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11  PROJECT BACKGROUND

This Interrm Measures/Internm Remedial Action (IM/IRA) Decision Document has been
prepared for the A- and B-series drainage ponds, Pond C-2 and the Landfill Pond at the Rocky
Flats Plant (RFP) at the request of the Colorado Department of Health (CDH) and the U S
Environmental Protection Agency (EPA) CDH and EPA are given the authornty to request
an IM/IRA 1n paragraph 150 of the RFP Interagency Agreement (IAG)' This IM/IRA
Deciston Document has been prepared to identify, screen and evaluate appropnate interim
remedial action alternatives, and to select the preferred internm remedial action for
management of surface water within the drainage ponds

Final remedial actions for these ponds, including sediment removal and reclamation, will be
conducted under the IAG schedule for Operable Unit (OU) 6 (for the A- and B-series drainage
ponds), OU 5 (for Pond C-2) and OU 7 (for the Landfill Pond) The IAG schedule includes
the completion of RCRA Facility Investigation/Remedial Investigations (RFI/RIs) and
Corrective Measures Study/Feasibility Studies (CMS/FSs) prior to implementation of final
remedial actions It 1s anticipated at this time that the RFI/RI and CMS/FS studies will be
complete in approximately five years Therefore, the tume frame for implementation of
actions proposed 1n this IM/IRA Decision Document 1s within five years of the completion
date of this document The formal public comment process will be implemented as a part of
completing this document

Overlapping requirements and programs will control the management of surface water and
sediment impounded in the drainage ponds at RFP  Many of these requirements and
programs, such as spill prevention plans and stormwater best management practices (BMPs),
will be driven by requirements of the Clean Water Act (CWA) However, a number of other
requirements and programs will be driven by the Resource Conservation and Recovery Act
(RCRA) and the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) These RCRA/CERCLA requirements will address 1ssues such as remediation of
contamunated groundwater and soils near the drainage ponds and remediation of contaminated
sediments within the ponds

Although both the current CWA and RCRA/CERCLA activities at RFP seek to mimimize
the potential for pond waters to become contaminated, that potential exists nonetheless
Therefore, the goal of this IM/IRA Decision Document 1s to 1dentify and evaluate options that
will effectively manage drainage pond water quality unul all IAG-related CMS/FS remedial
actions are fully implemented
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The process followed 1n the 1dentification, screening and evaluation of appropnate remedial
actions, as presented 1 this document, comphies with EPA guidance and reference documents
specific to this process or specific to RFP>*  Applicable laws are RCRA (1976), as amended
by the Hazardous and Solid Waste Amendments (HSWAs) of 1984, and CERCLA (1980), as
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986 Specific
pond management techniques evaluated 1n this IM/IRA Deasion Document include spill
control options as well as options that address storage, treatment, volume reduction, transfers,
monitoring and discharges of pond water These efforts must be consistent with IAG
remediation efforts for OUs 5, 6 and 7, as well as forthcomung National Pollutant Discharge
Elimination System (NPDES) permuts (which will address both the sewage treatment plant
[STP] pont-source outfall and stormwater sources)

12 GENERAL APPROACH TO POND WATER MANAGEMENT

During the history of RFP, sixteen on-site ponds have been used in the drainages to allow for
the detention and sampling of water prior to off-site discharge These ponds also allowed for
the retention of spills that mught occur on plant site, thereby mimimizing immediate off-site
release Of the sixteen drainage ponds built at RFP, twelve still exist and eleven are addressed
in this IM/IRA Decision Document The existing drainage pond that 1s not addressed 1s Pond
C-1, because 1t 1s a small "flow-through” pond on Woman Creek The drainage ponds at RFP
are 1llustrated 1n Figure 2-3 of Chapter 2, where this issue 1s more fully addressed

In November, 1986, a RCRA Part B Permut Application was filed by the U S Department of
Energy (DOE) for RFP As a portion of that permut application, previously or currently used
Solid Waste Management Units (SWMU ) were 1dentified According to the gmdance available
to RFP at that time, the A-, B- and C-series drainage ponds and related drainages constituted
SWMU s, and were 1dentified as such in the permit application

Subsequent to 1986, an IAG was signed for RFP In this IAG, the term "Individual Hazardous
Substance Site” (THSS) was introduced to refer to RFP sites at which contaminants mught be
present due to past spills or past operational practices Sites identified earlier as SWMUs
became IHSSs, and all IHSSs were grouped into sixteen OUs The IAG specified schedules
_for invesuigation and possible remediation for the OUs As IHSSs, the A-, B- and C-senes
ponds were grouped into OU 5 and OU 6 The Landfill Pond was later identified as a site
to be addressed 1n OU 7 activities

Prior to 1974, off-site discharges from RFP ponds were unregulated by outside agencies but
were monitored to determine their quality relative to drnking water standards and
Radioactivity Concentration Guides (RCGs) RCGs were allowable or recommended
maximum radionuchide discharge concentrations identified by the predecessor agencies to DOE
based upon dose considerations DOE replaced RCG radionuchde discharge concentrations
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with Denived Concentration Guides (DCGs) concentrations 1n 1985 DCGs are based upon
the concentration of a radionuclide that would result 1n a 100-mullirem per year effective dose
equivalent under chronic exposure conditions Since 1974, off-site discharges from RFP
drainage ponds and many of the operations related to the drainage ponds (such as spray
evaporation and spray 1rrigation activities) have been regulated by an NPDES permut for non-
radionuclide analytes Radionuclide discharges have been governed strictly by DOE criteria
to date However, DOE recerved correspondence from EPA 1n December, 1991 and from
EPA 1n conjunction with CDH 1n June and October, 1992, which indicated that the basic
regulatory framework for water management 1n the drainage ponds would change substantial-
ly EPA and CDH stated that a new NPDES permut would regulate discharges from the STP
and stormwater discharges from the developed portion of the RFP prior to entering the A-,
B- and C-ponds The agencies also indicated discharges from RFP drainage ponds and the
operational management of the drainage ponds would be regulated by the requirements
identified 1n an IM/IRA until final actions for these ponds are implemented as a part of the
OUs 5, 6 and 7 IAG-related activities

Currently, the basic goal of water management at RFP is to ensure operations and activities
are conducted to mimmize impacts to human health and the environment, while achieving and
maintaining comphance with current environmental laws and regulations This goal remains
constant even as management methods and practices, physical facilities and regulatory
requirements have changed over time The general approach to water management at RFP
consists of the following policies and practices

1 Divert upstream storm drainage and 1rrigation ditch flows around the developed
plant site to 1solate the core area and reduce the volume of water subject to
intensive on-site monitoring and management

2 Capture and retain stormwater and other flows, as well as transported sediment
from the developed plant site area, 1n the retention ponds Prior to release,
ensure pond water complies with relevant standards

3 Maintain the capability to divert and 1solate potentially contaminated flows for
sampling, analysis and disposition, thereby protecting downstream ponds and
receiving waters

4 Rigorously implement source controls for point and non-point contaminant
sources potentially affecting surface water
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5 Implement state-of-the-art technologies for pond monitoring, modeling,
treatment and water quality management

6 Maintain dam safety to ensure, to the extent possible, that health, safety and the
environment are protected (An emergency response plan has been developed
for implementation 1n the event the dams fail )

Numerous documents describe and establish how pond water 1s best managed at RFP 1n the
context of the above policies Sometimes the above policies are contradictory to each other
For 1nstance, detention of water to allow for monitonng of that water reduces the capacity
for stormwater capture Implementation of these policies has protected downstream water
users and the general public This IM/IRA Decision Document 1s designed to incorporate and
coordinate existing pond management strategies and guidance with newly-appled regulatory
constrants to further lower the nsk

13  OBJECTIVES AND DISCUSSION OF OBJECTIVES

This IM/IRA process and the final remedial actions for OUs 5, 6 and 7 are, by definition, nisk-
driven activities IM/IRA activities are normally conducted to address an immediate threat
to human health and the environment (an imminent hazard) No such immediate threat 1s
known or has been identified as associated with the drainage ponds Section 25 of this
IM/IRA Deasion Document presents a discussion and analysis of risks posed by chemacal
contaminants present in the ponds The results demonstrate that the level of nisk posed by
the ponds under the current management scheme 1s quite low In fact, the level of nisk
associated with these ponds 1s 1n the acceptable range, as established by EPA 1n guidance
documents on interim measures and final remedial actions

The objective of this IM/IRA process 1s to comprehensively review existing pond management
approaches and evaluate a broad spectrum of management alternatives to determine how
human health and the environment can be best protected To conduct this evaluation, 1t was
necessary to define the broad goal of nsk reduction in tangible terms To this end, the
purpose and goals of the IAG and other applicable regulatory documents were reviewed and

_scoping meetings were held with EPA and CDH on this subject These activities identified
the following speaific objectives for this IM/IRA Decision Document

1 Ensure discharges from the RFP ponds comply with relevant state and federal
standards, including appropriate benchmarks

2 Discontinue the long-term use of Ponds A-1, A-2, B-1 and B-2 for containment
and storage of spills
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3 Consider and address the hazardous waste implications of pond water manage-
ment
4 Address water treatment to meet the applicable state and federal standards

identified 1n 1, above

5 Coordinate actions called for in IM/IRA planning with relevant RFI/RI and
CMS/FS activities, given that the ponds will ulumately be remediated or
eliminated as part of OU 5, OU 6 and OU 7 clean-up activities

6 Coordinate pond management activities with future NPDES compliance
requirements

By directly addressing pond water quality and management, this IM/IRA Decision Document
indirectly addresses all influent water sources to the ponds These influent water sources
include stormwater, base flows 1n the streams, STP discharges, spills, footing drain flows and
groundwater flows captured by the ponds The objectives of this IM/IRA Decision
Document, and the relationship of these objectives to the management of the drainage ponds
and drainage pond water, are discussed 1n more detail below

131 Dascharges from RFP Ponds

Stormwater discharges from Ponds A 3, A-4 and C-2, as well as combined stormwater and STP
discharges from Pond B-5, have been regulated for approximately 20 years through the federal
NPDES permut system This permut system established broad operating criteria for the ponds
and established numeric standards for discharges from the ponds CDH and EPA recommend-
ed the new NPDES permut no longer apply to the drainage ponds, but only to the STP
Instead, the ponds will be regulated under conditions specified 1n this IM/IRA Decision
Document and the resulting Record of Decision (ROD)

This IM/IRA process must consider applicable relevant and appropriate requirements for the
existing and proposed actions, these requirements will define the new operating critenia for the
.ponds as well as numenic benchmarks both for transfers among the ponds as well as discharges
from the ponds The evaluation process for identification of these new requirements,
documented 1n Chapter 3, considers both federal and state requirements and results 1n the
identification of new numeric benchmarks for pond activities These numeric benchmarks
include standards for organics, inorganics, metals and radionuclides
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A considerable amount of analytical data has been collected on water quality at RFP  These
data indicate that, since the summer of 1989, discharges from the RFP ponds have consistently
achieved the numenc standards identified and proposed within this IM/IRA Decision
Document for off-site discharges from the drainage ponds (these numeric criteria include Big
Dry Creek Segment 4 water quality standards set by the Colorado Water Quality Control
Commussion [CWQCC]) Whereas these CWQCC standards were unenforceable 1n the past,
standards adopted through this IM/IRA process will be enforceable

132 Containment and Storage of Spills

Presently, Ponds A-1, A-2, B-1 and B-2 are maintained off-line and are available for the
emergency contanment of spills at RFP unul other storage or treatment can be arranged

Although these ponds are not routinely used for spill containment, they provide an extra
measure of protection for abnormal situations The majority of past spills have consisted of
small quantities of materials that did not impact any area beyond the immediate spill zone

However, the chromic acid spill of February, 1989 resulted in the review of operations and
facilities and the creation of an acuion plan to minimize the likelihood of a sumilar spill in the

future®’

In addition to those actions identified as a direct result of the chromic acid spill, there have
been ongoing site environmental upgrade activities, such as those documented 1n the Spill
Prevention Control and Countermeasures (SPCC)/BMP Plan®* Most of the spill prevention
activities focus on munimizing spill occurrences and improving immediate spill response

Mayjor activities related to spills and spill management at RFP include

1 Reporung of Spill Events RFP personnel have been trained and instructed to

report releases greater than or equal to one pound of solids or one pint of

liquids

2 Response to Spills The Hazardous Materials Response Team (HazMat Team)

was established to provide 24-hour response to hazardous material occurrences

. at RFP This team provides fast response to any significant environmental
incident involving the release of a radioactive, toxic, or hazardous materal, or
a petroleum product
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3 Incidental Water Management Surface water, groundwater, utiity water,

process water, or wastewater ongwmating from incidental sources such as
construction activities or collection structures 1s controlled, contained, sampled,
analyzed and treated or discharged according to procedures developed by the
EG&G Rocky Flats, Inc (EG&G) Surface Water D1ivision (SWD) and described
in the SWD Implementation of the Control and Disposition of Incidental
Waters’

4 Cross-Connections to Building Footing Drains Piped cross-connections are
being modified and cracks or holes 1n the foundations or floors of buildings are

being corrected These activities have been undertaken as part of a program to
identify and correct building cross-connections which provide potential routes
for contaminants within buildings to reach the outside®

5 Bulk Storage Tanks Materials incompatible with the intended contents and
conditions of service of tank systems are being excluded by labeling tanks and
pipes for the proper material New storage tanks containing regulated materials

will be constructed with full secondary containment™®

6 Loading and Unloading Areas Tank car or tank truck loading and unloading
procedures are being developed to comply with the provisions established by
CDH, EPA, the Occupational Safety and Health Admunistration (OSHA), the
Department of Transportation (DOT) and Standard Method-136, Standard for
Tanks Containing Regulated Substances®

Considerable actions are being taken at RFP to reduce the probability of spill occurrence

However, the risk of spills reaching the drainage ponds will never be reduced to zero Thus,
options for changed management activities and altered structures are reviewed within Chapters
4 and 5 of this IM/IRA Decision Document to determine whether the risk of spills impacting
the drainage ponds at RFP can be further reduced

133 Hazardous Waste Ramufications Applicable to RFP Drainage Ponds

Hazardous waste currently generated at RFP 1s managed according to RCRA interim status
requirements or according to RCRA Part B Permit requirements so that such wastes do not
impact surface water However, a concern exists that leachate contaminated with a hazardous
waste, or leachate classified as a hazardous waste, may enter RFP drainage ponds This
concern 1s based on the existence of IHSSs upgradient of nearly every pond at RFP If
leachate from IHSSs impacts groundwater or stormwater, the groundwater or stormwater can,
mn turn, impact the ponds Consequently, new water management requirements based on
hazardous waste ramifications potentially applicable to the drainage ponds must be 1dentified



DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93

Page 1-8 Chapter 1 Introduction

The evaluation process for the identification of these new requirements 1s documented 1n
Chapter 3 of this IM/IRA Decision Document The result of this review 1s the identification
of concerns over leachate from a hazardous waste unit qualifying as a listed hazardous waste
This histed hazardous waste 1s designated an "F039 waste," and 1s defined as multi-source
leachate derived from the treatment, storage or disposal of more than one listed hazardous
waste In particular, landfill leachate that enters the Landfill Pond from the present landfill
could qualify as an FO39 hazardous waste The source of this leachate 1s directly traceable to
OU 7 (the present landfill) and will therefore be addressed by OU 7 activities Simularly,
contarmunated seeps exist on the hillside south of the B-series drainage ponds Water flowing
from these seeps typically evaporates or re-infiltrates surficial sois prior to reaching the
drainage ponds The OU 2 IHSSs have been identified as the source of the contamination 1n
these seeps Therefore, these contaminated seeps will be addressed by OU 2 activities

134 Water Treatment

There are two anticipated instances in which treatment of pond water may be required. (1)
pond water quality does not meet water quality standards for discharge from the ponds, and
(2) pond water quality does not meet water quality standards that apply to the ponds Since
the summer of 1989, discharges from RFP ponds have consistently met the Big Dry Creek
Segment 4 water quality standards Other data indicate the ambient pond water quality
normally meets Big Dry Creek Segment 5 water quality standards However, 1t 1s possible
that water quality problems may occur 1n the future to make treatment necessary Moreover,
in an industnial setting where ponds have muluple inflows, both detectable levels of
contamunants and occasional exceedances of stringent numeric standards are wirtually

inevitable

Water treatment systems currently available to treat drainage pond water consist of filtration
and granular activated carbon (GAC) units at Ponds A4 and C-2 These systems are not
capable of treating water for all potential pollutants Therefore, both available methods for
water treatment and possible new methods for water treatment will be investigated to
determine whether the nisk to human health and the environment can be further reduced
This evaluation 1s conducted 1n Chapters 4 and 5, with anticspated benchmarks for water
.quality compliance identified in Chapter 3, based on a detaled analysis of potentially
apphicable regulations

135 Coordmnation of Pond Management with RFI/RI and CMS/FS Activities

Pond management must be coordinated with RFI/RI (site characterization) and CMS/FS (site
remediation) acuvities The specific RFI/RI and CMS/FS activities and remedial actions that
will be implemented at the various ponds are still being developed
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Performance goals for both the IM/IRA selected alternative and the final actions will be
established using the same risk assessment process In addition, remedial technologies and
alternatives will be evaluated against the same criteria  Thus, the interim management of pond
water will be based upon the same criteria that will govern final remedsal actions Since these
two programs are now based on simular critera, the nisk of these two programs reaching
oppostte conclusions has been considerably reduced It 1s also important to note there 1s
significant coordination and communication among EG&G SWD and OU 5, 6 and 7
Environmental Restoration Management (ERM) personnel who are charged, respectively, with
day-to-day pond management and remediation responsibility

136 Coordination of Pond Management with NPDES Requirements

Pond management must be coordinated with NPDES activities NPDES permut applications
for both STP discharges and stormwater were made 1n 1992 These permut applications have
not yet been acted upon by EPA  Until the new NPDES permut 1s effective, the terms and
conditions of the existing NPDES permit remain 1n effect  This IM/IRA Decision Document
will only take effect after the NPDES permut 1s 1ssued and the momitored discharge point 1s
relocated upstream to the outlet of the STP However, for the purposes of this document, 1t
1s necessary to anticipate future NPDES permit requirements Since these new NPDES permut
requirements are assumptions, variances of the new permit from these assumptions may
influence the conclustons of this IM/IRA Decision Document and affect implementation

It appears that future RFP NPDES activities will consist of two separate areas of compliance
The first area of NPDES compliance will be the STP operations and the application of
numeric standards to the STP discharge The numeric standards applicable to STP discharges
are expected to be Big Dry Creek Segment 5 water quality standards The second area of
compliance will be the implementation of stormwater BMPs It 1s expected that the
stormwater NPDES permut will designate seven specific stormwater monitoring locations and
will require the preparation and implementation of a Stormwater Pollution Prevention Plan
to control stormwater runoff quality from the developed portions of RFP No numeric
standards applicable to stormwater are expected

.The actrvities that will be regulated by these NPDES permuts are outside the scope of this
IM/IRA Decision Document since those activities will be subject to a formal permitting
procedure and an established regulatory framework This IM/IRA Decision Document 1s the
governing document for pond water management where these other permit programs end
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The STP now discharges to the drainage ponds, consequently, the STP 1s a major concern of
this IM/IRA Decision Document If the STP discharge complies with Segment 5 standards,
this discharge will not represent a water quality problem for the dranage ponds However,
1t 15 not possible to ensure all discharges from the STP will comply with all applicable
discharge limits Therefore, Chapters 4 and 5 of this IM/IRA Decision Document explore a
number of options for alternate routing of the STP discharge, as well as alternate management
of the STP discharge water These options are evaluated to determine whether they result in
reduced risk to human health and the environment while still meeting other requirements of

the option evaluation process

Stormwater quality also has a direct influence on pond water quality because stormwater flows
imnto all of the ponds (even though the majority of stormwater 1s routed around some of the
ponds, those ponds are still subject to stormwater inflows from the watershed immediately
adjacent to those ponds) Stormwater management activities implemented upstream of the
drainage ponds will be directly governed by the stormwater NPDES permut, and are outside
the scope of this IM/IRA Deciston Document However, stormwater management activities
are expected to consist of BMPs designed to improve the quality of stormwater Chapters 4
and 5 of this IM/IRA Decision Document explore additional options for management of
stormwater influent to the drainage ponds These options are evaluated to determine whether
they result 1n reduced nisk to human health and the environment while still meeting other

requirements of the option evaluation process
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Chapter 2 provides background and current practice information about the Rocky Flats Plant
(RFP) relevant to this Intenm Measures/Interim Remedial Action (IM/IRA) Decision
Document The main sections within the chapter discuss (2 1) site description and affected
environment, (2 2) current pond management practices, (2 3) sources of potential contaminants
affecting the ponds, (2 4) water quality data summary and (2 5) summary of site risks

21 SITE DESCRIPTION AND AFFECTED ENVIRONMENT
211 RFP Location Map and Facility Description

RFP 1s owned by the US Department of Energy (DOE) and operated by EG&G Rocky
Flats, Inc (EG&G) The plant’s historical mussion was the development and fabrication of
nuclear weapons components from radioactive and non-radioactive materials In January 1992,
the decision to halt the production of nuclear weapons components was announced RFP 1s
currently 1n transition from a defense production facility to one whose planned future missions
include environmental restoration, waste management, maintaining production contingency
and eventual decontamination and decommuissioning

RFP covers almost ten square mmules, occupying Sections 1 through 4 and 9 through 15 of
Township 2 South, Range 70 West in Jefferson County, Colorado The developed plant site,
or "core area,’ comprises roughly O 65 square mules 1n the center of the property and 1s sur-
rounded by a buffer zone of approximately nine square miles (Figure 2-1) The plant 1s
bounded on the north by privately owned agricultural land along State Highway 128, on the
west by privately-owned land paralleling State Highway 93, on the east by Indiana Street, and
on the south by privately-owned agricultural land

The plant location 1s sixteen miles northwest of Denver, Colorado and nine to twelve miles
from the communities of Boulder, Golden and Arvada The communities of Broomfield and
Westmunster to the east are the closest population centers to RFP These communities have
‘grown substantially 1n the last decade, and Indiana Street represents one of the current
boundanes of the City of Broomfield There are approximately two mullion people within
a 50-mule radius of RFP! Most of the land immediately surrounding RFP 1s presently
undeveloped
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212 Physical Environment - Spatial Setting and Topography

RFP 1s situated at an elevation of about 6000 feet on the eastern edge of a geological bench
known locally as Rocky Flats This bench 1s approximately five miles wide 1n an east to west
direction To the east, the topography slopes gradually at an average downgrade of 95 feet per
mile Approximately 20 mules to the west, the continental divide rises to elevations exceeding

14,000 feet?
213 Meteorology/Climate

Meteorologic measurements (e g, precipitation, wind speed) have been made at RFP since
1953 Data collected under the program are aimed at controlling airborne emussions, but 1s
also used for surface water management operations For example, precipitation data are used
to estimate the plant pond inflows, which are considered 1n the decision-making process for

pond releases

The climate at RFP 1s characterized by dry, cool winters and warm summers The average
preciprtation for the site 1s 15 2 inches per year with a range of 7 8 to 24 9 inches based on 24
years of data (1953-1976)° Typically, more than 70 percent of the precipitation falls as ran

between April and September

Relative humidity at the plant site averages 46 percent, and the annual mean temperature 1s
approximately 50 degrees Fahrenheit The average wind velocity 1s between 8 and 9 mules per
hour and the number of sunny days averages over 250 annually

Estimates of yearly evaporation for RFP vary depending on yearly precipitation and pan
constantsuse According to National Oceanic and Atmospheric Admimistration (NOAA) data
for 1956 to 1970, gross shallow lake evaporation averages forty inches per year Net
evaporation, which takes into account average precipitation, 1s approximately twenty-six inches
per year' A more recent study estimated RFP total reservoir evaporation to be between 43 9
and 46 5 inches per year with net annual evaporation between 28 8 and 31 3 inches per year,
depending on the pan evaporation coefficient used®

214 Ecology - General

Vegetation at the site consists of species representative of short- and mixed-grass prairie, and
includes grasses, cact1 and shrubs Introduced Eurasian weeds are also present, and riparian
vegetation exists along the watercourses A more detailed description of the vegetation on the
site can be found in the Baseline Biological Charactenzation of the Terrestrial and Aquatic
Habutats at the Rocky Flats Plant - Final Report®
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Animal Iife 1n the buffer zone includes species associated with western prairies, the most
common of which include mule deer, coyote, red fox, striped skunk, pocket gopher and white-
taled weasel The EG&G 1991 Rocky Flats Plant Site Environmental Report’, which
supplemented the findings of the 1980 Environmental Impact Statement (EIS)®, found 6 species
of amphibians, 8 species of reptiles, 23 species of mammals and 144 bird species present on

plant site
215 Ecology - Aquatic - Specific to Ponds/Streams

Because of their intermittent nature, the creeks that cross RFP do not support a significant fish
population, but minnows have been observed in Walnut Creek, Woman Creek and most of
the ponds A significant fish population has also been noted 1n many of the ponds Seven
species of fish, including the white sucker (Catostomus commersoni), green sunfish (Lepomnis
cyanellus) and largemouth bass (Micropterus salmoides®) were documented as being present 1n
the Woman Creek and Rock Creek drainages Each of these seven species was listed as
common 1n occurrence Two other previously recorded species, the bluegill (Lepom:s
macrochirus) and rainbow trout (Sa/mo gairdneri), were not encountered 1n a recent study but
may be confirmed once sampling 1s completed 1n the Walnut Creek drainage system® All of
the ponds contain algae or vascular plants A detailed survey of aquatic life of the ponds 1s
1n progress

216 Geology/Hydrology/Hydrogeology
2161 Geology

RFP 1s characterized by alluvial surficial deposits ranging from zero to 100 feet thick overlying
less permeable bedrock formations Surficial deposits consist mainly of the Rocky Flats
Alluvium, which 1s composed of coarse gravel, coarse sand and gravelly clay Limited
quantities of groundwater occur n the surficial matenals, typically moving along the top of
bedrock surface or in the weathered bedrock materials Three bedrock formations occur 1n
the RFP area (from deepest to shallowest) the Fox Hills Sandstone, Laramie Formation and
Arapahoe Formation These formations are part of the deep aquifer system which 1s part of

_the Denver basin  Additional details on site geology can be found in R T Hurr’s 1976
publication, Hydrology of a Nuclear Processing Plant Site’ and 1n each of the site-spectfic
geologic or Operable Unit (OU) charactenzation reports
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2162 Hydrology

RFP 1s located within four drainage basins (Figure 2-2) These basins include Woman Creek,
Walnut Creek, Rock Creek and a small basin associated with an unnamed tributary to Big Dry
Creek These drainage basins generally traverse the plant from west to east Rock Creek
flows through the northeast section of the plant site and 1s not addressed 1n this document
because 1t 1s hydrologically unmimpacted by RFP operations Woman Creek and Walnut Creek
are of particular interest to this IM/IRA Decision Document These creeks are intermuttent
streams tributary to Great Western Reservorr and Standley Lake, respectively The estimated
long-term average annual yields of Walnut Creek and Woman Creek at Indiana Avenue are
34 5 and 32 1 acrefeet, respectively These yields are so low that the streams are considered
essentially dry most of the year except for the summer months (May through August)®
Volumes and peak flow rates associated with 6-hour storm events ranging from the 2-year to
the 100-year storm are contained 1n Table 2-1

Great Western Reservorr, Standley Lake and Mower Reservoir are located immediately
downstream of RFP Great Western Reservorr and Standley Lake supply drinking water for
five municipalities Broomfield, Federal Heights, Westmunster, Thornton and Northglenn
Mower Reservoir receives water from Woman Creek and 1s used for agricultural purposes
Downstream water use 1s being considered 1n this IM/IRA Decision Document with respect
to how the quality, quantity and useability of discharges from RFP may be impacted by
IM/IRA activities (It should be noted that reservoir water was not used for the nsk
assessment 1n Section 2 5)

2163 Hydrogeology

Understanding the hydrogeology of RFP area rests on studies conducted since the 1970’s,
including the study by Hurr 1n 1976’ and other geophysical studies conducted by Rockwell
International, DOE and EG&G Much of the present understanding of the groundwater
system 1s based upon information denved from approximately 600 monitoning wells on-site’

Hydraulic conductivity for the Rocky Flats Alluvium (including colluvium and the valley fill

_alluvium) ranges from 03 to 0003 feet/day (10* to 10% cm/sec) with a representative
conductivity of roughly 0 17 feet/day (6x10® cm/sec) These values are much greater than the
hydraulic conductivity of the claystone in the underlying Arapahoe Formation, which ranges
from approximately 0 0003 to 0 00003 feet/day (107 to 10* cm/sec) The claystone acts as a
relatively impermeable barrier and impedes downward flow of groundwater, resulting 1n a
domunantly lateral flow regime to the east along the drainages
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As groundwater nears the steep sides of the drainages, numerous seeps or springs form where
bedrock occurs near the soil surface Thus, seeps and springs can occur on steep slopes at
considerable distances from any surface water dramnage Following periods of appreciable
precipitation, Woman Creek and Walnut Creek gain flow from groundwater over most of
their lengths on the plant site  Water levels in the Rocky Flats Alluvium fluctuate 1n response
to precpitation patterns In spring and early summer, the alluvium 1s recharged
predomuinantly by precipitation In the late summer and early fall, the alluvium 1s generally
recharged by seepage from streams, ditches and ponds

217 Sensitive Environments - Wetlands/Floodplains/Threatened and Endangered
Species Habatat

Wetlands are defined as "those areas that are 1nundated or saturated by surface or groundwater
at a frequency and duration sufficient to support, and that under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil conditions! "
Natural and man-made wetlands occur along portions of the drainages on the site, around the
perimeters of ponds and at numerous seeps  Many of these latter wetlands occur on relatively
steep slopes and are well stabilized Wetland vegetation includes cattails, willows,
cottonwoods, sedges, rushes and forbs

Certain threatened and endangered bird and animal species have the potential to occur at RFP,
but have rarely been observed within RFP boundaries Sensitive plant species occur 1n very
limited areas of RFP Sensitive habitat at RFP includes Preble’s meadow jumping mouse
habitat, potential Ute ladies’tresses orchid habitat, forktip three-awn grass areas and raptor
foraging areas (prainie dog colomes) These are discussed 1n more detail 1n Section 5 3

218 Cultural Resources

Two archaeological surveys of the plant site were conducted to comply with requirements of
§106 of the National Historic Preservation Act of 1966', 36 CFR Part 800" and other federal
and state laws governing the management of cultural resources’* A total of 51 cultural
resources were located 1n these surveys All of the identified cultural resources were related
to the historic Euro-American occupation, except for one 1solated artifact affiliated with Native

_American use of the area None of the identified cultural resources were recommended as
ehigible for listing on the National Register of Historic Places No further work or evaluation
was recommended for these resources

Yo s
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219 Ponds/Drainages/Flowpaths - Description and Maps

Thus section describes the main surface water features on and around RFP Upstream and on-
site creeks, ponds, ditches and other water features are shown in Figure 2-3

The ponds addressed 1n this IM/IRA Decision Document are the A- and B-series ponds, as well
as Pond C-2 and the Landfill Pond (Section 221 1 provides more detail on the purposes of
these ponds) The four A-series ponds (A-1, A-2, A-3 and A-4) lie northeast of the core area
along North Walnut Creek, while the five B-series ponds (B-1, B-2, B-3, B-4 and B-5) lie just
east of the core area along South Walnut Creek The North and South Walnut Creek drainage
basins collectively constitute OU 6 There are two ponds in the C-senies (Pond C-1 and C-2)

Pond C-1 1s a flow-through pond located on Woman Creek southeast of the plant and 1s not
addressed 1n this IM/IRA Decision Document The portion of the Woman Creek drainage
basin within the RFP boundary constitutes OU 5 Pond C-2 1s an off-channel pond which
1s addressed 1n this IM/IRA Decision Document and collects all stormwater and other flows
from the southern portion of RFP Also addressed 1n this IM/IRA Deciston Document 1s the
Landfill Pond, which 1s located 1n the north buffer zone immediately downstream of the
existing RFP landfill The landfill and associated pond are 1n an unnamed drainage tributary
to Walnut Creek below the confluence of North Walnut Creek and South Walnut Creek

The drainage system for the undeveloped portion of the plant consists of both natural and
man-made channels Runoff from upstream of the core area of the plant site 15 diverted
around the core area of the plant via the McKay Diversion Structure The drainage system
for the core area consists of swales, ditches, culverts and storm sewers Core area runoff 1s
stored 1n the RFP ponds for sampling and treatment, as needed, prior to discharge

2110 Downstream Water Use and Downstream Considerations - Option B Projects,
Water Rights

21101 Option B Projects

In October, 1990, DOE agreed to fund an off site surface water diversion project known as
Option B to further reduce any risks posed by RFP to downstream water users The plan

_includes two categories of components as follows (1) off-site improvements to protect Standley

Lake water quality, and (2) utilization of Great Western Reservoir for the storage and
management of runoff from RFP and the acquisition of an equivalent water supply for the
City of Broomfield® In general, the purpose of Option B 1s to guard against accidental
releases 1n the future and 1s not to serve as a remedial response  Although funding for Option
B 1s provided by DOE, the Cities of Westmmunster and Broomfield are responsible for designing
and implementing the project
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Planning for the Standley Lake portion 1s in progress and includes the following major
features

1 A diversion of Smart Ditch to ensure its base flow remains in the ditch during
storm events,

2 A diversion dike and spillway on Woman Creek west of Indiana Street to
capture and store runoff from the Woman Creek watershed during the 100-year

event,

3 An interceptor canal to route water from Woman Creek upstream of the
Church Ditch to Big Dry Creek below Standley Lake This canal may occupy
the present alignment of the Upper Church Ditch, which will have to be

relocated, and

4 A pipeline to route Kinnear Ditch water to Standley Lake before 1t reaches
Woman Creek

The Great Western Reservoir replacement portion of the Option B project 1s being
implemented and includes

1 The purchase of raw water for the City of Broomfield,

2 The development of a delivery system from the raw water source to
Broomfield,

3 A new water treatment facility for the incoming raw water, and

4 A raw water storage system

21102 Water Rights

Water rights are an essential element of the selected IM/IRA action, but 1t 1s not appropriate
. at this time to discuss the water rights 1ssues associated with the various IM/IRA alternatives
DOE prefers that water rights not be a part of the IM/IRA selection criterta However, the
appropriate water rights activiues will be incorporated into the selected IM/IRA alternative’s

schedule and budget
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22 CURRENT POND MANAGEMENT PRACTICES
221 Ponds/Dranage Basins/Ditches - Current Functions

This section of the IM/IRA Decision Document briefly addresses current RFP water
management practices as they affect Ponds A-1 through A-4 on North Walnut Creek, Ponds
B-1 through B-5 on South Walnut Creek, the Landfill Pond on an unnamed tributary to
Walnut Creek, and Pond C-2 and the South Interceptor Ditch

2211 Ponds

The ponds addressed 1n this IM/IRA Decision Document have several purposes, which include
containment of surface water runoff, emergency spill containment and/or containment of STP
effluent to allow for sample collection and analysis All ponds also intercept some
groundwater The current destination of the surface water contained 1n each pond may be
transfer to another pond, discharge to North Walnut Creek, spray evaporation or discharge
to the Broomfield Diversion Ditch Table 2-2 summarizes the purposes of each pond and the
destination of 1ts water Figure 24 1s a mass balance routing schematic for the ponds which
serves to quantify the description identified 1n Table 2-2

2212 Drainage Basins and Creeks

The primary RFP drainage basins and creeks are Walnut Creek, Woman Creek and therir
drainage basins (Figure 2-3) The upper reach of North Walnut Creek collects water from
areas west of the core area fence line This water 1s currently diverted to the McKay
Diversion Structure by a diversion structure in North Walnut Creek and 1s routed north of
the Landfill Pond and A-series ponds The water then converges with the McKay Ditch and
1s eventually delivered to Walnut Creek downstream of Pond A4 Runoff 1n the reach of
North Walnut Creek below the diversion structure at the west side of the core area bypasses
Ponds A-1 and A-2 and 1s collected in Pond A-3 under normal operations

Woman Creek receives runoff from areas west of RFP, from Rocky Flats Lake via Smart
Ditch 2, from portions of the southern and eastern buffer zone including the old landfill used
by RFP prior to 1968, and upgradient groundwater, likely from Rocky Flats Lake Runoff
from the southern portion of the core area flows south toward Woman Creek and 1s collected
by the South Interceptor Ditch (SID) prior to reaching Woman Creek The SID routes the
runoff water to Pond C-2 where 1t 1s monitored for water quality prior to discharge or
transfer
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2213 Ditches

Several ditches route surface water flows through or around the RFP site (Figure 2-3) They
are relevant to this IM/IRA because they are generally "losing” ditches In other words, they
release groundwater to Rocky Flats alluvium and may enhance the movement of constituents
into ponds via augmentation of springs and seeps The existence and location of these ditches
are important because of the potential interference of these ditches with proposed surface
water management changes Church Ditch and McKay Ditch flows are directed around RFP

Kinnear Ditch connects to Smart Ditch 1 above the ponds and diverts the water to Woman
Creek Smart Ditch 2 runs from northeast of Rocky Flats Lake toward Smart Ditch 1 and
1s currently not usable Mower Ditch taps Woman Creek 1n the eastern portion of the plant
site and supphies Mower Reservorr east of Indiana Street

222 Current Regulatory Requirements and Guidance Documents

A number of regulatory requirements and guidance documents currently affect surface water
management at RFP  Those that most directly affect pond management include (1) the
National Pollutant Discharge Elimination System-Federal Facilities Comphiance Agreement
(NPDES-FFCA), (2) the Colorado Water Quality Control Commussion (CWQCC) standards,
and (3) the Agreement 1n Principle (AIP) Each of these will be discussed 1n more detail below
followed by Section 2 2 2 4 which 1dentifies other regulatory requirements of interest

2221 NPDES/NPDES-FFCA

Under the Clean Water Act (CWA), erther the EPA Admumstrator or states with approved
programs 1ssue NPDES permuts that control and himut the discharge of any pollutant to
"Waters of the United States” " The State of Colorado has authonty to 1ssue permits for
discharges of pollutants to surface waters pursuant to the CWA' and the Colorado Water

Quality Control Act (CWQCA)Y

The Colorado Department of Health (CDH), through its Colorado Water Quality Control
Division (CWQCD), admunisters the state NPDES program Because Colorado does not
currently have the authority to 1ssue NPDES permuts for federal facilities, Environmental
Protection Agency (EPA) Region VIII in Denver 1ssues and administers the NPDES permit
for RFP However, Colorado 1s required to promulgate stream standards for waters of the
state’®, and these stream standards are generally incorporated into federal NPDES permuts

The State of Colorado 1s also required to certfy that any NPDES permuts issued by EPA for
federal facilities comply with Colorado stream standards!®
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The current NPDES permut (CO-0001333) expired on June 30, 1989* RFP filed a tumely
application for renewal and 1s operating under a statutory extension until a renewal permit 1s
1ssued by EPA In March, 1991, an FFCA was signed by DOE and EPA which modified the
RFP NPDES permit The purpose of the combined NPDES-FFCAY 1s to achieve and
maintain comphance with water pollution control standards included 1n RFP’s NPDES permit
and to strictly regulate the treatment and discharge of sanitary wastewater from RFP The
FFCA mandates four general activities at RFP to reduce the possibility of an inadvertent
release of hazardous substances to the sewage treatment plant (STP) and, subsequently, to
downstream waters

1 Upgrades to the STP, including improved sludge handling, instrumentation,
influent/effluent management and nitrification/denttrification,

2 Monitoring upgrades via a de facto modification of the plant’s NPDES permat,
including a requirement for whole effluent toxicity (WET) testing,

3 Testing of the water and soil beneath the STP sludge drying beds for possible

contamination, and

4 Development of a comprehensive strategy for limiting hazardous materials and
toxic substances releases to the STP through implementation of the
recommendations of DOE’s report responding to the 1989 chromic acid
incident

The NPDES-FFCA? also changed a monitoring point and certain parameters in the NPDES
permit NPDES monitoring points are located at discharge outfalls for Ponds A-3, A4, B-3,
B-5, C-2 and the STP Monitoring for biochemical oxygen demand (BOD) at Pond B-3 was
discontinued under the FFCA and has been replaced with monitoring for carbonaceous
biochemical oxygen demand (CBOD) at the STP outfall to provide a more accurate
measurement of STP performance The STP must also demonstrate comphance through a self-
monitoring program  Table 2-5 in Section 2421 provides current limits and reporting
requirements under the NPDES-FFCA permst

-

2222 Colorado Water Quality Control Commussion

CWQCAY created CWQCC and CWQCD to establish use classification and water quality
standards for waters of the state  On July 10, 1989, the CWQCC held an emergency hearing
on classifications and standards for Woman Creek and Walnut Creek on RFP  As a result of
this hearing, Stream Segments 4 and 5 were created under the Big Dry Creek Basin, and a
water supply classification was adopted for tributaries to Great Western Reservoir and Standley
Lake These tributanes include the main stems of Woman Creek and Walnut Creek and their
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tributaries, excluding those identified 1n Segment 5 Segment 5 includes the main stems of
North Walnut Creek and South Walnut Creek including all tributaries, lakes and reservours
from their sources to the outlets of Ponds A-4 and B-5 on Walnut Creek and Pond C-2 on

Woman Creek (Figure 2-5)

In December of 1989, the CWQCC held a landmark hearing to discuss establishing permanent
classifications and standards for Segments 2, 3 and 4 of Big Dry Creek In January of 1990,
the CWQCC formally adopted the new classifications and standards for the streams located
on the RFP site and for Standley Lake (Segment 2) and Great Western Reservoir (Segment 3)
The standards for RFP were amended 1n September 1991 to reflect changes in state-wide
standards Site-specific groundwater standards were adopted 1n February, 1991 (see Section
324)

In December, 1992, the CWQCC concluded 1ts hearings on establishing stream standards for
Segment 5 of Big Dry Creek The Commussion accepted a CWQCD proposal to impose
Segment 4 standards with temporary modifications for nine parameters, including a numenic
level for un-ionized ammonia The Commussion accepted several additional modifications to
Segments 4 and 5 standards put forth by DOE and EG&G to make site-specific standards
consistent with statewide standards for organic constituents The Commussion also adopted
a standard for berylllum Currently applicable stream standards for Segments 4 and 5 (as well
as Segments 1, 2, 3 and 6) are contained 1n Appendix A These standards are applicable until
Apnl 1, 1996

2223 Agreement 1n Principle

The AIP® between DOE and CDH was signed on June 28, 1989 The agreement 1s an
extension of a Memorandum of Understanding that was signed between DOE and Colorado
in 1979 that formalized already-existing arrangements for monitoring and assessment of
terminal ponds prior to discharge The AIP adopted existing programs and created substantial
new commitments by DOE, further formalizing an already existing program of independent
monitoring and oversight of RFP by CDH With respect to plant surface water discharges,
the AIP was designed to assure citizens of Colorado that any discharges from RFP do not
adversely affect public health and safety or the environment

Under the AIP®, CDH tests for mnorganic and organic chemucals and radionuclides in RFP
ponds and the drinking water reservoirs immediately downstream of RFP  Before any water
1s discharged from RFP ponds, DOE notifies CDH and spht samples are taken for analysis
The AIP also requires DOE to conduct a study of possible methods for eliminating discharges
to surface waters at RFP Pursuant to this provision of the AIP?, a zero-discharge study that
included a number of subordinate studies was recently completed by RFP
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2224 Other Regulatory Requirements

Other regulatory requirements which must be considered in the course of pond water
management at RFP include the Interagency Agreement (IAG), the National Contingency Plan
(NCP), admunistrative requirements of CWA, Colorado statutes concerning dam safety and
federal and state water nghts laws The IAG and NCP mandate that pond management
practices be conducted 1n comphance with the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) and the Resource Conservation and Recovery Act
(RCRA) State dam safety statutes govern the construction, maintenance and operation of dam
structures Water rights laws ensure water use and water management practices do not injure
the water rights of downstream users In addition to permitting actions, CWA also requires
the preparation of Pollution Prevention Plans (PPPs) and the implementation of best
management practices (BMPs) to control pollutants and ensure on-site activities are 1n accord
with practices recommended by field professionals

223 Pond Volume Management and Operations
2231 Operational Protocols

Water transfers and discharges from RFP ponds are schematically illustrated 1n Figure 2-6
Prior to transfers from the Landfill Pond to Pond A-1 and from Pond B-2 to Pond A-2,
discharges from Ponds A-4 or C-2 or spray evaporation operations, EG&G currently submits
a written request and obtains approval from DOE, and DOE nouifies CDH and/or EPA
Spills are handled with immediate response according to procedure to contain any potential
spill routed to Ponds A-1, A-2, B-1 or B-2, while concurrently EG&G notifies DOE, and DOE
notifies CDH and/or EPA

Normal operations for Ponds A-1 and A-2 are to transfer Pond A-1 water to Pond A-2 and
spray evaporate Pond A-2 water Normal operations for Ponds B-1 and B-2 are to transfer
Pond B-1 to Pond B-2 and then to transfer Pond B-2 to Pond A-2 for spray evaporation
Spray evaporation operations are conducted during daylight hours and are not conducted
durning unsuitable weather conditions (humidity greater than 80 percent for prolonged periods,
_sustained wind speed in excess of 30 mph and/or air temperature less than 35°F) or after
containment of suspect water in one of the ponds

Prior to mmuiating a transfer or spray evaporation procedure at Ponds A-1, A-2, B-1 or B-2,
pond water 1s sampled and analyzed for Hazardous Substance List (HSL) metals, sems-volatile
and volatile organics, gross alpha and gross beta, pH and nitrates Operations commence after
demonstration that Segment 5 stream standards have been met for the parameters analyzed.
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Pond A-4 1s the pond currently used 1n the Walnut Creek basin for off-site discharges of RFP
surface water Water 1n Pond A-3 or B-5 1s transferred to Pond A-4 for off-site discharge
Daischarge of water from Pond A-3 to Pond A-4 and transfer of water from Pond B-5 to A4
1s 1deally 1nitiated when pond volumes at A-3 or B-5 approach 50 percent Prior to discharging
Pond A-3 water to A-4, samples are taken and analyzed for gross alpha/beta, nitrates (as
nitrogen), total dissolved solids (TDS), total suspended solids (TSS), pH and tntium Weekly
composite samples during discharge are also taken for plutonium, uranium and amencium
In addition to the above, chromium and WET samples are also collected for analysis during
transfers of Pond B-5 water to Pond A4 Prior to off-site discharges from Ponds A4 and C-2,
samples are taken and split for analysis by CDH, EG&G and an independent EPA-registered
(CLP) laboratory Normally, discharge of Pond C-2 1s also supposed to be initiated when 1ts
volume approaches 50 percent Pond C-2 1s discharged via pipeline to the Broomfield
Daversion Ditch, provided Segment 4 standards are met Discharges from Ponds A-4 and C-2
are discontinued when the ponds are at or below 10 percent of capacity Physical
measurements of pond water levels are made three times per week

As a final check on water quality and for reporting purposes, samples of all discharges from
Ponds A-4 and C-2 are collected by daily composites for weekly analyses of plutonium,
uranium and americium  Trittum, pH, nitrate (as nitrogen) and non-volatile suspended sohds
are analyzed daily, chromium test samples are analyzed monthly while WET test samples are
analyzed quarterly per the requirements of NPDES-FFCA Flows from Walnut Creek near
1ts intersection with Indiana Street are sampled for radionuchides If Ponds A-4 and C-2 meet
water quality requirements, DOE typically seeks concurrence from CDH prior to granting
permuission to mtiate discharge  CDH determines the safety of the discharges as identified 1n
the AIP

Pond water may need treatment if duplicate sampling shows state standards are not met in
untreated water In response to water quality concerns, treatment systems were established
at terminal ponds A4, B-5 and C-2 beginming 1n February, 1990 The consolidation of the
systems at Ponds A-4 and C-2 was completed 1n 1991 and included pipelines to route Pond C-2
water to Broomfield Diversion Ditch, Pond B-5 and/or Pond A4 The consolidated treatment
system at Pond A4 consists of two parallel banks of particulate filter stations followed by two
_activated carbon adsorption vessels A total of 8 filter tanks holding six filters each and four
"20,000-pound granular activated carbon (GAC) vessels are located at Pond A4 The treatment
system at Pond A-4 has a maximum treatment capacity of 1,500 gallons per minute, and 1s
maintained and operated on a twenty-four-hour basis when required This system 1s located
in a weatherproof enclosure and can be depended on for reasonable operation during cold
weather The system at Pond C-2 consists of four filter tanks and two GAC vessels, 1s not
protected from the weather, and 1s generally not usable from November through March
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Normal operations for the Landfill Pond include spray evaporation to control volume

