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DISCLAIMER 

This report was prepared as a result of work sponsored by a contractor to an 
agency of the United States Government. Neither the United States Government 
nor any agency thereof, nor any of their employees, nor any contractor or 
subcontractor, nor any of their employees, makes any warranty, expressed or 
implied, or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe upon privately owned 
rights. Reference herein to any specific commercial product, process, or service, 
any trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and opinions of the authors 
expressed herein do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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CONSOLIDATION AND ZERO-DISCHARGE PLANS 
Rocky Flats Plant 

EXECUTIVE SUMMARY 

This report has been prepared by Advanced Sciences, Inc., (ASI) for EG&G's Plant 

Engineering/Environmental and Waste Engineering (PE/EWE) division as one of several task 

studies being conducted toward development of a Zero-Offsite Water-Discharge Plan for the 

Rocky Flats Plant (RFP) in response to Item C.7 of the Agreement in Principle (AlP) between 

the U.S. Department of Energy (DOE) and the Colorado Department of Health (CDH) (DOE and 

State of Colorado, 1989). The DOE/CDH Agreement Item C.7 states, "Source Reduction and 

Zero-Discharge Study: Conduct a study of all available methods to eliminate Rocky Flats 

discharges to the environment including surface waters and ground water. This review should 

include a source reduction review." (A copy of the AlP is presented in Appendix D.) 

Based upon the status of 30 subordinate task studies, several possible zero-discharge alternatives, 

including the no-action alternative, have been proposed. One or more of these proposed zero-

discharge alternatives could constitute a zero-discharge plan depending upon the definition of 

zero discharge. 

A number of possible definitions of the term "zero-offsite water-discharge" have been discussed. 

These have ranged from extremely strict (no discharge of water beyond the RFP boundaries) to 

relatively mild (an attempt to prevent as much contamination as is technically and economically 

feasible from leaving the plant boundaries). This ALP study task uses the range of the definition 

from strict to mild and poses the following alternatives: 

No-action, current method of water management at the RFP would continue; 

No discharge of Sewage Treatment Plant (STP) effluent, surface-water runoff from 
selected RFP areas, or contaminated ground water off site; 
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No discharge of STP effluent off site, but discharge of surface-water runoff and ground 
water under a numeric water-quality stream standard; 

Discharge of all water under a water-quality stream standard; 

Use of Great Western Reservoir as a terminal pond with selected recycle of STP effluent, 
with discharges from Great Western Reservoir meeting a numeric water-quality stream 
standard. 

Alternative 2 was divided into 2 sub-alternatives, one with a new off-channel storage reservoir 

(Alternative 2a) and one using the existing Great Western Reservoir as temporary storage 

(Alternative 2b). Likewise, Alternative 4 was divided into 3 sub-alternatives which assumed a 

new off-channel storage reservoir (Alternative 4a), use of the existing terminal ponds as 

temporary storage (Alternative 4b), and use of Great Western Reservoir as temporary storage 

(Alternative 4c). 

The last proposed alternative, Alternative 5, is identical to the selected alternative (Option 5d) 

in the Rocky Flats Surface-Water Management Plan (SWMP) (EG&G, 1991b), except that the 

SWMP does not address the disposition of water stored in Great Western Reservoir. This AlP 

summary of possible zero-discharge plans addresses the disposition of water in Great Western 

Reservoir. 

A total of 8 possible alternatives for zero discharge were addressed in this AlP study task. These 

8 alternatives were evaluated and ranked. Alternative 2a was ranked as the preferred alternative 

based upon alternative evaluation and ranking. Alternative 2b was ranked second. Both of these 

alternatives are absolute zero-discharge scenarios. Alternative 3, reuse of S1'P effluent and 

treatment/discharge of surface-water runoff and ground water, was ranked as the third preferred 

alternative. Alternative 4a and Alternative 4c were ranked as fourth and fifth, respectively. 

These 2 alternatives involve treatment and discharge with no reuse along with new off-channel 

storage (Alternative 4a) or use of the existing terminal ponds (Alternative 4c) for temporary water 

storage. Alternatives 5 and 4b were ranked sixth and seventh, respectively. These alternatives 
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both use Great Western Reservoir as an on-channel, storage terminal storage structure. The 

uncertainty associated with leaving Great Western Reservoir as an on-channel structure resulted 

in low scores for these two alternatives. The "No-Action" Alternative was ranked last. This 

would be expected because of the large probability of uncontrolled releases, the high risk of the 

existing system, the low flexibility, the large number of Individual Hazardous Substance Sites 

(IHSSs) from which runoff could occur, and the low public acceptability. 

The selected alternative in this AlP report, Alternative 2a, includes a new off-channel SiT 

effluent storage reservoir which may vary between about 44 million gallons (MG) and 1,770 MG, 

depending upon the RFP water use population and a new off-channel storage reservoir for 

surface- and storm-water runoff and ground water. The new off-channel runoff and ground-water 

storage reservoir would vary in size from between about 960 MC and 1,380 M, depending upon 

the amount of reuse-water demand under future plant population scenarios. 

Additional components of the selected Alternative 2a include STP upgrades, recycle of Si? 

effluent and some runoff, reverse osmosis and mechanical evaporation, ground-water cutoff, 

bypass of upstream flows entering the RFP site, augmentation/replacement of surface water and 

tributary ground water diverted out of priority, treatment/evaporation of solar-pond interceptor 

trench water, and treatment/evaporation of present landfill seepage. The estimated construction 

cost of this selected Alternative is about $28.0 million (M). Estimated annual operation, 

maintenance, and replacement (OM&R) costs are about $4.2M. Annual solid-waste generation 

estimated for this alternative includes 430 tons per year(t/yr) of dissolved solids and 50 t/yr of 

sludge. 
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CONSOLIDATION AND ZERO-DISCHARGE PLANS 
Rocky Flats Plant 

1.0 INTRODUCTION 

This report has been prepared by Advanced Sciences, Inc., (ASI) for EG&G's Plant 

Engineering/Environmental and Waste Engineering (PE/EWE) division as one of several task 

studies being conducted toward development of a Zero-Offsite Water-Discharge Plan for the 

Rocky Flats Plant (RFP) in response to Item C.7 of the Agreement in Principle (AlP) between 

the U.S. Department of Energy (DOE) and the Colorado Department of Health (CDH) (DOE and 

State of Colorado, 1989). The DOE/CDH Agreement Item C.7 states, "Source Reduction and 

Zero-Discharge Study: Conduct a study of all available methods to eliminate Rocky Flats 

discharges to the environment including surface waters and ground water. This review should 

include a source reduction review." (A copy of the AlP is presented in Appendix D.) 

1.1 BACKGROUND 

In response to the AlP, EG&G PE/EWE personnel compiled an Action Plan (EG&G, 1989) 

related to the Zero-Offsite Water-Discharge Study. After being evaluated, the contents of the 

Action Plan were divided into 30 subordinate tasks, one of which is this report. The Action Plan 

had the goal of ensuring reliable waste-water treatment, acceptable surface-water quality, and 

elimination of significant point and non-point surface-water discharges. Although the goal of 

Zero-Offsite Water Discharge is somewhat optimistic and may not be realized in absolute terms, 

installation of specific, recommended improvements in the existing wastewater treatment plant 

and of storm-runoff management controls would constitute a significant step towards meeting this 

goal. The EG&G proposed milestone dates for meeting the Action Plan (EG&G, 1989) are 

summarized below. 
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Zero-Discharge Action Plan Schedule 

Start 	End 
Activity/Milestone 	 Date 	Date 

Statement of Work 11/89 12/89 
Expert Scope Evaluation - Basic Ordering Agreement (BOA) 12/89 3/90 
Statement of Work - Develop Study (BOA) 2/90 4/90 
Drains Identification Study 4/89 7/90 
Locate RCRA/Non-RCRA Hazardous Tanks 4/89 7/90 
Hazardous Influent Potential to STP 4/89 9/90 
Water Rights 1/90 9/90 
Surface-Water Diversion 1/90 9/90 
STP Capability Study for Domestic Recycle 1/90 9/90 
Surface-Water Storage Capabilities 1/90 9/90 
Surface-Water Evaporation/Wetlands 1/90 2/91 
Water-Resources Management 1/90 2/91 
Waste Generation by Proposed Treatment 10/90 4/91 
Consolidation and Zero-Discharge Plan 10/90 6/91 

1.2 PURPOSE AND SCOPE 

The purpose of this AlP task study, which is one of the 30 interrelated, subordinate studies, is 

to consolidate the results of the other 29 tasks, define the interconnections between tasks, and 

propose one or more alternatives for attaining zero discharge of surface water and ground water 

at the RFP (Task 30, ASI, 1991n). 

Descriptions of the 30 tasks currently underway or completed are presented below. The 

description of each study is commensurate with the status of the study schedule shown in the 

Action Plan. Most of the study tasks have been completed and final task reports have been 

issued. If a report has not been issued for a given task, delays in obtaining permits were the 

cause. 
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Summary of Task Report Status 

Task No. and Description 2  Report Status Date 
1 - Sanitary Sewer Infiltration/Inflow and 

Exflltration Study Interim Final3  12/18/90 
2 & 3- Storm Sewer Infiltration/Inflow and 

Exflltration and Non-Point Source Study Interim Final3  12/18/90 
4 - Water-Yield and Water-Quality Study of Walnut 

Creek and Woman Creek Watersheds Final 9/18/90 
5 - Rainfall/Runoff Relationships Study Final 6/18/9 1 
6 - Storm-Runoff Quantity for Various Design 

Events Study Final 1/08/91 
7 - Solar Pond Interceptor Trench System 

Ground-Water Management Study Final 1/15/9 1 
8 - Present Landfill Area Ground-Water/ 

Surface-Water Collection Study Final 1/15/9 1 
9 - Design Recurrence Intervals Study Final 8128/90 
10 - Sanitary Treatment Plant Evaluation Study Final 1/08/9 1 
11 & 13 - Treated Sewage/Process Waste-water 

Recycle Study Final 1/08/9 1 
12 - Reverse Osmosis and Mechanical Evaporation 

Study Final 5/21/91 
14 - Surface-Water and Ground-Water Rights Study in the 

Vicinity of the Rocky Flats Plant Final 5121/9 1 
15 - Surface-Water Evaporation Study Final 5/07/9 1 
16 - Water-Yield and Water-Quality Study of Other 

Sources Tributary to Standley Lake and 
Great Western Reservoir Final 12/18/90 

17 - Alternatives to Zero-Discharge Study Final 6/11/9 1 
18 - Report on Drain Investigations Final 6125/9 1 
19 - Process-Waste Minimization Study Final 5/28/91 
20 - Raw, Domestic, and Industrial Water Pipeline 

Leak Detection Method Study Final 3126/9 1 
21 - Temporary Water Storage Capabilities Study Final 3/19/9 1 
22 - Ground-Water Recharge Study None 
23 - Study of Water Resource Management Final 5128/91 
24- Bypass Upstream Flows Around the Rocky 

Flats Plant Study Final 1/15/91 
25 - Study of Downstream Erosion Potential Final 6/11/91 
26 - Feasibility of Ground-water 

Cutoff/Diversion Study Final 5/2 1/91 
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Summary of Task Report Status - continued 

Report Status 	Date 

Final 6/04/9 1 
Final 6130/91 
Final 5121/91 

Interim Draft 9128/90 
Final Draft 6125/91 

Predecisional 7131/9 14 

Task No. and Description 2  

27 - Waste-Generation Treatment Study 
28 - Augmentation Plan for the Rocky Flats Plant 
29 - Non-Tributary Ground-Water Study 
30 - Consolidation and Zero-Discharge Plans 

No date set because of delays in obtaining excavation and work permits related to field 
efforts (AS!, Task 22, 1990ee). 
Adapted from (AS!, 1990a). 
Final versions of these task reports are proposed for submittal in September 1991. 
Extended review and comment period. 

The results of the individual study tasks are not summarized in this report. The reader is 

encouraged to refer to the subordinate task studies and other water-management activities for 

more detail on areas of particular interest. 

The consolidation section of this report summarizes the interconnections between the individual 

task studies as well as other related DOE and EG&G activities. As a basis for understanding the 

need for a zero-discharge plan, a summary of the current regulatory framework is summarized. 

The consolidation section also summarizes the approaches taken toward consolidation of task and 

zero-discharge plans. 

The zero-discharge plans portion of this report is based upon the results of the 30 subordinate 

task studies. Selected definitions of zero discharge are used to formulate alternatives, including 

the "No-Action" Alternative. One or more of these proposed zero-discharge alternatives could 

constitute a zero-discharge plan, depending upon the definition of zero discharge. 
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A number of possible definitions of the term "zero-offsite water discharg&' have been discussed. 

These have ranged from extremely strict (an absolute ban on any type of discharge of water 

beyond the RFP boundaries) to relatively mild (an attempt to prevent as much contamination as 

is technically and economically feasible from leaving the plant boundaries, but permitting "clean" 

water to leave). This AlP study-task report assesses alternatives which would accomplish zero-

offsite water-discharge under a range of definitions from strict to mild. 

This summary of possible zero-discharge plans addresses the following general alternatives for 

various degrees of zero discharge: 

No-action, current method of water management at the RFP would continue; 

No off site discharge of STP effluent, surface-water runoff from selected RFP areas, or 

contaminated ground water; 

No discharge of STP effluent off site, but discharge of surface-water runoff and ground 

water under a numeric water-quality stream standard; 

Discharge of all water under a water-quality stream standard; and 

Use of Great Western Reservoir as a terminal pond using selected recycle of STP effluent, 

with discharges from Great Western Reservoir meeting a numeric water-quality stream 

standard. 

This last proposed alternative, Alternative 5, is identical to the selected alternative, Option 5d, 

in the Rocky Flats Surface Water Management Plan (SWMP) (EG&G, 1991b), except that the 

SWMP did not address the disposition of water stored in Great Western Reservoir. This AlP 

study-task addresses the disposition of water stored in Great Western Reservoir as discussed in 

Section 3.1.5. 
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2.0 CONSOLIDATION OF TASKS 

2.1 REGULATORY CONSIDERATIONS 

In order to understand the need for an integrated water-resources management plan aimed at 

minimizing off-site water discharge, the first step is to review the regulatory driving forces 

applicable to RFP water resources. Plutonium operations at the RFP have been curtailed since 

the summer of 1989 investigatory actions of the RFP (DOE, 1989) which cited alleged severe 

health, safety, and environmental concerns at the facility. Several intergovernmental agreements 

were developed in response to this situation to ensure compliance with State and Federal health, 

safety, and environmental laws and regulations prior to full resumption of operations at the RFP. 

These environmental protection requirements are summarized in Tables 1 and 2. 

Environmental protection requirements may take the form of Executive Orders, statutes, and 

agreements. Executive Orders are the result of an executive agency's being empowered by the 

President to promulgate regulations. Statutes are laws enacted by the legislative branch of 

government (such as Congress or a state legislative assembly). A statute may empower an 

administrative agency, such as the EPA, to develop and promulgate regulations (Arbuckle and 

others, 1989). Agreements are legally-binding, special negotiations between 2 or more parties. 

Environmental protection standards for DOE facilities fall into three categories: 

• 	Those imposed by DOE directives and Executive Orders; 

• 	Those imposed by Federal statutes, regulations, and requirements; and 

• 	Those imposed by State and local statutes, regulations, and requirements which 
are applicable to DOE. 
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Table 1 

Executive Orders and Statutes Affecting Water Management at the RFP 

Atomic Energy Act (AEA) of 1954 [42 Usc §§ 2011, et seci., as amended 1988 & Supp. 19901 

Authorizes the conduct of atomic energy activities and requires the safe management of 
radiation associated with those activities. 

Clean Air Act (CAA) of 1970 [42 USC §§ 7401, et seci., as amended 1977, 1990] 

Directs EPA to establish and enforce threshold levels for pollutants. 

EPA Regulations [40 CFR Parts 50, 60, and 80, et seq.] provide guidance for 
compliance with CAA. 

Clean Water Act (CWA) of 1977 [33 USC §§ 1251, et seq., as amended 19881 

Enacted to restore and maintain the chemical, physical, and biological integrity of the 
Nation's waters. Requires EPA (or states with approved water quality programs) to issue 
National Pollutant Discharge Elimination System (NPDES) permits to reduce point-source 
pollution. 

• 	EPA Regulations [40 CFR Parts 100, 200, 300, 400, et seq.1 provide guidance for 
compliance with CWA. 

Colorado Hazardous Waste Act (CHWA) of 1983 [CRS §§ 25-15-101, et sea.] 

CDII Hazardous Materials and Waste Management Division is authorized to implement 
RCRA in Colorado. 

• 	CDH regulations [various sections within 6 CCR 1007-3 Parts 99-300] provide 
guidance for compliance with CHWA. 

Colorado Radiation Control Act (CRCA) of 1989 [CRS §§ 25-11-101, et seq.1 

Allows CDH Radiation Control Division to offer its opinions concerning the management 
of radiation and its potential impacts at the RFP. Affects the ability of off-site laboratories 
to analyze samples collected at the RFP. 
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Colorado Water Quality Control Act (CWQCA) of 1973 [CRS §§ 25-8-101, et seq., as 
amended 1982 & Supp. 19881 

Authorizes State (CDH) to establish use classifications and water quality standards and 
establishes the authority to issue State versions of NPDES permits. 

CDH Regulations [5 CCR 1002-3 through 71 provide guidance for compliance 
with CWQCA. 

Colorado Water Rights Laws of 1973 [CRS §§ 37-80-120(3) and 37-92-305(5)1 

Water use is governed by doctrine of prior appropriation. The RFP may need to obtain 
water court approval for some surface-water and ground-water management activities if the 
use of the water on the stream segments flowing through the RFP is changed. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 
1980 [42 USC §§ 9601, et seq., as amended 1986] 

Requires EPA, DOE, and the state government to enter into interagency agreements. 
Requires EPA to pursue remedial actions at all sites listed by EPA on the National 
Priorities List (NPL). Establishes a response program for present hazardous waste 
activities. Requires that all legally applicable, relevant, and appropriate requirements 
(ARARs) of Federal and State environmental laws be applied to remedial actions at 
Federal sites. 

Department of Energy Organization Act (DOEOA) of 1977 [42 USC §§ 7101, et seq., as 
amended 1988] 

Created the DOE and gave it the responsibility for assuring the incorporation of national 
environmental protection goals. 

Department of Energy Orders (5400.1, 5400.2A, 5400.4, 5400.5, 5480.1, 5482.1, 
and 5484.1) establish environmental protection requirements. 

Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986 [42 USC § 
11001, et seq.] 

Requires Federal and local governments to prepare emergency response plans and to 
disclose the manufacture or use of hazardous chemicals. 

EPA Regulations [various sections of 40 CFR Part 3001 provide guidance for 
compliance with EPCRA. 
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Executive Order 12088 (Federal Compliance With Pollution Control Standards) of 1978 

Requires the DOE to comply with the Clean Water Act and the AEA. Also allows the 
DOE to request an exemption from applicable pollution control standards under certain 
circumstances. 

Hazardous and Solid Waste Amendments (HSWA) of 1984 [within 42 Usc §§ 6901, et seq.] 

EPA Regulations [various sections within 40 CFR Parts 200-2991 provide guidance for 
compliance with HSWA. 

National Environmental Policy Act (NEPA) of 1969 [42 USC §§ 4321, et seq., as amended 
1975] 

Requires Federal agencies to evaluate major actions for environmental impact by 
performing an Environmental Assessment (EA) or an Environmental Impact Statement 
(EIS). 

Council on Environmental Quality (CEQ) Regulations of 1979, amended in 1986 
[40 CFR Part 1500, et seq.], provide guidance for implementing NEPA. 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) of 1970 [Within 33 
USC §§ 1251, et seci., as amended 1977, 1978] 

Established reporting requirements for spills. Supplemented by CERCLA and EPCRA 
(Title III of SARA). 

Resource Conservation and Recovery Act (RCRA) of 1976 [42 USC §§ 6901, et seq., as 
amended 1984] 

Requires cradle-to-grave management of hazardous waste and provides a regulatory 
program for present hazardous waste activities. 

Safe Drinking Water Act (SDWA) of 1974 [42 USC §§ 300, et seq., as amended 19861 

Authorizes EPA to promulgate regulations that protect drinking water supplies and sub-
surface waters. 

EPA Regulations [40 CFR Part 1411 provide guidance for compliance with 
SDWA. 
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Superfund Amendments and Reauthorization Act (SARA) of 1986 [42 Usc §§ 9607, et seci.1 

Extended CERCLA's application to ongoing Treatment, Storage, and Disposal Units. 

EPA Regulations [various sections of 40 CFR Part 3001 provide guidance for 
compliance with SARA. 

Water Quality Act (WQA) of 1987 [codified in scattered sections of 33 USC §§ 1251, et seq.] 

Extends deadlines for compliance with some effluent limitations and allows some 
modifications of water quality limitations. 
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Table 2 

Agreements Affecting Water Management at the RFP 

Agreement in Principle (AlP) of June 28, 1989 

An agreement between DOE and CDH signed after 1989 investigatory actions at the RFP. 
Extends a memorandum of understanding that was signed between DOE and Colorado in 
1979 that initiated monitoring and assessment of terminal ponds prior to discharge. 
Provides for samples of surface waters and treated drinldng water to be split with CDH. 
Provides for a zero-discharge study (this Zero-Offsite Water-Discharge Study). 

Interagency Agreement (LAG) of January 22, 1991 

An agreement between DOE, the State of Colorado, and EPA which provides guidance for 
control and cleanup of hazardous wastes under RCRA and CERCLA. Also provides a 
framework for permitting of RCRA Treatment, Storage, and Disposal Units, and is 
designed to promote orderly, effective investigation and cleanup of contamination at the 
REP while avoiding litigation between DOE, the State of Colorado, and EPA. 

NPDES Federal Facilities Compliance Agreement (NPDES FFCA) of March 25, 1991 

An agreement between DOE and EPA, pursuant to Executive Order 12088 which provides 
for compliance with water pollution control standards and appropriate operation of the 
Sewage Treatment Plant. Contains a Compliance Plan for meeting CWA standards at the 
REP. 
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Specifically, this report represents zero-offsite water-discharge studies which incorporate all of 

the above environmental protection standards into its focus/scope. Brief descriptions of the laws 

and regulations affecting Water Management at the RFP are represented in Appendix A. 

2.2 INTERRELATIONSHIPS BETWEEN ZERO-OFFSITE WATER-DISCHARGE STUDIES 

AND OTHER WATER-MANAGEMENT STUDIES 

2.2.1 Relationships Among the Zero-Offsite Water-Discharge Study Tasks 

The 30 subordinate study-tasks of the Zero-Offsite Water-Discharge Study are related to each 

other in the sense that they provide important inputs to each other and in that the assumptions 

developed for one task may influence the results of another. In addition to the task-to-task 

interrelationships, four groupings of closely-related tasks were developed, and these should be 

considered together in the development of the zero-discharge plan resulting from the Zero-Offsite 

Water-Discharge Study. These groupings, shown in Table 3, were used in the integration of the 

task results described below. The groupings include the four basic components of zero discharge 

as related to the operation of the RFP: 

Group I - Water and Wastewater Recycle (8 tasks); 

Group II - Surface-Water and Storm-Water Runoff (11 tasks); 

Group III - Ground Water (5 tasks); and 

Group IV - Water Management (6 tasks including the Zero-Discharge Plans). 

Figure 1 (found in the Figures Section of this report) summarizes the interrelationships between 

the Group I, Group II, Group ifi, and Group IV studies. Figures 2 through 5 summarize the 

interrelationships between the subordinate studies within each of the four groups as well as 

between the subordinate studies and the SWMP (EG&G, 1991b) and the Groundwater Protection 

and Monitoring Program Plan (GPMPP) (EG&G, 1991c). 
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Table 3 

Zero-Offsite Water-Discharge Study Related Task Groups 

Task Description 

GROUP I -. WATER AND WASTEWATER RECYCLE 	 771 
1 Sanitary Sewer Infiltration/Inflow and Exfiltration Study 

10 Sewage Treatment Plant Evaluation Study 

11/13 Treated Sewage/Process Wastewater Recycle Study 

12 Reverse Osmosis and Mechanical Evaporation Study 

18 Report on Drain Investigations 

19 Process Waste Minimization Study 

20 Raw, Domestic, and Industrial Water Pipeline Leak-Detection Method Study 

GROUP II - SURFACE-WATER AND STORM-WATER RuNoFF 

2/3 Storm Sewer Infiltration/Inflow and Exfiltration Study and Non-Point Source 
Study 

4 Water-Yield and Water-Quality Study of Walnut Creek and Woman Creek 
Watersheds 

5 Rainfall/Runoff Relationships Study 

6 Storm Runoff Quantity for Various Design Events Study 

9 Design Recurrence Intervals Study 

15 Surface Water Evaporation Study 

16 Water-Yield and Water-Quality Study of Other Sources Tributary to Standley 
Lake and Great Western Reservoir 

21 Temporary Water Storage Capabilities Study 

24 Bypass Upstream Flows Around Rocky Flats Plant Study 

25 Study of Downstream Erosion Potential 
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Table 3 (continued) 

Zero-Offsite Water-Discharge Study Related Task Groups 

Task Description 

GROUP III -- GROUND WATER 

7 Solar Pond Interceptor Trench System Ground-Water Management Study 

8 Present Landfill Area Ground-Water/Surface-Water Collection Study 

22 Ground-Water Recharge Study 

26 Feasibility of Ground-Water Cutoff/Diversion Study 

29 Non-Tributary Ground-Water Study 

GROUP IV -- WATER MANAGEMENT 

14 Surface-Water and Ground-Water Rights Study in the Vicinity of Rocky Flats 
Plant 

17 Study of Alternatives to Zero Discharge 

23 Study of Water Resource Management 

27 Waste Generation Treatment Study 

28 Augmentation Plan for Rocky Flats Plant 

30 Consolidation and Zero-Discharge Plans 
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In general, Figures 2 through 5 show that data-gathering and information tasks (located on the 

left-hand side of the figures) form the bases for other tasks. Proceeding from left to right across 

Figures 2 through 5, the later tasks become more dependent upon previous tasks. The data and 

information task results formed the basis for the delineated alternatives to minimize offsite water 

discharge. The impacts of offsite water discharge resulted from evaluation of the alternatives. 

