 <4.0

Upper Gunnison MLY-678 03/16/1992 167 70 -Z.1 -40.0 88000 <1.0 887 8590 <4.0
Upper Mid Gunnison MLY-681 03/16/1992 143 <50 <2.0 -45.2 89200 <1.0 864 9100 <4.0

QA/QC

Equipment Blank MLY-732 03/i7/1992 No Data <30 <2.0 <5.0 <14.0 <1.0 _o Data -59.5 <4.0
Trip Blank MLY-676 03/16/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
Trip Blank MLY-687 03/18/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximum concentrationwas below detectionlimits (numbershown is,detectionlimit). A "-" indicatesan
approximatevalue (the valuewas outside the limits for which the instrumentwas calibrated).

bAlkalinity
CThe valueslisted multipliedby 10-9 will result in/jCi/mL.
dConductivity
eMicromhosper centimeter



Tal, Ip A 19 (centlnued) Water Chemistry Data for Grand Junction, March 16 through March 18, 1992 a

Sanqple llcket Sample fe H?O Depth Xerblclde K Mg Mn No Ha II0 3
location N_ii_r Date (/Jq/I) (Feet) (/jg/L) (/_j/L) (/Jg/L) (/_g/L) (/_g/L) (/iglL) (polL)

Ground Water

3-95A MIV 734 03/18/1992 -24 8 13.45 No Detect 6010 17400 652 <21.0 323000 -90.6
]O-19N HLY-684 03117/1992 427 ]2.9] No Detect 20900 301000 4880 206 1720000 -60.4
]3-IS HLV-682 03/1713992 <]0.0 ]6.22 No Detect 9860 95700 92.7 270 655000 71800
13-16NA MLY-?28 03/17/1992 <10.0 4.48 No Detect 16100 94800 6660 155 611000 1600
13-16NA (Dup) MLY-129 03/3711992 <]0.0 No Data No Detect 15100 93100 6620 149 616000 1600
14-13NA MLY-I30 03/]7/3992 <10.0 6.25 No Detect 14800 58800 3000 155 377000 5850
]4-6NA HtY-683 0313713992 3930 17.47 No Detect 18900 28500 4630 <21.0 135000 204
3-3NA HLY-?36 03/38/1992 632 ]2.31 No Detect ]7400 142000 4710 <21.0 974000 -169
5-12NA HLYI3I 03/18/199Z <30.0 9.88 No Detect 5670 114000 482 <21.0 327000 1280
GJS4 04 xlY 731 0311711992 -]I 2 9.08 No Detect 11900 61100 2800 304 730000 -140
GJ84 05 MLv-733 0313713992 -40 9 11.3] No Detect 17800 192000 4570 172 1430000 -99.1
GJ84-06 MLv-690 0311811992 <10 0 13.89 No Detect 5110 122000 77.5 <21.0 232000 1510

GJ84-09 MLY-135 03/38/1992 -28 3 20.90 No Detect 7/I0 20600 178 <21.0 370000 907
GJ84-30 M[Y 12l 03116/3992 <]0 0 32.03 No Detect 5530 31100 542 <21.0 507000 -128

P-2A MLY-688 03/]8/1992 <10 0 15.71 No Detect 11/00 88300 2550 <21.0 555000 23600

P-3A MLY-685 03/]I/1992 <10 0 4.21 No Detect 10100 60900 5540 156 335000 -62.6
P-4A MLY-689 0311811992 246 9.77 No Detect 23900 276000 3170 89.9 1160000 543

_> P-6 MLY-686 03/18/]992 <10 0 12.10 No Detect 6040 16300 575 <21.0 339000 2610

Oo
Surface Uater

Lower Gunnison MLY-/26 03/16/1992 <I0.0 No Data No Data -2320 37800 85.0 <21.0 71300 2510

Middle Gunnison MLY-677 03/16/1992 <10.0 No Data No Data -2570 35500 49.4 <21.0 59900 2500

North Pond MLY-679 03/16/1992 <10.0 No Data No Data 16600 142000 287 -39.9 674000 -246
South Pond MLY-6BO 03/16/1932 <10.0 No Data No Data 16700 78400 500 207 371000 10800

Upper Gunnison MLY-678 03/16/1992 <10.0 No Data No Data -2250 35600 60.3 <21.0 59800 2640
Upper Mid Gunnison MLY-681 03/16/1992 <10.0 No Data No Data -2430 36500 46.7 <21.0 60100 2410

QA/QC

Equipment Blank MLY-732 03/17/1992 <10.0 No Data No Detect <1300 <86.0 <1.0 <21.0 -115 -23.9
Trip Blank MLY-676 03/16/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
Trip Blank MLY-687 03/18/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicates that the maximum concentration was below detection limits (number shown is detection limit). A .....indicates an

approximate value (the value was outside the limits for which the instrument was calibrated). "No Detect" indicates that the maximum
concentration was below detection limits (detection limits are listed in Table A-21).



Table A-18 (continued). Water ChemistryData for Grand Junction,March 16 throughMarch 18, 1992a

Sample Ticket Sample Pb Pesticide pH Ra-226 Ra-228 Se Semivolatile SO4 TDS
Location Number Date (pg/L) (pg/L) (pCi/L) b (pCi/L) b (pg/L) (/Jg/L) (polL} (mg/L)

Ground Water

I-9SA MLY-734 03/18/1992 <I.0 No Detect 7.91 <0.4 <I <2.0 See Table 733000 1440
10-19N MLY-684 03/i7/1992 <1.0 No Detect 7.!8 <0.4 <1 <20.0 See Table 4510000 8380
11-IS MLY-682 03/17/1992 <I.0 No Detect 7.10 <0.4 <I 48 5 See Table 1420000 2820
13-16NA MLY-728 03/17/IQ92 <1.0 No Detect 6.87 <0.4 <I 25 4 No Detect 1750000 3540
13-16NA (Dup) MLY-729 03/17/1992 <1.0 No Detect No Data <0.4 <1 14 8 See Table 1750000 3540
14-13NA MLY-730 03/17/1992 <1.0 No Detect 7.23 <0.4 <1 38 9 See Table 1140000 2380
14-6NA MLY-683 03/17/1992 <1.0 No Detect 7.20 <0.4 <1 <2 0 See Table 468000 1040
3-3NA MLY-736 03/18/1992 <1.0 No Detect 7.47 <0.4 <1 <20 0 See Table 2790000 6420
5-12NA MLY-737 03/18/1992 <1.0 No Detect 7.36 <0.4 <1 <20.0 See Table 1360000 2800
GJ84-04 MLY-731 03/17/1992 <1.0 No Detect 7.41 <0.4 <1 <2.0 ,No Detect 1760000 3320
GJ84-05 MLY-733 03/17/1992 <1 0 No Detect 7.25 <0.4 <1 <20.0 No Detect 3750000 6960
GJ84-06 MLY-690 03/18/1992 -1 5 No Detect 7.10 <0.4 <1 -2.4 No Detect 1430000 2840
GJ84-09 MLY-735 03/18/1992 <1 0 No Detect 7.50 <0.4 <1 <2.0 No Detect 941000 1840
GJ84-]O MLY-727 03/16/1992 <1 0 No Detect 7.45 <0.4 <1 <2.0 See Table 1150000 2180
P-2A MLY-688 03/18/1992 <I 0 No Detect 7.19 <0.4 <1 80.5 No Detect 1690000 3300
P-3A MLY-685 03/17/1992 <1 0 No Detect 6.75 <0.4 <1 <20.0 No Detect 1210000 2360
P-4A MLY-689 03/18/1992 <1 0 No Detect 6.96 <0.4 <1 <20.0 See Table 3520000 6580

,_ P-6 MLY-686 03/18/1992 <1 0 No Detect 7.29 <0.4 <1 -4.0 No Detect 671000 1380

Surface Water

Lower Gunnison MLY-726 03/16/1992 <1.0 No Data 8.31 <0.4 <1 -3.8 No Data 343000 760
Middle Gunnison MLY-677 03/16/1992 <1.0 No Data 8.34 <0.4 <1 7.0 No Data 311000 700
North Pond MLY-679 03/16/1992 <1.0 No Data 8.11 <0.4 <1 <2.0 No Data 1980000 3940
South Pond MLY-680 03/16/1992 <1.0 No Data 8.87 <0.4 <1 16.4 No Data 1410000 2520
Upper Gunnison MLY-678 03/16/1992 <I.0 No Data 8.22 <0.4 <I -25 No Data 310000 700
Upper Mid Gunnison MLY-681 03/16/1992 <1.0 No Data 8.55 <0.4 <I -3.8 No Data 314000 640

QA/QC

EquipmentBlank MLY-732 03/17/1992 <1.0 No Detect No Data <0.4 <I <2.0 See Table -95.4 <20
Trip Blank MLY-676 03/16/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
Trip Blank MLY-687 03/18/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A "-" indicatesan

approximatevalue (the value was outsidethe limitsfor which the instrumentwas calibrated). "Re Detect" indicatesthat the maximum
concentrationwas below detectionlimits (detectionlimitsare listed in Table A-21); "See Table"_ndicates that the reader should refer to
Table A-23 in this report for a list of detectedconstituents.

bThe values listedmultipliedby 10-9 will result in pCi/mL.