During Springs with heavy precipitation, the pond has expenienced a water balance problem
which has resulted in three transfers of water to the A-senies ponds Spray evaporation and
transfers take place following the same protocol used for Ponds A-1 and A-2

2232 Volume Management Methods

Pond volume management 1s a key component of pond operations Pond operational
specifications related to volume management are provided 1n Table 24 (See Section 2211
for descriptions of normal surface water inputs to the ponds)

Termunal ponds A4, B-5 and C-2 were designed to bandle flows and volumes from the core
area resulting from a 100-year storm The current NPDES permut specifies that these ponds
retain permanent pools at or below 10 percent, so the remaining 90 percent 1s available for
contaynment of stormwater This 10 percent requirement has not been achievable on a routine
basis since 1989 Average pond levels are between 20 and 30 percent '

The United States Army Corps of Engineers (COE) recently conducted stability analyses of
the dams at Ponds A4, B-5 and C-2 and 1dentified potential dam stability problems under
current operational practice COE recommended lowering routine pond levels and adding
instrumentation (e g, pilezometers) to monitor internal dam conditions These
recommendations are currently being evaluated Flow and pond level surveillances and
frequencies are shown 1n Table 2-3

TABLE 2-3
FLOW AND POND LEVEL SURVEILLANCES AND FREQUENCIES

Pond Al Bypass flow 3 umes per week | Also monitored by telemetry
u Ponds Aland A2 Level Weekly Frequency 1s increased during

precipitation

Ponds A 3 and A4 Inlet flow level 3 umes per week | Also monitored by telemetry

Ponds B-1 and B-2 Level Weekly Frequency 1s increased during
precipitation

Pond B-5 Level transfer flow Weekly

Inlet flow from STP

Pond C-1 Qutlet flow Weekly Also momitored by telemetry

Pond C-2 Level 2 3 umes per week

Landfill Pond Level Weekly

South Interceptor Flow 2 3 umes per week

Datch

e, . e am
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Action levels are specified on Table 2-4 for Ponds A-1, A-2, B-1, B-2 and the Landfill Pond,
and represent the current definition of potential emergency conditions at these ponds Action
levels are not specified on Table 2-3 for Ponds A-3, A4, B-5 and C-2 For Ponds A4, B-5 and
C-2, a series of seven action levels and corresponding response actions are defined in the
Emergency Preparedness Implementation Plan (EPIP) for Water Detention Pond Dam
Failure? This procedure requires revision to reflect the findings and recommendations of the
COE Stability Analysis” A narratve description of currently recommended actions to be
taken under emergency conditions at these ponds 1s given below The purpose of these actions
1s to prevent overtopping, uncontrolled discharge and/or actual dam failure

During emergencies affecting the A-series ponds, Pond A-1 1s transferred to Pond A-2 or water
from Pond A-2 1s pumped to Pond A-1, depending on the available capacity of each pond, if
both of the following conditions exist

1 Pond A-1 water elevation 1s within 1/2-foot of the spillway or Pond A-2 water
elevation 1s within one foot of the drop structure (action levels), and

2 Further storms are predicted or other factors prohibit spray evaporation to
reduce volumes below the action level

For emergencies affecting the B-series ponds, water from Pond B-1 1s transferred to Pond B-2
and then water from Pond B-2 1s transferred to Pond A-2 if both of the following conditions
exist

1 Pond B-1 water elevation 1s within 1/2-foot of the spillway and/or Pond B-2
water elevation 1s within one foot of the drop structure (action levels), and

2 Further storms are predicted or other factors prohibit spray evaporation to
reduce volumes below the action level

During emergencies affecting the Landfill Pond, water may be transferred to Ponds A-1 and
A-2 if the water level 1s within one foot of the spillway and further storms are predicted or
other factors prevent spray evaporation to reduce volume

For emergency conditions affecting Ponds A-3, A4, B-5 and C-2, response actions include
transfers to any other available pond, water diversions and emergency discharges, regardless
of water quality conditions

All emergency operations must be consistent with procedures contained 1n the EPIP for Water
Detention Pond Dam Failure?, including specific requirements for notification, reporting and
documentation
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TABLE 24

POND OPERATIONAL SPECIFICATIONS

Acuion Level
Normal Operational 58273 084 258 60%
Range 58259 042 1.29 30%
Pond A-2
Maximum Elevation 5816 9 603 18 51 100%
Action Level 58159 521 1599 86 4%
n Normal Operational 5813 7 362 111 60%
Range 5810 4 181 556 30%
" Pond A 3
n Maximum Elevation 57930 124 3806 100%
" Normal Operational 5788 1 62 19 03 50%
Range 57815 12 368 10%
Pond A-4
Maximum Elevation 5757 9 325 9975 100%
l[ Normal Operational 5753 3 211 64.76 65%
Range 57410 33 10 13 10%
H Pond B-1
Maximum Elevation 5882 0 053 163 100%
Action Level

Normal Operational
Range

| Pond B-2

Maximum Elevation

Action Level

Normal Operational

I o5E

E N -
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TABLE 2-4
POND OPERATIONAL SPECIFICATIONS
(Continued)
Pond B 3
Maximum Elevation 58517 057 175 100% ||
Action Level N/A N/A N/A N/A “
Normal Operational 58497 0260 080 45% J
Range
Pond B-4 (flow through)
Maximum Elevation 5835 8 018 006 100%
Action Level N/A N/A N/A N/A
Normal Operation 58358 018 006 100%
Pond B 5
Maximum Elevation 5803 9 240 73 66 100% ]i
Normal Operational 5796 5 120 3683 50% f
Range 57858 24 737 10%
Landfill Pond
Maximum Elevatuon 59210 752 2308 100%
Action Level 59200 6 65 2041 88 4%
Normal Operational 5917 0 451 13 84 60% 1'
Range 5912 5 226 694 30%
Pond C 2 JI
| Maximum Elevation 57653 238 69 98 100% "
Normal Operational 5760 3 114 3499 50% u
Range 5753 5 23 7 06 10%
Total Capacity 109 31 335 51
(excluding Pond B-4) |
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23  SOURCES OF POTENTIAL CONTAMINANTS AFFECTING THE PONDS

Several sources of potential contamination are associated with water management at RFP for
the purposes of this IM/IRA Decision Document These contaminants may be found within
groundwater, surface water, soils and wastes at RFP, and may combine or leach into
groundwater or surface water that eventually reaches the drainage ponds Potential sources
of contaminants are 1dentified below

1 Previous releases including remobilization of contaminants from release sites

identified 1n the Historical Release Report (HRR)?,
2 STP discharges containing contaminants 1n unacceptable levels,
3 Discharges of treated water from interim or final actions at operable units,

4 Landfill leachate,
5 New on-site spills and releases that reach the drainage ponds, and

6 Other sources of contaminants such as diesel spills, open fields, lawns, rooftops,
parking lots, sidewalks, roadways, algal blooms and the 460 outfall

Less significant sources of contamunation may include atmospheric deposition, sediments
within the ponds that may become resuspended and flows from Coal Creek diversions which
pass through the site Stormwater runoff is also a potential source of contaminants and 1s
discussed as 1t relates to remobilization of contaminants from previous releases (see Section
231) Sediment resuspension is incorporated into the discussions of the STP discharge (see
Section 2 3 2) and the Landfill Pond (see Section 23 5) Natural sources of contaminants such
as manganese, 1ron, uramum, radium and thorium were not evaluated 1n this document
Although numerous nvestigations are currently ongoing or planned for the future to
definitively ident:ify sources of contaminants, the primary source list 1s considered adequate for
the purposes of identifying likely contaminants of concern (COCs) as well as selecting and
screening practical water management and treatment technologies that should be considered
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231 Previous Releases - Remobilization of Contaminants - Historical Release Report

RFP operations generate nonhazardous, hazardous, radioactive, and mixed hazardous and
radioactive waste streams®  Hazardous substances which have been detected in the
environment 1n and around RFP include various radionuclides, nonradioactive metals, volatile
organic compounds (VOCs), semu-volatile organic compounds and inorganic 1ons These
substances have been released to the environment through past residue and waste management
practices that were legal at the time (e g , waste incineration, discharges of contaminants to the
drainages or waste burial) and unplanned events such as leaks, spills and fires The locations
at which these materials were released or currently reside are identified as individual hazardous
substance sites (IHSSs) These IHSSs are defined 1n the [AG as " individual locations where
hazardous substances have come to be located at a discrete area within the larger ‘Site’ "
In addition vo IHSSs, herbicides which have been applied 1n the past at various locations at
RFP have also been detected 1n the environment at unacceptable levels

The IAG 1dentifies 178 separate IHSS locations at RFP  These IHSSs are grouped 1nto 16 OUs
for purposes of conducting field investigations and remediation activities A number of the
IHSSs consist of multiple release locations which are grouped together as a single IHSS because
of similar contaminant characteristics or site conditions A description of the events that led
to the creation of each potential area of concern from which EPA and CDH identify IHSSs
1s provided 1n the HRR The HRR contains a listing of spills, releases and/or incidents
potentially 1nvolving hazardous substances occurring since the inception of RFP based
primarily on historical records Detailed field investigation activities have not yet been
completed at many of the 16 RFP OUs, and therefore most of the IHSSs have currently been
characterized only on the basis of historical information The HRR information 1s used as a
starting point to 1dentify hazardous constituents potentially present 1n the environment at
RFP Specific documents prepared on the 1ssues of characterization or remediation of each
IHSS or OU may contain more complete or detailed information on the contaminants at that
particular IHSS or OU

Specific or historic data on concentrations of contaminants at sites within a given OU are
currently available only for OUs 1 8, 10-14 and 16 No data are currently available for OU 9
or OU 15, although the types of contaminants most likely to be present at these locations can
be predicted based upon historical operations Because the OUs are typically addressed
separately from the drainage ponds, OU-specific data are provided in Appendix B for
informational purposes and are summanized by maximum and minimum analyte
concentrations detected site-wide 1n the groundwater, surface water, soils and sediments at the
OUs These OU data are based on both historical data and more recently generated
information
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In addition to the 16 OUs, an Industrial Area IM/IRA project 1s also underway at the current
time The Industrial Area IM/IRA will address the RFP area typically known as the core area
and 1s primarily 1n support of anticipated decontamination and decommussioning activities
Available data for this area are being reviewed and appropriate actions addressing water quality
data and water management are being planned as part of the document The Industrial Area
IM/IRA will also consider the need for upgraded monitoring 1n order to fully support
anticipated decontamunation and decommussioning activities

Contaminants present at IHSSs and OUs are relevant to this IM/IRA Decision Document
because they may be transported in stormwater runoff to the ponds Although plans and
programs have been (and are being) developed to reduce the transport of contaminants in
stormwater, management of the drainage ponds must consider the possibility of contaminated
stormwater reaching the ponds Direct discharge from OUs may also affect pond management
and 1s addressed 1n Section 2 3 4

232 STP Discharges
The STP discharge may contain COCs based on the following scenarios

1 The past release of contaminants or matenials to the STP (these materials may
have become resuspended from contaminated sludge or sediment),

2 The current release of contaminants or matenals to the STP,

3 The 1infiltration or inflow of contaminants or materials entering sanitary sewer
lines to the STP influent, and/or

4 Creation of compounds through chlorination of the STP effluent

Historical RFP operations introduced a number of compounds or materials to the STP 1n
decontamination laundry wastewater and other wastewaters that are no longer considered
sutable for discharge to the STP (Historical discharge limits for radionuchides were higher
than the current stringent discharge standards, thus, RFP historical discharge practices were
in keeping with standards protecting human health at that time) Some of the compounds and
materials that were discharged to the STP are known to have contributed to radionuclide
contamination of sediments in the on-site drainage ponds and off-site Great Western Reservoir
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Contaminants may also still be present 1n sediments and sludge that have accumulated 1n the
sanitary sewer lines and in the STP, although many of the sewer lines have been replaced,
lined and cleaned in recent years The potential for resuspension of these contaminated
sediments and sludge into the STP effluent 1s considered to be at least partly responsible for
the current EPA designation of the STP sludge as a low-level radioactive contaminated waste
Although the possible presence of contaminants and materials 1n the STP effluent 1s expected
to decrease with time, the possibility of the presence of such materials should be considered
for STP effluent water management as well as pond water management

A second potential source of contamination 1n the STP effluent 1s current releases Although
numerous preventive measures are available to protect the STP from unacceptable
contamination, accidental spills and releases will always be a potential source of contaminants
Forty-two industrial waste streams totaling some 7 MG/yr are routinely discharged to the
STP These streams are strictly screened for hazardous waste In addition, discharges from
small cooling towers may also be infrequently discharged to the STP Based on routine flows,
these industrial waste streams account for 10 percent of all flows to the STP?

A third potential source of contaminants in the STP effluent 1s from the infiltration or inflow
of matenals and compounds 1nto the sanitary sewer lines that lead to the STP  These
materials and compounds may be present 1n the environment at RFP as a result of past waste
management practices and spills These materials and compounds may be present n
groundwater, surface water, stormwater or 1n soils, and may find a route of entry 1nto the
sewer lines that lead to the STP To address this problem, many of the older sewer lines
leading to the STP have been sleeved As site groundwater and general environmental
characterization becomes more detailed, any sources of contaminated infiltration and inflow
will be 1dentified and considered for remediation However, until that time, 1t 1s necessary to
address the possibility of contaminated infiltration and inflow occurring to the STP influent

A final source of contaminants in the STP discharge 1s the creation of compounds through
effluent treatment Chlorination of the effluent can create compounds such as trihalomethanes
for which water quality standards have been set These new compounds created through
chlorination can impact available and viable water management activities
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233 New On-site Spills/Releases

The policy of RFP 1s to reduce to an absolute minimum the instances in which spills and
releases of hazardous or radioactive matenals occur at RFP  Exasting programs, including the
Chemuical Tracking system and Spill Prevention Control Countermeasures (SPCC)/ BMP Plan,
currently address these sources However, 1t 1s not possible to reduce the risk of spills and
releases to absolute zero Thus, new on-site spills and releases that may inadvertently pass
through the STP or that directly impact a pond are a potential source of contaminants 1n the
drainage ponds Management of RFP drainage ponds should consider the possibility of
contaminants reaching the ponds as a result of new on-site spills and releases

23 4 Dascharges from OUs/Identified OU COCs

The discharge of treated water to drainages on plant site 1s currently taking place from OUs
1and 2 OU 1 addresses the 881 Hillside, and OU 2 addresses the 903 Pad, Mound and East
Trenches The source of water treated at OU 1 1s groundwater and infiltrate, while the source
of water at OU 2 1s a combination of groundwater seepage and surface water runoff The
treatment systems at these OUs are IM/IRAs with the OU 1 system discharging 1nto the SID
and the OU 2 system discharging 1n South Walnut Creek upstream of Pond B-5 The effluents
from these interim actions are currently treated for radionuclides, metals and orgamic
compounds prior to discharge Flows for OU 1 are approximately 30 gallons per minute, 40
hours a week, and flows for OU 2 are approximately 15 gallons per minute up to 24 hours
a day, seven days a week These flows vary depending upon precipitation and season

As OU charactenzation and remediation proceeds, more discharges of treated water to the
drainage ponds may occur These discharges, future discharges of a similar nature, and the
potential for upsets should be factored into any proposed modifications to pond water
management This 1s especially important because discharges from interim or final actions at
OUs are most likely to take place upgradient of the drainage ponds addressed in this IM/IRA
Decision Document The majority of the OUs have not formally identified COCs, however,
contaminant levels are available through the Final Feasibility Studies Plan and are contained

in Appendix B
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2 35 Landfill Leachate

The landfill was designed for the disposal of RFP’s non-radioactive solid waste Use of the
landfill began 1n August, 1968, and the landfill 1s still 1n use at this time The non hazardous
waste disposed of at the landfill includes office trash, paper, rags, demolition materials, empty
cans and containers, used filters from the filtration of machining oils and coolants and various
electrical components Additionally, dried sanitary sewage sludge, solid sump sludge and other
muscellaneous sludges were disposed of in the landfill during the 1970s In 1986, 1t was
determined that some of the wastes being placed 1n the landfill were hazardous wastes

The four general categories of hazardous waste streams disposed of 1n the landfill included (1)
partially filled containers of paint, solvents, degreasing agents and foam polymers, (2) wipes
and rags contaminated with these materials, (3) used filters that may have contained hazardous
constituents, and (4) metal cuttings and shavings coated with hydraulic o1l and solvents Since
1986, no materals currently defined as hazardous wastes were sent to the landfill However,
the landfill 1s betng regulated as a former hazardous waste disposal site and 1s currently known
as OU 7

Following the identification of contaminants in landfill leachate 1n 1973, two ponds were
constructed east of the landfill for the purposes of environmental monitoring In 1981, the
more western pond at the landfill was filled to allow eastward expansion The East Landfill
Pond, referred to as the Landfill Pond 1n this document, 1s still 1n existence The current
primary sources of contamination 1n this pond are leachate generated from the wastes disposed
mn the landfill and leachate-contaminated groundwater Secondary possible sources of
contamination 1n the pond include stormwater tributary to the pond and the pond sediments

236 Other Sources of Contaminants

Other sources of COCs pertinent to this IM/IRA Decision Document include algal blooms,
diesel spills and the Building 460 outfall

Algal biomass may contribute significantly to the BOD content of pond water during the
summer months An abundance of algae may cause other potentially adverse water quality
changes including dissolved oxygen depletion and increased pH Algae can also elevate
dissolved metal concentrations

Diesel fuel spills to drainage ponds at RFP have occurred These spills are caused by the use
of portable pumps and diesel-powered generators used to transfer and discharge water
Although the volume of diesel fuel subject to this type of release is relatively small (tanks
associated with these activities are typically either 8 or 40 gallons 1n size), the close proximity
of these tanks to the ponds makes 1t more likely that any problem with the tanks would
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mmpact the ponds While secondary containment 1s 1n place at all portable pumping operations
that 1nvolve diesel fuel, history indicates that the possibility of diesel spills to drainage ponds
nonetheless exists

The Building 460 outfall 1s a storm sewer that conveys stormwater from the general Building
460, 444 and 440 area to the SID Historically, this outfall was routed over the onginal
landfill until the pipe broke, resulting 1n erosion of the surface of the onginal landfill This
problem was corrected by rerouting the storm sewer to east of the onginal landfill while stll
discharging to the SID The outfall 1s still an area of concern with respect to potential impacts
on dramnage pond water quality due to the presence of processing materials 1n Buildings 440,
444 and 460 These materals include both water-soluble machining coolants and lubricants,
fuels, hazardous materials and some radioactive materials Building 460 1s still used 1n limited
operations which generate metal scraps coated with Trimsol® that are stored 1n dumpsters
outside the building Secondary containment 1s provided for the dumpsters, which seldom
accumulate more than two inches of Trimsol® Matenals stored 1n these areas could have an
impact on stormwater quality if spills or other releases occurred during a precipitation event,
or if the spill was of such quantity as to reach the inlets for the 460 outfall However, severe
impacts are unlikely since few materials are stored outside and secondary containment 1s
provided for all large quantities of hiquids which are stored outside

24  WATER QUALITY DATA SUMMARY

A variety of water quality montoring efforts occur at RFP  These efforts fall into three
general categories  background water quality charactenization, regulatory monitoring
requirements and ambient water quality charactenization The purpose of background water
quality characterization 1s to provide a basis for comparison and identification of added
environmental contamination Regulatory monitoring of pond water management activities
1s required to assess comphance with requirements of the CWA and AIP Ambient water
quality characterization provides an understanding of normal water quality so that deviations
from normal may be quickly identified and addressed A current list of surface water
monitoring activities occurring at RFP 1s contained 1in Appendix C

The data summary used 1n the nisk assessment (Section 2 5) 1s provided in Tables 1-5 of
Appendix D These tables provide data on a pond-by-pond basis including radionuclides
(Table 1), metals (Table 2), dissolved metals (Table 3), water quality parameters (Table 4) and
volatile/semi-volatile organics (Table 5) The relevant CWQCC standards, percent
exceedances, mean values and 85th percentile values are provided for each parameter
Interpretation and application of these data are provided 1n the nisk assessment section (Section

25)
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241 Background Water Quality Investigations

This section describes various programs and data collection efforts employed to characterize
background water quality at RFP  These include

1 Background Geochemical Characterization Reports,
2 Off-site Reservoir Monitoring, and
3 Seep Monitoring and Characterization

2411 Background Geochemical Characterization Program

The Background Geochemical Characterization Program at RFP was conducted from 1989
through 1992 for the purpose of characterizing background conditions 1n areas surrounding
the plant The resulting chemical data were summarized to provide a basis for comparison
with non background areas of RFP and to help identify and assess potential environmental
contamination The geochemustry of surface water, seep water, sediments, groundwater and
geologic materials was characterized under this program Samples were collected at stations
in buffer zone areas west, north and south of the main plant The samples were analyzed for
radioactive 1sotopes (total and filtered), EPA target analyte list (TAL) metals (total and
filtered), the EPA target compound list (TCL) organics, major anions and indicator parameters
such as pH, specific conductance and TDSs

Surface water background stations (see Figure 2-7) were sampled at SW04-SW07, SW41, SW80,
SW104, SW107 and SW108 SW80, SW104 and SW108 were seep water stations Surface
water stations SW127, SW130 and SW134-137 had not yet been sampled at the time of the
1992 report Nine sediment stations were also sampled at SED04 and SED16-23 Sediment
stations SEDO018 19 and SED21 were seep sediment stations Surface water stations were
sampled on a monthly basis during 1989-91 and on a quarterly basts during 1992 The surface
water chemistry data were tested for significant differences 1n chemustry between Rock Creek
and Woman Creek, as well as for differences in quarterly mean concentrations No systematic
seasonal variation was apparent 1in mean concentrations of chemicals in surface water
However, some differences in chemustry between Rock Creek and Woman Creek were
identified More detail may be found 1n the 1992 Background Geochemical Characterization
Report*
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2412 Off-site Reservoir Monitoring Program

Annual background samples were collected from Ralston, Dillon and Boulder reservours, and
from the South Boulder Diversion Canal at distances ranging from 1 to 60 miles from RFP
This monitoring program began 1n the early 1980s and was discontinued 1n October, 1992
Samples were collected for background levels of plutonium, uranium, amencium and tntum
Concentrations of these constituents in the regional reservoirs listed above averaged 026
percent or less of the derived concentration guidde (DCG) DCGs are DOE standards for
release of radionuclides based on the concentration of a radionuclide that would result 1n a
100-mullirem per year effective dose equivalent under chronic exposure conditions DCGs are
discussed 1n greater detail 1n the 1991 Annual Environmental Monitoring Report’

In addition, reservoir water quality data were compared with nine Denver area community
drinking water supplies There were no significant differences identified 1n radionuclide

concentrations between these data sets
2413 Seep Monitoring and Characterization

As mentioned 1n Section 2 4 1 1, the Background Geochemical Characterization Report® also
characterizes seep water quality Three seep water stations (SW80, SW104 and SW108) were
sampled on a monthly basis from 1989 through 1991 (Figure 2-7) Parameters sampled
included total and dissolved metals, total and dissolved radionuchides, physical/biological
parameters (e g, pH, dissolved oxygen, sulfate, total dissolved solids) and volatile organic
compounds Seep water chemistry data were vested using parametric Analysis of Variance
(ANOVA) and non-parametric ANOVA methods for significant differences in geochemsstry
between seasons There was no significant difference in mean concentrations for these
constituents, although insufficient data rendered many of the statistical tests tnconclusive
SW80 had elevated sulfate values relative to all other seep stations These elevated sulfate
values are believed to reflect elevated sulfate which i1s found 1n Rocky Flats alluvium

groundwater?

242 Regulatory Water Quality Reporting (Discharge Monitoring Reports STP
Discharges, Off-site Discharges)

2421 Discharge Monitoning and Reporting Required by the Clean Water Act

The NPDES permut program (discussed 1n Section 2 2 2 1) controls the release of pollutants
into waters of the United States and requires routine monitoring and reporting of results The
NPDES? permit as modified by the FFCA'" identifies six monitoring points for control of
discharge, three of these discharge points, Ponds A-4, B-5 and C-2, are capable of discharging
water off-site Based on stream segment water quality standards for constituents most
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commonly found 1n municipal wastewater treatment plant effluents, the limitations placed on
RFP’s water discharges were imitially the same as what might be expected for any cty
treatment plant (Table 2-5) After the chromic acid incident of 1989, the NPDES permut terms
were modified by the NPDES FFCA" to eliminate two discharge points which had been
mactivated (the Reverse Osmosis Pilot Plant and the Reverse Osmosis Plant) and to include
new monitoring parameters at the other discharge locations The revised NPDES permut
terms went into effect 1n Aprl of 1991 and are summarized 1n Table 2-6 for the six

monitoring points
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TABLE 2-5
NPDES MONITORING LOCATIONS, LIMITS AND REPORTING
REQUIREMENTS OF 1984 PERMIT

Location/Analyte Daily 7 Day 30-Day Mimmum Required
Maximum Maximum Maximum Sample Frequency
Value Average Average

Discharge 001 (Pond B-3)
pH (standard unis)* 90 N/A N/A 2/week
Nitrate as N (mg/L) N/A 20 10 1/week
Total Suspended Solids (mg/L) N/A 45 30 1/week
Total Residual Chlonne (mg/L) 05 N/A N/A Daily
Total Chromium (mg/L) 01 N/A 005 2/month
Total Phosphorus (mg/L) 12 N/A 8 2/week
BOD¢ (mg/L) 25 N/A 10 1/week
Fecal Coliform (#/100ml) N/A 400° 200 1/week
O1l & Grease No Visual N/A N/A Daily
Flow (MGD) RPT N/A RPT Continuous
Discharge 002 (Pond A 3) -
pH (standard units)* 90 N/A N/A Daly
Nitrate as N (mg/L) 20 N/A 10 Daily
Flow (MGD) RPT N/A N/A Continuous
Discharge 005 (Pond A-4)
Non Volatile Suspended Solids RPT N/A N/A Daily
(mg/L)
Flow (MGD) RPT N/A N/A Continuous
Discharge 006 (Pond B 5)
Non-Volatile Suspended Solids RPT N/A N/A Daily
(mg/1)
Flow (MGD) RPT N/A N/A

Continuous
Discharge 007 (Pond C 2)
Non Volatile Suspended Solids RPT N/A N/A Daily
(mg/1)
Flow (MGD) RPT N/A N/A Continuous

*pH daily minimum value = 60

Fecal coliform averages calculated by geometric rather than normal mean
‘Report only, no limitauon placed on this analyte by permst

4BOD; = Five-day Biochemical Oxygen Demand

Note Discharge 003 (Reverse Osmosis Plant) and Discharge 004 (Reverse Osmosis Pilot Plant) were moved
from service prior to 1989, and are not included 1n this table for clanity
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TABLE 2-6
NPDES MONITORING LOCATIONS, LIMITS AND REPORTING
REQUIREMENTS AS MODIFIED BY THE FFCA (EFFECTIVE APRIL 1991)

Location/Analyte Daily 7 Day 30-Day Minimum Required

Maximum Maximum Maximum Sample Frequency
Average Average

Discharge 001 (Pond B 3)

Total Suspended Solids (mg/L) RPT* N/A RPT 1/week

BODf Smg/L) RPT N/A RPT 1/week

CBOD,’ Demand 5-Day (mg/L) RPT N/A RPT 1/week

Nitrates as N (mg/L) N/A 20 10 1/week

Total Residual Chlorine (mg/L) 05 N/A N/A Daily

Discharge 002 (Pond A 3)

pH (standard unuts)* 90 N/A N/A

Nitrates as N (mg/L) 20 N/A 10

Discharge 005 (Pond A 4)

Nogx} Volaule Suspended Solids RPT N/A N/A Daily*

(mg/1)

Flow MGD) RPT N/A N/A Continuous

WholedEfﬂuent Toxicity (WET) RPT N/A N/A Quarterly

(LC50)

Total Chromum (ug/L) 50 N/A N/A 1/month

Discharge 006 (Pond B 5)

Total Chromium (ug/L) 50 N/A N/A 1/month

Non Volatile Suspended Solids RPT N/A N/A Daily*

(mg/L)

Flow MGD) RPT N/A N/A Continuous

Wholej Effluent Toxicity (WET) RPT N/A N/A Quarterly

(LC50

(Table continued on following page )

*pH daily minimum value = 6 0

*Fecal coliform averages calculated as geometric mean rather than arithmetic mean

Report only, no limitauon placed on this analyte by permnt

4WET test results are reported as the percentage of effluent concentration required to cause lethality to half the test organisms
within the time period specified (LC50) Ceriodaphnia are tested for 48 hours, Fathead Minnows for 96 hours

The monitoring for nonvolatile suspended solids 1s only required for discharges through the normal outlet works from the
ponds It 1s not required for water discharged from the ponds by means of pumping or water transferred from one pond to

another pond
BOD, = Five-day Biochemical Oxygen Demand CBOD; = Five-day Carbonaceous Biochemical Oxygen Demand
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TABLE 2-6

NPDES MONITORING LOCATIONS, LIMITS AND REPORTING
REQUIREMENTS AS MODIFIED BY THE FFCA (EFFECTIVE APRIL 1991)

(Continued)
Location/Analyte Daily
Maximum
Discharge 007 (Pond C 2)
Total Chromium (ug/1) 50
Non Volatile Suspended Solids RPT
(mg/L)
Flow (MGD) RPT
Whole Effluent Toxicity (LC50) RPT
Discharge STP (995 Effs
pH (standard units)* 90
Total Suspended Solids (mg/L) N/A
O1l & Grease (mg/L) No Visual
Total Phosphorus (mg/L) 12
Flow (MGD) N/A
Total Chromium (pg/L) 100
CBOD; (mg/L) 25
Total Restdual Chlorine (mg/L) N/A
WET test? N/A
Fecal Coliform (#/100ml)® N/A

pH daily minimum value = 60
*Fecal coliform averages calculated as geometric mean rather than anthmetc mean
4WET test results are reported as the percentage of effluent concentration required to cause lethality to half the test organisms
within the ume period specified (LC50) Ceriodaphnia are tested for 48 hours, fathead minnows for 96 hours

The monitoring for nonvolatile suspended solids 1s only required for discharges through the normal outlet works from the

ponds It 1s not required for water discharged from the pon

another pond
The FFCA also requires monitoring at the 995 effluent outfall once per month and reporting for the following volatile

organic compounds and metals but does not specify discharge rmitations

Antimony
Arsenic
Beryllium
Cadmium
Copper
Iron

Lead

Manganese

Mercury
Nickel

Salver
Zinc
Benzene

Bromoform

Carbon Tetrachlonde
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Dichlorobromomethane
1,1 Dichloroethane
1,2-Dichloroethane

1,1 Dichloroethylene
1,2 Dichloropropane
1,3-Dichloropropylene
Ethylbenzene

R TERE e

7 Day
Maximum
Average

N/A
N/A

N/A
N/A

N/A
45
N/A
N/A
N/A
N/A
N/A
RPT
N/A
400

30-Day
Maximum
Average

N/A
N/A

N/A
N/A

N/A
30
N/A

N/A

10
RPT
N/A
200

Minimum Required
Sample Frequency

1/month
Daily*

Continuous

Quarterly

Daily
2/week
Daily
2/week
Continuous
1/week
2/week
Daily

Quarterly
2/week

by means of pumping or water transferred from one pond to

Methyl bromide

Methyl chloride
Methylene chlonde
1,1,2,2 Tetrachloroethane
Tetrachloroethylene
Toluene

1,2 Trans-dichloroethylene
1,1,1 Trichloroethane
1,1,2 Trichloroethane
Trichloroethylene

Vinyl chlonde
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2422 NPDES Monitoring Results

Monitoring of the NPDES discharge points 1s conducted according to the frequency and
analyte list specified by the current, modified permit Some parameters are sampled more
often than required to ensure the results will be available for reporting 1n the event some
circumstance prevents the collection or analysis of a scheduled regulatory sample Reporting
of water quality monitoring results 1s done via a Discharge Monitoring Report (DMR) DMRs
are prepared and transmutted to EPA and CDH on a monthly basss, as required by the permat
Tables 2-7 through 2-10 contain summaries of the data collected to meet the requirements of
the NPDES permit during 1990 through 1992

During this three-year period, there were occasions in which RFP reported an analytical value
in excess of the permit limitations for a discharge or had a data quality problem resulting 1n
an nability to report a complete set of results required by the permit Over the three-year
period, six data quality problems were documented and eight exceedances (or elevated values
1n the case of no limuts) occurred These exceedances and their probable causes, as determined
by EG&G personnel, are listed 1n chronological order below

® In May and June 1990, the 30-day average for BOD; (10 mg/L) was exceeded
for Pond B-3 The calculated monthly averages for May (12 2 mg/L) and for
June (22 1 mg/L) likely resulted from algal blooms 1n the pond

° During July 1990, the fecal coliform 30-day geometric mean of 200 colonies/100
ml and the maximum 7-day geometric mean of 400 colontes/100 ml for Pond
B-3 were exceeded The calculated 30-day geometric mean was 3333
colonies/100 ml and the calculated 7-day geometric mean was 4806 colonies/100
ml  Both values were the result of a single sample result of 222,000
colonies/100 ml, approximately 1000 times greater than other typical values
found at Pond B3 Thus single, abnormally high result 1s suspect, there were
no other indications of unusual operating conditions at Pond B-3

° In August 1990, the fecal coliform 30-day effluent limitation (geometric mean
of 200 colonses/ 100 ml) was again exceeded 1n Pond B-3 The calculated 30-day
geometric mean was 285 colonies/100 ml There were no indications of unusual
operating conditions that might have contributed to the observed exceedance

] In September 1990, the BOD, daily maximum (25 mg/L) and 30-day average (10
mg/L) for Pond B-3 were exceeded The daily maximum was 37 8 mg/L and
the calculated 30-day average was 11 1 mg/L These exceedances resulted from
continuing algal blooms
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TABLE 2-7
NPDES MONITORING RESULTS 1990*
Number of Cos’ Coub Coec™
Analyses

Discharge 001 (Pond B 3)
pH (standard units) 125 65 86 N/A
Nitrate as N (mg/L) 127 075 128 339
Total Suspended Solids (mg/L) 127 0 78 11
Total Residual Chlorine (mg/L) 238 00 035 006
Total Chromium (mg/L) 127 <0006 0017 <0008
Total Phosphorus (mg/L) 127 <001 191 <031
BOD, (mg/L) 125 <25 378 <78
Fecal Coliform (#/100ml) 120 <10 222,000 <41
Dascharge 002 (Pond A 3)
pH (standard umits) 57 72 86 N/A
Nitrate as N (mg/L) 58 112 661 46
Discharge 005 (Pond A-4)
pH (standard units) 162 66 86 N/A
Nitrate as N (mg/L) 163 022 696 289
NVSS (mg/L) 163 0 73 3
Discharge 006 (Pond B-5)
pH (standard units) 93 71 85 N/A
Nitrate as N (mg/L) 93 019 726 348
NVSS (mg/L) 94 0 2 3
Dascharge 002 (Pond C 2)
pH (standard unats) 45 72 84 N/A
Nitrate as N (mg/L) 45 <002 213 <085
NVSS (mg/L) 46 0 16 3

Average annual concentration reported for each parameter 1s an esumate of central tendency (mean value) for all samples collected
dunng the year This provides an esumate of average effluent water quality for the entire year The maximum values histed are the
highest values observed and represent the worst-case scenanio for the entire year The NPDES permit imuts are specified as 30-Day
Maximum Average and 7 Day Maximum Average and are measures of central tendency for the shorter time penods as required by the
permit The Daily Maximum 1s the largest value measured duning the month. EPA has established limats for these required reporung
intervals

*C, = mimmum measured concentration, C,,, = maximum measured concentraion C,,, = mean measured concentration.

“For fecal cohform #/100 ml geometnc mean used.
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NPDES MONITORING RESULTS JANUARY THROUGH APRIL 1991*

Discharge 001 (Pond B 3)
pH (SU)

Nitrate as N (mg/L)

TSS (mg/L)

TRC (mg/L)

Total Chromium (mg/L)
Total Phosphorus (mg/L)
BOD; (mg/L)

Fecal Coliform (#/100ml)

Discharge 002 (Pond A 3)

pH (SU)
Nitrate as N (mg/L)

Discharge 005 (Pond A 4)
pH (U)

Nitrate as N (mg/L)
NVSS (mg/L)

Discharge 006 (Pond B 5)

Discharge 007 (Pond C 2)

TABLE 2-8
Number of Co®
Analyses
89 617
35 065
35 0
89 o
35 <0006
34 013
33 <25
36 <10
3 82
3 066
64 63
64 228
64 0
No
Discharge
No
Discharge

Cras

8 14
424
26

00107
109
118
30

865
412

815
589
15

C b

N/A
183

02

0 0067
043
64

10

N/A
294

N/A
4 80

Abbreviauons used are TRC Total Residual Chlorine, TSS Total Suspended Solids, NVSS Nonvolatile
Suspended Solids, BOD; Biochemical Oxygen Demand, mg/L mulligrams per liter, SU Standard Unuts
’Cpe = mimmum measured concentration, C,,, = maximum measured concentration, C_,., = mean

measured concentration




DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93
Page 2-36 Chapter 2 - Site Characterization and Process Description

TABLE 2-9
NPDES MONITORING RESULTS JUNE THROUGH DECEMBER 1991

Number of Con Coa? Coca
Analyses
Discharge 001 (Pond B 3)
Nitrates as N (mg/L) 88 015 133 448
Total Residual Chlorine (mg/L) 244 0 o4
Discharge 002 (Pond A 3)
pH (SU) 39 717 895 N/A
Nitrates as N (mg/L) 39 071 333 162
Discharge 005 (Pond A-4)
Total Chromium (ug/L) 8 <5 6 6
Discharge 006 (Pond B-5)
Total Chromium (ug/L) No
Discharge
Discharge 007 (Pond C 2)
Total Chromium (ug/L) 3 <7 <7 <7
Dascharge STP (995 Eff)
pH (SU) 274 62 78 N/A
Total Suspended Solids (mg/L) 102 0 38 6
oil & grease (mg/L) 0 0 0 0
Total Phosphorus (mg/L) 111 <1 252 039
Total Chromium (ug/L) 33 <5 83 59
CBOD, (mg/L) 107 01 137 31
Fecal Coliform (#/100ml) 116 <1 220 10

*C..» = mummum measured concentration, C_,, = maximum measured concentration, C_,,, = mean
measured concentration

e
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TABLE 2-10
NPDES DISCHARGE MONITORING RESULTS 1992
Number of Cou Co? Coea
Analyses
Discharge 001 (Pond B 3)
Nitrate as N (mg/L) 106 028 137 336
Total Residual Chlorine (mg/L) 366 0 19 003
Discharge 002 (Pond A 3)
pH (SU) 55 716 8 48 N/A
Nitrate as N (mg/L) 56 0 g 17
Discharge 005 (Pond A-4)
Total Chromium (pg/L) 10 <24 <7 <62
Discharge 007 (Pond C 2)
Total Chromium (ug/L) <7 <7 <7
Discharge STP (995 Eff)
pH (SU) 366 411 7 88 N/A
Total Suspended Solids (mg/L) 151 0 18 57
O1l and Grease (mg/L) 0 0 0
Total Phosphorus (mg/L) 149 <001 61 023
Total Chromium (pg/L) 51 <24 119 55
Fecal Coliform (#/100ml) 146 <1 36 14
CBOD (mg/L) 146 01 15 2
*C,. = mummum measured concentration, C_,, = maximum measured concentration, C__ = mean

measured concentration
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° In Apnl 1991, a field reading of 071 mg/L for total residual chlorine was
recorded for water discharged from Pond B-3 to Pond B-5 The pernutted value
1s 0 5 mg/L, and notification by samplers per their procedure was not made at
the time the reading was recorded, leading to the conclusion that it had been
recorded 1n error

° In May 1992, total residual chlorine (TRC) readings at the STP outfall were
higher than normal, exceeding the capacity of the field measurement techmque
(20 mg/L) There 1s no daily maximum limit for TRC included as part of the
permuit terms for this outfall, although the results are reported It was
determined the STP was backflushing one of the clarifiers at the time the
readings were taken, resulting in a high TRC content due to low flow
conditions The dechlorination equipment was corrected to remedy the
pertodic surges of high TRC during backflushing operations

] In July of 1992, low flow conditions at the STP influent caused an imbalance
in the dechlorination system (based on sulfur dioxide) and resulted 1n a low pH
at the effluent The condition was detected by samplers and corrected
immediately by application of lime to the STP The effluent pH was returned
to above the minimum permut value of 6 0 within an hour after the condition
had been detected

All exceedances were communicated to EPA by telephone, followed by written details in the
DMR No Notices of Violation have been issued by EPA as a result of these incidents

The CWA-mandated monitoring program for the STP 1s based on the contaminants
commonly found 1in municipal STP discharges, and RFP’s permut limutations are generally
representative of those imposed on publicly owned treatment works (POTWs) RFP’s
discharge monitoring under this program shows that the STP 1s a typical wastewater treatment
plant, discharging typical compounds 1n typical amounts Occastonal upsets 1n operation cause
excess amounts of residual chlorine to enter the waters of the holding ponds on-site, and
changing environmental conditions 1n the ponds such as algal blooms and animal populations
cause periodic excesses in BOD; and fecal coliform The program’s monitoring of discharges
and operating conditions has had results consistent with the STP’s designation as a sanntary
sewage treatment facility

2423 Water Quality Monitoring and Reporting Under the Agreement 1n Principle

Per the cooperative AIP®, DOE and the State of Colorado agreed to (1) perform jont
monitoring of RFP waters and (2) confer regarding the safety of any off-site water discharges
The 1989 AIP was the primary dniver for the Background Geochemical Characterization
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Monitoring Program which was initiated 1n 1989 and completed 1n 1992% (refer to Section
2411 for details of this program) The 1991 IAG also incorporated requirements for this
background study In addiion, the pond water sampling program was upgraded and
strengthened under the AIP  For example, water quality sampling procedures were formalized,
and composite depth sampling was 1nitiated at the ponds as a result of the AIP® Parameters
sampled and analyzed under the AIP are listed in Appendix C

243 Ambient Water Quality Conditions (Site-specific)

This section describes various programs and data collection efforts to characterize ambient, or
usual, water quality at RFP  Also included 1s a description of the water quality data collection
and assessment efforts supporting EG&G testimony at the October and December, 1992

CWQCC standard-setting hearings for Segment 5 of Big Dry Creek

The programs described include

1 Surface Water and Sediment Monitoring Program,
2 Event-related Surface Water and Sediment Monitoring,
3 Surface Water Toxicity Monitoring,
4 Surface Water and Sediment Geochemical Characterization Reports, and
5 Groundwater Monitoring
2431 Surface Water and Sediment Monitoring Program

In January, 1993, the EG&G SWD Surface-Water and Sediment Monitoring Program
Summary?” was completed This document describes the monitoring locations, sampling
frequency, analytical parameters and regulatory requirements that constitute the general scope
of the RFP monitoring programs as of December 24, 1992 The document also provides the
Work Package structure associated with each monitoring program and a list of EG&G
personnel that currently serve as contacts for each monitoring program The report 1s
intended to update and supersede previously prepared summary and planning documents for
RFP surface-water and sediment monitoring programs

Current surface water and sediment monitoring programs include (1) activities associated with
the NPDES Stormwater Discharge Permut application, (2) all compliance-related monitoring
activities including NPDES-FFCA and AIP, (3) operational monitoring under DOE orders,
and (4) other activities including the Event related Monitoring Program, Los Alamos National
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Laboratory (LANL) special projects, pond effluent treatment special projects and various non-
routine support activities mnvolving water and sediment sampling (See Appendix C for

sampling parameters and locations )
2432 Event-related Surface Water and Sediment Monitoring Program

Two major event-related surface water studies have recently been completed at RFP  The
Event-Related Surface Water Monitoring Report for Rocky Flats Plant for Water Years 1991
and 1992% and the Stormwater NPDES Permit Application Monitoring Program? These are
discussed below

Several studies were conducted for the Zero Off-site Water Discharge study for RFP 1n
response to the AIP Task 3 of this study, begun m 1990, involved quantity and quality
analyses of storm sewer flows, and a non-point source assessment This program was expanded
to include additional locations 1n 1991 and 1992 The Event-related Surface Water Monitoring
Report for the Rocky Flats Plant for Water Years 1991 and 1992% presents data for the RFP
Gaging Station and Stormwater Monitoring Network (Figure 2-8) Data presented 1n the
report were collected from May 1991 to September 1992 at 12 gaging stations Parameters
sampled 1n this program include radionuclides, metals and suspended sediments

Because of the limited quantity of data, only general conclusions were made based on
observation of trends 1n the data rather than extensive statistical analysis The interpretation
of the data may change as additional data become available and as upgrades to the program are
made Additional data are also expected to facilstate the statistical quantification of significant
differences 1n RFP water quality between stations and collectively between drainages

Observation of overall constituent loads 1n Walnut Creek indicates they are higher than
overall constituent loads 1n other RFP drainages, probably due to the runoff from impervious
areas within the core area of the plant Overall constituent loads measured at gauging stations
upstream from the RFP A- and B-series detention ponds appear to be higher than overall
constituent loads measured at gauging stations downstream from the detention ponds,
indicating removal of constituents from the water column 1n the ponds

In addition to the event-related study, the Stormwater NPDES Permut Application Monitoring
Program for RFP was conducted by Advanced Sciences, Inc ¥ The resulting report describes
the comprehensive results of the monitoring program involving water quality data and
streamflow records of stormwater runoff events Study aspects involved several monitoring
components (1) continuation and expansion of the operation of field instrumentation which
records continuous flows and collects water quality samples duning stormwater runoff or high
flow events at selected sites for the purpose of characterizing runoff quantity and quality at
RFP, and (2) maintenance of bulk-precipitation sample collectors and an evaporation pan A
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total of 116 surface water samples and 19 bulk-precipitation samples were collected and
analyzed during the 15-month period from October 1991 through December 1992 during 32
storm or high flow events Sample locations included SW022, SW023, SW027, SW093, SW118
and SW998

2433 Surface Water Toxicity Monitoring

The Surface Water Toxicity Monitoring Program (SWTMP) was imitiated 1n May 1991 to
address regulatory requirements concerning potential toxicity of effluent discharges for normal
and emergency operating conditions The SWTMP includes both traditional WET testing,
required by the current NPDES-FFCA permit and real time instrumental techniques The
additional instrumental methods implemented at RFP are the Microtox® and respirometry
Both methods allow more frequent sampling and provide real-time data when compared to
WET testing

SWD implemented a baseline study from May 1991 through June 1992 that tested RFP surface
waters and STP influent and effluent The baseline study was designed to determine how
effectively the Microtox® and respirometer would measure water quality, and their ability to
predict WET specie responses The Microtox® and WET test results did not correlate 1n the
STP effluent over the study pertod Ammomnia in the STP effluent averages 20 mg/L during
the year The Microtox® organisms are not as sensitive to ammonia as the WET organisms
Therefore, the Microtox® 1s currently used as a quick test for unusual occurrences, 1n addition
to routine RFP surface water sampling If the results indicate a problem, further chemical
analysis 1s performed

Respirometry 1s the measurement of a broad range of synergistic effects of water chemustry 1n
the STP influent by measuring the respiration rate of a micro-organism population 1n
wastewater If a chemucal 1s present 1n toxic concentrations, respiration rates will decrease due
to orgamism responses At this time, the respirometer 1s the best measure of overall STP
influent quality and treatability

2434 Surface Water and Sediment Geochemical Characterization Reports

SWD produced the 1989 and 1990 Surface Water and Sediment Geochemical Characterization
Reports®! which analyzed and interpreted surface water and sediment quality at RFP to
provide a plant-wide overview of contaminants in these media Another purpose of this
program was to assess the sigmificance and impacts of past and potential future contaminant
releases to and transport via the surface water pathway Variables monitored during this
program 1ncluded volatile and semu-volatile organics, pesticides, polychlorinated biphenyls
(PCBs), metals, radionuclides, 1ndicator and field variables In addition, surface water stage and
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flow rates were monitored, when possible, during every collection of a water or sediment
sample