2.2.2 Relationships to Other Water-Management Studies 

Figures 2 through 5 indicate the relationship of the Rocky Flats SWMP and the GPMPP to the 

zero-discharge subordinate tasks and the zero-discharge plan. The SWMP (EG&G, 1991b) was 

used extensively to address DOE-preferred alternatives to surface-water management at the RFP. 

The SWMP provided surface-water management alternatives evaluated in Task 17 (AS!, 199 lbb) 

to the zero-discharge alternatives evaluated in Task 21 (ASI, 1991p). 

The GPMPP (EG&G, 1991c) was used to help address DOE concerns related to ground-water 

management at the RFP. While the GPMPP is concerned primarily with ground-water 

monitoring, it is valuable in providing the Zero-Offsite Water-Discharge Study confirmatory input 

data on the ground-water conditions at the RFP. The GPMPP provided guidance primarily to 

Task 14 (AS!, 1991u), Task 26 (AS!, 1991v), and Task 29 (AS!, 1991w). 

2.3 APPROACH TO CONSOLIDATION OF TASKS AND ZERO-DISCHARGE PLANS 

Task 23 (ASI, 1991y) defined an approach for assessing the many alternatives for attaining zero-

discharge (depending upon the user-selected definition of zero discharge), as well as the No-

Action Alternative and Option Sd as defined by EG&G (1991b). The approach to consolidating 

the 29 subordinate study tasks (to the extent possible based upon completeness of the tasks), as 

well as the results of the SWMP and GPMPP, was based upon computer Program "ZOWD," 

developed specifically in Task 23 for this purpose. Program ZOWD provides a logical method 

for information reporting from the subordinate study tasks and other water-management studies 
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at the RFP (AS!, Task 23, 1991y). The ZOWD program searches for combinations of alternative 

courses of action described in the individual Zero-Offsite Water-Discharge Studies, keeping track 

of assumptions and objectives, and estimating the cumulative effect of these individual actions 

on the overall user-defined goal of zero discharge. No claim is made that this method is all-

inclusive or fool-proof. The method does, however, provide a framework which makes searching 

for many interactions possible. The program uses a Decision Support System (DSS) to balance 

the need for detailed infonnation with the reality of the data and actions which are fraught with 

uncertainty, and which are dependent upon a large set of externalities over which the water-

resources planners and decision-makers at the RFP have little or no control (AS!, Task 23, 

1991y). 

The basic computations carried out by the program are fundamentally simple so as to make the 

results intuitively acceptable as much as possible. The process begins with Program "COMB," 

which searches for all possible combinations of task alternatives and provides a pointer file for 

use in the main analytical program, ZOWD. Program ZOWD assists the decision-maker in 

stating his/her goals and objectives and then checks each combination of tasks to see which 

combination best meets those goals. Program ZOWD tallies the total changes in water-discharge 

forecast by each task by simply adding these discharges subject to the constraints of relationships 

to other tasks to prevent double counting of discharge reductions. 

Goal Setting: 

The ZOWD program begins by requiring the user to define the initial goals. It is 

expected that the data which are used by the program to evaluate the feasibility of the 

defined goals will change often. At this point, the program inquires if changes to the 

basic data have occurred in the areas of monitoring information, new or updated 

information developed as part of another task, or relevant external information such as 

actions or data specified in other water-management studies. Updating the information 

base is not done by the program; but rather, the program guides the user as to the 

necessary procedures. Information and data have been stored in a dBase 111+ file for 
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access by the DSS. Modifications or additions to that computer file can be accomplished 

by using the dBase 111+ program. Information changes to the dBase file can be upthted 

data or even structural changes to the study-task descriptions themselves. For example, 

a new field may need to be added to the system to incorporate new information not 

previously catalogued. The Task 23 report (ASI, 1991y) includes detailed instructions for 

updating the computerized dBase file. 

Consultation: 
At this point, the program compares the demands of the goals to the constraints and 

opportunities of the information contained in the data base. The program then suggests 

one or more courses of action which best achieve the desired goals. An opportunity 

exists at this point to go back to an earlier stage in the process to change information or 

goals. 

The ZOWD program uses 8 key items which were judged to adequately depict the character and 

results of each subordinate task or other water-management task at the RFP (ASI, Task 23, 

1991y). A description of the data-input reporting dimensions may be found in a series of tables 

in Task 23 (ASI, 1991y). These tables contain basic water-management data and information 

developed by the other subordinate tasks and water-management reports. As better information 

and data are developed, the tables presented in Task 23 will be used as data-capture forms rather 

than as set data references. These can then be transferred to the computer files used by the DSS 

contained in computer program ZOWD. An example of the data-capture forms is attached as 

Appendix B of this report. Step-by-step procedures for updating and using the ZOWD data base 

and program are given in Appendix D of the Task 23 report (ASI, 1991y) and are not repeated 

herein. Following, however, is a description of the 8 key items that served as reporting 

dimensions in Task 23. 
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Item 1. 	Data vs. Action 

Subordinate tasks were classified as "Data" if they were performed primarily to 

develop necessary data and information for input into the ZOWD program, but 

they do not recommend any particular action. "Action" was specified if a task 

was primarily intended to result in a tangible improvement in the zero-discharge 

goals through some recommendation for action. Goals and objectives (described 

below) are defined by the user of the ZOWD computer program based upon the 

information reported in tables similar to those in Appendix B. Note that the time-

frames may change from immediate (present) to short-term (next 5 years) to long-

term (greater than 5 years). 

Item 2. 	Technical vs. Political/Regulatory 

"Technical" was used if the information developed in a given task was totally 

driven by some scientific rationale for the collection of data or development of 

information. The term "Political/Regulatory" was applied when the driving force 

for a given task resulted from an evaluation of a political or regulatory action, 

and/or when results were dictated by such actions. 

Item 3. 	System Impact 

These entries describe the expected impact of the task's recommendation(s) on the 

aspects of the water system specified. The "Delta MGY" entry is the expected 

change from the base in million gallons per year. The "base case" was assumed 

to be defined by the operation of the RFP water-related systems in 1989 (ASI, 

Tasks 11/13, 1991d; Task 21, 1991p; Task 27, 1991aa). "Conf fact (%)" is a 

subjective confidence factor ranging from 0 to 100 percent, which is attached to 

the impact estimate. The confidence factor is used by the system to compute a 

cumulative confidence level for the efficacy of a particular plan made up of 

several individual task-action recommendations. 
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Item 4. 	FinanciaL Impact 

Any comprehensive water-management plan will need to be subjected to economic 

or financial analysis to assess its feasibility. The total expected cost of the final 

zero-discharge plan, including capital and OM&R costs, where estimated, were 

entered from the information given in the applicable study task reports. If the task 

did not recommend a direct structural improvement but recommendations could 

impact costs of related plan improvements (such as recommendations of other 

tasks), a cross-reference to impacted structural features and cost implications were 

indicated wherever possible. 

Item 5. 	Environmental Impact 

At this time, it is not possible to perform a full environmental analysis of the 

actions recommended in each of the study-tasks. This is more appropriately done 

in a formal environmental document such as the upcoming Site-Wide 

Environmental Impact Statement. It is important, however, to indicate in 

qualitative terms the overall environmental impact of the task's recommended 

action(s). A simple ranldng scheme between 0 to 10 was used, where 0 indicates 

no discernible impact and a value of 10 indicates severe environmental impact. 

This factor may also be used as a "screening tool" to identify areas which may be 

impacted and the required EIS documentation that may result. 

Item 6. 	Input from Other Tasks 

This indicator was used to enumerate those other subordinate tasks which provide 

important input to a given task or which are impacted by the results of a given 

task. 
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Item 7. 	Input from Water Resource Plans 

These entries come from related sections of the recent draft Rocky Flats SWMP 

(EG&G, 1991b) and the GPMPP (EG&G, 1991c). Where possible, direct 

references to other reports were made. 

Item 8. 	Input from Monitoring 

A code was used to identify a "Monitoring Group" with responsibility for 

monitoring data or actions which would affect a given task. 

Monitoring Groups 

Group Code 	 Description 

DOE 	U.S. Department of Energy 
EMAD 	Environmental Monitoring and Assessment Division, EG&G 

CWAD 	Clean Water Act Division, EG&G 

ASI Advanced Sciences, Inc. 

CDH Colorado Department of Health 

USGS U.S. Geological Survey 

EPA U.S. Environmental Protection Agency 

PE/EWE Plant EngineeringfEnvironmental and Waste Engineering, 
EG&G 

SCS U.S. Soil Conservation Service 

Broom City of Broomfield 

The DSS within Program ZOWD is a process whereby the goals of the zero-discharge may be 

evaluated in terms of the data and actions developed in each of the subordinate study-tasks. An 

important feature of the DSS is that it accepts changes, not just in terms of the goals for the zero-

discharge plans, but also in terms of the information that drives the plans. The concept is 

iterative and interactive, leading to quasi-optimization of the zero-discharge plans. 
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The DSS (Programs COMB and ZOWD) is not a replacement for informed, professional 

judgment; it is simply an aid in the decision-making process. The FORTRAN code listings for 

programs COMB and ZOWD are found in Appendices A and B, respectively, of the Task 23 

report (ASI, 1991y). Appendix D of the Task 23 report contains a user manual for operation of 

these 2 Programs. 
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3.0 ZERO-DISCHARGE PLANS 

Based upon the results of the 2a subordinate tasks spelled out in Section 1.0, zero-discharge plans 

for the RFP have been prepared. The methodology defined in Section 2.3 utilizing the ZOWD 

program was used, along with engineering judgment, for combining the results of applicable 

subordinate study-tasks which would satisfy the objectives of the proposed alternatives. The 5 

zero discharge alternatives presented in Section 1.2 were fully assessed in the study-tasks. The 

alternatives are presented again to set the stage for the discussion which follows. 

No-action, current method of water management at the RFP would continue; 

No off site discharge of SIP effluent, surface-water runoff from selected RFP areas, or 
contaminated ground water, 

No discharge of STP effluent off site, but discharge of surface-water runoff and ground 
water under a numeric water-quality stream standard; 

Discharge of all water under a water-quality stream standard; and 

Use of Great Western Reservoir as a terminal pond with selected recycle of SiP effluent, 
with discharges from Great Western Reservoir meeting a numeric water-quality stream 
standard. 

The above 5 zero-discharge alternatives resulted in eight final alternatives, any one of which 

could meet the goals of a zero-discharge plan depending upon the final definition of zero 

discharge. Table 4 presents a matrix of the 8 zero-discharge alternatives in relationship to their 

various components. Descriptions of the 8 final zero-discharge alternatives are presented in more 

detail below. 

3.1 ALTERNATIVE ASSESSMENTS 

As a result of these 8 possible zero-discharge plans, alternative assessments of each plan were 

undertaken. Each assessment assumed that the time period for meeting the goal of the alternative 

was within the next 5 years. It did not appear appropriate to assume either an immediate time 
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Table 4 

Zero-Discharge Alternatives and Their Various Components 
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and Remote Control of Equalization Basin Flow to STP. 
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period (that is, within fiscal year 1992) or a long-term time period (beyond 5 years). The long-

term time period was judged to have so much uncertainty in the projected operation of the RFP 

that it would be impossible to assess alternatives projected for longer than that. It was further 

assumed that each assessed alternative would be based upon maximum reduction of offsite water 

discharged from the RFP. Program ZOWD was used to assess which of the 8 alternatives would 

maximize the amount of water retained on the RFP. Total costs were used as a tie-breaker if 

more than one combination of alternatives suggested by Program ZOWD gave an equal reduction 

in offsite water discharge. For the zero-discharge alternatives assessed, the goal of the alternative 

is defined based upon the degree of zero discharge. For example, Alternatives 2a and 2b (no off-

site discharge of SiP effluent, surface-water runoff from selected REP areas, or contaminated 

ground water) would have a goal of absolute zero discharge. A sample computer output from 

program ZOWD for alternatives 2a and 2b is given in Appendix C. 

Each alternative presented below addresses a degree of zero discharge which would fulfill a 

possible definition of zero discharge by the CDH or the EPA. Presented with each alternative, 

are the goal, the water-management components for the alternative (based upon the subordinate 

studies), the cost of the alternatives including construction and operation, maintenance and 

replacement (OM&R), and an assessment of the alternative relative to environmental and 

institutional aspects. An alternative evaluation matrix approach, which was also used in some 

of the subordinate studies, is used in this Consolidation and Zero-Discharge Plans report to 

compare each of the alternatives in a formal framework. The alternative evaluation matrix results 

are presented in Section 3.3. 

3.1.1 "No-Action" - Alternative 1 

The goal of Alternative 1 would be to operate the water-management system at the RFP as it was 

operated in 1989, the base year for comparison of water discharges. Figure 6 shows the existing 

water conveyance and storage systems in the vicinity of the RFP. Figure 7 is a schematic of 

Alternative 1, the "No-Action" Alternative. The existing water-management system at the RFP 
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generally consists of the components shown in Figure 7 andTable 4. About 120 million gallons 

per year (MGY) of water are purchased from the Denver Water Board (DWB) and brought onto 

the RFP for domestic and industrial uses (AS!, Tasks 11/13, 1991d; Task 21, 1991p; Task 27, 

1991aa). Of the 120 MGY, about 50 MGY are distributed in the industrial water system and 

about 70 MGY are treated and distributed in the potable water system at the RFP (AS!, Task 27, 

1991aa). Of this purchased annual volume of 120 MGY, about 75 MGY, on the average, are 

discharged to South Walnut Creek from the SiP as treated effluent (ASI, Tasks 11/13, 1991d; 

Task 10, 199 lfl. These average annual volumes are based upon the estimated 1989 plant-site 

population of approximately 6,300 employees. The dissolved solids load associated with the 120 

MGY of water brought on site are estimated to be about 43 tons per year (tlyr) (AS!, Task 27, 

1991aa). The dissolved solids load discharged off site as a result of the 75 MGY of SiP treated 

effluent is estimated to be about 94 t/yr (AS!, Task 27, 1991aa). 

Ground water (i.e., for the base year of 1989) is currently collected from the solar pond 

interceptor trench system (SPiTS), then pumped to the solar ponds and on to the existing 

mechanical evaporator in Building 374. About 3.1 MGY of collected ground water were treated 

in this way in 1989, resulting in about 30 t/yr of dissolved solids which were converted into 60 

t/yr of saltcrete. Additionally, about 1.7 MGY of leachate from the current landfill are stored 

and evaporated by the Landfill Pond (Figure 6). Annually, this leachate is estimated (AS!, Task 

8, 1991h) to contribute about 1.7 pounds (ibs) of solvents, 0.1 lbs of polynuclear aromatic 

hydrocarbons, 32 lbs of oil and grease, and 6.7 tons of salts to the Landfill Pond. Surface-water 

runoff in the amount of about 3.5 MGY is also stored at or evaporated from the current Landfill 

Pond. The SWMP (EG&G, 1991b) estimates that the general ground-water flow across the RFP 

is on the order of 3.3 MGY. 

Surface-water runoff from the RFP either is stored temporarily and evaporated in the A-, B-, and 

C-series ponds or is allowed to flow off site within the natural drainage system. The terminal 

ponds (Pond A-4, Pond B-5, and Pond C-2) (Figure 6) temporarily store and evaporate surface-

water runoff from about 1.4 square miles (mi 2) of the RFP area (AS!, Task 6, 1991e; Task 21, 
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1991p). Part of this area is called the Controlled Area (Figure 6) and contains all of the 

manufacturing facilities and many of the other active operations at the RFP. For the period from 

June 1989 through March 1991, about 210 MG of water from the terminal ponds was treated and 

released downstream (AS!, Task 27, 1991aa). This 210 MG included not only surface-water 

runoff but also STP effluent and ground water which entered the storm-sewer and sanitary sewer 

systems (AS!, Task 1, 1990z; Tasks 2/3, 1990aa). 

Typical long-term surface-water runoff volumes from the 1.4 mi 2  area would be expected to be 

only about 42 MGY (AS!, Task 21, 1991p). The dissolved solids load from this 42 MGY is 

estimated to be about 45 t/yr (AS!, Task 27, 199 laa). The estimated annual surface-water runoff 

volume of about 42 MGY is ultimately collected by the 3 terminal ponds (A-4, B-5, and C-2). 
Pond A-4 collects runoff from about 0.63 mi 2, which include most of the Protected Area (PA) 

and part of the Controlled Area (Figure 6). Pond B-5 receives runoff primarily from 0.41 mi 2  

of the Lump Sum, 400-complex, and 800-complex (non-plutonium processing) parts of the 

Controlled Area (Figure 6). Pond C-2 receives runoff, through the South Interceptor Canal from 

0.36 mi2  of the southern part of the Controlled Area (non-plutonium areas) (Figure 6). Pond C-2 

is an off-channel pond, except during floods on Woman Creek greater than the 100-year flood. 

Larger floods would contribute varying amounts of water to Pond C-2 (ASI, Task 24, 1991i). 

Previous studies (AS!, Task 9, 1990o; Task 6, 1991e; Task 21, 1991p) have shown that the 3 

terminal ponds cannot completely store the runoff from the 100-year, 72-hour storm, which was 

the original design storm, for these facilities (McCall-Ellingson & Morrill, Inc., 1978). Both the 

emergency spillway crests and dam crests of the 3 terminal ponds would have to be raised to 

completely store the runoff from this original design storm. For the alternatives assessed below, 

it was assumed that the 3 terminal ponds would be improved to completely store the 100-year, 

72-hour storm runoff. 

Surface-water runoff from areas other than the 1.4 mi 2  basins collected by the terminal ponds is 

discharged off site under natural dralnage conditions. Irrigation and municipal water, diverted 

from Coal Creek west of the RFP, is carried across the RFP Buffer Zone by the Upper Church 
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Ditch, McKay Bypass (Ditch), Kinnear Ditch, and Smart Ditch (Figure 6) for use off site. The 

Mower Ditch (Figure 6) diverts water from Woman Creek downstream from Pond C-2. None 

of these ditches flows through developed areas of the RFP. Previous studies (AS I, Task 4, 

1990v; Task 16, 1990y; Task 14, 1991u) have inventoried and summarized the quantities of water 

diverted annually by these ditches over about the last 20 to 30 years. Because all of the above 

ditches except for the Mower Ditch divert water from Coal Creek, they would allow uncontrolled 

flood flows from floods greater than about the 25-year flood on Coal Creek to enter the RFP at 

the west boundary of the site. Historically, both North Walnut Creek and Woman Creek have 

received flood waters that overflowed from Coal Creek. The South Boulder Diversion Canal 

(Figure 6), located along the west RFP boundary, conveys water from South Boulder Creek to 

Ralston Reservoir and is the primary source of the RFP industrial and domestic water supply. 

Flood overflows from the South Boulder Diversion Canal also could impact North Walnut Creek 

and Woman Creek. Rock Creek (Figure  6) drains the northwest part of the RFP site. Water in 

Rock Creek is permitted to flow off site to the north towards the confluence with Coal Creek. 

Surface-water runoff from the vicinity of the present Landfill Pond flows downstream to the 

confluence of this unnamed tributary with Walnut Creek (Figure 6). This water then combines 

with flows in Walnut Creek and discharges off site to Great Western Reservoir. Low flows, less 

than approximately 1,100 cubic feet per second (cfs), in Walnut Creek are bypassed around Great 

Western Reservoir, however, flows greater than about 1,100 cfs still enter the reservoir, because 

the bypass ditch capacity is inadequate to route these larger flows. The existing bypass ditch 

around Great Western Reservoir will not carry the 100-year, 72-hour design flood peak discharge 

(AS!, Task 6, 1991e). Table 5 summarizes the estimated average annual surface-water runoff and 

100-year, 72-hour storm-water runoff volumes at selected locations at the RFP (Figure  6). 

The net effect of the "No-Action" Alternative is that about 120 MGY of water are discharged off 

site each year on the average. Total dissolved solids retained on site in 1989, assumed to 

represent the "No-Action" Alternative, were estimated to be about 280 t/yr (AS!, Task 27, 

199 laa) and resulted in over 800 tons of saltcrete, which is stored on site. In 1989, the treatment 
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Table 5 

Annual Surface-Water and Storm-Water Runoff 
at Selected Locations at the Rocky Flats Plant 

Location4  

Drainage 
Area1  
(mi2) 

Average Annual 
Runoff 

(ac-ft) 	(MG) 

100-yr, 72-hr 
Flood Runoff 

(ac-ft) 	(MG) 

PondA-4 0.63 54 18 139 45 

PondB-5 0.41 39 13 106 34 

PondC-2 036 35.  II 21 23 

Subtotals 1.40 128 42 316 102 

West Spray Field 0.31 32 10 81 26 

Present Landfill 0.13 16 5.2 25 8.1 

Old Landfill 0.03 5.4 1.8 53 Li 

Subtotals 0.47 53.4 17.0 111.3 35.8 

TOTALS 1.9 181 59.0 427 138 

Off-Channel Great 2.2 202 65.8 473 154 
Western Reservoir 

Walnut Creek at Indiana 2.9 178 58 790 257 
Street 

Walnut Creek at Great 5.5 288 93 1,200 391 
Western Reservoir 

Woman Creek at Indiana 2.8 31 10 900 293 
Street 

AS! (Task 4, 1990v; Task 6, 1991e; Task 21, 1991p; Task 14, 1991u). 
ASI (Task 4,1990v; Task 21, 1991p; Task 14, 1991u). 
ASI (Task 24, 1991i; Task 6, 1991e). 
As shown on Figure 6. 
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of water discharged from the existing terminal ponds resulted in about 14 t/yr of granular 

activated carbonand 100 cubic yards (yd 3) of filters being generated. STP sludge generated in 

1989 was about 50 t/yr (ASI, Task 27, 1991aa). This solid waste has to be either stored on site 

or transported to an approved off-site waste storage facility. 

3.1.2 Absolute Zero Discharge - Alternatives 2a and 2b 

The goal of Alternative 2 would be to provide zero discharge of: SiP effluent; surface-water 

and storm-water runoff from about 1.9 mi 2  of area, including the Controlled Area and active parts 

of the Buffer Zone; and about 3.9 MGY of alluvial ground water from control of contaminant 

plumes. The 1.9 mi2  area was obtained by adding the drainage areas of the West Spray Field 

(0.31 mi2), the Present Landfill (0.13 mi 2), and the Old Landfill (0.03 mi) to the 1.4 mi 2  already 

draining to the terminal ponds (Table 5 and Figure 6). Controlling surface-water and storm-water 

runoff and contaminated ground water from 1.9 mi 2  of drainage basin area at the RFP results in 

collection of water from all but five of the approximately 178 IHSSs currently identified at the 

RFP (ASI, Task 21, 1991p). 

Alternative 2 was divided into two sub-alternatives which depend upon the type of temporary 

water storage used for each alternative. A summary of system components for Alternatives 2a 

and 2b are presented in Table 4. Alternative 2a uses a new off-channel reservoir to temporarily 

store surface-water runoff for reuse (Figure 8 and Table 4). Alternative 2b uses the existing 

Great Western Reservoir as an off-channel reservoir to temporarily store surface-water runoff for 

reuse (Figure 9 and Table 4). Except for this difference, the remainder of the components of 

Alternatives 2a and 2b are the same. 

The components of Alternatives 2a and 2b include a separate, temporary, off-channel storage 

reservoir for SiP effluent. Depending upon the assumed population or the volume of effluent 

recycled on site at the RFP (varying from 3,000 to 9,000 personnel), the size of this new STP 

effluent storage facility may vary. Assuming a plant population of 3,000 and 100 percent 
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recycle, a 44 MG capacity STP effluent storage facility would be required (ASI, Task 21, 1991p). 

In contrast, assuming a plant population of 9,000 and no recycle, a 1,770 MG capacity STP 

effluent storage facility would be required (ASI, Task 21, 1991p). Studies related to recycle of 

STP effluent (ASI, Tasks 11/13, 1991d) indicate that all of the STP effluent generated under all 

population scenarios (except shutdown) could be reused in the industrial water system at the RFP. 

It was also estimated that additional industrial water would be needed over and above the SiP 

effluent recycle volumes (ASI, Tasks 11/13, 1991d). This additional water would come from 

surface-water runoff and ground water. These additional water volumes were estimated to range 

from 1.5 MGY to 46 MGY (except for the shutdown case where minimal recycle water would 

be needed) (ASI, Tasks 11/13, 1991d). The result of recycling SiP effluent and surface-water 

runoff/ground water into the industrial water system at the RFP would mean that less raw water 

would have to be purchased from the DWB. The reduction in DWB raw water purchases would 

be about 55 MGY. The reduction in DWB water purchases also would reduce the dissolved 

solids loads brought on site by about 19 i/yr (ASI, Tasks 11/13, 1991d). 

The components of Alternative 2a also include a new off-channel reservoir to store surface-water 

runoff, storm-water runoff, and contaminated ground water (Figure 8). Surface-water runoff from 

the 1.9 mi2  drainage area used for Alternative 2a based upon 50 years of synthetic monthly 

values (ASI, Task 21, 1991p), is estimated to average about 59 MGY (Table 5). Storm-water 

runoff from the 100-year, 72-hour rainfall for the 1.9 mi 2  area is estimated to be about 138 MG 

(Table 5). The existing terminal ponds would be used to collect surface-water and storm-water 

runoff with immediate pumping to the proposed off-channel storage reservoir. Contaminated 

ground water would be pumped directly to the off-channel storage reservoir. The size of the new 

off-channel storage reservoir is estimated to be between about 960 MG to 1,380 MG, depending 

upon the amount of reuse water demand under future plant population scenarios. 