Table A-18 (continued). Water ChemistryData for Grand Junction,March 16 throughMarch 18, 1992a

Sample Ticket Sample Temp Th-230 TOC U-234 U-238 V Volatile

Location Number DaLe (Deg E) (pCi/L) b (mg/L) (pC|/L) b (pCIIL) b (/_I/L) (pglL)

Ground Water

I-gSA MLY-734 03/18/1992 14.3 <0.3 3 7 11.2 1.2 <7.0 No Detect
IO-19N MLY-684 03/17/1992 9.7 <0.3 19 3 243.8 246.0 <7.0 See Table
II-1S MLY-682 03/17/1992 13.4 <0.3 7 3 288.4 285.7 <7.0 See Table
13-16NA MLY-728 03/17/1992 11.2 <0.3 11 1 46.0 58.1 -17.1 No Detect
13-16NA(Dup) MLY-729 03/17/1992 No Data <0.3 12 1 89.4 109.4 -19.4 See Table
14-13NA MLY-730 03/17/]992 12.2 <0.3 5 5 201.l 197.7 -18.7 See Table
14-6NA MLY-683 03/17/1992 12.3 <0.3 6.2 32.6 33.5 <7.0 See Table
3-3NA MLY-736 03/18/1992 15.7 <0.3 3.1 51.0 30.4 <7.0 No Detect
5-12NA MLY-737 03/18/1992 13.5 <0.3 5.0 25.5 16.3 <7.0 See Table
GJ84-04 MLY-731 03/17/1992 12.3 <0.3 7.0 178.0 205.8 -29.6 No Detect
GJ84-05 MLY-733 03/17/1992 11.2 <0.3 13.9 498.8 496.8 <7.0 See Table
GJ84-06 MLY-690 03/18/1992 14.8 <0.3 6.3 18.5 11.7 <7.0 See Table
GJ84-09 MLY-735 03/18/1992 14.9 <0.'3 2.0 8.1 4.7 <7.0 No Detect
GJ84-10 MLY-727 03/16/1992 16.3 <0.3 3.9 8.8 5.7 ". <7.0 No Detect
P-2A MLY-688 03/18/1992 15.9 <0.3 8.3 16.3 12.7 <7.0 See Table.
P-3A MLY-685 03/17/1992 11.3 <0.3 8.6 329.4 317.8 <7.0 See Table
P-4A MLY-689 03/18/1992 12.7 <0.3 31.9 168.9 156.3 <7.0 See Table

,_> P-6 MLY-686 03/18/1992 12.9 <0.3 5.1 14.5 10.1 <7.0 No Detect
ta_

Surface Water

Lower Gunnison MLY-726 03/16/1992 10.2 <0.3 6.2 6.8 5.2 <7.0 No Data
Middle Gunnison MLY-677 03/16/1992 9.7 <0.3 4.9 4.4 2.6 <7.0 No Data
North Pond MLY-679 03/16/1992 16.3 <0.3 18.3 194.0 169.5 <l.O No Data
South Pond MLY-680 03/16/1992 16.1 <0.3 77.2 210.1 208.3 -40.6 No Data
Upper Gunnison MLY-678 03/16/1992 11.1 <0.3 6.8 4.7 2.6 <7.0 No Data
Upper Mid Gunnison HLY-681 03/16/1992 13.7 <0.3 11.8 4.1 2.9 <7.0 No Data

QA/QC

EquipmentBlank MLY-732 03/17/1992 No Data <0.3 0.7 0.6 0.6 <7.0 No Detect
Trip Blank MLY-676 03/16/1992 No Data No Data No Data No Data No Data No Data See Table
Trip Blank MLY-687 03/18/1992 No Data No Data No Data No Data No Data No Data See Table

aA "<" indicatesthat the maximum concentrationwas below detection limits (numbershown is _:,_ctionlimit).
A .....indicatesan approximatevalue (the value was outsidethe limits for which the instrument_as calibrated);
"See Table" indicatesthat the reader shou]drefer to Table A-23 in this reportfor a list of detectedconstituents.

bThe values listedmultipliedby 10-9 will result in/jCi/mL.



Table A-I9. Water ChemistryData for Grand Junction,June 15 throughJune 19, 1992a

Sample Ticket Sample Alky Alpha As Ba Ca Cd CDT C1 Cr
Location Number Date (ppm) (pCi/L) b (/jg/L) (/_/L) (/Jo/L) (/jg/L) (/#mhoslcm) (/_o/L) (polL)

(as CaC03)

Ground Vater

]-9SA MLY-846 0611911992 232 <60 <3.0 -9.6 99100 <1.0 1950 10700 <4.0
IO-IgN MLY-844 06/18/1992 702 1200 <3.0 -10.6 465000 <1.0 8130 521000 <4.0
II-I2NA MLY-843 06/18/1992 370 290 36.0 -15.0 285000 <I.0 3350 160000 <4.0
13-16NA MLY-840 06/I8/1992 480 1300 -3.3 -16.7 477000 <1.0 5460 300000 <4.0
14-I3NA MLY-841 06/18/1992 306 720 -8.1 -14.0 290000 <1.0 3450 150000 <4.0
14-6NA MLY-845 06/19/1992 199 60 203 -38.5 92900 <1.0 1070 20200 <4.0
5-12NA MLY-83/ 06/17/1992 329 100 <3.0 -10.1 290000 <1.0 3140 152000 <4.0
GJ84-04 MLY-842 06/18/1992 287 570 16.1 -12.7 149000 <1.0 3580 102000 <4.0
GJ84-09 MLY-836 06/17/1992 247 <70 -3.0 -10.1 124000 <1.0 2390 45100 <4.0
GJ84-10 MLY-834 06/16/1992 248 <75 <3.0 -7.0 133000 <1.0 2690 97500 <4.0
GJ87-15 MLY-838 06/17/1992 326 440 100 -17.3 248000 <1.0 2900 139000 <4.0

GJ87-15 (Dup) MLY-839 06/17/1992 No Data 400 111 -15.3 249000 " <1.0 No Data 140000 <4.0

SurfaceWater

Lower Gunnison MLY-829 06/15/1992 99 <20 <3 0 -32.0 79000 <1.0 699 5000 <4.0
_I> Middle Gunnison MLY-828 06/15/19§2 103 <20 -3 5 -33.9 81100 <1.0 699 5110 <4.0

North Pond MLY-831 06/16/1992 130 399 -5 1 -17.6 283000 <1.0 4630 303000 <4.0
South Pond MLY-833 06/16/1992 80 324 22 1 -25.9 321000 <1.0 3290 168000 <4.0
Upper Gunnison MLY-826 06/15/1992 102 <30 -3 4 -34.4 83000 <1.0 730 5370 <4.0
Upper Mid Gunnison MLY-827 06/15/1992 94 <30 <3 0 -36.5 80900 <1.0 711 5320 <4.0

QA/QC

EquipmentBlank MLY-832 06/16/1992 No Data <7 <3.0 <4.0 319000 <I.0 No Data -114 <4.0
Trip Blank MLY-830 06/16/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
Trip Blank MLY-835 06/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A "-" indicatesan

approximatevalue (the value was outsidethe limits for which the instrumentwas calibrated).
bThe values listedmultipliedby I0-9 will result in _Ci/mL.



Table A-I9 (continued). Water ChemistryData for Grand Junction,June 15 throughJune 19, 1992a

Sample Ticket Sample Fe H20 Depth Herb K Hg . NO No Na NO3
Location Number Date (polL) (feet) (polL) (polL) (polL) (polL) (polL) (polL} (polL)

Ground Water

I-9SA MLY-846 06/19/1992 <9.0 11.18 No Detect 5770 17400 136 <22.0 324000 -189
10-19N MLY-844 06/18/1992 216 11.70 No Detect 18800 265000 5010 182 1430000 -415
1i-12NA MLY-843 06/18/1992 <9.0 4.78 No Detect 8730 92800 998 <22.0 394000 14200
13-16NA MLY-840 06/18/1992 249 3.37 No Detect 18300 133000 9270 148 708000 1110
14-13NA MLY-841 06/18/1992 <9.0 4.70 No Detect 15800 66600 3690 248 448000 1770
14-6NA MLY-845 06/19/1992 1030 16.70 No Detect 13600 23200 2/20 <22.0 88600 -36.0
5-12NA MLY-837 06/17/1992 <9.0 8.77 No Detect 5720 113000 645 <22.0 316000 1170
GJ84-04 MLY-842 06/18/1992 <9.0 7.90 No Detect 10200 41900 1900 265 637000 -184
GJ84-09 MLY-836 06/17/1992 121 16.33 No Detect 6970 19800 239 <22.0 410000 -22.8
GJ84-10 MLY-834 06/16/1992 <9.0 32.56 No Detect 5280 31900 421 <22.0 454000 -326
GJ87-15 MLY-838 06/17/1992 <9.0 7.06 No Detect 13200 60800 2760 95.4 353000 10800
GJ87-15 (Dup) MLY-839 06/17/1992 <9.0 No Data No Detect 12700 60600 2760 94.6 354000 10900

Surface Water

Lower Gunnison MLY-829 06/15/1992 <9.0 No Data No Data -1680 24800 -6.0 <22.0 37000 2730
Middle Gunnison MLY-828 06/15/1992 <9.0 No Data No Data -1320 25200 -10.5 <22.0 37900 2780

,_ North Pond MLY-831 06/16/1992 <9.0 No Data No Data 19700 154000 121 50.9 709000 -116

tJ South Pond MLY-833 06/16/1992 <9.0 No Data No Data 20500 76800 1820 106 390000 6110
Upper Gunnison MLY-826 06/15/1992 <9.0 No Data No Data -1700 25600 -6.3 <22.0 38700 4370
Upper Mid Gunnison MLY-827 06/15/1992 <9.0 No Data No Data -1500 25200 -8.7 <22.0 38000 2720

QA/QC

EquipmentBlank MLY-832 06/16/1992 <9.0 No Data No Data <1100 <53.0 <I.0 <22.0 -97.4 -54.0
Trip Blank MLY-830 06/16/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data
Trip Blank MLY-835 06/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A "-" indicatesan

approximatevalue (the value was outsidethe limits for which the instrumentwas calibrated).



TableA-19 (continued). Water ChemistryData for Grand Junction,June 15 throughJune 19, 1992a

Sample Ticket Sample Pb Pesticide pH Ra-226 Ra-228 Se Semtvolat|le $04 TDS
Location Number Date (/_/L) (/Ag/L) (PCi/L) b (PCi/L) b (polL) (pg/L) (pulL) (mglL)

Ground Water

1-9SA MLY-846 06/19/1992 <I 0 No Detect 7.97 <0.1 <1 <2.0 No Detect 327000 1400
IO-19N MLY-844 0_/18/1992 <1 0 No Detect 7.38 O.I <1 -2.5 No Detect 3980000 7500
11-12NA MLY-843 0_,9/1992 <1 0 No Detect 7.30 0.1 <1 29.4 No Detect 1400000 2780
13-16NA MLY-840 06/18/1992 <1 0 No Detect 6.98 0.I <1 -31.0 No Detect 2350000 4800
14-13NA MLY-341 06/18/1992 <1 0 No Detect 7.13 0.I <1 16.7 No Detect 1470000 2900
14-6NA MLY-845 06/19/1992 <I 0 No Detect 7.41 0.1 <I <2.0 No Detect 737000 /80
5-12NA MLY-837 06/17/1992 <1 0 No Detect 7.29 0.2 <I 11.1 No Detect 1290000 2720
GJ84-04 MLY-842 06/18/1992 <1 0 No Detect 7.39 0.1 <I <2.0 No Detect 1460000 2780
GJ84-09 MLY-836 06/17/1992 <1 0 No Detect 7.48 0.I <I <2.0 No Detect 929000 1800
GJ84-10 MLY-834 06/16/1992 <1 0 No Detect 7.57 0.] <1 -2.5 " No Detect 1100000 2080
GJ87-15 MLY-838 06/17/I992 <1 0 No Detect 7.28 0.I <I 51.1 No Detect <210 2360
GJ87-15 (Dup) MLY-839 06/17/1992 <1 0 No Detect No Data 0.I <I 41.B No Detect <210 2320