During 1989, 73 surface water stations and 25 sediment stations were sampled Surface water
stations were sampled on a monthly basis and sediment stations were monitored on a sems-
annual basis Overall results for 1989 indicated the highest concentrations of specific
conductivity, metals and gross alpha and gross beta 1n the Solar Ponds area The Solar Ponds
area also contained the only semi-volatiles and PCBs detected 1n the study Other areas that
showed high concentrations of particular types of constituents were the landfill area for TDSs
and the upper South Walnut Creek area for volatile organics

The emphasis of the 1990 study was the identification of trends and processes affecting the
nature and extent of contaminants 1n surface water and sediment Data utilized 1n the report
were retrieved from the Rocky Flats Environmental Database System (RFEDS) The data used
for background characterization consisted primanly of surface water data from 98 sampling
locations Sediment data collected during 1990 were 1nsufficient to conduct statistical analyses

After verification of data, statistical and qualitative analyses were performed to charactenize
major 1on chemustry, identify areal trends of collected constituents, determine differences 1n
constituent concentrations between background stations and downstream stations, and
investigate geochemical trends and relationships  General results of these analyses showed
statistically significant differences from background concentrations/activities 1n each of the
drainages at RFP In addition, although several operations impact water quality at the site,
the most serious source of contamination was again 1dentified as the solar evaporation ponds
The results also indicated that contaminants including radionuclides might be transported from
the old landfill, the 903 Pad and the Lip Area to the SID Organic contaminants 1n RFP
surface waters were generally found 1n seeps in OU 2

2435 October 1992 CWQCC Hearing

In October and December, 1992, the CWQCC held hearings to consider revisions to the
surface water quality standards for Segment 5 of Big Dry Creek In preparation for these
hearings, DOE and EG&G compiled a database of surface water quality data from surface
water monitoring stations designed to monitor seeps, springs, detention ponds and stormwater
for the three drainages at RFP The database consists of approximately 15,000 data points
categorized by location, date and time of collection and parameter results (the parameters of
interest were selected organics, metals and mnorganics) Only validated data excluding
laboratory quality assurance samples are contained in the database
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Although the database separated individual sampling points by location, documents prepared
1n support of the CWQCC hearings did not attempt to make location-specific determinations
of water quality Instead, EG&G prepared summary tables to identify a site-wide 85th
percentile value for parameters of concern For a given parameter, all numeric data were
ranked, the rank was converted to a scale of 1 to 100, and the 85th value was selected The
only location-specific analysis involved preparation of two Geographic Information System-
generated maps that showed the distributions of trichloroethylene (TCE) and zinc as a
function of location along each of the drainages based on maximum values reported at the
sampling locations Some drainage-specific summaries of data were also prepared which
indicated the number of Segment 4 stream standard exceedances per drainage

The data analysis conducted indicated that for 9 analytes, the 85th percentile ranking exceeded
the proposed Segment 5 standards Based on this information, CWQCC set temporary
modified standards for 8 of those 9 analytes at the 85th percentile ranking value based on
empirical data For un 1onized ammonia, CWQCC set a temporary modified standard at the
maximum observed value All other analyte limits were set at the proposed Segment 5
standards The temporary modified standards are presented in Appendix A, Table 3

2436 Groundwater Monitoring

Groundwater monitoring at RFP was initiated 1n 1954 and has developed over the years to a
present network of approximately 600 wells and piezometers The wells are distributed
throughout RFP 1n order to satisfy regulatory requirements and to assist in characterization
efforts being performed as part of OU Remedial Investigation/RCRA Facility Investigation
(RI/RFI) work plans Groundwater samples are collected quarterly from selected alluvial and
bedrock wells Parameters monitored in RFP wells include metals, organics, radionuclides, and
physical and biological constituents For further information, the reader s referred to the
Annual RCRA Groundwater Monitoring Report for Regulated Units at RFP and the Annual
Environmental Monitoring Reports for RFP

Groundwater data could be relevant to this IM/IRA Decision Document because of the strong
relationship between groundwater and surface water flows affecting the ponds For example,
the Rocky Flats Plant Surface-Water and Sediment Monitoring Program Summary® suggests
Woman Creek flow 1s lost to the alluvial groundwater system 1n the vicinity of Pond C-2 and
mught contribute to Pond C-2
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25 SUMMARY OF SITE RISKS

A Baseline Risk Assessment (BRA) was performed as part of this IM/IRA Decision Document
The following section describes the methods utilized and the results obtained 1n performing
the Human Health Risk Assessment (HHRA) The other component of the BRA, the
Environmental Evaluation, 1s described in Section 52 Summary statistics and pond water
quality data and statistical methods used 1n the HHRA as well as supplemental information
on risk assessment are contained 1n Appendix D

The HHRA consisted of the following activities (1) exposure assessment of COCs to a
potentially exposed population, (2) identsfication of COCs for human health determination
for each site, (3) human health toxicity assessment of these chemucals, and (4) nsk
characterization at each site based on exposure and toxicity assessments

251 Pathway Exposure Assessment
2511 Identification of Scenarios and Pathways

For each site chosen for the risk assessment, the on-site future residential scenario and the
ingestion of surface water pathway were chosen for purposes of risk charactenization The
residential scenario was selected because 1t was the most limiting scenario (1 e , would provide
the most conservative/highest estimate of risk) Ingestion was judged to be the dominant
pathway to receptors for contaminants from the surface water Pathways via other media such
as groundwater and surface soils were not considered because they were judged to be outside
the scope of this IM/IRA Decision Document The exposure scenario at each site consisted
of a person consuming all of their drinking water, while at home, out of RFP ponds

2512 Intake Equation and Modeling
The equation used for ingestion of contaminated water 1s presented below

Intake (mg/kg/day) = CW x IR x EF x ED

~ BW x AT
where
CW = Chemical concentration 1n water (mg/liter)
IR = Ingestion rate (2 liter/day)
EF = Exposure frequency (350 days/year)
ED = Exposure duration (30 years)
BW = Body weight (70 kg)
AT = Averaging tume (period over which exposure 1s averaged - 30 years-non-

cancer, 70 years-cancer)
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Using a subset of the same variables above, the equation was shightly modified for calculation
of radionuclide intakes as follows

Intake (pCi/L) = CW x IR x EF x ED

All exposure parameters were identified using EPA guidance? In accordance with the
Reasonable Maximum Exposure (RME) concept, some exposure parameters were used at their
reasonable upper-bound values (e g , exposure frequency and duration) and some were used at
central tendency values (e g, body weight) The combination of these vanables resulted 1n
estimates of the RME

Accurate estimates of contaminant concentrations at points of human exposure are a
prerequisite for evaluating the contaminant intake of potentially exposed individuals The
COC concentrations used 1n the equations were intended to be conservative estimates of mean
values, therefore, the 95 percent upper confidence limits (UCLs) of the mean of lognormal
distribution of the data were used EG&G made an adminsstrative decision to use the
lognormal distribution for all data sets because 1t better represented the data than the normal
distribution  The uncertainty associated with the calculated intake values for radionuclides,
metals and 1norganics, and organics are discussed 1n Section 252 The results of the intake
calculations are provided with the risk characterization 1n Appendix D, Tables D-1 1to D-1 8,
in the column marked "Average Daily Intake "

252 Contaminants of Concern

For the purposes of HHRA, the surface water ponds were aggregated into eight sites for
evaluation of COCs Ponds that are connected by "flow through" stream sections or sections
that are used for transfer were combined as one site based on the presumption of similar water
quality in each of the combined ponds The ponds were aggregated into the following sites

Stte 1 - Ponds A-1 and A 2

Site 2 - Ponds A 3 and A-4

Site 3 - Ponds B-1 and B-2

Site 4 - Pond B-3

Site 5 - Ponds B4 and B-5

Site 6 - Pond C-1

Site 7 - Pond C-2

Site 8 - Landfill Pond (west end, Station SW-97)

The chemical concentration data used 1n the COC selection was obtained from the RFP pond
water sampling program and the RFP Background Geochemical Study (see Section 241 1)
The list of analytes which were used 1n the HHRA 1ncludes radionuclides, total metals, VOAs,
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semi-volatile organics (SVOAs) and pesticides  Site radionuclide data were collected between
February 1990 and December 1992 Metals and inorganics data were collected between
January 1990 to January 1993, and organics and pesticides data were collected from January
1990 to July 1993

The background data set selected for the pond water was an aggregation of background stream
locations both north and south of the RFP site Surface water data from the following areas
were used n the background data set Rock Creek at SW004, SW005, SW006, McKay Ditch
at SW007, upper Woman Creek at SW041, SW042, SW107, SW127 and Smart Ditch at SW130
and SW131 These stream locations were selected as most appropnate background for the
pond water due to the similar geochemistry and the lack of data on any comparable
uncontaminated pond location

The COCs for Human Health were selected based on statistical comparisons of site data to
site background data and literature background values (radionuclides and metals), comparisons
to standards (organics and pesticides), and professional judgement Because of the large
percentage of nondetects and the presence of multiple detection limits 1n much of the site and
background data sets, histograms of the detects and nondetects 1n the raw data were reviewed
as a check of the statistical companisons The results of this selection process for each site are
given 1n Appendix D, Tables D-11 through D18 A summary of COCs selected at all sites
1s given 1n Table 2-11  The following sections describe the methods used for selection or
rejection of chemicals as COCs and summarize the results for each class

2521 Radionuclides

Each site data set was compared to the background data set to test whether the site mean was
greater than the background mean using the nonparametric scores test described in Appendix
D The site maximum detected value was also compared to the 95 percent upper tolerance
limit (UTL) of the background data If either the significance level of the scores test (p-value)
was < 0 05 or if the maximum detected value at the site was above the background UTL, then
the analyte was flagged as a potential COC for human health A final determination of COCs
was made after companng the box and whisker plots for all sites to background for all
radionuchdes Radionuclide COCs that were 1dentified at three or more sites include the
uranium isotopes, plutontum-239, -240 and americtum-241  In addition, tritium and strontium-
89, -90 were selected as COCs at the Landfill Pond, and tritium was also selected at Site 5
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TABLE 2-11
HUMAN HEALTH RISK ASSESSMENT COC's BY POND

SITE 1
Al A2

SITE 2
A3 M

SITE}
B1 82

[ & |

SIES
B4, B5

SITE 4
Cl

SIE 7
2

SES
LANDFILL

COMMENTS

RADIONUCLIDES

AMERICIUM 241
CESIUM 137
PLUTONIUM 239/240
STRONTIUM-89 90
TRITIUM

URANIUM 233 234
URANIUM-235
URANIUM 238

XX X X

xX X X

xX X x

X X X

X X X

xX X X

TOTAL METALS

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLUUM
CADMIUM
CALCIUM
CESIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

THIUM

IAGNESIUM
MANGENESE
MERCURY
MOLYBDENUM
NICKEL
POTASSIUM
SELENIUM
SIICON
SILVER
SODIUM
STRONTIUM
THALLIAM
TIN
VANADRM
INC

X% X

INORGANICS

CYANIDE
NITRATE
NITRATE/NITRITE
NITRITE

X X X X




TABLE 2-11,continued

HUMAN HEALTH RISK ASSESSMENT COC's BY POND
(page 2 of 3)

SOE 1 SE 2 CLE) [ SE4 SES S 6 SE7 I STES
Al A2 A3, A4 81 82 B3 84,35 c1 c2 LANDRLL

VOAs

11 1 TRICHLOROETHANE

} 1 DICHLOROETHANE

1 1 DICHLOROETHENE

1 2 DICHLOROETHENE

2 BUTANONE

4 METHYL 2 PENTANONE
ACETONE X X
CARBON DISULFIDE
ICHLOROFORM

cis 12 DICHLOROETHENE X
ETHYL BENZENE X
METHYLENE CHLORIDE
TETRACHLOROETHENE X
TOLUENE X
TOTAL XYLENES X
TRICHLOROETHENE X
VINYL ACETATE
0 XYLENE X

XX XX X

SVOAs

2 METHYLNAPTHALENE X
4 METHYLPHENOL X
BIS(2 ETHYLHEXYL) PHTHALATE X
NAPHTHALENE X

PESTICIDES/ PCBs

HEPTACHLOR

aipho BHC

alpha CHLORDANE
beta BHC

gamma  BHC (UNDANE)
gomma CHLORDANE

SELECTED COMPOUNDS
EPA 502.2

111 TRICHLOROETHANE X
11 DICHLOROETHENE

123 TRICHLOROBENZENE
124 TRICHLOROBENZENE

14 DICHLOROBENZENE X
BENZENE 12.4 TRIMETHYL
BROMODICHLOROMETHANE X
CARBON TETRACHLORIDE
CHLOROFORM
HEXACHLOROBUTADIENE
METHYLENE CHLORIDE
NAPHTHALENE
TETRACHLOROETHENE X
TOLUENE
TRICHLOROETHENE X
VINYL CHLORIDE

cls 12 DICHLOROETHENE
cls 13 DICHLOROPROPENE
n BUTYLBENZENE

> X
bl
>

XXX X
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TABLE 2-11, continued
HUMAN HEALTH RISK ASSESSMENT COC's BY POND

page 3 of 3)

SE1 SITE 2 SITE 3 STE4 SITES STE & SHE7 SES COMMENTS
Al A2 Ad A4 B! B2 33 B4, 85 (4] c2 LANDFILL

HERBICIDES

DICAMBA X X

DICHLOROPROP

TRI_ PESTICIDES

ATRAZINE X X X X

PROPAZINE

SIMAZINE X X

SIMETRYN
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The level of uncertainty associated with the determination of COCs for radionuchides at each
site 1s constdered low The scores test for determining whether site values were elevated above
background is valid because there were no nondetects for radionuclides and there were an
adequate number of data points in both the background and site data sets This low level of
uncertainty also applies to the calculated lognormal 95 percent UCL of the mean contaminant
concentration at each site Since these values were used to calculate contaminant 1ntake and
both carcinogenic and noncarcinogenic risk, the resulting intake and risk values are also
considered to contain a low level of uncertainty

2522 Inorganics and Metals

The potential COCs for mnorganics and metals for each site were selected using the same
statistical tests described above for radionuchides In addition, the histograms from Appendix
D showing the values of both detects and nondetects for all the metals at the sites and
background were reviewed 1n order to confirm the results of the statistical tests Literature
values (minimum, mean and maximum) for background surface water metal concentrations
were also compared to each site data set Metals were selected as COCs of the site data were
elevated above site background and if the site values were not in the lower range of the
literature values for background The COC selection for the metals was complicated by the
large numbers of nondetects 1n the sites and background data sets The value of summary
statistics and statsstical testing was limited by the large number of nondetects and varying
detection himits for each specific metal concentration data set at each site and mn the
background data set Therefore, professional judgement was also used 1n selecting COCs based
on detection frequency and detection limuts

For example, from Table D-11, lithum was determined to be a COC for Site 1 The
background comparison scores test significance was 00001 (<005), which indicated
contamunation Lithium was detected 13 times out of 13 samples at the site compared to 47
detects out of 98 samples 1n the background The histogram indicated the detects 1n the site
were higher than the detects 1n the background, and the detection limits were similar 1n the
site and background Finally, the site mean of 45 ug/L lithium was not 1n the lower portion
of the background literature range of 0 075 to 37 ug/L Therefore, lithum was considered a

contaminant at Site 1

Another example from Table D-1 1 1s arsenic, which was not determined to be a COC From
the statistical and histogram site background comparisons, arsenic appeared to be shghtly
elevated above site background However, the site mean of 3 9 ug/L arsenic was judged to be
within the lower range of the background hiterature range of 1 to 10 ug/L arsenic Therefore,
arsenic was not selected as a COC
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The metal COCs occurring at more than one site are barium, hithium and strontium, the
inorganic COCs include nitrate and nitrite at Sites 2, 5 and/or 7 At the Landfill Pond, nine
additional metals were also selected

The level of uncertanty associated with the COC determination results for metals and
inorganics 1s considered low to moderate due to a high number of nondetects at muluiple
detection limuts 1n the original background and site data sets The scores test approach used
to determuine differences 1n background and site contaminant levels 1s considered valid when
the number of nondetects 1s relatively low (<20 percent) and when the site and background
have simular detection limits The examination of histograms of the raw detect and nondetect
data and the comparison of the data to literature background values was used as a confirmation
of the statistical tests to lower the uncertainty of the COC determination Since the
lognormal 95 percent UCL for the mean COC concentration was calculated with a umiform
replacement of nondetects and 1n some cases there was a large percent of nondetects, the
resulting intake and risk values for metals and inorganics contain low to moderate uncertainty

2523 Organics

For VOAs, SVOAs and pesticides, no background levels were expected, so no background
comparison was made Instead, a comparison to standards and minimum detection frequency
was used as a COC selection tool Data sets which contained at least one detect that exceeded
a standard or had at least a 5 percent detection rate were included as COCs As an additional
screen, data sets containing between 5 and 20 samples must have shown at least 2 detects (>5
percent detection) for the compound to be considered a COC  Because of the potential for
lab contamination, background comparison screening was made for methylene chloride and
bis(2-ethylhexyl) phthalate 1n addition to the screening performed on the other VOAs/
SVOAs/pesticides

Organic compounds selected as COCs at three or more sites are acetone, chloroform,
tetrachloroethene and trichloroethene Sites with the largest quantity of organics were Site
8 with 12 VOAs/SVOAs and Site 3 with 9 VOAs/selected compounds Atrazine was
identified as a COC for Sites 1, 2, 5 and 7, and simazine and dicamba were also identified as
COCs at Sites 2 and 5

The level of uncertainty associated with the COC determination of organics 1s considered
moderate The COC determination was based on an exceedance of a standard or a percent
detect (>5 percent) since zero level background was assumed The uncertainty 1s the result
of low sample size and a few detection limuts 1n excess of the standard against which the
detection values were compared In a few cases, the possibility exists for an organic to be
present somewhat above the standard even though 1t 1s considered a non-detect, however, a
chemical with 100 percent nondetects at a site was eliminated as a possible COC at that site
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The calculated lognormal 95 percent UCL for the mean for the organic compounds also carries
a moderate uncertainty due to the low detection percentage 1n many cases This moderate
uncertainty 1s carried forward to the calculated intake and carcinogenic and noncarcinogenic

risk values
2524 Summary of Potential/Known Contamuinants by Pond

The summary of potential known contaminants by pond 1s contamned in Table 2-11
Radionuchide COCs were 1dentified 1n all ponds Twelve metal COCs were 1dentified 1n the
Landfill Pond, but only barium, lithium and strontium were of concern 1n the other ponds
Inorganics of concern were 1dentified at Sites 2, 5 and 7 only The Landfill Pond contained
a total of 12 orgamic COCs, Site 3 contained 9 organic COCs and the remaining sites
contained up to 5 organic COCs No pesticides or PCBs were 1dentified as COCs at any stte,
although some herbicides and/or tripesticides were 1dentified as COCs at Sites 1, 2, 5 and 7

The COCs for pond water include all of the compounds with modified Big Dry Creek
Segment 5 stream standards with the exception of 1ron and copper

253 Toxicity Assessment

The purpose of this section 1s to provide the toxicity constants that were used for nisk
characterization and to summanize toxicological information for the radioactive and
nonradioactive COCs at the pond water sites

The toxicity constants used 1n this risk assessment were obtained from several sources The
primary source of information was EPA’s Integrated Risk Information System (IRIS) IRIS
contains only those toxicity values that have been verified by EPA’s Reference Dose or
Carcinogen Risk Assessment Venfication Endeavor (CRAVE) Work Groups The IRIS
database 1s updated monthly and, per EPA’s Risk Assessment Guidance for Superfund
(RAGS)*, supersedes all other sources of toxicity information If the necessary data were not
available 1n IRIS, EPA’s Health Effects Assessment Summary Tables (HEAST)* were used
The tables are published annually and updated approximately two times per year HEAST
contains a comprehensive listing of provisional nisk assessment criteria that have undergone
review and have the concurrence of individual EPA Program Offices, but have not had enough
review to recetve agency-wide consensus

In keeping with RAGS®, the toxicity information 1s summarnized for two broad categories of
potential effects noncarcinogenic and carcinogenic effects These two categories were selected
because of the shightly differing methodologies for estimating potential health risks associated
with exposures to noncarcinogens and carcinogens
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Potential noncarcinogenic effects are evaluated by comparing daily intakes with chronic oral
reference doses (RfDo’s) developed by EPA A chronic RfDo 1s an estimate (with uncertainty
spanning perhaps an order of magnitude) of the daily oral intake that can be incurred during
a lifetime, without an appreciable risk of a non-cancer effect being incurred in human
populations, including sensitive subgroups The RfDo 1s based on the assumption that
thresholds exist for noncarcinogenic toxic effects (e g, liver or kidney damage) It 1s a
benchmark dose operationally derived by the application of one or more order of magnitude
uncertainty factors to doses thought to represent a lowest or no observed adverse effect level
in humans Thus, there should be no adverse effects associated with chronic daily intakes
below the RfDo value Conversely, if chronic daily intakes exceed this threshold level, there
1s a potential that some adverse noncarcinogenic health effects might be observed 1n exposed
individuals For a more detailed discussion on RfDo’s, see Appendix D Tables D-2 1 through
D-2 8 provide RfDo’s available for each of the COCs 1dentified at each site, however, RfDo’s
are not available from IRIS or HEAST for several of the COCs

For chemical carcinogens, toxicity assessment and regulatory decisions are based on
epidemiological studies, animal studies and mathematical modeling Uncertainties 1n the
toxicity assessment for chemical carcinogens are dealt with by classifying each chemical into
one of several groups, according to the weight of the evidence from epidemiological studies
and amimal studies, as follows

Group A - Human Carcinogen (sufficient evidence of carcinogenicity 1n humans)

Group B - Probable Human Carcinogen (B1-limited evidence of carcinogenicity 1n
humans, B2-sufficient evidence of carcinogenicity 1in animals with
inadequate or lack of evidence 1n humans)

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity 1n the
animals and 1nadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence)

Group E -~ Evidence of Noncarcinogemicity for Humans (no evidence of

carcinogenicity 1n adequate studies)

Quantitative risk assessment 1s performed on all Group A and B carcinogens, but 1s done on
a case-by-case basis for Group C carcinogens Oral cancer slope factors (SFo’s) are chemucal-
specific dose-response data used 1n calculating carcinogenic risks  Chemical SFo’s are
extrapolated from animal experiments and are based on the 95th percentile value
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Radionuclide SFo’s are best estimates (mean or median values) derived from human
epidemiological studies Tables D-2 1 through D-2 8 provide the available SFo values for each
of the COCs 1dentified at each pond water site, expressed as risk/pCi for radionuchdes and
as risk/(mg/kg/day) for other chemicals A major limitation of this toxicity assessment 1s the
lack of chemucal-specific toxicity data for all COCs 1In addition, many of the COCs do not
have verified RfDo’s or cancer Sfo’s

2531 Radionuclides

An extensive body of literature exists that describes the health effects of radionuchides on
humans and amimals Intensive research by national and international commussions has
resulted 1n the establishment of universally accepted limits to which workers and the public
may be exposed without chinically detectable effects This literature has resulted 1n EPA
classifying all radionuclides as Group A carcinogens because they emit 1omizing radiation,
which has been associated with increased cancer incidence 1n humans at high doses These
non-threshold SFo’s account for the following the amount of radionuchde transported 1nto
the bloodstream, the decay of radioactive progeny within the body, the distribution and
retention of the radionuclide and 1ts progeny (if any) 1n the body, the radiation dose delivered
to spectfic organs and tissues, and the age and sex of the exposed individuals® Principal
adverse effects associated with exposure to 10n1zing radiation are carcinogenicity, mutagenicity
and teratogenicity Because cancer 1s considered to be the "limiting” effect of radionuchides,
noncarcinogenic effects are not considered in this assessment SFo’s for radionuclide COCs
are provided 1n Tables D-1 8 through D-1 8 according to site

2532 Metals and Inorganics

The cancer and non-cancer toxicity factors for the metals and inorganic compounds identified
as COC:s at each site above were taken from IRIS and HEAST as described above 1n Section
253 None of the metal or inorganic COCs had cancer slope factors listed 1n these references

The oral reference dose toxicity factors listed 1n the references and used 1n the nisk calculations

are given 1n Tables D-1 1 through D-1 8 1n Appendix D

2533 Organics

The cancer and non-cancer toxicity factors for the VOAs, SVOAs and tri-pesticides 1dentified
as COGCs at each site above were also taken from IRIS and HEAST as described 1n Section
253 Many of the organic COCs had both cancer slope factors and oral reference doses listed
in the references The cancer slope factors for TCE and PCE were obtained from the EPA
Superfund Support Center since the values are pending 1n IRIS The cancer slope factors and
oral reference dose values for organics used 1n the nisk calculations are given 1n Tables 3 1
through 3 8
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254 Risk Characterization
2541 Method

Risk characterization estimates the magnitude of the potential adverse effects under study and
presents summaries of the nature of the threats to public health Risk charactenization also
addresses the nature and weight of evidence supporting these risk estimates and the magnitude
of uncertainty surrounding those estimates Results of exposure and toxicity assessments are
combined to provide numerical estimates of health risk These estimates are comparisons of
exposure levels with approprate RfDo’s or estimates of the lifetime cancer nsk with a given
intake

To obtain numerical estimates of hfetime excess cancer risk (LECR), the following calculations
were used

RISK = Intake x SF
where

Risk = Potential LECR (unatless)
SE Slope factor, for chemicals (mg/kg/day) !, or radionuchdes (pCi)!
Intake Chemical (mg/kg/day), or radionuclhide intake (pCr)

Cancer risks were summed separately across all potential chemical carcinogens and across all
radionuclides considered 1n the risk assessment using the following equation

RISK; = ¥ RISK,
where

RISK; = Total cancer risk, expressed as a unitless probability
RISK, = Rusk estimate for the 1** contaminant

This equation 1s an approximation of the precise equation for combining risks to account for
the probability of the same individual developing cancer as a consequence of exposure to two
or more carcinogens As stated 1n RAGS, the difference between the precise equation and this
approximation 1s neglgible for total cancer risks less than 0 12 This nisk summation assumes
independence of action by the compounds involved
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Health risks associated with chronic exposure to individual noncarcinogenic compounds were
evaluated by calculating hazard quotients The non-cancer hazard quotient 1s the ratio of the
intake rate to the RfDo, as follows

HQ - INTAKE/RfDo

where
HQ = Non-cancer hazard quotient
Intake - Chemuical intake (mg/kg/day)
RfDo - Oral reference dose (mg/kg/day)

The hazard index (HI) for the sum of multiple chemicals 1s calculated using the following
equation

El
H =% ____
RfDo,
where
HI = Hazard index
E, = Exposure level (intake) for the 1 toxicant
RfDo, = Reference dose for the 1 toxicant

If the HQ or HI exceeds 1, there may be concern for potential health effects However, 1t 1s
important to note that the level of concern associated with exposure does not increase linearly
as HQ or HI values exceed 1 For example, HQ = 10 1s not ten times more likely to have
adverse effects than an HQ of 1

In addition to calculating cancer nisks for the radionuclides, the committed effective dose rate
was calculated for comparison to limuts specified in DOE requirements DOE Order 5400 5,
"Radiation Protection of the Public and Environment” sets the limit of 100 mrem as the
commutted dose equivalent received in one year by a member of the public from all DOE
activities  For the purpose of comparison with this DOE limut, the commutted effective dose
rate was calculated by muluplying the daly intake values (pCi/day) by the radionuclide-
specific dose conversion factors (mrem/pCi) and 365 days/year to obtain a commutted effective
dose rate (mrem/year) The dose conversion factors were taken from Table 2 2 "Exposure-to-
Dose Conversion Factors for Ingestion,” listed in the EPA document Limiting Values of
Radionuclide Intake and Air Concentration and Dose Conversion Factors for Inhalation,
Submersion and Ingestion* These radionuchide-specific terms were then summed to obtain
each site total commutted effective dose rate equivalent that was compared to the DOE himst
of 100 mrem/year
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2542 Dascussion of Results of Risk Characterization by Site

The following subsections provide the results of the risk characterization by site Tables D-2 1
through D-2 8 present the cumulative cancer risks from the COCs and their relative percent
contributions to the total cancer risk The tables also present the total HIs for noncarcinogens
for each site

For Site 1, the total cancer rnisk from radionuchdes 1s 2 6x10%, which 1s at the lower end of
EPA'’s acceptable risk range of 1x10° to 1x10* defined LECR The Commuitted Effective Dose
Rate Equivalent for all radionuclides at this intake 1s 2 mrem/year which 1s well under the
DOE limit of 100 mrem/year for dose to the off site individual Uranium-238 dominates the
cancer risk contributing 66 percent of the total risk The total HI for the non-cancer nisks
associated with radionuclides was 0 02 or well below the HI of 1 The total LECR for non-
radionuchides at Site 1 was 4 9x10® which 15 at the lower end of the EPA acceptable risk
region

25421 Site 1 - Ponds A-1 and A-2 Risk Characterization

For Site 1, the total cancer nisk from radionuchides 1s 2 6x10%, which 1s at the lower end of
EPA s acceptable risk range of 1x10° to 1x10*, defined LECR The Commutted Effective Dose
Rate Equivalent for all radionuclides at this intakes 1s 2 mrem/year which 1s well under the
DOE limit of 100 mrem/year for dose to the off site individual Uranium 238 domuinates the
cancer nisk contributing 66 percent of the total risk The total HI for the non-cancer risks
associated with non radionuclides was 0 02 or about 50 times below the HI of 1 The total
LECR for non radionuclhides at Site 1 was 4 9x10¢ which 1s at the lower end of the EPA
acceptable risk region

25422 Site 2 - Ponds A-3 and A-4 Risk Characterization

For Site 2, the total cancer risk from radionuclides 1s 8 3x107, which 1s below the lower end
of EPA’s acceptable risk range of 1x10¢® LECR The Committed Effective Dose Rate
Equivalent for all radionuclides at this intake 1s 0 67 mrem/year which 1s well under the DOE
limit of 100 mrem/year for dose to the off site individual Again, uranium-238 domunates the
cancer risk contributing 65 percent of the total risk The total HI for the non-cancer risks was
0 04, well below the HI of 1 An LECR of 4 4x10® was calculated for non-radionuchdes at
Site 2 Thus level 1s also within the EPA acceptable range
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25423 Site 3 - Ponds B-1 and B-2 Risk Characterization

For Site 3, the total cancer risk from radionuchlides 1s 1 0x10°%, which 1s at the lower end of
EPA’s acceptable nisk range of 1x10¢ LECR The Commutted Effective Dose Rate Equivalent
for all radionuchides at this intake 1s 0 94 mrem/year which 1s well under the DOE limit

Uranium-233, -234 and -238 domunate the cancer nisk, contributing 70 percent of the total risk

The total HI for the non-cancer risks was 0 54, or about half the HI of 1 Acetone drives the
non-cancer risk with an individual HQ of 043 An LECR of 1 4x10° was calculated from the
non-radionuclides at Site 3 This value 1s 1n the central region of the EPA acceptable range
of 1E-6 to 1E-5 Vinyl chlonde drives the risk contributing 66 percent of the total

25424 Site 4 - Pond B-3 Risk Characterization

For Site 4, the total cancer nisk from radionuclides 1s 2 7x107, which 1s below the lower end
of EPA’s acceptable risk range of 1x10¢® LECR The Commutted Effective Dose Rate
Equivalent for all radionuclides at this intake 1s 0 27 mrem/year which 1s well under the DOE
limit Americium-241 and plutonium-239/240 domuinate the risk with a 65 percent and 35
percent risk contribution, respectively The total HI for the non-cancer risks was 0012 or
about 100 times below the HI of 1 The LECR for non-radionuclides was calculated at
9 9x107 which 1s near 1x10° the lower end of the EPA acceptable risk range

25425 Site 5 - Ponds B-4 and B-5 Risk Characterization

For Site 5, the total cancer risk from radionuchdes 1s 6 4x107, which 1s below the lower end
of EPA’s acceptable risk range of 1x10®* LECR The Committed Effective Dose Rate
Equivalent for all radionuclides at this intake 1s 0 42 mrem/year which 1s well under the DOE
limit Trittum contributes 26 percent of the total risk with 1sotopes of uranium contributing
most of the remaining 75 percent of the total risk The total HI for the non-cancer risks was
0 058 or about 15 times less than the HI of 1 An LECR of 7 5x10° was calculated for the
non-radionuclides This volume 1s well within the EPA acceptable risk range

25426 Site 6 - Pond C-1 Risk Characterization

For Site 6, the total cancer nisk from radionuclides 1s 5 1x107, which 1s below the lower end
of EPA’s acceptable risk range of 1x10® The Commutted Effective Dose Rate Equivalent for
all radionuclides at this intake was 0 45 mrem/year which 1s well under the DOE limit
Isotopes of uranium (uramum 233, 234, 235 and 238) domunate the nisk, accounting for 95
percent of the total cancer sk The total HI for the non-cancer risks was 0 06 or about 17
times less than the HI of 1 The LECR for the non-radionuclide was not calculated since the
only COCs 1dentified do not have cancer slope factors gives the references

. amamne - I
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25427 Site 7 - Pond C-2 Risk Characterization

For Site 7, the total cancer risk from radionuclides 1s 8 9x107, which 1s below EPA’s acceptable
nsk range of 1x10® LECR The Commutted Effective Dose Rate Equivalent for all
radionuclides at this intake 1s 0 74 mrem/year which 1s well under the DOE imit  Uranium-
238 domunates the cancer risk contributing 61 percent of the total The total HI for the non-
cancer risks was 0 07, much less than the HI of 1 The LECR of 8 5x10°¢ for non-radionuclides
was also within the EPA acceptable risk range

25428 Site 8 - Landfill Pond Risk Characterization

For Site 8, the total cancer risk from radionuchides 1s 9 1x107, which 1s below the acceptable
nisk range limit for EPA Region VIII of 1x10* LECR The Commutted Effective Dose Rate
Equivalent for all radionuclides at this intake 1s 0 174 mrem/year which 1s well under the
DOE lmit  Tritum contributes 48 percent of the total risk with strontrum-89/90
contributing 50 percent of the total rnisk

The total HI calculated for the non-cancer risks 1s 11 0 or about 10 times more than the HI
of 1 The contaminant responsible for the elevated HI 1s manganese The UCL for the mean
concentration of 1735 pug/L manganese 1n the Landfill Pond results 1n a daily intake that s
one order of magnitude above the RfDo for manganese ~Other metals that are slightly
elevated are vanadium (HQ = 02) and zinc (HQ = 037) From the human health
perspective, based on a future onsite residential scenario, only manganese occurs above
acceptable levels in the Landfill Pond An LECR of 15x10° for non-radionuclides was
calculated This value 1s 1n the acceptable EPA risk range

255 Existing Risk Assessments (ChemRisk)

As a result of mandates and funding provided for under the AIP, CDH initiated Phase I of
health studies for RFP, namely the Toxicological Review and Dose Reconstruction Study
project being conducted by the firm of ChemRisk Corporation The primary purpose of the
project 1s to reconstruct doses of materials of concern received by off-site individuals as a result
of RFP operations from 1952 to 1989

Review of available surface waterborne contaminant release and environmental monitoring
data indicated 1t was possible plant- related releases may on some occasions have measurably
increased gross alpha radioactivity 1n recerving reservorrs However, measured alpha levels 1n
these reservoirs did not differ from unaffected reservoirs in the area For tritium, some
measured increases were clearly attributable to RFP The chemicals of concern retained for
transport through the surface water medium included beryllium, plutonium, americium-241
and tritum  Both direct and indirect pathways of exposure were evaluated for these
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contaminants and ingestion was determined to be the only viable exposure pathway through
surface water Volatile solvents known to have been released to RFP ponds were considered
unlikely to be transported off-site 1n surface waters to any significant extent because they
readily evaporate

Task 8, which was released at the end of October 1993, calculated doses for one-year exposures
to tritium, plutonium and gross alpha through water ingestion Phase II of the Health Studies
for RFP 1s being performed by Radiological Assessments Corporation and involves completion
of the toxicity assessment and risk characterization for the studies Radiological Assessments
Corporation will also conduct an independent review of ChemRisk’s process and results
Phase II 1s expected to be completed 1n late 1995
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IDENTIFICATION AND ANALYSIS OF
POTENTIAL BENCHMARKS

31 INTRODUCTION

This chapter 1dentifies chemical , action and location specific benchmarks that are applicable
or relevant and appropriate requirements for pond water management The identification,
analysis and selection of benchmarks for the management of Rocky Flats Plant (RFP) pond
water ensures appropriate benchmarks have been chosen given the speafic chemucals,
management options and locations at which actions mav be taken Compliance with
benchmarks selected in this document will be protective of human health and the
environment, a primary objective of this Interim Measures/Interim Remedial Action (IM/IRA)
Decision Document

The benchmarks ultimately selected as part of this IM/IRA Decision Document per the
IM/IRA Record of Decision (ROD) will establish enforceable requirements for pond water
management and will replace the National Pollutant Discharge Elimination System (NPDES)
requirements that have governed discharges from the RFP ponds for the last 9 years By
regulating the ponds through the IM/IRA process, the point and scope of compliance with
enforceable standards will be changed from the discrete outfalls under the current NPDES
permut to include ambient pond water 1n each individual pond This change 1n approach will
shift focus of the discharge monitoring requirements from gross parameters such as pH,
Biological Oxygen Demand (BOD) and Carbonaceous Biochemical Oxygen Demand (CBOD)
to a wider range of specific analytes, particularly metals, radionuclides and organics

311 Benchmarks Definition and Purpose

Section 121(d)(2) of the Comprehensive Environmental Response, Compensation and Liabihity
Act' (CERCLA), as amended by the Superfund Amendments and Reauthorization Act?
(SARA) requires that remedial actions comply with applicable or relevant and appropriate
promulgated numeric standards, performance criteria, or other substantive requirements under
other federal and state environmental laws

Benchmarks can be chemical-specific, action specific and/or location-specific  Each of these
categories 1s discussed 1n more detail below Anv one remedial action may trigger chemical
specific, action specific and/or location specific requirements Therefore, both the chemicals
of concern and the potential remedial actions must be considered to determine the complete
set of appropriate benchmarks
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312 Benchmarks Related to Pond Water Management Options

This chapter identifies and analyzes potential benchmarks pertinent to this IM/IRA Decision
Document These benchmarks will be associated with the speafic Contaminants of Concern
(COCs) idenufied in any pond and all potential pond water management operations,
including discharges from upstream ponds to downstream ponds, other pond transfers, off-site
discharges to Segment 4, and volume reduction methods such as spray evaporation or

recycling
32 POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS
321 Site-wide Benchmarks

Chemical-specific requirements set health- or risk-based concentratton limits in various
environmental media for specific compounds The selected chemical-specific benchmarks will
become the enforceable numeric standards for ambient pond water quality, pond-water
transfers, and off-site discharges The site-wide compliance critena supplied by EG&G
(Benchmark Tables E-1 A through E-1 E of Appendix E) are a preliminary tool to be used 1n
identfying and selecting proposed benchmarks The tables were designed for site wide
application 1n accordance with the Interagency Agreement (IAG) and are current as of
December 16, 1992 The tables idenufy preliminary chemical-specific benchmarks based on
promulgated federal and state requirements, standards or critena for groundwater, surface
water, soil and air The numeric standards come from the Safe Drinking Water Act (SDWA),
the Clean Water Act (CWA) and statewide Colorado Water Quality Control Commission
(CWQCC) standards under the Colorado Water Quality Control Act It 1s important to note
these site-wide benchmark tables are a starting point and do not identify all or the most
current potentital benchmarks developed under state laws and considered for this IM/IRA
Decision Document For example, temporary modifications to the CWQCC Segment 5
stream standards are not included 1n the Site-wide Benchmark tables but are clearly standards
that must be evaluated These standards are discussed 1n Section 3 2 4

322 Safe Drinking Water Act Maximum Contamnant Levels (MCLs) and Maximum
Contamunant Level Goals (MCLGs)

MCLs are derived from the SDWA® and represent the maximum permussible level of a
contaminant 1n water that 1s delivered to the free flowing outlet of a public water system (40
CFR 141 2[c}) They are enforceable standards that must be met at the tap of a publicly
supplied water source In accordance with Section 121(d)(2) of CERCLA!, MCLGs have also
been 1dentified as potential benchmarks MCLGs are unenforceable goals that are established
at levels at which no known or anticipated adverse effects on human health will occur While
not appheable to the pond water, MCLs and MCLGs are potentially relevant and appropriate
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benchmarks for surface water that 1s currently or may in the future be a source of drinking
water or tributary to a potential source of drinking water

323 Ambient Water Quality Criteria (AWQC)

The AWQC developed under the CWA Section 304°, ike MCLGs, are unenforceable guide
lines Thev are used bv states to establish water quality standards for surface water to protect
aquatic life and human health (based on consumption of drinking water and fish) This
IM/IRA 1nvolves discharge to surface water that has state use protected designations of Aquatic
Life Class II Warm Water, Water Supplv, Recreation II and Agriculture Although not
applicable to the surface water at RFP, the AWQC mav be considered relevant and
appropriate if no other health based standard exists

324 Colorado Surface and Groundwater Quality Standards

As discussed 1n Section 2 2 2 2, surface water quality standards have been adopted by CWQCC
for Segments 4 and 5 The standards for organic and norganic substances and radionuclides
are listed 1n Appendix A The CWQCC has also established Basic Standards for Surface Water
for discharges to water for which no site specific standards have been established These
standards vary based on the classifications Classifications of the stream segment include water
supplv, aquatic life and agriculture For a constituent which has neither a site specific nor a
statewide standard, the free from toxics narrative standard 1s to be applied® This narrative
standard 1s to be interpreted and applied in accordance with Section 3 12 7(1)(c)(rv)’ which
requires regulating agencies to consider the existing and probable future beneficial uses of the
water According to CWQCC staff, this narrative would likely be interpreted by applying
best engineering judgement to the control of the compound and would be negotiated bv the
relevant parties® Lastly, CWQCC state wide and site specific standards for the protection of
state groundwater may be relevant and appropriate for compounds without surface water
standards, particularly if these groundwater standards were set to protect surface water

325 RCRA MCLs

Owners or operators of facilities that treat, store, or dispose of hazardous waste must ensure
that the hazardous constituents entering groundwater from a regulated unit do not exceed the
concentration himits set forth in 6 CCR 1007 3° and 40 CFR 264 94 at the point of
compliance 1n the uppermost aquifer The concentration limits include 14 compounds
(equivalent to and a subset of SDWA MCLs) and are identified 1n Table 1 of 40 CFR Part
264 94 Background or Alternate Concentration Limits (ACLs) are to be used as the
standards for the other RCRA 40 CFR Part 261'° Appendix VIII constituents or 40 CFR Part
264'° Appendix IX constituents These concentration limits apply to RCRA "regulated units"
subject to permutting (as defined 1n 40 CFR 264 90 including landfills, surface impoundments,
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waste piles and land treatment units) that recetved RCRA hazardous waste after May 19,
1980 These RCRA regulations are not applicable because the ponds are not RCRA regulated
units They may be relevant and appropriate because surface water 1n the ponds needs to be
managed so that contaminant levels 1n recharge to groundwater do not exceed these levels

326 Air Quality Standards

Federal and state air pollution control standards would be applicable to any new air emissions
from a remedial action The Clean Air Act establishes National Ambient Air Quality
Standards (NAAQS) and National Emussion Standards for Hazardous Air Pollutants
(NESHAPs) for a very limited number of constituents The majonty of air quality limts are
set by the Colorado Air Quality Control Commussion (CAQCC) These regulations are
summarized 1n Table E-2 1n Appendix E  On site remedial actions conducted under CERCLA
junisdiction do not require air quality permuts, but the substantive requirements, 1 e, emusston
limits, emussion control technologies, and monitoring and reporting activities, must be met
Additionally, an Air Pollution Emussion Notice (APEN) must be filed for each source that
meets the description in CAQCC Regulation #3

The new air emissions from CERCLA activities must be added to existing air emussions for
the entire plant site to determine whether a threshold will be exceeded Of particular concern
are the total suspended particulates (TSP), PM-10 (particulate marter less than 10 microns in
size), and NOx (mitrogen oxide) emissions from new diesel-fueled generators and water pumps
The use of a new generator to pump water may be hmited if the addition of existing RFP
plant site TSP, PM-10 or NOx emissions to the proposed IM/IRA emussions exceeds the

threshold values
33 POTENTIAL LOCATION-SPECIFIC REQUIREMENTS

Location-specific benchmarks are restrictions placed on the concentrations of hazardous
substances or activities solely because of location Some examples of special locations include
floodplains, wetlands, historic places, and sensitive ecosystems or habitats An example of a
location-specific requirement 1s the CWA Section 404 requiring a permut for the discharge of
dredged or fill matenal into wetlands A summary of potentsal location-specific benchmarks
from major state and federal environmental laws 1s presented in Table E 3, Appendix E
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34 POTENTIAL ACTION SPECIFIC REQUIREMENTS

Performance, design and other action specific requirements set controls or restrictions on the
particular activittes related to the management of hazardous substances or pollutants These
requirements are not triggered by the specific chemicals at the site, but rather bv the proposed
actions under the IM/IRA process Action specific benchmarks are technology or activity
based requirements, such as Best Available Technologv (BAT) citations of the Federal Water
Pollution Control Act, or limitations on actions taken with respect to defined hazardous
wastes These requirements are triggered bv particular remedial activities Because there are
usually several alternate actions for anv remedial site, a varnietv of requirements may be
applicable or relevant and appropriate The potential action specific requirements indicate how
a remedial alternative can be achieved

Table E 4 1n Appendix E provides a matrix of potential action specific requirements established
under RCRA and CWA RCRA sets forth action specific requirements for material defined
as hazardous waste under 40 CFR 261'° A defined hazardous waste, thought to have entered
the Landfill Pond, 1s the listed FO39 waste F039 waste 1s defined as multi source leachate from
a hazardous waste unit, which 1s derived from the treatment, storage or disposal of more than
one of the restricted wastes characterized as hazardous under 40 CFR 261 Subpart D Asa
defined hazardous waste, F039 leachate 1s subject to RCR A requirements and must be managed
as hazardous waste

Through the 'contained in" rule, the Environmental Protection Agency (EPA) and the
Colorado Department of Health (CDH) have included 1n the definition of hazardous waste,
media  (such as groundwater, surface water and sediment) that contains a listed or
characteristic hazardous waste The contained in policy requires that environmental media
contaminated with a listed or characteristic hazardous waste be managed as a hazardous waste
"untl 1t no longer contains the waste " Thus, pond water containing a hazardous waste must
be managed under RCRA requirements EPA has not issued any definitive guidance as to
when, or at what levels a waste no longer contains a hazardous waste Instead, the EPA
regional offices and authorized states may determine the levels on a case by case basis"

A March 3, 1993 letter from CDH to DOEP outlines CDH s interpretation of the contained

in rule specific to the pond water addressed 1n the IM/IRA Decision Document In thus letter,
CDH explains that 1t will employ either a risk assessment or existing promulgated standards
in making a determination as to whether water contains hazardous waste The risk assessment
approach requires a quantitative determination that the levels of contaminants present a health
risk less than 10° for carcinogenic compounds or a hazard quotient less than 10 for non

carcinogenic compounds Alternatively, concentration levels can be compared to standards and
can be exempt from regulation if concentrations are less than the most stringent among
CWQCC water quality standards, SDWA standards (1e, MCLs) or CWA standards (1 e,
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Water Quality Criteria) The memo specifically states that if contaminant levels are at or
below the risk levels and/or the appropriate standards, the medsa 1s no longer a hazardous

waste

Important standards that apply to defined hazardous waste are the RCRA land disposal
restrictions (LDRs) and treatment standards The LDRs establish treatment levels that must
be met prior to land disposal of a hazardous waste (It 1s important to note that, even after
treatment, the hazardous waste must be disposed of in a unit meeting the requirements of
RCRA Subtitle C) Restricted wastes and treatment standards are listed in Table E-5 1n
Appendix E Table E-5A lists restricted wastes and the concentrations of their associated
constituents that must not be exceeded by an extract of the waste or 1ts treatment residual
Table E-5B identifies restricted wastes and the concentrations of their associated constituents
that must not be exceeded by the waste utself Table E-5 standards may be applicable or
relevant and appropriate to pond water management options involving treatment and disposal
of hazardous waste or environmental media (such as pond water) containing hazardous waste