In Alternative 2b, an off-channel Great Western Reservoir would be used to store surface-water 

runoff, (estimated to be about 65.8 MGY), storm-water runoff (estimated to be about 154 MG), 
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and contaminated ground water (estimated to be about 3.9 MGY). The drainage area contributing 

to an off-channel Great Western Reservoir is about 2.2 mi 2  (Table 5). Great Western Reservoir 

would be considered to be off-channel because a bypass channel, desi3gned to pass at least the 

runoff from the 500-year, 72-hour storm, would be constructed from about Indiana Street around 

the Reservoir (Figure 9). The 2.2 mi 2  drainage basin includes 1.9 mi2  at the existing terminal 

ponds plus about 0.3 mi2  in the vicinity of Great Western Reservoir downstream from the bypass 

channel. 

Additional components of Alternatives 2a and 2b would consist of diversion of the surface-water 

runoff in the vicinity of the Present Landfill, West Spray Field, and Old Landfill (Figure 6) into 

the existing terminal ponds for immediate transport to either the new off-channel storage reservoir 

or Great Western Reservoir (AS!, Task 21, 1991p). STP upgrades (AS!, Task 10, 19910, recycle 

of STP effluent (ASI, Tasks 11/13, 1991d), reverse osmosis and mechanical evaporation (ASI, 

Task 12, 199 lx), ground-water cutoff (AS!, Task 26, 199 lv), treatment/evaporation of solar-pond 

interceptor trench water (AS!, Task 7, 1991j), and treatment/evaporation of present landfill 

seepage (ASI, Task 8, 1991h) also are components of Alternatives 2a and 2b (Figures 8 and 9). 

In order to minimize the potential for surface-water and storm-water runoff to enter the RFP site 

from upstream, these storm-water flows are proposed to be bypassed around the RFP using a 

bypass system (AS!, Task 24, 1991i). This bypass system would route up to the 500-year flood 

flows entering the upper Walnut Creek system from Coal Creek and the natural Upper Walnut 

Creek drainage basin to Rock Creek (Figures 6, 8 and 9), as well as bypassing these same flows 

from upper Woman Creek south to an unnamed gulch along the south RFP boundary (Figures 

6, 8 and 9). In both cases, the bypassed water is returned to the same drainage basins from 

which it originated, but downstream from the RIP site. This would help reduce the potential for 

contamination of off-site water and reduce the volumes of water which would have to be 

handled/treated under this zero-discharge alternative. 

Because both surface water and tributary ground water would be diverted out of priority as part 

of Alternatives 2a and 2b, depletions to the streams as a result of diverting this water would have 
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to be replaced to meet on-site usage demand. The estimated average annual quantity of 

augmentation or replacement water is about 154 MGY for Alternatives 2a and about 172 MGY 

for Alternative 2b (ASI, Task 28, 1991ff). 

The net effect of these alternatives (absolute zero-discharge) is that between about 138 MGY and 

145 MGY of water would be retained on site and either reused, evaporated, or stored. The 

resulting dissolved solids generation from treatment of water for this alternative is estimated to 

be about 440 i/yr (ASI, Task 27, 199 laa). Sludge generated from the STP would remain at about 

50 t/yr, but would depend upon the population assumed at RFP. Because no water would be 

treated for off-site discharge, no granular activated carbon and filters would be required under 

Alternatives 2a and 2b. 

3.1.3 Zero Discharge of STP Effluent, with Treatment/Discharge of Surface Water and Ground 

Water - Alternative 3 

The goal of this alternative would be to minimize off-site discharge of contaminants in surface 

water and ground water, with zero discharge of SiP effluent only. Figure 10 is a schematic of 

this alternative and Table 4 presents a summary of system components for this alternative. The 

components of Alternative 3 are similar to those of Alternative 2a, except that water which is not 

recycled is proposed to be: treated by an advanced water treatment plant to meet existing 

numeric stream standards (CWQCC, 1989; ASI, Tasks 2/3, 1990aa; EG&G, 1991b), released as 

surface water, and discharged off site. As in Alternatives 2a and 2b, STP effluent would be 

stored in a separate new off-channel pond providing a storage capacity of between 44 MG and 

1,770 MG. Surface-water runoff and storm-water runoff would be captured in the existing 

terminal ponds and immediately pumped to the proposed off-channel reservoir. Contaminated 

ground water would be pumped directly to the off-channel storage and advanced water treatment 

system. The estimated capacity of this storage reservoir would range from about 106 MG to 750 

MG, depending upon the amount of additional recycle water demand at the RFP (ASI, Task 21, 

1991p; Task 17, 1991bb). 
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STP upgrades (ASI, Task 10, 19910, recycle of S1'P effluent (ASI, Tasks 11/13, 1991d), reverse 

osmosis and mechanical evaporation (ASI, Task 12, 1991x), ground-water cutoff (ASI, Task 26, 

199 lv), treatment/evaporation of solar-pond interceptor trench seepage (ASI, Task 7, 1991j) and 

present landfill seepage (ASI, Task 8, 1991h), and bypass of upstream flows (ASI, Task 24, 

199 ii) also comprise proposed components of Alternative 3 (Figure 10). Because both surface 

water and tributary ground water would be diverted out of priority as part of Alternative 3, 

depletions to the streams, as a result of diverting this water, would have to be replaced. The 

estimated average annual quantity of augmentation or replacement water is about 154 MGY for 

this alternative (ASI, Task 28, 1991ff). 

The net effect of Alternative 3 would be that about 13 MGY of water would be stored on site 

and either reused or evaporated and about 97 MGY of water would be treated and discharged 

downstream. Dissolved solids removed from water at the RFP and retained on site for this 

alternative would increase from the "No-Action" Alternative of about 280 f/yr to about 380 t/yr. 

STP sludge generation would be about 50 f/yr and granular activated carbon for treatment of 
water discharged off site would be about 12 f/yr. Filter material used in the advanced water 
treatment process would be about 80 yd 3/yr. 

3.1.4 Treatment and Discharge of All Water - Alternatives 4a, 4b, and 4c 

The goal of Alternative 4 would be to meet currently applicable CDH numeric stream standards 

by treating STP effluent, surface-water and storm-water runoff, and contaminated ground water 

and discharging it off site. Alternative 4 has been divided into three sub-alternatives related to 

whether the temporary water storage, necessary to operate an advanced water treatment plant, is 

provided by a new off-channel storage reservoir (Alternative 4a), by an on-channel Great Western 

Reservoir (Alternative 4b), or by upgrading the existing terminal ponds (Alternative 4c). As with 

Alternatives 2a, 2b, and 3, Alternative 4a would still have a separate STP effluent storage 

reservoir to add flexibility to the treatment system. Schematics of Alternatives 4a, 4b, and 4c 

are shown on Figures 11 through 13, respectively, and Table 4 presents a summary of system 
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components. The primaiy difference between Alternatives 4a, 4b and 4c and Alternatives 2a, 2b 

and 3 is that there would be no recycle of STP effluent, surface-water runoff, storm-water runoff, 

or contaminated ground water. All water would be treated to currently applicable CDH numeric 

stream standards prior to release downstream. 

For the new off-channel storage reservoir (Alternative 4a), it is estimated that storage volume for 

surface and ground water may range between about 100 MG and 230 MG, depending upon the 

size of the RFP population which would be contributing STP effluent (ASI, Task 17, 199 lbb). 

For an on-channel Great Western Reservoir (Alternative 4b), the quantity of surface-water runoff 

and storm-water runoff would remain the same as it presently is for the existing on-channel 

reservoir. Water storage volumes contained in an on-channel Great Western Reservoir are 

estimated (for the 5.5 mi2  drainage basin) to be about 93 MGY for surface-water runoff and 

about 391 MG for storm-water runoff from the 100-year, 72-hour storm (Table 5). These water 

volumes are much larger than those which would be treated in Alternatives 4a and 4c. For the 

upgraded existing terminal ponds (Alternative 4c), it is estimated their storage capabilities would 

have to be increased from their present 80 MG to about 140 MG (ASI, Task 21, 1991p). 

Other components common to Alternatives 4a, 4b, and 4c would be the same as those for 

Alternatives 2a, 2b, and 3, including STP upgrades, reverse osmosis and mechanical evaporation, 

treatment and evaporation of solar-pond interceptor trench and present landfill seepage, 

contaminated ground-water cutoff, and bypass of upstream flows. Both surface water and 

tributary ground water would be diverted out of priority as part of Alternatives 4a, 4b, and 4c. 

Depletions to the streams as a result of diverting this water would have to be replaced. The 

estimated average annual quantity of augmentation or replacement water is about 79 MGY for 

Alternatives 4a and 4c, and about 125 MGY for Alternative 4b (ASI, Task 28, 1991ff). 

The net effect of Alternatives 4a, 4b, and 4c would be that about 138 MGY of treated water 

would be discharged from the RFP for Alternatives 4a and 4c; whereas, about 172 MGY of 

treated water would be discharged under Alternative 4b, because more water would have to be 
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treated at Great Western Reservoir due to the increased drainage area at that location. Dissolved 

solids resulting from water treatment at the RFP would range from 380 to 420 t/yr. STP sludge 

generation would be about 50 t/yr. Granular activated carbon volumes would range from about 

35 to 50 t/yr and filter material volumes would range from 240 to 340 yd 3/yr (Task 27, ASI, 

199 laa). 

3.1.5 SWMP Option 5d with Advanced Water Treatment and Discharge from Great Western 

Reservoir - Alternative 5 

The goal of Alternative 5 would be to minimize off-site discharge of STP effluent by recycle and 

control of surface-water runoff and storm-water runoff. This alternative is identical to Option 

Sd in the SWMP (EG&G, 1991b) except it has been assumed that the advanced water treatment 

plant, originally proposed by the SWMP (EG&G, 1991b) at Pond A-4, would be moved to Great 

Western Reservoir in order to make this alternative viable. Figure 14 is a schematic of 

Alternative 5, and system components are presented in Table 4. The SWMP (EG&G, 1991b, p. 

C-131) states the "Disposition of stored water [in Great Western Reservoir] has not been 

addressed." The selected alternative in the SWMP (Option Sd) also is referred to as Option B/J 

by the Skaggs' Committee. Alternative 5 proposes to convert Great Western Reservoir into a 

terminal detention storage facility for final water management of drainage and flood control for 

Woman Creek and Walnut Creek. For purposes of the 5 Alternatives for zero-discharge plans 

in this AlP report, the advanced water treatment plant was moved to Great Western Reservoir, 

because previous studies (ASI, Task 6, 1991e; Task 21, 1991p) have shown that without 

discharge, Great Western Reservoir could not store all of the surface-water and storm-water 

runoff imposed under Alternative 5. 

The SWMP (EG&G, 1991b) estimated that "critical year" inflow to Great Western Reservoir 

from surface-water runoff, storm-water runoff, and ground water would be about 226 MG. For 

purposes of this report, a critical year is one in which a 100-year flood occurs in addition to 

normal annual surface-water runoff and ground-water flow. However, the SWMP assumes that 
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the drainage area generating this runoff is only about 4 mi 2. Because no diversion is proposed 

to make Great Western Reservoir off-channel, it is judged that the drainage area discharging to 

it is actually about 5.5 mi2, which could generate about 484 MG in surface-water and storm-water 

runoff in a critical year (Table 5 and Figure 6). In addition, runoff from the Woman Creek 

drainage basin at Indiana Street also is proposed to be pumped into Great Western Reservoir 

(Figure 14). The drainage area of Woman Creek at Indiana Street is about 2.8 mi 2, which is 

estimated to generate about 303 MG of surface-water and storm-water runoff during a critical 

year (Table 5). Therefore, it appears that unless water is discharged from Great Western 

Reservoir, it would fill to overflowing in the long-term based upon reservoir operational studies 

(ASI, Task 21, 1991p). 

Components of Alternative 5, based upon the SWMP (EG&G, 1991b), include an on-channel 

Great Western Reservoir without enlargement (storage capacity of about 1,060 MG), a 100-year 

event storage reservoir (capacity about 179 MG) on Woman Creek, pump and pipeline from the 

new Woman Creek Reservoir to Great Western Reservoir, a 100-year flood-flow bypass canal 

around Standley Lake, a new Kinnear Ditch bypass pipeline, extension of the South Interceptor 

Canal to the east, and a seepage pumpback system at the toe of Great Western Reservoir (Figure 

14). 

The recycle part of Alternative 5, as proposed in the SWMP, is somewhat different from that 

proposed in Alternatives 2a, 2b, and 3 (Figures 8 through 10). Pond C-2 recycle (Figure  14) 

involves the construction of 8,300 ft of 8-inch diameter pipeline from Pond C-2 to the industrial 

water system of the RFP. A floating intake would be used at Pond C-2 for treatment filtration 

to remove suspended solids prior to pumping to the RFP. Two 25,000 gal surge tanks also would 

be included (EG&G, 1991b). 

The recycle system for STP effluent would consist of reverse-osmosis facilities, a lined 

evaporation pond for blowdown water, sludge management facilities, building improvements, and 

non-potable water distribution facilities. Water from Pond B-5 would be discharged to Pond A-4 
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(Figure 14) through an 18-inch diameter gravity pipeline. For purposes of Alternative 5 in this 

report, the advanced water treatment plant, originally proposed in the SWMP to be located at 

Pond A-4, would be relocated to Great Western Reservoir. This advanced water treatment plant 

would consist of chemical mixing, flocculation/sedimentation, multimedia filtration, and two-stage 

granular activated-carbon filtration to treat water to stream standards prior to discharge to Walnut 

Creek downstream from Great Western Reservoir. Both surface water and tributary ground water 

would be diverted out of priority as part of Alternative 5. Depletions to the streams as a result 

of diverting this water would have to be replaced. The estimated average annual quantity of 

augmentation or replacement water is about 169 MGY for Alternative 5 (EG&G, 1991b). 

The net effect of Alternative 5 would be that about 29 MGY of water would be discharged off 

site; whereas, about 150 MGY would remain on site and be consumed, evaporated, or stored. 

The resulting solid-waste volumes for this alternative would include 430 t/yr of dissolved solids, 

50 i/yr of STP sludge, 8 i/yr of granular activated carbon, and 50 yd 3/yr of generated filter 

material (ASI, Task 27, 1991aa). 

3.2 DISCUSSION 

Table 6 is a summary of the off-site water discharge, construction and annual OM&R costs, and 

solid waste generation for the 8 zero-discharge alternatives. In Table 6, the "No-Action" 

Alternative is assumed to be the current conditions at the RFP and represent the water and solids 

volumes as they were during the 1989 calendar year. The 1990 calendar year water and solids 

volumes were similar to the 1989 volumes. 

Comparison of Alternatives 2a through 5 for selected alternatives of zero discharge with the "No-

Action" Alternative (Alternative 1) gives the net change in water and solids volumes as a result 

of the degree of zero discharge selected. For comparison of the alternatives, it was assumed that 

the quantity of SiP effluent would remain constant at 1989 levels (about 75 MGY). However, 

a smaller or larger work force at the RFP would result in a change at a rate of about 35 gallons 
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Table 6 

Summary of Off-Site Water Discharge; Construction and Annual Operation, Maintenance and Replacement Costs; and Solid Waste 
Generation for Zero-Discharge Alternatives 

ZERO-DISCHARGE PLAN cOMPONENT 
SOLID WASTE 

ZERO-DISCHARGE TOTALS GENERATION Off/On-Channel Stoiage STP Upgiades and Wata R/O and 	chanaI Ground-Water Was 	Gerration 

PLAN andAWF Rec)c Evaporation ByB&Fkws Cutctf/Dierion Treatixent WaterRig1tsAugnentation 

ALTERNATWES 
Offsite Conr. AnrnI Offsitc Conr. 

____  
AnnL Offsite Conr. Annt1 Offsite Conr. Anntl Offsite Conr. AnrnI Offsite Conr. AnntI Offsite Conr. Aimt1 Offsite Conr. Anrn1 DioIved Gian. Act. 

Water 

(MGY') 

Costs 

M) 

Costs 

($M) 

Water 

(MGY' 

Costs 

($M' 

Costs 

(SM) 

Water 

1MGY 

Costs 

($M) 

Costs 

($M) 

Water 

(MGY' 

Costs 

(SM') 

Costs 

(M 

Water 

(MGY) 

Costs 

(M) 

Costs Water 

(MGY) 

Costs 

(SM) 

Costs 

(SM) 

Water 

(MGY' 

Costsl) 

tM' 

Costs 

(SM) j 

Water 

(MG'!) 

Costs 

(SM) 

Costs 

($M) 

SO1ic 

(tivr) 

S1ud 

(LT) 

1rbon 

(tvr' 

Fi1rs 

(WI3AT) 

LNoAction 42.0 0.0 6.0 75 0.0 -- 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0-- 0.0 0.0 0 0.0 0.0120.3 0.0 6.0 280 50 14 100 

2. Absolute Zero Discharge  

(2a-NcwOff-Channe1Stoge) 2a -59.0 12.8 19 -75 4.3 0.6 -- 1.5 02 -- 82 12 -3.9 1.1 02 -- 0.1 0.0 154 0.0 0.1 -137.9 28.0 42 430 50 0 0 

2b -65.8 91.1 13.7 -75 4.3 0.6 -- 1.5 02 82 12 -3.9 1.1 02 -- 0.1 0.0 172 0.0 0.1 -144.7 106.3 16.0 440 50 0 0 (2b-Off-Cban1GWRStoiage) 

3. Zero Discharr ofSTP Effluent 

Ttatnntand Disrharge of Surface 

WaterandOroundWater 59.0 16.3 2.4 -75 4.3 0.6 -- 1.5 02 -- 8.2 12 3.9 1.1 02 -- 0.4 0.1 154 0.0 0.1 -13.1 31.8 4.8 380 50 12 80 

4. Ttatand Discharge All 

Water 

(4a-NewOff-ChanuelStomge) 4a 59.0 12.5 19 75 2.6 0.4 -- 1.5 02 -- 82 1.2 3.9 1.1 02 -- 39 0.6 79 0.0 0.1 137.9 29.8 4.6 380 50 35 240 

4b 93.0 98.0 14.7 75 2.6 0.4 -- 1.5 02 -- 82 12 3.9 1.1 02 -- 52 0.8 125 0.0 0.1 171.9 116.6 17.6 420 50 50 340 (4b-G&vatWesternRervoir 

Stozage) 

4C 59.0 139 2.1 75 2.6 0.4 -- 1.5 02 81 12 3.9 1.1 02 3.9 0.6 79 0.0 0.1 1379 312 4.8 380 50 35 240 (4c-TermimlPondsStorage) 

5. SWMPOption5dwithTieatrnent 101.0 101.0 152 -75 42.9 6.4 - 1.5 02 162 2.4 3.3 0.0 0.0 __ 6.3 0.9 169 0.0 0.1 29.3 167.9 252 430 50 8 50 

and Disharge From Great Western 

Reservoir 

j .1  j 
Note: Negatie entrs indrate tltwater is not leaving the compouent and is iud or stored. 

1) Assunrd to be zero bauze leasingwater from an existingwater right is preferred over otlraltermtive augruentationwater soutces (ASI, 199111). 
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per capita per day (GPCD) or about 0.013 million gallons per capita per year (MGCY). Many 

of the alternatives considered in the subordinate studies assumed that the RFP population might 

vary from 3,000 people to 9,000 people, with about 6,300 people establishing the 1989 calendar-

year average. The alternatives presented in Table 6 have used an average RFP population of 

6,300 people. 

Absolute zero discharge (Alternatives 2a and 2b) is the most stringent interpretation of the stated 

goal. These Alternatives assume that either a new off-channel storage reservoir (Alternative 2a) 

or an off-channel Great Western Reservoir (Alternative 2b) would be used to store surface-water 

and storm-water runoff and ground water for reuse and evaporation. Both Alternatives 2a and 

2b also assume the STP effluent is stored in a separate off-channel reservoir. The construction 

costs for these alternatives range from $28.0 million (M) for Alternative 2a to about $106M for 

Alternative 2b. This large construction cost differential would result because of the estimated 

costs for the rehabilitation of Great Western Reservoir to bring it into compliance with State of 

Colorado dam-safety standards (AS!, Task 6, 1991e; Task 21, 1991p; EG&G, 1991b). Annual 

OM&R costs are estimated to be about 15 percent of the construction costs, or about $4.2M for 

Alternative 2a and $16.OM for Alternative 2b. Solid-waste generation volumes are nearly the 

same for both Alternatives 2a and 2b (Table 6). 

Alternative 3 assumed that STP effluent would be completely recycled with some of the captured 

surface-water and storm-water runoff and ground water used as makeup water for the deficiency 

in SiP effluent volumes (ASI, Tasks 11/13, 1991d; Task 21, 1991p). The remaining surface-

water and storm-water runoff and ground water would be treated to meet stream standards prior 

to release downstream. The construction costs for Alternative 3 would be about $32M, with an 

annual OM&R cost of about $4.8M. Solid-waste generation would be larger than the "No-

Action" Alternative (Alternative 1) and the absolute zero-discharge alternatives (Alternatives 2a 

and 2b) (Table 6). 
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Alternative 4 assumes that STP effluent, surface-water and storm-water runoff, and contaminated 

ground water would be treated to currently applicable CDH stream standards and discharged off 

site. The results would be treatment of large quantities of water, but retention of small quantities 

of water in storage on site. Alternative 4 has three sub-alternatives which depend upon 

temporary water storage in either a new off-channel reservoir (Alternative 4a), in Great Western 

Reservoir (Alternative 4b), or in the existing, rehabilitated terminal ponds (Ponds A-4, B-5 and 

C-2) (Alternative 4c). The construction costs for these three alternatives are $29.8M, $116.6M 

and $31.2M for Alternative 4a, 4b, and 4c, respectively, and annual OM&R costs for the three 

sub-alternatives are $17.6M, $4.8M and $25.2M, respectively (Table 6). 

Alternative 5 assumes that only STP effluent would be recycled and that Great Western Reservoir 

would become a terminal pond. For purposes of this study, it has been assumed that the 

advanced water treatment plant, originally proposed by the SWMP (EG&G, 1991b) at Pond A-4, 

would be moved to Great Western Reservoir in order to make this alternative viable. The 

estimated construction cost of Alternative 5 is about $168M, with annual OM&R costs estimated 

to be about $25M (EG&G, 1991b). 

3.3 ALTERNATWE EVALUATION 

An alternative-evaluation system was used to rank the capabilities of each of the proposed zero-

discharge alternatives. Within the alternative evaluation system are weighting factors that 

influence the overall zero-discharge study. The evaluation and weighting factors were selected 

by a committee consisting of cognizant DOE and EG&G personnel. A weighting factor of "5" 

means that a particular evaluation factor is not as important as one having a weighting factor of 

"10." Generally, the higher weighting factors were assigned to environmental-related evaluation 

factors. 

The score given to each evaluation factor for each alternative ranged from "1" to "5." The 

weighted score for each evaluation factor was calculated by multiplying the weighting factor by 
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the score. For each alternative, the total weighted score was calculated as the sum of the 

weighted score for each evaluation factor. A discussion of how each of the evaluation factors 

was scored is as follows: 

Controlled Discharge - Each alternative was sized to a maximum size allowable which, in the 

case of the terminal ponds, has been restricted by the surrounding topography. If an uncontrolled 

discharge would occur from a storage structure, a score of "1" was given to that alternative. If 

uncontrolled discharges would not occur within an alternative, a score of "5" was given to that 

alternative. 

Waste Generation - Alternatives that are designed to reuse water for industrial use and those 

designed to treat and release water downstream would generate solid wastes during treatment. 

Several alternatives would be treating various amounts of water and, thus, creating various 

amounts of solid waste. The alternatives were ranked based upon the amount of solid waste that 

would be generated on an annual basis as shown in Table 6. The alternative which generates the 

greatest amount of solid waste was given the lowest relative score. 

Risk - Each alternative presents a different level of risk associated with the possibility of failure 

and uncontrolled release of contaminants into the environment. Because each alternative would 

be designed and constructed using state-of-the-art engineering techniques, the only variable 

between the alternatives was whether a given storage structure would be on-channel or off-

channel. A score of "1" was given to those alternatives that would have on-channel storage, and 

a score of "5" was given to those alternatives that would have off-channel storage. 

Cost - Each alternative was ranked on the relative cost of construction of the individual 

components, such as reservoir storage, bypass channels, treatment facilities, pumps, piping, and 

annual OM&R costs as shown in Table 6. The alternative with the highest construction and 

annual OM&R costs received the lowest score. Costs related to generated solid-waste treatment, 

storage, and disposal were not included in this analysis. Costs associated with the rehabilitation 
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of Great Western Reservoir were included only if Great Western Reservoir was part of the 

alternative being assessed. In addition, costs currently being incurred for improvements at the 

RFP have not been included in the costs estimates. 

Design and Construction Schedule - The amount of design and construction required for each 

alternative is reflective of the cost of each alternative. Thus, the score that was given to the 

design and construction schedule was the same score that is given to the cost of the alternative. 

Hence, the alternative with the least amount of design and construction required would receive 

the highest score. 

Flexibility - The flexibility of any proposed zero-discharge system would depend upon the 

system's capability to operate under a large range of conditions. For example, the use of 

multiple ponds would be considered more flexible because of the ability to move the water from 

one pond to another. If mechanical failure were to occur within a given system, other systems 

could continue to operate. Most of the alternatives have been evaluated based upon the 

construction of single- rather than multiple- or redundant-systems. The flexibility of the single-

system alternatives can be increased by constructing multiple systems. A score of "1" was given 

to the alternatives in which only one system are considered. A score of "5" is en to the 

alternatives in which multiple systems were considered. 

Water Rights - The alternatives were scored in this category based upon whether or not the 

downstream water rights would be met by downstream release. Those alternatives in which it 

would be necessary to provide augmentation water to meet downstream water rights were given 

a lower score than those where augmentation water was not required. 