SurfaceWater

Lower Gunnison MLY-829 06/15/1992 <I.0 No Data 8.49 ' 0.1 <1 5.5 No Data 228000 560

Middle Gunnison MLY-828 06/15/1992 <I.0 No Data 8.08 0.1 <I 7.2 No Data 236000 580
t_ North Pond MLY-831 06/16/1992 <1.0 No Data . 8.50 0.2 <I 6.5 No Data 2290000 4140

South Pond MLY-833 06/16/1992 <1.0 No Data 7.03 0.4 <1 -5.2 No Data 1540000 2940
Upper Gunnison MLY-826 06/15/1992 <1.0 No Data 7.50 0.1 <I -4.8 No Data 244000 560
UpperMid Gunnison MLY-827 06/15/1992 <1.0 No Data 8.18 0.1 <I -4.5 No Data 220000 560

QAIQC

EquipmentBlank MLY-832 06/16/1992 <1.0 No Data No Data <0.1 <I <2.0 No Data 209 220
Trip Blank MLY-830 06/16/1992 No Data No Data No Data No Data No Data No Data No D_ta No Data No Data
Trip Blank MLY-835 06/17/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximum concentrationwas below detectionlimits (numbershown is detectionlimit). A "~" indicatesan

approximatevalue (the valuewas outsidethe limits for which the instrumentwas calibrated).
bThe values listedmultipliedby 10-9 will result in/zCi/mL.



Table A 19 (contln_Jed) Water ('hpm_stry Data for Grand Junction, June ]5 through June 19, 1992a

Sample |icket Sample le!perature lh-230 TO{: U-234 U-238 V Volat|le

Location Number Date (degrees C) (pCi/L) b (mg/L) (pCi/L) b (pCilL) b (/_I/L) (/Ao/L)

Ground Vater

I-9SA MLY 846 0611911992 14 8 <0.3 I 1 10.99 8.02 <7.0 No Detect

IO-lgN MLV 844 06/18/1992 11 0 <0.5 13 8 289.74 295.69 <l.O No Detect

11-12NA MLY-843 06t18/1992 13.3 <0.3 4 1 108.91 93.39 138 No Detect
13-]6NA MLY-840 06118/1992 13.1 <0.3 15 7 112.04 114.82 -19.5 No Detect

14-13NA MLY-84! 06/18/1992 14.1 <0.5 5 3 289.96 282.41 -17.4 No Detect

14-6NA MLY-845 06/]9/1992 11.8 <0.3 ] 2 24.19 24.49 -12.2 No Detect
5-12NA MLY-837 06/I1/1992 14.1 <0.3 3 I 21.48 15.14 <l.O No Detect

GJ84 04 MLY-842 06/]8/1992 13.2 <0.5 5 5 223.09 198.97 -14.5 No Detect
GJ84-09 MLY836 06/17/1992 14.4 <0.3 0 6 6.84 4.17 <7.0 No Detect

GJ84 10 MLY-834 06116/1992 15.3 <0.3 1 0 13.42 9.35 <7.0 No Detect

GJB/-I5 MLY-838 06/17/1992 15.6 <0.3 4.4 157.79 136.10 223 No Detect
GJ87-]5 (Dup) MLY-839 06/]1/1992 No Data <0.3 4.5 149.35 141.42 219 No Detect

Surface Vater

Lower Gunnison MLY-829 06/15/1992 18.5 <0 3 5.0 4.22 3.10 <7.0 No Data

Middle Gunnlson MLY-828 06/15/1992 18.3 <0 3 3.8 3.14 2.60 <7.0 No Data
,_ North Pond MLY-831 06/16/1992 21.2 <0 6 25.9 151.56 143.01 <7.0 No Data

South Pond MLY-833 06/16/1902 19.8 <0 6 25.2 148.27 150.19 -33 1 No Data4_
Upper Gunnison MLY-826 06/15/1992 15.8 <0 3 5.3 2.27 2.08 <7.0 No Data
Upper Mid Gunnison MLY-827 06/15/1992 16.5 <0 3 5.6 2.78 2.05 <7.0 No Data

QA/QC

Equipment Blank MLY-832 06/16/1992 No Data <0.3 0.6 0.48 0.62 <7.0 No Data
Trip Blank MLY-830 06/16/1992 No Data No Data No Data No Data No Data No Data No Detect

Trip Blank MLY-835 06/17/1992 No Data No Data No Data No Data No Data No Data No Detect

aA "<" indicates that the maximum concentration was below detection limits (number shown is detection

limit). A .....indicates an approximate value (the value was outside the limits for which the instrument was calibrated).

bThe values listed multiplied by 10-9 will result in pCi/mL.



Table A-20. Water ChemistryData for Grand Junction,September8 throughSeptenW)er14, 1992a

Sample licket Sample Alky Alpha As Ba Ca Cd CDT C] Cr

Location Number Date (ppm) (pCi!L) b (/jg/L) (/_/L) (/jg/L) (pg/L) (/jhos/cm) (/_IL) (/_IL)
(CaC03)

Ground Water

1-9SA MLY-749 09/09/1992 236 <40 <3.0 -14.3 106000 <1.0 1894 19100 <6.0
IO-]9N NAW-293 09/10/1992 594 1200 <30.0 -15.9 562000 <1.0 9100 713000 <6.0
11-12NA NAW-292 09/10/1992 331 220 33.6 -24.6 329000 <1.0 3560 187000 <6.0
11-1S MLY-900 09/09/1992 281 1100 <3.0 -12.3 158000 <1.0 2586 71300 <6.0
13-16NA NAW-294 09/11/1992 530 1000 <30.0 -19.2 482000 <1.0 5370 287000 <6.0
14-13NA NAW-295 09/11/1992 391 900 14.7 -18.0 136000 <1.0 3720 158000 <6.0
14-6NA NAW-290 09/10/1992 ]61 <30 225 -43.9 102000 <1.0 1128 15400 <6.0
5-12NA MLY-750 09/09/1992 403 <80 <3.0 -20 2 338000 <1.0 3300 166000 <6.0
GJ84-04 MLY-747 09/08/1992 324 510 -3.6 -16 5 170000 <1.0 . 3630 51000 <6.0
GJ84-04 (Dup) MLY-748 09/08/1992 324 480 <3.0 -19 4 172000 <1,0 3630 54200 <6.0
GJ84-09 NAW-289 09/09/1992 273 <50 <30.0 -12 7 119000 <1.0 2330 45000 <6.0
GJ84-10 MLY-746 09/08/1992 164 <60 <30.0 <7 0 140000 <1.0 2620 94500 <6.0
GJ87-15 NAW-291 09/10/1992 294 240 87.8 -23 6 286000 <1.0 3110 164000 <6.0

Surface Water

,_> Lower Gunnison NAW-299 09/14/1992 133 <30 <3.0 -36.5 121000 <I.0 1184 9810 <6.0
Middle Gunnison NAW-298 09/14/1992 148 30 <3.0 -37.1 127000 <1.0 1085 9510 <6.0
North Pond NAW-300 09/14/1992 52 420 <30.0 -17.3 352000 <1.0 4850 414000 <6.0
South Pond NAW-302 09/14/1992 152 490 15.3 -26.5 408000 <1.0 3890 204000 <6.0
Upper Gunnison NAW-296 09/14/1992 131 <30 <3.0 -35.5 128000 <1.0 1125 9580 <6.0
Upper Mid Gunnison NAW-297 09/14/1992 151 <20 <3.0 -37.7 134000 <1.0 1163 9680 <6.0

QA/QC

EquipmentBlank NAW-301 09/]4/1992 No Data <5 <3.0 <7.0 <24.0 <1.0 No Data -62.7 <6.0
Trip Blank MLY-525 09/11/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximum concentrationwas below detection limits (numbershown is detectionlimit}. A "-" indicatesan
approxi_te value (the value was outsidethe limitsfor which the instrumentwas calibrated).

bThe values listedmultipliedby 10-9 will result in /iCi/mL.



Table A-20 (continued). Water ChemistryData for Grand JuncLion,September8 throughSeptember14, 1992a

Sample licker Sample Fe H20 Depth Herbicide K Ng Pin No Na !103
Location Number Date (polL) (Feet) (polL) (polL) (polL) (pOlL) (pOlL) (pOlL) (pOlL)

GroundWater

]-gSA MLY-749 09/09/1992 <|0.0 12.74 No Detect 5700 16500 822 -12.1 327000 -74.6
IO-19N NAW-293 09/10/1992 493 12.56 No Detect 25800 340000 5630 303 1910000 -61.5
11-12NA NAW-292 09/10/1992 <10.0 5.77 No Detect 10300 97200 1140 -28.9 432000 15900
11-15 MLY-900 09/09/1992 <10.0 16.65 No Detect 7040 58300 149 434 382000 1700
13-16NA NAW-294 09/11/1992 506 4.31 No Detect 21000 123000 8800 213 761000 -110
14-13NA NAW-295 09/11/1992 <10.0 5.53 No Detect 19600 74800 4570 276 71600 -665
14-6NA NAW-290 09/10/1992 1350 20.14 No Detect 14900 21500 3230 -13.8 96500 -23.2
5-12NA MLY-750 09/09/1992 <10.0 7.65 No Detect 5940 122000 699 -16.1 335000 744
GJ84-04 MLY-747 09/08/1992 -19.0 8.61 No Detect 10500 42200 2140 290 683000 -106
GJ84-04 (Dup) MLY-748 09/08/1992 -15.2 8.61 No Detect 11200 42300 2160 288 674000 -103
GJ84-09 NAW-289 09/09/1992 -69.0 20.57 No Detect 7600 19400 160 -8.4 396000 -45.9
GJ84-10 MLY-746 09/08/1992 <10.0 33.7 No Detect -4600 32500 493 -13.3 447000 -260
GJ87-15 NAW-291 09/10/1992 <10.0 8._4 No Detect 15600 66200 3280 97.3 375000 19300

Surface Water

Lower Gunnison NAW-299 09/14/1992 <10.0 No Data No Data -3340 41600 16.2 -4.1 67100 5270
_> Middle Gunnison NAW-298 09/14/1992 <10.0 No Data No Data -3360 43700 19.0 -4.5 70800 5200

North Pond NAW-300 09114/1992 <10 0 No Data No Data 26800 230000 26.7 50.6 1030000 -99.4
South Pond NAW-302 09/14/1992 <10.0 No Data No Data 25800 87400 412 148 461000 6600
Upper Gunnison NAW-296 09/14/1992 <10.0 No Data No Data -3080 43700 21.2 -4.9 70800 5250
Upper Mid Gunnison NAW-297 09/14/1992 <10.0 No Data No Data -3490 45700 26.7 -4.6 74100 5400

QAIQC

Equipment Blank NAW-301 09/14/1992 <10.0 No Data No Data <1700 <95.0 <1.0 <1.0 -167 -44.4
Trip Blank MLY-525 09/11/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A "-" indicatesan

approximatevalue (the value was outsidethe limitsfor which the instrumentwas calibrated).