35 ITEMS TO BE CONSIDERED OTHER THAN BENCHMARKS

In addition to the i1dentified and proposed benchmarks, advisores, criteria or guidance may
be identified as stems to be considered (TBC) for a particular action or chemical if no
promulgated benchmarks exist As defined 1n 40 CFR 300 400(g)(3)", the TBC category
consists of advisories, crivenna or guidance developed by EPA and other federal agencies, or
states that may be useful 1n developing CERCLA remedies The use of TBCs 1s discretionary
rather than mandatory TBCs are considered in development of chemical-specific benchmarks
for this IM/IRA Decision Document for compounds without any promulgated standards

36 SUMMARY OF SELECTED BENCHMARKS

361 Basis for Selection

According to 40 CFR 300 430 (e)(2)(1)"* remediation goals at a CERCLA site should establish
acceptable exposure levels that protect human health and the environment They are to be
selected by considering benchmarks, including MCLGs under the Safe Drinking Water Act and
AWQC under the Clean Water Act, the potenual carcinogenic and non-carcinogenic risks at
the site, and technical factors such as abiltty to detect contaminants The proposed
benchmarks, as listed in Tables 3-1 through 3-7, were selected based on consideration of these

criteria

e

TR
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362 Selected Ambient- or Chemucal specific Benchmarks

The chemucal specific benchmarks selected for each pond are shown 1n Tables 3 1 through 3 7
The following hierarchy was used to select the appropriate benchmark

1 Safe Drinking Water Act MCLs These standards are relevant and appropriate
based on the current water supplv designation of the stream segments in which
the ponds reside

2 In the absence of MCLs, state-wide surface water standards for streams with a
water supply designation were selected
3 In the absence of state wide surface water standards, state wide groundwater

standards were selected

Additional detail regarding compliance with these benchmarks during pond operations and on
an annual basis 1s provided in Section 37

363 Selected Location specific Benchmarks

Locauon specific benchmarks are limits placed on the concentration of hazardous substances
or the execution of activities solelv based on the location of the action These may restrict
or preclude certain remedial actions or may apply only to portions of the site

Potential location specific benchmarks are listed in Table E 3 Selected options associated with
the Pond Water Management IM/IRA Decision Document regarding collection, storage or
treatment of water will be required to comply with the applicable location specific
benchmarks Locations of selected collection, storage or treatment areas will be assessed
according to the pertinent regulation prior to final selection of a sitte The location specific
benchmarks that will apply to the selected option are fully discussed 1n the impact analysis
section of Chapter 5

364 Selected Action specific Benchmarks

Performance, design or other action specific requirements set controls or restrictions on
particular kinds of activities related to management of hazardous substances or pollutants
These requirements are not triggered bv the specific chemicals present but rather the particular
IM/IRA options as discussed and evaluated in Chapter 4 The selected options, as outlined
in Chapter 5, will undergo analysis in Chapter 5 to determine the selected action-specific
benchmarks
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Important action-specific requirements that would be triggered by each of the considered
options are the RCRA 40 CFR 264 and 265 requirements for treatment, storage and disposal
of a defined hazardous waste as enumerated in Table E-4 These requirements would not be
applicable or relevant and appropriate to pond water that complies with the Segment 4 or 5
standards Instead, compliance with these standards demonstrates that the water does not
contain hazardous waste’® These standards would be applicable to waters containing
hazardous waste 1n concentrations that exceed Segment 5 standards

Actions associated with pond water management will also require compliance with a
combination of the following action-specific benchmarks and TBCs emergency planning,
preparedness and response for operations', Best Management Practices” (40 CFR 125 104),
environmental compliance issues coordination, environmental protection safety, health
protection information reporting requirements'® and dam safety requirements

37 COMPLIANCE WITH BENCHMARKS

Compliance with the selected benchmarks from Section 3 6 involves a demonstration of water
quality through an appropriate sampling and analysis program, a reporting function 1in which
water quality, flow rate and other operational information 1s transmitted to regulatory agencies
on a regular basis, and admimistrauive hmitations are placed on operational activities
Comphance with chemical-specific benchmarks will be demonstrated esther statistically, or on
a pomnt value basis, depending on whether the water quality data 1s generated for ambient
water quality investigations, or for operational purposes Reporting functions ensure that
compliance can be evaluated by outside parties, and any potential changes to compliance
requirements can be identified Comphiance with reporting requirements 1s demonstrated by
meeting specified deadlines Three aspects of comphance are discussed within this section

These are
1 Operational Compliance,
2 Regulatory Comphance, and
3 Reporting
Comphance with administrative limitations selected as location specifie, and/or action-specific

benchmarks will be accomplished through SOPs, or as part of the Implementation Plan for
this IM/IRA Decision Documnient (see Chapter 6)

P IR
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371 Operational Compliance

Compliance with water qualitv standards used for operational purposes will be determined by
comparing analytical results against point values for the selected chemucal specific benchmark
A hierarchy has been established for determining the source from which operational point
values are selected This hierarchy 1s described below Only those COCs histed as applicable
to a specific pond will be evaluated 1n determining operational compliance Tables 3 1 through
3 7 List pond specific COCs versus defined point values

° For discharges to Segment 4 from Ponds A 3, A 4. B 5 or C 2, analvtical results
for pond specific COCs will be compared against SDWA MCLs for those
constituents for which SDWA MCLs are published COCs for which no
SDWA MCLs are listed will be compared against statewide surface water
standards for Domestic Water Supplv  COCs for which no srate wide Domestic
Water Supplv standards exist will be compared against stare wide Groundwater
Quality standards COCs for which no listed values are available from any of
the above sources will be reported onlv  (These compounds are generallv
chemucals which present negligible health risk and thus have not been addressed
by various regulatory authorities )

° For transfers between ponds within Segment 3 (all ponds) and for recycle
operations at Pond C 2, analyucal results for pond specific COCs will be
evaluated against SDWA MCLs state wide Domestic Water Supply standards and
state wide Groundwater Quality standards according to the same hierarchy
described below for discharge operations

L For spray evaporation operations at Ponds A 1, A 2, B 1. B 2 and the Landfill
Pond, analytical results for pond specific COCs will be evaluated against SDWA
MCL; for those constituents for which SDWA MCLs have been published, with
the exception of 9 parameters which may or mav not be COCs at individual
ponds These 9 parameters are those which were modified by the CWQCC
during standard setting for Segment 5 of Big Drv Creek, and are based on site-
spectfic ambient conditions For these 9 parameters, Segment 5 point values are
adopted

COC:s for which no SDWA MCLs or modified Segment 5 values are listed will
be evaluated against Statewide Domestic Water Supplv standards, or Statewide
Groundwater Quality standards according to the same hierarchv listed above for
discharge operations
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Comphance 1s assumed, and operations will be conducted 1f analytical results are equal to or
less than the defined point value Values from a single analysis exceeding the defined point
value are not necessarily assumed to be out of compliance Minor exceedances of certain
parameters may be allowable, and will be determined on a case-by-case basis by evaluating
historic water quality fluctuations against the measured value Measured values less than 2
standard deviations greater than the defined point value (based on historic values) will be
evaluated as normal fluctuations for which no additional actions (i e, treatment) are required
Measured values greater than 2 standard deviations higher than the defined point value will
be assumed to be out-of-compliance, and will require treatment

372 Regulatory Compliance

With the exception of the Landfill Pond, for which no stream segment classification has been
made, all ponds under consideration within this IM/IRA Decision Document reside within
Segment 5 of Big Dry Creek Compliance with Segment 5 ambient water quahity requirements
will be determined on an annual basis by a statistical evaluation of all in-pond samples from
all ponds, including the Landfill Pond, on a parameter-by parameter basis Comphance with
Segment 5 values will be determined by taking the 85th percentile of these samples and
comparing this number to the Segment 5 value This method of determining comphance with
Segment 5 standards 1s consistent with the way in which Segment 5 standards were oniginally
established Prior to setting Segment 5 standards, CWQCC reviewed historic site-specific
water quality data and chose 85th percentile values for comparison purposes This document
adopts the same strategy Any parameter not in compliance with Segment 5 values will be
evaluated for future listing as a new COC (if not already listed) or for modification in future
standards setting hearings In addition, investigations into the possible source of the
contaminant and potential remediation efforts will be initiated

Discharge water quahty will be determined on an annual basis by a statistical evaluation of all
samples taken during discharges from Ponds A 3, A4, B-5 and C-2 Comphance with Segment
4 standards will be determined by taking the 85th percentile of these samples and comparing
this number on a parameter-by-parameter basis to the Segment 4 values Any parameter not
1n compliance with Segment 4 values will be evaluated for future listing as a new COC (f not
already listed) or for modification in future standards setting hearings In addition,
investigations 1nto the possible source of the contaminant and potential remediation efforts
will be nitiated

e o - . = Lt
s o e i Ve e P e
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373 Reporting

An annual water quality compliance report will be generated listing the results of annual and
quarterly sampling efforts (see Section 5 1 6) and the compliance evaluations for Segment 5 and
Segment 4 standards described above This report will be delivered to regulatory agencies 1n
fulfillment of regulatory reporting requirements A summary of operational data, including
flows, total volumes, operations conducted, and non routine occurrences, if any, will also be
provided on an annual basis

Non routine occurrences will also be reported at the time of the event through the existing
Occurrence Notification process Other regulatory reporting required by existing agreements
and procedures include Discharge Monitoring Reports under the NPDES permit, bio
monitoring results under the NPDES Federal Facilities Compliance Agreement and discharge
notifications by agreement with CDH
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CHAPTER 4
SCREENING AND ANALYSIS OF POND WATER
MANAGEMENT OPTIONS

—
—
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Chapter 4 describes the decision-making process used to select viable pond water management
options for this Interim Measures/Intertm Remedial Action (IM/IRA) Decision Document
This chapter develops pond water management options on a broad scale, and performs a two-
level screening process that elimnates alternatives which are not feasible Chapter 5 continues
the option selection process with a qualitative analysis of options that pass the Chapter 4
screemung process 'The final proposed action(s) will be selected from those options evaluated

in Chapter 5

The options screening process must document the assumptions that apply to water sources
influent to the ponds The assumptions for water sources are as follow

1 Discharges from the sewage treatment plant (STP) must comply with the
effluent limitations established by the National Pollutant Discharge Elimination
System (NPDES) permut This permut 1s currently being re-negotiated, and final
limits are unavailable For this document, 1t 1s assumed the new permut will
require STP discharges to comply with numenc water quality standards
established by the Colorado Water Quality Control Commussion (CWQCC)
including newly adopted standards for radionuclides Currently, these are the
standards for Segment 5 of Big Dry Creek, South Platte River Basin

2 Under current Clean Water Act (CWA) regulations, most industries are
required to apply for "general" or "individual” stormwater-related NPDES
permuts’ These permits generally require the implementation of Best
Management Practices (BMPs) to prevent pollutants from entering stormwater
prior to therr being discharged to receiving waters, and apply specific
monitoring requirements to stormwater discharge points However, numeric
standards do not apply to the stormwater discharge points

The Rocky Flats Plant (RFP) has applied for, but has not yet recerved, a new
NPDES permit for stormwater This permut application contains seven
stormwater discharge points, covering all outfalls from the core area of the plant
site?  For this document, 1t 1s assumed stormwater discharges from the core area
will be subject to the aforementioned BMP-level controls and monitoring
requirements only, consistent with expected NPDES permut requirements No
numeric stream standards will apply to these discharges
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Through 1ts existing Spill Prevention, Control and Countermeasures (SPCC)/
BMP Plan’®, RFP has identified and implemented many of the measures recom-
mended by the US Environmental Protection Agency (EPA) and the State of
Colorado to limut the likelthood that significant pollution of pond water will
occur from stormwater runoff Stormwater runoff entering the ponds could
exceed Segment 5 standards under certain scenanos, however, this possibility 1s
addressed 1n Section 6 3, Proposed Pond Water Management Operations Plan

RFP assumes that no water quality provisions or requirements apply to buffer
zone runoff, prior to this runoff entering the pond system, aside from the
recommendations of the 1993 Rocky Flats Watershed Management Plan
(WMP)* The WMP provides guidance on the use of pesticides at RFP, the
protection of wetlands and habitat, mechanical weed control and erosion
control Such erosion control measures will help to stabilize soils and reduce
the amount of soils which will enter the ponds

Control of discharges from springs, seeps and runoff oniginating from Individual
Hazardous Substance Sites (IHSSs) 1s outside the scope of this IM/IRA Dectsion
Document Although potentially influent to the pond system, these water
sources are addressed by other plans such as the Operable Unit (OU) Remedial
Investigation/Resource Conservation and Recovery Act (RCRA), Facility
Investigation (RI/RFI) work plans, subsequent IM/IRAs and Corrective
Measures Studies/Feasibility Studies (CMS/FS), site remediation-related
documents and the site-wide groundwater monitoring program.

RFP conducts discharges from the OU 1 and OU 2 IM/IRA treatment systems
in accordance with the criteria established by the speafic OU 1 and OU 2
Applicable or Relevant and Appropriate Requirements (ARARs) These
discharges, which are influent to the pond drainage systems, generally meet their
respective ARARs, which are based on Segment 4 Stream Standards

Interpond transfers, releases from an upstream pond to a downstream pond, and
off-site discharges from the ponds must comply with the benchmarks established
for this IM/IRA Decision Document However, emergency conditions that
have health and safety ramifications, although not anticipated, may require
emergency transfers or discharges, and take precedence over normal water
quality considerations Conditions warranting emergency transfers or discharges
are detailled 1n Standard Operation Procedures (SOPs) and the Emergency
Preparedness Implementation Plan (EPIP)®
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It important to note that this IM/IRA Decision Document will not directly regulate pond
inflows, including STP effluent, stormwater runoff, spills and return flows from the IHSSs
Furthermore, 1t 1s not possible for this or any other document to ensure upstream control
measures will guarantee that water sources influent to the ponds will comply with the adopted
benchmarks Therefore, the goal of the screening and analysis process 1s to select options that
effectively manage potentially contaminated water sources 1n the event upstream controls fail

Section 4 1 of this chapter describes the screening methodology employed 1n selecting potential
options to accomplish this task Sections 4 2 through 4 8 provide brief descriptions of each
potential option, and present the justification for rejecting or retaining each option for further

evaluation
41 IM/IRA PLAN SCREENING PROCESS

Over 80 potential pond water management options were developed 1n "brainstormuing" sessions
with RFP representatives This section describes the screening process used to evaluate the
potential pond water management options and narrow the list of options to those most likely
to achieve the objectives of the IM/IRA process The screening process utilizes two types of
screening criteria (1) statutory critenia from Section 121 of Comprehensive Environmental
Response, Compensation and Liabilty Act (CERCLA)® as promulgated by EPA 1n the
National Contingency Plan (NCP), and (2) IM/IRA criteria, 1 e, the goals and objectives of
this document These criteria are described 1n Sections 4 11 and 4 1 2, respectively, and are
organized into primary and secondary screening elements, described 1n Sections 4 1 3and 4 1 4,
respectively This multi-level approach resulted tn a short list of 21 viable options which are
analyzed further in Chapter 5 Table 4-1 lists and briefly describes the full set of options that
were considered 1n the screening process (Flow charts [Figures 4-1 and 4-2] show the primary
and secondary screening processes schematically ) Table 4-2 shows the option screening results
Within Tables 4-1 and 4-2, each option 1s grouped with other options that have the same
function (e g, spill control, treatment, storage, etc) Tables 4-1 and 4-2 and Figures 4-1 and
4-2 are located at the end of this chapter

411 Statutory Criteria

The document, Guidance on Preparing Superfund Decision Documents, by the Office of Solid
Waste and Emergency Response (OSWER) Directive 9355 3-027 and associated fact sheets
describes nine critena to be used in the analysis of alternatives for interim remedial actions
These nine criter1a are used 1n this IM/IRA process to determine which alternatives will ikely
meet statutory criteria



DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93
Page 44 Chapter 4 Screening and Analysss of Pond Water Management Options

Application of these nine criteria (within a typical IM/IRA process) also presupposes that an
RI/RFI or other detalled site charactenzation activities have already been completed
Although extensive and comprehensive surface water momitoring activities have taken place
at RFP, the goals of these monitoring activities were different from the goals of this IM/IRA

process Since no RI/RFI or CMS/FS has been prepared for pond water management at RFP,
characterization tasks that typically precede an IM/IRA process have been incorporated into

this IM/IRA Decsion Document to the extent possible

The nine EPA cnitenia form the basis of the option screeming process and later are used for
comparative evaluations The mine criteria are composed of two threshold critenia, five
primary balancing criteria and two modifying criteria. These criteria are incorporated 1nto the

primary and secondary screening processes discussed 1n this chapter, as well as the qualitative
analysis process discussed in Chapter 5 The critena are as follow

Threshold Cnitenia

1 Overall Protection of Human Heaith and the Environment
2 Compliance with Benchmarks

Primary Balancing Criteria

3 Long-term Effectiveness and Permanence
4 Reduction of Toxicity, Mobility or Volume through Treatment
5 Short-term Effectiveness

6 Ability to Implement
7 Cost

Modifying Criteria
8 State/EPA Acceptance

9 Community Acceptance
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These criteria are incorporated into Figures 4-1 and 4-2, the critical questions considered by
regulatory reviewers to evaluate whether these criteria are met are listed below

4111 EPA Critenia #1 - Overall Protection of Human Health and the Environment
° Does the alternative provide adequate protection?
] Are nsks eliminated, reduced or controlled through treatment,

engineering controls or institutional controls to levels that are protective
of human health and environment?

4112 EPA Criteria #2 - Compliance with Benchmarks

° Does the alternative meet all benchmarks selected for and applicable to
this IM/IRA Decision Document or, if appropriate, provide the grounds
for invoking a waiver?

4113 EPA Criteria #3 Long-term Effectiveness and Permanence

° Does the alternative maintain rehable protection of human health and
the environment over time, after cleanup levels have been mer?

(Note This criteria has not been used 1n the primary and secondary screening
process because 1t 1s not generally considered by EPA to be relevant to a
temporary measure implemented as an interim action, however, the degree to
which the option 1s consistent with and supports long-term actions 1s a key
consideration 1n the comparative analysis of options given 1n Chapter 5)

4114 EPA Crtena #4 - Reduction of Toxicity, Mobility or Volume through
Treatment
° What 1s the anucipated performance of the treatment technologies for

each treatment alternative?
4115 EPA Crntena #5 - Short-term Effectiveness

L Does the alternative have any adverse impacts on human health and the
environment during the construction and implementation period?

o Can mutigation techniques minimize adverse effects?
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° What are the methods that will achieve protection, and how long wall
1t be unt1l protection 1s achieved?

4116 EPA Crteria #6 - Ability to Implement

° Is the alternative technically and administratively feasible?

° Are the services and matenals available for a particular option?
4117 EPA Criteria #7 - Cost
® What are the present worth, capital and operation and maintenance

(O&M) costs for the alternative?

4118 EPA Cnteria #8 - State/EPA Acceptance
o Are regulatory agency comments and concerns addressed?

° Do the regulatory agencies accept the selected recommended remedy?

4119 EPA Critena #9 - Community Acceptance

° Are the public’s comments and concerns addressed?

(Note Specific responses to public and agency comments are addressed 1n the
Responsiveness Summary section of the IM/IRA Record of Decision )

The above EPA criteria, along with the IM/IRA criteria listed below, have been incorporated
into the primary and secondary screens described 1n Section 413 The EPA and IM/IRA
criteria are consohidated and rearranged in the primary and secondary screens to best reflect
a logical IM/IRA screening procedure for pond water management

412 IM/IRA Criteria

IM/IRA criteria focus the evaluation and selection process on alternatives that are directly
applicable to the IM/IRA process Any option retained for further evaluation must fall within
the defined scope, goals and objectives of the IM/IRA Decision Document Thus requirement
is reflected both 1n primary and secondary screening mechanisms Criteria associated with the
defined scope, goals and objectives of the IM/IRA Decision Document include

1 Does the option address on-site pond water management problems or 1ssues?®
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2 Is the option compatible with anticipated CWA management practices?
3 Is the option independent of, but consistent with, OU actions?
4 Is the option interim, can the option be implemented within five years?

CERCLA requures that all interim actions should be consistent with, and not preclude the
implementation of, the expected final remedy Since OU actions are subject to CERCLA and
RCRA, this requirement 1s addressed as part of IM/IRA criteria #3

413 Primary Screeming Process

The objective of the primary screeming process 1s to use EPA and IM/IRA criteria to
determine which alternatives should be analyzed 1n more detail via secondary screening, and
which should be dropped from further consideration The primary screening process can be
viewed as a "fatal flaw" evaluation 1n which each option 1s evaluated against the requirements
of the IM/IRA process

Both EPA criteria and IM/IRA criter1a, as described 1n Sections 4 1 1 and 4 1 2, were used 1n
developing the primary screening elements Descriptions of the seven primary screening
elements, their relationship to the underlying EPA and IM/IRA criteria, and a justification for
their use are given below Figure 4-1 shows a flow chart of the pnimary option screening
process

4131 Primary Screen #1 - Option 1s Protective of Human Health and the
Environment

Primary Screen #1 relates directly to EPA Criteria #1 Options which pass this screen, at a
minmimum, do not increase overall risk to human health or the environment over existing
management practices that have been found to be protective Options that increase
contamunant mobulity or result 1n cross-media impacts do not meet the statutory intent of
CERCLA Such options are therefore unacceptable, or fail

4132 Primary Screen #2 - Option Complies with Numeric Benchmarks

Primary Screen #2 partially fulfills EPA Critenia #2 Proposed benchmarks selected 1n this
IM/IRA Decision Document (see Chapter 3) are the applicable or relevant and appropriate
requirements adopted from existing laws and regulations Numeric benchmarks evaluated as
part of Primary Screen #2 are chemical-specific and do not consider action and location-specific
requirements Action and location-specific requirements are addressed separately (see Primary
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Screen #3) For the purposes of this screening element, options that do not meet the proposed
numeric benchmarks are rejected

4133 Primary Screen #3 - Option Comphlies with Permuts, Agreements, Laws and
Regulations other than Numeric Benchmarks

Primary Screen #3, when combined with Prnimary Screen #2, fulfills the remaning
requirements of EPA Criternia #2 Legal requirements controlling certain actions or actions
at certain locations such as federal wetlands legislation, the Endangered Species Act, Bald Eagle
Protection Act, or other laws or regulations, are specifically included as location or action-
specific benchmarks 1n this IM/IRA Decision Document These non-numeric requirements
may prevent or delay certain options from being implemented For example, the Bald Eagle
Protection Act prohibits the construction or disturbance of land within bald eagle nesting
areas Simularly, the CWA prohibits construction efforts resulting 1n a net loss of wetlands
greater than 1 acre Options which would involve the violation of these or similar laws and
regulations are rejected Other possible constraints include the REP RCRA Part B permut, the
NPDES permut, and various agreements such as the Interagency Agreement (IAG), Agreement
in Principle (AIP) and Federal Facilities Comphance Agreements (FFCAs)

4134 Primary Screen #4 - Option 1s Technically Feasible

Primary Screen #4 relates to EPA Criteria #6 Options for which the technology does not yet
exist will be impossible to implement within the desired time frame IM/IRAs are by their
nature short-term or interim measures, and are not intended to be research and development
actions Innovative or experimental technologies, once proven, can be incorporated 1nto final

actions as appropriate
4135 Primary Screen #5 - Option Addresses On-site Pond Water Management

Primary Screen #5 1s designed to assume that IM/IRA options fall within the scope of the
IM/IRA Decision Document This IM/IRA Decision Document 1s not intended to address
all actions or operations at RFP related to surface water runoff, but 1s focused on the surface
_water detention ponds Options which address only surface water issues hydraulically
upgradient or downgradient of the detention ponds are excluded from further consideration
mn this IM/IRA Decsion Document For example, deficiencies in STP operauons are
addressed by the NPDES-FFCA”®, and discharges from the STP are regulated by an individual
NPDES’ permit  Possible modifications to these operations would, therefore, not be the focus
of any options which will be considered further in this IM/IRA Deasion Document
Sumilarly, options which focus on remediation of soil, sediments or groundwater within the
surface water detention ponds are not within the scope of this document, other plans and
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programs such as RI/RFI OU Work Plans address this in detail Also, such options involving
remediation cannot be achieved on an interim basis

4136 Primary Screen #6 - Option 1s Compatible with CWA Management Practices

Primary Screen #6 assures that options are consistent with administrative requirements of the
CWA, which regulates stormwater management at industrial facithiuies RFP must comply with
the existing SPCC/BMP Plan?, the Stormwater Pollution Prevention Plan (SPPP), and the O1l
Pollution Prevention Plan (OPPP) which 1s being prepared under the auspices of the CWA
These documents define on-site source control, spill management and response actions designed
to provide primary upstream control of potential water contaminants 1n accordance with 40
CFR 1121, 1123, 1127, 1222, 122 21, 122 26, 122 44, 125 100 and 125 101 Opuons which
are not compatible with these requirements are likely to be redundant or contradictory and
are rejected on that basis

4137 Primary Screen #7 - Option 1s Independent of OU Actions

Primary Screen #7 also relates to the scope of this IM/IRA Decision Document Management
of surface water sources which are directly traceable to OUs, or being addressed under current
OU work plans, feasibility studies, and remedial investigations, are driven by schedules
contained within the IAG and are outside the scope of this IM/IRA Decision Document For
example, remediation of pond sediments in the Walnut Creek drainage will be investigated,
and 1f necessary, performed as part of OU 6 actions Simularly, capture and treatment of
leachate from the landfill will be investigated as part of OU 7 In addition, the need for and
the selection of approprnate interim and final remedial actions at these sites must necessarily
wait for required characterization and feasibilitv studies to be completed Therefore, remedial
action options which cannot be accomplished independent of defined OUs are excluded from
further consideration within this document

414 Secondary Screening Process

The secondary screening process uses appropriate EPA and IM/IRA criter1a to eliminate
_options that probably will not achieve beneficial results The three secondary screens that
follow are used to indicate whether beneficial results are likely to be achieved Options which
can be implemented quickly, prevent environmental degradation, improve water management,
and facilitate final actions will likely have beneficial results
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4141 Secondary Screen #1 - Option Can Be Operative In Less Than Five Years

Secondary Screen #1 addresses EPA Critena #6, and IM/IRA Criteria #4 In order for an
opuion to provide discernable benefits, matenal and equipment must be purchased and
installed, facilities must be constructed, and administrative or operational controls must be put
n place This IM/IRA Decision Document 1s, by definition, intenim or short-term 1n nature
and 1s designed to address immediate problems or concerns Options that involve lengthy
permitting actions, are dependent on completion of long-term IAG activities, or require
congressionally-approved expenditures over multiple years are unhkely to achieve beneficial
results 1n an interim fashion

The 1dentified time frame for this IM/IRA Decision Document 1s five years, after which, if
appropnate, final remedial action plans for OUs 5, 6 and 7 will be implemented Oprions
which cannot be implemented within five years are beyond the scope of this IM/IRA Decision
Document and are rejected from further consideration

4142 Secondary Screen #2 - Option Reduces Overall Risk to Public Health or
Environment

Secondary Screen #2 1nvolves assessing the option, on a conceptual level, to determine whether
1t will reduce risk to public health or the environment This screen differs from Primary
Screen #1 1n that 1t focuses on reduction of nisk rather than no increase 1n nsk  Options
which involve approved treatment technologies and do not relocate possible contaminants are
generally considered to reduce risk Secondary Screen #2 addresses EPA Criteria #1 and #4,
which are designed to satisfy important statutory requirements of IM/IRAs listed 1n Section
121 of CERCLA® For this IM/IRA Decision Document screening element, no numerical nsk
reduction values are calculated

This screening element also complies with the statutory preference for treatment as a principle
element of remedial actions by disregarding (for screening purposes) the effectiveness or
efficiency of specific treatment technologies, allowing "treatment” to be evaluated qualitatively
Water-borne contaminants pose a risk to public health and the environment, so any option
with the potential to reduce the volume or toxicity of contaminants through treatment will,
by definmion, reduce overall risk and therefore passes this screen  Options that enhance the
ability to capture and hold potentially contaminated water will reduce contaminant mobulity,
thereby reducing overall nsk, and also pass this screen

PO
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Conversely, options which rely solely on dilution of contaminants, regardless of numeric nisk
level, will increase the volume of water potentially subject to treatment and are contrary to
the intent of EPA Critenna #4 Such options are rejected Simularly, engineering or
institutional measures which rely on additional land-based containment facilities would not
limit the potential mobility of contaminants as required by EPA Criteria #4, do not comply
with the specific intent of this IM/IRA Decision Document to hmit the spread of

contamunation, and are rejected

Rusks not related to direct chemcal exposure are also addressed by this screening element
Even though quantitative nisk values have not been determuned for the risk posed by
catastrophic events such as dam failure or major fire, the possibility that any option mught
contribute to these high-risk, low-probability events 1s considered in the context of their
impact on pond water and the ability of the pond management system to protect downstream

waters

4143 Secondary Screen #3 - Short term Adverse Impacts of Option Can Be Mitigated

Secondary Screen #3 also addresses EPA Criteria #1 and #5 Most options, particularly those
involving construction efforts, have predictable adverse effects on the environment These
effects include dust generation, destruction of habitat, o1l spills from construction vehicles,
dewatering or excavation of wetlands, increased sediment loading to streams via stormwater
runoff, and other potential impacts Generally these effects are short-term 1n nature and can
be mitigated or controlled through proper engineering and construction management and
result 1n little or no long-term damage

The purpose of Secondary Screen #3 1s to provide a final check on each option to ensure that
no unacceptable short-term risks or long-term cross-media impacts will result For example,
excavation of radioactively or chemically-contaminated pond sediments 1n the absence of
physical control structures could lead to transport of these contaminants downstream,
irrespective of institutional or administrative controls The likely result would be elevated
shortterm public or environmental exposures, and/or the creation of new or enlarged
contamunation sites that would require additional remediation  Options that have the potential
to create long-term adverse effects, or for which short-term risks are unacceptably high, are
rejected from further consideration

The following text evaluates various conceptual level options for pondwater management based
on the screens described above The evaluated options are briefly described 1n Table 4-1, and
the outcome of the evaluation 1s summanized 1n Table 4-2 The options screened are organized
Into seven categories
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42 CWA-/NPDES-regulated Water Management
43  Operable Unit Interactions

44  Spill Control Options

45  Storage Options

46  Treatment Options

47  Alternative Water Transfer Options

48  Water Monitoring Options

Those options which pass the pnmary and secondary screening are discussed only briefly in
this chapter because they are the focus of Chapter 5 and Appendix F  For those options
which fail the screening process, the corresponding text in this chapter summarizes the
components and evaluation of screening criteria

42 CWA-/NPDES-REGULATED WATER MANAGEMENT REQUIREMENTS

An objective of this IM/IRA Decision Document 1s consistency with the Pollution Prevention
Plans (PPPs) and BMPs 1nitiated under the CWA, and with the requirements to be imposed
by the new RFP NPDES combined permut for stormwater and STP effluent The NPDES
permit provides upstream controls for water entering the pond system Consistency between
numeric limits imposed on STP effluent by the NPDES permut and those imposed by this
IM/IRA Decision Document’s benchmarks 1s desirable to prevent a situation in which ambaent
water quality 1s iz compliance at one location (the STP discharge point) and out of compiiance
at a different point just downstream, with no change in water quality

For stormwater discharges, the new permut 1s expected to require RFP to prepare separate
SPPPs and OPPPs, and to implement additional BMPs An SPPP for RFP is being developed
to follow the requirements of 40 CFR 122'° An OPPP 1s being developed to follow the
requirements of 40 CFR 112" A BMP Plan is a separate requirement of 40 CFR 1252 BMPs
address the control of peak flows and water quality of runoff from the 1ndustnal plant site and
raw-material storage areas to recetving waters

All of the options listed 1n Section 4 2 pass both the primary and secondary screening critena.
_As a group, these options are already being implemented to comply with existing and expected
requirements of the CWA as well as specific provisions of the existing RFP NPDES permut’
The new RFP NPDES permit being negotiated 1s not expected to contain numeric standards
for water quality that are significantly different from Segment 5 stream standards, nor 1s 1t
expected to contamn provisions which would delete plans and programs already in place For
the purposes of this document, these options are all "no action” alternatives They are
included for completeness, and to foster an awareness of existing upstream pollution control

measures

fd%
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421 On-site Spill Collection, Routing and Storage
4211 Implement Source Reduction BMPs

This option passes the screening criteria because 1t includes BMPs addressing housekeeping
procedures, preventive maintenance operations and substitutions of hazardous chemuicals with
non-hazardous replacements These BMPs are being implemented

4212 Implement Spill Prevention, Control & Countermeasures Plan

This option passes the screening criteria because 1t addresses response policies and procedures
for the prevention, control and remediation of soils impacted by a spill as required by the
CWA An SPCC Plan exists and has been implemented at RFP

4213 Implement Spill Mitigation BMPs

This option passes the screening criteria because 1t implements BMPs for contaminant source
reduction, spill response practices and spill recovery such as installation of drip pans 1n work
areas and floor drain collection basins These BMPs are currently being implemented

422 Stormwater Collection, Routing and Storage

4221 Prepare and Implement Stormwater Pollution Prevention Plan

This option passes the screening criteria because 1t addresses site-wide policies and practices
designed to limit the transport of natural and man-made contaminants to stormwater The
SPPP 1s being finalized and will be implemented 1n Fiscal Year (FY) 1994

4222 Prepare and Implement Ol Pollution Prevention Plan

This option addresses policies and practices designed to limit the exposure of oil-containing
equipment or vessels, such as tanks and tank farms, to stormwater flows This OPPP s being
prepared and will be implemented in FY 94

4223 Implement Exposure Minimization BMPs

This option passes the screening criteria because 1t includes BMPs for covering storage areas

and managing contatnment practices and flow diversions to minimize stormwater contact with
potential pollutants These BMPs are currently being implemented
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423 STP Effluent Discharge & Routing

4231 Implement Monitoring Requirements of NPDES-FFCA

This option passes the screening criteria because 1t addresses requirements of the NPDES-
FFCA? pertaining to STP effluent that 1s influent to the ponds Aspects of the NPDES-FFCA*
addressing STP influent or operations prior to discharge are not considered

43 OPERABLE UNIT INTERACTIONS

Options 1n this category were mitially considered because they address the management of OU
water sources which ultimately drain to the ponds However, options which address the
remediation of specific OUs are beyond the defined scope of this IM/IRA Decision Document
and therefore do not pass the screening process It 1s inherently redundant and potentially
contradictory to also address these 1ssues as part of this IM/IRA process For example, even
though groundwater sources are assumed to be contnbuting minor flows to the ponds, these
sources are not fully characterized, are traceable to an existing OU, and would be remediated
as part of the larger scope of OU actions driven by comphiance schedules contained within the

IAG13

All of the options listed 1n Table 4-2 under OU Interactions fail the primary screening critena
on the basis of their dependence on planned or ongoing OU RI/RFI and CMS/FS activities
The appropriateness of response actions associated with the above sources 1s determined by the
lead agency during scoping or at other points in the RI/FS process® specific to the OU 1n
question Many of these options may be appropriate, but are necessarily deferred to other

programs
431 Dnill Wells to Capture/Pump Groundwater

This option fails the screening criteria because pumping of groundwater 1s a source removal
action, presumably associated with a specific OU for which charactenization efforts and
corrective measures evaluations (under the purview of the IAG) have not been completed
This option 1s also exclusively a groundwater action and 1s not pertinent to pond water

management

s

432 Capture Seep/Springs Flows and Pump to Existing OU Storage

This option fails the screening criteria because the source of seeps and springs which present
water quality concerns can be traced directly to an OU or IHSS Management of these water
sources cannot be done independent of OU actions In addition, the management of water
sources which are physically beyond the pond system 1s beyond the scope of this IM/IRA

B
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Decision Document Pumping of these sources to an existing OU, and treatment of this water
at the OU will also require a change to the specific OU Record of Deaision (ROD) per the
requirements of section 117(b) of CERCLA®

433 Capture and Store Landfill Leachate Flows

This option fails the screening criteria because 1t would require construction efforts within the
boundaries of OU 7, which would require in-depth characterization of site conditions and
calculation of potential worker exposure prior to commencing construction activities These
characterization steps cannot be accomplished independent of ongoing OU 7 activities
Charactenization of OU 7 soil, sediment, leachate and water media are contained within OU 7
work plans, and remedial alternatives will be selected under the auspices of the OU 7 IM/IRA
or CMS/FS These activities are under the purview of the IAG, and are outside the defined
scope of this IM/IRA Decision Document

4 34 Capture and Store Individual Seep/Springs

This option fails the screening criteria because the source of seeps and springs which present
water quality concerns can be traced directly to an OU or IHSS Management of these water
sources cannot be accomplished independent of OU actions In addition, the management of
water sources which are physically beyond the pond system 1s beyond the defined scope of this
IM/IRA Decision Document

435 Capture and Store Building Foundation Drain Water

This option fails the screening critena because potenually contaminated groundwater
intercepted by footing/foundation drains 1s already under the purview of a number of ongoing
activities and programs These acuvities and programs include a one-time sampling of
footing/foundation drains conducted by the EG&G Rocky Flats, Inc Surface Water Division
(SWD) 1n 1993 The 1ntent of this one time sampling was to identify and separately manage
any footing/ foundation drains that did not comply with Segment 5 stream standards SWD
1s also implementing a Drain Identification Study to identify any high-nisk areas in which
_contaminants within a building could reach footing/foundation drains (such as through cross-
connections or floor cracks, etc) Simularly, footing/foundation drains are being addressed by
a number of RFP Environmental Restoration activities/projects, including OU 8, OU 9, the
Integrated Operable Unit and the Industrial Area IM/IRA Ths surfert of projects addressing
footing/foundation dramns, and the fact these drains do not directly discharge to the drainage
(k/ ponds, makes 1t unnecessary for the IM/IRA to consider these flows
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436 Reroute OUs 1 & 2 Treatment System Discharges to New On-site Location

This option fails the screening criteria because OU operations are controlled by the IM/IRA
RODs Changes to RODs must be documented according to Section 117(b) of CERCLA prior
to implementation, and are therefore not independent of OU actions In addition, changes
to OU discharge locations or other discharge parameters do not directly address pond water
management and are outside the scope of this IM/IRA Decision Document

437 Reroute OUs 1 & 2 Treatment System Discharges to Off-site Location
(or Segment 4)

This option fails the screening criteria for reasons sumular to 4 3 6 above Of particular note,
the IM/IRAs for these two OUs do not speafy Segment 4 water quality critenia as ARARs
for their treatment system discharges In order to meet these state-promulgated requirements,
the RODs for these OUs would require amendment to adopt Segment 4 criteria as ARARs

prior to implementing this option

438 Recycle OUs 1 & 2 Treatment System Discharges to RFP Industrial Loop

As with Options 4 3 6 and 4 3 7, this option fails the screening criteria because changes in OU
discharge locations do not address pond water management, are not independent of OU
actions, and are therefore beyond the scope of this IM/IRA Decision Document In addition,
this option 1s feasible only on a limited basis due to the lack of usable capacity within the RFP
industrial loop and competition from other recycle sources

439 Evaporate Discharges from OUs 1 & 2 Treatment Systems
This option fails the screening criteria for reasons identical to Option 4 3 8, above

44 SPILL CONTROL OPTIONS

Section 4 4 briefly discusses present programs to prevent spills at RFP and BMPs that will both
help prevent spills and provide control measures 1n the event of a spill These spill prevention
programs at RFP are required by regulation and have been implemented Ongoing efforts will
identify the need for additional actions to further reduce the possibility of spills, but these
programs are not used to meet any compliance criteria based on numeric standards

Options evaluated as part of this section assume that, although prevention of spills 1s preferable
to managing spills, no amount of spill prevention can eliminate the possibility of a spill  Spall
control options are essentially storage options that allow capture of potentially contaminated
water on a non-routine or emergency basis Diversion facilities are an essential component of
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all of the options Except for Option 4 4 5, diversion facilities are not spectfically addressed
or evaluated as stand-alone options

441 Construct One Off-line Pond for Spill Control/Capture

A Option Components and Basis of Conceptual Design

Storage - This option requires the construction of one centralized, off-line spill control
pond sized 1n the range of the current spill pond capacity The total live spill capacity
of the four current spill ponds (A-1, A-2, B-1 and B-2) 1s 20 5 acrefeet The C-2 pond
1s considered strategically located and adequately sized and would not be replaced

Pumps and Piping - Since this concept employs one off-line pond to serve both the A-
and B-series dranages, considerable pumping and piping would be required A
conceptual design for pipes and pumping would be simlar to the design used for a
centralized tank farm as described 1n Appendix F (Option 4 4 3) which specifies two
3 6-cfs pump stations This option requires 6000 feet of 8-inch diameter polyvinyl
chloride (PVC) pipe since the only suitable location for an off-line pond of 20 5 acre-
feet 1s below the terrmunal pond A4

B Screening Criteria
B1  Primary Screening
This option passes the primary screening critena
B2  Secondary Screening

This option fails the secondary screening criteria because of its inability to
reduce overall risk to public health or the environment and because short term
impacts of this option can not be mitigated

The existing topography himuts the potential location of a single off-ine pond
of adequate size to an area below the existing terminal pond A-4 A spill event
from this pond during a major storm, resulung in overflow conditions, or
catastrophic events such as a dam breach, will result 1n direct off-site discharge
of contamunants A spill control facility below existing catchments 1s considered
an increased rather than reduced threat to the public and the environment
This option also represents a geographic increase to the extent of potential
contamunation, resulung in long term impacts requiring additional future
remediation efforts
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442 Construct Off-line Ponds for Each Drainage for Spill Control/Capture

A

Option Components and Basis of Conceptual Design

Storage - This option includes the construction of 2 off-line spill control ponds (1 per
basin)

These reservoirs would be sized such that their combined capacity 1s no less than the
capacity currently available The total live spill capacity of the 4 current spill ponds
(A-1, A-2, B-1 and B-2) 15 205 acrefeet The C-2 pond 1s considered strategically
located off-line and would not be replaced 1n this option

Pumps and Piping - Since this concept employs off-line ponds, pumps would be
requured A conceptual design for pipes and pumping would include 2 pumps at 3 6
cfs each For this option 7000 feet of 8-inch diameter PVC pipe 1s specified since the
only sutable off-line locations are below the terminal ponds (A-4 and B-5)

Screening Critena
B1  Primary Screening

This option passes the primary screening critena

B2  Secondary Screening

This option fails the secondary screening criteria because of its mability to
reduce overall nisk to public health or the environment and because short-term
impacts of this option can not be mitigated

The existing topography limuts the potential location of a muluple off-line
ponds of adequate size to an area below the existing terminal ponds A4, B-5 or
C-2 A spill event from this pond during a major storm, resulting 1n overflow
conditions or catastrophic events such as a dam breach, will result 1n direct off-
site discharge of contamunants A spill control facility below existing
catchments 1s considered an increased rather than reduced threat to the public
and the environment This option also represents a geographic increase to the
extent of potential contamination, resulting in long-term impacts requining
additional future remediation efforts
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443 Construct Centralized Tank Farm for Spill Control/Capture

This option passes the primary and secondary screening criternia because a suitably-sized and
surtably-located tank farm will be capable of capturing the majority of a spill, with overflows
captured by an existing on-site pond, thus preventing downstream release of contaminants

Details of this option are contained 1n Appendix F (Option 4 4 3)
4 44 Construct Tanks for Spill Control/Capture on Each Drainage

This option passes the primary and secondary screening criteria  Suitably-sized and suitably-
located spill control tanks would be capable of capturing the majority of a spill, and any
overflows could be captured by an existing on-site pond, thus preventing downstream release
of contaminants Details of this option are contained 1n Appendix F (Option 4 4 4)

445 Construct Diversions at Individual Stormwater Outfalls for Spill Control/Capture

A Option Components and Basis of Conceptual Design

Channel Construction - This option would involve the construction of several new
diversion ditches throughout the plant site 1n order to direct minor spill flows from
individual stormwater outfalls to small retention areas These retention areas would
allow quick 1solation of a small spill and prevent mixing the spill with "dead" storage
water 1n the existing spill control ponds

Approximately 10 diversion ditches would be 1nstalled across the plant site and would
require the construction of approximately 2000 linear feet of diversion ditch leading to
the spill retention areas

B Screening Criteria

B1  Primary Screening
This option fails the primary screening because 1t does not directly address on-
site pond water management Spills are assumed to be conveyed by stormwater
and at current design flow rates, the volume of runoff 1s likely to overwhelm
a small control/capture area requiring subsequent downstream capture

B2  Secondary Screening

N/A




DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93
Page 4-20 Chapter 4 Screening and Analysis of Pond Water Management Options

446 Construct Storage at Individual Stormwater Outfalls for Spill Control/Capture

A

447

Option Components and Basis of Conceptual Design

Tanks - This option would involve the sizing and placement of tanks or retention
ponds at the 7 identified stormwater outfall locations where stormwater leaves the
industrialized areas of RFP  The combined volume of these tanks or ponds would be
stmular to the combined hive spill control volume of 20 5 acre-feet 1n the existing ponds
and represents the volume generated by a 1- to 2-year storm event

Screening Critena

B1 Pnmary Screeming

This option fails the primary screeming because 1t does not directly address on-
site pond water management, and 1s also questionable 1n regard to 1ts technical
feasibility Topographic and geographic limitations make construction of
adequately-sized retention ponds infeasible Tank placement would require
sigmficant excavation and possible interference with other RFP operations and
activities  Overflow from these tanks resulting from storms greater than the 2-
year event would continue to enter normal drainage paths (and the ponds)

B2  Secondary Screening

N/A
Utilize Existing Tanks for Spill Control/Capture
Option Components and Basis of Conceptual Design
Pumps - This option would involve the pumping of spill-contaminated water from new
sumps upstream of the existing spill ponds to available existing tanks throughout RFP
The only tanks having adequate available capacity are those associated with the OU 4
treatment facility (1,380,000 gallons)
Pumps rated at 3 6 cfs would be required to transfer an incomng spill-contaminated
flow to the tanks One pump station would be located upstream of Pond A-1 and one

upstream of the B-1 pond

Pipes - An estimated 8000 feet of 8-inch diameter PVC pipe would be required to move
spill-contaminated water from the sumps to the OU 4 tanks

B eEmc v e e S o
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B Screening Criteria

B1  Primary Screemng

This option fails the primary screening criteria  The use of the OU 4 tanks for
surface water spills would represent a change of use for OU 4 faciliues A
change to the OU 4 ROD would be required, per the IAG” and section 117(b)
of CERCLA® The option 1s therefore not independent of OU actions
Additionally, the technical feasibility of this option 1s questionable since 1t 1s
unknown whether adequate usable storage capacity would be available when
needed

B2  Secondary Screening
N/A
448 Utilize Existing Ponds A 1, A 2, B-1 and B 2 for Spill Control/Capture

This option passes the primary and secondary screening criteria, and 1s the "no additional
action” option The existing ponds have provided historically dependable spill control, are
cost effective and are considered protective of human health and the environment
Downstream on-site catchment 1s available 1n the event of overflows Details of this option
are contained 1n Appendix F (Option 4 4 8)

449 Consohdate Existing Spill Control Ponds to One per Drainage

This option passes the primary and secondary screening critenna  This option involves
abandoning one pond per dramnage, allowing expedited closure of that pond Assuming
current spill control capacity 1s re-established, and downstream on-site catchment of potential
overflows would be maintained, this option will continue to protect downstream receiving
waters from spills Details of this option are contained 1n Appendix F (Option 4 4 9)

4410 Reuse "Solar Ponds" After Remediation
A Option Components and Basis of Conceptual Design
Pumps - This option would involve the pumping of spill-contaminated water from new

sumps upstream of the existing spill ponds to the solar ponds after they are remediated
Two 3 6-cfs pumps would be specified 1n order to transport spill-contaminated runoff
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Pipes - An estimated 6000 feet of 8-inch diameter PVC pipe will be required to reach
from the new sumps to the remediated solar ponds

Solar Ponds - This option would requure the solar ponds to be reconstructed and hined
after they are remediated.