Air Emissions - Alternatives which represent an advantage under this category are those which 

have the least volume of water to be treated for off-site release. Air emissions generally would 

not be an issue; however, each alternative has been given a score ranging from "1" to "5." 
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Wetlands/Threatened & Endangered Species (T&E) - In the event that wetlands would be created, 

DOE may be obligated to maintain those wetlands throughout the period of operation and 

beyond. For this reason, it was not considered to be a positive factor for any given alternative 

to create wetlands. The creation of wetlands also may cause additional long-term costs to 

maintain such wetlands. For example, during dry years, water may need to be purchased to 

maintain the newly created wetlands. Thus, the alternative which would create the least, or 

smallest, areal wetlands received the highest score. 

IHSS - The creation of temporary water storage facilities on site may also create additional 

IHSSs. The alternative that would create the largest IHSS was given the lowest score. In 

addition, the number of existing IIISSs impacted during construction of proposed alternatives 

would result in a lower score than the higher number of LHSSs impacted. 

Public Acceptability - Public acceptability was based upon 3 of the above evaluation factors: (1) 

controlled discharge; (2) risk; and (3) IHSS disturbances. These 3 evaluation factors are likely 

the most critical areas about which the public would be concerned. Thus, the scores that were 

given to the above 3 factors for each alternative were averaged to provide the score for public 

acceptability. 

Preliminary conceptual-level cost estimates were made on the earthwork required for dam 

construction and/or improvements, advanced water treatment for water-rights releases downstream 

at the prevailing stream standards, piping and pumping for makeup-water recycle, and the other 

components for each alternative. The costs developed are planning-level costs only and were 

derived from several sources. The "average bid price" as presented in "Bids Tabs Database" 

from the Urban Drainage and Flood Control District (1990), the SWMP (EG&G, 1991b), and 

previous subordinate study task costs was used as a basis for these costs. Additionally, 

engineering judgments related to construction and OM&R costs also were used. Annual OM&R 

costs were assumed to be about 15 percent of the total estimated preliminary construction costs 
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based upon engineering judgment. Unlike the one-time construction costs, OM&R costs are 

incurred each year of the project's life. 

Table 7 summarizes the alternative evaluation and ranking for the zero-discharge alternatives. 

Alternative 2a was ranked as the preferred alternative, based upon the alternative evaluation and 

ranking indicated in Table 7. Alternative 2b was ranked second. Both of these alternatives are 

absolute zero-discharge alternatives. Alternative 3, reuse of SiP effluent and treatment and 

discharge of surface-water runoff and ground-water, was ranked as the third preferred alternative. 

Alternative 4a and Alternative 'ic were ranked as fourth and fifth, respectively. These 

alternatives are both treatment and discharge with no reuse and involve new off-channel storage 

(Alternative 4a) or use of the existing terminal ponds (Alternative 4c) for temporary water 

storage. Alternatives 5 and 4b were ranked sixth and seventh, respectively. These alternatives 

both use Great Western Reservoir as an on-channel, storage terminal storage structure. The 

uncertainty associated with leaving Great Western Reservoir as an on-channel structure results 

in the relatively low scores for these latter 2 alternatives. The "No-Action" Alternative is ranked 

last. This would be expected, because of the large probability of uncontrolled releases, the high 

risk of the existing system, the low flexibility, the large number of IHSSs from which runoff 

could occur, and the perceived low degree of public acceptability. 
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TABLE 7 

Alternative Evaluation and Ranking 
of Zero-Discharge Alternatives 

ALT 1 ALT 2a ALT 2b 
EVALUATION WEIGHTING Absolute Zero Absolute Zero 

FACTORS FACTOR "No-Action" New 
 Off-Channel 

Off-Channel 
Great Western 

S W S W S W 

CONTROLLED DISCHARGE 10 1 10 5 5() 5 So 

WASTE GENERATION 7 5 35 4 28 4 28 

RISK 8 1 8 5 40 5 40 

COST 6 5 30 4 24 2 12 

DESIGN AND 6 5 30 4 24 2 12 
CONSTRUCTION SCHEDULE 

FLEXIBILI1'Y 8 1 8 5 40 2 16 

WATER RIGHTS 5 5 25 2 10 2 10 

AIR EMISSIONS 10 5 50 4 40 4 40 

WETLANDSIF&E 10 1 10 5 50 5 50 

IHSS 10 1 10 2 20 3 30 

PUBLIC ACCEPTABILITY 8 1.0 8 4.0 32 4.3 34 

TOTALS ____224, 
- 358 322 

RANK - 8 1 ___ 

S = Score 	W = Weighted Score 
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TABLE 7 (Con't.) 

Alternative Evaluation and Ranking 
of Zero-Discharge Alternatives 

- ALT 3 ALT 4a ALT 4b 
EVALUATION WEIGHTING 

New Off-Channel 
SW/ow Treat/Release Treat/Release 

FACTORS FACTOR Treat/Release 
Recycle sw 

All 
New Off-Channel 

All On-Channel 
Great Western 

S W S W S W 

CONTROLLED DISCHARGE 10 4 40 5 50 5 50 

WASTE GENERATION 7 3 21 2 14 2 14 

RISK 8 4 32 5 40 2 16 

COST 
6 3 18 4 24 2 12 

DESIGN AND 
6 3 18 4 24 2 12 

CONSTRUCTION SCHEDULE 

FLEXIBILITY 8 4 32 5 40 2 16 

WATER RIGHTS 5 3 15 5 25 5 25 

AIR EMISSIONS 10 3 30 2 20 2 20 

WETLANDS/T&E 10 4 40 2 20 2 20 

IHSS 10 4 40 2 20 3 30 

PUBLIC ACCEPTABILITY 8 4.0 32 4.0 32 3.3 26 

TOTALS - 318  309 

3 

 241 

RANK 
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TABLE 7 (Con't.) 

Alternative Evaluation and Ranking 

of Zero-Discharge Alternatives 

EVALUATION 
FACTORS 

CONTROLLED DISCHARGE 

WASTE GENERATION 

RISK 

COST 

DESIGN AND 
CONSTRUCTION SCHEDULE 

FLEXIBILITY 

WATER RIGHTS 

AIR EMISSIONS 

WETLANDS/T&E 

IHSS 

PUBLIC ACCEPTABILITY 

TOTALS 

RANK 

I ALT4c I ALT5 	I 
WEIGHTING Treat/Release I swii 	I 

FACTOR I 	All 	IOption 5d I Irerminal Ponds I 
IsiwIsIwl 

10 

7 	12 	1 14 	1 	31211 

8 

6 	I 3 	I 18 	I 	2 	I 12 	I 

6 	I 3 	I 18 	I 	2 	I 12 	I 

8 3 24 2 16 

5 5 25 4 20 

4.0 32 3.0 24 

285 ______ 253 

5 M 
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• 1991d, Treated Sewage/Process Wastewater Recycle Study, Rocky Hats Plant 
Site, Tasks ii and 13 of the Zero-Offsite Water-Discharge Study: Project Nos. 208.0111 
and 208.0113, January 8, 40 p.,  14 figures, 3 appendices, Revision 1: June 11, 50 p.'  3 
tables, 18 figures, 3 appendices. 

1991e, Storm Runoff Quantity for Various Design Events Study, Rocky Hats 
Plant Site, Task 6 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky 
Flats, Inc., Project No. 208.0106, January 8, 41 p.,  7 tables, 66 figures, 5 appendices. 

199 if, Sanitary Treatment Plant Evaluation Study, Rocky Hats Plant Site, Task 
10 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Hats, Inc., 
Project No. 208.0110 January 8, 46 p.,  6 figures, 3 appendices. 

1991g, Project Management Plan, Feasibility of Ground-Water Cutoff/Diversion 
Study, Task 26 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky 
Flats, Inc., Job No. 401009, BOA Contract BA 72429PB, Purchase Order BA 79844GS, 
AS! Project No. 208.0126, January 10, 5 p.,  and Appendices A and B. 

• 1991h, Present Landfill Area Ground-Water/Surface Water Collection Study, 
Rocky Flats Plant Site, Task 8 of the Zero-Offsite Water-Discharge Study: Prepared for 
EG&G Rocky Flats, Inc., AS! Project No. 208.0108, January 15, 38 p., 9 tables, 4 figures, 
1 appendix. 

,1991i, Bypass Upstream Flows Around Rocky Flats Plant Study, Task 24 of the 
Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Hats, Inc., Project No. 
208.0124, January 15, 44 p.,  7 tables, 19 figures, 2 appendices. 

• 1991j, Solar Pond Interceptor Trench Groundwater Management Study, Rocky 
Flats Plant Site, Task 7 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G 
Rocky Hats, Inc., AS! Project No. 208.0107, January 15, 66 p.,  12 tables, 17 figures, 4 
appendices. 

_ 199 1k, Project Management Plan, Drain Study, Task 18 of the Zero-Offsite 
Water-Discharge Study: Prepared for EG&G Rocky Hats, Inc., Job No. 401009, BOA 
Contract BA 72429PB, Purchase Order BA 79844GS, AS! Project No. 208.0118, January 
17, 5 p., and Appendices A and B. 
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19911, Project Management Plan, Augmentation Plan for the Rocky Flats Plant 
Study, Task 28 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky 
Flats, Inc., Job No. 401009, BOA Contract BA 72429PB, Purchase Order BA 79844GS, 
ASI Project No. 208.0128, January 17, 6 P.,  and Appendices A and B. 

1991m, Project Management Plan, Non-Tributary Ground-Water Study, Task 29 
of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., Job 
No. 401009, BOA Contract BA 72429PB, Purchase Order BA 79844GS, ASI Project No. 
208.0129, January 17, 6 p.,  and Appendices A and B. 

1991n, Project Management Plan, Consolidation and Zero-Discharge Plans, Task 
30 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., 
Job No. 401009, BOA Contract BA 72429PB, Purchase Order BA 79844GS, ASI Project 
No. 208.0130, January 17, 5 p.,  and Appendices A and B. 

1991o, Project Management Plan, Domestic and Process Water Pipeline Leak 
Study, Task 20 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky 
Flats, Inc., Job No. 401009, BOA Contract BA 72429PB, Purchase Order BA 79844GS, 
AS! Project No. 208.0120, January 24, 4 p., and Appendices A and B. 

1991p, Temporary Water-Storage Capabilities Study, Rocky Flats Plant Site, 
Task 21 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, 
Inc., Project No. 208.0121, March 19, 116 p., 45 tables, 12 figures, 3 appendices. 

1991q, Raw, Domestic, and Industrial Water Pipeline Leak-Detection Method 
Study, Rocky Flats Plant Site, Task 20 of the Zero-Offsite Water-Discharge Study: 
Prepared for EG&G Rocky Hats, Inc., March 26, 21 p.,  3 tables, 3 figures, 1 appendix. 

1991r (Draft), Site Specific Safety Plan for the Ground-Water Recharge Study, 
Rocky Flats Plant Site, Task 22 of the Zero-Offsite Water-Discharge Study: Prepared for 
EG&G Rocky Flats, Inc., AS! Project No. 208.0122, May 1, 25 p.,  1 table, 3 figures, 3 
appendices. 

.1991s,   Surface-Water Evaporation Study, Rocky Flats Plant Site, Task 15 of the 
Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., Project No. 
208.0115, May 7, 29 p.,  6 tables, 5 figures, 5 appendices. 

199 it (Draft), Rainfall/Runoff Relationships Study, Rocky Flats Plant Site, Task 
5 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., 
Project No 208.0105, May 21. 

1991u, Surface-Water and Ground-Water Rights Study in the Vicinity of Rocky 
Flats Plant, Task 14 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G 
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Rocky Flats, Inc., Project No. 208.0114, May 21, 62 P.,  18 tables, 8 figures, 1 plate, 
1 appendix. 

• 199 lv, Feasibility of Groundwater Cutoff/Diversion Study, Rocky Flats Plant, 
Task 26 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Hats, 
Inc., Project No. 208.0127, May 21, 26 p.'  3 tables, 7 figures, 4 appendices. 

• 199 1w, Non-Tributary Ground-Water Study, Rocky Flats Plant Site, Task 29 of 
the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Hats, Inc., May 21, 
29 p.,  2 tables, 9 figures, 1 appendix. 

• 1991x, Reverse Osmosis and Mechanical Evaporation Study, Rocky Hats Plant 
Site, Task 12 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky 
Flats, Inc., ASI Project No. 208.0112, May 21, 22 p.,  16 figures, 1 appendix. 

• 1991y, Study of Water Resource Management, Rocky Flats Plant Site, Task 23 
of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., 
Project No. 208.0123, May 28, 33 p., 5 tables, 4 figures, 6 appendices. 

1991z, Process Waste Minimization Study, Rocky Flats Plant Site, Task 19 of 
the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Hats, Inc., May 28, 
39 p., 3 tables, 4 figures. 

199 laa, Waste Generation Treatment Study, Rocky Hats Plant Site, Task 27 of 
the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., Project 
No. 208.0127, June 4, 26 p.,  4 tables, 3 figures. 

• 199 lbb, Alternatives to Zero Discharge Study, Rocky Hats Plant, Task 17 of the 
Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., ASI Project 
No. 208.0117, June 11, 71 p.,  23 tables, 7 figures, 3 appendices. 

• 1991cc Report on Drain Investigations, Rocky Flats Plant Site, Task 18 of the 
Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., June 25, 
lop. 

• 199 ldd, Study of Downstream Erosion Potential, Rocky Flats Plant Site, Task 
25 of the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Hats, Inc., 
June 11, 46 p.,  8 tables, 9 figures, 2 appendices. 

• 199 lee, Rainfall/Runoff Relationships Study, Rocky Hats Plant Site, Task 5 of 
the Zero-Offsite Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., Project 
No 208.0105, June 18, 16 p., 1 table, 9 figures, 1 appendix. 
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1991ff, Augmentation Plan for Rocky Flats Plant, Task 28 of the Zero-Offsite 
Water-Discharge Study: Prepared for EG&G Rocky Flats, Inc., Project No. 208.0128, 
June 30, 27 p.,  2 tables, 5 figures. 

Arbucide, J.G., Bosco, M.E., Case, D.R., Laws, E.P. Martin, J.C., Miller, M.L. Randle, R.V., 
Stoll, R.G., Sullivan, T.F.P., Vanderver, T.A., Jr., Wilson, P.A., 1989 Environmental 
Handbook, 10th ed., Government Institutes, Inc., Rockville, MD. 

Colorado Revised Statutes, 1973, Section 37-80, and 37-92, et.seq. 

Colorado State Engineer, 1986, Design Review Manual (Draft): July 31, 37 p. 

Colorado Water Quality Control Commission (CWQCC), 1989, Notice of Final Adoption of 
Temporary Rule, "Classifications and Numeric Standards for South Platte River Basin; 
Republican River Basin; Smokey Hill River Basin," 3.8.0 (5 CCR 1002-8), July 11, 
lop. 

Dow Chemical Corporation, 1973, Complete Water Reuse Study II: Report Prepared by R. Legg, 
August 24. 

EG&G Rocky Flats, Inc. (EG&G), 1989, Statement of Work for Zero-Offsite Water-Discharge 
Study Scope Evaluation: Prepared by Facilities Engineering, Authorization 900458, 
November. 

1990a (Draft), Surface-Water Monitoring Plan, Environmental Restoration 
Program, Rocky Flats Plant: Completion Report by Stoller and Associates, Inc., 
January, 43 p. 

1990a (Draft), Geologic Characterization Report: Prepared by Advanced 
Sciences, Inc. for EG&G Rocky Flats, Inc., January 3. 

1991a, Rocky Flats Environmental Update: Prepared by EG&G Rocky Flats, 
Inc., Community Relations, January. 

• 1991b (Draft), Rocky Flats Surface Water Management Plan, March, 2 Vols. 

• 199lc (Draft Final), Groundwater Protection and Monitoring Program Plan: 
Prepared by Advanced Sciences, Inc. for EG&G Rocky Flats, Inc., April 15. 

EMC Engineers, Inc. and KKBNA, Inc., 1985, Utilities Restoration, Schedule. IV-(2), Replace 
Underground Sanitary Sewer Piping System, Buildings 990/995 Sewage Treatment Plant 
Modifications. Invitation to Bid DE-FB04-85AL27061. U. S. Department of Energy. 
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Engineering Science, Inc., 1974, Engineering Study for Water Control and Recycle for the United 
States Atomic Energy Commission's Rocky Flats Plant: USAEC Contract AT(29-2-
3413), Austin, TX, July 21. 

Hansen, E. M., D. D. Fenn, L. C. Schreiner, R. W. Stodt and J. F. Miller, 1988, Probable 
Maximum Precipitation Estimates - United States Between the Continental Divide and the 
103rd Meridian: Hydrometeorological Report No. 55A, U. S. Department of Commerce, 
NOAA; U. S. Department of the Army, COE; and U. S. Department of the Interior, 
USBR, Silver Spring, MD, June. 

Holland & Hart, Attorneys at Law, 1990, Report on the Water Rights, Water Quality and 
Environmental Issues Presented by the Zero Discharge Study for the Rocky Flats Plant: 
Prepared for EG&G, March 5, 92 p. 

Keichner, R. L., 1976, Water Reuse Achieved by Zero Discharge of Aqueous Waste: 
Proceedings of the 2nd National Conference on Complete Water Reuse, 
Cincinnati, OH, June. 

Lee Wan and Associates, 1987, Instructional Manual for Site Drainage Computer Model, Rocky 
Flats Plant, Golden, Colorado: Report prepared Task Order No. BA 88046R1, 
February 13. 

McCall-Ellingson & Morrill, Inc., 1978, Title I Report for Surface Water Control, Department 
of Energy, Rocky Flats. 

Miller, J. F., R. H. Frederick, and R. J. Tracey, 1973, Precipitation-Frequency Atlas of the 
Western United States, Volume ifi - Colorado: NOAA Atlas 2, Department of 
Commerce, National Weather Service, Silver Spring, MD. 

Plock, C. E., D. E. Hausburg and D. R. Horrell, 1976, Reverse Osmosis Pilot Plant Studies for 
the Purification and Reuse of Effluent from a Sanitary Waste Treatment Plant: 
Proceedings of the 3rd National Conference on Complete Water Reuse, Cincinnati, OH, 
June 27-29. 

Rockwell International, 1974, General Utilities Sanitary Sewer Plan and Profile. U. S. ERDA, 
Atomic Energy Commission, Rocky Flats Plant, Golden, CO. As-Built Drawings 25052-
037 through 25052-040. 

Rockwell International, 1986a, Site Utilities, Rocky Flats Plant. Facilities Engineering, Golden, 
CO 80402-0464. Drawings 15501-1 through 15501-109. 

1986b, Standard for Storm Sewer Design Criteria. Rocky Flats Plant Standard 
No. SC-109. November. 
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1987, Water Use and Conservation Plan - Water Balance and Wastewater 
Processing. Report Prepared by Rockwell International Wastewater Task Force. 
February. 

1988a, Annual Environmental Monitoring Report, January-December 1987: 
Aerospace Operations, Rocky Flats Plant, U.S. Department of Energy, Admin. Contract 
DE-AC04-76DP03533, April 27, 99 p. 

,1988b (various months), Rocky Flats Plant Monthly Environmental Monitoring 
Report(s): Rocky Flats Plant;, Aerospace Operations, EAC-4201 10-162 through -167 
(February through August 1988). 

1989, Catalogue of Monitoring Activities at Rocky Flats: Aerospace Operations, 
Rocky Plats Plant, EM-418-89-1, April, 38 p. 

Rose, C. R., 1990, Proposal for Water Recycle: Viewgraphs Prepared for EG&G Environmental 
Restoration/Clean Water Act Division, February 28, 9 p. 

Sanders, T.G., R.C. Ward, J.C. Loftis, T.D. Steele, D.D. Adrian, and V. Yevjevich, 1983, Design 
of Networks for Monitoring Water Quality: Water Resources Publications, Littleton, 
Colorado, 328 p. 

The Ralph M. Parsons Company, 1972, Building 990 Plan and Profile Sanitary Sewer: U. S. 
Atomic Energy Commission, Rocky Flats Office, Golden CO, As-Built Drawings 23232-
02 through 23232-06. 

Urban Drainage and Flood Control District, 1969, Urban Storm Drainage Criteria Manual (2 
Volumes) with Updates: Prepared for the Denver Regional Council of Governments by 
Wright-McLaughlin Engineers, Denver, CO. 

1990, Bids Tabs Database for Capitol Improvements and Maintenance 
Programs: March. 

U.S. Bureau of Reclamation (USBR), 1981, Criteria for Selecting and Accommodating Inflow 
Design Floods for Storage Dams and Guidelines for Applying Criteria to Existing 
Storage Dams: Technical Memorandum No. 1, U. S. Department of the Interior, 
Denver, CO, November, 38 p. 

• 1982, Criteria and Guidelines for Evacuating Storage Reservoirs and Sizing Low-
Level Outlet Works. ACER Technical Memorandum No. 3. U. S. Department of the 
Interior, Denver, CO. January, 14 p. 
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U. S. Department of Energy (DOE), 1980, Final Environmental Impact Statement, Rocky Flats 
Plant, Golden, Jefferson County, Colorado: Final Statement to ERDA 1545-D. 

Albuquerque Operations Office, Rocky Flats Area Office. As-Built Drawings 
2885 1-X01 through 2885 1-X28, and 28851-200 through 2885 1-246. 

1989, Assessment of Environmental Conditions at the Rocky Flats Plant: Special 
Assignment Environmental Team (Tiger Team), Golden, CO, August, 10 sections and 
Appendices A through K. 

1990a, Environmental Assessment for 881 Hillside (High Priority Sites), Interim 
Remedial Action, Rocky Flats Plant: DOEIEA-0413, January. 

1990b, Corrective Action Plan in Response to the August 1989 Assessment of 
Environmental Conditions at the Rocky Flats Plant: Rocky Flats Office, July 20. 

U. S. Department of Energy (DOE) and State of Colorado, 1989, Agreement in Principle 
Between the United States Department of Energy and the State of Colorado, June 28, 
25 p. 

U. S. Soil Conservation Service (SCS), 1972, National Engineering Handbook: Section 
4 - Hydrology. 

1977, Procedures for Determining Peak Flows in Colorado. Includes and 
Supplements -Technical Release No. 55, "Urban Hydrology for Small Watersheds." 
Department of Agriculture. March. 

VanSlyke, G., J. Romero, G. Moravec, and A. Wacinski, 1988a, Geologic Structure, 
Sandstone/Siltstone Isolith, and Location of Non-Tributary Ground Water for the Dawson 
Aquifer, Denver Basin, Colorado: Denver Basin Atlas No. 1 (DBA-1), Colorado Division 
of Water Resources. 

• 1988b, Geologic Structure, Sandstone/Siltstone Isolith, and Location of Non-
Tributary Ground Water for the Denver Aquifer, Denver Basin, Colorado: Denver Basin 
Atlas No. 2, (DBA-2), Colorado Division of Water Resources. 

• 1988c, Geologic Structure, Sandstone/Siltstone Isolith, and Location of Non-
Tributary Ground Water for the Arapahoe Aquifer, Denver Basin, Colorado: Denver 
Basin Atlas No. 3 (DBA-3), Colorado Division of Water Resources. 

* 1988d, Geologic Structure, Sandstone/Siltstone Isolith, and Location of Non-
Tributary Ground Water for the Laramie-Fox Hills Aquifer, Denver Basin, Colorado: 
Denver Basin Atlas No. 4 (DBA-4), Colorado Division of Water Resources. 
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Viessman, W., Jr., J. W. Knapp, G. L. Lewis, and T. E. Harbaugh 1977, Introduction to 
Hydrology: Harper & Row, Publishers New York, NY, 2nd Edition, 704 p. 

Water Division No. 1. 1986. Supplemental Findings of Fact, Conclusions of Law, Judgement 
and Decree, In the Matter of the Application for Water Rights of the City of Golden, No. 
83CW361, June 17. 

Woodward-Clyde (WC), 1990 (draft fmal), Rocky Flats Plant, Surface Water Data Collection 
Program, Standard Operating Procedures: Prepared for EG&G Rocky Flats Plant, Inc., 
April, 14 procedures. 

Wright Water Engineers (WWE), 1990a, Preliminary Design Flows and Reservoir Storage 
Requirements at Rocky Flats: Memorandum to Mark Levin, EG&G, Februaiy 13, 4 p. 
and 2 tables. 

1990b, Conceptual Level Evaluation and Costs of Pipelines to the South Platte 
River Memorandum to Mark Levin, EG&G, February 13, 4 p. and 1 figure. 

1990c, Alternative to Convey Sanitary and Stormwater Effluent via Existing 
Municipal Sanitary Sewer Systems to the South Platte River: Memorandum to Mark 
Levin, EG&G, February 13, 3 p. 

19904, Zero Discharge Concepts. Memorandum to Mark Levin, EG&G, 
February 14, 11 p.  and 2 tables. 
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APPENDIX A 

REGULATORY CONSIDERATIONS 

The Atomic Energy Act (AEA) of 1954 [42 Usc §§ 2011, et seq., as amended, 1988 & Supp. 

1990] governs activities involving atomic energy and requires the safe management of radiation 

associated with these activities. The AEA does not expressly regulate water management at DOE 

facilities, but does vest the U.S. Government with primary authority to regulate activities at 

nuclear facilities, including protection of the health and safety of the public (Sec. 2012(a)). 

The Department of Energy Organization Act (DOEOA) [42 usc §§ 7101, et sea., as 

amended, 19881 created the DOE in 1977 and delegated the administration and coordination of 

the Nation's energy policy to this Department. DOE is also responsible for assuring 

incorporation of national environmental protection goals; advancing the goals of restoring, 

protecting, and enhancing environmental quality; and assuring public health and safety. DOE is 

required to issue orders to implement its environmental obligations under the AEA and DOEOA. 

DOE orders in the 5400 series deal with environmental protection requirements. 