III



Table A-20 (continued). Water ChemistryData for Grand Juncticn,September8 throughSeptember14, 1992a

Samp]e Ticket Sample Pb Pesticide pH R&-226 Ra-228 Se Semdvolattle SQ4 TDS
Location Number Date {/4g/L) (/jg/L) (pCi/L) b (pCi/L) b (pg/L) (_/L) (pg/L) (w/L)

Ground Water

]-gSA MLY-749 09/09/i992 <1.0 No Detect 7.82 <0.1 <2 <3.0 See Table 707000 1360
10-19N NAW-293 09/10/1992 <1.0 No Detect 6.97 0.2 <2 <30.0 See Table 4980000 8840
11-]2NA NAW-292 09/]0/1992 <1.0 No Detect 6.95 0.1 <3 46.8 See Table 1480000 2740
11-1S MLY-900 09/09/1992 <1.0 No Detect 7.30 <0.1 <1 <3.0 See Table 1030000 1880
13-16NA NAW-294 09/11/1992 <1.0 No Detect 6.77 0.1 <2 5.7 See Table 2330000 4300
14-13NA NAW-295 09/11/1992 <1.0 No Detect 6.82 0.1 <2 11.5 See Table 1590000 3000
14-6NA NAW-290 09/]0/1992 <1.0 No Detect 7.05 <0.1 <4 <3.0 See Table 387000 740
5-12NA MLY-750 09/09/1992 <1.0 No Detect 7.12 0.0 <2 9.8 See Table 1440000 2680
GJ84-04 MLY-747 09/08/1992 <1.0 No Detect 7.23 0.1 <2 <3.0 See Table 706000 2680
GJ84-04 (Dup) MLY-748 09/08/1992 <1.0 No Detect 7.23 <0.1 <2 <3.0 See Table 750000 2700
GJ84-09 NAW-289 09/09/1992 <1.0 No Detect 7.30 <0.1 <2 <3.0 See Table 909000 1440
GJ84-]O MLY-746 09/08/1992 <[.0 No Detect 7.52 0.1 <2 <3.3 See Table 1060000 1720
GJ87-15 NAW-291 09/]0/1992 <1.0 No Detect 6.79 0.1 <2 " 36.3 See Table 1210000 2360

Surface Water

,_ Lower Gunnison - NAW-299 09/14/1992 <1.0 No Data 8.52 <0.1 <3 6.2 No Data 450000 820Middle Gunnison NAW-298 09/14/1992 3.5 No Data 7.84 0,1 <2 13.0 No Data 449000 820

-,4 , North Pond NAW-300 09/14/1992 <1.0 No Data 9.97 <0.2 <2 <3.0 No Data 3200000 5300
South Pond NAW-302 09/14/1992 <1.0 No Data 7.50 0.1 <2 <3.0 No Data 1900000 2900
Upper Gunnison NAW-296 09/14/1992 <1.0 No Data 7.59 0.2 <2 7.4 No Data 451000 800
Upper Mid Gunnison NAW-297 09/14/1992 <1.0 No Data 8.20 0.1 <2 8.3 No Data 453000 600

QA/QC

Equipment Blank NAW-30I 09/14/1992 <1.0 No Data No-Data 0.1 <2 <3.0 No Data -57.0 400
Trip Bl_nk MLY-525 09/11/1992 No Data No Data No Data No Data No Data No Data No Data No Data No Data

aA "<" indicatesthat the maximum concentrationwas below detectionlimits (numbershown is detectionlimit). A "-" indicatesan
approximatevalue (the value was outsidethe limitsfor _dlichthe instrumentwas calibrated);"See Table" indicatesthat the reader should
refer to Table A-23 in this report for a list of detectedconstituents.

bThe values listedmultipliedby IU-9 will result inpCi/mL.



Table A-20 (continued). Water ChemistryData for Grand Junction,September8 throughSeptember14, 1992a

Sample Ticket Sample Temperature Th-230 Th-232 TOC U-2_I iJ-238 V Volattle
Location Number Date (degrees C) (pCt/L) b (pCi/L) b (mg/L) (pCI/L) b (pCtlL) b (/ag/L) (/jglL)

Ground Water

1-9SA MLY-749 09/09/1992 15.5 <1.0 <1.0 0.9 12.07 7.90 <7.0 No Detect
lO-19N NAW-293 09/10/1992 13.9 <3 <1.7 18.7 575.13 556.38 <7.0 No Detect
II-12NA NAW-292 0911011992 15.8 <1.0 <I.0 3.2 106.62 99.68 153 No Detect
11-15 MLY-900 09/09/1992 14.9 <1.0 <1.0 3.5 532.46 534.99 <7.0 No Detect
13-16NA NAW-294 09/11/1992 16.3 <3 <1.9 14.6 504.25 462.67 -20.5 No Detect
14-13NA NAW-295 09/11/1992 17.4 9 9 6.9 352.31 367.32 -21.3 No Detect
14-6NA NAW-290 09/10/1992 13.9 <1.0 <1.0 3.6 10.55 9.56 <7.0 No Detect
5-12NA MLY-750 09/09/1992 14.9 <1.0 <1.0 4.2 27.63 17.41 <7.0 No Detect
GJ84-04 MLY-747 09/08/1992 15.0 <4 <2 5.2 240.27 241.81 -16.0 No Detect
GJ84-04 (Dup) MLY-748 09/08/1992 15.0 <4 <2 5.2 259.37 245.89 -16.3 No Detect
GJ84-09 NAW-289 09/09/1992 14.9 <1.0 <1.0 0.6 7.27 4.04 <7.0 No Detect
GJ84-10 MLY-746 09/08/1992 15.4 <1.0 <1.0 2.8 8.20 3.49 <7.0 No Detect
GJ87-15 NAW-291 09/10/1992 19.7 <1.0 <1.0 4.1 171.61 161.05 245 No Detect

SurfaceWater

Lower Gunnison NAW-299 09/14/1992 18.5 <1.0 <1.0 4.8 5.38 3.20 <7.0 No Data
,_> Middle Gunnison NAW-298 09/14/1992 17.9 <1.0 <1.0 5.3 5.61 3.17 <7.0 No Data

North Pond NAW-300 09/14/1992 29.9 <7 <7 43.7 149.76 136.87 -15.0 No DataOo
South Pond NAW-302 09/14/1992 22.1 <4 <4 15.2 227.85 246.97 -7.7 No Data
Upper Gunnison NAW-296 09/14/1992 17.4 <1.0 <1.0 5.8 5.50 3.26 <7.0 No Data
Upper Mid Gunnison NAW-297 09/14/1992 17.4 <1.0 <I.0 4.8 5.48 3.14 <7.0 No Data

QA/QC

EquipmentBlank NAW-301 09/14/1992 No Data <1.0 <1.0 No Data 0.03 <0.15 <7.0 No Data
Trip Blank MLY-525 09/11/1992 No Data No Data No Data No Data No Data No Data No Data No Detect

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A .....indicates

an approximatevalue (the value was outsidethe limits for which the instrumentwas calibrated).
DThe values listedmultipliedby 10-9 will result in_Ci/mL.



TableA-2]. Water ChemistryData for Grand Junction,December14 throughDecember 18, 1992a

Sample licket Sample Alky Alpha. As Ba Beta Ca Cd CDT C1

Location Number Date (ppm) (pCi/L) b (/_/L) (/B3/L) (pCIIL) b (polL) (/_IIL) (_mhos/cm) (/_IL)

Ground Water

1-9SA NBA-379 12/15/1992 249 <40 <2.0 -13.0 90 104000 <1.0 1915 18700
IO-19N NBA-394 ]2/18/1992 493 900 <20.0 -12.6 400 523000 <1.0 5170 613000
11-12NA NBA-385 12/16/1992 343 240 43-5 -21.0 80 339000 <1.0 3741 198000
II-IS NBA-382 12/15/1992 248 480 <2.0 -12.7 240 68500 <1.0 162P 23700
13-16NA NBA-395 12/18/1992 575 600 -3.4 -16.2 320 415000 <1.0 9200 218000
14-13NA NBA-393 12/18/1992 435 1000 11.7 -16.3 480 443000 <1.0 4440 178000
5-12NA NBA-3/8 12/15/1992 327 <70 <2.0 -13.3 <lO 292000 <1.0 3100 172000
8-4S NBA-381 12/15/1992 279 780 <2.0 -19.0 320 330000 <1.0 3240 126000
GJ84-04 NBA-390 12/17/1992 315 630 <20.0 -18.0 220 187000 <1.0 3880 105000
GJ84-09 NBA-376 12/14/]992 247 <50 <2.0 -12.2 <50 128000 " <1.0 2390 46200
GJ84-09 (Dup) NBA-377 12/]4/1992 247 <50 <2.0 -12.0 <50 126000 <1.0 2390 46700
GJ84-]O NBA-451 12/]4/1992 170 <60 <2.0 -6.7 <50 140000. <1.0 2600 96100
GJ87-15 NBA-380 12/15/1992 374 560 81.3 -21.9 180 339000 <1.0 3390 156000

Surface Water

h_ Lower Gunnison NBA-392 12/17/1992 175 <30 <2.0 -36.8 <20 121000 <1.0 1358 10600
Middle Gunnison NBA-391 12/17/1992 166 <20 <2.0 -36.7 <20 117000 <1.0 948 10600
North Pond NBA-386 12/16/1992 240 250 <2.0 -10.6 <110 347000 <1.0 5250 371000
South Pond N£_-387 12/17/1992 95 420 13.8 -13.8 140 337000 <1.0 3410 167000
South Pond (Dup) NBA-388 12/17/1992 95 490 11.6 -14.4 160 355000 <1.0 3410 167000
Upper Gunnison NBA-383 12/16/1992 150 <20 <2.0 -38.5 <20 123000 <1.0 1281 10800
Upper Mid Gunnison NBA-384 12/16/1992 161 20 <2.0 -38.1 <20 123000 <1.0 1278 11000