B Screening Criteria

B1 Prnmary Screening

This option fails the primary screening criteria because 1t 1s not independent of
OU 4 actvities, and because use of the solar ponds for this purposes does not
comply with the specific intent (as specified 1n the Interagency Agreement) to
close the solar ponds and reclaim the site

B2  Secondary Screening
N/A
45 STORAGE OPTIONS

Given that water must be monitored for the presence of contaminants prior to being released
to downstream receiving waters, water storage facilities are an essentiall component of
compliance with the standards and goals of the water management program Storage facilities
must be capable of handling the design flows from water sources so that surface waters can be
retained for a sufficient length of time to allow sampling, analysis and treatment as needed

Storage options evaluated within this section assume routine operations, typical ambient water
quality (no known contaminants present) and normal flow paths Three categories of storage
options are presented 1n this section These categories include STP Effluent Storage Opuons,
Replacement Ponds Options, and Stormwater Collection and Storage Options

451 STP Effluent Storage Options

“These options specifically address the STP effluent as a water source Options include erther
tank storage or independent pond storage as described below
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4511 Construct Storage Tanks for STP Effluent Only

This option passes the primary and secondary screening criteria because 1t allows downstream
discharges to be monitored prior to release, allows transfer to a treatment system if needed,
allows downstream on-site capture of overflows, and 1s techmically feasible Details of this

option are contained in Appendix F (Option 451 1)
4512 Construct Storage Pond for STP Effluent Only

A Option Components and Basis of Conceptual Design

Storage - To remove STP effluent from the B-series ponds, replacement ponds must be
sized large enough to manage STP effluent until 1t can be sampled, tested and approved
for release A reasonable turnaround ume for a Segment 5 analyte suite including
organics, metals and radionuclides 1s 21 days Using a design flow of 0 15 mullion
gallons per day (MGD) and a contingency factor of 25 percent results 1n a required
storage volume of 4 mullion gallons (12 3 acre-feet) Batch sampling prior to release 1s
assumed, thus a second pond of equal size 1s required to collect effluent while the first
pond awaits sampling results In addition, use of the emergency spill control ponds (A-
1, A-2, B-1, B-2) would be required to evacuate an STP pond if 1t 1s contaminated
Inadequate spill pond capacity would require transfer to an "uncontaminated”
containment pond or downstream release

Pump - A 2 2-cfs pump station would be required 1n order to evacuate the water from
the STP storage pond to the existing A- or B-series upper ponds if the STP effluent 1s
contarmnated

Piping - The most suitable location for STP effluent ponds 1s below the terminal ponds
Approximately 2000 feet of 8-inch diameter PVC pipe would be required to connect
new ponds to the STP and to the currently existing ponds

B Screening Critena

B1  Primary Screening

This option passes the primary screening criteria
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B2  Secondary Screening

This option fails the secondary screening criteria because it fails to reduce
overall risk to public health or the environment and because short-term impacts
could not be mitigated. The most probable location for new ponds 1s
downstream from the termunal ponds Overflow of STP effluent storage ponds
1n this location increases the nsk of direct off-site discharge of contaminants
In addition, new ponds will increase the geographic extent of potenual
contamunation and require additional future remediation efforts

452 Replacement Ponds System

All of the options described below involve abandonment of existing ponds and construction
of new ponds to replace the functions currently served by existing ponds Replacement ponds
options include both on-site and off-site alternatives "On-line” ponds are defined as ponds
within natural drainages, "off-line” ponds are defined as ponds outside natural drainages,

including associated floodplains

4521 Abandon Existing Ponds and Replace with On-hine Stormwater Ponds for Each
Drainage (On-site)

A Option Components and Basis of Conceptual Design

Storage - This option requires construction of new on-line stormwater ponds with
storage equivalent to the live storage currently existing in each of the basins which 1s

A-series = 140 acre-feet total live storage
B-series = 72 acre-feet total live storage
C-sertes = 64 acre-feet total live storage

B Screening Criteria
B1 Prnmary Screeming

This option passes the primary screening criteria
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4522

B2  Secondary Screeming

This option fals the secondary screening criteria because 1t does not reduce
overall risk to public health or environment and because 1ts short-term impacts
could not be mitigated Dewatered ponds present a risk of airborne transport
of contaminated sediments Abandoned but partially filled ponds pose higher
health or environmental risks through degraded water quality resulting from
stagnant conditions The addition of new ponds will cause the geographic
extent of potential contammnation to increase and require additional future
remediation efforts

Abandon Existing Ponds and Replace with Off-line Stormwater Ponds for Each
Drainage (On-site)

Option Components and Basis of Conceptual Design

Storage - This option requires construction of new off-line stormwater ponds with
storage equivalent to the "live" storage currently existing 1n each of the basins which
1s

A-series = 140 acre-feet total live storage
B-series = 72 acre-feet total live storage
C-series = 64 acre-feet total live storage

Pump - This option requires 3 very high volume pumps to capture stormwater runoff
and pump 1t to off-line ponds at the rate of inflow to the drainage

Pipes - This option will require piping which 1s capable of delivering pumped water to
the new ponds at the rate of inflow to the drainages

Screening Criteria
B1  Primary Screeming

This oprion fails the primary screening criteria due to technical infeasibility
because the required pumping rate in each dranage must equal or exceed the
inflow rate 1n the drainage For the 100-year storm, inflow rates are 580 cubic
feet per second (cfs), 690 cfs and 250 cfs for the A-, B- and C-series drainages,
respectively  This does not include additional upstream flows from Woman
Creek that will flow 1n the C drainage during an event of this magnitude It
1s not techmcally feasible to build pump stations of this size
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4523

B2 Secondary Screeming
N/A

Abandon Existing Ponds and Replace with a Single, Large Reservoir Off-site
Option Components and Basis of Conceptual Design

Storage - This option would require the replacement of existing on-site storage with an
equivalent off-site storage pond The size of the reservoir would be 280 acre-feet which

1s the combined capacity of all of the A-, B- and C-series ponds

Pump - This option requires 3 high-volume (3 6 cfs) pumps to capture runoff and pump
it to an off-site pond

Pipes - This option will require an estimated 15,000 feet of 8-inch diameter PVC pipe
to carry water from the drainages to an off-site location

Screening Criteria

B1  Primary Screening

This option fails the primary screening criteria for multple reasons Most
importantly, 1t does not allow monitoring of water prior to off-site release
This lack of monitoring would allow unmonitored off-site transport of
contaminants, which 1s not consistent with CWA management practices and 1s
not considered to be protective of human health and the environment

Addwionally, this option fails primary screeming critenia because the required
pumping rate 1n each drainage must equal or exceed the inflow rate in the
drainage For the 100-year storm, inflow rates will be 580 cfs, 690 cfs and 250
cfs for the A-, B- and C-series drainages, respectively It 1s not technically
feasible to build pump stations of this size

B2  Secondary Screeming

N/A
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4524

A

4525

Abandon Existing Ponds and Replace with a Single, Large Reservoir On-site

Option Components and Basis of Conceptual Design

Storage - This option would require a single large reservoir having storage equivalent
to all of the existing storage ponds The size of the reservoir would be 280 acre-feet
which 1s the combined capacity of all of the A-, B- and C-series ponds

Pump - The large reservoir would be placed on North Walnut Creek and pumping
would occur from the other 2 drainage basins Thus option requires 2 high-volume (3 6
cfs) pumps 1n order to capture stormwater runoff and pump 1t to the large reservoir

Pipes - This option will require an estimated 5000 feet of 8-inch diameter PVC pipe per
basin

Screening Critenta

B1  Primary Screening
This option fails the primary screening criterta because the required pumping
rate 1n each drainage must equal or exceed the inflow rate 1n the drainage For
the 100-year storm, the inflow rates will be 580 cfs, 690 cfs and 250 cfs for the
A-, B- and C-series drainages, respectively This 1s not including the additional

flows from Woman Creek that will flow 1n the C drainage during an event of
this magnitude It 1s not technically feasible to build pump stations of this size

B2  Secondary Screening

N/A

Abandon Existing Ponds and Replace with Tankage
Option Components and Basis of Conceptual Design

Storage - This option would require 250 acre-feet of tankage located at a centralized
tank farm

Pumps - This option requires 3 high-volume (3 6 cfs) pumps to capture stormwater
runoff and pump 1t to the centralized rank farm
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Pipes - An estimated 7500 feet of 8-inch diameter PVC pipe would be required to move
the stormwater from the 3 drainage basins to the centralized tank farm

B Screening Critena
B1 Primary Screening

This option fals the primary screening criteria on the basis of technical
infeasibility and impracticality A tank farm would require 81 tanks of a
diameter of 60 feet and a height of 50 feet each, with a total volume roughly
equal to that contained by Mile High Stadium.

Additionally, this option fails primary screening criteria because the required
pumping rate in each drainage must equal or exceed the inflow rate in the
dramnage For the 100-year storm, inflow rates will be 580 cfs, 690 cfs and 250
cfs for the A-, B- and C-series drainages, respectively It 1s not technically
feasible to build pump stations of this size

B2  Secondary Screening
N/A
453 Stormwater Collection and Storage Options

The options described below 1nclude construction of additional stormwater facilivies, re-use of
existing stormwater ponds and/or consolidation of existing stormwater ponds

4531 Maintain and Continue Using Existing On-line Stormwater Ponds

This option passes the primary and secondary screening criteria because the current
configuration and operation of the ponds allows downstream discharges to be monitored prior
to release and maintains multiple locations for catchment to 1solate potential problems and
prevent downstream release of contamunants Details of this option are contained in
Appendix F (Option 45 3 1)
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4532 Maintain Existing Ponds and Add Off-line Stormwater Containment Pond On-
site
A Option Components and Basis of Conceptual Design

4533

Storage - A new pond of 32 acre-feet capacity would be constructed for this option
This capacity represents the deficiency of the A- and B-series ponds to contan the 6-
hour, 100-year magnitude runoff if the maximum pond storage level exusts as a starting
condition for all ponds The new pond would be located between the existing A- and

B-series ponds

Pump - A 2-cfs pump from Pond A4 to the new pond would be required

Piping - An estimated 2000 feet of 6-inch PVC pipe would be required between A4
and the new pond

Screening Criteria

B1  Primary Screening
This option passes the primary screening critenia

B2  Secondary Screening
This option fails the secondary screening criterta because 1ts short-term 1mpacts
could not be miigated The addition of a new pond will increase the

geographic extent of potential contamination requinng future remediation
efforts

Maintain Existing Ponds and Add On-line Stormwater Containment Pond(s) to
Each Drainage

Option Components and Basis of Conceptual Design
Storage - This option would add new, lined on-line ponds 1n each of the three

drainages, providing additional redundancy and greater storage capacity for stormwater
control Lined ponds provide improved 1solation of stormwater from groundwater



DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93
Page 4-30 Chapter 4 Screensng and Analysis of Pond Water Management Options

B Screening Criteria

B1 Pnmary Screening

This option passes the pnimary screening criteria

B2  Secondary Screening

This option fails the secondary screening criteria because sts short-term 1mpacts
could not be mitigated The addition of new ponds will cause the geographic
extent of potential contamination to increase and require additional future

remediation efforts
4534 Consolidate Existing Stormwater Ponds to One Per Drainage

This option passes the primary and secondary screening criteria under the assumption that
total storage capacity of a consohidated pond scenario would be expanded over existing
capacity Full monitoring prior to release of downstream discharges would be maintained
Details of this option are contained in Appendix F (Option 45 3 4)

4535 Consolidate Existing On-line Ponds and Add Off-line Pond(s)
A Option Components and Basis of Conceptual Design

Storage - This option combines features of Option 453 4 (consolidate existing
stormwater ponds to one per drainage) with Option 4 5 3 2 (maintain existing ponds
and add off-line stormwater containment pond(s) on-site) Ponds A-3, B-3 and B4
would be removed Pond A-4 volume would be increased by 35 acre-feet (a 35 percent
enlargement) requiring a vertical increase 1n the dam height of 75 feet Pond B-5
volume would be increased by 1 acre-foot (a 2 percent enlargement) requiring a vertical
increase 1n the dam height of 0 2 feet

Pump - A 2-cfs pump from the terminal pond to the new pond would be required

Piping - An estimated 2000 feet of 6-inch diameter PVC pipe would be required
between the terminal pond and the new off-hne pond.
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B Screening Criteria

4536

B1

B2

Primary Screening

This option passes the primary screening criteria

Secondary Screening

This option fails the secondary screening criteria because 1t fails to mitigate
short-term impacts The addition of a new pond will cause the geographic
extent of potential contamination to increase and require additional future

remediation efforts

Utilize Existing On-line, Off-site Reservoir (Great Western) for Stormwater and
Effluent Storage

Option Components and Basis of Conceptual Design

Storage - Great Western Reservorr has sufficient capacity to manage the stormwater
from South Walnut Creek, North Walnut Creek and Woman Creek

Pumps - One high-volume (3 6 cfs) pump would be required to pump stormwater from
the Woman Creek basin to the Walnut Creek basin

Pipes - Approximately 1/2 mule of 8-inch diameter PVC pipe would be required to
transport the water from Woman Creek to Walnut Creek for this option

Screening Criteria

B1

B2

Primary Screening

This option fails the primary screening criterta This option does not allow
monitoring of water prior to off-site release from RFP This lack of monitoring
would allow unmonitored off-site transport of contaminants and 1s not
considered protective of human health and the environment In addition, this
1s an off-site option and does not specifically address on-site pond water
management

Secondary Screening

N/A
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46 TREATMENT OPTIONS

This section evaluates potential options for treating water that does not meet the water quality
criteria adopted for this IM/IRA Decision Document Screening of the options 1n this section
assumes that treatment 1s needed, 1 e, the water does not meet standards for the recerving

water to which 1t would be discharged (Segment 4 or Segment 5) This section considers
locations and facilities conceptually and does not evaluate specific technologies

461 Construct Mobile Treatment Units for Multi-pond Use

This option passes the primary and secondary screening criteria because mobile treatment units
ensure that treatment appropriate to the contaminant i1s performed prior to the water being
released Treatment of this type can be installed quickly at any location required and can
target only those analytes necessary Detals of this option are contained in Appendix F

(Option 46 1)

4 6 2 Construct Individual Treatment Facilities at Each Pond

This option passes the primary and secondary screening criteria because individual treatment
facilities at each pond would ensure water quality problems at any pond could be addressed
immediately Details of this option are contained in Appendix F (Option 4 6 2)

463 Construct Waste Injection Well
A Option Components and Basis of Conceptual Design

Wells - At least one injection well located in an appropriate geologic formation and 1n
the proximity of the ponds to minimuze piping requirements would be required A
mummum injection capacity of about 1 MGD would be required

Piping - At a minimum, 4000 feet of 8-inch diameter piping would be required to
transfer pond water to a centrally-located injection well

Controls - Automatic/Manual controls would be required to distribute pond water and
to regulate mnjection rates

Pumping - Pumps at each pond would be required with pumping capacities of
approximately 11 cfs each

s a - =
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B

464

Screening Criteria

B1  Primary Screening

Groundwater protection standards established by the State of Colorado are too
stringent for a pond water management practice of this nature Groundwater
1n this region 1s classified as "domestic supply " Injection of contamunated pond
water 1s unlikely to comply with these standards and 1s not considered to be
protective of human health or the environment The difficulty of locating
suitable 1njection formations, if any exist, and the tume required to permit and
implement this option will prohibit the use of injection wells

B2  Secondary Screening

N/A
Use Biological Treatment via Constructed Wetlands
Option Components and Basis of Conceptual Design

Wetlands - This option requires approximately 100-200 acres of constructed wetland to
treat 1 MGD

Piping At a mimmum, 10,500 feet of 8-inch diameter piping would be required to
transfer pond water to constructed wetlands

Controls - Automatic/Manual controls would be required to distribute pond water to
the wetland and to regulate distribution rates

Pump Station - Pump stations at each pond would be required with a pumping capacity
in the range of 11 cfs each

Screening Criteria

B1  Primary Screening
Although technical feasibility and protection of human health and the
environment are questionable based on the limited history on the rehability of

biological treatment, this option was assumed to pass the primary screening
criteria
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B2  Secondary Screening

This option would not reduce overall risks to public health or the environment,
and does not mitigate short-term impacts Constructed wetland rechnology does
not offer the reliability required for pond water management Constructed
wetlands are less effective during winter months, and are generally sensitive to
environmental conditions The nsk of system failure, due to a vanety of
environmental and meteorological factors, 1s too high 1n hight of the objective
of providing reliable pond management options Furthermore, constructed
wetlands become sinks for many of the contaminants removed (e g, heavy
metals), often require remediation and need a constant source of water to
remain viable

465 Use Land Treatment at Off-site Location

A

Option Components and Basis of Conceptual Design

Spray Application - This option utilizes spray nozzles, drains, valves and sprinkler
piping for an application rate of 1 MGD of pond water

Piping - At a mummum, 17,000 feet of 8-tnch diameter piping would be required to
transfer pond water to land application areas

Pump Stations - A pump station at each pond would be required with pumping
capacities at about 2 cfs each

Controls - Automatic/Manual controls would be required to distribute pond water and
to regulate land application rates

Screening Critena

B1

Primary Screening

Land treatment systems are generally not recognized as appropriate technology
for non-biodegradable Contaminants of Concern (COCs) which may be present
in pond water (eg, heavy metals, radionuclides, etc) Furthermore, land
treatment does not comply with RCRA land disposal restrictions Land
treatment would tend to redistribute such COCs rather than remove them from
the environment This option 1s not protective of human health and the
environment
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B2  Secondary Screening
N/A
466 Use Land Treatment at On-site Location
A Option Components and Basis of Conceptual Design

Spray Injection - Spray nozzles, drains, valves and sprinkler piping for 1 MGD of
wastewater would be required

Piping - At a mummum, 10,500 feet of 8-inch diameter piping would be required to
transfer pond water to land application areas

Pump Station A pump station at each pond would be required with pumping
capacities 1n the range of 2 cfs

Controls - Automatic/Manual controls would be required to distribute pond water and
to regulate land application rates

B Screening Criteria
B1  Primary Screening

Land treatment systems are generally not recognized as approprnate technology
for non-biodegradable COCs which may be present in pond water (e g, heavy
metals, radionuciides, etc) Furthermore, land treatment does not comply with
RCRA land disposal restrictions Land treatment would tend to redistribute
such COCs rather than remove them from the environment This option 1s
not protective of human health and the environment

B2  Secondary Screening

N/A
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467 Use Existing OU Treatment Facilities

This option passes the pnmary and secondary screeming critena, but only for hmited volumes
and flow rates The option 1s not technically feasible for large volumes because of the limited
available capacity of the OU treatment facilities Also, these OU treatment facilities are site-
and contaminant-specific treatment systems, which may not provide the range of treatment
required  Although this option would require OU-specific actions or decisions prior to
implementation, the option was assumed to pass Pnmary Screen #7 (independent of OU
actions) because evaluation of treatment options for pond water can be done irrespective of
IAG or other OU-specific requirements In other words, no IAG schedules or OU-specific
work plans address the management of pond water; therefore, options addressing the
management (including treatment) of pond water are independent from the IAG and/or OU
actions, even if a pond management option involves the use of OU facilities Details of this

option are contamned 1n Appendix F (Option 4 67)
468 Expand Existing OU Treatment Facilities

This option passes the primary and secondary screening criteria because expanding the
treatment capabilities of the existing OU facilities (both 1n terms of capacity and technology)
would allow pond water to be treated at these locations to meet the applicable standards

Although this option would require OU-specific actions or decisions prior to implementation,
the option was assumed to pass Primary Screen #7 (independent of OU actions) because
evaluation of treatment options for pond water can be done irrespective of IAG or other OU-
specific requirements In other words, no IAG schedules or OU-specific work plans address
the management of pond water, therefore, options addressing the management (including
treatment) of pond water are independent from the IAG and/or OU actions, even if a pond
management option involves the use of OU facilities Details of this option are contained 1n

Appendix F (Option 4 6 8)

469 Consolidate Treatment Facilities at Pond A-4 for Use by Entire Pond System

This option passes the primary and secondary screeming criteria because 1t ensures all

_discharges comply with applicable standards A centralized treatment facility, capable of
treating the full range of potential contaminants, could accept water via pipeline from
numerous locations Details of this option are contained 1n Appendix F (Option 4 6 9)
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4 6 10 Consolidate Treatment at the Existing STP
A Option Components and Basis of Conceptual Design

Treatment Facilities - The existing RFP STP would be used for this option Each
stormwater pond would be connected by pumps and piping to the existing STP

Piping - At a mumimum, 15,000 feet of 8-inch diameter piping would be required to
transfer pond water to the RFP STP

Pump Stations - A pump station at each pond would be required with pumping
capacities of about 2 cfs each

Controls - Automatic/Manual controls would be required to pump pond water to the
STP

B Screening Criteria

B1  Primary Screening

Use of the existing STP 1s not technically feasible because there 1s not sufficient
available treatment capacity  Also, pond water does not contain enough organic
mater1al for treatment 1n an activated sludge plant unless other high organic
content wastes are present 1n sufficient quanuties The exisung RFP STP
periodically requires the use of additives to supplement the already low organic
content of the influent Substantial discharges (e g , 1 MGD) of additional dilute
influent will exacerbate this condition and potentially disrupt the STP
operation

B2  Secondary Screening
N/A
"4 6 11 Consolidate Treatment at an Expanded STP
A Option Components and Basis of Conceptual Design

This option 1s comparable to Option 46 10 but would expand the existing STP
capacity by approximately 1 MGD



DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93
Page 4-38 Chapter 4 Screening and Analysis of Pond Water Management Options

Treatment Facilities - The existing RFP STP would be used for this option Each
stormwater pond would be connected by pumps and piping to the existing STP

Piping - At a mummum, 15,000 feet of 8-inch drameter piping would be required to
transfer pond water to the STP

Pump Stations - A pump station at each pond would be required with pumping
capacities of about 2 cfs each

Controls - Automatic/Manual controls would be required to pump pond water to the
STP

B Screening Criteria
B1  Primary Screeming

As discussed for Option 4 6 10, activated sludge processes are not appropnate
for substantial quantities of relatively low organic content pond water

B2  Secondary Screening
N/A
4 6 12 Treat Water Off-site at Northglenn STP
A Option Components and Basis of Conceptual Design

Treatment Facilities - The Northglenn sewage treatment plant would be used for this
option

Piping - This option 1nvolves installation of sufficient piping to connect RFP to the
Northglenn sanitary sewer system

B Screening Criteria
B1 Primary Screening

This option passes the primary screening critenia

Ll E—.
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B2  Secondary Screeming

Although viable as a long-term option, installing a pipeline to a publicly-owned
treatment works (POTW) 1s unhkely to be accomplished within the 5-year
IM/IRA ume frame Permutting, nght-of-way acquisition, environmental
impact analysis, water nights, public, municipal and regulatory agency review,
and long-range capital funding i1ssues must be resolved before construction can
begin Additionally, the concept of off-site treatment of runoff or STP effluents
from RFP have historically been unacceptable to the residents served by off-site
facibities  Although the nisk of contamunation of the collection system or
POTW would be extremely low, this option does involve discharge without
pre-treatment or pre-discharge monitoring to Segment 4 critera as 1s currently
done Thus, the nisk posed by water contained 1n the pipe, should 1t escape, 1s
higher than for water leaving RFP under Segment 5 requirements

4 6 13 Treat Water Off-site at Arvada STP

A

Option Components and Basis of Conceptual Design

Treatment Faciliuies - The Arvada STP would be used for this option

Piping - This option involves installation of sufficient piping to connect RFP to the
Arvada samitary sewer system

Other Components Pump stations, on site flow leveling storage, on-site flood storage
of 550 acre-feet and connection to Arvada sewage collection system

Screening Criteria

B1

B2

Primary Screening
This option passes the primary screening critena
Secondary Screening

Although viable as a long-term option, instaling a pipeline to 2 POTW 1s
unlikely to be accomplished within the 5-year IM/IRA tume frame Permutting,
nght-of-way acquisition, environmental impact analysis, water nghts, public,
municipal and regulatory agency review, and long-range capital funding 1ssues
must be resolved before construction can begin Additionally, the concept of
off-site treatment of runoff or STP effluents from the RFP facility have
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historically been unacceptable to the residents served by off-site facilities
Although the risk of contamunation of the collection system or POTW would
be extremely low, this option does involve discharge without pre-treatment or
pre-discharge monitoring to Segment 4 critera as s currently done Thus, the
nisk posed by water contained 1n the pipe, should it escape, 1s higher than for
water leaving RFP under Segment 5 requirements

4 6 14 Treat Water Off-site at Westminster STP

A

Option Components and Basts of Conceptual Design

Treatment Facilities - The Westminster STP would be used for this option

Piping - This option mnvolves nstallation of sufficient piping to connect RFP to the
Westmunster sanitary sewer system

Other Components - Pump stations, on-site flow leveling storage, on-site flood storage
of 550 acre-feet and connection to Westminster sewer collection system

Screening Criteria

B1

B2

Primary Screening
This option passes the primary screening critena
Secondary Screening

Although wviable as a long-term option, installing a pipeline to a POTW 1s
unlikely to be accomplished within the 5-year IM/IRA time frame Permutting,
night-of-way acquisition, environmental 1mpact analysis, water nghts, publc,
municipal and regulatory agency review, and long-range capital funding 1ssues
must be resolved before construction can begin Additionally, the concept of
off-site treatment of runoff or STP effluents from RFP have historically been
unacceptable to the residents served by off-site facilities Although the nisk of
contamination of the collection system or POTW would be extremely low, this
option does involve discharge without pretreatment or pre-discharge
monitoring to Segment 4 critena as 1s currently done Thus, the nsk posed by
water contaned 1n the pipe, should 1t escape, 1s higher than for water leaving
RFP under Segment 5 requirements
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4 6 15 Treat Water Off-site at Superior/Rock Creek STP
A Option Components and Basis of Conceptual Design
Treatment Facilities - The Superior/Rock Creek STP would be used for this option

Piping - This option 1nvolves nstallation of sufficient piping and facilities to connect
RFP to the Superior/Rock Creek STP collection system

Other Components - Pump stattons, on-site flow leveling storage, on-site flood storage
of 550 acre-feet and connection to Superior/Rock Creek sewer collection system

B Screening Criteria
B1  Primary Screening
This option passes the primary screening criteria
B2  Secondary Screening

Although viable as a long-term option, installing a pipeline to a POTW 1s
unlikely to be accomplished within the 5-year IM/IRA time frame Permutting,
night-of-way acquisition, environmental impact analysis, water rights, public,
municipal and regulatory agency review, and long-range capital funding 1ssues
must be resolved before construction can begin Additionally, the concept of
off-site treatment of runoff or STP effluents from RFP have historically been
unacceptable to the residents served by off-site facilities Although the nisk of
contamunatton of the collection system or POTW would be extremely low, this
option does involve discharge without pretreatment or pre-discharge
monitoring to Segment 4 criteria as 1s currently done Thus, the risk posed by
water contained 1n the pipe, should 1t escape, 1s higher than for water leaving
RFP under Segment 5 requirements

"4 6 16 Treat Water Off-site at Denver/Metro STP
A Option Components and Basis of Conceptual Design
Treatment Facilities - The Denver/Metro STP would be used for this option

Piping - This option 1nvolves 1nstallation of sufficient piping and facilities to connect
RFP to the Denver/Metro STP collection system
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Other Components - Pipeline conduits under major highways and railroad, collection
pipelines from Ponds A-4, B-5 and C-2, on-site flood storage to allow for controlled
release of stormwater and on-site flow leveling storage

Screeming Criteria

B1

B2

Primary Screeming

This option passes the primary screening critera.
Secondary Screening

Although viable as a long-term option, installing a pipeline to a POTW 1s
unhikely to be accomplished within the 5-year IM/IRA time frame Permutting,
night-of-way acquisition, environmental 1mpact analysis, water nights, public,
municipal and regulatory agency review, and long-range capital funding 1ssues
must be resolved before construction can begin Additionally, the concept of
off-site treatment of runoff or STP effluents from RFP have historically been
unacceptable to the residents served by off-site facilities Although the nisk of
contamination of the collection system or POTW would be extremely low, this
option does 1involve discharge without pretreatment or pre-discharge
monitoring to Segment 4 criter1a as 1s currently done Thus, the nisk posed by
water contained 1n the pipe, should 1t escape, 1s higher than for water leaving
RFP under Segment 5 requirements

4 6 17 Treat Water Off-site at Broomfield STP

A

Option Components and Basis of Conceptual Design

Treatment Facilities - The Broomfield STP would be used for this option

Piping - This option involves installation of sufficient piping and facilities to connect
RFP to the Broomfield STP collection system

Other Components - Expansion of the Broomfield STP and interconnected reservoirs

to provide storage balancing
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B Screening Criteria
B1  Primary Screening
This option fails the primary screening criteria based on technical feasibility
The Broomfield STP does not currently have the capacity to accept additional
flows of the magnitude expected from RFP
B2  Secondary Screening
N/A
4 6 18 Treat Water Off-site at Denver Water Department Potable Reuse Plant
A Option Components and Basis of Conceptual Design
Treatment Facilities - The Denver Water Department’s Potable Reuse Plant would be
used for this option
Piping This option 1nvolves installation of sufficient piping and facilities to connect
RFP to the Denver Water Department’s Reuse Plant
Other Components Pipeline borings under major highways and railroad, collection
pipeline from Ponds A-4, B-5 and C-2, on-site storage for flow leveling and
interconnected reservoirs for storage balancing (This treatment facility 1s currently
decommussioned and would require start-up and staffing )
B Screening Criteria

B1  Primary Screening

This option fails the primary screeming cnitena based on techmical feasibihity
The Denver Water Department’s Reuse Plant 1s designed to recycle sanitary
wastewaters on an experimental basis Additionally, wastes generated by the
respective treatment processes would potentially contain hazardous substances
such as heavy metals and radionuclides Handling and disposal of these wastes
can be difficult if not impossible at a facility not designed for such activities and
will require special permitting
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B2  Secondary Screening
N/A

4 6 19 Construct Potable Water Treatment Plant to Treat All Water Leaving RFP

A Option Components and Basis of Conceptual Design

Treatment Facilities - This option 1nvolves construction of a new facility at RFP
employing water treatment technology with a treatment capacity of approximately 5
MGD

Piping - At a munimum, 15,000 feet of 8-inch diameter piping would be required to
transfer pond water to a new plant located at a downgradient site near RFP’s eastern
boundary 1n the Walnut Creek drainage

Pump Stations - A pump station in the Woman Creek drainage would be required with
a pumping capacity of about 11 cfs to hift water to the Walnut Creek dramnage A
second pump station with a 11 cfs capacity would be required to the Walnut Creek

drainage
B Screening Criteria
B1  Primary Screening

This option passes the primary screening criteria

B2  Secondary Screening

Although a viable option, construction and permutting a treatment facihity
within the 5-year IM/IRA ume frame 1s unhkely To construct a treatment
facility of this scope and magnitude would require considerable planning, design
and review time

g

47 ALTERNATIVE WATER TRANSFER OPTIONS

Thus section evaluates the final disposition of pond water under the terms of this IM/IRA
Decision Document Alternative water transfer options include both internal transfers, which
keep the water on-site, and external transfers, defined as off-site discharges  With the exception
of Options 47 2 1 and 4 7 2 2, all options 1n this section assume apphicable benchmarks have
been met prior to conducting transfer operations

e . - i
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471 Internal (On-site) Transfers

The options described below are designed to keep water within the boundaries of RFP to the
maximum extent possible, and allow transfers between ponds to maintain operational
capabilities Water balance considerations require that transfers occur and on-site water
disposal methods be available in order to maximize the ability to capture potentally
contamunated water and mummize the likelihood of off-site discharges of untested water
Disposal methods such as evaporation or recycling are the key operational aspects being
evaluated 1n this section

4711 Recycle STP Effluent for On-site Industrial Use

This option passes the screening critersa but 1s impossible to fully implement The potential
use of recycled STP effluent within the RFP industrial water system is limited by RFP
industrial water needs Total annual industrial water use 1s estimated at 17 mulhon gallons
Total annual STP effluent 1s approximately 55 million gallons Although this option will not
eliminate the STP effluent entirely, 1t will reduce the volume of water to be controlled on-site
Details of this option are contained 1n Appendix F (Option 47 1 1)

4712 Recycle Pond Water to RFP Industrial Water Supply

This option passes the screening criteria, however, the demand for recycled water in future
industrial processes 1s limuted (see discussion1n 47 1 1) Total annual stormwater volumes are
approximately 120 milhion gallons Although this option will not eliminate the STP effluent
entirely, it will reduce the volume of water to be controlled on-site  Details of this option are
contained 1n Appendix F (Option 47 1 2)

4713 Transfer Pond Water to New Shallow Evaporation Ponds

A Option Components and Basis of Conceptual Design

Storage - This option requires construction of approximately 900 acres of new hined and
bermed shallow evaporation ponds within the RFP buffer zone, capable of evaporating
the combined volume of annual STP effluent, average annual runoff and half the 100-

year, 24-hour storm event (approximately 750 acre-feet)

Pump Stations and Piping - New pump stations of 1 1 cfs capacity at Ponds A4, B-5
and C-2 would be required to transfer water to the new evaporauion ponds
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B Screening Criterta
B1  Primary Screening

This option passes the pnimary screemng criteria

B2  Secondary Screening

This option fails the secondary screening because evaporation ponds do not
offer the reliability required for pond water management and have the potential
to spread contaminants to new areas, tncreasing the geographic extent of land
surfaces which will require further remediation Therefore, this option does not
reduce overall nisk and produces short-term adverse impacts

4714 Darectly Spray Evaporate Pond Water (Aerosol Spray Method) On-site

This option passes the primary and secondary screening criteria because direct spray
evaporation of water over 1ts source pond reduces the volume of water retained 1n the pond,
thereby reducing the need to transfer or discharge the pond Overall risk by to human health
or the environment 1s reduced by decreasing water volumes to be managed and by keeping

contaminants within the pond and drainage of onigin  Detauls of this option are contained 1n
Appendix F (Option 47 1 4)

4715 Mechanically Evaporate Pond Water (Evaporative Coolers) On-site

This option passes the primary and secondary screeming criteria because mechanical
evaporation of water reduces the volume of water to be discharged or transferred, thereby
reducing overall risk Details of this option are contained 1n Appendix F (Option 47 1 5)
4716 Land Irngate Pond Water On-site for Evapotranspiration

A Option Components and Basis of Conceptual Design

Thus option 1nvolves direct 1irmigation of approximately 1 MGD to on-site areas of the
RFP buffer zone to promote evapotranspiration through crops or vegetative cover

Pumps - This option requires 11 cfs pump stations at Ponds A4, B-5 and C-2 to0
transfer pond water to the irngation piping network

Piping - This option requires approximately 15,000 feet of 6-inch PVC to distribute
water to u‘nganon systems

~diZn oo - e - - e -—
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4717

Irngation Systems - Spray Irngation systems would cover approximately 1400 acres

Screening Criteria

B1

B2

Primary Screening

This option passes the primary screening critenia

Secondary Screening

This option fails the secondary screening criteria because evapotranspiration to
reduce the volume of discharges from RFP does not offer the reliability required
for pond water management The potential for the accumulation of
contamunants 1n soils does not reduce overall risk to human health or the
environment and may result 1n long-term impacts requiring future remediation

Transfer Pond Water to On-site Wetlands

Option Components and Basis of Conceptual Design

Storage This option requires additional on-site storage, including a reservoir on the
Rock Creek drainage where constructed wetlands would be located

Pumps and Piping - This option requires pumps and piping from the existing ponds
within each drainage (A, B and C) to the Rock Creek drainage Pumps would have a
capacity of about 3 6 cfs each 1n order to provide adequate flow leveling and achieve
zero discharge conditions

Screening Critenia

B1

B2

Primary Screening
This option passes the primary screening criteria
Secondary Screening

This option fails the secondary screening criteria New or enlarged wetlands
can be beneficial by increasing riparian habitat and evapotranspiration while
reducing the total volume of off-site discharges However, the potential for bio-
accumulation, or evapoconcentration of contaminants just meeting applicable
water quality standards can result 1n segment standard exceedances within the
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wetland tself Constructed wetlands do not offer the reliability required for
pond water management, are less effective during winter months and are
generally sensitive to environmental conditions This increases rather than
reduces overall nisk to the environment, and may result in long-term adverse
impacts requiring future remediation

4718 Transfer Interior Ponds to Pond A-3 to Maintain Spall Control Capacity

This option passes the screening criteria because 1t ensures that designated spill control ponds
A-1, A-2, B-1 and B-2 are operated 1n order to maintain maximum available capacity at all
tumes The potential for overflow of individual spill control ponds 1s reduced compared to
existing operating condition, thereby reducing the nsk of uncontrolled releases of
contaminated water from these ponds Details of this option are contained 1n Appendix F

(Option 47 1 8)
472 External (Off-site) Discharges

All of the options described below permanently remove water from the control and
management of RFP personnel All options assume applicable water quality criteria have been
met prior to discharge

4721 Discharge Stormwater Directly to Segment 4 Without Capture in Ponds
A Option Components and Basis of Conceptual Design

Storage - This option involves the installation of collection/diversion sumps at each of
7 stormwater outfalls from the RFP core area

Piping - A gravity pipeline network from 7 stormwater outfalls 1n the core area will
bypass the existing pond system and discharge directly to Segment 4 below ponds
Approximately 15,000 feet of 8-inch PVC would be required

B Screening Criteria
B1 Prnmary Screening

Thus option fails the primary screeming criteria. Direct stormwater discharges
to Segment 4 (i e , rerouting stormwater discharges around the ponds) does not
allow momtorning for compliance with Segment 4 or 5 standards prior to

discharge as required by the benchmarks for this IM/IRA Decision Document
and does not meet the intent of other agreements such as the AIP and FFCA
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4722

4723

Bypassing existing secondary catchment creates the potential for direct
downstream release of spills and sediment-laden stormwater which makes thus
option not protective of human health and the environment

B2  Secondary Screening
N/A
Discharge STP Effluent Directly to Segment 4 Without Capture 1n Ponds

Option Components and Basis of Conceptual Design

This option 1involves abandoning Pond B-3 which currently receives STP effluent and
directly discharging effluent downstream beyond the pond system

Piping - A 2000-foot extension of the existing gravity pipeline between the STP and
Pond B-3 to a new discharge location below Pond B-5 would be required

Screening Criteria
B1  Primary Screening
This option passes the primary screening criteria

B2  Secondary Screening

This option fails the secondary screening criteria  Dascharges from the STP are
assumed to comply with applicable NPDES permit requirements and Segment
5 standards However, increased risks to public health and the environment
result from the potenual for STP upsets to transport contaminants beyond the
existing secondary catchment capability of Pond B-3

Discharge Pond Water to Off-site Wetlands Systems
Option Components and Basis of Conceptual Design
Water from RFP ponds would be discharged via gravity pipeline to an off-site location
for use as source water for new constructed wetlands of approximately 640 acres, or to

improve existing wetlands The potential locations for new or improved off-site
wetlands are all downgradient of RFP, thus no pumping facilities are necessary
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4724

Conceptual pipeline length 1s two miles or more No specific downstream wetlands
locations have been identified

Screening Criteria
B1  Primary Screeming

This option fails the pnimary screening criteria because 1t does not address on-
site pond water management Downstream wetlands would be built,
admnistered and controlled by downstream governmental entities

B2  Secondary Screening
N/A

Pipe Pond Water to South Platte River at Big Dry Creek

Option Components and Basis of Conceptual Design

Storage - This option requires 550 acre-feet of additional on-site storage for flood
attenuation and controlled releases of stormwater

Pumps and Piping - This option requires an approximately 45-mile buried pipeline
from RFP to the confluence with the South Platte River, including conduits under

major highways and railroads
Screening Critena
B1  Primary Screemng
This option passes the primary screening criteria

B2  Secondary Screening

Direct discharges to Big Dry Creek or the South Platte River must meet
Segment 1 water quality critena  Segment 1 criteria are less stringent than
Segment 4 or Segment 5 criterta that currently apply to RFP pond discharges
Irrespective of public input, the high cost of this option coupled with the
necessary 1nvolvement of off-site governmental entities (Broomfield,
Westmunster, Thornton, Jefferson County, State of Colorado) with an inherent

IR R -
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distrust of RFP make 1t improbable that this option can be implemented within
the specified 5-year tume frame

4725 Pipe Pond Water to South Platte River at 120th Avenue

A Option Components and Basis of Conceptual Design

Storage - This option requires 550 acre-feet of additional on-site storage for flood
attenuation and controlled release of stormwater

Pumps and Piping - This option requires approximately 24 mules of buried pipeline
from RFP to the confluence with the South Platte River, including conduits under

major highways and railroads
B Screening Criteria
B1  Primary Screening
This option passes the primary screening criteria
B2  Secondary Screening

Drrect discharges to South Platte at 120th Avenue must meet Segment 1 water
quality criteria  Segment 1 critenia are less stringent than Segment 4 or Segment
5 critersa that currently apply to RFP pond discharges Irrespective of risk
levels and/or public input, the high cost of this option coupled with the
necessary involvement of offsite governmental entities (Broomfield,
Westmunster, Thornton, Jefferson County, State of Colorado) with an inherent
distrust of RFP make 1t improbable that this option can be implemented within
the specified 5-year tume frame

4726 Pipe Pond Water to Clear Creek
A Option Components and Basis of Conceptual Design

Storage - This option requires 550 acre-feet of additional on-site storage for flood
attenuation and controlled release of stormwater

Pumps and Piping - This option requires buried pipeline from RFP to Clear Creek,
including conduits under major highways and railroads
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B Screening Criteria
B1 Prmary Screemng
This option passes the primary screening criteria.
B2  Secondary Screeming

4727

Direct discharges to Clear Creek must meet less stringent water quality critenia
than Segment 4 or Segment 5 critena that currently apply to RFP pond
discharges This option would also be expected to meet with suff public
opposition Irrespective of risk levels and/or public input, the high cost of this
option coupled with the necessary involvement of off-site governmental entities
(Jefferson County, State of Colorado) with an inherent distrust of RFP make
it improbable that this option can be implemented within the specified 5-year
time frame

Bypass Pond Water around Municipal Reservoirs 1n Off-site Pipeline

Option Components and Basis of Conceptual Design

Storage - In this option, a new 550 acre-feet detention reservoir on Woman Creek
would be constructed to attenuate flood water for later release via pump and pipeline
to the Walnut Creek drainage

Pumps and Piping - A gravity pipeline around Great Western Reservoir would be
constructed and a separate pumping system and pipeline would transfer water from the
new Woman Creek Reservoir to the pipeline around Great Western Reservorr

Screening Critenia

B1

Primary Screening

This option fails the pnimary screening critenia because 1t 1s specifically an off-
site option to address protection of downstream reservoirs As such, 1t does not
address on-site pond water management as required by the critenia adopted for
this IM/IRA Decision Document
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4728

B2  Secondary Screening
N/A
Discharge All Ponds to Segment 4
Option Components and Basis of Conceptual Design

Piping - In this option, a gravity pipeline will be installed parallel to and within both
the A- and B-senies drainages (North Walnut Creek and South Walnut Creek), capable
of accepting pumped 1nputs from each of the upper A- and B-series ponds A discharge
pipe will be installed at the Landfill Pond, terminating in the drainage below the
Landfill Pond dam Piping to discharge Pond C-2 to Woman Creek currently exists
This concept will eliminate sampling required for transfers from upstream ponds to the
termunal ponds for discharge When pond water complies with benchmarks, 1t can be
directly discharged

Pumps - Each pond would require a pump and suction piping to transfer water from
the pond to 1ts respective discharge location or connection to discharge piping header

Screening Criteria
B1  Prnmary Screening

This option passes the primary screening criteria under the specific assumption
that all discharged water would be monitored for, and 1n compliance with,
Segment 4 water quality standards prior to discharge

B2  Secondary Screening

This option fails the secondary screening criteria on the basis of risk reduction
Ponds A-1, A-2, B-1, B-2 and the Landfill Pond have historically been operated
and maintained as non-discharging ponds These ponds have also been used to
capture and hold potenuially contaminated water, and are generally assumed to
contain contamunants within the sediments of these ponds Even though water
quality would meet Segment 4 criteria where sampled, the potential for sediment
disturbances prior to or during discharge will continue to exist Thus, direct
discharge of these ponds represents an increased risk to human health and the
environment over current conditions
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4729 Discharge Stormwater Ponds to Segment 4

This option passes the screening criteria because 1t requires certain ponds (A-3
and B-5) to attain better water quality prior to release than currently required
for interpond transfers to Pond A4 Pumping and associated diesel pump arr
emussions are also reduced Details of this option are contained 1n Appendix F

(Opion 47 29)
47210 Pipe Water from Pond C-2 to Walnut Creek in On-site Pipeline

This option passes the primary and secondary screeming critennia because the operational
flexibility to transfer water from Pond C-2 to the A- and B-series ponds or Walnut Creek
reduces the potential for Pond C-2 overflows and enhances overall stormwater control
capabilities This option also reduces overall nisk to public health and the environment by
eliminating RFP discharges to a dnnking water supply (Standley Lake) Details of this option
are contained 1n Appendix F (Option 47 2 10)

48 MONITORING OPTIONS

Water monitoring options must be capable of providing timely operational guidance and
detecting abnormal conditions as quickly as possible so the impact on pond water 1s minimized
and the quality of transfers and discharges 1s protected Monitoring policies, as reflected by
the options listed below, assume redundant capabilities to divert, store and treat suspect water
(if necessary) will remain available under any management scheme This assumption 1s
important because real-ttme monitoring for the parameters of highest interest (organics and
radionuchides) 1s technologically unavalable at the low detection levels required Thus, some
period of time between detection and response (1 e , treatment) will always exist and protection
of water quality via demonstration of compliance with applicable requirements necessitates
holding the water until analytical results are received

Monitoring options 1n this section are histed and screened on the basis of location 1n order to
account for both water quality and operational considerations The frequency and level of
detail (1 e analytical suite) proposed for individual locations passing the screening critena are
more fully discussed 1n Chapter 5

481 Monitor Seeps/Springs

A Option Components and Basis of Conceptual Design

Seep and spring water would be sampled and analyzed for hazardous waste constituents
and/or Segment 5 water quality critenia. Flow monitoring would require construction
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482

of a collection sump and/or impermeable cut-off wall (to direct water to the sump)
because of the very low flow of these sources The number of seep locations has not

been estimated

Screening Cniteria

B1

B2

Primary Screening

This option fails the primary screening because it does not address pond water
management and 1s not independent of OU actions Monitoring of seeps and
springs 1s not warranted or pertinent to pond water management, unless the
seeps and springs are the source of suspected contaminants Investigations to
determune the presence of contaminated groundwaters which would be the
source of contaminated seeps and springs are specific OU actions beyond the
scope of this IM/IRA Decision Document

Secondary Screening

N/A

Monitor Upgradient Groundwater

Opuion Components and Basis of Conceptual Design

Monitoring wells would be installed upgradient (i1 e , the side slopes) to each pond, and
upgradient of known seeps and springs The number of monitoring wells has not been
estimated

Screening Criteria

B1

B2

Primary Screening

Groundwater monitoring 1s currently being conducted on a site-wide basis
under the auspices of the IAG" and supports OU-speaific RI/RFI work efforts
Additional groundwater monitoring does not address pond water management
1ssues, 15 not independent of OU actions and 1s outside the scope of this
IM/IRA Decision Document

Secondary Screening

N/A
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4 8 3 Monitor Influent Streams

This option passes the pnmary and secondary screening criterna. Influent stream flow
monitoring 1s essential to effective operational management of the ponds Although real-time
water quality monttoring at low detection himits 1s technologically unavailable, real-time
monitoring of indicator parameters can provide early warning of potential water quality
problems Details of this option are contained 1n Appendix F (Option 4 8 3)

4 84 Monitor Ponds

This option passes the pnmary and secondary screeming criteria  Water quality monitoring
within the ponds ensures potential water quality problems will be detected prior to interpond
transfers or downstream releases and promotes comphance with the chemical-specific
benchmarks adopted for this IM/IRA Decision Document Operational monitoring of pond
volumes, dam piezometer levels and physical parameters such as temperature, pH and dissolved
oxygen ensure that operations personnel are routinely informed of changing conditions and
can take approprate action in a umely fashion Details of this option are contained 1n

Appendix F (Option 4 8 4)
485 Monitor On-site Water Transfers

This option passes the primary and secondary screening criteria Water quality monitoring
of transfers provides a check on water quality against pond-specific momtoring conducted
prior to the transfer, to ensure significant changes 1n water quality have not occurred Flow
monitorning of transfers supports operational control of pond volumes Details of this option

are contained 1n Appendix F (Option 4 8 5)
486 Monitor Off-site Water Discharges

This monitoring option passes the pnmary and secondary screening criteria  Water quality
monitoring of discharges provides a final check on water quality against chemucal-specific
benchmarks adopted by this IM/IRA Decision Document, achieves regulatory comphance and
-may 1dentify previously undetected problems Flow monitoring provides valuable information
to on-site and off-site water managers Details of this option are contained 1in Appendix F

(Option 4 8 6)
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TABLE 4-2
PRIMARY AND SECONDARY SCREENING PROCESSES FOR POND WATER MANAGEMENT ALTERNATIVES TABULAR SUMMARY