DOE Order 5400.1, "General Environmental Protection Program Requirements," was created to 

establish environmental protection program requirements, authorities, and responsibilities to 

assure that DOE operations comply with applicable Federal, State, and local environmental 

protection laws and regulations, Executive Orders, and DOE policies. This Order specifies the 

responsibilities of various DOE officials for achieving environmental compliance. It also requires 

notification and follow-up of environmental occurrences, such as unplanned releases of pollutants 

and preparation of an annual site environmental report, including reporting of monitoring. The 

Order requires DOE to develop and implement specific program plans for Federal facilities such 

as the RFP (EG&G, 1991b; EG&G, 1991a; DOE, 1988). 

The main program being developed for RFP compliance with DOE Order 5400.1 is the 

Environmental Protection Implementation Plan (EPIP). This program, in turn, is composed of 

the Surface Water Management Plan (SWMP) (EG&G, 1991b), the Groundwater Protection and 
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Monitoring Program Plan (GPMPP) (EG&G, 1991a), the Environmental Monitoring Plan (EMP), 

the Long Range Environmental Protection Plan (LREPP), the Waste Minimization Program 

(WMP), and the Pollution Prevention Awareness Program (PPAP). 

DOE Order 5400.2A establishes DOE requirements for coordination of significant environmental 

compliance issues to ensure timely development and consistent application of DOE environmental 

policy and guidance. 

DOE Order 5400.4 establishes and implements DOE CERCLA policies and procedures within 

the framework of DOE Order 5400.1. 

DOE Order 5400.4, "CERCLA Requirements," requires that DOE, Federal, State, and local 

entities execute the Remedial Investigation/Feasibility Study (RI/FS) and remedial actions as 

prescribed in DOE Order 5400.2A. 

DOE Order 5400.5, "Radiation Protection of the Public and the Environment" states that soil and 

ground water are not acceptable receptacles for radioactive liquid waste streams, and decrees that 

soil and ground water which have been contaminated by liquid discharges are to be managed or 

decontaminated pursuant to 5400.4, and that controls will be implemented to prevent the 

concentration of raclionuclides in the ground water from exceeding applicable Federal, State, and 

local standards at the time the property is released. This Order establishes standards and 

requirements for operations of the RFP designed to protect the public and the environment from 

the risks of radiation exposure. The Order adopts "best available technology" (BAT) as the 

appropriate level of treatment for liquid wastes containing radioactive material with the 

understanding that radiation levels will be "as low as reasonably achievable" (ALARA). Any 

release of radiation is subject to DOE's ALARA principle. The Order specifies that discharges 

of liquid waste to aquifers and soil columns are to be discontinued at the earliest practicable time. 

Soil columns which are generally used to filter out particles as water seeps through them are not 

used at the RF'P for removal or retention of radionuclides from the liquid waste stream. Soil 

columns are, however, a component of previously used spray irrigation systems that reduce the 



volume of the Plant's discharge as allowed under the EPA NPDES permit and also consist of 

earthen, unlined ponds used for impoundment of water prior to sampling and discharge as 

required by the AlP and the NPDES permit (EG&G, 1991b). 

DOE Orders 5480.1, 5482.1, and 5484.1 establish the Environment, Safety, and Health (ES&H) 

Program for DOE operations. 

The President has the power to issue Executive (Presidential) Orders which are binding on 

regulatory agencies (such as the DOE) within the Executive branch. On October 13, 1978, 

President Jimmy Carter issued Executive Order 12088, "Federal Compliance With Pollution 

Control Standards." This Order was promulgated to insure Federal compliance with applicable 

pollution control standards. The Order requires the head of each Executive agency to ensure 

Federal compliance with applicable pollution control standards and also specifically requires DOE 

to comply with the Clean Water Act (CWA) and the AEA. It also allows the agency to secure 

an exemption from applicable pollution control standards if the President determines that the 

exemption is necessary in the interest of national security or is in the paramount interest of the 

U.S. The Order requires a plan to be developed to achieve and maintain pollution control 

standards for the RFP (the NPDES Federal Facility Compliance Agreement contains such a plan) 

(EPA, 1991a). 

The National Environmental Policy Act (NEPA) of 1969 [42 USC §§ 4321, et seq., as 

amended, 1975] established a broad national environmental policy by requiring Federal agencies 

to evaluate their major actions for environmental impact. This evaluation must occur early in 

the decision-making process, be expressed in a written environmental document (either an 

Environmental Assessment (EA) or an Environmental Impact Statement (EIS)), and be available 

for public comment. The EA or EIS will serve as a guide for making a decision on the proposed 

action (Arbuckle and others, 1989). 

The EA or EIS must address such items as impacts on floodplains and wetlands, threatened and 

endangered species, water resources, air quality, noise, cultural resources, land use, 
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socioeconomic impacts, and health and safety. An EA is typically performed when the 

anticipated impacts of the proposed action are either not significant or can be mitigated to the 

extent that the net impact is less than significant. The conclusion of such a document is called 

a Finding Of No Significant Impact (FONSI). An EIS is usually performed when the anticipated 

impacts are significant. An EIS includes analyses of more alternatives to the preferred option, 

but does not need to address mitigating measures. 

In 1979, the Council on Environmental Quality (CEQ) promulgated regulations under NEPA. 

These regulations provide guidance for implementing NEPA and are found within 40 CFR Part 

1500 and were amended in 1986. 

At the RFP, the NEPA process begins when an Action Description Memorandum (ADM) is 

submitted by the Plant Contractor to DOE. DOE may find the ADM sufficient to show that the 

action is not a major federal action and issue a Memo-to-File if the environmental effects will 

be insignificant. DOE may require preparation of either an EA or EIS if the proposed action is 

a major action. If an EA is required, the Contractor is responsible for its preparation. If an EIS 

is needed, DOE is responsible for its preparation. An EA is followed by a FONSI, as discussed 

above; and an EIS is followed by a Record of Decision (ROD). 

The implementation of documentation requirements for NEPA at the RFP are guided by DOE 

Order 5440.1C, Secretary of Energy Notice SEN-15-90 (1990), and the Draft DOE NEPA 

Compliance Guide (1985). Furthermore, implementation of these external requirements is 

accomplished in accordance with RFP procedure EMM-0800- 1, "Implementation of 

Documentation Requirements for NEPA." 

The future mission of the RFP remains in doubt. There are at least three EISs and numerous 

EAs which are in progress or about to begin which will affect the future of the plant (EG&G, 

1991a). Any of the EISs or EAs may result in the implementation of mitigation plans which may 

influence water management at the RFP. These EAs and EISs include: 
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Programmatic EIS on the future of the U.S. Weapons Complex. This 

programmatic EIS is nation-wide in scope and will have a direct influence on the 

future of the RFP. Included in the scope of this EIS are such issues as alternative 

locations for plutonium fabrication other than the RFP. 

Programmatic EIS on the Environmental Restoration (ER) programs throughout 

the U.S. nuclear weapons facilities. This EIS will influence ongoing ER programs 

at the REP and may constrain the range of actions available to water managers at 

the RFP. CERCLA (or Superfund) actions may take precedence over EIS 

recommendations. 

Site-wide EIS (SWEIS) for the RFP. This EIS will replace and supplement the 

1980 Final EIS for the RFP (DOE, 1980). It is expected that the SWEIS will deal 

with the environmental issues associated with the RFP over the relatively short 

term, that is, the next five to ten years. Issues appropriate for this EIS will 

include cumulative impact of the many activities at the RFP, including those 

associated with the CDH/DOE ALP which is the primary driving force for this 

study. 

Other site-specific or building-specific EAs and EISs have been and will continue 

to be developed as required to comply with NEPA and DOE directives. These 

include EAs being developed for environmental restoration sites, such as the 881 

Hillside Interim Remedial Actions (DOE, 1990a). 

EG&G recently published a 'Corrective Action Plan" (DOE, 1990b) to synthesize the 

DOE/EG&G response to the 1989 Tiger Team report (DOE,  1989). The Tiger Team assessment 

was an independent review of the REP operations and its compliance with applicable federal, 

State, and local regulations, permit requirements, agreements, orders and consent decrees, and 

DOE orders. In addition to evaluating compliance, the Tiger Team examined REP operations for 
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conformance with relevant "best" and "accepted" industrial practices to test the adequacy of the 

RFP's management programs. 

The Corrective Action Plan (DOE, 1990b) reviews the 52 audit findings and 43 best management 

practices contained in the Tiger Team Report. A formal planning process for waste and 

environmental programs was established through the preparation of five-year planning documents 

which are to be updated annually. Additional funds as necessary have been requested to support 

programs identified within the five-year plan. It is expected that the results of this zero-offsite 

water-discharge water resource management plan will be input into the five-year planning 

process. 

Both the Rocky Flats SWMP (EG&G, 1991b) and the GPMPP (EG&G, 1991a) were driven by 

DOE order 5400.1. These two documents were included in the interrelationships described in 

the consolidation of zero-discharge tasks. 

The Resource Conservation and Recovery Act (RCRA) of 1976 [42 USC §§ 6901, et seq., as 

amended, 1984] was designed by Congress to require the "cradle-to-grave" management of 

hazardous waste. The State of Colorado has the responsibility for implementing RCRA [CRS 

§§ 25-15-101, et seci.]. The CDII, through the Hazardous Materials and Waste Management 

Division, implements RCRA in Colorado. 

RCRA focuses on the management of hazardous waste through a system of manifesting, record-

keeping, and permitting. Significantly for the RFP, however, it also includes a provision 

authorizing corrective actions where hazardous waste is being released from a site that falls 

within the jurisdiction of RCRA. The Interagency Agreement (lAG) sets forth the areas at the 

RFP that are subject to RCRA corrective action, and hence subject to regulation by the State as 

a Lead Regulatory Agency. 

In 1984, RCRA was amended by the Hazardous and Solid Waste Amendments (HSWA) [within 

42 USC §§ 6901, et seq.]. RCRA regulations are contained in 40 CFR Parts 200 through 299. 
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These regulations set a variety of substantive standards for the management of hazardous waste 

at RCRA sites. Many of these standards may apply to the remedial action at the RFP (Arbuckle 

and others, 1989). 

EPA authorized CDH under RCRA Section 3006 to administer and enforce a Colorado hazardous 

waste management plan in lieu of the Federal plan. Colorado enacted the Colorado Hazardous 

Waste Act (CHWA) in 1983 [CRS §§ 25-15-101, et sel.]. Colorado is one of 19 states 

authorized by EPA to regulate radioactive mixed wastes under RCRA. The generation, treatment, 

storage, and disposal of hazardous waste at the Rocky Flats Site is regulated by the State 

pursuant to CHWA and regulations governing the management of hazardous wastes contained 

within 6 CCR 1007-3 (EPA, 1991a). 

A hazardous waste treatment, storage, and disposal site is to be treated as either an Interim Status 

site or a Fully Permitted site. Monitoring requirements depend on the site status. An Interim 

Status site is one that was in existence prior to 1981 and is "grandfathered" under the RCRA 

regulations until a hazardous waste facility permit is received or until the site is closed under 

RCRA (requiring a post-closure care permit). Interim Status sites are regulated under 40 CFR 

Part 265 and 6 CCR 1007-3, Part 265. 

Waste management units that received hazardous wastes after November 19, 1980 require RCRA 

closure plans. In addition, those land disposal units which received hazardous wastes after July 

26, 1982 (regulated units) are also subject to RCRA interim status groundwater monitoring 

requirements prior to closure, and post-closure care requirements subsequent to closure. The 

regulated units are described in detail in the RCRA, Post-Closure Care Permit Application (1988). 

There are 3 regulated units at the RFP, all of which are operating under interim status. The use 

of these units is to cease and the sites will be investigated and remediated as required by the 

lAG. A RCRA Post-Closure Care and Permit Application for the land disposal units being 

phased out has been submitted to the CDH and EPA for review and approval (EG&G, 1991a). 
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The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

of 1980 [42 Usc §§ 9601, et sea., as amended, 1986] requires the identification, 

characterization, and cleanup of inactive hazardous waste sites by responsible parties and imposes 

certain response and reporting requirements for operations from which hazardous substances have 

been released. While RCRA establishes a regulatory program for present hazardous waste 

activities, CERCLA establishes a response program for past hazardous waste activities (Anderson 

and others, 1990). CERCLA requires that remedial actions be pursued at all sites listed by EPA 

on the National Priorities List (NPL). In 1984, the RFP was proposed for testing to determine 

whether the site should be placed on the NPL; that Superfund Site listing became final in 1989. 

CERCLA expressly applies to Federal facilities, including the RFP. CERCLA requires the EPA 

to design a remedial action "that is protective of human health and the environment, that is cost-

effective, and that utilizes permanent solutions and alternative treatment technologies or resource 

recovery technologies to the maximum extent practicable." The standards governing the remedial 

action are drawn from other souites, such as the clean Water Act, the Safe Drinking Water Act, 

or State law. These standards are set forth in Section 121 of CERCLA. For sites on the NPL, 

the requirements are that all legally applicable, relevant, and appropriate requirements (ARARs) 

of federal environmental laws, and those requirements contained in state environmental laws that 

are more stringent than federal ARARs, must be applied to remedial actions at federal sites. The 

ultimate selection of cleanup standards is discretionary and involves a determination by Federal, 

State, and local regulations of what requirements are appropriate for remediation of the site. In 

other words, virtually any federal or state law dealing with ground water, surface water, or 

drinking water may be considered a regulatory requirement under CERCLA. The EPA is charged 

with the implementation of remedial actions under CERCLA. 

CERCLA was revised in 1986 by the Superfund Amendments and Reauthorization Act (SARA) 

[42 usc § 9607]. SARA extended CERCLA's applicability to ongoing treatment, storage, and 

disposal facilities as well as to abandoned sites. SARA contains a Federal siting policy. SARA 

also contains a freestanding act, "Emergency Planning and community Right-to-Know Act" 

(EPCRA) of 1986 [42 usc §§ 11001, et sea.1. This act requires local and Federal governments 
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to prepare emergency response plans and disclose the manufacture or use of hazardous chemicals 

(Anderson and others, 1990). 

Parties are to enter into negotiations for an Inter-Agency Agreement (JAG) between themselves 

and the EPA, pursuant to CERCLA Section 120, as amended by SARA 1986. 

The Federal Water Pollution Control Act of 1972 (originally the Water Quality Improvement Act 

of 1970) was renamed the Clean Water Act (CWA) in 1977 [33 USC §§ 1251, et seq., as 

amended, 19881. The purpose of this act is "to restore and maintain the chemical, physical, and 

biological integrity of the Nation's waters." The CWA divides pollution into point and non-point 

sources. Point sources are subjected to a two-level reduction standard that seeks to force the 

adoption of effluent reduction technology and reduce consideration of costs. The primary 

regulatory mechanism for reducing point-source pollution is through the requirement of a 

National Pollutant Discharge Elimination System (NPDES) permit. NPDES will soon apply to 

the off-site discharge of stormwater (EG&G, 1991b). EPA regulations promulgated under the 

CWA are contained within 40 CFR Parts 100 through 400, the majority occurring within Parts 

121 through 125. 

Pollutants are defined in the CWA as dredged spoil, solid waste, incinerator residue, sewage, 

garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials, 

heat, wrecked or discarded equipment, rock, sand, cellar dirt, and industrial, municipal, and 

agricultural waste discharged into waters. However, the Supreme Court ruled that radioactive 

materials were not a "pollutant" within the meaning of the CWA, even though the definition of 

pollutant included "radioactive materials," because such a classification may result in duplication 

of the Atomic Energy Commission's (and its successor, the Nuclear Regulatory Commission's) 

functions (Anderson and others, 1990). Because the Act's definition of "waters" does not 

specifically include aquifers, EPA relies on the Safe Drinking Water Act to regulate discharges 

and encourages states to develop underground injection control programs (Arbuckle and others, 

1989). 

A-9 



Non-point sources, such as siltation caused by surface-water run-off, require behavior adjustments 

in land use activities. Only point sources are subject to NPDES; however, the CWA exempts 

all NPDES permits from NEPA except for sewage treatment plant grants and new source 

discharge permits. 

The National Oil and Hazardous Substance Pollution Contingency Plan (NCP) established 

reporting requirements for spills. These requirements were first enacted as part of the Water 

Quality Improvement Act of 1970, which became the Federal Water Pollution Act of 1972 before 

being renamed the Clean Water Act of 1977. These requirements were amended in 1978 and 

have been supplemented by CERCLA and EPCRA (Title III of SARA) (Arbuckle and others, 

1989). 

The EPA or states with approved programs issue NPDES permits that control and limit discharge. 

Currently, EPA's Region VIII office in Denver issues and administers the permit for RFP 

(EG&G, 1991b). 

The Water Quality Act (WQA) of 1987 (codified in scattered sections of 33 USC §§ 1251, 

) made changes in the CWA, but left the basic structure of the Act untouched. The WQA 

extends the deadlines for compliance with a variety of effluent limitations and allows 

modifications, subject to relatively strict standards, of some best available technology (BAT) 

requirements. The Act also permits a limited modification of water quality limitations. Congress 

addressed the subject of ocean dumping, imposed increased treatment requirements, and 

attempted to reduce the amount of toxic pollutants dumped into municipal sewage systems 

(Anderson and others, 1990). 

Water quality standards are set by the State, acting pursuant to the procedures set out in 40 CFR 

Section 131.20. Although the EPA issues guidance documents about the effects of various 

pollutants, it does not set specific minimums for State standards. EPA rules require that such 

standards specify and protect appropriate water uses, like water supply, fish, wildlife; and set 

specific numerical criteria where possible to attain these ends. The State standards must attain 
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the CWA's goal of fishable, swimmable waters wherever attainable, and, at a minimum, must 

maintain the uses designated in the standards and current uses, unless the state can demonstrate 

that the designated use is unattainable or infeasible for some reason. 

The Colorado Water Quality Control Act (CWQCA) of 1973 [CRS §§ 25-8-101, et seq., as 

amended 1982 and Supp. 1988) created the Water Quality Control Commission to create or 

change water quality standards and stream classifications. Under CWQCA, the State has the 

authority to establish use classifications and water quality standards to protect the "waters of the 

State" for their established uses as well as the authority to issue state versions of NPDES 

discharge permits to non-Federal facilities with specific discharge limits and monitoring 

requirements. The Commission may establish state-wide or site-specific standards. 

The CDH Regulations [5 CCR 1002-3 through 7] implement CWQCA. The State of Colorado 

has the authority to issue permits for discharges of pollutants to surface waters pursuant to the 

CWA and the CWQCA. CDH Water Quality Control Division administers the State NPDES 

program. Colorado does not currently have the authority to issue NPDES permits for federal 

facilities including the RFP; therefore, it is written by the EPA. However, the State is required 

to promulgate stream standards for the waters of the State and these stream standards are 

generally incorporated into the Federal NPDES permit for the RFP by the EPA. The State of 

Colorado is also required to certify that any NPDES permits issued by the EPA for Federal 

facilities comply with Colorado stream standards. 

The Safe Drinking Water Act (SDWA) of 1974 [42 USC §§ 300, et seq., as amended 1986] 

authorized the EPA to promulgate regulations that protect the Nation's public drinking water 

supplies and subsurface waters (DOE, 1988). This Act required EPA to set national drinking 

water standards for contaminant levels, created a program for states to regulate underground 

injection wells, and provided for protection of sole-source aquifers. Regulations are contained 

within 40 CFR Part 141 (Arbuckle and others, 1989). 
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The Colorado Water Rights Laws of 1973 [CRS §§ 37-80-120(3) and 37-92-305(5)] affect the 

use of surface water. Such use is governed by the doctrine of prior appropriation. The first 

person to put water to a beneficial use has a senior right to that water over the right of any other 

person, often referred to as, "first in time, first in right." For example, the most senior water user 

on a stream may use all of its water if there is only enough water in the stream to serve the 

needs of that user. However, a senior water user cannot change the amount of water used or the 

location at which that water is diverted if that change will injure the existing water rights of other 

water users (including those with junior water rights). The Colorado legislature, in the Water 

Rights Determination and Administration Act of 1969, created a system for determining when 

a change in the use of a water right would injure other water users (CRS §§ 37-92- 101, et seq.). 

Someone who intends to alter the use of water on a stream must either demonstrate to a Colorado 

water court that the proposed change will not injure other water users, or develop a plan of 

augmentation to make up any water lost to other water users. 

At the RFP, some of the proposed surface water management activities may change the use of 

water on the stream segments flowing through the Plant. Therefore, the RFP may need to obtain 

water court approval for some of these activities (EG&G, 1991b). 

The Clean Air Act (CAA) of 1970 [42 USC §§ 7401, et seq., as amended 1977, 1990] 

federalized air pollution control regulation and made health protection the basis for much of that 

regulation (Arbuckle and others, 1989). Congress had enacted prior air pollution control 

legislation in 1963, 1965, and 1967, but it was ineffective. The CAA directs EPA to establish 

threshold levels for pollutants above which there is a risk to human health. EPA must try to 

reduce adverse air impacts until those threshold levels are attained. EPA regulations under the 

CAA are contained within 40 CFR Parts 50, 60, and 80. 

The probability of any water management activity becoming a "major source" of air pollution is 

small. But if toxic substances or radionuclides are released to the air, those impacts may need 

to be addressed. 
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The Colorado Radiation Control Act (CRCA) of 1989 [CRS §§ 25-11-101, et sea.] provides 

for the regulation of radioactive materials within the State of Colorado. The management of 

radioactive materials at the RFP is also governed by the AEA, and therefore many of the 

requirements of the CRCA may not apply to on-site management of radioactive materials at the 

RFP. However, this Act will affect the ability of off-site laboratories to analyze samples 

collected at RFP. The Radiation Control Division of CDH may also offer its opinions concerning 

the management of radiation at RFP, and of the potential impacts to human health from 

radioactive surface waters. 

In addition to Federal and State Laws, the RFP is also subject to several intergovernmental 

agreements that require DOE to assure high quality discharges in compliance with the CWA, and 

to clean up existing contaminated sites. Such agreements include the AlP, the FFCA, and the 

lAG. 

The Agreement in Principle (ALP) of June 28, 1989 is the result of the summer 1989 

investigatory actions at the RFP (DOE, 1989) and is an extension of a memorandum of 

understanding that was signed between DOE and Colorado (CDH) in 1979 that initiated 

monitoring and assessment of terminal ponds prior to discharge. The AlP is intended to assure 

the citizens of Colorado that any discharges from RFP do not adversely affect public health and 

safety or the environment. 

Existing programs were adopted by the AlP and new commitments by DOE were created. In 

addition, an independent monitoring program overseen by CDH was authorized (EG&G, 1991b). 

To achieve the objectives of the AlP, the Parties involved agreed to expand the environmental 

monitoring under DOE's financial support and to accelerate cleanup of certain sites. The AlP 

also allows for review of and comment on RFP groundwater and surface water monitoring 

programs by CDH (DOE and State of Colorado, 1989). 

The AT requires CDH and the municipalities with drinking water supplies immediately 

downstream of RFP (Broomfield, Westminster, Thornton, and Northglenn) to test for inorganic 
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and organic chemicals and radionuclides in RFP ponds and their drinking water reservoirs before 

any water is discharged from the RFP ponds. It is the responsibility of CDH to assess the water 

quality prior to its discharge. DOE is required to conduct a study of possible methods for 

eliminating discharges to surface waters at the RFP. This Zero-Offsite Water-Discharge Study 

is pursuant to this provision of the AlP. Frequent meetings of Plant operators with CDH, EPA, 

and cities downstream of Rocky Flats to share water quality data are also required. Under the 

AlP, the State may cause the DOE or its contractors to conduct surface water sampling programs 

not mandated by existing water quality regulations. Consequently, sampling under the All' 

exceeds standard regulatory monitoring practice within the State. 

DOE is to provide the State with information associated with releases of hazardous substances 

and pollutants, conduct an Environmental Compliance audit, and conduct a Waste Minimization 

audit (DOE and State of Colorado, 1989). 

In addition, the Parties were to enter into negotiations for an lAG between themselves and the 

EPA, pursuant to CERCLA Section 120, as amended by SARA 1986 (DOE and State of 

Colorado, 1989). The AlP has largely been superseded by the more-comprehensive lAG, signed 

in January 1991 (EPA, 1991a). 

The NPDES Federal Facilities Compliance Agreement (NPDES FFCA) of March 25, 1991 

is between the DOE and EPA, pursuant to Executive Order 12088. Its purpose is to achieve and 

maintain compliance with water pollution control standards of the CWA at the RFP. It includes 

standards for surface water management and contains a plan for compliance with applicable 

pollution control standards (Compliance Plan), as mandated by Executive Order 12088 (EPA, 

1991b). In addition, a complete diagnostic evaluation of the Sewage Treatment Plant (SiP) was 

completed as required by the NPDES FFCA. Subsequent recommendations were incorporated 

into the Compliance Plan and are being implemented through operating changes and capital 

equipment projects, as discussed in the Surface Water Management Plan (SWMP) (EG&G, 

1991b). 

A-14 



The Interagency Agreement (lAG) of January 22, 1991 is between DOE, the State of Colorado, 

and the EPA for the purposes of ensuring that REP environmental impacts continue to be 

investigated and responded to; facilitating cooperation and information exchange between the 

Parties; establishing a procedural framework and schedule for developing, implementing, and 

monitoring appropriate response actions in accordance with applicable regulations; providing a 

framework for permitting RCRA Treatment, Storage, and Disposal Units; and avoiding litigation 

between Parties. The lAG also clarifies the roles of the Parties in cleanup of hazardous wastes 

at the REP and identifies IRAs and IMs which are appropriate at the RFP prior to the 

implementation of final remedial actions. 

On July 31, 1986, DOE, CDH, and EPA entered into a Compliance Agreement which defined 

roles and established milestones for major environmental operations and corrective/remedial 

action investigations for the RFP. It also established requirements for compliance with CERCLA. 