QA/QC

EquipmentBlank NBA-389 12/17/1992 No Data <6 <2.0 <5.0 <I0 -297 <1.0 No Data -21.7

aA "<" indicatesthat the maximum concentrationwas below detection limits (numbershown is detectionlimit). A "-" indicatesan
approximatevalue (the value was outsidethe limits for which the instrumentwas calibrated).

bThe values listedmultipliedby 10.9 will result in pCi/mL.



fable A 21 (c_t_-,_ed} Wate, (hemistry Data for Grand Junction,December 14 throughDecember18, 1992a

Sample I icket Sample Cr Fe H20 Depth K Rg Nn 14o Na NO3
I ocat ton Number Date (/_J/[) (/lg/t) (feet) (/jg/L) (polL) (polL) (polL) (polL) (polL)

GroundWater

I-gSA NBA379 12/1_f1992 <4 0 -13.1 13.31 6040 16600 971 <27.0 318000 -62.1
IO-19N NBA-394 12/IB/1992 <4.0 387 4.67 23100 310000 5370 194 1580000 -288
II-12NA NBA 385 12/1611992 <4.0 <5.0 5.69 11600 I01000 1160 <27.0 449000 14700
If-IS NBA-382 12/15/I992 <4.0 <5.0 17.04 6350 27400 36.9 210 247000 -205
13-16NA NBA-395 12/18/1992 <4.0 1620 13.22 20000 112000 7140 204 743000 -303
14-13NA NBA-393 12/18/1992 <4.0 <5.0 6.06 22100 88500 5630 250 561000 -499
5-12NA NBA-318 12/15/1992 <4.0 <5.0 10.00 6210 112000 5ll <27.0 315000 -298
B-4S NBA 38] 12/15/1992 <4.0 -6.2 9.12 10300 102000 1290 167 301000 159000
GJ84-04 NBA 390 12/17/1992 <4.0 -18.3 9.34 13300 52400 2460 270 665000 -155
G,)84-09 NBA 376 1211411992 <4.0 128 20.95 7970 20300 223 <27.0 408000 -124
GJ84-09(Dup) NBA-3// 12/14/1992 <4.0 120 20.95 8040 19900 209 <21.0 406000 -83.1
GJ84-]O NBA-45! 12/14/1992 <4.0 <5.0 33.46 5280 32400 465 <27.0 442000 -247
G,)8/-15 NBA-380 12/15/1992 <4.0 <5.0 7.98 16800 78100 3940 127 405000 1410

SurfaceWater

Lower Gunnison NBA-392 I2/17/1992 <4.0 <5.0 No Data -3010 48500 53.9 <27.0 78500 5120
_I> Middle Gunnison NBA-39I 12/17/]992 <4.0 <5.0 No Data -3420 47200 54.2 <27.0 77900 5180
J_ North Pond NBA-386 12/16/1992 <4.0 -8.6 No Data 23100 212000 45.1 -32.2 927000 1140

South Pond NBA-387 12/17/1992 <4.0 <5.0 No Data No Data 73300 165 108 382000 17200
South Pond (Dup) NBA-388 12/17/1992 <4.0 <5.0 No Data 16000 74000 166 122 394000 17100
Upper Gunnison NBA-383 12/16/1992 <4.0 <5.0 No Data -3330 47900 56.7 <27.0 78100 5300
Upper Mid Gunnison NBA-384 12/16/1992 <4.0 <5.0 No Data -3250 47300 64.3 <27.0 79800 5340

QA/QC

Equipment Blank NBA-389 12/17/1992 <4.0 <5.0 No Data <1L)90 -89.4 -1.1 <27.0 <52.0 -26.7

aA "<" indicatesthat the maximum concentrationwas below detectionlimits (numbershown is detectionlimit). A "-" indicatesan
approximatevalue (the value was outsido the limits for which the instrumentwas calibrated).



Table A-21 (con+inued). Water ChemistryData for Grand Junction,December 14 throughDecember 18, 1992a

Sample Ticket Sample Pb pH Ra-226 Ra-228 Se SO4 TDS Temp Th-230
Location Number Date (polL) (pCI/L) b (pCi/L) b (pg/L) (polL) (q/L) (Deg C) (pCt/L) b

Ground Vater

I-gSA NBA-379 12/15/1992 <I 0 7.62 <0 1 <2 <2.0 711000 ]410 16.3 <0.3
IO-'QN NBA-394 12/18/1992 <1 0 6.87 0 I <2 <20.0 4300000 8100 15.5 1.1
11-,_NA NBA-385 12/16/1992 <1 0 7.08 <0 3 <2 54.5 1520000 2770 15.7 <0.3
ll-IS NBA-382 12/15/1992 57 1 7.36 <0 1 <2 <2.0 507000 1010 15.5 <0.4
13-16NA NBA-395 12/18/1992 <I 0 7.12 <0 1 <2 -2.1 2220000 4300 13.5 <0.3
14-13NA NBA-393 12/18/1992 <I 0 6.85 0 1 <2 -2.8 1910000 3730 15.5 <0.8
5-12NA NBA-378 12/15/1992 <I 0 6.87 <0.I <I -3.0 1290000 2590 14.9 <0.3
8-4S NBA-381 12/15/1992 <I 0 7.15 0.3 <3 91.7 1220000 2590 14.7 <0.3
GJ84-04 NBA-390 12/17/1992 <I 0 6.89 <0.1 <2 <2.0 1550000 2920 14.9 3.2
GJ84-09 NBA-376 12/14/1992 <I 0 1.1l _0.I <2 <2.0 908000 . 1750 14.9 <0.3
GJ84-09 (Dup) NBA-377 12/14/1992 <1 0 7.17 <0.1 <2 <2.0 917000 1730 14.9 <C.3
GJ84-10 NBA-451 12/14/1992 <1 0 7.39 <0.1 <3 -2.2 1050000 1950 14.7 <0.3
GJ87-15 NBA-380 12/15/1992 <1 0 6.79 <0.1 <2 10.1 1420000 2820 16.3 <0.3

Surface Water

_> Lower Gunnison NBA-392 12/17/1992 <1.0 8.65 0.1 <2 6.0 435000 919 0.2 <0.3
Middle Gunnison NBA-391 12/17/1992 <1.0 8.74 <0.I <2 5.7 434000 892 0.4 <0.3

J_ North Pond NBA-386 12/16/1992 <I 0 6.86 " 12.3 <4 -3.8 2790000 5120 3.4 5.0
South Pond NBA-387 12/17/1992 <1.0 7.69 <0.1 <2 -3.7 1560000 2870 2.0 <0.6
South Pond (Dup) NBA-388 12/17/1992 <1.0 7.69 <0.1 <3 -3.5 1560000 2860 2.0 <0.5
Upper Gunnison NBA-383 12/16/1992 5.5 8.22 <0.2 <4 9.6 444000 902 1.0 0.70
Upper Mid Gunnison NBA-384 12/16/1992 <1.0 7.65 0.1 <2 7.8 447000 914 2.0 <0.3

QA/OC

EquipmentBlank NBA-389 12/17/1992 <1.0 No Data <0.1 <2 <2.0 <85.0 214 No Data <0.3

aA "<" indicatesthat the maximumconcentrationwas below detectionlimits (numbershown is detectionlimit). A .....indicatesan
approximatevalue (the valuewas outsidethe limits for which the instrumentwas calibrated).

bThe values listedmultipliedby 10-9 will result in pCi/mL.



Table A-21 (continued). Water ChemistryData for Grand Junction,December 14 throughDecember 18, 1992a

Sample Iicket Sample Th-232 TOC U-234 U-238 V
Location Number Date (pCi/L) b (mg/L) (pCi/L) b (pCt/L) b (pglL)

Ground Water

1-9SA NBA-379 12/15/1992 <0.3 1.2 11.22 7.35 <9.0
]0-19N NBA-394 12/18/]992 0.8 15.2 434.56 410.15 <9.0
11-12NA NBA-385 12/]611992 <0.3 6.2 115.05 104.29 160
11-15 NBA-382 12/I5/1992 0.5 5.9 253.78 255.35 <9.0
I3-16NA NBA-395 12/18/1992 <0.3 11.2 323.40 320.13 -21.l
14-13NA NBA-393 12/18/1992 <0.7 8.5 470.48 462.38 -22.2
5-I2NA NBA-3/8 12/15/1992 <0.3 3.7 22./5 I4.60 <9.0
8-45 NBA-381 i2/I5/1992 <0.3 5.3 281.01 281.06 <9.0
GJ84-04 NBA-390 12/I7/1992 1.1 5.6 303.78 291.42 -28.8
GJ84-09 NBA-376 12/14/1992 <0.3 2.0 7.84 4.06 <9.0
GJ84-09 (Dup) NBA-377 12/14/1992 <0.3 2.0 7.68 3.95 <9.0
GJ84-I0 NBA-451 12/14/1992 <0.3 1.4 8.60 3.72 <9.0
GJ87-15 NBA-380 12/15/I992 <0.3 6.'4 223.83 225.69 227

Surface Water

Lower Gunnison NBA-392 12/17/1992 <0.3 5.1 5.79 4.12 <9.0
Middle Gunnison NBA-391 12/17/1992 <0.3 4.8 6.30 4.19 <9.0
North Pond NBA-386 12/16/1992 4.6 21.8 164 79 149.48 <9 0• •

South Pond NBA-387 12/17/1992 <0.5 8.7 199.17 201.57 50.5
South Pond (Dup) NBA-388 12/17/1992 <0.3 8.3 203.47 198.91 53.4
Upper Gunnison NBA-383 12/16/1992 0.50 5.1 6.34 4.08 <9.0
Upper Mid Gunnison NBA-384 12/16/1992 <0.3 4.6 8.30 6.09 <9.0

QA/QC

EquipmentBlank NBA-389 12/17/1992 <0.3 No Data 0.54 0.45 <9.0

aA "<" indicatesthat the maximum concentrationwas below detectionlimits (numbershown is
detection limit). A .....indicatesan approximatevalue (the value was outsidethe limitsfor which the
instrumentwas calibrated).

bThe values listedmultipliedby 10-9 will result in pCi/mL.