REFER- ornoN PRIMARY SCREENING CRITERIA FROM FIGURE & PRIMARY SECONDARY
ENCE SCREENING FROM FIGURE &2 SCREENING
SECTION DECISION DRECIRON

FROTRCTS COMPLIES COMPLIES TECE- ADDRESSES COMSIST INDEPEN- CAN BR REDUCTS SRORT

BUMAN WITR WITE NICALL ON-STTR ENT WITR DENT OF OFERA- OVERALL

EEALTH & BENCE- PERMITS, FEAS- POND CLEAR OPERABLE TIVE IN sk 10 ADVERSE

ENVIRON- MARKS AGRLEMENTS, mLE W TEIR WATER UNIT LESS PUBLIC IMPACTS

MENT LAWS  REGS MANAGE- ACT CTIONS THAN HEALTR OF OFTION

OTHER THAN MENT MANAGE- FIVE On CAN 3B
BENCEMARKS MENT YRARS ENYIRON- MITIGATES
PRACTICES 2

42 CWA/NTDES W ter M agement See text Section 4.3
421 Ou-site Spili Collecticn, Routing and Storage
4211 source ion BMPs v v v v v v v Accept v v v Accept
4212 Spitl Preveation, Control & C Pim (SPCT) v v v v v v v Accapt v v v Accogt -
4213 spill mitigation BMPs v v v v v v v Acoept v v v Accept
422 Stormwater Collection, Routing and Storage
422.1 | Preparc and imp Pollution P Plan (SPPP) v v v v v v v Accept v v v Accept
4222 | Prepace and implement Oil Potlution Prevention Plan (OPPP) v v v v v v v Accept v v v Accept
4223 ia s BMPs v v v v v v v Acoept v v v _Acoept |
423 STP Effl ent and Routing
4231 | i £ NPDES-FFCA | v 1 v I v I v v Il v ]l v [aaw]l v ] v | v | som
43 Operable U it (OU) I teractions See text Section 4.3
431 | Drilt wellsto d v v v v No v No Reject
432 | Capture Giows and purmp W existing OU swrage v v v ? No v Ne Reject
433 Capture and store fandfill leachate flows v ? v v v v No Reject
434 | Capurc and srore v v v 77 No v No Reject
435 | Capture & store bullding ion drain water v v v v No v N Reject
436 | Rerous OUs1 &2 sysem di 10 new on-she location v ? v v v v No Reject
437 Reroute OUs { & 2 system di % fFsite location (or Scgment 4) v ? v v v v No Reject
438 Recycle OU 1 &2 system di w0 RFP loop v ? v ’ v v No Reject
439 | E aporse di from OU 1 & 2 trestment sysiems v ? v v No v N Reject

v = fulfills nt on ?=req res furth evalut — pre ously rejected no ev 1 ation requ red
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TABLE 42
PRIMARY AND SECONDARY SCREENING PROCESSES FOR POND WATER MANAGEMENT ALTERNATIVES TABULAR SUMMARY
(Continued)
«rn ormon FRIMAR  SCREENING CRITERIA FROM FIGURE 4 PRIMARY SECONDARY SCRIZNING SEOONPARY
o™ SCREENING FROM FIGURE 43 SCREENING
cTion PECHION PRECISION
rorecrs | cosrims comrLIES TICH- Amsmzssrs | covemst Tow cansz | mepuces smowT
HUMAN WITH ‘wrTn NICALL OonerTE porwie | ssxror ormma- | ovemanL TERM
HEALTE & INCE- rERMITS, FIAS- rord OLEAN ortRABLE TVEN | mBKTO ADVERSE
INVIRON- MARKS | aGRETMENTS, mLE W TER WATER T 1xss PUBLIC IMPACTS
MENT LAWS & REGS MANAGE- ACT ACTIONS THAN muTE | o cemion
OTAER THAN Mt MANAGE- FIVE o CAN BE
BENCEMARKS MENT veass | mvimore | samcates
PRACTICES MEXT
4 Spill Coantrol Option See text discumion, Section 44 -
441 Construct one  ff-ine pond for spill ap v v v v v v v Acoept v No No Rejoct
442 Construct ff-lme ponds for cach drumage for spill v v v v v v v Accept v No No Raject
443 Construct ized tank farm for spill ap v v v v v v v Acoopt v v v Accopt |
444 Construct tanks for spill controlicapture oo each drainage v v v v v v v Accept v v v Accept | -
445 Construct diversions st individual stormwater owtfalls for spill control/capture v v v v No v v Reject
446 | Coostruct storage at indivi outfalls for spill controlicapture v v v No No v v Rejoct
447 Utilize existing tanks for spif) control/capture v v No No v v No Reject
448 | Unilize existing Ponds A 1 A 2 and B-1 B-2 for spill controVcapture v v v v v v v Acoept v v v Acoept
449 Consolidate existing spill control ponds 1o one per drainage v v v v v v v Acoept v v v Accept
1410 Reuse solar ponds after v v No v v v Ne Reject
5 Storage Option See text Section 4.5
51 STPEM t Storag Optioas ~
511 | Construct siorage tanks for STP flluent only v v v v v v v Accept v No No Rejoct
1512 | Construct storage pond for STP ffluent only v v v v v v v Accept v No No Rejoct
52 tPo d Optio
1521 | Absndon isting ponds and replace with on-line stormwater ponds for each drainage v v v v v v v Accept v No No Rejoct
(on-site)
$522 | Abandon existing ponds and replace with ff-line stormwater ponds for each drainage v v v N v v v Reject
(on-sric)
1523 | Abandon existi g ponds and replace wth  ingle, large reservoir ff-site N v No No v N v Reject

v =fulfll rten 2~ req res furth luat = prev ously rejectec no  aluat on req ired
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TABLE 4-2
PRIMARY AND SECONDARY SCREENING PROCESSES FOR POND WATER MANAGEMENT ALTERNATIVES TABULAR SUMMARY
(Continued)
AETIR- OPTION PRIMARY SCRIENING CRITRENIA FROM FIGURE & PRIMAXY SECONDARY SCREXNING SECONDARY
ENCE SCREENING FROM FIGURE &3 SCREENING
sTCTION DRCISION [
TROTECTS COMPLIES COMPLIES TECH- ADDRESSES CONSIST INDEPEN- CAN BE REDUCES SEOKT
WUMAN WITH WITE NICALL ON-SITE ENT WITH DENT OF OPERA- OVERALL TERM
NEALTH & BENCH- PERMITS, FRAS- POND CLEAN OPERABLE TIVE IN RISK TO ADVERIE
ENVIRON- MARKS AGREEMENTS, mix W TER W TER UNIT LESS PUBLIC IMPACTS
| MENT LAWS & REGS MAYAGE- ACT ACTIONS THAN usatTa | of ormox
OTHER THAN MENT MANAGE- FIVE on CAXBE
i BENCEMARKE MENT YEARS | mxviRow- | MITIGATED
PRACTICES MENT
I
|_4524 | Abendon existing ponds and replace with _single, large reseevois on-site v v v No v v v Rejoct .
| 4525 | Abndon existing ponds md replace with tankage v v v No v v v Rejoct
'45.1 Stormwater Collection nd Storage Options
4531 | Maintain and continue using existing on-line storm ponds v v v v v v v Accept v v v Accopt
4532 Maintain existmg ponds and add  fi-Jine containment pond on-site v v v v v v v Accept v v No L
4533 Maintain existing ponds and add on-line stormwater coutainment pond(s) ®© cach v v v v v v v Accept v No Raject »
4534 | existing ponds to onc per drainage v v v v v v v Accept v v v __Acown |
453.5 | Consclidate existing on-linc ponds and add fF-line pond( ) v v v v v v v Accept v No Rejoxt |
4536 | Utilize existing on-line fF-site rescrvoir (Great Westem) for stormwater and effiuent v v No v No v No Reject
stomge
46 Treatment Options See text discuselon, Section 4.6
461 Construct mobile units for multi-pond vse v v v v v v v Accept v v v Accept |
I 462 | coostructind factldties ot cach pond v v v v v v v Acoegk v v v Ancept
463 Construct waste injection well No N No v v v v Rejoct
464 | Use ia wetlands » v v ’ v v v Accept v No No Rejoct
465 | Uselamd at_fF-site location No v N v v v v Reject
466 | Uscland a on-sitc location No v No v v v v Reject
467 ] Use existing QU Facilities v v v v v v v Accept v v v Accopt
468 Expand existing OU treatment facilities v v v v v v v Accept v v v Acoept
469 Consoli facilities at Pond A4 for usc by entire pond system v v v v v v v Accept v v v Acoept
v = flf} ent non 7 =req res furthe luat on = prev ously reyected ev | atonreq red
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TABLE 4 2
PRIMARY AND SECONDARY SCREENING PROCESSES FOR POND WATER MANAGEMENT ALTERNATIVES TABULAR SUMMARY
(Continued)

.ga‘ orTIoN PRIMARY SCREENING CITEKIA FROM FIGURE &1 PREMARY m;vn:'mwnum FRCONBARY
SECTION DECTSION L]

TROTRCTS COMrLIES COMPLIES TECH- ADDRESSES CONSIST INDRFEN. CAN 3E REPUCTS SWORT

MUMAN WITH WITH NICALZ, ON-SITE ENT IR DENT OF OPERA- OVERALL TERM

ERALTH BENCE- PERMITS. FEAS- POND CLEAN OPERABLE TIVE IN RSK TO ADVEME

TNVIRON. MARKS AGRIRMENTS, ™=k W TER * TER T 1R$S TUBAC DEPACTS

MENT LAWS & REGS MANAGE- ACT ACTIONS THAN ERALTR OF OPTION

OTHER TRAN NENT MARAGE- NVE OR CAN DR
BENCEMARKS MENT YRARS ENVIRON- MITIGATED
PRACTICES MENT
K
4610 ) Consoli t the oxisting STP v v v No v v v Reject L
46.11 | Cousoli ot exp STP v v v No v v v Rejoct
4612 | Trest water off-sino st Northglean STP v v v v v v v Aoccept No No v Naject
46.13 | Trest wakcr fl-site s Arvada STP v v v v v v v Acoept No No v Reject
4614 | Treat waker offshy ot STP v v v v v v v Acoep No No v Bajot |
4615 | Treat water if-she at SuperiorRock Creck STP v v v v v v v Accept No No v Rajoct .
4616 Treat water off-shy ot Deaver/Metro STP v v v v v v v Accept No No v Rejoct
46.17 | Treag wader flsite at By id STP v v v No v v v Reject
4613 ) Treat wakes off-site at Denver Water Dep Potsble Reuse Plant v v v No v v v Reject
4619 | Construct potable water plant to treat sll waer Jeaving RFP v v v v v v v Aocept No v v Reject
47 tive W_ter Transfer Options See text Section 4.7
471 istursal (On-site) Tramsfen
4711 | Recycle STP ffinen for on-site industrial use v v v v v v Y Accept v hd v Accept
4712 | Recycle pond waler 1o RFP industrh "‘_‘M_ v v v v v v v Accept v v v Aooegt
4713 | Transfer pond water 10 new shallow evaporation ponds v v v v v v v Accept v No No Rejoct
4714 | Directly sprity evaporate pond water (acrosol speay method) on-site v v v v v v v Accept v v v
4715 | Mechanically evaporatc pond wates {cvaporative coolers) on-site v v v v v v v Accept v v v
4716 | Land irigate pond waser an-siee for evapotranspiration v v v 2 v v v Accept v No No Reject
4717 | Transfer pond water 10 on-site wetands v v v v v v v Acoept v No No Raject
4718 | Transfer interior ponds to Pond A 3 to meintain spill controf capacity v v v v v v v Acocpt v v v
V = fulfilis mtn ? =req iwes furth ev ] ah =pre uslyrejected n ¢ al atonreq red
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TABLE 4 2
PRIMARY AND SECONDARY SCREENING PROCESSES FOR POND WATER MANAGEMENT ALTERNATIVES TABULAR SUMMARY
(Continued)
REFER- OrTION PRIMARY SCREENING CRITERIA FROM FIGURE 4- PRIMARY STCONDARY SCRERNING CRITERIA SZCOMBARY
ENCT SCREDNING FROM FIGURE &3
sCTIoN DECIRION SECHMON
TROTRCTS COMPLIES COMILIES TRCE- ADBRISSES CONREY. INBEREN- CARBE BEDOCES SHORT
FUMAN WITH WITH NICALL ONSITE ENT WITH DENT OF OFERA- OVERALL TERM
NIALTH & BENCE- PERMITS, FEAS- POND CLEAN OFERABLE TIVR IN IBK TO ADVERSE
ENVIRON- MARKS GAEEMENTS, mr W TER w TER UNIT LESS PUBLIC BEPACTS
MENT LAWS REGS MANAGE- ACT ACTIONS ‘THAN MEALTH OF OPTION
OTHER THAX MEXT MANAGE- FIVE OR CAN BE
MgnT YEARS | savIRON. | MITIGATED
PRACTICES T
472  Exterual (Off-site) Dischsrges
4721 | Discharge stormwater directly %o Segment 4 without capture in ponds No No No v v v v Reject -
4722 | Discharge STP effiucnt directly 10 Segment 4 without capture in ponds v v v v v v v Accept v No v Rejoct
4723 | Discharge pond water to off-siic wetlands system v v v v No v v Reject
4724 | Pipe pond water 0 South Platie River st Big Dry Creek v v v v v v v Accept No v v
472.5 | Pipe pond waer 10 South Platte River at 120th Avenue v v v v v v v Accept No v v Rejoct
4726 | Pipe pond water 1o Clear Creek v v v v v v v Accept No No v Rejoct
4727 | Bypass pond water around nuniciy in_ff-sitc pipeline v v v v No v v Reject
4723 | Discharge all ponds 10 Segmest 4 v v v v v v v Accept v No v _Ryot |
4729 | Discharge stormwater ponds $0 Segment 4 v v v v v v v Accept v v v Acoopt
47210 | Pipe wates from Pond C-2 %o Walost Creek in on-site pipeline v v v v v v v Acvept v v v Asvept
43 Monitoring Option See test Sectien 4.8
481 | Monuor : v v v v No v No Rejecs
432 Monstor upgradient groundwater v v v E' No v No Rejoct
483 | Monisr influcat streams v v v v v v v Accept v v v Accept
484 | Monnor ponds v v v v v v v Accept v v v Accept |
435 Monitor on-site water transfiers v v v v v v v Accept v v v Acoept
486 | Monnor fl-suec watker discharges v v v v v v v Accept v v v Acoept
b
01-004 450
WFINMOPT COM)

Vv = fulflls cnitenon ? =req res furth 11t =pre = ly )ected no evaluatonreq red
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CHAPTER 5
PROPOSED ACTIONS

This chapter analyzes the retained options from Chapter 4 and selects from them proposed
actions  Proposed actions selected in this Interim Measures/Interim Remedial Action
(IM/IRA) Decision Document must be protective of human health and the environment,
technically and regulatorily defensible, able to achieve compliance with imposed water quality
benchmarks, and possible to implement 1n the desired time frame All of the options which
pass the primary and secondary screening processes of Chapter 4 conceptually meet these
constraints Figures 5 1 and 5-2 show a schedule of, and the location for, proposed actions

This IM/IRA Decision Document uses the following criteria to conduct the analysis of options
to maximuze the efficiency, effectiveness and overall success of IM/IRA proposed actions
These analysis and selection critenia are derived from the Environmental Protection Agency
(EPA) and IM/IRA criteria described in Chapter 4 and are summarized as follows

1 Risk Reduction Options with demonstrablv high risk reduction potential are
preferred over those options with limuted or indeterminate risk reduction
potential  As part of the statutorv determunations required by the
Comprehensive Environmental Response Compensation and Liability Act
(CERCLA), the selected remedv should eliminate, reduce or control risks
through treatment, engineering controls, or institutional controls to ensure
adequate protection of human health and the environment Where treatment
1s not warranted based on health based risk levels, methods to reduce risk
'nclude restricting migration of contaminants (or potential contaminants) and
managing potential contamunants to achieve a high degree of certainty that
future exposures which could harm human health or the environment will not
occur Rusk reduction critena reflect a preference for permanent solutions that
rely on proven technologv rather than experimental or unproven technology

2 Funding and Scheduling Constraints Consistent with the goals, objectives and
ume frame for intenm actions, this criterra addresses the preference for
multiple, smaller-scale projects which achieve remedial action objectives and can
be funded and completed in shorter ume frames For example, options
exceeding $10 mullion 1n total cost are not desirable as interim actions because
they generally require greater than two years to complete, which could preclude
implementation of expected final remedies High-cost options would also be
more difficult to implement due to budget limitations imposed by Congress and
competition from other high-priority environmental projects
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3 Cost-effectiveness This IM/IRA Decision Document prefers options with low
cost which would provide immediate, recognizable benefits over options with
high cost and deferred or indeterminate benefits Cost effectiveness 1s evaluated
by qualitatively assessing probable benefits of the option versus estimated costs
This qualitative measure of cost-effectiveness addresses the statutory preference
for remedies that provide overall effectiveness proportionate to cost and which
provide reasonable value for the money spent Costs are for "normal”
construction operations and do not account for inflation

4 Versaulity ~ This criteria addresses the interrelationship of shortterm
effectiveness with long-term effectiveness and permanence, both of which are
evaluation critenna histed by EPA  This IM/IRA Decision Document prefers
options which would address multiple pond water management concerns for
long time frames over those that would have limted utdity and shorter life
Included 1n this versatility analysis 1s an evaluation of operability, manpower
requirements, and the degree to which the option can reduce the potenuial for
human error or ensure fail-safe operation Versatile options or a combination
of options would also tend to be efficient and cost-effective

5 Operable Unit (OU) Interactions Selected options should be consistent with

and foster implementation of the expected final remedies for OUs 5, 6 and 7

6 Waste Generation Thus criteria assesses the preference for options which would
avoid generating new wastes which require treatment, immobilization and
disposal This criteria aims at the program goal of protecting human health and
the environment by minimizing untreated wastes and addresses the statutory
preference for permanent solutions and the use of alternate treatment
technologies or resource recovery technologies to the "maximum extent
practicable "

Another critenia for evaluating proposed actions ts their acceptability to regulatory agencies
and the public This information will become available after agency review and public
comment periods Agency and public comments on the options evaluated 1n this IM/IRA
Decision Document will be addressed in the Responsiveness Summary of the Record of
Decision (ROD)

A comparison of each option against these critena identifies that option with the most
favorable charactenistics, which 1s selected as the proposed action The final proposed action
1s a combination of options from individual categonies Changes to the proposed action may
be made if public comments or additional data indicate that such a change 1s appropriate
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51 SUMMARY OF SELECTED POND WATER MANAGEMENT OPTIONS

The following sections discuss the individual selected options for each category and the
reasoning behind the selections A discussion of the design basis, costs and comparauve
analysis criteria for each of the retained options from Chapter 4 1s included in Appendix F
A summary section which describes the final combined option 1s located at the end of this
chapter

All OU interaction options were rejected 1n the primary screening process in Chapter 4 No
further discussion of these options will be made within this Deciston Document

511 Clean Water Act (CWA)/National Pollutant Discharge Elimination System
(NPDES) Interactions

This IM/IRA Decision Document focuses on activities that are not already regulated by the
CWA, the NPDES FFCA or the NPDES permit Nonetheless, those options listed under the
CWA/ NPDES category include source control plans and Best Management Practices (BMPs)
which are critically important to controlling the quality of pond water as it enters the
jurisdiction of this IM/IRA Decision Document For this reason, the selected option for this
categorv 1s to assume all of these programs will continue under existing administrative
controls  Because these options are outside the jurisdiction of this IM/IRA Decision
Document, they will not be discussed further

512 Spill Control Interactions

The following four spill control options pass the primary and secondary screening process and
are subjected to the comparative analysis summarized below and detailed 1n Appendix F

443 Construct centralized tank farm for spill control/capture

444 Construct tanks for spill control/capture on each dramnage

448 Uulize existing Ponds A 1, A 2, B-1 and B-2 for spill control/capture
449 Consolidate existing spill control ponds to one per drainage

Option 4 4 8 1s selected because 1t provides the greatest versatility and the largest capacity for
spill control capture at the lowest cost This option would also impact the existing OU plans
the least
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Uulizing existing Ponds A-1, A-2, B-1 and B-2 for spill control and storage would provide the
highest volume of spill storage at the lowest cost All other options would be less protective
of human health and the environment Large tanks capable of storing the design flow rates
would be prohibitively expensive, and small tanks would provide inadequate storage to
effectively contain expected water volumes Consolidating ponds to one per drainage would
reduce overall potential spill capture volume below what currently exists

Utilizing the existing ponds would maintain gravity-controlled stormwater diversion faciliuies

All tank options, however, would require pumping at flow rates difficult to achieve under
design flow conditions The series arrangement of the existing ponds (at least two ponds per
drainage) allows 1solation of a potential spill to its respective drainage, and to only one pond
in the drainage, unless hugh flows are encountered In addition, potenuial sewage treatment
plant (STP) upsets can be routed to erther of the B-1 or B-2 ponds through gravity pipelines

This arrangement 1s more versatile than the other spill control options

The selected option for spill control would have no impact on existing OU plans or schedules

Consolidating ponds to one per dranage would require expedited charactenization and
remediation efforts within OU 6 The feasibility of expediting these OU 6 efforts 1s outside
the scope of this document Tank construction would require land disturbance within or close

to 1dentified Individual Hazardous Substance Sites (IHSSs)

513 Selected Water Collection and Storage Option

The following three storage options passed the primary and secondary screening processes and
are subjected to comparative analysis

4511 Construct storage tanks for STP effluent only
4531 Maintain and continue using existing on-line stormwater ponds
4534 Consolidate existing stormwater ponds to one per drainage

Option 4531 1s selected because 1t provides adequate risk reduction, has the greatest
versatility and impacts the exisung OU plans and schedules the least The estimated costs for
Option 4 5 3 1 are greater than Option 4 5 3 4 and less than Option 4 511 However, the cost
components of the selected option are key improvements which will reduce risk and integrate
with OU plans to a greater extent than the other options evaluated Detailed discussions of
these options are provided 1n Appendix F




DRAFT DRAFT DRAFT DRAFT DRAFT
11/22/93

Chapter 5 Proposed Actions Page 5 5

The purpose of water collection and storage facilities 1s to routinely collect and hold STP
effluent and stormwater that are assumed to be 1n compliance with applicable standards, 1n
order to allow time for final monitoring prior to release The assumption that these waters
are "clean” 1s kev, in that suspect waters should be directed to spill containment facilities 1n
accordance with existing spill control plans and BMPs Consequently, the selected option 1s
to maintain the existing ponds (A-3, A-4, B-5 and C 2) and implement various improvements
to the bypasses around spill control ponds which will ensure the reliability of stormwarer
collection facilities The selected option will also analyze the need to upgrade the dams for
safe, high-volume storage over extended periods of time

Due to the low nisks posed by ambient pond water quality and the existence of significant
upstream control measures, the selected option 1s protective of human health and the
environment The current A- and B-sertes arrangement of the ponds on Walnut Creek
provides greater protection, 1n terms of higher storage capacity and the ability to 1solate flows,
than would be achievable by consolidating ponds to one per drainage Although STP tankage
could reduce risks bv removing the most likely source of contaminants from the pond system,
construction of tankage would not be cost-effective for routine collection of STP effluent The
low potential for exceedances in water quality standards presented by STP effluent and the
large dedicated tankage volume which would be required to allow routine monitoring prior
to discharge make this option not cost-effective

Option 4 5 3 1 also has the greatest versatlity The ponds accept STP effluent and stormwater,
provide for inter pond transfers in order to maintain safe storage volumes, and provide
redundancy for catchment of potentiallv contaminated water (see Figure 5 1)

The selected option would have no impact on existing plans and schedules for OUs 5 and 6
and would be consistent with current long term goals to maintain stormwater catchment
during the decommussioning of RFP  No wastes would be generated by the selected option,
with the exception of captured stormwater sediments and a minor amount of low-hazard
excavated material resulting from the construction of improvements to the terminal dams and
bypasses

514 Selected Treatment Option

The following five treatment options pass the primary and secondary screening options and
are subjected to comparative analysis herein

461 Construct mobile treatment units for multi-pond use
462 Construct individual treatment facilities at each pond
467 Use existing OU treatment facilities
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468 Expand exisung OU treatment facilities
469 Consolidate treatment facilities at Pond A4 for use by entire pond system

Of these five options, 4 6 1 and 4 6 9 are selected as preferred options Together, these options
are complementary and provide adequate levels of risk reduction at the lowest cost, have the
greatest versatility, and impact existing OU plans and schedules the least The selected options
complement one another by providing on-line treatment capacity as well as mobile treatment
capabilities as needed Opuion 4 62 1s not selected prnmanly because of unfavorable cost
effectiveness Detailed discussions of these options are provided 1n Appendix F

Mobile treatment units would offer a strategic and relatively inexpensive method for addressing
pond water contamination Although they would be of relatively small capacity, mobile units
could be used at multiple sites thereby optimizing the cost-effectiveness of capital expenditures
Each mobile unit would be capable of treatment capacities ranging from 15 to 50 gpm Units
could be configured in parallel to increase treatment capacity as needed Methods of
implementation include construction of mobile systems or arrangement of service contracts
with companies providing mobuile treatment services Contracted treatment services could
include waste disposal, and long distance pumping and piping costs would be eliminated
Contracted services could reduce capital expenditures, however, fees may be necessary to
ensure adequate and timely on-call services Mobile umts would provide great versatulity
because they offer multi-stage treatment systems that can be used at muluple locations Rusk
reduction would be optimized because mobile unuts allow quick response with appropnate
treatment technologtes

Consolidation of treatment at Pond A-4 would provide the opportunity to use a currently
available treatment option with substantial capacity (17 mullion gallons per day [MGDJ)
Furthermore, the advantageous location of the A-4 treatment facility would preclude the need
for an extensive pumping and piping system to convey pond water for treatment Metal and
radionuclide treatment stages could be added to the A4 facility to expand treatment
capabilities Because the sole objective of this factlity would be pond water treatment, conflicts
with other treatment objectives, such as would be the case if other QU treatment facihities
were used, would be avoirded The A-4 treatment facility could be upgraded to provide
opuimal, comprehensive pond water treatment
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515 Selected Water Transfer Option

The following six alternative water transfer options pass the primarv and secondarv screening
processes and are subjected to comparative analysis herein

4711 Recycle STP effluent for on site industrial use

4712 Recycle pond water to the Rocky Flats Plant (RFP) industrial water
supply

4714 Directly spray evaporate pond water on site

4715 Mechanically evaporate pond water on site

4718 Transfer interior ponds to Pond A-3 to maintain spill control capacity

4729 Discharge stormwater ponds to Segment 4

Selected options include hmuted implementation of Options 4712, 4714 and full
implementation of options 47 18 and 4729 Options 4711 and 47 15 are not selected
primarilv because they lack significant risk reduction and are too expensive Detailed
discussions of these options are provided 1n Appendix F

The selected water transfer options reduce risks bv minimizing the volume of pond water
retained 1n Ponds A-1, A-2, B1, B2 and the Landfill Pond, by minimizing transfers and
discharges from Pond C 2 and by requiring discharges from Ponds A-3 and B-5 to meet more
stringent requirements than are currentlv applied All of the selected options are more cost
effective than competing alternatives

Additional spray evaporation systems at Ponds A-1, A 2, B-1, B-2 and the Landfill Pond will
control pond levels such that transfers from these ponds can be minimized or eliminated
Spray evaporation systems installed on stormwater ponds would provide minimal reduction
on a percentage basis, are not considered cost-effective and may increase algae growth
Mechanical evaporation of water at anv location is not cost-effective compared to spray
evaporation

Recycling stormwater from Pond C 2 to the RFP Industrial Water System will reduce and
perhaps eliminate off-site discharges of water from this pond Limitations on available
industrial water needs make total recycling of Pond C 2 unachsevable, however, reducing Pond
C 2 transfers and discharges 1s feasible Recyching of STP effluent has higher nisk than
recyching of pond water, due to the higher potential contaminant concentrations and the low,
but real, possibility of STP upsets
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Piping pond water from Pond C-2 to a discharge point on Walnut Creek in conjunction with
option 4 7 1 2 will permanently eliminate further discharges from Pond C-2 to Woman Creek

Discharging all stormwater ponds to Segment 4 will require that Ponds A-3 and B-5 meet
Segment 4 water quality standards and other benchmarks selected in Chapter 3 These two
ponds are currently transferred to Pond A4 after analysis for a limited suite of Segment 5
standards This 1s a less stringent requirement than for discharges to Segment 4, thus
discharges of A-3 and B-5 to Segment 4 requires higher water quality, and presumably are
more protective In addition, discharges of A-3 and B-5 to Segment 4 1s cost-effective because
these water sources would no longer be sampled, analyzed, and physically handled (pumped)
twice as 1s currently the case

516 Selected Water Monitoring Option

The following four options pertaining to water momtoring locations pass the primary and
secondary screening processes and are subjected to comparative analvsis herein

483 Monitor influent streams

484 Monitor ponds

485 Monitor on-site water transfers
486 Monitor off-site water discharges

The selected water monitoring option includes hmited implementation of Options 4 8 3, 4 8 4,
485and 486 Detaled discussions of these options are provided 1n Appendix F

The discussion that follows 1s organized 1nto two categories (1) routine water monitoring,
and (2) operational monitoring for activities such as transfer or discharge This 1s a shightly
different format than presented earlier 1n this chapter and has been adopted for this section
for the following reasons

° The 1ntent of this section 1s to propose a monitoring program that includes both
water quality monitoring, and monitoring of physical conditions This program
should be as efficient as possible while ensuring high quality discharges and
early detection of potential problems

° The selected monitoring program includes certain aspects of each of the accepted
options All aspects of water monitoning are not relevant or necessary at all
locations

° Routine and operational monitoring are driven by different internal and

external requirements
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5161 Routine Water Monitoring

The selected routine water monitoring option includes the following aspects
1 Monitor 1nfluent streams 1n real ume for flow only
2 Monitor Ponds A 3, A4, B-5 and C-2 1n real-time for retained volumes
3 Monitor other ponds weekly and after storm events

4 Momitor dam piezometers 1n real tume and field-verify a mimmum of once per
week for internal piezometric surface

5 Monitor Ponds A-3, A4, B-5 and C-2 for indicator water quality parameters
(1e, dissolved oxygen, temperature, pH, conductivity) on a real tume basis

6 Monitor all ponds, except C 1, B-3 and B4 aganst benchmarks idenufied 1n
Table 3 1 for the following analvtes on a quarterly basis gross alpha and gross
beta, ammonia, nitrate, nitrite, sulfate, sulfide, total dissolved solids (TDS), total
suspended solids (TSS), carbonate, bicarbonate, chlonde, fluoride, selected semi-
volatile organics, selected volaule organics, cyanide, Hazardous Substance List
(HSL) metals, plutonium, americium and uranium

7 Monitor all ponds annually after the spring runoff (late April to earlv June) for
a full suite of analytes, and against the benchmarks idenuified 1n Table 3-1

Real time monitoring technologies that allow for early detection of water quality problems at
influent streams are technologically unavailable Routine sampling and analysis of all influent
streams 1s 1neffective because by the ume influent water 1s sampled and analyzed, the water
would have reached the pond and the advantage of early detection at the influent stream
would be lost Therefore, influent stream water quality monitoring (Option 4 8 3) was not
selected

Routine pond water quality monitoring more frequently than proposed would be redundant
considering the operational monitoring proposed 1n Section 5162, and 1s not selected
Routine monitoring of indicator parameters combined with pre-operational samphing and
analysis will provide an adequate and reliable method of detecting potential water quality
problems
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5162 Operational Monttoring

The selected option for operational monitoring 1s to conduct monitoring activities based on
the specific pond 1n question Allowable operational activties, including spray evaporation,
recyching, transfers, and discharges, will be determined by analytical results The selected
operational monitoring option includes the following aspects

1 Monttor pond water quality prior to conducting operations

2 Monitor inflow and outflow rates, weather conditions, and indicator water
quality parameters 1n real-tume dunng operations

Prior to mtiating any operational activities involving the movement of water, pond water
would be sampled and analyzed only for the COCs pertinent to that pond, as listed in Table
210 Analyucal results would be compared to point values for the selected benchmarks
identified 1n Tables 3-1 through 3-7 The decision to spray evaporate, recycle, transfer, or
discharge would be based upon compliance with the selected point value benchmarks If the
pond water meets these benchmarks, operations would be instiated  If the pond water 1s not
1in comphance based on this comparison, treatment options would be initiated

Flow rates, pond volumes and indicator water quality parameters (temperature, pH, dissolved
oxygen and conductivity) would be monitored on a real-tume basis at all ponds where
operations are 1n progress Climatic conditions would also be monitored to control actual
operations Operations would be discontinued when significant new inflows occur, during
high winds (in the case of spray evaporation), or if indicator parameters are outside normal
ranges, indicating potential water quality problems

5163 Combined Monitoring Program

The combined monitoring program described above would be protective of human health and
the environment and would ensure that water quality meets strict standards designed for the
protection of public drinking water prior to the conduct of any operational acuvities that
could expose people or the environment to contaminants This program would also be cost-
effective because 1t would not require routine in-depth monitoring for constituents not found,
or for analyte levels which are not justified based on human health nisk, and would eliminate
duplicate momitoring for both routine and operational activities The final monitonng
program that 1s selected for this IM/IRA Decision Document will be dependent on the
proposed actions which are adopted and will be negotiated with the regulatory agencies
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517 Summary of Combined Selected Options

The baseline risk assessment concluded that conditions in the ponds and pond water
management practices 1n general pose no unacceptable risks to human health and the
environment Thus, the proposed actions listed below provide additional protective measures,
but do not propose any removal actions Figure 5-1 provides a schematic of proposed actions
and Figure 5 2 shows their locations

Components of the proposed actions are referenced by number on the legend on Figure 51
and include the following (the option number 1s referenced 1n parenthesis)

1 Maintain Ponds A 1, A 2, B 1 and B-2 for use as spill control faciliuies (Options
448and 4718)

2 Install new spray evaporation svstems at Ponds A-1, A-2, B 1, B-2 and Landfill
Pond to reduce retained volumes and alleviate the need to transfer water
between spill control ponds (Option 47 1 4)

3 Monitor spray evaporation operations for operational benchmarks identified 1n
Tables 3 1 through 3 9 (Option 4 8 4)

4 Maintain Ponds A-3, A4, B4, B5 and C-2 as stormwater storage discharge
facilities (Options 4531 and 472 9)

5 Install piezometers at terminal ponds A4, B-5 and C-2 to monitor the phreatic
water surface within these dams as recommended 1n the US Army Corps of
Engineers Report (Option 453 1)

6 Change the water management operational procedures for Dams A4, B-5 and
C-2 to mamntain safe storage volumes according to the recommendations of the
US Army Corps of Engineers (Option 4 5 3 1)

7 Monitor transfers between all ponds for operational benchmarks identified 1n
Tables 3-1 through 3 7 (Option 4 8 5)

8 Monitor off-site discharges from Ponds A-3, A4, B-5 and C-2 for operational
benchmarks tdentified 1n Tables 3-1 through 3-7 (Option 4 8 6)
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9 Upgrade or replace the large diameter culverts that bypass water from North
Walnut Creek and South Walnut Creek around spill control Ponds A-1, A-2,
B-1, B-2 and B-3 to establish the 100-year design flow capacity (Option 4 5 3 1)

10  Upgrade the South Interceptor Ditch and Woman Creek bypass around Pond
C 2 to reestablish the 100-year design flow capacity (Option 4 5 3 1)

11 Construct facilities to recycle water from Pond C-2 to the RFP industrial water
system (Option 47 12)

12 Construct an extension to the C-2 to B-5/A-4 transfer pipeline, allowing
discharge of C-2 water below Pond A4 or B-5 (Option 47 2 10)

13 Implement a long-term service contract with a private company to provide
mobile treatment services on an on-call basis (Option 4 6 1)

14  Mantain and upgrade the existing filtration/granular activated carbon (GAC)
treatment system at Pond A-4 for use in discharge "polishing," as needed
(Option 4 69)

These proposed actions are protective of human health and the environment, cost-effective and
utilize treatment systems as needed to address water quality concerns In summary, these
proposed actions will comply with benchmarks, satisfy the statutory requirements of Section
121 of CERCLA’ and are consistent with long-range, site-wide remediation objectives for RFP

52 ENVIRONMENTAL IMPACTS OF SELECTED OPTIONS

Section 5 2 continues the option selection process of Chapter 5 with a comparative analysis
of environmental impacts of the options that passed the screening process described 1n Chapter
4 These selected options represent alterations in current operations and are termed "proposed
acuions” for this environmental analysis The proposed actions analyzed for this section are
summarized 1n Section 517

This evaluation of the proposed actions considers the environmental issues of concern
delineated pursuant to the National Environmental Policy Act (NEPA) 1n order to integrate
program-level NEPA documentation 1nto this IM/IRA Decision Document Although many
of these concerns have been addressed in previous sections, this section allows easy
idenuification of NEPA evaluation factors Ths section also fulfills CERCLA requirements
to ensure that selected remedies protect the environment, as well as human health
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In evaluating environmental effects, both beneficial and adverse impacts relatve to affected
resources from the proposed pond management actions are considered The resources
evaluated are air quality, water quality, terrestrial and aquatic biota, threatened and endangered
species, personnel exposure, cultural resources, wetlands and floodplains, commitment of
resources, and cumulative impacts Baseline conditions for these resources are discussed in
Section 5 3 of this IM/IRA Decision Document

The effects of the proposed actions on resources are evaluated based on the objectives of pond
management and the focus of the subject interim action  Overall, the purpose of pond
management operations 1s to control discharge of effluent such that downstream water levels
are not significantly altered and to ensure the quality of the downstream water These
operations 1nvolve temporary holding actions, sampling, monitoring, treatment, and
emergency spill control

As noted 1n Chapter 4, the focus of the IM/IRA Deciston Document 1s to identify actions that
enhance the purpose of the current operations and effectively manage potentially contaminated
water sources 1n the event that upstream controls fail Potential contaminants have been noted
in this document. although formal characterization of OUs 5, 6 and 7 has not been completed

This environmental analysis of the selected options 1s based on whether these actions resolve
environmental 1ssues identified for the No Action alternative, and takes into consideration
the established tume frame of these IM/IRA actions (2 5 vears)

521 Arr

Proposed actions with the potenuial to affect air quality involve expansion of spray evaporation
operations to other ponds in the pond system, initiation of aeration operations at termunal
ponds and proposed use of combustion engines In addition, those proposed actions involving
construction have the potenual to affect air quality by resuspending pond sediments

It 1s noted 1n Section 5 3 that air emussions from current pond management operations are very
limited and overall air quality benefits from the sedimentation function and volume
management provided by the ponds Emussions from current operations are generated by
spray evaporation occurring at Pond A 2 and the Landfill Pond Analytcal sampling for
volatile and semu volatile organic compounds was conducted at both ponds in the spring of
1993 Results from this sampling were used to project total emussions from spray evaporation
operations These projections indicate estimated volatile organic compounds emussions for the
two ponds are well below reporting levels and do not contribute materially to cumulative RFP
total emissions
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Expansion of spray evaporation operations to Ponds A-1, B-1 and B-2 and iitiating aeration
operations at A-3 and the terminal ponds have the potential to more than double the arr
emussions currently generated by pond management However, emissions doubled from these
two operations would sull be below reporting levels and, therefore, would not contribute
materally to cumulative RFP total emussions

Construction activities associated with dam upgrades and system installation could disturb
pond sediments, allowing pond sediments to dry and become arrborne Aurborne pond
sediments are of concern because of the potential for contaminated sediments to be dispersed
off-site by wind or to contaminate an area on-site currently considered clean To ensure such
activities do not adversely impact the environment, the Plan for Prevention of Contaminant
Dispersion (PPCD) was mandated by the IAG and finalized 1n late 1991 The PPCD 1s
applicable to intrusive field activities conducted as part of IM/IRA actions It provides
project-specific procedures for managing even mnor excavations, such as those noted above
The PPCD procedures would be integrated into any final plans concerning construction
activities associated with pond management

A certain amount of vehicular emissions and fugitive dust 1s associated with construction
equipment Because construction activity produces fugitive dust that remains near ground
level, air quality impacts will likely be limited to RFP or areas in close proximity to the
facility Fugitive dust can be mitigated through a combination of control technology and
generally-accepted work practices Vehicular emussions are controlled through Title II of the

Clean Air Act*

Finally, an increase 1n the use of generators for intake and discharge activities 1s likely with
implementation of the proposed actions Although minimal 1n amount, emissions from these
generators are of concern 1f, when added to existing RFP nitrogen oxide (NOx) emussions, the
proposed actions cause the NOx emussions total to exceed the threshold At that point, RFP
may be required to prepare an Air Pollutant Emussion Notice (APEN) or Prevention of
Sigmificant Deterioration Permut (PSD), unless otherwise directed by EPA or CDH RFP Arr
Quality Division personnel have projected total emissions for these activities (Appendix G) and
have concluded that preparation of an APEN will be likely on only one of the six generators

522 Water

The source of any low concentration of contammnants entering the ponds 1s from RFP
activities  As with the No Action alternatve, the major function of the proposed actions is
to provide best management practices for achieving water quality standards Given this
purpose, the proposed actions would have a positive impact on water quality
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RFP consistently meets or exceeds the quality required by Segment 4 standards for waters
discharged off-site Proposed monitoring, treatment, and transfer actions would improve the
quality of waters handled on site within the pond system Detention of water 1n the pond
system for a designated period allows sedimentation to occur  Sedimentation effectively settles
potentially-contaminated suspended solids, removing them from the water column for as long
as the sediments are not resuspended by disturbance (see Section 532) Through volume
management, sediments remain covered with water and are not exposed to wind or water

erosion

Impacts to surface and groundwater quality could occur during dewatering for excavations and
during 1nstallation of piezometers or wells through resuspension of sediments Installation of
wells may allow surface water runoff or contamunants to seep down the wellhead although this
1s unlikely given the strict protocols regarding well construction, expressly designed to prevent
such cross contamination Resuspension of sediments into the water column would impede
the scheduling for discharges and transfers, which could have an adverse impact on water
quality and associated resources if an emergency occurred  For thus reason, all final plans for
construction activities associated with dam upgrades and system 1nstallation would be preceded
by a consultation with the OU Project Manager Procedures from the Watershed Management
Plan for Rocky Flats® would also be integrated 1nto any final plans

The proposed action of retaining use of Ponds A 1, A-2, B-1, and B-2 for spill control (an
emergency measure to provide backup to upgradient secondary containment) 1s not anticipated
to have an adverse impact on water quality and 1s addressed 1n more detail 1n Section 5 3 2

523 Terrestrial and Aquatic

Construction activities have the potential to adversely affect water quality by resuspending
sediments and causing turbidity Turbidity can adversely affect aquatic biota directly or can
affect their food sources or habitat by decreasing sunlight Decreased sunlight impedes the
photosynthetic process, diminishing oxygen available to fish Lack of oxygen will also kill
macroinvertebrates and aquatic plant species, leaving no food base for fish Suspended
sediments 1n turbid waters may clog or abrade fish gills, creating respiratory deficiencies

Algal blooms are a naturally occurring condition, but may create an adverse situation for
certain aquatic biota because they deplete the dissolved oxygen from the water, making 1t
unavailable to fish and other species Lack of aeration 1n the ponds exacerbates this effect
Algal blooms are a notable problem 1n Ponds B-3, B-4, B-5, and A4
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524 Threatened and Endangered Species

Specific information on threatened and endangered species is presented 1n Section 534 A
number of federally-designated and state-designated species are of interest regarding pond
management operations Impacts from the proposed actions, for the most part, muirror those
delineated for the No Action alternative In general, pond management operations have
minimal effect on these species when precautions are taken However, once site-specific plans
for any construction activities associated with the proposed actions are known, these plans
would be submitted to RFP Design Review for verification that threatened and endangered

species would not be impacted

The proposed action to construct facilities to recycle water from Pond C-2 to the RFP
industrial water system could potentially affect threatened and endangered species downstream
of RFP Recycling the proposed amount of water (10 to 20 MG) would effectively remove
this volume of water from the watershed of the South Platte River, which supports threatened
and endangered species downstream near the Nebraska state line  This 1s unlikely, however,
because the proposed 10 to 20 MG of recycled water represents only a fraction of 1 percent
of the annual flows in the South Platte River

NEPA documentation pertaining specifically to Construction of the Pond C-2 Discharge
Minimization Project 1s currently under review by DOE Therefore, reference should be made
to this document regarding impacts from this proposed action  Pending decision on this
document, questions should be directed to the RFP Ecology and NEPA Division

525 Personnel Exposure

Members of the public could be affected by airborne releases of volatile organic compounds
from spray evaporation of pond water The potenuial nisk of this activity was evaluated using
as an example pond water from B-2 This analysis 1s contained 1n Appendix G and shows that
both carcinogenic and noncarcinogenic risks are far below levels of concern Given that
chemical concentrations are of a simular order of magnitude at other ponds, the risks associated
with spray evaporation at all ponds would be comparably low

The analysis 1n Appendix G models a release of contaminants due to spray evaporation of
Pond B-2 The contamnants volatihize from pond water, travel to an off-site receptor 1n a
Gaussian plume, and are then inhaled by the receptor The results of the analvsis are that the
carcinogenic risk due to spray evaporation of Pond B-2 1s 2 7E-10, and the hazard index 1s
4 5E-7 Since hazard indices below 10 and nisks below the range of 1 0E-4 to 1 0E-6 are
considered acceptable, the risk and hazard calculated here are very low, as stated above
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Assumptions used to develop this analysis were as follows

1 The evaporator will be operated for 10 hours per day, 125 days per year, for 30
years, at an average flow rate of 1000 gallons per munute

2 The wind speed will be 4 7 meters per second, and the Pasquill stability class
will be D

3 The receptor will be at a distance of 1600 meters from the source

4 The receptors breathing rate 1s 20 m’® per day

5 The receptor has a mass of 70 kilograms

6 The analytical suite of contaminants that was tested for was a list of 34 volaule

organics, of which four were determined to be present methylene chloride,
acetone, 1,2 dichloroethene and trichloroethene These four chemicals were
evaluated 1n the analysis

In addition, personnel could be exposed to additional hazards from the ponds if there were to
be a spill on plant site into an area which ulumately drains to the ponds In Appendix G,
three spill scenarios are analvzed (1) a carbon tetrachlonde spill into North Walnut Creek,
eventually ending up 1n Ponds A-1 and A-2, (2) a trichloroethylene (TCE) spill into the South
Interceptor Ditch, eventuallv ending up 1n Pond C 2, and (3) a nitric acid spill into South
Walnut Creek, eventually ending up 1n Ponds B 1 and B-2 For each scenario, three options
were investigated (1) leaving the ponds in their current configuration, (2) replacing the two
ponds with a single pond (except for the TCE spill, which has a single interceptor pond in the
current configuration), and (3) diverting the spill to an interceptor tank The effects upon a
hypothetical future resident who was drinking 2 liters per day of water obtained directly from
the contaminated pond(s), was analyzed for all options Table 5 1 summarizes the lifetime
excess cancer risks (LECR) and hazard indices resulting from all three scenarios, under the
three options
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TABLE 5-1
COMPARISON OF RISKS AND HAZARD INDICES
FOR A FUTURE ON-SITE RESIDENT RECEPTOR
FROM DIFFERENT CHEMICAL SPILLS

LECR = 17E5 LECR = 49E-6

Carbon Tetrachlonde
TCE HI = 0071 ' Not analyzed HI = 0071
Nitric Acd HI = 054 HI = 054

It 1s noted that there 1s no reduction of hazard or risk obtained by converting two ponds into
a single pond, so that the construction of a single pond 1s not justifiable from the standpoint
of human health effects alone The construction of tanks results 1n no reduction of hazard,
and a small reduction 1n cancer risk

52 6 Cultural Resources

A formal cultural resource inventory was conducted at RFP (see Section 53 6) Histonc
properties were not found within proximity of the ponds Thus, adverse impacts to cultural
resources from the proposed actions are not anticipated

However, construction activities, such as excavation and trenching, have the potential to
unearth previously undiscovered sites In the event that unknown properties are identified
during a construction activity, the Colorado State Historic Preservation Officer would be
consulted prior to continuation of construction, as required by the Section 106 process of the
National Historic Preservation Act

527 Wetlands and Floodplains

The following section discusses the potential impact the proposed actions may have on the
wetlands and floodplains of RFP
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5271 Wetlands