The Compliance Agreement established a specific strategy which allowed for management of 

high priority, past disposal areas and low priority areas at the RFP. Through this Compliance 

Agreement, DOE identified approximately 178 IHSSs and RCRA/CHWA-regulated closure sites, 

and over 2000 waste generation points. 

The JAG lists the IHSSs and their corresponding OUs, LRAs, and Support Regulatory Agencies 

(SRAs). IHSSs, previously called Solid Waste Management Units (SWMUs), are individual 

locations on the RFP site where solid wastes, including hazardous wastes, have or may have been 

placed, either planned or unplanned. The locations of IHSSs are grouped into OUs based on 

potential threats to human health and the environment and on geographical location. 

To minimize the potential for conflicts between agencies, the Parties agreed to recognize an LRA 

and SRA for each specific OU. The LRA is responsible for primary review and sole approval 

of all submittals received pursuant to the JAG. The SRA is to provide comments on each 

submittal to the LRA, which assembles those comments and provides them without editing to 

DOE. In certain instances, EPA and the State may choose to have a joint lead for a particular 

OU. Designations of LRA and SRA are only for administering the JAG and do not change the 
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jurisdictional authorities of the Parties. Where EPA is designated the LRA, the State is the SRA 

for that OU. Conversely, where the State is the LRA, EPA is the SRA. The designation of the 

State as LRA for any OU does not constitute "authorization" of any of its actions pursuant to 

CERCLA Section 122(e)(6). The JAG includes particular tasks related to these duties. 

RCRA and CHWA authorize the State to act as LRA for various OUs. At OUs for which EPA 

has been designated the LRA under CERCLA, DOE is to conduct a detailed ARARs analysis to 

establish cleanup standards at the RFP, taldng into account both Federal and State ARARs. EPA, 

after consultation with the State, will determine the ARARs to be applied at the Rocky Flats 

Plant. CDH enters portions of lAG that relate to the Rl/FS and to interim and fmal remedial 

actions pursuant to CERCLA, RCRA, NEPA, and AEA. 

EPA and the State have joint authority to determine the choice of LRA for OUs not identified 

as of the lAG. DOE is not allowed to dispute such determinations, but EPA and the State agree 

to consider DOE's technical comments on the appropriateness of either other Party as the LRA 

or SRA for a particular OU. The Parties agreed that EPA shall be the LRA for additional OUs 

(identified after lAG) believed to contain purely radioactive substances. 

In order to ensure that all contaminants are properly addressed at the Site despite the present 

regulatory jurisdictional dispute between DOE and the State concerning the regulation of 

radioactive waste pursuant to RCRA and CHWA, and to avoid any delays in the regulatory 

process and environmental cleanup due to this dispute, the Parties agreed that for those OUs for 

which the State is LRA, the State will address both the radioactive and hazardous components 

of hazardous substances. The Parties also agreed that EPA will impose requirements pursuant 

to CERCLA on the radioactive waste, the radioactive portion of the mixed waste, or both the 

hazardous and radioactive constituents of the mixed waste at issue if the radioactive portion 

cannot be segregated out for that portion of the investigative or response process. 

Under the JAG, DOE is to develop and implement IRAs/IMs as required by EPA and the State. 

EPA and DOE will jointly select the IRA in the IRA/IM decision document; the State will select 
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the IM. DOE will develop, implement, and report upon RI/RCRA Facility Investigations 

(RIIRFIs) to investigate the nature and extent of contamination at the Site. DOE will design, 

propose, undertake, and report upon Feasibility Studies/Corrective Measures Studies (FS/CMSs) 

to identify alternatives for remedial action/corrective action for OUs at the Site. All OUs are to 

undergo this RI/RFI and FS/CMS process. For OUs identified at the completion of the FS/CMS 

stage as containing purely radioactive substances, EPA and DOE will issue a ROD. DOE and 

EPA, in consultation with the State, will select the remedial action for each OU. 

Presidential exemptions from applicable environmental protection standards may be requested 

under the following Acts, inter alia. (DOE Order 5400.1): 

Clean Air Act, as amended, Section 118(b); 

Clean Water Act, as amended, Section 313(a); 

Safe Drinldng Water Act, as amended, Section 1447(b); 

Resource Conservation and Recovery Act, as amended, Section 6001; 

Comprehensive Environmental Response, Compensation, and Liability Act, as 
amended, Section 1200)(1); and 

Noise Control Act, as amended, Section 4(b)(2). 
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APPENDIX B 

DATA CAPTURE FORMS FOR PROGRAM ZOWD 



Water Management Summary Task 21 (Alternative 0): 
Temporary Water Storage Capabilities Study 

Dimension Time Element 

Immediate 
FY 91 

Short-term 
(5 years) 

Long-term 
(beyond) 

Data vs. 	Action Action Action Action 

Technical vs. 
Pout._/Regulatory  

Regulatory Technical Technical 

System Impact 
(Change in MGY going 
offsite; 	plus 
confidence factor) 

3.1 	All Water 

Delta 
MGY 

Conf 
fact 
(%) 

Delta 
MGY 

Conf 
fact 
(%) 

Delta 
MGY 

Conf 
fact 
(%) 

0 100 -121.5 50 

3.2 	Total Wastewater -- -44.1 50 

3.3 	Point-source -- 
discharges  

-- 

3.4 	Sources to 
groundwater  

-- -3.3 50 

3.5 	Surface runoff -- -40.8 50 

3.6 	Domestic waste -- -77.4 50 

3.7 	Misc, 	losses -- 0 

Financial Impact 0 12.8 M 

Environmental Impact 0 6 6 

Input from/to Other 
Tasks 	(enumerate) : 

Input from: 
6,9,10, 
11/13,16 

Output to: 
5,14,15,17 
23,24,26, 
27, 28,30  

10,12,30 

Input from WR Plan -- -- -- 

Input from Monitoring -- -- -- 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFF 
DISCHARGE PLANS 	 July 31. 1991 
ZERO-OFFSITE WAThR.DISCIARQE 	 ff4 	 REVISION: 0 



Water Management Summary Task 21 (Alternative 0): 
Temporary Water Storage Capabilities Study 

Reporting Dimensions Supplement 
Task Interrelationships 

Task 
Providing 

System 
Affected 

Input  

Relationship Remarks 

11/13 6 A 

8 4 A 

26 4 A 

15 1 A 

odes: 

System Affected: 	 Relationship: 

1. 	All Water A. MGY Reduction in Input Task 
2. 	Total Wastewater Precludes Further Reduction 
3. 	Point-source Discharges in Present Task 
4. 	Groundwater B. Reductions are additive 
5. 	Surface Runoff C. Increase in Input Task Allows 
6. 	Domestic Waste Reduction in Present Task 
7. 	Miscellaneous Losses  Reduction in Input Task 

Causes Increase in Present Task 
 Other (Explain in Remarks) 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFI' 
DISCHARGE PLANS 	 July 31 1991 
zERo-oFFsrrE WATER-DISCHARGE 	 B-2 	 REVISION: 0 



Water Management Summary Task 21 (Alternative 1): 
Temporary Water Storage Capabilities Study 

Dimension Time Element 

Immediate 
FY 91 

Short-term 
(5 years) 

Long-term 
(beyond) 

Data vs. 	Action Action Action Action 

Technical vs. 
Pout . /Regulatory 

Regulatory Technical Technical 

System Impact 
(Change in MGY going 
offsite; 	plus 
confidence factor) 

3.1 	All Water 

Delta 
MGY 

Conf 
fact 
(%) 

Delta 
MGY 

Conf 
fact 
(%) 

Delta 
MGY 

Conf 
fact 
(%) 

0 100 -126.3 50 

3.2 	Total Wastewater -- -90.7 50 

3.3 	Point-source -- 
discharges  

-- 

3.4 	Sources to -- 
groundwater  

-3.3 50 - 

3.5 	Surface runoff -- -45.6 50 

3.6 	Domestic waste -- -77.4 50 

3.7 	Misc. 	losses -- 0 

Financial Impact 0 91.1 N 

Environmental Impact 0 6 6 

Input from/to Other 
Tasks 	(enumerate) : 

Input from: 
6,9,10, 
11/13,16 

Output to: 
5,14,15,17 
23,24,26, 
27,28,30  

10,12,30 

Input from WR Plan -- -- -- 

Input from Monitoring -- -- -- 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFT 
DISCHARGE PLANS 	 July 31, 1991 
ZERO-OFFSITE WATER-DISCHARGE 	 B3 	 REVISION: 0 



Water Management Summary Task 21 (Alternative 1): 
Temporary Water Storage Capabilities Study 

Reporting Dimensions Supplement 
Task Interrelationships 

Task 
providing 

System 
Affected 

Input  

Relationship Remarks 

11/13 6 A 

8 4 A 

26 4 A 

15 1 A 

Relationship: 

A. 	MGY Reduction in Input Task 
Precludes Further Reduction 
in Present Task 

 Reductions are additive 
 Increase in Input Task Allows 

Reduction in Present Task 
 Reduction in Input Task 

Causes Increase in Present Task 
 Other (Explain in Remarks) 

Jodes: 

System Affected: 

All Water 
Total Wastewater 
Point-source Discharges 
Groundwater 
Surface Runoff 
Domestic Waste 
Miscellaneous Losses 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFT 
DISCHARGE PLANS 	 July 31. 1991 
ZEROOFFSITE WATER-DISCHARGE 	 B-4 	 REVISION: 0 



Water Management Summary Task 21 (Alternative 2): 
Temporary Water Storage Capabilities Study 

Dimension Time Element 

Immediate 
FY 91 

Short-term 
(5 years) 

Long-term 
(beyond) 

Data vs. 	Action Action Action Action 

Technical vs. 
Pout._/Regulatory 

Regulatory Technical Technical 

System Impact 
(Change in MGY going 
offsite; 	plus 
confidence factor) 

3.1 	All Water 

Delta 
MGI 

Conf 
fact 
(%) 

Delta 
MGY 

Conf 
fact 
(%) 

Delta 
MGY 

Conf 
fact 
(%) 

0 100 -121.5 50 

3.2 	Total Wastewater -- -44.1 50 

3.3 	Point-source 
discharges  

-- -- 

3.4 	Sources to 
groundwater 

-- -3.3 50 

3.5 	Surface runoff -- -40.8 50 

3.6 	Domestic waste -- -77,4 50 

3 .7 	Misc, 	losses -- 0 

Financial Impact 0 16.3 M 

Environmental Impact 0 6 6 

Input from/to Other 
Tasks 	(enumerate): 

Input from: 
6,9,10, 
11/13,16 

Output to: 
5,14,15,17 
23,24,26, 
27,28,30  

10,12,30 

Input from WR Plan -- -- -- 

Input from Monitoring -- -- -- 

CONSOLIDATION AND ZERO  
DISCHARGE PLANS 	 PREDICISIONAL DRAFF  
ZERO'OFFSITh WAThR-DISC}L&RGE 	 B5 	 July 31, 1991

REVISION: 0 



Water Management Summary Task 21 (Alternative 2): 
Temporary Water Storage Capabilities Study 

Reporting Dimensions Supplement 
Task Interrelationships 

Task 
Providing 

System 
Affected 

Input  

Relationship Remarks 

11/13 6 A 

8 4 A 

26 4 A 

15 1 A 

Relationship: 

A. 	MGY Reduction in Input Task 
Precludes Further Reduction 
in Present Task 

 Reductions are additive 
 Increase in Input Task Allows 

Reduction in Present Task 
 Reduction in Input Task 

Causes Increase in Present Task 
 Other (Explain in Remarks) 

des: 

System Affected: 

All Water 
Total Wastewater 
Point-source Discharges 
Groundwater 
Surface Runoff 
Domestic Waste 
Miscellaneous Losses 

CONSOLIDA11ON AND ZERO 	 PREDICISIONAL DRAFF 
DISCHARGE PLANS 	 July 31, 1991 
ZERO.OFFSfl'E WATER-DISCUARGE 	 B6 	 REVISION: 0 
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APPENDIX C 

SAMPLE OUTPUT FOR PROGRAM ZOWD 



ZOWO PROGRAM OUTPUT FOR SESSION ON 5 Jun, 1991 AT 11:42 
OUTPUT FILE: altl.out 

Enter the INPUT FILE pathname (ZOWDIN2.DAT): 
ZOWO 1N2 .DAT 

**** GOAL SETTING PROCESS 

The foLlowing goals are available: 

1 	AbsoLute Zero-Discharge 
2 Zero Waste Discharge 
3 BAT Treated Waste OK 
4 No point source discharge 
5 No ground water discharge 
6 No storm water discharge 

Goals Seek to Maximize/Minimize Discharge Reduction as Follows: 

I --------------------- Objective- -----------------------  
Goal 	ALL 	Waste 	Point 	Ground 	Surface 	Dom. 

	

Water 	Water 	Sources 	Water 	Runoff 	Waste 

1 	MAX 	- - - 	- - - 	- - 	- - - 	- - - 

2 	- - - 	MAX 	- - - 	- - - 	- - - 	- - - 

3 	--- 	NIH 	--- 
4 	- - - 	- - - 	MAX 	- - - 	- - - 	- - - 

5- 	--- 	--- 	--- 	MAX 

6 	- - - 	- - - 	- - - 	- - - 	MAX 	- - - 

# Do you wish to change these, or add a goal? (V/N) 

n 

## Select a Goal (A nuther from 1 to 6): 

Please specify a time period for this goal. 
Choices are: 

1 = limnediate (FY 1991/92) 
2 = Short-term (Within next five years) 
3 = Long tern (Beyond five years) 

## Enter Time Period 0 to 3): 
2 

Use Low Cost as an additional objective? (V/N) 

Ignore Task Interrelationships? (V/N) 

	

There are 	27 possible alternative coninations. 
Would you like intermediate results written to disk? (YIN) 

*** PROCESSING BEGINS 

Processing Coeination: 	1 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFF 
DISCHARGE PLANS 	 July 31, 1991 

	

ZEROOFFS1TE WAThRDISCHARGE 	 C4 	 REVISION: 0 
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Task 8; ALternative 0 

Task 11; ALternative 0 

Task 21; ALternative 0 

GoaL Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goat are: 

11 0 Process Water Reuse Potential Study 

21 0 Teaporary Water Storage - New off-Channel 

1. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MG 

Mininun change with confidence factor: 	-59.2 MG1 

Approximate Total Cost (S millions): 	 1.67 

Average envirorinental inçact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-47.5 MGY 

Mininuu change with confidence factor: 	-23.8 MGY 

Approximate Total Cost (S miLlions): 	12.80 

Average envirorsnentaL invact  code (0-10) 	6.00 

Total ALL Groups 

Total change in Offsite Water Discharge: 	-121.5 NGY 

Mininun change with confidence factor: 	-82.9 MGY 

Approximate Total Cost (S miLlions): 	14.47 

Average envirorinental iirpact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfiLl Area GW/Surf. Water Collection 

Gro.nd Water 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

Mininn.,n change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average environnentat inçact code (0-10) 	.00 

Total ALL Groups 

Total change in Offsite Water Discharge: 	3.7 UGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost ($ milLions): 	 .00 

Average envirorinentaL inpact code (0-10) 	.00 

Processing Contination: 	2 

Task 8; ALternative 0 

Task 11; ALternative 0 
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Task 21; ALternative 1 

Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse Potential Study 

21 1 Tenorary Water Storage - Great Western 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MGY 

Minins.mi change with confidence factor: 	-59.2 MGY 

Approximate Total Cost ($ milLions): 	 1.67 

Average envirorinental inçact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-52.3 NOV 

Mininun change with confidence factor: 	-26.2 NOV 

Approximate Total Cost (S millions): 	91.10 

Average envirorinentat inpact code (0-10) 	9.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-126.3 NOV 

MininLin change with confidence factor: 	-85.4 NOV 

Approximate Total Cost (S millions): 	92.77 

Average envirorinental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area OW/Surf. Water Collection 

Ground Water 

Total change in Offsite Water Discharge: 	3.7 NOV 

Ninins.in change with confidence factor: 	3.0 MGY 

Approximate Total Cost ($ millions): 	 .00 

Average envirorinental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 NGV 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirorvnentel inpact code (0-10) 	.00 

Processing Conination: 	3 

Task 8; ALternative 0 

Task 11; Alternative 0 

Task 21; Alternative 2 
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Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse Potential Study 

21 2 Tenorary Water Storage - Terminal Ponds 

I. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MG 

Mininun change with confidence factor: 	-59.2 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average enviroranental inact code (0-10) 	2.00 

11. Storm Water 

Total change in Offsite Water Discharge: 	-47.5 MOY 

Minimum change with confidence factor: 	-23.8 MGY 

Approximate Total Cost (S millions): 	 16.30 

Average enviroranental in'vact code (0-10) 	8.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 MGY 

Minins.an change with confidence factor: 	-82.9 MGY 

Approximate Total Cost (S millions): 	 17.97 

Average envirorinental inçact code (0-10) 	5.00 

actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

III. Gro,sid Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

MininLin change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirorinental invact  code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 I4GY 

Mininun change with confidence factor: 	 3.0 I4GY 

Approximate Total Cost ($ millions): 	 .00 

Average envirorwnental incact code (0-10) 	.00 

Processing Conlination: 	4 

Task 8; Alternative 0 

Task 11; Alternative 0 

Task 21; Alternative 0 

**** Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFI 
DISChARGE PLANS 	 July 31, 1991 
ZERO.OFFSITE WATELDISCILkRGE 	 C-4 	 REVISION: 0 



11 0 Process Water Reuse Potential Study 

21 0 Teffçorary Water Storage - New Off-Channel 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MGY 

MininUu change with confidence factor: 	-59.2 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average envirorinentat invact  code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-47.5 HGY 

Nininuil change with confidence factor: 	-23.8 HGY 

Approximate Total Cost (S millions): 	12.80 

Average enviromental inpact code (0-10) 	6.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 MOY 

Hininun change with confidence factor: 	-82.9 HGY 

Approximate Total Cost (S miLlions): 	14.47 

Average enviromentat inpact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goat are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

II!: Groud Water 

Total change in Offsite Water Discharge: 	3.7 HGY 

MininuS change with confidence factor: 	3.0 NOV 

Approximate Total Cost (S millions): 	 .00 

Average environsental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 HGY 

Mininun change with confidence factor: 	3.0 NOV 

Approximate Total Cost (S millions): 	 .00 

Average environmental inpact code (0-10) 	.00 

Processing Conination: 	5 

Task 8; Alternative 0 

Task 11; Alternative 0 

Task 21; Alternative 1 

**** Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse Potential Study 

21 1 Tenporary Water Storage - Great Western 
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Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 NGY 

Hininun change with confidence factor: 	-59.2 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average envirorvnental inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-52.3 MGY 

NinieLin change with confidence factor: 	-26.2 NGY 

Approximate Total Cost (S millions): 	91.10 

Average envirorvnental inpact code (0-10) 	9.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-126.3 MGY 

Mininun change with confidence factor: 	-85.4 MGY 

Approximate Total Cost ($ millions): 	92.77 

Average envirorvnental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

II!. Ground Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average environnental inpact code (0-10) 	.00 

Processing Corg,ination: 	6 

Task 8; Alternative 0 

Task 11; Alternative 0 

Task 21; Alternative 2 

**** Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse Potential Study 

21 2 Tesporary Water Storage - Terminal Ponds 

1. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MG 

Mininun change with confidence factor: 	-59.2 MG 

Approximate Total Cost ($ millions): 	 1.67 
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Average enviroisnentat inpact code (0-10) 	2.00 

Storm Water 

TotaL change in Offsite Water Discharge: 	-47.5 MGY 

Mininun change with confidence factor: 	-23.8 MGY 

Approximate Total Cost ($ miLLions): 	16.30 

Average envirorinental ippact code (0-10) 	8.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	-121.5 MGY 

Mininun change with confidence factor: 	-82.9 MGY 

Approximate Total Cost (S mit Lions): 	17.97 

Average enviroranental inpact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goaL are: 

8 0 Present LandfilL Area GW/Surf. Water CoLLection 

Ground Water 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S miLLions): 	 .00 

Average environnental inpact code (0-10) 	.00 

Total ALL Groups 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

MininLel change with confidence factor: 	3.0 MGY 

• Approximate Total Cost (S miLLions): 	 .00 

Average environmental impact code (0-10) 	.00 

Processing Ccal3ination: 	7 

Task 8; ALternative 0 

Task 11; ALternative 0 

Task 21; Alternative 0 

GoaL Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goaL are: 

11 0 Process Water Reuse PotentiaL Study 

21 0 Temporary Water Storage - New 0ff-Channel 

Wastewater Recycle 

TotaL change in Offsite Water Discharge: 	-74.0 MGI 

Minimun change with confidence factor: 	-59.2 MGI 

Approximate Total Cost (S milLions): 	 1.67 

Average environmental impact code (0-10) 	2.00 

Storm Water 
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Total change in Offsite Water Discharge: 	-47.5 MGY 

Mininun change with confidence factor: 	-23.8 MGY 

Approximate Total Cost (S miLlions): 	12.80 

Average environnental inact code (0-10) 	6.00 

Total ALL Groups 

Total change in Offsite Water Discharge: 	-121.5 MGY 

Mininun change with confidence factor: 	-82.9 MGY 

Approximate Total Cost (S mil Lions): 	14.47 

Average envirorinental invact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

III. Ground Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S milLions): 	 .00 

Average envirorinental inact code (0-10) 	.00 

Total ALL Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 tIDY 

Approximate Total Cost (S millions): 	 .00 

Average envirorsnental inact code (0-10) 	.00 

Processing Corination: 	8 

Task 8; Alternative 0 

Task 11; Alternative 0 

Task 21; Alternative 1 

Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse Potential Study 

21 1 Tenporary Water Storage - Great Western 

1. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MGY 

Mininun change with confidence factor: 	-59.2 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average envirornnental inact code (0-10) 	2.00 

II. Storm Water 

Total change in Offsite Water Discharge: 	-52.3 tIDY 

Minirmin change with confidence factor: 	-26.2 tIDY 

Approximate Total Cost (S millions): 	91.10 

Average envirorinental inact code (0-10) 	9.00 
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Total ALl Groups 

TotaL change in Offsite Water Discharge: 	-126.3 MGY 

Miniriun change with confidence factor: 	-85.4 MGY 

Approximate Total Cost (S millions): 	92.77 

Average envirorinental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfilL Area GW/Surf. Water ColLection 

Grotsid Water 

TotaL change in Offsite Water Discharge: 	3.7 MGI 

Mininun change with confidence factor: 	3.0 MGI 

Approximate Total Cost (S miLlions): 	 .00 

Average enviromentaL inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average environnental inpact code (0-10) 	.00 

Processing Cooination: 	9 

Task 8; Alternative 0 

Task 11; Alternative 0 

Task 21; ALternative 2 

Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse PotentiaL Study 

21 2 Tenporary Water Storage - Terminal Ponds 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MGY 

Mininun change with confidence factor: 	-59.2 MGY 

Approximate Total Cost (S miLlions): 	 1.67 

Average envirornnental inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-47.5 MGY 

Mininun change with confidence factor: 	-23.8 MGY 

Approximate Total Cost (S miLlions): 	16.30 

Average envirorinental inpact code (0-10) 	8.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 MGY 

CONSOLIDATION AND ZERO 	 PREDICISIONAL DRAFT 
DISCHARGE PLANS 	 July 31, 1991 
ZEROOFFSITE WATERDISCHARGE 	 C-9 	 REVISION: 0 



Mininun change with confidence factor: 	-82.9 MGY 

Approximate Total Cost (S miLLions): 	17.97 

Average enviroisnental ippact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goaL are: 

8 0 Present LandfiLL Area GW/Surf. Water CoLlection 

Ground Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S miLLions): 	 .00 

Average envirorsnentat ippact code (0-10) 	.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

Minium.In change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S miLLions): 	 .00 

Average enviromentat inact code (0-10) 	.00 

Processing Coalination: 	10 

Task 8; ALternative 0 

Task 11; ALternative 1 

Task 21; ALternative 0 

GoaL Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 1 Task 11/13 Selected ALternate, Increase Capac. 

21 0 Tenporary Water Storage - New Off-ChanneL 

Wastewater Recycle 

TotaL change in Offsite Water Discharge: 	-76.2 MGY 

Mininun change with confidence factor: 	-61.0 MGY 

Approximate Total Cost (S milLions): 	 1.67 

Average envirorgnental inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-453 MGY 

Minirrun change with confidence factor: 	-22.7 MGY 

Approximate TotaL Cost (S millions): 	12.80 

Average enviroranental inpact code (0-10) 	6.00 

Total ALL Groups 

TotaL change in Offsite Water Discharge: 	-121.5 MGY 

Mininun change with confidence factor: 	-83.6 MGY 

Approximate Total Cost ($ mit Lions): 	14.47 

Average enviromentaL ippact code (0-10) 	4.00 
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Actions which OPPOSE the objectives of this goat are: 

8 0 Present LandfiLl Area GW/Surf. Water Collection 

111. Ground Water 

TotaL change in Offsite Water Discharge: 	3.7 I4GY 

Hininua change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S milLions): 	 .00 

Average envirorinental inact code (0-10) 	.00 

Total ALL Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Minisun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S miLlions): 	 .00 

Average enviroiwnental inpact code (0-10) 	.00 

Processing Coaination: 	11 

Task 8; ALternative 0 

Task 11; ALternative 1 

Task 21; ALternative 1 

Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goat are: 

11 1 Task 11/13 Selected ALternate, Increase Capac. 