Table A-22. Target Compound List of Organic Constituents
Included in Analysis of Ground Water at the GJPO

CAS Number Constituent ReportingLimit
(pg/L)

Volatile Organics

71-55-6 I,1,l-Trichloroethane 5
79-34-5 I,I,2,2-Tetrachloroethane 5
79-00-5 I,I,2-Trichloroethane 5
75-34-3 I,l-Dichloroethane 5
75-35-4 I,1-Dichloroethene 5
107-06-2 I,2-Dichloroethane 5
540-59-0 1,2-Dichloroethene(total) 5
78-87-5 1,2-Dichloropropane 5
78-93--3 2-Butanone 10
591-78-6 2-Hexanone 10
108-IO-I 4-MethyI-2-pentanone I0
67-64-I Acetone 10
71-43-2 Benzene 5
75-27-4 BromodichIoromethane 5 "
75-25-2 Bromoform 5
74-83-g Bromomethane I0
75-15_0 Carbon disulfide 5
56-23-5 Carbon tetrachloride 5
108-90-7 Chlorobenzene 5
75-00-3 ChIoroethane I0
67-66-3 Chloroform 5
74-87-3 ChIoromethane I0
156-59-2 cis-I,2-Dichloroethene 5
10061-01-5 cis-1,3-Dichloropropene 5
124-48-I DibromochIoromethane 5
100-41-4 Ethyl benzene 5
108-38-3 m-Xylene 5
75-09-2 Methylenechloride 5
95-47-6 o-Xylene 5
100-42-5 Styrene 5
127-18-4 Tetrachloroe_hene 5
!08-88-3 Toluene 5
156-60-5 trans-I,2-Dichloroethene 5
10061-02-6 trans-1,3-Dichloropropene 5
79-0I-6 Trichloroethene 5
108-05-4 Vinyl acetate 10
75-01-4 Vinyl chloride 10
1330-20-7 Xylenes (total) 5
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i Table A-22 (continued). Target CompoundList of Organic Constituents
Included in Analysis of Ground Water at the
GJPO

CASNumber Const tuent Reporting Limit
(jug/L)

Herbicides

93-76-5 2,4,5-T 0.20
93-72-1 2,4,5-TP (Silvex) 0.17
94-75-7 2,4-D 1.2
94-82-6 2,4-DB O.91
75-99-0 Dalapon 5.8
120-36-5 Di chl ocoprop O.65
94-74-6 HCPA 249
7085-19-0 MCPP 197

Pesticides

72-54-8 4,4' -DDD O.10
72-55-9 4,4 '-DDE O.10
50-29-3 4,4'-DDT 0.10
309-00-2 Aldrin O.05
319-84-6 al pha-BHC O.05
5103-71-9 alpha-Chl ordane 0.05
12674-11-2 Aroclor-1016 0.5
11104-28-2 Aroclor-1221 0.5
11141-16-5 Aroclor-1232 0.5
53469-21-9 Aroclor-1242 0.5
12672-29-6 Aroclor-1248 0.5
11097-69-I Aroclor-1254 1.0
11096-82-5 Aroclor-1260 1.0
319-85-7 beta-BHC 0.05
319-86-8 delta-BHC O.05
60-57-I Dieldrin 0.10

. 959-98-8 Endosulfan I 0.05
33213-65-9 Endosulfan II 0.10
1031-07-8 Endosulfan sulfate 0.10
72-20-8 Endrin 0.10
7421-93-4 Endrin aldehyde O.10
53494-70-5 Endrin ketone 0.10
58-89-9 gamma-BHC (Lindane) O.05
5103-74-2 gamma-ChIordane O.05
76-44-8 Heptachlor O.05
1024-57-3 Heptachlorepoxide 0.05
72-43-5 MethoxychIor O.5
8001-35-2 Toxaphene 1.0
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Table A-22 (continued). Target Compound List of Organic Constituents
Includedin Analysis of Ground Water at the
GJPO

(;ASNumber Constituent Reporting Limit
(pg/L)

Semivolatile Organics

120-82-1 1,2,4-Trichlorobenzene 10
95-50-1 1,2-Di ch l.orobenzene 10 "
541- 73-1 1,3-Di ch1orobenzene 10
106-46- 7 1,4-Di ch1orobenzene 10
108-60-1 2,2-Oxybis(1-chloropropane) 10
95-95-4 2,4,5-Trichlorophenol 50
88-06-2 2,4,6-Trichlorophenol 10
120-83-2 2,4-Dichlorophenol 10
105-67-9 2,4-Dimethylphenol 10
51-28-5 2,4-Dinitrophenol 50
121-14-2 2,4-Dinitrotoluene 10
606-20-2 2,6-Dinitrotoluene 10 .
91- 58-7 2-Ch1oronaphtha 1ene 10
95- 57-8 2-Ch1oropheno1 10
91-57-6 2-Methylnaphthalene •10
95-48-7 2-Methylphenol 10
88-74-4 2-Nitroaniline 50
88-75-5 2-Nitrophenol 10
91-94-I 3,3'-Dichlorobenzidine 20
99-09-2 3-Nitroaniline 50
534-52-I 4,6-Dinitro-2-methylphenol 50
101-55-3 4-Bromophenyl-phenylether 10
59-50-7 4-Chloro-3-methylphenol 10
106-47-8 4-Chloroaniline I0
7005-72-3 4-Chlorophenylphenyl ether 10
106-44-5 4-Methylphenol 10
100-01-6 4-Nitroaniline 50
100-02-7 4-Nitrophenol 50
83-32-9 Acenaphthene 10
208-96-8 Acenaphthylene 10
120-12-7 Anthracene 10
56-55-3 Benzo(a)anthracene 10
50-32-8 Benzo(a)pyrene 10
205-99-2 Benzo(b)fluoranthene 10
191-24-2 Benzo(g,h,i)perylene 10
207-08-9 Benzo(k)fluoranthene 10
65-85-0 Benzoic acid 50
100-51-6 Benzyl alcohol 10
111-91-I Bis(2-chloroethoxy)methane 10
111-44-4 Bis(2-chloroethyl)ether 10
117-81-7 Bis(2-ethylhexyl)phthalate 10
85-68-7 Butyl benzyl phthalate 10
218-01-9 Chrysene 10
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Table A-22 (continued). Target CompoundList of Organic Col:stituents
Includedin Analysis of Ground Water at the
GJPO

CAS Number Constituent Reporting Limit
(pg/L)

Semtvolattle Organtcs

84-74-2 Di-n-butyl phthal ate 10
I17-84-0 Di-n-octylphthalate 10
53-70-3 DIbenzo(a,h)anthracene I0
132-64-9, Dibenzofuran I0
84-66-2" Diethylphthalate I0
13I-II-3 Dimethylphthalate I0
206-44-0 Fluoranthene I0
86-73-7 Fluorene I0
118-74-I Hexachlorobenzene I0
87-68-3 HexachIorobutadiene I0

77-47-4 HexachIorocycIopentadiene I0
67-72-I HexachIoroethane I0
193-39-5 Indeno(I,2,3-cd)pyrene I0
78-59-I Isophorone 10
621-64-7 N-Nitroso-di-n-dipropylamine I0
86-30-6 N-NitrosodiphenyIamine I0
91-20-3 Naphthalene 10
98-95-3 Nitrobenzene 10
87-86-5 Pentachlorophenol 50
85-01-8 Phenanthrene I0
108-95-2 Phenol 10
129-00-0 Pyrene 10
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Table A-23. OrganicConstituentsObserved in SamplesCollectedfrom GroundWater at the GJPO, March 16 throughMarch 18, 1992a,b

S_l)]e Ticket Samp]e 112-95-8c, d lll-8l-/c,e 1/302-32-8c,d 544-76-3c,d 62016-18-6c,d 629-99-2c,d 630-02_4c,d 74-83_ge,f

Location Number Date (/jg/L) (/jg/L) (/4g/L) (/4g/L) (/Jo/L) (#g/L) (pg/L) (/_/L}

GroundMater

1-9SA MLY-734 03/18/1992 Ng <10 N N N N N <lO
10-19N MLY-684 03/17/1992 N <10 N N N N N <|0
11-1S MLY-682 03/17/1992 N <10 N N N N N <lO
13-16NA MLY-728 03/17/1992 N <10 N N N N N <10

, 13-16NA (Dup) MLY-729 03/17/1992 N <10 N N N N N <10
! 14-13NA MLY-730 03/17/1992 N <10 N N N N N <lO

14-6NA MLY-683 03/17/1992 N -6 N N N N N <10
3-3NA MLY-736 03/18/1992 -15 <10 -12 -9 -5 -7 -14 <10
5-12NA MLY-737 03/18/1992 N <10 N N N N N <10
GJ84-04 MLY-731 03/17/1992 N <10 N N N N N <10
GJ84-05 MLY-733 03/17/1992 N <10 N N N N N <10
GJ84-06 MLY-690 03/18/1992 N <10 N N N N N <10
GJ84-09 MLY-735 03/18/1992 N <10 N N N N N <10
GJ84-I0 MLY-727 03116/1992 N <tO N N N N N <10

_I> P-2A MLY-688 03/18/1992 N <10 N N N N N <10
J_ P-3A MLY-685 03/17/1992 N <10 N N N N N <10-.I

P-4A MLY-689 03/18/1992 N <10 N N N N N <10
P-6 MLY-686 03/18/1992 N <10 N N N N N <10

QA/qC

EquipmentBlank MLY-732 03/17/1992 N <10 N N N N N <IO
Trip Blank MLY-676 03/16/1992 N N N N N N N -2.3
Trip Blank MtY-687 03/18/1992 N N N N N N N -3.1

aCAS Number 112-95-8 Eicosane

CAS Number 117-81-7 Bfs(2-ethylhexyl)phthalate
CAS Number 17302-32-8Nonane,3,7-dimethyl-
CAS Nund)er544-76-3 Hexadecane

CAS Number 62016-18-6Octane,5-ethyl-2-methyl-
CAS Number 629-99-2 Pentacosane
CASHumber 630-02-4 Octacosane
CAS Number 74-83-9 Bromomethane

bA "<" indicatesthat the maximum concentrationwas below reportinglimits (numbershown is reportinglimit). A "-" indicatesan approximate
value (the value was outsidethe limits for which the instrumentwas calibrated).

CSemivolatilecompound.
dTentativelyidentifiedcompound.
eTCL constituent.

fVolatilecompound.
gNot observed.