Wetlands that currently exist (Section 5 3 7) around the pond areas have developed as a result
of the operation of the pond system since it was initiated 1n the early 1950s Although these
wetlands developed around man-made water features, they do add to the total area of wetlands
at RFP and are subject to the wetland protection provisions of the Clean Water Act

Any change 1n pond management operations affecting a wetland would consider the following
issues  Furst, the analysis of impacts on wetlands should acknowledge that the size of a
wetland 1s not the basis of its significance  Alteration of a small wetland area may prove
significant depending upon 1ts type, location, and prevalence

Second, the most recent federal policy regarding wetlands supports the goal of "no net loss,"
even for those wetlands that have developed around manmade features, such as the ponds
Until the formal delineation of wetlands at RFP has been completed and a comprehensive
wetland management program for RFP 1s adopted by DOE, any proposed actions would be
analvzed 1n an 1niuial consultation with EPA and RFP Ecology and NEPA Division personnel
This consultation would determine what, if any, mitigation 1s required

Several of the proposed actions could affect wetlands Those actions involving construction
acuvities within wetland areas have the potential to destroy these wetlands, unless mitigative
efforts are implemented with the construction As suggested previously, EPA and RFP
Ecologv and NEPA Division personnel would be consulted by Surface Water Division (SWD)
personnel regarding proposed construction activities to determine what, if any, mitigation 1s
required for even munor excavations and surface disturbances
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Volume management and assoctated actions (1 e, spray evaporation, aeration, recycling and
downstream discharges) affect wetland area and type through ongoing fluctuations An
increase 1n volume may drown some species of wetland vegetation, depending on the length
of submersion Conversely, a decrease 1n volume may dry some species Some spray
evaporation operations may create artificially supported wetland Actual wetland area may
increase or decrease over short periods of time

As this vegetation 1s affected, wildlife using 1t as habitat or a food source will, in turn, be
affected These effects are not necessarily adverse or beneficial based on ecological succession
Section 537 1 describes the ecological succession occurring as a result of fluctuating pond
levels

5272 Floodplains

The ponds are all located within the 100-year floodplain, as classified by the U S Army Corps
of Engineers The function of pond management is an acceptable land use within such a
floodplain Flood handling capability and the intended function of the pond system, as noted
in Section 5 3 7, are not complementary, 1n that both cannot be accomplished simultaneously
with optimal results However, there are proposed actions that will address this situation

1 Upgrade or replace the large diameter culverts that bypass water from North
Walnut Creek and South Walnut Creek around spill control Ponds A-1, A-2,
B-1 and B-2 to establish the 100-year design flow capacity

2 Upgrade the South Interceptor Ditch and Woman Creek bypass around Pond
C-2 to reestablish the 100-year design flow capacity

Whule the terminal ponds and most of the diversion and interceptor ditches are designed to
handle a 100-year, 6-hour storm event, certain drainage structures located upstream of the
ponds are not Some structures predating 1980 used 25-year storm event design criteria and
require upgrading to adequately handle flows Increasing the capability of the bypasses to
carry the 100-year, 6-hour storm event would lessen the likelihood that flood water would
inundate and thereby negate the functions of the spill control ponds The proposed actions
would also have a beneficial effect on the adjacent environment, preventing or minimizing soil
erosion due to flood washing
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The construction of these upgrades or replacements may be covered by the 1993
environmental assessment, Surface Water Structures Maintenance at Rocky Flats Thus draft
1s currently under review by DOE Tentattvely, 1t would apply to routine maintenance
actvities and "like replacement within a wetland " Preliminary details and specifications for
the spectfic projects associated with these proposed actions would be submutted to RFP Design
Review for a determination of whether or what additional compliance with NEPA is required

528 Commtment of Resources

The fundamental resource involved 1n pond management operations, as 1dentified 1n Section
538, 1s water Overall, current operation of the ponds does not significantly alter
downstream water quality, flow patterns, and/or volumes However, flow rates downstream
may be impacted by the proposed action to, "construct facilittes to recycle water from Pond
C 2 to the RFP industrial water system " Recycling the proposed amount of water would
effectively remove this volume of water from the watershed of the South Platte River, which
supports threatened and endangered species downstream near the Nebraska state line

NEPA documentation pertaining specificallv to Construction of the Pond C-2 Discharge
Minimization Project 1s currently under review by DOE  Therefore, reference should be made
to this document regarding impacts from this proposed action Pending decision on this
document, questions would be directed to RFP Ecology and NEPA Division

As with the No Action alternatve, other resources would be commutted to 1mplement the
proposed actions These include displacement or temporary loss of vegetation due to
construction activities and an unspecified number of labor hours

In addition, a certain amount of energy is expended to operate discharge pumps, spray
evaporation equipment, and associated vehicles for personnel The proposed installation of
additional spray evaporation, aeration, recyclng and monmtoring equipment would
incrementally increase the energy expended to conduct pond management Relative to plant-
wide energy use, this increase 1s minimal

529 Cumulative Impacts

This evaluation of the proposed actions considered environmental 1ssues of concern delineated
pursuant to the NEPA 1n order to integrate program-level NEPA documentation 1nto this
IM/IRA Decision Document
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Impacts to affected resources from these proposed actions are anticipated to be neglgible 1f
mutigative measures are taken These mitigative measures would be developed based on the
recommended consultation with the appropriate regulatory personnel and RFP NEPA
specialists regarding site specific and project specific plans

Expansion of spray evaporation operations to Ponds A-1, B-1, and B-2 and imitiating aeration
operations at A-3 and the terminal ponds have the potential to more than double the air
emissions currently generated by pond management However, emissions doubled from these
two operations would still be below reporting ievels and, therefore, would not contribute
materially to cumulative RFP total emissions

Construction activities associated with dam upgrades and system 1installation could disturb pond
sediments, allowing pond sediments to dry and become airborne To ensure that such activities
do not adversely impact the environment, the PPCD procedures would be integrated into any
final plans concerming construction activities associated with pond management

An increase 1n the use of generators for intake and discharge activities 1s likely with
implementation of the proposed actions These emissions would be mimimal in amount RFP
Arr Quality Division personnel have projected total emissions for these activities and have
concluded that preparation of an APEN would be likely on only one of the six generators

The source of anv low concentration of contaminants potentially affecting water quality of the
ponds 1s from RFP activites As with the No Action alternative, the major function of the
proposed actions 1s to provide best management practices for achieving state water quality
standards Given this purpose, the proposed actions would have a positive impact on water
quality

RFP consistently meets or exceeds Segment 4 standards for waters discharged off-site
Proposed monitoring, treatment and transfer actions would improve the quality of waters
handied on-site within the pond system

Impacts to surface and groundwater quality could occur during dewatering for excavations and
during 1nstallation of wells through resuspension of sediments All final plans for construction
activities associated with dam upgrades and system installation should be preceded by a
consultation with the OU Project Manager Procedures from the Watershed Management Plan
for Rocky Flats® should also be integrated into any final plans

The proposed action of retaming use of Ponds A-1, A-2, B-1 and B-2 for spill control (an
emergency measure to back-up upgradient secondary containment) 1s not anticipated to have
an adverse 1mpact on water quality
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Construction activities have the potential to adversely affect terrestrial and aquatic biota bv
resuspending these sediments and causing turbidity Turbidity can adversely affect aquatic
biota directly or can affect their food sources or habitat

Algal blooms are a naturally occurring condition, but may create an adverse situation for
certamn aquatic biota because they deplete the dissolved oxygen from the water, making 1t
unavailable to fish and other species Lack of aeration in the ponds exacerbates this effect
Relative to proposed actions, installation of aeration equipment 1s proposed for Ponds A-3, A-4,
B-5 and C-2, and would have a beneficial effect on certain aquatic species within these ponds
Moreover. addition of Ponds B-3 and B-4 to the list of ponds to be aerated would effectivelv
reduce the level of this condition within the pond system from acute to normal

In general. pond management operations have mimmal effect on potential threatened and
endangered species when precautions are taken Once site-specific plans for any construction
activities associated with the proposed actions are known, these plans should be submutted to
RFP Design Review for verification that threatened and endangered species would not be
impacted

NEPA documentation pertaimng specifically to Construction of the Pond C-2 Discharge
Minimization Project 1s currently under review by DOE Therefore reference should be made
to this document regarding impacts to threatened and endangered species from this proposed
action

Sprav evaporation of pond water would result in a neghgible increase in risk to on-site
workers Risk to personnel during spills 1s unaffected by the proposed pond management
options

A formal cultural resources mnventorv was conducted at RFP Historic properties were not
found within proximity of the ponds Thus, adverse impacts to cultural resources from the
proposed actions are not anticipated®

However construction activities, such as excavation and trenching, have the potential to
unearth previously undiscovered sites In the event that unknown properties are identified
during a construction activity, the Colorado State Historic Preservation Officer would be
consulted prior to continuation of construction
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Wetlands that currently exist around the pond areas have developed as a result of the operation
of the pond system since 1t was mmtiated in the early 1950s Volume management and
associated actions (1€, spray evaporation, aeration, recycling and downstream discharges)
affect wetland area and type through ongoing fluctuations Actual wetland area may increase
or decrease over short periods of time These effects are not necessarily adverse or beneficial

based on ecological succession

Several of the proposed actions involve construction activities within wetland areas that have
the potential to destroy these wetlands, unless mitigative efforts are mmplemented with the
construcion EPA and RFP Ecology and NEPA Division personnel should be consulted
regarding proposed construction activities to determine what, if any, mitigation 1s required for
even minor excavations and surface disturbances

The ponds are all located within the 100-year floodplain, as classified by the US Army Corps
of Engineers The function of pond management i1s an acceptable land use within such a
floodplamn Flood handling capabilitv and the intended function of the pond system are not
comphmentary, in that both cannot be accomplished simultaneously with optimal results
However, proposed actions (1 e, upgrade/replace bypass culverts) will increase the capability
of the bypasses to carry the 100-year, 6-hour storm event which would lessen the likelihood
that flood water would negate the functions of the noted ponds This would have a beneficial
effect on the adjacent environment

The construction of these upgrades or replacements may be covered by the 1993 environmental
assessment, Surface Water Structures Maintenance at Rocky Flats This draft 1s currently under
review by DOE Preliminary details and specifications for the specific projects associated with
these proposed actions should be submitted to RFP Design Review for a determination of
whether or what additional comphance 1s required

53 ENVIRONMENTAL EVALUATION OF "NO ACTION”

This section evaluates the environmental effects of the *"No Action” alternattve  This
alternative 1s defined as maintaining pond management operations as currently practiced until
such nme as RFP mussion changes prompt an alteration in such operations Alterations 1n the
operations are considered proposed actions, and are not considered 1n this section

The overall goal of current pond management operations 1s to control discharge of effluent
such that downstream water levels are not sigmficantly altered and to ensure the quality of the
downstream water These operations involve, primarily, temporary holding actions, emergency
spill control, sampling and monitoring Current operations are described in more detail 1n
Section 22
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In evaluating environmental effects, both beneficial and adverse 1mpacts from the current pond
management operation are considered relative to affected resources The resources evaluated
are air quality, water quality, terrestrial and aquatic biota, threatened and endangered species,
personnel exposure cultural resources, wetlands and floodplains, commitment of resources. and
cumulative 1mpacts

This evaluation of No Action considers environmental 1ssues of concern delineated pursuant
to NEPA 1n order to integrate program level-NEPA documentation nto thus IM/IRA Decision

Document
531 Ar

RFP 1s subject to comphance with the Clean Air Act' and 5400-series DOE Orders Aur
emissions from current pond management operations are very himited Overall, air quality
benefits from the pond function of sedimentatton Contaminants present in the stormwater
runoff and wastewater, primarily, settle on pond bottoms and are kept submerged bv volume
management such that they do not become airborne

As part of the current pond management practices volume management operations at Pond A-2
and the Landfill Pond may create air emisstons from sprav evaporation activity Volatile
organics mav be emitted during actual sprav procedures and NOx emissions may arise from
diesel-fueled generators and water pumps (see Section 3 2 6)

Typical spray evaporation operations take place from Mav to September, during dayhght hours
only, seven days a week, evaporating approximatelv 5000 gallons per day at each location
Estimated actual water evaporation at each location 1s 900 000 gallons annually Analytical
sampling for volatile organic and semi-volatle organic compounds was conducted at both
locations 1n the spring of 1993 These samples were analyzed by General Laboratory, an EPA-
registered laboratory

Results from this analysis were used by EG&G Air Quality Division personnel to project total
emissions from spray evaporation operations Maximum concentration levels of each
compound were added together Emussions were caiculated based on the total concentration
level of the compounds and pertinent operating parameters Estimated maximum volatile
organic compounds emusstons for the two locations were found to be as follows

Landfill Pond 13 pounds/year
Pond A-2 11 pounds/year
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Colorado air quality regulations require reporting if total volatile organic compounds emissions
exceed 2000 pounds per year In addition, several compounds listed in the samphng data are
also "non-criteria reportable pollutants™ as set forth in the regulations These compounds must
be reported if thev exceed 250 pounds per year individually The 250 pounds per year de
minimus level 1s based on a reporting scenario established i Appendix A of the Colorado Air
Quality Control Regulation No 37 that takes into account the distance of the source from the

property boundary

Spray evaporation operations emit loads sigmificantly below both of these reporting levels
Because of their small size, total emissions from spray evaporation operations do not contribute
matenially to cumulative RFP total emissions because the operations are considered to be
mnsignificant sources Analytical results and computations are presented in Appendix G of this
document

532 Water

Under the No Action alternative, the operation of the ponds does not create sigmificant
contarminants that adversely affect the water quality Rather, the major function of the current
pond management plan 1s to implement best management practices to achieve state water
quality standards

Pond management operations are conducted such that water quality 1s maintained or improved
Detention of water 1n the pond system for a designated period allows sedimentation to occur
Sedimentation effectively settles potentially-contaminated suspended solids, removing them
from the water column for as long as the sediments are not resuspended by disturbance®
Transuranic radionuclides are highly insoluble, and tend to bond to soil particles®, and are,
therefore, removed from the water column via sedimentation Through volume management,
potentially-contaminated sediments are kept covered with water so that sediments are not
exposed to wind erosion

The No Action alternative avoids significant alterations 1n operations that may result in adverse
effects which presently do not exist (e g, construction activities n certain pond areas may
resuspend sediments within the water column, a pond closure or complete discharge may
expose sediments to wind erosion)
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Sampling has shown occasional plutomum concentrations greater than the Segment 4 Standards
i Pond C-2 Since 1t 1s possible to transfer Pond C-2 water by pipeline to either Pond B-5
or Pond A-4, transferring may have an adverse effect on water quality in Pond B-5 or Pond
A-4 However, a transfer of this type 1s limited to emergency operations onlv Typically.
volume management on Pond C-2 involves discharge to the Broomfield Diversion Ditch onlv
after samphing shows state water quality standards have been met and after obtaining
concurrence from CDH and NPDES Permit bypass approval from EPA

Use of Ponds A-1, A-2, B-1 and B-2 for spill containment 1s an emergency measure Tanks,
pipes, material transfers, and other potential ongins of a spill are provided with secondary
containment or are subject to measures set forth in the RFP Spill Prevention Control and
Countermeasure Plan and related documents The impact on water released off-site 1s not
expected to be detrimental since these ponds can be 1solated from the rest of the surface water
management system and the management system can admimster effective methods of treating
anv water contaminated by a spill

Discharge operations, also an IM/IRA Decision Document concern, are implemented onlv after
sampling shows that state water quality standards have been met and after obtaining CDH
concurrence In addition. the outlet works at most ponds are no longer used for discharge
because their use would pull water off the bottom of the ponds This action has the potenual
of resuspending sediments from the bottom of the pond into the discharge Since 1990,
discharge operations have been conducted with a suspended intake line attached to a pump that
discharges water from the surface and mid-level portions of the ponds

533 Terrestnial and Aquatic

As noted 1 Chapter 4, since 1989 the water columns within the ponds have met or exceeded
current water quality standards The existence of certain biotic receptors in these ponds 1s
evidence of de mimimus nisk associated with potential contaminants 1n the ponds A concern
n several ponds 1s over-productivity due to added nutnents from treated domestic waste

Biota 1n the B-senies ponds are affected by conditions that allow algal blooms to occur 1n
Ponds B-3, B-4, B-5 and A-4 during the summer months Several factors contribute to the
occurrence of this condition Discharge from the STP’s tertiary treatment introduces a nutrient-
rich mixture nto the ponds Nitrogen and phosphorus common to most wastewater treatment
plant discharges enter B-3 and downstream ponds This mixture combined with longer daylight
hours and higher summer temperatures facilitate increased algal productivity
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The STP discharges approximately 150,000 gallons per day, which is typical for a facility
serving 7000 people The STP discharge meets the required water quahty standards As
discussed 1n Chapter 2, impacts from the condition described would occur 1n most situations
where a wastewater treatment plant discharged a large amount of effluent into a small, non-

flowing receiving area

Relative to the algal blooms, phosphorus 1s typically the liniting nutnient  State water quality

standards have established a maximum (12 mg/L) and average (8 mg/L) phosphorus level for
wastewater discharge Recent sampling in RFP ponds located below the STP showed a

maximum phosphorus level of 3 3 mg/L and an average of 1 4 mg/L, both substantially below
standards

However, these standards are high compared to phosphorus levels that cause eutrophication
total phosphorus concentrations of less than 0 1 mg/L are representative of hyper-eutrophic
waters

The 1mpact from this condition 1s that as the algae die and accumulate at the bottom they begin
to decay, depleting any dissolved oxvgen in the water during the mght. The algae remamning
in the zone of hight penetration produces oxygen saturation conditions during the day, but
during the mght this oxygen 1s quicklv depleted

These conditions cause extreme dwurnal changes mn pH The NPDES permit allows pH
variation from 6-9 standard umits, but historic eutrophic conditions in Pond A-4 have caused
a pH high of 95 to 10 standard units during the daylight hours

The 1ncidence of algal blooms could be reduced 1n a variety of ways without interfering with
the function of the pond system Such means include shortening holding times or reducing
phosphorus levels discharged from the STP

534 Threatened and Endangered Species

A few federally-designated and state-designated species are of interest regarding current pond
management operations
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5341 Endangered Species

The bald eagle and the peregrine falcon are both federally-designated as “"endangered ” The
bald eagle, according to the Baseline Biological Characterization of the Terrestrial and Aquatic
Habitats at RFP°, may occur as an irregular visitor during the winter, or as a migrant during
spring and fall migration This species has not been observed to roost or actively pursue prev
on RFP, although individuals have been observed perching on utility poles in the northern
portion of the buffer zone In 1993, three individual adult bald eagles were observed at or near

RFP

Smaller mammals are the key item 1n the eagle diet Often these eagles opt to steal the kill
of the ferruginous hawk, rather than kill their own prey Thev will also eat larger fish species,
such as the bass in Pond A-2 Typically, the other ponds support only smaller fish species
It has not been demonstrated that bald eagles feed from the RFP pond system Given the
limited fish population of the pond svstem, pond management operations are expected to have
mimmal effect on any individual bald eagle species Further, there 1s currently no bald eagle
critical habitat associated with the ponds

The baseline study’ indicates that the peregrine falcon occurs as a migrant at RFP, although
none have been observed during the breeding season The US Fish & Wildlife Service
developed a Peregrine Falcon Recoverv Plan that discourages land-use practices and/or
development that mav adverselv affect the character of habitat or prey base within approximate
10-mile radius of a falcon’s nesting cliff The existence of two potential nesting cliffs within
this radius has been documented’, therefore, all of RFP may be considered potential foraging
habitat

Primanly, these falcons will prey on waterfow! which, in turn, would potentially feed on fish
species that might be found in the ponds Falcons do not eat fish Mammals are not typical
prey Impacts to falcons from pond management would, as with the eagle, be expected to be
mimmal due to the Iimited fish population and the diminutive area of the pond system

5342 Threatened Species

In comphance with the Endangered Species Act, RFP 1s in the second year of a three-year
protocol to determine the presence of Ute ladies’-tresses, a rare plant species, within the plant
site  Individuals of this species were not observed throughout the first year of this survey
Ripanan areas were 1dentified 1n a 1992 Report of Findings'® as being potential suitable habitat
for this plant Pond operations do not pose a barrier to distribution of this plant on RFP
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5343 Candidate Species

The ferruginous hawk 1s listed as a Category 2 species on the federally-designated Candidate
List Ths species of hawk 1s a common winter resident and/or seasonal migrant, although 1t
has been documented by the baseline study’ as being observed adjacent to the industrial area
of RFP during the winter, spring, and early summer of 1990 and 1991

Most observations of the ferruginous hawk have been near prairie dog colomes southeast and
northeast of RFP Nesting activities were not observed, however, a juvemle male resided 1n
this vicinity for a six week period 1n late spring and early summer of 1991 It was noted to
be hunting primarily in the riparian zone of Woman Creek and along the 881 Hillside area,
which 1s directly south of the industrial area

This hawk nests in large trees or on cliffs As noted previously, the bald eagle i1s known to
seek out the habitat of the ferruginous hawk and steal its kill Consequently, bald eagles may
be indirectly affected bv impacts on thus hawk However, the primary prey of the Ferruginous
hawk 1s terrestrial and not common near the ponds

The loggerhead shrike 1s also a Category 2 predatory bird species that 1s commonly observed
on RFP during seasonal mugration periods This shrike principally eats insects and small
mammals, neither of which are affected by pond management operations

Preble’s meadow jumping mouse, a Category 2 mammal, has been observed 1n the bottom- land
of Woman Creek and Walnut Creek, but would not be affected by the water level fluctuations
or other operations associated with pond management

5344 Colorado Species of Concern

Three bird species that might be observed at RFP during migration periods have been classified
by the Colorado Department of Wildlife as Species of Concern within the state They are
Barrow’s goldeneye, the greater sandhill crane, and the American white pelican The Barrow’s
goldeneye 1s a possible winter resident on the ponds, although 1t does not nest there It feeds
on aquatic plants The greater sandhull crane may occur during seasonal migration and would
be expected to be associated with terrestrial areas White pelicans are possible migrants in the
pond areas during seasonal mugration They feed on larger fish species None of these species
have been observed at RFP

A e R U B
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The forktip threeawn, a member of the grass famuly, 1s limited to a few sites on RFP according
to the baseline study’ It prefers sandstone outcrops and bare, disturbed areas and has been
observed 1 a disturbed site along the railroad tracks southwest of the industnal area The
baseline study indicates this plant 1s rare 1n Colorado (although common 1n surrounding states)
and, thus, 1t carnes the C0-3 designaion The greatest nisk to this plant on RFP 1s from
competing plant species of advanced successional stages This plant does not occur near the
ponds and 1s not affected by the pond management operations

535 Personnel Exposure

Applicable pathways are inhalation of volatihzed contaminants, dermal absorption of
contaminants and direct exposure to 10omzing radiation No produce or livestock are grown on-
site, and there 1s no fishing mn surface water ponds. so ingestion of contaminated food 1s not
an applicable pathway Ingestion of contaminated water 1s not applicable because water 1s
provided from a municipal supply on-site

A maximally exposed worker would be located adjacent to the ponds The workers that are
currentlv adjacent to the ponds for the maximum time of exposure are Riedel subcontractors.
engaged in pumping Pond B-5 water to Pond A-4 The morganics and metals, and all
radionuchdes except trittum, will not volatilize The only contaminants that could be released
to the atmosphere via volatilization and therefore be a potential pathway for personnel
exposures are the volatile organics and tritium

Dermal absorption could potentiallv occur as a result of direct dermal contact with pond water
through sampling operations After the imitial contact a fraction of each contaminant could
mugrate through the skin and contact the bloodstream This 1s a low frequency occurrence
because, even though sampling 1s done dailv during discharge conditions, pond water contact
1s unusual during sampling because samplers wear protective gloves The sampling typically
results 1 a possible exposure of less than an hour The skin forms an effective barrier so
contaminants are largely excluded from bloodstream contact

The radionuchdes 1n the ponds will produce particles as they decay Some of these particles
will be emitted from the ponds and could impinge upon any receptor 1n the immediate vicimty
A worker could expenience this pathwav while he was n the immediate vicinity of the ponds
To produce an effect, these particles would have 1o pass through an amount of water equivalent
to the radionuchdes’ depth, the water surface tension, a distance of air between the pond
surface and the receptor, and lastly the receptor’s skin The majority of radiation will be alpha
particles, which will not penetrate the full water-air-skin pathway Clothing will cover most
of the worker, and provide an additional amount of protection for the worker, further reducing
the expected exposure
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For all pathways, the personnel exposure due to pond water contaminants will be governed by
specific RFP programs designed to protect employees These programs include Industnal
Hygiene, Nuclear Safety Engineering, Occupational Safety and Radiological Health No
operations will take place unless the safety programs have reviewed those operations and
determined that they meet all applicable safety requirements

This oversight 1s accomplished through the use of procedural comphance All operations
mvolving hazardous and/or radioactive matenials will be governed by procedures, and these
procedures will be reviewed by the applicable safety orgamizations prior to implementation
By this mechanism, the operations procedures, as well as Conduct of Operations'!, Integrated
Work Control Program' and Conduct of Engineering Manual® procedures will be used to

ensure a safe working environment

536 Cultural Resources

A cultural resource inventory for RFP was completed 1n July 1991° The study located six
previously-identified historic sites and 1dentified 45 new cultural resources on the RFP site
The report concluded none of the sites was eligible for the National Register of Historic Places,
and recommended no further work be done on any of the cultural resources The Colorado
State Historic Preservation Officer concurred with that recommendation

In addition, current pond management operations do not involve any activity, such as
construction, that would unearth any undiscovered historic sites Therefore, 1t 1s not anticipated
adverse effects to historic properties would occur due to implementation of current pond

management
537 Wetlands and Floodplamns

The following section discusses the presence, status and potential impact on wetlands and
floodplains relative to current pond management practices

5371 Wetlands

At the time this IM/IRA Decision Document was being prepared, a formal U S Corps of
Engineers wetland delineation of RFP had not been completed Current wetland areas have
been classified according to the US Fish & Wildhife Service Classification System and are
described 1n Wetlands Assessment, Rocky Flats Plant Site!
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According to this assessment, the Walnut Creek drainage wetlands include palustrine emergent
wetlands and palustrine scrub-shrub n and along lower gradient stream segments and around
the perimeter of ponds A few palustrine flat wetlands (seeps) are found on the north facing
slope downstream of Pond B-5 The A- and B-series ponds and the Landfill Pond, all n
Walnut Creek, contain permanent water

Wetland area along the Woman Creek drainage includes palustrine emergent wetlands,
palustrine scrub-shrub wetlands, palustrine flat wetlands, and areas of open water Palustrine
emergent wetlands are found along the stream channels, in the South Interceptor Ditch, and
around the perimeter of the ponds Areas of palustrine wetlands along stream channels and
around the perimeter of ponds that are dominated bv willows and/or leadplant are classified
as scrub-shrub wetlands Just north of Pond C-2, smaller palustrine flat wetland areas occur

According to the US Army Corps of Engineers'’, palustrine wetlands are nontidal wetlands
dominated by trees, shrubs, persistent emergents. or emergent mosses and lichens Emergent
vegetation designates erect, rooted, herbaceous vegetation While not ecologicallv-unique, the
palustrine wetlands associated with the pond system are valued for their various physical,
chemical, and biological processes/attributes (functions), which mav include wildlife diversity/
abundance, aquatic diversity/abundance, sediment stabilization, nutrient removal/transformation

Wetlands that currentlv exist around the pond areas have developed as a result of the operation
of the pond system since 1t was mmtiated in the early 1950s Although these wetlands
developed around manmade features, they do add to the total area of wetlands at RFP Pond
management operations are in compliance with wetland protection provisions of the Clean
Water Act

Basically, impacts to wetlands 1n the pond areas are due to volume fluctuations An increase
In volume mav drown some species of wetland vegetation, depending on time submerged
Conversely, a decrease 1n volume may dry some species Actual wetland area may increase
or decrease over short periods of ime As this vegetation 1s affected, wildlife using 1t as
habitat or foodstuffs will, in turn, be affected

These impacts are not necessarily adverse or benefictal Wetlands typically pass through
various ecological successional stages as physical conditions change The duration of these
stages can last years or lifetmes Many types of wetlands are not, 1n fact, chmax communities,
but interim successional stages'®
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It 15 likely natural wetlands occurning along the streams would also represent mntenim stages,
since both Walnut Creek and Woman Creek are ephemeral Current pond management (as
discussed 1n Section 53 7 2) involves volume manipulation of the ponds Water levels are
maintained at between 20 to 50 percent, therefore, wetlands are unlikely to completely dry out
Therefore, current operations do not produce adverse impacts on surrounding wetlands

5372 Floodplains

The ponds are all located withun the 100-year floodplain, as classified by the US Army Corps
of Engineers The function of pond management 1s an acceptable land use within such a
floodplain In general, however, flood handling capability and the intended functions of the
pond system are not complementary, both cannot be accomplished simultaneously with optimal
results

With regard to flood handling capability, the 100-year, 6-hour storm event 1s currently used
as the design and/or modeling criteria 1n designing or evaluating dramage plans and structures
This criterion 1s used because 1t postulates a shorter event of greater ntensity, which tends to
produce the greatest problems with drainage systems Upgrades and additions to the dramnage
system implemented since approximately 1979 have used this design cntena

The termunal ponds are designed to handle 100-year, 6-hour storm events The calculated
volume of runoff from a 100-year, 6-hour event at the subject terminal ponds 1s correlated with
actual pond design volumes

Pond Calculated Volume of Runoff Actual Pond Design Volumes

A-4 21 3 million gallons 32 5 milhion gallons
B-5 23 6 million gallons 24 0 mullion gallons
C-2 9 3 million gallons 22 7 million gallons

A signmificant volume of runoff from a 100-year, 6-hour storm event would be carrnied around
the RFP core area by the McKay Diversion Structure Almost 100 milhon gallons of runoff
would flow through this bypass, thereby not entering the pond system

Although the pond design volumes are adequate to handle a significant storm event, the volume
margins are reduced when pond functions are being implemented As described previously,
one of the pnmary functions of the pond management system 1s to control discharge such that
downstream water levels are not sigmificantly altered, RFP water must be returned to the South
Platte drainage basin (according to the contract with the Denver Water Board) Also, the pond
system controls effluent which may contain contaminants, holding water so sedimentation and
samphing can occur
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In order to maintain volume levels that will accommodate these two functions, as well as
emergency spill containment, the current pond management procedures (e g , spray evaporation,
transfers, off-site discharge) are calculated to keep pond volumes below a maximum of 50
percent In addition, ponds are managed to retain pond volumes at approximately a 20-30
percent mmmumum to keep sediments covered

Drainage structures located upstream of the terminal ponds are currently not capable of
handling a 100-vear, 6-hour storm event A primary reason 1s lack of mantenance Wetland
vegetation has grown 1n front of mlets, ditches contain sediment, and culverts are damaged
Certain maintenance 1s routine and categorically excluded from the NEPA process However,
an Environmental Assessment 1s currently being prepared which addresses surface water
structures maintenance at RFP taking place in floodplain and wetland areas If a Finding of
No Significant Impact 1s approved, 1t 1s expected that maintenance n such areas will begin

538 Commtment of Resources

The fundamental resource involved in the current pond management activities 1s water
Operaton of the ponds does not significantly alter downstream water quality, flow patterns,
and/or volumes Discharge flow rates are controlled such that the integrity of downstream
convevance Or contamnment structures 1s not compromised

Some water evaporates and 1s potentially lost from the South Platte drainage basin Most of
the water intake 1s returned to the system as discharge Annual raw water intake for RFP n
1992 was about 118,989,000 gallons'” This gallonage represents both water going through the
raw water svstem (process source) and through the water treatment system (potable source)
According to the Rocky Flats Plant Site Environmental Report January Through December
1992, total discharge for 1992 was 178,345.000 gallons

Raw water used 1n the process system 1s sometimes recycled within the system and some
evaporates through the cooling towers The remaining amount, 1n addition to all of the potable
water collected 1n the samtary sewer system, goes through the STP Total discharge from the
STP for 1992 was 51,902,000 gallons Surface water runoff from precipitation accounts for
the additional discharge

In addition to water resources, a certain amount of energy 1s expended to operate, for example,
discharge pumps, spray evaporation equipment and associated vehicles for personnel Energy
1s also expended indirectly 1n the production of goods required for water treatment, discharge
and monitoring
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An unspecified number of labor hours are utihized to conduct all of the management operations
related to the ponds This would include the various samphng, monitoring, and documentation

activities necessary for compliance

Surface water dramnage 1s somewhat disrupted by pond management operations Potable and
process water 1s removed, used, treated, discharged, and returned, for the most part, to the
dramnage basin Surface water runoff from the core area 1s contained temporanily for treatment,
but then 1s discharged, as approprnate, to the drainage basin A large amount of surface water
runoff 1s diverted around RFP, and is not removed from its onginal dramnage basin

The vegetation existing around the ponds 1s primanly native and has not been altered That
small amount of vegetation displaced or removed due to construction and operational activities
could effectively be restored to native condition, 1f land use density remamned the same Types
and amounts of wildhfe present at RFP have not been significantly altered by pond
management operations Some population decrease may be attnbuted to damming streams,
although, since streams are intermittent, certain species may have moved onto the site that
would not normally be there As with vegetation, wildlife that has fluctuated with ecological
succession (influenced by pond management operations) would likely return to native
conditions 1f native vegetation 1s restored, and both land use and land-use density were
restored

539 Cumulative Impacts

This evaluation of "No Action" considered environmental 1ssues of concern delineated pursuant
to the NEPA 1n order to integrate program level-NEPA documentation into thuis IM/IRA
Decision Document The current pond management plan (the No Action alternative) operates
the pond system such that related impacts to potentially affected resources are neghgible

Air emissions from the current pond management operations are very himited, are below
reportable quantities, and do not contribute to cumulative RFP total emissions Further, the
operation of the ponds does not create significant contaminants that adversely affect the water
quality (the source 1s primarily other RFP activiies) Rather, the major purpose of the current
operations 1s to provide methods for achieving relevant and state water quality standards
Under current operations, pond management has a positive impact on water quality

The existence of certain biotic receptors in the ponds 1s evidence of de mimimis nisk associated
with potential contaminants n the water column Terrestrial and aquatic biota may be affected
by the decay process of algal blooms, which are promment due to a nutrient-rich mixture being
mntroduced into a small, non-flowing receiving area by STP effluent (which 1s 1n comphance
with relevant standards) This decay limuts the availability of dissolved oxygen and promotes
the presence of fish species (e g, minnows) that can inhabit this type of environment The
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effect on biota from this condition 1s that species that feed on minnows are more abundant and
the various birds and mammals that would feed on larger fish species are absent or occur n
limited numbers Biological succession 1s inhibited and a natural sequence species-diversity
does not develop

Federally-designated endangered and candidate species have been sighted at or near RFP  As
currently managed, however, the ponds have not been demonstrated to support a sigmficant
prey base for bald eagles and peregrine falcons and there 1s presently no critical habitat
associated with the ponds The primary prev of the ferruginous hawk 1s terrestrial and not
common near the ponds The loggerhead shrike principally eats mnsects and small mammals,
neither of which are affected by pond management operations Preble’s meadow jumping
mouse would not be affected by the water level fluctuations or other operations associated with
pond management

State-designated Species of Concern include three bird species Barrow’s goldeneye, greater
sandhill crane, and white pelicans None of these species have been observed at RFP The
Forktip Threeawn a member of the grass family. 1s limited to a few sites on RFP The
greatest risk to this plant on RFP 1s from competing plant species of advanced successional
stages This plant does not occur near the ponds and 1s not affected by the pond management
operations

Personnel exposure through nhalation of volatthzed contaminants, dermal absorption of
contamuinants, and direct exposure to 1omzing radiation is insignificant

A cultural resource inventory concluded that the cultural resource sites located at RFP were
not ehgible for the National Regster of Histonc Places In addition, current pond management
operations do not involve any activity, such as construction, that would unearth any
undiscovered historic sites Therefore 1t 1s not anticipated that adverse effects to historic
properties would occur due to implementation of current pond management

A formal wetland delineation for RFP has not been completed Prelimmary investigations
indicate that wetlands that currently exist around the pond areas have developed as a result of
the operation of the pond system since it was mtiated 1n the early 1950s Although these
wetlands developed around manmade features they do add to the total area of wetlands at RFP
There are no known threatened and/or endangered species mhabiting these wetlands Pond
management operations are in compliance with wetland protection provisions of the Clean
Water Act

Impacts to wetlands 1n the pond areas are due to volume fluctuations An increase in volume
may drown some species of wetland vegetation depending on time submerged Conversely,
a decrease 1n volume may dry some species Actual wetland area may increase or decrease
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over short peniods of ime As this vegetation 1s affected, wildlife using 1t as habitat or
foodstuffs will, in turn, be affected These impacts are not necessarily adverse or beneficial
Current pond management involves volume management of the ponds Water levels are
maintained at between 20 to 50 percent, therefore, wetlands are unlikely to completely dry out
Therefore, current operations do not produce significant impacts on surrounding wetlands

The ponds are all located within 100-year floodplain, as classified by the US Federal
Emergency Management Administration The function of pond management 1s an acceptable
land use within such a floodplain In general, however, flood handling capability and the
intended functions of the pond system are not comphmentary, both cannot be accomphished
simultaneously with optimal results

Flooding actions would increase the turbidity (resuspension of sediments) of pond waters and
could cause problems as long as contaminated sediments are contained mn pond bottoms

Current pond management obligations are incapable of addressing this problem This impact
1s considered beyond the scope of this document and should be considered in the planning of

OU remedial efforts

In considering environmental impacts from the current pond management operations, there are
certain external forces that indirectlv affect the impacts noted 1n this report As development
continues around the undeveloped RFP buffer zone (1 e, potentially making off-site wildlife
and vegetation habitat unavailable) an undue burden may be placed on this buffer zone by
wildlife and/or vegetation "looking for a place to live " This condition could ultimately tax the
buffer zone ecosystem thereby increasing the significance of current impacts or currently non-
significant 1mpacts
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LEGEND TO SCHEMATIC OF PROPOSED ACTIONS
ON FIGURE 5-1

Maintain Ponds A-1, A-2, B-1 and B-2 for use as spill control facilittes (Options 4 4 8
and 4718)

Install new spray evaporation systems at Ponds A-1, A-2, B-1, B-2 and Landfill Pond
to reduce retained volumes and alleviate the need to transfer water between spill control

ponds (Option 47 1 4)

Monitor spray evaporation operational benchmarks in Tables 3-1 through 3-7 (Option
484)

Maintain Ponds A-3, A-4, B-4, B-5 and C-2 as stormwater storage discharge facilities
(Options 4531 and 4729)

Install piezometers at terminal ponds A-4, B-5 and C-2 to monitor the phreatic water
surface within these dams as recommended in the US Army Corps of Engineers
Report (Option 453 1)

Change the water management operational procedures for Dams A-4, B-5 and C-2 to
maintain safe storage volumes according to the recommendations of the US Army
Corps of Engineers (Option 453 1)

Monutor transfers between all ponds for operational benchmarks identified in Tables 3-1
through 3-7 (Option 4 8 5)

Momnitor off-site discharges from Ponds A-3, A-4, B-5 and C-2 for operational
benchmarks identified 1n Tables 3-1 through 3-7 (Option 4 8 6)

Upgrade or replace the large diameter culverts that bypass water from North Walnut
Creek and South Wainut Creek around spill control Ponds A-1, A-2, B-1, B-2 and B-3
to establish the 100-year design flow capacity (Option 453 1)

Upgrade the South Interceptor Ditch and Woman Creek bypass around Pond C-2 to
reestablish the 100-year design flow capacity (Option 453 1)

Construct facilities to recycle water from Pond C-2 to the RFP industrial water system
(Option 471 2)

Construct an extension to the C-2 to B-5/A-4 transfer pipeline, allowing discharge of
C-2 water below Pond A-4 or B-5 (Option 4 7 2 10)

Implement a long-term service contract with a private company to provide mobile
treatment services on an on-call basis (Option 4 6 1)

Maintain and upgrade the existing filtration/granular activated carbon (GAC) treatment
system at Pond A-4 for use in discharge "polishing," as needed (Option 4 6 9)
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CHAPTER 6
IMPLEMENTATION PLAN
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This chapter presents the proposed implementation plan for the Pond Water Management
Interim Measure/Interim Remedial Action (IM/IRA) selected proposed actions Implementa-
tion mnvolves a combination of acuvities which 1nclude the following

1 Developing revised or new Standard Operating Procedures (SOPs) for Pond
Water Management functions and activities

2 Constructing physical improvements to Pond Water Management facilities

3 Conducting research efforts and/or new studies to guide improvements in
operational management

4 Implementing technology improvements to enhance water treatment and water
monitoring capabilities

The selected proposed actions for this IM/IRA process are histed 1n Section 517 Implementa-
tion of many of the selected proposed actions and the proposed schedules for completion are
predicated on timely 1nternal and external review/approval, the availability of funding, timely
receipt of permits or permit modifications (if needed), and agreements between the parties that
statutory authorities exist which require completion of the proposed actions  These
assumptions and qualifications have a profound effect on the proposed schedule(s) and are
discussed 1n Section 6 1

Each of the selected proposed actions listed 1n Section 5 17 fits into one of the above four
general categories These categories, and the proposed actions applicable to each category, are
discussed 1n Section 6 2 Included 1n this discussion 1s a proposed schedule, with milestones,
for completion of individual proposed actions and a description of precursor activities which
must also be accomplished

The final section of this chapter, Section 6 3, outlines a proposed Pond Water Management
Operations Plan This Operations Plan delineates the operational strategy for each of the
eleven ponds discussed 1n this IM/IRA Decision Document and provides decision trees that
specify operational management decisions at any pount 1 the pond water management system

Q Once finalized and approved through the Record of Decision (ROD), this Operations Plan
will guide all future pond water management activities

R T G
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61 ASSUMPTIONS AND QUALIFICATIONS

Implementation of the IM/IRA selected proposed options depends on document and
responsiveness summary approval by all parties (Department of Energy [DOE], Environmental
Protection Agency [EPA] and Colorado Department of Health [CDH]) and 1ssuance of a ROD
by EPA Once approved, the IM/IRA Decision Document becomes a legally enforceable
"contract” between DOE and regulatory agencies, under the terms and conditions of the

Interagency Agreement (IAG)

It 1s also assumed that by including an Environmental Evaluation of the selected options
within the IM/IRA Decision Document (see Section 5.2), the statutory requirements of the
National Environmental Policy Act (NEPA) have been met, and no additional environmental
documentation (under NEPA) 1s required to implement the selected options

Similarly, approval of the Decision Document 1s assumed to be equivalent to an operating
permut for pond water management activities, and no other permits or permut modifications
are required Conducting pond water management under the auspices of the IM/IRA,
including compliance with chemucal-, action- and location-speafic benchmarks, allows
regulatory oversight and control under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), obviating the need for permits under the
Resource Conservation and Recovery Act (RCRA) or the Clean Water Act (CWA) through
the National Pollutant Discharge Elimination System (NPDES) Indeed, 2 main objective of
this document is to provide a regulatory mechanism to replace the NPDES permst for
stormwater Ponds A-3, A4, B-5 and C-2

Implementation of the selected options will require the commitment of significant resources
The proposed schedule of tasks and milestones 1n Section 6 2 assumes that funding will be
made available to accomplish these tasks within the specified time frame, consistent with
paragraphs 250 and 251 of the IAG However, the Ant1 Deficiency Act (31 USC § 1341) does
not allow the federal government or its agencies to commut to obligations, including
compliance schedules, for which no funding has been appropriated Per paragraph 255 of the
IAG, resolution of this 1ssue, should 1t occur, will be negotiated and/or adjudicated between
the parties at the tume 1t occurs

Finally, DOE reserves s nghts under paragraphs 248 and 249 of the IAG These nghts, as
they pertamn to this IM/IRA Decision Document, include DOE’s nght to challenge any
decision affecting remedy selection with respect to the scope or schedule of implementation
efforts, and force majeure events beyond the control of DOE.
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62 PROPOSED SCHEDULE OF TASKS AND MILESTONES

Since 1t 1s not possible to determine with any certainty the exact time at which a final
approved ROD for this IM/IRA Decision Document will be 1ssued, the schedule of implemen-
tation tasks and associated milestones 1s given 1n terms of durations rather than specific dates
A final schedule, with specific dates, will be adopted once the ROD 1s finalized

As listed previously, implementation activities fall into one of four categories which are
discussed separately 1n the sections that follow Each section contains a separate schedule of
tasks and mulestones for activities perunent to that section Option numbers from Section
517 are given in parenthesis where approprnate to cross-reference hsted activities to the
specific options from which they are derived

621 Development of Standard Operating Procedures (SOPs)

An extenstve list of SOPs currently exists to guide pond water management activities These
SOPs were developed to implement the requirements of higher level policies or program plans,
which 1n turn are driven by DOE orders and federal and state laws, regulations and
agreements The two high-level documents most pertinent to pond water management
acuvities are the Environmental Protection Requirements Manual (1-25000-EPR) and the
Emergency Preparedness Implementation Plan (1 15200-EPIP) These documents cite specific
low-level procedures to be followed in conducting specific plant-wide environmental activities
Low-level procedures pertinent to pond water management operations are listed and described
in Appendix G

Implementation activities associated with SOPs include incorporating an approved Pond Water
Management Operations Plan into the Environmental Protection Requirements Manual,
revisions to existing procedures to reflect new operating requirements adopted by this Decision
Document, and creation of new procedures for new activities or facilities implemented as part

of this IM/IRA

Specific activitses for this section, and a proposed schedule for completion of these activities,
1s given 1n Table 6-1

R LV SO
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TABLE 6-1
DEVELOPMENT OF SOPs FOR STANDARD OPERATING PROCEDURES
ACTIVITIES AND SCHEDULES
Actuvities r lets

Approved Pond Water Management Operations Plan

Concurrent with approval of

ROD
Incorporate Pond Water Management Operations Plan 8 weeks after approval of ROD
into Environmental Protection Requirements Manual .
Approval of revised SOPs to reflect new requirements of 6 weeks after inclusion of
Operations Plan (Options 4531,484,485,486) Operations Plan n EPRM
Approval of new SOPs to cover operation of A-4 treatment 8 weeks after inclusion of
facilities (Option 4 6 9) Operauions Plan in EPRM
Approval of new SOP to cover installation, operation and 10 weeks after inclusion of ;
maintenance of real ume monitoring equipment Operations Plan in EPRM
Approval of new SOP to cover reporting of and response to 12 wecks after inclusion of
real ime monitoring data Operations Plan 1n EPRM
Approval of new SOP to cover operation of mobile treatment 16 weeks after inclusion of
units (Option 4 6 1) Operauons Plan in EPRM

622 Construction Efforts

Construction efforts include both new facilities and improvements and repairs to existing
facihities New construction includes pipelines (or pipeline extensions) from Ponds B-5 and A-3
to Segment 4 (1 e, below ponds), installation of additional piezometer wells at Ponds A4 and
C-2, installation of additional real-time monitoring equipment at all ponds and piezometer
locations, construction of a water recycle system for Pond C-2, and construction of new spray
evaporation systems at Ponds B-1, B-2, A-1, A-2 and the Landfill Pond Improvements and
repairs consist of excavating and reestablishing the 100-year flow capacity of the South
Interceptor Ditch and Woman Creek Bypass around C-2, and replacing the existing A-series

bypass pipe with a larger capacity pipe

Specific construction activities and proposed schedule are histed 1n Table 6-2
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TABLE 6-2

CONSTRUCTION ACTIVITIES AND SCHEDULE

Actuvities

Install pipeline extension and valves for discharge of
Pond B-5 to Segment 4 (Option 47 29)

Install pump/pipeline for discharge of Pond A 3 to
Segment 4 (Option 47 29)

Install pump/pipeline for discharge of Pond A 2 to
Pond A 3 (Option 47 18)

Prepare complete scope and estimates for
® A 1 bypass replacement (Option 453 1)
® Additional piezometers at A 3, A4 and C2 (Opuon 453 1)
® Spray evaporation systems at Ponds A 1, A 2, B-1
and the Landfill Pond (Option 47 1 4)
® Woman Creek bypass improvements (Option 4 5 3 1)

Obtain funding approval for

® A 1 bypass replacement

® Additional piezometers at A3 A-4 and C2

® Spray evaporation systems at Ponds A 1, A 2, B-1, B-2
and the Landfill Pond

® Real ume monitoring equipment (Option 4 8 6)