21 1 Teeporary Water Storage - Great Western 

Wastewater Recycle 

TotaL change in Offsite Water Discharge: 	-76.2 MGY 

Nininun change with confidence factor: 	-61.0 HGY 

Approximate Total Cost (S milLions): 	 1.67 

Average enviroranentaL inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-50.1 MGY 

Mininun change with confidence factor: 	-25.1 NGY 

Approximate Total Cost (S milLions): 	91.10 

Average enviromentat inact code (0-10) 	9.00 

Total All Groups 

TotaL change in Offsite Water Discharge: 	-126.3 MGY 

Mininun change with confidence factor: 	-86.0 MGY 

Approximate Total Cost (S millions): 	92.77 

Average enviroranentat inact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 
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8 0 Present LandfiLL Area 6W/Surf. Water CoLLection 

III. Grotad Water 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

MiniliLlu change with confidence factor: 	 3.0 MGY 

Approximate TotaL Cost IS miLLions): 	 .00 

Average enviromentat inpact code (0-10) 	.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

Minitm.In change with confidence factor: 	 3.0 MGY 

Approximate TotaL Cost ($ mit Lions): 	 .00 

Average enviromentat ippact code (0-10) 	.00 

Processing Colrination: 	12 

Task 8; ALternative 0 

Task 11; ALternative 1 

Task 21; ALternative 2 

GoaL SeLected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goat are: 

11 1 Task 11/13 SeLected ALternate, Increase Capac. 

21 2 Temporary Water Storage - TerminaL Ponds 

I.- 	Westewater RecycLe 

TotaL change in Offsite Water Discharge: 	-76.2 MGY 

MininuTi change with confidence factor: 	-61.0 MGY 

Approximate TotaL Cost (S miLLions): 	 1.67 

Average envirorinentaL inact code (0-10) 	2.00 

11. Storm Water 

TotaL change in Offsite Water Discharge: 	-45.3 MGY 

Mininun change with confidence factor: 	-22.7 MGY 

Approximate TotaL Cost (S miLLions): 	 16.30 

Average enviromentat inpact code (0-10) 	8.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	-121.5 MGY 

Mininun change with confidence factor: 	-83.6 MGY 

Approximate TotaL Cost (S miLLions): 	 17.97 

Average envirorinentat inpact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goaL are: 

8 0 Present LandfiLL Area 6W/Surf. Water CoLLection 

III. Ground Water 

TotaL change in Offsite Water Discharge: 	3.7 I4GY 
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Mininszn change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S mit Lions): 	 .00 

Average envirorinentaL inpact code (0-10) 	.00 

Total ALL Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

I4ininun change with confidence factor: 	3.0 HGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromentaL inpact code (0-10) 	.00 

Processing Coatination: 	13 

Task 8; ALternative 0 

Task 11; ALternative 1 

Task 21; ALternative 0 

**** Goat Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 1 Task 11/13 Selected Alternate, Increase Capac. 

21 0 Tesorary Water Storage - New Off-Channel 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-76.2 MGY 

q1nigun change with confidence factor: 	-61.0 MGY 

Approximate Total Cost (S mit Lions): 	 1.67 

.Average envirormiental inpact code (0-10) 	2.00 

Storm Water 

Total change in offsite Water Discharge: 	-45.3 MGY 

HinilaJa change with confidence factor: 	-22.7 MGY 

Approximate Total Cost (S miLlions): 	12.80 

Average envirorinentaL inpact code (0-10) 	6.00 

Total ALL Groups 

Total change in Offaite Water Discharge: 	-121.5 MGY 

Mininuu change with confidence factor: 	-83.6 HGY 

Approximate Total Cost (S miLLions): 	14.47 

Average envirorinentat inpact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfilL Area Gil/Surf. Water Collection 

111. Ground Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Nininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirornnentaL inpact code (0-10) 	.00 
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Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S mit lions): 	 .00 

Average envirotinentat inpact code (0-10) 	.00 

Processing Cothination: 	14 

Task 8; ALternative 0 

Task 11; ALternative 1 

Task 21; ALternative 1 

Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 1 Task 11/13 Selected Alternate, Increase Capac. 

21 1 Tenporary Water Storage - Great Western 

1. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-76.2 MGI 

MininLin change with confidence factor: 	-61.0 MGI 

Approximate Total Cost (S milLions): 	 1.67 

Average envirorvnentat inpact code (0-10) 	2.00 

Storm Water 

TotaL change in Offsite Water Discharge: 	-50.1 MGY 

Mininun change with confidence factor: 	-25.1 MGY 

Approximate TotaL Cost (S milLions): 	91.10 

Average enviroqsnentat ispact code (0-10) 	9.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-126.3 MGY 

Mininun change with confidence factor: 	-86.0 MGY 

Approximate Total Cost (S millions): 	92.77 

Average envirorinental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

Grotsid Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirorinental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 
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Approximate TotaL Cost (S milLions): 	 .00 

Average envirorvnentat ilTpact code (0-10) 	.00 

Processing Conination: 	15 

Task 8; ALternative 0 

Task 11; Alternative 1 

Task 21; Alternative 2 

GoaL Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goaL are: 

11 1 Task 11/13 SeLected Alternate, Increase Capac. 

21 2 Tepporary Water Storage - TerminaL Ponds 

I. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-76.2 MGI 

Mininun change with confidence factor: 	-61.0 HG'V 

Approximate Total Cost (S millions): 	 1.67 

Average enviromental inact code (0-10) 	2.00 

Ii. Storm Water 

Total change in Offsite Water Discharge: 	-45.3 MGI' 

Minisus change with confidence factor: 	-22.7 MGI' 

Approximate Total Cost (S millions): 	 16.30 

Average enviromentat invact  code (0-10) 	8.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 MGI' 

Mininun change with confidence factor: 	-83.6 MGI' 

Approximate Total Cost (S millions): 	 17.97 

Average enviromental ippact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfiLl Area GW/Surf. Water Collection 

III. Groi.rd Water 

Total change in Offsite Water Discharge: 	37 MGI' 

Mininun change with confidence factor: 	 3.0 MGI' 

Approximate Total Cost (S miLLions): 	 .00 

Average enviroiinental iirpact code (0-10) 	.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	3.1 MGI' 

Mininun change with confidence factor: 	 3.0 MGI' 

Approximate Total Cost (S miLLions): 	 .00 

Average enviroranental iiiact code (0-10) 	.00 

Processing Cothination: 	16 
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Task 8; Alternative 0 

Task 11; Alternative 1 

Task 21; Alternative 0 

Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 1 Task 11/13 Selected Alternate, Increase Capac. 

21 0 Tençorary Water Storage - New Off-Channel 

I. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-76.2 MGY 

Mininuil change with confidence factor: 	-61.0 P4GY 

Approximate Total Cost (S millions): 	 1.67 

Average envirorwnentaL inpact code (0-10) 	2.00 

11. Storm Water 

Total change in Offsite Water Discharge: 	-45.3 MGY 

Mininuli change with confidence factor: 	-22.7 MGY 

Approximate Total Cost (S millions): 	 12.80 

Average envirorinental inpact code (0-10) 	6.00 

Totøl All Groups 

Total change in Offsite Water Discharge: 	-121.5 NGY 

- Mininun change with confidence factor: 	-83.6 MGY 

Approximate Total Cost (S millions): 	 14.47 

Average envirofinental ispact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area 6W/Surf. Water Collection 

III. Ground Water 

Total change ir' Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromentat inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirorvnentat inpact code (0-10) 	.00 

Processing Cothination: 	17 

Task 8; Alternative 0 

Task 11; Alternative 1 
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Task 21; Alternative 1 

Goat Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goat are: 

11 1 Task 11/13 SeLected ALternate, Increase Capac. 

21 1 Teflorary Water Storage - Great Western 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-76.2 HGY 

Mininuu change with confidence factor: 	-61.0 MGY 

Approximate TotaL Cost (S miLlions): 	 1.67 

Average enviroianentaL ispact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-50.1 MGY 

P4ininuu change with confidence factor: 	-25.1 MGY 

Approximate TotaL Cost (S millions): 	91.10 

Average enviroranentat inpact code (0-10) 	9.00 

Total ALL Groi.s 

TotaL change in Offsite Water Discharge: 	-126.3 MGY 

Minirm.an change with confidence factor: 	-86.0 HGY 

Approximate Total Cost (S miLLions): 	92.77 

verage environnental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

Grotxd Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S mit Lions): 	 .00 

Average envirorinentaL inpact code (0-10) 	.00 

Total ALL Grows 

TotaL change in Offsite Water Discharge: 	37 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromentaL inpact code (0-10) 	.00 

Processing Cothination: 	18 

Task 8; ALternative 0 

Task 11; Alternative 1 

Task 21; ALternative 2 
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*** GoaL Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 1 Task 11/13 SeLected ALternate, Increase Capac. 

21 2 Ter,orary Water Storage - Terminal Ponds 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-76.2 MGI 

Mininus change with confidence factor: 	-61.0 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average envirorinental inact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-45.3 MGY 

Mininun change with confidence factor: 	-22.7 MGY 

Approximate Total Cost (S millions): 	16.30 

Average envirornnental ispact code (0-10) 	8.00 

Total All Groups 

TotaL change in Offsite Water Discharge: 	-121.5 MGY 

Minisun change with confidence factor: 	-83.6 MGY 

Approximate Total Cost (S millions): 	17.97 

Average envirorinental ispact code (0-10) 	5.00 

ctions which OPPOSE the objectives of this goaL are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

Grota,d Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Kininuu change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirorinental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Minilmln change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average environnental irrpact code (0-10) 	.00 

Processing Cothination: 	19 

Task 8; Alternative 0 

Task 11; ALternative 2 

Task 21; Alternative 0 

Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 
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11 2 Task 11/13 Selected Alternate, Decreased Capac. 

21 0 Teeporary Water Storage - New Off-Channel 

I. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-63.8 MGY 

Minirm.sn change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average enviromental inpact code (0-10) 	2.00 

I I - Storm Water 

Total change in Offsite Water Discharge: 	-57.7 NGY 

Hininun change with confidence factor: 	-28.9 MGY 

Approximate Total Cost (S millions): 	12.80 

Average enviroranentat inpact code (0-10) 	6.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 MGY 

P4ininun change with confidence factor: 	-799 MGY 

Approximate Total Cost (S milLions): 	14.47 

Average enviroranental inpact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

tir: Ground Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mlninun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S miLlions): 	 .00 

Average enviroranental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Nininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromental inpact code (0-10) 	.00 

Processing Cothination: 	20 

Task 8; Alternative 0 

Task 11; Alternative 2 

Task 21; Alternative 1 

**** Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 Selected Alternate, Decreased Capac. 

21 1 Tenporary Water Storage - Great Western 
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Wastewater RecycLe 

Total change in Offsite Water Discharge: 	-63.8 HGY 

Nininun change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S miLLions): 	 1.67 

Average enviroranental inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-62.5 NGY 

I4ininun change with confidence factor: 	-31.3 MGY 

Approximate Total Cost (S miLlions): 	91.10 

Average envirorinental inact code (0-10) 	9.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	-126.3 MGY 

Mininun change with confidence factor: 	-82.3 MGY 

Approximate Total Cost (S millions): 	92.77 

Average enviromentaL inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfilL Area GW/Surf. Water CoLLection 

Groi.a,d Water 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

Minisun change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S miLLions): 	 .00 

Average envirorinentaL inpact code (0-10) 	.00 

Total ALL Groups 

Total change in Dffsite Water Discharge: 	3.7 MGY 

Hininun change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S miLLions): 	 .00 

Average enviromentaL urq3act code (0-10) 	.00 

Processing Cothination: 	21 

Task 8; Alternative 0 

Task 11; Alternative 2 

Task 21; Alternative 2 

Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 SeLected ALternate, Decreased Capac. 

21 2 Tenporary Water Storage - TerminaL Ponds 

I. 	Wastewater RecycLe 

Total change in Offsite Water Discharge: 	-63.8 MGY 

Hininun change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S millions): 	 1.67 

CONSOUDATION AND ZERO 	 PREDICISIONAL DRAFF 
DISCHARGE PLANS 	 July 31, 1991 
ZERO-OFFSITE WATER-DISCHARGE 	 C20 	 REVISION: 0 



Average enviromentel inact code (0-10) 	2.00 

II. Storm Water 
Total change in Offsite Water Discharge: 	-57.7 MGY 
Mininus change with confidence factor: 	-28.9 MGY 
Approximate TotaL Cost (S miLlions): 	16.30 
Average enviroranental inçact code (0-10) 	8.00 

TotaL ALL Groups 
Total change in Offsite Water Discharge: 	-121.5 MGY 
Hininun change with confidence factor: 	-79.9 MGY 
Approximate Tot 	Cost (S millions): 	1797 
Average enviro.snental inpact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

111. Grot,d Water 
Total change in Offsite Water Discharge: 	37 MGY 
Mininun change with confidence factor: 	3.0 MGY 
Approximate Total Cost (S millions): 	.00 
Average enviroranental inact code (0-10) 	.00 

TotaL All Groups 
lotaL change in Offsite Water Discharge: 	3.7 MGY 
I4ininun change with confidence factor: 	3.0 MGY 
Approximate Total Cost (S miLLions): 	.00 
Average enviroranental inpact code (0-10) 	.00 

Processing Coirbination: 	22 

Task 8; Alternative 0 

Task 11; Alternative 2 

Task 21; Alternative 0 

Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 Selected Alternate, Decreased Capac. 
21 0 Tesorary Water Storage - New Off-Channel 

Wastewater Recycle 
TotaL change in Offsite Water Discharge: 	-63.8 MGY 
Miniflun change with confidence factor: 	-51.0 MGY 
Approximate TotaL Cost (S miLlions): 	1.67 
Average envirorinental inpact code (0-10) 	2.00 

Storm Water 
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Total change in Offsite Water Discharge: 	-57.7 MGY 
Hininun change with confidence factor: 	-28.9 MGY 
Approximate Total Cost (S millions): 	12.80 

Average envircinental invact  code (0-10) 	6.00 

Total All Groups 
Total change in Offsite Water Discharge: 	-121.5 HGY 
Mininun change with confidence factor: 	-79.9 MGY 
Approximate Total Cost (S millions): 	14.47 
Average envirorinental inpact code (0-10) 	4.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfiLl Area GW/Surf. Water Collection 

III. Grouaid Water 
Total change in Offsite Water Discharge: 	3.7 MGY 
Hininun change with confidence factor: 	3.0 I4GY 

Approximate Total Cost (S millions): 	.00 
Average envirorinental inpact code (0-10) 	.00 

Total All Groups 
Total change in Offsite Water Discharge: 	3.7 MGY 
Mininun change with confidence factor: 	3.0 MGY 
Approximate Total Cost (S millions): 	.00 
Average enviroranental inçact code (0-10) 	.00 

Processing Carinat1on: 	23 

Task 8; Alternative 0 

Task 11; Alternative 2 

Task 21; ALternative 1 

Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 Selected Alternate, Decreased Capac. 
21 1 Tenorary Water Storage - Great Western 

1. 	Wastewater Recycle 
Total change in Offsite Water Discharge: 	-63.8 MGY 
Mininun change with confidence factor: 	-51.0 MGY 
Approximate Total Cost (S millions): 	1.67 
Average envirorinentat inpact code (0-10) 	2.00 

II. Storm Water 
Total change in Offsite Water Discharge: 	-62.5 MGY 
Mininun change with confidence factor: 	-31.3 MGY 
Approximate Total Cost (S millions): 	91.10 
Average envirorinental inpact code (0-10) 	9.00 
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Total ALL Groups 

Total change in Offsite Water Discharge: 	-126.3 MGY 

Mininus change with confidence factor: 	-82.3 HGY 

Approximate Total Cost (S millions): 	92.77 

Average enviromentat inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

Grozd Water 

Total change in Offsite Water Discharge: 	3.7 HGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average environnentat ispact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

I4ininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromental inpact code (0-10) 	.00 

Processing Coobination: 	24 

Task 8; Alternative 0 

Task 11; ALternative 2 

Task 21; Alternative 2 

**** Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 Selected Alternate, Decreased Capac. 

21 2 Tenporary Water Storage - Terminal Ponds 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-63.8 MGY 

Hininun change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average enviroranental inpact code (0-10) 	2.00 

Storm Water 

Total change in offsite Water Discharge: 	-57.7 HGY 

Mininun change with confidence factor: 	-28.9 MGY 

Approximate Total Cost (S millions): 	16.30 

Average envirorinental iripact code (0-10) 	8.00 

Total All Groups 

Total change in offsite Water Discharge: 	-121.5 MGY 
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Mininus change with confidence factor: 	-79.9 MGY 

Approximate Total Cost (S mit Lions): 	17.97 

Average environnentat inact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present LandfiLL Area GW/Surf. Water Collection 

Ground Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromental inact code (0-10) 	.00 

Total All Gro.çs 

Total change in Offsite Water Discharge: 	3.7 MGY 

Minimum change with confidence factor: 	3.0 MGY 

Approximate TotaL Cost (S millions): 	 .00 

Average environnentat inpact code (0-10) 	.00 

Processing Cothination: 	25 

Task 8; Alternative 0 

Task 11; Alternative 2 

Task 21; Alternative 0 

**** Goal Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 Selected ALternate, Decreased Capac. 

21 0 Teeporary Water Storage - New 0ff-Channel 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-63.8 HGY 

Mininun change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S milLions): 	 1.67 

Average envirorinental inact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-57.7 MGY 

Mininun change with confidence factor: 	-28.9 MGY 

Approximate Total Cost (S millions): 	12.80 

Average envirorvnentat inpact code (0-10) 	6.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 HGY 

Miniriuu change with confidence factor: 	-79.9 MGY 

Approximate Total Cost (S millions): 	14.47 

Average enviromental inpact code (0-10) 	4.00 
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Actions which OPPOSE the objectives of this goat are: 

8 0 Present LandfilL Area Gil/Surf. Water ColLection 

UI. Ground Water 

TotaL change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	3.0 HGY 

Approximate TotaL Cost (S miLLions): 	 .00 

Average envirorentaL inaCt code (0-10) 	.00 

TotaL All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininus change with confidence factor: 	3.0 MGY 

Approximate Total Cost (S mit Lions): 	 .00 

Average enviroranentat inpact code (0-10) 	.00 

Processing Coithination: 	26 

Task 8; ALternative 0 

Task 11; Alternative 2 

Task 21; Alternative 1 

Goat Selected is: 1 AbsoLute Zero-Discharge 

Actions which SUPPORT the objectives of this goaL are: 

11 2 Task 11/13 SeLected ALternate, Decreased Capac. 

21 1 Tenporary Water Storage - Great Western 

Wastewater Recycle 

Total change in Offsite Water Discharge: 	-63.8 MGY 

Miniflun change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S miLLions): 	 1.67 

Average enviromentaL ispact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-62.5 MGY 

Mininun change with confidence factor: 	-31.3 MGY 

Approximate Total Cost (S milLions): 	91.10 

Average enviromentat inpact code (0-10) 	9.00 

TotaL ALL Groups 

TotaL change in Offsite Water Discharge: 	-126.3 MGY 

I4ininua change with confidence factor: 	-82.3 MGY 

Approximate Total Cost (S miLLions): 	92.77 

Average enviroiinental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 
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8 0 Present Landfill Area GW/Surf. Water Collection 

III. Ground Water 

Total change in Offsfte Water Discharge: 	3.1 MGY 

Hinins.an change with confidence factor: 	 3.0 I4GY 

Approximate Total Cost (S millions): 	 .00 

Average enviroranental iiract code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 HGY 

Hininun change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromental inpact code (0-10) 	.00 

Processing Cothination: 	27 

Task 8; Alternative 0 

Task 11; Alternative 2 

Task 21; Alternative 2 

**** Goal Selected is: 1 Absolute Zero-Discharge 

Actions which SUPPORT the objectives of this goal are: 

11 2 Task 11/13 Selected Alternate, Decreased Capac. 

21 2 Teeporary Water Storage - Terminal Ponds 

Wastewater Recycle 

Total change in Offslte Water Discharge: 	-63.8 MGY 

Mininun change with confidence factor: 	-51.0 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average enviromentat inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-57.1 MOY 

Mininun change with confidence factor: 	-28.9 MGY 

Approximate Total Cost (S millions): 	 16.30 

Average envirorinental inpact code (0-10) 	8.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-121.5 MGY 

Mininun change with confidence factor: 	-799 MGY 

Approximate Total Cost (S miLlions): 	 17.97 

Average enviroisnental inpact code (0-10) 	5.00 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area GW/Surf. Water Collection 

Ground Water 

Total change in Offsite Water Discharge: 	3.1 MGY 
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I4ininua change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average environnental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Miniiiun change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average envirorvnental inpact code (0-10) 	.00 

**** Goal Selected is: 1 AbsoLute Zero-Discharge 

<<(((The best cothination of Tasks for this goal foLLows>>,> 

Actions which SUPPORT the objectives of this goal are: 

11 0 Process Water Reuse Potential Study 

21 1 Tenporary Water Storage - Great Western 

1. 	Wastewater Recycle 

Total change in Offsite Water Discharge: 	-74.0 MGY 

Hinins.an change with confidence factor: 	-59.2 MGY 

Approximate Total Cost (S millions): 	 1.67 

Average envirorinental inpact code (0-10) 	2.00 

Storm Water 

Total change in Offsite Water Discharge: 	-52.3 MGY 

Minitm.mi change with confidence factor: 	-26.2 HGY 

Approximate Total Cost (S millions): 	 91.10 

Average enviromental Inpact code (0-10) 	9.00 

Total All Groups 

Total change in Offsite Water Discharge: 	-126.3 MGY 

Mininun change with confidence factor: 	-85.4 MGY 

Approximate Total Cost (S millions): 	 92.77 

Average enviroqinental inpact code (0-10) 	5.50 

Actions which OPPOSE the objectives of this goal are: 

8 0 Present Landfill Area Gil/Surf. Water Collection 

Groisid Water 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	 3.0 MGY 

Approximate Total Cost (S millions): 	 .00 

Average enviromental inpact code (0-10) 	.00 

Total All Groups 

Total change in Offsite Water Discharge: 	3.7 MGY 

Mininun change with confidence factor: 	 3.0 MGY 
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Approximate TotaL Cost (S miLLions): 
	

00 

Average enviromentat iITact code (0-10) 
	

00 

EvaLuation Coeptete. New GoaL? (Y/N): 
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APPENDIX D 

AGREEMENT IN PRINCIPLE BETWEEN THE 
UNITED STATES DEPARTMENT OF ENERGY AND 

THE STATE OF COLORADO 



AGREEMENT IN PRINCIPLE 

Between the United States Department of Energy 
and the State of Colorado 

THIS AGREEMENT is entered Into this 28th day of June, 1989, between 
the United States Deparbnent of Energy (DOE) and the State of Colorado. 
It reflects the understanding and ccmuftments between the parties 
regarding DOEs provision to Colorado of additional technical and 
financial support for state activities In environmental oversight, 
monitoring, re!nediation, emergency response and heal th-rel ated 
Initiatives associated with the Rocky Flats Plant (RFP) and the 
acceleration of cleanup activl ties where contamination may present an 
Imninent threat to health or the environment. 

This Agreement Is designed to assure citizens of Colorado that the 
health, safety and environment are being protected through accelerated 
existing programs and substantial new coninlbnents by DOE, and through a 
vigorous program of Independent monitoring and oversight by Colorado 
officials. These agreements are described in Amendment No. 4 to the 
Mutual Cooperation Agreement (MCA) between DOE and the State of 
Colorado, and in the Attachments thereto, all of which are Incorporated 
herein by reference. The five Attachments are: 

	

• Attaci*ient A: 	Mont tori ng 

	

Attachment B: 	DOE Cleanup Initiatives 

	

Attachment C: 	DOE Action Items 

	

Attachment 0: 	Health-Related inJ.tatives 	 S  

	

Attachment E: 	DOE 	Financing 	for State 	Envtrorrental 
Monitoring and Health Related Studies 

In order to achieve the objectives of the agreement, the 
parties hereto agree to amend their Mutual Cooperation Agreement as 
fol 1 vs: 

Attachment A outlines an expanded envirorental monitoring 
system for the RFP, for which DOE will provide financial support. 
This additional monitoring Is required to assure the safety of 
citizens In the review of the facility. 

 DOE will pursue 	accelerated 	cleanup 	of 	certain 	RFP 
contamination sites and sources as described in Attachment B. and as 
required by state and 	federal 	law. 	Such 	cleanup 	efforts 	will 
conence In 1989, and 	be 	accelerated 	to 	achieve 	earlier 	cleanup 
pursuant to applicable regulations. 

DOE will pursue the additional initiatives described in 
Attachment C. The general intent of those DOE action items is to 
achieve a more comprehensive and integrated environmental management 
system at RFP. DOE will rpurt rejularly on progress of these items 
tb Colorado. 



DOE will provide additional funds to Colorado as defined in 
Attachment 0. DOE will provide resources, as defined in Attachments 
0 and E, to Colorado to Implement these initiatives. Colorado will 
fori a Rocky Flats Health Advisory Panel consisting of medical, 
technical, pubi Ic health and other representatives of 1 xal, state 
and federal agencies, including the United States Environmental 
Protection Agency (EPA), Colorado Department of Health (CDH). DOE, 
Rocky Flats Environmental Monitoring Council (RF1IC) and members of 
the surrounding colm2unities. The Health Advisory Panel will advise 
the Governor of Colorado and CDH and will recoend to them and to 
participating agencies the types and methodologies of studies 
necessary to determine human health effects. 

DOE agrees to comply fully with all applicable state and 
federal environmental laws. 

DOE will provide additional funds to Colorado as defined in 
Attachment E and in Amenxnt No. 4 to the MCA. These funds are 
being provided to allow Colorado to provide a greater level of 
assurance that compliance with federal and state environmental laws 
Is being achieved and maintained on a continuing basis at the RFP.4 
Such additional independent oversight, monitoring and surveillance 
is necessary to assure a high degree of protection for citizens and 
the environment of Colorado. 	 - 

The parties hereto shall enter Into good faith negotiations 
for an Interagency Agreement between themselves and the EPA, 
pursuant to Section 120 of the Comprehensive Enviroruental Response, 
Compensation and Liability Act (CERCLA), as amended by the Superfund 
Amendments and Reauthorlzatlo.n Act of 1986. 	The Interagency 
Agreement shall, not diminish-the responslbi1I.ties and-.author1t1es..of 
the parties as expressed in the July 31, 1986, CompTiance Agreement 
between the parties hereto and EPA or the responsibilities and 
obligations pursuant to law contained in this Agreement. 