Table A-23 (continued). OrganicConstituentsObserved in SamplesCollectedfrom GroundWater at the GJPO, March 16 throughMarch 18, 1992a,b

Sample Ticket Sample 74-87-3e, f /5-og-2e,f 84-74-2c,e UNK-IO.34c,d UNl(-JO.37c,d UNl(-lO.39c,d I/NK_I9.Blc,d UNK_Ig.89c,d

Location Number Date (/jg/t) (/jg/L) (pglL) (/jglL) (/jglL) (/jglL) (/jglL) {/JglL)

Ground Water

1-9SA MLY-734 03118/1992 <lO <5 <10 Ng N N N -2
]O-]9N MLY-684 03/17/I992 <[0 -1.9 <10 N N N -3 N
11-1S MLY-682 03117/1992 10 <5 <10 N N -2 N N
13-]6NA MLY-728 03/]7/]992 <10 <5 <10 N N N N N
13-16NA(Dup) MLY-729 03/17/1992 <10 -1.2 <10 N N N N -2
14-]3NA MLY-/30 03/17/1992 -1.7 -1.2 <10 N -3 N N N
14-6NA MLY-683 03/II/]992 -5.5 <5 -5 N N N N N
3-3NA MLY-736 03/18/]992 <10 <5 <10 N N N N N
5-]2NA MLY-737 03/18/]992 -3.3 <5 <10 -15 N N N N
GJ84-04 MLY-731 03/17/]992 <10 <5 <10 N N N N N
GJ84-05 MLY-733 03/17/1992 <10 -1.0 <10 N N N N N
GJ84-06 MLY-690 03/18/1992 -1.0 <5 <lO N N N N N
GJ84-09 MLY-735 03/18/1992 <lO <5 <10 N N N N N
GJ84-]O MLY-727 03/16/]992 <10 <5 <10 N -6 N N N
P-2A MLY-688 03/18/]992 -3.1 <5 <10 N N N N N

_> P-3A MLY-685 03/17/1992 <10 -0.92 <10 N N N N N
J_ P-4A MLY-689 03/]8/1992 -1.7 <5 <TO N N N N N
OO P-6 MLY-686 03118/1992 <10 <5 <10 N N N N N

QA/QC

EquipmentBlank MLY-732 03/17/1992 <10 <5 <10 N N N N N
Trip Blank MLY-676 03/16/]992 61 <5 N N N N N N
Trip Blank MLY-687 03/18/]992 30 <5 N N N N N N

aCAS Number 84-74-2 Di-n-butylphthalate
CAS Number UNK-10.34 Unknown
CAS Number UNK-]0.37 Unknown
CAS Number UNK-IO.39 Unknown
CAS Number UNK-19.S7 Unknown
CAS Number UNK-19.89 Unknown
CAS Number 74-87-3 Chloromethane
CAS Number 75-09-2 Methylenechloride

bA "<" indicatesthat the maximum concentrationwas below reportinglimits (numbershown is reportinglimit). A .....indicatesan approximate
value (the value was outside the limitsfor which the instrumentwas calibrated).

CSemivolatilecompound.
dTentativelyidentifiedcompound.
eTCL constituent.

fVolatilecompound.
gNot observed.



L

Table A-23 (continued). OrganicConstituentsObserved in SamplesCollectedfrom Ground Water at the GJPO, March 16 throughMarch 18, 1992a,b

Sample Ticket Sample UNK-19.92c,d UNK-20.5/c,d UNK-32.5/c,d UNK-33.41c,d UgK-34.54c,d UNK-3I.O2c,d UgK_3l.O4c,d £UK_39.09c,d

Locati on Number Date (pg/L) (/jg/L) (/jglL) (/jg/L} (pglL) (/IglL) (/lolL) (/lg/L)

Ground Water

1-9SA MLY-734 03/18/1992 Ne N N N N N N N
10-19N MLY-684 03/17/1992 N N N N N N N N
11-IS MLY-682 03/1711992 N N N N N N N N
13-16NA MLY-/28 03/17/1992 N N N N N N N N
13-16NA(Oup) MLY-729 03/1711992 N N N N N N N N
14-13NA MLY-730 03/17/1992 N N N N N N N N
14-6NA MLY-683 03/17/1992 N -3 N N N N N N
3-3NA MLY-736 03/18/1992 N N N -3 N -2 N N
5-12NA MLY-737 03/18/1992 N N -3 N -3 N -3 -3
GJ84-04 MLY-731 03/17/1992 N N N N N N N N
GJ84-05 MLY-733 03/17/1992 N N N N N N N N
GJ84-06 MLY-690 03/18/1992 N N N N N N N N
GJ84-09 MLY-735 03/18/1992 N N N N N " N N N
GJ84-I0 MLY-727 03/16/1992 N N N N N N N N
P-2A MLY-688 0_/|8/1992 N N N ' N N N N N

_I> P-3A MLY-685 03/17/1992 N N N N N N N N
P-4A MLY-689 03/18/1992 N N N N N N N N
P-6 MLY-686 03/18/1992 N N N N N N N N

QAIQC

EquipmentBlank MLY-732 03/1711992 -4 N N N N N N N
Trip Blank MLY-676 03/16/1992 N N N N N N N N
Trip Blank MLY-687 03/1811992 N N N N N N N N

aCAS Number UNK-19.92 Unknown
CAS Number UNK-20.57 Unknown

CAS Number UNK-32.57 Unknownhydrocarbon
CAS Number UNK-33.41 Unknown

CAS NurSer UNK-34.54 Unknown hydrocarbon
CAS Number UNK-37.02 Unknownhydrocarbon
CAS Number UNK-37.04 Unknown hydrocarbon
CAS Number UNK-39.09 Unknownhydrocarbon

bA "-" indicatesan approximatevalue (the value was outsidethe limitsfor which the instrumentwas calibrated).
CSemivolatilecompound.
dTentativelyidentifiedcompound.
eNot observed.
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Table A-23 (continued). Organic Constituents Observed in
Samples Collected from Ground Water at the 6JPO, March 16
through Parch 18, 1992a, b

Sample Ticket Staple UNK-9.37c, d
Location Ntmber Date (pg/L)

I
GrOundVater

1-9SA MLY-734 03/18/1992 He
10-19N MLY-684 03/17/1992 N
11-1S MLY-682 03/17/1992 -3
13-16NA MLY-728 03/17/1992 N
13-16NA (Dup) MLY-729 03/17/1992 N
14-13NA NLY-730 03/17/1992 N
14-6NA MLY-683 03/17/1992 N
3-3NA NLY-736 03/18/1992 N
5-12NA NLY-737 03/18/1992 N
GJ84-04 . NLY-731 03/17/1992 N
6J84-05" MLY-733 03/17/1992 N
6J84-06 MLY-690 03/18/1992 N
6J84-09 MLY-735 03/18/1992 N
GJ84-10 MLY-727 03/16/1992 N
P-ZA MLY-688 03/18/1992 N
P-3A HLY-685 03/17/1992 N .
P-4A MLY-689 03/18/1992 -3
P-6 MLY-686 03/18/1992 N

QA/QC

Equipment Blank MLY-732 03/17/1992 N
Trip Blank MLY-676 03/16/1992 N
Trip Blank MLY-687 03/18/1992 N

aCASNumber UNK-9.37 Unknown
'bA "-" indicates an approximate value (the value

was outside the limits for which the instrument was calibrated).
CSemivolatlle compound.
dTentatively identified compound.
eNot observed.
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Table A-24. Organic Constituents Observed in SamplesCollected from Ground Water at the GJPO, September 8 through September 14, 1992a, b

Sample Ticket Sample 1004-29-1c, d 106-46-7c,e l_-19-3c,d 111-76-2c,d lll-77-3c,d 117-81-_,e _-_-lc,d 1_4._,d

Location Number Date (/=g/L) (/=g/L) (pg/L) (laglL) (_aglL) (/4ILL) (pglL) (/tilL)

GroundVater

1-9SA MLY-749 09109/1992 Nf <10 N N N <tO N N
10-19N NAW-293 09/10/1992 N <10 N -4.0 -6.0 <10 N N
11-12NA NAW-292 09/10/1992 N <10 N N N -4 N N
11-1S MLY-900 09/0911992 N <10 N N N -8 N N
13-16NA NAW-294 09/11/1992 -13 <10 N N N <I0 N N
14-13NA NAW-295 09/]1/]992 N <10 N N N <IO N N
14-6NA NAW-290 09110/1992 N -1 N N N -1 N N
5-12NA MLY-750 09/0911992 N <10 N N N <lO N N
GJ84-04 MLY-747 09/08/1992 N <10 N N N <10 -35 N
GJ84-04 (Dup) MLY-748 09/08/1992 N <I0 -5.0 N N -3 " N N
GJ84-09 NAW-289 09/09/1992 N <10 N N N <10 N -4.0
GJ84-10 MLY-/46 09/08/1992 N <10 ~l.O N N <IO N N
GJ8/-15 NAW-29] 09/10/1992 N <10 N N N -1 N N

_, aCAS Number 1004-29-1 Furan, 2-butyltetrahydro-
t_ CASNumber 106-46-7 1,4-Dtchlorobenzene
b-, CAS Number 109-19-3 Butanoicacid, 3-methyl-,bu

CAS Number 111-76-2 Ethanol, 2-butoxy-
CAS Number 111-77-3 Ethanol, 2-(2-methoxyethoxy)
CAS Number 117-81-7 Bis(2-ethylhexyl)phthalate
CAS Number 54063-09-IOiisoamylene
CAS Number UNK-4.52 Unknownhydrocarbon

bA "<" indicatesthat the maximum concentrationwas below reportinglimits (numbershown is reportinglimit). A "-" indicatesan approximate
value (the value was outside the limitsfor which the instrumentwas calibrated).

CSemivolatileconq)ound.
dTentativelyidentifiedcompound.
eTCL constituent.
fNot observed.