® Woman Creek bypass improvements

Begin design of individual projects
Complete design of individual projects

Complete construction of individual projects

Complete SO Testung of individual projects

Schedule for Completion

weeks duration from
completion of work request

10 weeks duration from
completion of work request

10 weeks duration from
completion of work request

14 weeks from approval of
ROD

To be determined

2 weeks after funding approval
To be determined
To be determined

To be determined

(Note Projects to upgrade the South Interceptor Ditch [Option 4 5 3 1] and construct
a recycle system for Pond C-2 [Option 47 1 2] are currently 1n progress )
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623 New Research/Studies
New research/studies include the following activities

1 Continued research on low-level radionuclide treatment technology
2 Continued research on low-level radionuclide real-time monitoring technology

3 Monitoring of new dam piezometers, and evaluation of geotechnical data to
determine whether dam structural upgrades are warranted

4

Research activities are contingent on funding availability, therefore no schedule for completion
of these activities 1s specified Activities associated with low level radionuchde monitoring and
treatment may also be performed as part of Sitewide Treatability Studies under the IAG

Instrumentation of existing piezometers 1s currently 1n progress The need for new
piezometers, and instrumentation of these new piezometers will be determined by evaluating

information generated by the existing prezometer monitoring program

624 Technology Improvements

Technology improvements include implementation of new technologies after research studies
are complete, and implementation of existing technologies at new locations Activities/
Milestones and proposed schedules are given 1n Table 6-3

_ TABLE 6-3
TECHNOLOGY IMPROVEMENTS ACTIVITIES AND SCHEDULE
Activities for lets
(1 Invesugate equipment needs for constructing mobile 12 weeks after approval of ROD

treatment facilities and 1nvesugate availabslity/capability
of contracted mobile treatment facilitzies (Option 46 1)

Make decision on whether to construct or contract for 12 weeks after approval of ROD
mobile treatment facilities

Obtain funding approval for mobile treatment system contract  To be determined
or treatment equipment p

Prepare and distribute request for proposals or 8 weeks duration after funding

solicitation of bids approval

Recerve bids or proposals and conduct Technical Evaluation 6 weeks after request for
proposals or bid sohicitation

Complete procurement To be determuned
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TABLE 6-3
TECHNOLOGY IMPROVEMENTS ACTIVITIES AND SCHEDULE
(Continued)
Acuvities Schedule for Compleuion
@ Investigate equipment requirements for upgrades to 12 weeks after approval of ROD
A-4 treatment facility (Option 4 6 9)
Receive funding approval for equipment upgrades To be determined
Prepare specifications and solicst bids for new equpment 6 weeks after funding approval
Recerve bids and conduct Technical Evaluauion 6 weeks after bid solicitation
Complete procurement To be determined
Complete installation of new equipment at A4 facility 14 weeks after receipt of equip-

ment

63 PROPOSED POND WATER MANAGEMENT OPERATIONS PLAN

Thus final section outlines a proposed operations plan for each of the eleven ponds considered
in this IM/IRA Decision Document The major operational aspects applicable to individual
ponds are detailed below Individual ponds are single components of the overall pond water
management system, however, Operations Plans for the individual ponds are similar, since all
of these ponds, except the Landfill Pond, reside within Segment 5 of Big Dry Creek, South
Platte River Basin, and have similar water quality criteria applied to them For operational
purposes, the Landfill Pond 1s evaluated simularly to all other ponds, since any discharges from
the Landfill Pond will also enter Segment 5 Decision trees showing major operational
decision points for individual ponds, and for the drainages and/or inputs to the pond system,
have been prepared to reflect the systematic approach to pond water management desired by
this IM/IRA Deciston Document These decision trees are included as Figures 6-1 through 6-8

Operations are described as "normal” or "emergency,” based on a combination of retained
volume, weather conditions, dam safety concerns, and water quality considerations Normal
operations are defined as those operations that are conducted on a routine and relatively
continuous basts, guided by SOPs, and 1n the absence of water quality problems Emergency
operations are defined as specific actions or operations taken 1n response to abnormal, non-
routine occurrences The transition from normal operations to emergency operations occurs
1n response to specified Action Levels, or 1n response to confirmed water contamination
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Action Levels list elevations or volumes at which operational decisions become less a function
of water quality considerations (as for normal operations mode) and more a function of
weather conditions and dam safety concerns Two Action Levels are specified for each pond

Action Level 1 1s the volume at which a larger storm event (generally the 25 year event) will
result 1n overtopping of the dam and uncontrolled release of water will occur The
montoring frequency for pond levels and dam conditions 1s increased to three times per week,
and weather forecasts are immediately evaluated. If dam problems are not observed, and
precipitation 1s forecast to be mimimal, normal operational mode 1s maintamned If dam
problems are observed, or sigmficant precipitation 1s forecast, emergency operations mode 1s
nitiated

Action Level 2 1s triggered by a pond level that 1s within 1/2 foot of the spillway elevation
(for non discharge ponds), or within 1 foot of the spillway elevation (for discharge ponds), and
at which any additional water inputs or minor storm events will result 1n overtopping of the
dam Monronng of pond levels and dam conditions 1s conducted daily, and emergency
operations are initiated unless extenuating circumstances exist Extenuating circumstances

include

1 Posiuve knowledge of unacceptable concentrations of contaminants in the pond
In this case, transfers or discharges will be postponed until the last possible
moment, unless dam safety considerations take precedent

2 Analyucal results demonstrating acceptable water quality are received
concurrent with reaching the Action Level, no dam problems are observed and
_no preciptation is forecast In this case, normal operations will be followed

631 Pond A-1

Pond A-1 will potentially recerve water from non-routine diversions of North Walnut Creek
and from the Landfill Pond under emergency conditions Pond A-1 will be maintained and
used as the pnmary emergency spill control pond for the North Walnut Creek drainage until
such time as QU 6 remediation efforts warrant 1ts removal or replacement The Operations
Plan for Pond A-1 1s given 1n Table 64

g i e S B P Y S oK e £
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TABLE 6-4
POND A-1 OPERATIONS PLAN

Operational
Elevation Volume %Full Mode
Maximum (spillway) Capacity 59291 ft 1 40 Mgal 100% Emergency
Acuon Level 25828 6 ft 123 Mgal 88%  Emergency*
Action Level 15828 1 ft 1 06 Mgal 76%  Normal*
Preferred Operations Range 5827 3 ft 0 84 Mgal 60%  Normal*
58259 fr 042 Mgal 30%
Minimum Pool 58245 fr 0 14 Mgal 10%  Normal

‘ * Modified by water quality considerations

Normal Operation

Pond A-1 will maintain a munimum pool elevation of approximately 5824 5 feet, so that
sediments do not dry out and become a potential source of fugitive dust emussions Pre-
operational sampling will be initiated at any time the pond exceeds 30 percent volume

Sampling and-analysis for Pond A-1 specific COCs (see Table 2-11) will be conducted prior
to mitiating actual operations Pre-operational sampling will not be conducted until inflows
or precipitation has ceased, unless Action Level 1 has been reached New, or additional
samples will always be taken at Action Level 1, regardless of inflow conditions Analytical
results will determuine the allowable course or courses of action (See also Section 37)
Allowable operations versus analytical results are as follows in Table 6-5

- L G s 4 s Y e P . R . - - -
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TABLE 6-5
POND A-1 ANALYTICAL RESULTS AND ALLOWABLE OPERATIONS

Analytical Results - Allowable Operations

Transfer to Pond A 2, OR
Conduct Spray Evaporation

OCs meet SDWA MCLs, Statewide Domestic Water
Supply standards, or Statewide Groundwater Quality
standards, as applicable

COCs meet SDWA MCLs (or modified Segment 5 Conduct Spray Evaporauon
standards for 9 parameters), Statewrde Domestic Water
| Supply standards, or Statewade Groundwater Quahity -
standards, as applicable

| COCs do not meet the above criteria Treatment (To be determined 1n conjunction
L_wich Regulatory Agencies)

The preferred operation at Pond A-1 1s to transfer water meeting standards to Pond A-2
Alternatively, small volume may be controlled by spray evaporation, assuming the new spray
system 1s in place and operational (Option 47 14) Transfers will always take precedent when
the pond volume 1s above 60 percent capacity, or during weather conditions which are not
conducive to spray evaporation Spray evaporation operations, transfer operatsons, monitor-

ing, and reporting will be 1n accordance with adopted benchmarks and approved SOPs

Emergen rations

Pond A-1 will be transferred to Pond A-2, prior to receipt of analytical results, under the
following conditions

1 The water elevation 1s within 05 feet of the spillway elevation, and further
precipitation or inflow 1s predicted

OR

2 The water elevation 1s at spillway elevation (uncontrolled overflow 1s
imminent)

OR
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3 Any one or more of the following Dam Safety/Stability conditions exust,
regardless of pond elevation

° Turbid seepage at or near the toe of the dam

o Transverse cracking on embankment crest or abutments

o Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

° Leakage or seepage at the outlet works

o Abrupt piezometer response

Treatment of water 1n Pond A-1, if required, 1s automatically considered an emergency
operation Unless other emergency conditions take precedent, treatment operations will
commence as soon possible using mobile treatment units Treatment system discharges will
be recycled to Pond A-1 until analytical results indicate applicable benchmarks for transfer to
Pond A-2 have been met Once benchmarks have been achieved, treatment system discharges
will be sent directly to Pond A-2

Uncontrolled overflow of confirmed contaminated water from Pond A-1 to Pond A-2 1s to
be avoided if Pond A-2 1s at a level where it may overflow to Pond A-3 If treatment systems
are not 1n place, overflow of Pond A 1 1s immunent, and the volume of Pond A-2 1s above
Action Level 1, Pond A-1 water may be transferred under emergency conditions to emergency
spill control ponds B-1 or B-2 as needed

632 Pond A-2

Pond A-2 will be maintained as a secondary emergency spill control pond, until such time as
OU 6 remediation efforts warrant its removal or replacement Pond A-2 will potentially
receive pumped 1nputs from Pond A-1, Pond B-2 and the Landfill Pond under emergency
conditions (See also Section 37) The Operation Plan for Pond A-2 1s given below 1n Table
6-6
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TABLE 6-6
POND A-2 OPERATIONS PLAN
Operational

Elevauon Volume %Full Mode
Maximum (spillway) Capacity 58169 fr 603 Mgal 100% Emergency
Acuon Level 2 58164 fi 5 57 Mgal 93%  Emergency*
Acuon Level 1 58161 ft 5.33 Mgal 89%  Normal*
Preferred Operations Range 58137 ft 3 64 Mgal 60% ~Normal*

58104 ft 1 81 Mgal 30%
Minimum Pool 5806 7 ft 0 60 Mgal 10%  Normal

* Modified by water quality considerations

Normal Operations

A minimum pool elevation of 5806 7 feet (10 percent) will be maintained to prevent pond
sediments from drying out and becoming a potential source of fugitive dust emissions Pre-
operational samphing will be 1nitiated at any time the pond exceeds 30 percent volume

Sampling and analysis for Pond A-2 specific COCs (see Table 2-11) will be conducted prior
to 1mtiating actual operations Pre-operational sampling will not be conducted until inflows
or precipitation has ceased, unless Action Level 1 has been reached New, or additional
samples will always be taken at Action Level 1, regardless of inflow condition Analytical
results will determune the allowable course or courses of action (See also Section 37)
Allowable operations versus analytical results are 1n Table 6-7
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TABLE 6-7
POND A-2 ANALYTICAL RESULTS VERSUS OPERATIONS

Analytical Results Allowable Operations

—

COCs meet SDWA MCLs, Statewide Domestic Transfer to Pond A 3, OR
Water Supply standards, or Statewide Groundwater | Conduct Spray Evaporation
Quality standards, as applicable

COCs meet SDWA MCLs (or modified Segment 5 | Conduct Spray Evaporation
standards for 9 parameters), Statewide Domestic
Water Suppoly standards, or Statewide
Groundwater Quality standards, as applicable

COCs do not meet the above criteria Treatment (To be determined in conjunction with

Regulatory Agencies)

Within the preferred operations range pond volume will generally be controlled by transfers
to Pond A-3, with munor water volumes controlled by spray evaporation Transfers will
always take precedent when the pond volume 1s above 60 percent capacity, or during weather
conditions which are not conducive to spray evaporation Spray evaporation operations,
transfer operations, monitoring, and reporting will be 1n accordance with adopted benchmarks
(see Sections 3 6 and 3 7) and approved SOPs

Emergen erations
Pond A-2 will be transferred to Pond A-3, prior to receipt of final analytical results, only if
preliminary analytical results do not indicate probable contamination, and only under the

following conditions

1 The water elevation 1s within 0 5 feet of the spillway elevation, and further
preciputation or inflow 1s predicted

OR

2 The water elevation 1s at spillway elevation (uncontrolled overflow 1s
imminent)

OR
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3 Any one or more of the following Dam Safety/Stability conditions exust,
regardless of pond elevation

° Turbid seepage at or near the toe of the dam.

® Transverse cracking on embankment crest or abutments

° Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

o Leakage or seepage at the outlet works
o Abrupt piezometer response

Treatment of water in Pond A-2, if required, 1s automatically considered an emergency
operation Unless other emergency conditions take precedent, treatment operations wall
commence as soon possible using mobile treatment units, with treatment system discharges
returned to Pond A-2 until water quality analysis indicates standards for transfer to Pond A-3
have been met Treatment system discharges will then be pumped directly to Pond A-3

Uncontrolled overflow of confirmed contaminated water from Pond A-2 to Pond A-3 1s to
be avoided if at all possible If treatment systems are not 1n place, and overflow 1s immunent,
contaminated A-2 water may be transferred under emergency conditions to any other emer-
gency spill control pond (A-1, B-1, B-2) as needed

633 Pond A-3

Pond A-3 will receive normal baseflow and stormwater runoff from the North Walnut Creek
drainage, and transfers from Pond A-2 meeting applicable water quality standards Discharges
from Pond A-3 will be routed either by pipeline or through Pond A-4 to Segment 4 The
Operations Plan for Pond A-3 1s given below 1n Table 6-8

TABLE 6-8
POND A-3 OPERATIONS PLAN
Operational

Elevation Volume %Full Mode
Maximum (spillway) Capacity 57930 f 12 40 Mgal 100% Emergency
Acuon Level 2 57925 fi 11 64 Mgal 94% Emergency*
Acuon Level 1 5790 1 fr 8 44 Mgal 76% Normal*
Preferred Operations Range 57881 fr 620 Mgal 60% Normal*

57815 fi 1.29 Mgal 10%
Minimum Pool 57815 fr 1.29 Mgal 10% Normal

* Modified by water quality considerations
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Normal Operations

Inflows, pond levels and dam piezometers will be monitored per SOPs Pre-discharge sampling
of Pond A-3 will be initiated at any tume the volume reaches 25 percent of capacity Pre-
discharge sampling will not be conducted until transfers from Pond A-2 have ceased, and at
least 24 hours have passed since the end of a storm event which 1s providing stormwater
inflows to Pond A-3 Analysis for Pond A-3 specific COCs (see Table 2-11) will be conducted
prior to initiating actual operations Analytical results will determune the allowable course or
courses of action (See also Section 37) Allowable operations versus analytical results are as
follows 1n Table 6-9

-

TABLE 6-9
POND A-3 ANALYTICAL RESULTS VERSUS OPERATIONS

Analytical Results Allowable Operations

COCs meet SDWA MCLs Statewide Domestic Water Sup- | Discharge to Pond A-4 with flow through,
ply standards, or Statewide Groundwater Quality standards, | OR
as applicable Direct Discharge to Segment 4 via pipeline

COCs meet SDWA MCLs, Statewide Domestic Water Sup-{ Evaluate further possible treatment,
ply standards, or Statewide Groundwater Quality standards, | possible discharge

for all parameters except the nine modified Segment 5
parameters, as applicable but do meet modified Segment 5
standards for the 9 specified parameters

COCs do not meet the above criteria Pipe to A4 Facility for Direct Treatment
OR,

- Transfer to Pond A-4 for Batch Treatment
(Note Treatment to be determined 1n con
junction with Regulatory Agencies)

The preferred method of conducting normal discharge of Pond A-3 s through the outlet
works for A-3 at the same time that the outlet works for Pond A4 1s open, allowing direct
flow through to North Walnut Creek Alternatively, Pond A-3 may be discharged via pump
and pipeline directly to North Walnut Creek below the A4 dam Dascharge from Pond A-3
will be temporanly discontinued (and the outlet works for both A-4 and A-3 will be closed
if open) if precipitation greater than one-quarter inch has fallen within the last 24 hours
Discharge will be re-initiated without re-sampling only if all four of the following conditions
are met

1 At least 24 hours has passed since the end of the storm event
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2 No spill events affecting the North Walnut Creek basin are suspected
3 No transfers from Pond A-2 have occurred
4 Total increase 1n Pond A-3 due to the storm 1s less than 15 percent (1 93 Mgal)

If Pond A-3 was previously discharging through Pond A~4, and Pond A-4 1s recerving or has
recetved other inflows, Pond A-3 discharge may be re-imitiated using the direct pipeline
method If these conditions are not met, or if more than 7 days have passed since discharge
was discontinued, regardless of inflows, Pond A-3 will be held and resampled

Emergen To)

Emergency releases of Pond A-3 to Pond A-4, prior to receipt of final analytical results, will
occur under the following conditions

1 The water elevation 1s within 05 feet of the spillway elevation, and further
precipitation or inflow 1s predicted

OR

2 The water elevation 1s at spillway elevation (uncontrolled overflow 1s
imminent)

OR

3 Any one or more of the following Dam Safety/Stability conditions exist,
regardless of pond elevauon

. Turbid seepage at or near the toe of the dam

° Transverse cracking on embankment crest or abutments

° Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

o Leakage or seepage at the outlet works

° Abrupt piezometer response

OR

4 Overtopping of Pond A-2 1s immnent (see below)
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If the potential exists for overflow of Pond A-2 to Pond A-3, every effort will be made to
mumimize the potentially impacted water volume in Pond A-3 subject to potential
contamination from Pond A-2 Since Pond A-3 water quality 1s routinely of high quality,
Pond A-3 will be released to Pond A-4 to avoid potential future treatment of a much larger
than volume of water than 1s necessary

Treatment of water in Pond A-3, if required, 1s automatically considered an emergency
operation Unless other emergency conditions take precedent, treatment operations will
commence as soon as possible Water 1n Pond A-3 requiring treatment will be transferred to
Pond A-4 for further batch treatment, or directly to the A4 treatment facility

634 Pond A-4

Pond A-4 will recerve routine discharges from Pond A-3 and non-routine transfers from Ponds
A-3, B-5 and/or C-2 only Pond A-4 will be used to pass through routine discharges from
Pond A-3, for storage of emergency stormwater overflows from A-3, B-5 and/or C-2, and/or
for storage of questionable stormwater from ponds A-3, B-5 and/or C-2 that may require
treatment prior to discharge Pond A-4 will discharge directly to North Walnut Creek below
the A4 dam The Operations Plan for Pond A4 1s given below 1n Table 6-10

TABLE 6-10
POND A-4 OPERATIONS PLAN
Operational
Elevauon Volume %Full Mode
Maximum (spillway) Capacity 57579 fi 32 50 Mgal 100% Emergency
Action Level 2 5756 9 ft 29 73 Mgal 92% Emergency*
OR
Crest Piezometer (DH A1)
Safety Elevation 57350 ft Emergency*
Toe Piezometer (DH A2)
Safery Elevation Not Specified
Action Level 1 57518 f 17 77 Mgal 55% Normal*
Preferred Operations Range 57518 ft 17 77 Mgal 55%  Normal*
57410 ft 3 24 Mgal 10%
Minimum Pool 57410 f 3 24 Mgal 10% Normal

* Modified by water quality considerations
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Normal Operations

The water level 1n Pond A4 will be maintained as close to 10 percent volume as possible 1n
order to maximize available emergency storage capacity The preferred operations plan for
Pond A-4 1s to conduct pre-discharge sampling for pond-specific COCs (see Table 2-11)
concurrently with pre-discharge sampling for Pond A-3, and to discharge Pond A-4 through
its outlet works concurrently with discharges from Pond A-3 Sampling will always be
mitiated when Action Level 1 1s reached Inflows, piezometer levels, and indicator water
quality parameters will be monitored per adopted benchmarks and SOPs Analytical results
will determine the allowable course or courses of action (See also Section 37) Allowable
operations versus analytical results are as follows in Table 6-11 -

TABLE 6-11
POND A-4 ANALYTICAL RESULTS VERSUS OPERATIONS

meet SDWA MCLs, Statewide Domestic Water | Discharge to Segment 4 with or without flow |
Supply standards, or Statewide Groundwater Quality through from Pond A-3, OR “
standards, as applicable Discharge to Segment 4 via pipeline

| COCs meet SDWA MCLs, Statewide Domestic Water | Evaluate further - possible treatment, possible
Supply standards, or Statewide Groundwater Quality discharge

standards, for all parameters except the nine modified
Segment 5 parameters, as applicable, but do meet mods
| fied Segment 5 standards for the 9 specified parameters

COCs do not-meet the above critena Pump to A4 Facility for Treatment and

Dascharge

(Note Treatment to be determined 1n con
junction with Regulatory Agencies)

Dascharges of Pond A-4 will be discontinued when any transfer from Pond B-5 or Pond C-2
1s being conducted New inflows, other than direct precipitation or discharges from Pond A-3
under normal flowthrough conditions, will require resampling prior to discharge

mergen eration:

Emergency conditions at Pond A-4 include potential uncontrolled overflow, dam safety or dam
stability concerns, and the presence of contamination 1n the pond requiring the 1nitiation of
treatment operations Emergency discharge of Pond A-4 to North Walnut Creek, prior to the
receipt of analytical results, will occur only under the following conditions
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1 The water elevation 1s within 10 feet of the spillway elevation, further

preciprtation or inflow 1s predicted, and preliminary water quality analysis
indicates no contamination

OR

2 The water elevation 1s at spillway elevation (uncontrolled overflow 1s immunent)
and preliminary water quality analysis indicates no contamination

OR

-

3 Any one or more of the following Dam Safety/Stability conditions exust,
regardless of pond elevation or water quality

L Turbid seepage at or near the toe of the dam

° Transverse cracking on embankment crest or abutments

o Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

° Leakage or seepage at the outlet works

° Abrupt piezometer response

The above emergency operations are subject to modification by the SOP for Water Detention
Pond Dam Failure (1-15200-EPIP-12 14) which 1s part of the RFP Emergency Preparedness
Implementation Plan In the case of discrepancies between the above described operations, and
the SOP, the SOP will take precedent

Emergency discharge of Pond A4, routed through the A-4 treatment faalities, wall occur
when the water elevation 1s within 1 0 feet of the spillway elevation, further precipitation or
inflow 1s predicted, and preliminary water quality analyss is inconclusive or indicates probable
contamination

The confirmed presence of contaminants 1n Pond A-4 requiring treatment 1s automatically
considered an emergency condition Unless other emergency conditions take precedent,
treatment operations will commence as soon as possible using the existing A4 treatment
facilities, with treatment system discharges returned to Pond A-4 until water quality analysis
indicates standards for discharge have been met Treatment system discharges will then be
pumped directly to North Walnut Creek below the A-4 dam



DRAFT DRAFT DRAFT DRAFT DRAFT

11/22/93
Page 620 - Chapter 6 Implementation Plan

635 Pond B-1

Pond B-1 will be maintained and used as the primary emergency spill control pond for South
Walnut Creek until such time as OU 6 remediation efforts warrant ns removal or
replacement Pond B-1 will recerve stormwater diversions from the Central Avenue ditch and
piped diversions of questionable STP effluent The Operations Plan for Pond B-1 1s given
below 1n Table 6-12

TABLE 6-12
POND B-1 OPERATIONS PLAN
Operational

Elevanon Volume %Full Mode
Maximum (spillway) Capacity 58820 fr 1 14 Mgal 100% Emergency
Action Level 2 58815 ft 1 00 Mgal 88%  Emergency*
Acuon Level 1 58807 ft 0 80 Mgal 70% Normal*
Preferred Operations Range 58803 ft 069 Mgal 60% Normal*

5878 6 fi 034 Mgal 30%
Minimum Pool 58770 fr 0 11 Mgal 10% Normal

* Modified by water quality considerations

Normal C_)pex:a:txgns

A minimum pool elevation of 5877 feet (10 percent) will be maintained 1n Pond B-1 so that
sediments do not dry out and become a potential source of fugitive dust emussions Pre-
operational sampling will be initiated at any time the pond exceeds 30 percent volume

Sampling and analysis for Pond B-1 specific COCs (see Table 2-11) wall be conducted prior to
imitiating actual operations Pre-operational sampling will not be conducted unul inflows or
precipitation has ceased, unless Action level 1 has been reached New, or additional samphing
will always be conducted at Action Level 1 regardless of inflow conditions Analytical results
will determine the allowable course or courses of action (See also Section 37) Allowable
operations versus analytical results are as follows in Table 6-13

> e -~
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TABLE 6-13
POND B-1 ANALYTICAL RESULTS VERSUS OPERATIONS

Analytical Results Allowable Operations

COCs meet SDWA MCLs, Statewide Domestic Water Transfer to Pond B-2, OR
Supply standards, or Statewide Groundwater Quality Conduct Spray Evaporation
standards, as applicable

COCs meet SDWA MCLs (or modified Segment 5 Conduct Spray Evaporation
standards for 9 parameters), Statewide Domestic Water
Supply standards or Statewide Groundwater Quality
standards, as applicable

&

COCs do not meet the above critena Treatment (To be determined 1n conjunction
with Regulatory Agencies)

The preferred operation at pond B-1 s to transfer water meeting standards to Pond B-2
Alternatively, small volume may be controlled by spray evaporation, assuming the new spray
system 1s 1n place and operational (Option 4 7 1 4) Transfers will always take precedent when
the pond level 1s above 60 percent capacity, or during weather conditions which are not
conductve to spray evaporation  Spray evaporation operations, transfer operations,
monitoring, and reporting will be 1n accordance with adopted benchmarks (see Section 3 6)
and approved SOPs

Emergency Operations

Pond B-1 will be transferred to Pond B-2, prior to receipt of analytical results, under the
following conditions

1 The water elevation 1s within 05 feet of the spillway elevation, and further
precipitation or inflow 1s predicted

OR

2 The water elevation 1s at spillway elevation, regardless of inflow conditions
(uncontrolled overflow 1s imminent)

OR
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3 Any one or more of the following Dam Safety/Stability conditions exist,
regardless of pond elevation

° Turbid seepage at or near the toe of the dam.

° Transverse cracking on embankment crest or abutments

o Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

° Leakage or seepage at the outlet works
[ Abrupt piezometer response

Treatment of water in Pond B-1, if required, 1s automatically considered an emergency
operation Unless other emergency conditions take precedent, treatment operations wall
commence as soon as possible using mobule treatment units, with trearment system discharges
returned to Pond B-1 until water quality analysis indicates applicable benchmarks for transfer
to Pond B-2 have been met Once benchmarks have been achieved, treatment system
discharges will be pumped directly to Pond B-2 Monitoring and reporting for Pond B-1 will
be conducted 1n accordance with approved SOPs

Uncontrolled overflow of confirmed contaminated water from Pond B-1 to Pond B-2 1s to be
avorded if Pond B-2 1s at a level where 1t may overflow to Pond B-3 If treatment systems are
not 1n place, overflow of Pond B-1 1s immunent, and the volume of Pond B-2 1s above Action
Level 1, Pond B-1 water may be transferred under emergency conditions to emergency spill
control ponds A-1, and/or A-2 as needed

636 PondB-2

Pond B-2 will be maintained and used as a secondary emergency spill control pond for South
Walnut Creek until such time as OU 6 remediation efforts warrant its removal or
replacement Pond B-2 will potentially receive pumped transfers from Pond B-1 or direct
mnputs from the STP The Operations Plan for Pond B-2 1s given below 1n Table 6-14
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TABLE 6-14
POND B-2 OPERATIONS PLAN
Operational
Elevauon Volume %Full Mode
Maximum (spillway) Capacity 5868 9 ft 150 Mgal 100% Emergency
Action Level 2 5868 4 ft 138 Mgal 92% Emergency*
Action Level 1 5867 6 ft 117 Mgal 78% Normal*
Preferred Operations Range 5866 6 ft 091 Mgal 60% _Normal*
5864 5 ft 0 45 Mgal 30%
Minimum Pool 5862 4 ft 0 14 Mgal 10% Normal

* Modified by water quality considerations

Normal Operations

A minimum pool elevation of 5862 4 feet (10 percen

t) will be maintained 1n Pond B-2 so that

sediments do not dry out and become a potential source of fugitive dust emussions Pre-
operational sampling will be initiated at any time the pond exceeds 30 percent volume

Sampling and analysis for Pond B-2 specific COCs (see Table 2-11) will be conducted prior to
iitiating actual operations Pre-operational samphng will not be conducted untl inflows/
precipitation has ceased, unless Action level 1 has been reached New, or additional sampling
will always be conducted at Action Level 1 regardless of inflow conditions Analytical results
will determine the allowable course or courses of action (See also Section 37) Allowable

operations versus analytical results are as follows in

Table 6-15

TABLE 6-15
POND B-2 ANALYTICAL RESULTS VERSUS OEPRATIONS

Analytical Results

COCs meet SDWA MCLs Statewide Domestic Water
Supply standards, or Statewirde Groundwater Quality
standards, as applicable

Transfer to Pond A-2, OR

Transfer to Pond B-3, OR 1
Conduct Spray Evaporation |

COCs meet SDWA MCLs (or modified Segment 5
standards for 9 parameters), Statewide Domestic Water
Supply standards, or Statewide Groundwater Quality
standards, as applicable

Transfer to Pond A 2, OR
Conduct Spray Evaporation

COCs do not meet the above critena

Treatment (To be determined 1n conjunction
egu.lato Agencies)
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The preferred operation at pond B-2 is to transfer water meeting standards to Pond B-3
Alternatively, small volume may be controlled by spray evaporation, assuming new spray
system are 1n place and operational (Option 47 1 4), or may be transferred to Pond A-2if a
spray evaporation system 1is operational at that pond. Transfers will always take precedent
when the pond level 1s above 60 percent capacity, or during weather conditions which are not

conducive to spray evaporation Spray evaporation operations, transfer operations,
monitoring, and reporting will be 1n accordance with adopted benchmarks (see Section 3 6)

and approved SOPs

Emergen erations

4

Pond B-2 will be transferred to Pond A-2, prior to receipt of analytical results, under the

following conditions

1 The water elevation 1s within 05 feet of the spillway elevation, and further
precipitation or mnflow 1s predicted

OR

2 The water elevation s at spillway elevation, regardless of inflow conditions
(uncontrolled overflow 1s imminent)

OR

3 Any one or more of the following Dam Safety/Stability conditions exst,
regardless of pond elevation

° Turbid seepage at or near the toe of the dam
® Transverse cracking on embankment crest or abutments
° Escarpments or slumping on the embankment crest, embankment slopes,

or side slopes
® Leakage or seepage at the outlet works
L Abrupt piezometer response

Treatment of water in Pond B-2, if required, 1s automatically considered an emergency
operation Unless other emergency conditions take precedent, treatment operations will
commence as soon possible using mobile treatment umts, wath treatment system discharges
returned to Pond B-2 until water quality analysis indicates apphcable benchmarks for transfer
to Pond B-3 have been met Once benchmarks have been achieved, treatment system
discharges will be pumped directly to Pond B-3 Monitoning and reporting for Pond B-2 will
be conducted 1n accordance with approved SOPs
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Uncontrolled overflow of confirmed contaminated water from Pond B-2 to Pond B-3 1s to be
avoided if at all possible If treatment systems are not in place, overflow of Pond B-2 1s
immunent, Pond B-2 water may be transferred under emergency conditions to any other
emergency spill control ponds (B-1, A-1, and/or A-2) as needed

637 Pond B-3

Pond B-3 will continue to recerve routine discharges of treated STP effluent on a daily basis
Pond B-3 will also receive infrequent, short term transfers from Pond B-2, after the water 1n
Pond B-2 has been tested against applicable water quality critenia. Routine daily discharge of
Pond B-3 to Pond B-4 will occur during daylight hours only to allow visual inspection for
abnormal conditions

A contamination event 1n Pond B-3 1s unlikely, due to the stringent monitoring requirements
placed on both potential influent sources (Pond B-2 or the STP) The most credible source
of a contamunation event 1n Pond B-3 1s an upset condition at the STP Effluent monitoring
at the STP (as required by the NPDES permut) provides a high degree of confidence that upset
conditions will be detected almost immediately Under STP upset conditions, STP effluent
will be re-directed to Pond B-1 or Pond B-2 Pond B-3 discharges will also be discontinued,
and the pond will be sampled and analyzed

Once upset conditions have cleared, STP effluent will be directed to Pond B4 by opening (and
closing) the appropnate valves on the STP discharge pipe Any treatment needed at Pond B-3
will be accomplished using mobile treatment units Treatment system discharges will be
recycled to Pond B-3 until water quality analysis indicates applicable benchmarks for transfer
to Pond B4 have been met Once benchmarks have been achieved, treatment system
discharges will be pumped directly to Pond B4 until Pond B-3 1s emptied of its volume Re-
inmttation of normal STP discharges to Pond B-3 will occur after treatment operations have
ceased

638 Pond B4

Pond B4 will receive daily discharges from Pond B-3, and stormwater runoff through the B-1
bypass pipe No active management of Pond B4 will occur Pond B4 has no usable storage

volume, 1s maintained at 100 percent volume at all times, and discharges over 1ts spillway
directly to Pond B-5
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639 Pond B-5

Pond B-5 will be maintained as the primary stormwater detention pond for the South Walnut
Creek dramnage Pond B-5 will recetve STP effluent via Ponds B-3 and B-4, and normal
stormwater runoff from the South Walnut Creek drainage basin, including the Central Avenue
Ditch Pond B-5 can also accept water transfers from Pond C-2 via pipeline Pond B-5 can
discharge directly to South Walnut Creek through its outlet works, or can be pumped to
South Walnut Creek or to Pond A4 The Operations Plan for Pond B-5 1s given below 1n
Table 6-16

TABLE 6-16
POND B-5 OPERATIONS PLAN
Operauonal
Elevation Volume %Full Mode

Maximum (spliway) Capacity 5804 0 ft 24 19 Mgal 100% Emergency
Action Level 2 58030 fr 22.26 Mgal 92%  Emergency*

OR
Crest Piezometer (WH 2)

Safety Elevation 57850 fu Emergency*
Toe Piezometer (WH-4) Safety Elevauon 57570 ft Emergency*
Acuon Level 1 5798 4 f1 17 08 Mgal 71% Normal*
Preferred Operations Range 5798 4 ft 13.25 Mgal 55% Normal*
Mimmum Pool 57849 fr 2 43 Mgal 10% Normal

* Modified by water quality considerations

Normal Operations

The water level in Pond B-5 will be maintained as close to 10 percent volume as possible 1n
order to maximize available stormwater storage capacity Inflows, piezometer levels, and
indicator water quality parameters will be monitored per adopted benchmarks and SOP’s
The preferred operations plan for Pond B-5 15 to perform daily discharges concurrent with
daily discharges from Pond B-3, matching both the flow and total volume of the releases from
Pond B-3 Daily discharges from Pond B-5 1n conjunction with discharges from Pond B-3 will
be conducted during daylight hours only
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Discharges from Pond B-5 will be discontinued if precipitation greater than one-quarter inch
has fallen within the past 24 hours Discharge will be re-mitiated without re-samphng only
of all four of the following conditions are met

1 At least 24 hours has passed since the end of the storm event

2 No spill events affecting the South Walnut Creek basin are suspected

3 No transfers from Pond C-2 have occurred

4 Total increase 1n Pond B-5 due to the storm 1s less than 15 percent (3 6 Mgal)
If any of the above conditions are not met, or if more than seven days have passed since
discharge was discontinued, Pond B-5 will be held and sampled for pond-specific COCs (see
Table 2-11) prior to initiating discharge  Analytical results will determine the allowable course

or courses of action (See also Section 37) Allowable operations versus analytical results are
as follows 1n Table 6-17

TABLE 6-17
POND B-5 ANALYTICAL RESULTS VERSUS OPERATIONS
Analytical Results Allowable Operations

—

COCs meet SDWA MCLs, Statewide Domestic Water Sup-| Discharge Pond B-5 through the outlet
ply standards or Statewide Groundwater Quality standards,| works to Segment 4, OR
as applicable Discharge to Segment 4 via pipeline

COCs meet SDWA MCLs, Statewide Domestic Water Evaluate further possible treatment, possibl
Supply standards, or Statewide Groundwater Quality stan | discharge

dards, for all parameters except the nine modified Segment
5 parameters, as applicable, but do meet modified Segment
5 standards for the 9 specified parameters

(Note Treatment to be determined 1n con
junction with Regulatory Agencies)

" COCs do not meet the above criteria Transfer to Pond A4 for batch treatment

If necessary, the flow rate of discharge from B-5 will be increased over the flow rate from
Pond B-3 so as to re-achieve a 10 percent volume as soon as possible, subject to drawdown
limitations imposed by dam stability concerns
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Emergen o

Emergency conditions at Pond B-5 include potential uncontrolled overflow, dam safety/dam
stability concerns, and the presence of contamination 1n the pond requiring the mitation of
treatment operations Emergency discharge of Pond B-5 through the outlet works to South
Walnut Creek, or by pipeline to Pond A4, or both, prior to the recept of analytical results,
will occur under the following conditions

1 Any one or more of the following Dam Safety/Stability conditions exust,
regardless of pond elevation or water quality

r

° Turbid seepage at or near the toe of the dam
° Transverse cracking on embankment crest or abutments
° Escarpments or slumping on the embankment crest, embankment slopes,

or side slopes
° Leakage or seepage at the outlet works
° Abrupt piezometer response
2 The water elevation 1s at spillway elevation, regardless of inflow conditions

(uncontrolled overflow 1s imminent)

Emergency transfer of Pond B-5 to Pond A-4 only will occur when the water elevation 1s
within 1 0 feet of the spillway elevation, further precipitation or inflow 1s predicted, there are
no dam safety concerns, and prehminary water quality analysis 1s inconclusive or indicates
probable contamination

The above emergency operations are subject to modification by the SOP for Water Detention
Pond Dam Failure (1-15200-EPIP-12 14) which 1s part of the RFP Emergency Preparedness
Implementation Plan In the case of discrepancies between the above described operations, and
the SOP, the SOP will take precedent

The confirmed presence of contaminants requiring treatment 1s automatically considered an
emergency condition Unless other emergency conditions take precedent, water 1n Pond B-5
requining treatment will be transferred to Pond A-4 for treatment at the A-4 treatment facihity

Inflows, pond level, dam piezometers and ambient pond water quality will be monitored per
approved SOPs Dascharges from Pond B-5 to Segment 4 will be conducted in accordance
with the adopted benchmarks and approved SOPs for Pond B-5 discharges, including

monitoring and reporting provisions

AL SRS R V&WJWWW‘WF‘"
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63 10 Pond C-2

Pond C-2 will be maintained as the primary stormwater detention pond for runoff onginating
from the south side of the developed plant site Pond C-2 will recerve stormwater runoff, and
effluent from the OU 1 treatment facilities, through the South Interceptor Ditch  The
Operations Plan for Pond C-2 1s given below 1n Table 6-18

TABLE 6 18
POND C-2 OPERATIONS PLAN
~Operational
Elevauon YVolume %Full Mode
Maximum (spillway) Capacity 57653 fr 22 60 Mgal 100% Emergency
Action Level 2 57643 f 19 96 Mgal 88% Emergency*
OR
Crest Piezometer (DH C1)
Safety Elevation 57550 f Emergency*
Toe Piezometer (DH C2)
Safety Elevation 57370 f Emergency*
Action Level 1 57609 ft 12 43 Mgal 55% Normal*
Preferred Operauions Range 57609 ft 12 43 Mgal 55% Normal*
5753 4 ft 232 Mgal 10%
Minimum Pool 57534 fr 232 Mgal 10% Normal

* Modified by water quality considerations

Normal Oger;txons

Pond C-2 will be maintained between 10 and 30 percent volume 1n order to maximize
available stormwater storage capacity while allowing sufficient availability for recycling The
preferred operations plan for Pond C-2 1s to recycle as much water as possible from Pond C-2
to the RFP Industrial Water System, and discharge any excess water to Segment 4 via pipeline
to South Walnut Creek

Pre-discharge or pre-recycle sampling will be initiated at any time the pond 1s above 20
percent Analysis for Pond C-2 specific COCs (see Table 2-11) will be conducted prior to
mitiating actual operations Analytical results will determune the allowable course or courses
of action (See also Section 37) Allowable operations versus analytical results are as follows
in Table 6-19
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TABLE 6-19
POND C-2 ANALYTICAL RESULTS VERSUS OPERATIONS

Analytical Results

Discharge Pond C-2 to South Walnut Creek

COCs meet SDWA MCLs, Statewide Domestic Water Sup-
ply standards, or Statewide Groundwater Quality standards below Pond B-5 via pipeline, AND/OR,
as applicable Recycle

| COCs meet SDWA MCLs, Statewide Domestic Water Evaluate further - possible treatment, possiblef
| Supply standards, or Statewide Groundwater Quality stan | recycle, possible discharge 5
dards, for all parameters except the nine modified Segment
| 5 parameters, as applicable, but do meet modified Segment .
5 standards for the 9 specified parameters

COCs do not meet the above critera Treatment at Pond C-2, OR
Transfer to Pond A-4 for batch treatment

{(Note Treatment to be determuned in con- |
junctson with Regulatory Agencies) '

Discharges and recycle operations from Pond C-2 will be discontinued if preciprtation greater
than one-quarter inch has fallen within the past 24 hours Discharge will be re-initiated
without re-sampling only if all three of the following conditions are met

1 At least 24 hours has passed since the end of the storm event
2 No spill events affecting the South Interceptor Ditch are suspected

3 Total increase 1n Pond C-2 due to the storm 1s less than 15 percent (3 4 Mgal)

If any of the above conditions are not met, or if more than seven days have passed since
discharge was discontinued, Pond C-2 will be held and re-sampled for pond-speafic COCs (see
Table 2-11) prior to mmtiating discharge

Inflows, pond level, dam piezometers and ambient water quality will be monitored per
approved SOPs Recycle operations from Pond C-2 to the RFP Industrial Water System will
be accomplished 1n accordance with recycle system SOPs Discharges from Pond C-2 to
Segment 4 will be done 1n accordance with benchmarks and/or SOPs for these operations,
including monitorning and reporting provisions
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Emergen erations

Emergency conditions at Pond C-2 include potential uncontrolled overflow, dam safety/dam
stability concerns, and the presence of contamination 1n the pond requiring the initiation of
treatment operations Emergency discharge of Pond C-2 to Woman Creek, prior to the
recetpt of analytical results, will occur when any one or more of the following Dam
Safety/Stability conditions exust, regardless of pond elevation or water quality

° Turbid seepage at or near the toe of the dam

° Transverse cracking on embankment crest or abutments

° Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

° Leakage or seepage at the outlet works

] Abrupt piezometer response

Emergency transfer of Pond C-2 to Pond A 4 only will occur when the water elevation 1s
within 10 feet of the spillway elevation, further precipitation or inflow 1s predicted, and
preliminary water quality analysis 1s inconclusive or indicates probable contamination

Emergency transfer of Pond C-2 to Pond B 5 or A 4 will occur under the following conditions

1 The water elevation 1s within 10 feet of the spillway elevation, and further
preciprtation or inflow 1s predicted

OR

2 The water elevation 1s at spillway elevation, regardless of inflow conditions
(uncontrolled overflow 1s imminent)

The above emergency operations are subject to modification by the SOP for Water Detention
Pond Dam Failure (1-15200-EPIP-12 14) which 1s part of the RFP Emergency Preparedness
Implementation Plan In the case of discrepancies between the above described operations, and
the SOP, the SOP will take precedent

The confirmed presence of contaminants requiring treatment 1s automatically considered an
emergency condition Water in Pond C-2 requiring treatment will be treated using existing
equipment at Pond C-2, if possible, or transferred to Pond A4 for treatment at the A4
treatment facility Unless other emergency conditions take precedent, water 1n Pond C-2
requining treatment will be transferred to Pond A4 for treatment at the A-4 treatment facility
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For water treated at Pond C-2, treatment system discharges will be recycled to the pond until
analytical results indicate benchmarks for discharge to Segment 4 have been met Once
compliance with these benchmarks has been demonstrated, treatment system discharges will
be pumped directly to South Walnut Creek below Pond B-5

6 3 11 Landfill Pond
The Landfill Pond will receive direct precipitation and occasional leachate flows from the

landfill until such time as QU 7 remedial actions are conducted, and this pond 1s either
removed or replaced The Operations Plan for the Landfill Pond 1s given below 1n Table 6-20

TABLE 6-20
LANDFILL POND OPERATIONS PLAN
Operational
atio Volume %Full Mode
Maximum (spilway) Capacity 59210 ft 7 52 Mgal 100% Emergency
Acuion Level 2 59205 fi 6 86 Mgal 95%  Emergency*
Action Level 1 5916 8 fi 436 Mgal 60% Normal*
Preferred Operations Range 5916 8 ft 4 36 Mgal 60% Normal*
59125 ft 2.27 Mgal 30%

Minimum Pool 5906 8 ft 073 Mgal 10% Normal

* Modified by water quality considerations

Normal Operations

A minimum pool level of 5806 8 feet (10 percent) will be maintained such that sediments do
not dry out and become a potential source of airborne dust emissions Pond level will
normally be controlled by spray evaporation from the east end of the pond only Spray
evaporation will be conducted 1n accordance with adopted benchmarks and approved SOPs
Pre-operational sampling will be initiated at any tume the pond exceeds 30 percent volume

Analysis for Landfill Pond-specific COCs (see Table 2-11) will be conducted prior to 1nitiating
actual operations Pre-operational sampling will not be conducted until precipitation has
ceased, or Action Level 1 has been reached New or additional samples will always be taken
at Action Level 2 Analytical results will determuine the allowable course or courses of action

(See also Section 37) Allowable operations versus analytical results are as follows 1n Table
6-21
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TABLE 6-21
LANDFILL POND ANALYTICAL RESULTS VERSUS OPERATIONS

Allowable Operations

COCs meet SDWA MCLs, Statewide Domestic Water Transfer to Pond A-1, OR

Supply standards, or Statewide Groundwater Quality stan | Transfer to Pond A 2, OR

dards, as applicable Conduct Spray Evaporation

COCs meet SDWA MCLs (or modified Segment 5 Conduct Spray Evaporation

standards for 9 parameters), Statewide Domestic Water

Supply standards or Statewide Groundwater Quality stan -

dards, as applicable

COCs do not meet the above critena Treatment (To be determined 1n conjunc
tion with Regulatory Agencies)

The preferred operation at the Landfill Pond 1s to transfer water meeting standards to Pond
A-2 Alternatively, small volumes may be controlled by spray evaporation Transfers will
always take precedent above 60 percent capacity, or during weather conditions which are not
conducive to spray evaporation  Spray evaporation operations, transfer operations,
monitoring, and reporting will be 1n accordance with adopted benchmarks (see Section 3 6)
and approved SOPs

Pond level and dam piezometers will be monitored per approved SOPs Water quality
monitoring will be conducted at both the west and east end of the pond per approved SOPs

Emergency Operations
The Landfill Pond will be transferred to Pond A-1 or A-2, prior to receipt of analytical results,

under the following conditions

1 The water elevation 1s within 05 feet of the spillway elevation, and further
preciprtation or inflow 1s predicted

OR

2 The water elevation 1s at spillway elevation (uncontrolled overflow 1s
imminent)

OR
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3 Any one or more of the following Dam Safety/Stability conditions exst,
regardless of pond elevation

o Turbid seepage at or near the toe of the dam.

o Transverse cracking on embankment crest or abutments

o Escarpments or slumping on the embankment crest, embankment slopes,
or side slopes

® Leakage or seepage at the outlet works

] Abrupt piezometer response

Treatment of water at the Landfill Pond 1s automatically considered an emergency operation
Unless other emergency conditions take precedent, treatment operations will commence as
soon possible after contaminant identification and selection of equipment Within the
preferred operations range, treatment of contaminated waters 1n the Landfill Pond will be
accomplished using mobule treatment units, with treatment system discharges returned to the
pond until water quality analysis indicates transfer operations to Pond A-1 or A-2 can be
conducted Once compliance with benchmarks for transfer has been demonstrated, treatment
system discharges will be piped directly to Pond A-1 or A-2
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