Table A-24 (continued) Orqantc Constltuents Ohserved in Samples Collected from Ground Water at the GJPO, September 8 through September 14, 1992a, b

Sample llcket Sample 11NK-4.53c, d UNK-5.12c, d UNK-5.13c, d UNK-5.15c, d UNK-5.35c, d iJNK-5.43c, d UH1(-5.450, d UNK-5.47c, d

tocat ion Number Date (/jq/t) (/JGI/L) (/_J/L) (/Jg/L) (/_o/L) (/_)IL) (/filL) (polL)

Ground Vater

I-gSA MLY-149 0910711992 Ne _11 N N N -2.0 N N
lO-19N NAW.293 09/101199) N N N N -22 N N N
II-12NA NAW-292 09110/1992 N N N N N N N -26
II-IS MLY-900 0910911992 N N N N N N N N
13-16NA NAW-294 09/11/1992 N N N N N N N N
14-13NA NAW-295 0911111992 N N N N N N N N
14-6NA NAW-290 0911011992 -4.0 N N N N N N N

5-12NA MLY-/50 09/09/1992 N -13 N N N -2.0 N N

GJ84-04 MIY-/4I 09/0811992 N N -I0 N N -2.0 N N

GJ84-04 (Dup) MLY-748 09/0811992 N -8.0 N N N N N N
GJ84-09 NAW-289 09/0911992 N N N N N N K -19

GJ84-10 MLY-746 0910811992 N N N -IO N N -2.0 N
GJS/-15 NAW-291 0911011992 N N N N N N N N

aCAS Number UNK-4.53 Unknown hydrocarbon

CAS Number UNK-5.|2 Unknown hydrocarbon
_)> CAS Number UNK-5.13 Unknown hydrocarbonC_
N CAS Number UNK-5.15 Unknown hydrocarbon

CAS Number UNK-5.35 Unknown hydrocarbon

CAS Number UNK-5.43 Unknown hydrocarbon

CAS Number UNK-5.45 Unknown hydrocarbon
CAS Number UNK-5.47 Unknown hydrocarbon

bA "-" indicates an approximate value (the value was outside the limits for which the instrument was calibrated).
CSemivolatile compound.

dTentatively identified compound.
eNot observed.



Table A-24 (continued). Organic Constituents Observed in Samples Collected from Ground Water at the 6JPO, September 8 through September 14, 1992a, b

Sample Ticket Sample UNK-5.48c,d UNK-5.63c, d UNK-5.65c, d UNK-5.GTC,d UNK-5.73c,d UNK-5.75c,d UUK-5.9oc,d UNK-5.97c,d
Locat ion Number Date (pg/L) (/jg/L) (/4glL) (/Jg/L) (_IL) (pglL) (pglL) (/_I/L)

Ground Water

1-9SA HLY-749 09/09/1992 Ne -3.0 N N N N N N
10-19N NAW-293 09/10/I992 N -3.0 N N N N N N
ll-12NA NAW-292 09/10/1992 N N N N -6.0 N N -3.0
11-1S MLY-900 09/09/1992 N N N N N N N N
13-16NA NAW-294 09/11/1992 N N N N N N N N
14-13NA NAW-295 09/11/1992 N N N N N N -5.0 N
14-6NA NAW-290 09/10/1992 -20 N N N N -3.0 N N
5-12NA MLY-750 09/09/1992 N N -4.0 N N N N N
GJ84-04 MLY-747 09/08/1992 N N -3.0 N N N N N
GJ84-04 (Dup) MLY-748 09/08/1992 N -2.0 N N N H • N N
GJ84-09 NAW-289 09/09/1992 N N N N -3.0 N N N
GJ84-10 MLY-746 09/08/1992 N N N -3.0 N N N N
GJ87-15 NAW-291 09/10/1992 -16 N N N N -2.0 N N

aCAS Number UNK-5.48 Unknownhydrocarbon
CAS Number UNK-5.63 Unknownhydrocarbon

,_" CAS Number UNK-5.65 Unknownhydrocarbon
CAS Number UNK-5.67 Unknownhydrocarbon
CAS Number UNK-5.73 Unknownhydrocarbon
CAS Number UNK-5.75 Unknownhydrocarbon
CAS Number UNK-5.90 Unknownhydrocarbon
CAS Number UNK-5.97 Unknownchlorinatedhydrocarbon
bA "-" indicatesan approximatevalue (the value was outside the limits for which the instrumentwas calibrated).
CSemivolatilecompound.
dTentativelyidentifiedcompound.
eNot observed.



Table A-24 (continued). OrganicConstituentsObserved in SamplesCollectedfrom GroundWater at the GJPO, September8 throughSeptember 14, 1992a,b

Sample Ticket Sample UNK-6.02c,d UNK-6.03c,d UNK-6.05c,d UNK-6.0lc,d UNK-6.Ioc,d tl_-6.Zoc,d UNK-6.22c,d UNK_6.Zsc,d

Location Number Date (/_J/L) {/_j/L) (polL) (polL) (polL) (polL) (polL) (polL)

GroundWater

I-9SA MLY-749 0910911992 Ne -42 N N N N N N
10-19N NAW-293 09/10/1992 N N N N -15 N N -3.0
11-12NA NAW-292 09/10/1992 N N N N N -18 N N
11-IS MLY-900 09/09/1992 -17 N N N N N N N
13-16NA NAW-294 09/11/1992 N N N N N N N N
14-13NA NAW-295 09/11/1992 N N N N N N N N
14-SNA NAW-290 09/10/1992 N N N N N N -13 N
5-12NA MLY-750 09/09/1992 N -48 N N N N N N
GJ84-04 MLY-747 09/08/1992 N N -46 N N N N N
GJ84-04 (Dup) MLY-748 09/08/1992 N -29 N N N N N N
GJ84-09 NAW-289 09/09/1992 N N N N N -12 N N
GJ84-10 MLY-746 09/08/1992 N N N -41 N N N N
GJ87-15 NAW-291 09/10/1992 N N N N N N -11 N

_;_ aCAS Number UNK-6.02 Unknownhydrocarbon
_/l CAS Number UNK-6.03 Unknownhydrocarbon
4_ CAS Number UNK-6.05 Unknownhydrocarbon

CAS Number UNK-6.07 Unknown

CAS Number UNK-6.10 Unknownhydrocarbon
CAS Number UNK-6.20 Unknownhydrocarbon
CAS Number UNK-6.22 Unknownhydrocarbon
CAS Number UNK-6.25 Unknownhydrocarbon
bA .....indicatesan approximatevalue (the value was outsidethe limitsfor which the instrumentwas calibrated).
CSemivolatilecompound.
dTentativelyidentifiedcompound.
eNot observed.



TableA-24 (continued). OrganicConstituentsObserved in SamplesCollectedfrom Ground Water at the GJPO, Septend)er8 thi-oughSeptend)er14, 199za,b

Sample Ticket Sample UNK-6.28c, d UNK-6.30c,d UNK-6.32c, d UNK-B.35c,d UNK-B.37c,d I-6.53c,d UI-5.58c,d L_K-6.58ac,d
Location Number Date (m/L) (polL) (m/L) (polL) (_glL) (polL) (polL) (polL)

Ground Water

I-9SA MLY-749 09/09/1992 Ne --7.0 N h N N -3.0 N
10-19N NAW-293 09/10/1992 N N N N N N N N
II-12NA NAW-292 09110/1992 N N N -3.0 N N N N
11-1S MLY-900 09/09/1992 -2.0 N N N N N N N
13-16NA NAW-294 09111/1992 N N N N N N N N
14-13NA NAW-295 09/11/1992 N N N N N N N N
14-6NA NAW-290 09/10/1992 N N N N -2.0 N N N
5-12NA MLY-750 09/09/1992 N -8.0 N N N N -4.0 N
GJ84-04 MLY-747 09/08/1992 N N -6.0 N N -4.0 N -2.0
GJ84-04 (Dup) MLY-748 09/08/1992 N N N N N N N N
GJ84-09 NAW-289 09/09/1992 N N N -2.0 N N N N
GJ84-I0 MLY-746 09/08/1992 N N N N N N N N
GJS/-15 NAW-291 09/10/1992 N N N N N " N N N

aCAS Number UNK-6.28 Unknownhydrocarbon
CAS Number UNK-6.30 Unknown hydrocarbon

,_ CAS Number UNK-6.32 Unknownhydrocarbon
L_ , CAS Number UNK-6.35 Unknownhydrocarbon

CAS Number UNK-6.37 Unknownhydrocarbon
CAS Number UNK-6.53 Unkn_wr

CAS Number UNK-6.58 Unknownhydrocarbon
CAS Number UNK-6.58a Unknown thiophene
bA .....indicatesan approximatevalue (the value was outsidethe limits for which the instrumentwas calibrated).
CSemivolatilecompound.
dTentativelyidentifiedcon_oound.
eNot observed.



Table A-24 (continued). Organic Constituents Observed in Samples Collected from Ground Water at the GJPO,
September 8 through September 14, 1992a, b

Sample Ticket Sample UNK-6.60c, d U1_-6.75c, d UNK-6.77c, d UNK-6.90c, d UNK-6.92c, d
Location N_ber Date (pg/L) (/_glL) (pg/L) (/jg/L) (#g/L)

6roimdVater

1-9SA HLY-749 09/09/1992 Ne -41 N -5.0 N
10-19N NAW-Z93 09/10/1992 N N N N N
11-12NA NAW-292 09/10/1992 N N N N N
11-1S HLY-900 09/09/1992 N -11 N N N
13-16NA NAW-Z94 09/11/1992 N N N N N
14-13NA HAW-Z95 09/11/1992 N N N N N
14-6NA NAW-290 09/10/1992 N N N N N
5-12NA HLY-750 09/09/1992 N -45 N -5.0 N
GJ84-04 HLY-747 09/08/1992 N N N -4.0 N
GJ84-C4 (Dup) MLY-748 09/08/1992 N -28 N -3.0 N
GJ84-09 - NAW-289 09/09/1992 N N N N N
GJ84-10 HLY-746 09/08/1992 -4.0 N -39 N -5.0
GJ87-15 NAW-291 09/10/1992 N N N N N

aCASNumber UNK-6.60 Unknownhydrocarbon
CASNumber UNK-6.75 Unknownhydrocarbon
CASNumber UNK-6.77 Unknownhydrocarbon
CASNumber UNK-6.90 Unknownhydrocarbon
CASNumber UNK-6.92 Unknownhydrocarbon

bA ..... indicates an approximate value (the value was outside the limits for which the instrument
was calibrated).

CSemivolatil_ compound.
dTentatively identified compound.
eNot observed.
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Appendix B
e

Time-Concentration Graphs
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Well Location Maps Showing Ground-Water
Analytes that Exceexi Federal/State Standards
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Figure C-I. Concentrations oS Ground-WaterAnalytes Exceeding FederalState Standards in Alluvial Aquifer Well Samples
in March 1992
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Figure C-2. Concentrations of Ground-Water Analytes Exceedin_ Federal/State Standards in Alluvial Aquifer Well Samples
in June 1992
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Figure C-3. Concentrations of Ground-Water Analytes Exceeding Federal/State Standards in Alluvial Aquifer Weft Samples
in September 1992
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Figure C-4. Concentrations of Groun4-WaterAnalytes Exceeding FederalState Standards in Alluvial Aquifer Well Samples
in December 1992
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