This Agreement and Attachments hereto will in no way 
diminish the authority of Colorado to fully carry out Its statutory 
and regulatory responsibilities under state and federal law. 

Any funds provided to Colorado under this Agreement are 
federal funds to be transferred to and administered exclusively by 
the CDH. 

Should new federal, state or conmunity issues arise that 
are necessary to protect public health or the environment, OCE and 
Colorado will promptly comence discussions to modify this Agreement 
for their inclusion. 

NOW, THEREFORE, the parties hereto have signed this Agreement 
In recognition of their pledge of aiutual best efforts to achieve 



these ends through cooperation and negotiation In good faith in 
accordance with the understandings as set forth above. 

4 
Adh1ral James.l4aXkfn 

Goveri 	of Colorado 	 Sccrota 

Dath. 	 Date: 	 L 8jJ18? 
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AttacIneflt A 

?1ONITOUNG 

These are monitoring activities which are underway or which require 
ledlate action to reassure citizens that their air and drinking 
water Is safe. The state also will convene an Independent panel to 
review monitoring system results and needed improvements. The DOE 
will support and provide resources for ,  the following independent 
monitoring and verification activities. 

A. Surface Waters and Treated Drinking Waters 

MunIcipal Drinking Water 

o 	The Colorado Deparnent of Health (CDH) is working 
with the four municipalities of Brcomfield, 
Westminster, Thornton and Northglenn, In their 
ongoing sampling of all organic chemicals 
(including the 15 unique chemicals found In the 
Wovember analyses by EPA) and of radlonuclides. 

0 	In consultation with local government. CDH will 
develop a program for increasing the frequency of 

• 	ldependent analyses of these drinking-waters. 	- 

Samples of Stream Reservoir Quality 

o 	The COIl Is working with the municipalities and EPA 
in monitoring the quality of the reservoirs used 
for drinking water (Standley.: and Great Western 

• 	rervofrs) by taklng periodic sample.s for all 
organic chemicals: (Including 	the 	15 	unique 
chemicals) and for radlonucildes. 

Samples of On-Site Discharges 

o 	Before any discharges from on-site ponds occur, the 
DOE will provide a full set of samples for organic 
chemicals and radloiuclfdes. Periodic 
blomonitoring tests also will be performed. These 
samples will be split with EPA and/or COIl and will 
provide the basis for COIl to determine the safety 
of such discharges. 

o 	The CDH will work with EPA in developing an 
independent 	sampling 	plan 	for 	all 	on-site 
discharges to surface waters. 
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Ground-Water Monitoring 

o 	The CDU, in coeration with EPA and the local 
municipalitIes, will review the current 
ground-water monitoring system and will recoaend 
needed improvements. The analysis will include 
examination of the location, depth, sampling 
practice and quality of all wells. 

o 	The CDH, in cooperation with EPA and the local 
unfclpallties, will continue regular monitoring of 

ground-water data. 

o 	The CDII will sample existing boundary wells to 
determine If any contamination has moved to the 
plant boundaries. 

o 	The 	DOE 	will 	expedite 	Implementation 	of 
ground-water 	monitoring 	system 	improvements 
Identified by CDII and EPA. 	This will Include 
Installation of over 50 addItional wells In the 
remainder of 1989. 

Air Quality Monitoring 

• o 	The DOE will sult a comprehensive air emissions 
Inventory for CDH review. 

o 	The DOE will provide a comprehensive materials 
balance of YOCs for CDH review. 

• 	.me DE will •Vdentlfy aflthëtoxlc and radioactive 
emissions coming from the facility (stacks, vents, 
ponds, etc.) and will support CDH In the use of an 

• 

	

	accepted emissions model to predict any areas of 
off-site Impact. 

o 	DOE will conduct promptly the stack testing 
necessary to verify the amount and type of 
emissions. 

o 	The DOE will Install cont.lnuous emission monitors 
in all appropriate sources to ensure continuous 
compliance with air pollution requirements. 

o 	CDII will prepare a comprehensive review, In 
cooperation with EPA and local governments, of the 
air monitoring systen and will implement needed 
improvements to the air quality monitoring network. 

o 	COil will deploy '(OC ambient monitors offsite. as 
ncccszary. 
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Attachirent 3 

ACCELERATED CLEANUP OF PAST ENVIRONMENTAL CONTAMINATION 

Several past disposal sites on the plant pose a high risk for 
further spread of contaciinants into surface water, ground water and 
the soil. The following contaminated sites require special and 
accelerated actions by the OOE. Such actions will be done In full 
compliance with state and federal environmental laws: 

881 HillsIde 

DUE will initiate ground-water cleanup by SeptenOer 1989. or as soon 
as the regulatory process will allow. DOE will continue to 
accelerate ground-water cleanup actions at the 881 HIllside until 
the potential threat to off-site water is eliminated. DOE shall 
coninit additional funds to assess and cleanup heavy metals and 
radioactive constituents that are present in the ground water. 

DOE will expedite full implementation of final recnediation of the 
contamination sources in order to bring the site into compliance 
with state and federal envirorental restoration standards. 

Mound, East trench,..903 pad 

DOE will expedite completion of the assessnent of ground-water 
contamf nation and will initi ate ground-water cleanup by January 
1990, or as soon thereafter as the regulatory process will allow. 
DOE will conduct cleanup action to prevent the migration of 
hazardous and radioactive constituents IA ground water, soils and 
the .air, including radioactive maerla1.s and, heavy metals. , 

DOE will expeditiously connence full ilenentation of final 
rned1ation of the contaminated sources as required by state and 
federal regulations. 

Solar ponds 

In order to stem the flow of harmful contaminants into ground water 
and soil, DOE will expedite the cleanup of the solar evaporation 
ponds by removal of sludge from the remaining ponds and shipment of 
all the ponrete by October 1991. Such activities are necessary to 
remove the sources of contamination, including the removal of soil, 
water and sludge. 

Other Priority Sites 

Numerous other Inactive waste sites remain uninvestigated or tested 
for the potential of off-site contamination. DUE shall accelerate 
the cleanup of all other sites that are Identified as a threat to 
public health or the environment. 

-6- 



Off-site Contami nation 

DOE will Initiate a new review of the off-site soils and lake 
sed1nents contafnatfon. This analysis should reassess the extent 
and nature of radioactive contamination and recoiuend remedial 
action strategy options for public coanent and review. 
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AttacZnent C 
DOE ACTIONS 

o 	Information on hazardous or radioactive releases: DOE agrees to 
expeditiously provFde all information to the tate associated 
with releases of hazardous substances, pollutants, contaminants 
and radioactive materials from the facility. 

o 	DOE auditing of the facility: DOE will expand regulatory and 
safity compliance personnel at the facility. DOE will develop 
a new Rocky Flats office that increases direct cxrrnunication 
with DOE headquarters and substantially increases DOE official 
oversight, auditing and safety compliance activities at the 
plant. DOE will report to the Governor with organization 
strategy by July 1, 1989. 

o 	Q-Clearances: 	Expedite handling 	of Q-clearance process 	for 
forthcoming applications by state officials. 

o 	OffIce for State and EPA officials: Establish an office space 
on 	the 	plant 	grounds f -o F-7-fa-iFe and 	federal monitoring 
personnel. 	This 	facility 	should provide office 	and. 
cmnunfcat1on 	space 	for daily 	use by 	state 	officials. A 
temporary facility should be available in June 1989. 

0 	Environmental 	cnpiiance 	audit: 	DOE is 	conducting 	a 
corehensive environmental conçllanceaudtt of all activities 
that have environmental Impacts and will review performance and 
compliance with all existing state and federal environmental 
laws. DOE will report to the Governor, the Colorado Department 

• 

	

	of Health and the Rocky Flats Monitoring Council by. Septenter 
1989. 

o 	Waste minimization audit: DOE Is conducting a facility-wide 
ste minimization aUdit that recc*iends how existing hazardous 

and radioactive materials can be reduced in use, volume or 
eliminated from plant operation. DOE will report to the 
Governor by December 1989. 

0 	Source Reduction and Zero Discharges Study: Conduct a study of 
all aval lable methods to eliminate locky Flats discharges to 
the environment including surface waters and ground water. 
This review should include a source reduction review. 

o 	Background 	Studies: 	DOE 	is 	conducting 	a 	Obackground 
character1zation of ground water and soils on and near the 
plant site to determine the base level of naturally occurring 
radioactive and hazardous constituents. It will submit a draft 
water report, based on available data, to the Colorado 
Dparr.ment of health by the November 1, 1989, and a draft soil 
report by Occember 30, 1989. 

we 



0 	Increase Waste Characterization: Update and revise the plant's 
current waste-characterizatin plan. Expand and provide more 
detail on the nature, quantities and hazard associated with all 
hazardous, mixed hazardous and radioactive and solely 
radioactive wastes In use on the plant site. Provide a status 
report to the Colorado Department of Health by September 30, 
1989, and cpletion of a draft report by September 1990 with 
periodic updates. 

o 	Low-level mixed waste disposal plan: 	Develop a plan for 
low-level mxe<1 waste treatment ancf1sposal. Currently. DOE 
has no plan for the ultimate treatment or off-site disposal of 
low-level mixed wastes. This report should recomend how the 
facility Intends to manage this type of wastes and provide a 
draft report to the Colorado Department of Health by November 
30, 1989. 

o 	Suoercomoactor: Expedite delivery and operation of the proposed 
supercompactor. 	DOE should prepare the necessary pennit 
information to expedite approval by the State of Colorado. 

o 	Document Availability: Make available all DOE or Rockwell 
documents or re'news that address safety and envirotnenta1 
compliance concerns. Such documents should be provided prpt1y 
to the Rocky Flats Enviroiinental Monitoring Council 1  the 
Colorado Departint of Health and other organizations, 
consistent with the classification requirements reflected In 
this Attactent. It Is understood that selected Q-cleared 
employees of the state will not be barred by the need-to-know 
p01lcy from accessto documents -or Information that relate to 
safety or envlroznenta1 health concerns. 

a 	Access for state Inspectors: State officials with a 0-clearance 
should be granted access to records and buildings to determine 
environmental compliance, without prior announcement, except in 
cases where safety precautions are necessary. Implement new 
policy by July 1, 1989. 

o 	Weed to Know policy: Clarify and provide written explanation 
to the ciovernor's Office and the Colorado Department of Health 
the current rieed-to-know security information policy that 
precludes state and local access to certain types of 
information at the plant. 

o 	Incinerator Restart: Inform the state In advance of plans to 
restart the /71 Incinerator or other major sources of 
Incineration. DOE should provide state officials with access 
to the incinerator prior to startup and during operations. 

o 	incIneration Data: 	Provide the state will all information 
pertinent to the operation of incinerators Including a daily 
log of all material being placcd in them. 

WE 



a 	Emissions Data: Provide monthly data of all enfssions from 
vents and stacks. 

o 	ConiplIance with cleanup milestones: Cleanup and closure plans 
for all past contaminated sites should be in compliance with 
state and EPA milestones and deadlines. 

o 	Regular Progress Reports: Provide monthly reports to the State 
or Colorado regaril[ng the status of the facility. 
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Miencknent 0 

ROCKY FLATS HEALTh sTIJOIES 

The following are the elements of Rocky Flats health-related studies: 

Toxicological review 
A dose reconstruction 	 - 
A quantitative risk assessment 
Other epldemlologlcal/health studies 

S. ActivIties of the independent panels 
6. Support for cancer and birth defects registries 

In general, the state believes the following activities are needed: 

I. STEP ORE 

A. 	Assble Panel I, write Request For Proposals (RFP) and 
select contractor: 

The first step will be the formation of a panel (Panel I)• 
to establish the paraneters of a toxicologic review and 
dose reconstruction study to be accomplished by the RFP. 
Panel I will consist of: 

ScIentists from radiation epi demiology, radiation 
dosimetry, health physics, enviroruental 
toxicol ogy, statistics, envi rorxnental transport. 
and risk assessment backgrounds; 

Representatves from •the. Colorado Deparñent of 
Falth; 

Other individuals/agencies representing these areas 
of expertise. 	Panel t will consist of seven 
meers of whi cli two will be from Col orado. The 
panel will be selected in consultation with DOE. 

Product: 	A panel representative of national and local 
expertise and local 	interests, an RFP that 
adequately describes the scope of work to be 
accomplished and selection of a contractor capable 
of coaleting the tasks defined in the RFP. 

Timeframe: Three months, beginning August 1989. 

B. 	Assemble Panel It. 

Purpose: 	The purpose of this panel is to provide oversight 
for all Panel I contractor activities. This second 
I ndependent panel, consi sti rig of approximately 15 
people, will be forinad by the OOH in consultation 
with the Cnlorado Department of Energy, the Rocky 



Flats Envirorrnental Monitoring Council and others 
to review the findings of the toxicologic& review, 
dose reconstruction and quantitative health risk 
assesnent, to verify the credibility of the 
information, and to determine the feasibility of 
further health-related studies. The panel will 
consist of: (a) scientists from radiation 
epidemiology, radiation dosiietry, health physics, 
environmental toxicology-, statistics, environmental 
transport and risk assessment backgrounds, (b) 
representatives from the Colorado Department of 
Health, (c) other indivi dual s/agencies representing 
those areas of expertise, and (d) conuntty 
representatives. 

Product: 	A panel heavily dependent upon the diverse 
expertise represented by Colorado citizens but also 
others In the areas described above, a series of 
meetings through that panel members become informited 
about and have the opportunity to discuss/critique 
activities of the Panel I contractor, a document 
surarizing the panel's critique, of contractor 
work to date. 

Tiframe: Entire length of process, .beginnlng October 1989. 

II. STEPTWO 

These studies will be carried out by the Panel I independent 
contractor and, hence, all cost estimates are very 
approximate. Funding will be sufficient to cover costs as 
proposed by the Panel I contractor. 

A. 	Studies to be done by contractor 

1. 	Toxicologic review 

Purpose: 	A toxicologic review Is required to provide a basic 
level of knowledge about the variety of hazardous 
substances that have been used at the plant and to 
which residents may have been exposed. 

This step will consist of an investigation of the 
radjonuclides and chemicals of interest and will 
Include: 

(a) 	Identification of radionuclides and chemicals 
that have been on the plant site since 1952, and/or 
have been identified on or off-site to ensure that 
a coniplete inventory has been compiled; 
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Ascertairyner,t of the quality and the quantity 
of the available sampling data.. 

Preparation of a literature review of the 
toxicologic Infonuatlon on the substances of 
interest. 	The 	Panel 	t 	contractor will 	be 
responsible for reporting progress of this work on 
a regular and timely basis to Panel II. 

Product: 	A series of meetings during which Panel U is 
Informed about the work of the Panel contractor as 
work Is progressing and an opportunity to 
discuss/critique these findings, a document 
s.mtnariz1ng the Panel I contractor's findings, a 
second document smar1zing Panel II's coarents on 
the work done and findings of the Panel I 
contractor. 

Tiueframe: One year, beginning Movember 1989. 

2. 	Dose reconstruction 	 - 

Purpose: 	This study will determine the levels of and 
potential avenues by which hazardous substances 
(both radionuclides and chemlcas) could have been. 
or can be released from the boundaries of the plant. 

The reconstruction would Include exposure doses, 
exposure pathways and the demography of the 
surrounding area. The time span to be studied is 
1953 to the present. The dose reconstruction would 
be used later to conduct a quantitative health risk 
assessment for Rocky Flats and the surrounding area 
and would help detrmlne the feasibility of future 
studies. 

Product: 	A series of meetings with Panel II, in which the 
panel members are updated on dose reconstruction 
activities and have an opportunity to 
discuss/critique Panel I contractor's work, a 
document swiinarizlng the findings of the dose 
reconstruction activities, and a document 
sumarizing the panel's critique of Panel I 
contractor activities and findings. 

Timeframe: One and one-half years, beginning In May 1990. 

111. 	STEP In 

A. 	Reassemble or reconstitute Panel I to write a second RFP 
that will propose a quantitative health-risk assessment. 
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Iv. 

Studies to be conducted thruufl the second RFP: 

Quantitative health risk assessment. 

	

Purpose: 	A quantitative health-risk assessment Is Important 
to determine the potential risks posed by the plant 
to the surrounding population. The quantitative 
health risk assessment will be based in part on the 
data compiled during the toxicologic review and 
dose reconstruction. The risk assessment will 
ascertain the level of risk of residents In the 
area surrounding the plant. This would include 
health risks from both radionuclides and chemicals 
identified on-site and off-site. 

	

Product: 	A quantitative, level 3 risk assessment, Including 
hazard Identification, dose response, exposure 
assessment and risk characterization based in part 
on the toxicologic review and dose reconstruction 
completed previously, a series of meetings with 
Panel II to describe health risk assessment 
activi ties in progress, and a document that 
snrinarlzes the panel's critique of the health-risk 
assessment activi ties conducted under the second 
RFP. 

Timeframe: One year, beginning May 1991, to June 1992. 

Other studies as determined by Panel II 

	

Purpose: 	After three years of. studies, Panel It will 
conclude Its review of the findings of the 
toxicologic 	review, 	dose reconstruction, 	and 
quantitative risk assessment and will make 
reconmendatlons on whether to proceed with health-
related studies. It must be understood that there 
are reasons other than scientific reasons for a 
reccnendation in support of further health studies. 

	

Product: 	A document surnuarizing the Panel's recomendatIons 
concerning health-related studies. 

Tlnefrarne: Six months, beginning June 1992. 

ORGOING RESEARCH 

In addition to the above-mentioned studies, the state must 
maintain an ongoing level of involvement In assessing the 
impact of the plant on the surrounding populations. The state 
and DOE must show that they are fully apprised of the potential 
health affects during the period the plant continues to 
operate. Toward this end, the following activities are 
nec es s a ry: 
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B. 	Contribution 	to 	the 	states 	cncer/blrth 	defet5 
ditabases. 

Colorado currently operates a database for cancer and 
birth defects for cQnparl.son with levels found in the 
general population. DOE will contribute funds to support 
the databases for studies In the vicinity of the facility. 

Product: 	Maintenance of statewide cancer and birth defects 
registries at levels that are capable of supporting 
quality health Investigations. 

Tlineframe: Five years, beginning October 1989. 

B, 	Risk comunlcation. 

CDH will perform an extensive health-risk cotrinunlcation 
Initiative based on the results of the toxicologic 
review, dose reconstruction and quantitative health risk 

Product: 	A inechanisa through which information concerning 
the toxicologic review, dose reconstruction, risk 
assessnent and recomendations concerning further 
h.ealth..'relatèd studies can be effectively 
canun1cated to the general public. 
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Attachment E 
Revised 6/26/89 

DOE FINANCINfi VOR 5IAft ENVUUNM.NIPIL MONITORING 
AND OVERSIGHT AND HEALTh-RELATED STUDIES 

I. INITIAL UPFRONT EXPENSES 

Special Projects 

Update emergency response plan 
Evaluate env1rorental monitorl ng prograz 
Review maximum credible ace! dent 

TOTAL 

EquIpment and Supplies 

Air quality control 
Radiation control 
Mazardous materials and waste management 
Water quality control 
Laboratory equipment 
Emergency response 

TOTAL 

TOTAL UPFRONT EXPENSES 

$100,000 
30,000 
20,000 

150,UQ0 

$ 10,000 
10,000 
20 1 000 
10,000 
425,000 - 
105,000 
560, 000 

$730,000 

II. ONGOING ANNUAL EXPENSES - STATE F190-94 
(July 1, 1989 - June 30, 1994) 

A. 	Air Quality Control Division 

On-site inspections, ambient monitoring of 
VOCs, cp11ance evaluation, modeling 
verification of YOC's emissions facts, 
oversight of DOE stack tests and OEM 
installation•and operations $135,000 

Off-site ambient air monitoring of VOCs at 
three locations plus split VOC tests of 
stack emissions 230,000 

Equipment and travel 10,000 
TOTAL 375,00O 

S. Environmental Epidemiology and Disease Control 
Division 

Environmental toxicology support for all 
environmental activities in regulatory and 
cleanup decisions 	 S 85,000 

Management and coordination of all health- 
related activities per Attachment D 	 65,000 

TOTAL 	 510,00 
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C. Hazardous Materials and Waste Management Division 

Review of CERCLA activities particularly 
cleanup of 881 Hillside, 903 Pad, Mound and 
Trenches, and Solar Evaporation Ponds 	$170,000 
Review of RCA activities - waste treatment 
and storage inspections, conl lance, 
corrective actions, envirorvnental audit. etc. 	260,000 
Ground-water rnonl tori ng program, both on-si te 
and off-site locations 	 70,000 

TOTAL 	 00,00( 

0. RadIation Control Division 

Monitor and analyze radioactive emissions 
and generation, use, haulage, storage, and 
disposal of radioactive pint and review 
WIPP and low-level radioactive waste disposal 
Initiative 	 $ 75 9 000 
Increased radiation monitoring of air, surface 
water, ground water and soils 	 115,000 	- 

TOTAL 	 Tr9r,000 
Water Quality Control Division 

Perform oversight data analysis, stream 
classification evaluations, permit review, 
and 401 certificatIon 	 $ 75,000 
Drinking water - confirm quality In public 
water systems 	 15,000 
Equipment and travel 	 15,000 
Surface water monitoring and data analysis 	60,000 
Ground-water modeling and data management 	55,000 

TOTAL 	 ZaQ,UUU 

Laboratory DlvIs.lon 

Staff support 	 S 50,000 

Emergency Response Activities (CDH and 000ES) 

CDH - enhance coordination and capabilities 
for response to possible Incidents involving 
hazardous or radioactive material from 
Rocky Flats Plant 	 $ 60,000 
000ES - update the emergency response plan 
for R.F, improve comunications, public 
information, training and exercises 	 85,000 

TOTAL 	 4145,UU0 
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H. Coordination and Information Exchangc 

Increase public understanding of waste 
management and cleanup activities at the 
plant and coordinate various CPH activities 
related to Rocky Flats 

Update envirorinental monitoring program 
annually 

TOTAL 	 - 

TOTAL ANNLML EPE)LSES 

III. HEALTh-R.ELATED INITIATIVES - FIrst Year 
(See Attadaent 0) 

$1 60,000 

15,000 
$175.00cJ 

$1,805,000 

$700,000 

1 
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6 /28/89 

AMENDMENT NO. 4 TO MUTUAL COOPERATIOR AGREEMENT 
CETWEEN THE STATE OF COLORADO AND 

THE UNITED STATES DEPART7IENT OF ENERGY 
FOR THE ROCKY FLATS PLANT 
(No. DE-FC04-79AL11209) 

THIS AMENDMENT NO. 4, entered into and effective this 28th day 
of June, 1989, is by and beteen the United States of America 
represented by the United States Department of Energy (WDOE), and 
the State of Colorado, represented by the Colorado Departnent of 
Health (UCDHII) 

WHEREAS, DOE and CDH entered into the above-referenced Mutual 
Cooperation Agreement (Agreeinent') effective May 16, 1979, for a 
period of three years and extended the Agreement for additional 
three-year periods, effective May 16; 1982; May 16, 1985; and May 
16, 1988; and 

WHEREAS, the parties desire to extend the term of the Agreement. 
through September 30, 1994; and 

WHEREAS, the parties desire to amend the Agreement to provide 
additional DOE funds to CH for its Increased level of effort for 
the following: (1) environmental monitoring and oversight of the 
air, water and soil on or around the Rocky Flats Plant; (2) 
Increased state activity and DOE financial support for emergency 
preparedness activities; (3) increased CDH efforts in the areas of 
coordination, public education and information exchange; and (4) 
environmental epidemiology and other health-related initiatives; and 

WHEREAS, as a result of such Increased level of financial 
support, CDH agrees to provide: (1) reports to DOE on the results of 
such monitoring and analysis; (2) advice and reconinendations to DOE 
in emergency response matters; and (3) perIodic reports to DOE on 
COH's public educatIon and information exchange efforts and other 
health-related initiatives; and 

WHEREAS, the parties desire to amend the Agreement in certain 
other particulars as noted herein. 

NOW, THEREFORE, the parties agree as follows: 

ARTICLE 1 - "SCOPE OF AGREEMENT IS AI'NDED BY THE ADDITION OF THE 
FULLQWIM UftMS: 

5. 	Colorado Departent of Health (CDH) and Division of 
Disaster Emergency Servfces (000ES) shall: (1) update the emergency 
response program for the Rocky Flats Plant; (2) conduct training 
jointly with DOE for local goverruients which could be affected by an 
crnergcncy at the Plant; and (3) assist 1al and statewide emergency 



response authorities with respect to possible incidents involving 
hazardous or rad1oactve naterils frcrn the plant. 000ES shall 
provide periodic reports to CDH and DOE on these activities and, 
from time to time, advice to DOE on plant operations which may have 
an Impact on the state'.s emergency response program. 

CDH shall: (1) establish a Rocky Flats Coordinator within 
CCH whose function shall be to coordinate activities of the various 
CDII divisions with regard to the Plant; (2) increase its efforts for 
better public understanding of Issues involving the Rocky Flats 
Plant, including coordination with local governments; (3) evaluate 
and interpret health information associated with envirorental 
releases at the Rocky Flats Plant by providing personnel with 
expertise in envirornental epidemiology and public health; (4) 
increase overall coordination; and (5) review material and documents 
relating to the update or revision to the Maximum Credible Accident 
defined for the plant. CDII shall provide periodic reports to ODE of 
Its activities In these areas. 

CDII shall: (1) prepare a plan for the state's env1rorental 
monitcring and analysis of hazardous and radiological materials 
which may be present In the air, water and soil on or around the 
Rocky flats Plant; such plans shall be provided to DOE for review 
and consultation; (2) provide DOE the opportunity to split samples 
taken; and (3) provide periodic reports to DOE on the results of 
said plan.- 

DOE will provide funding to CDII to purchase equipnt 
described in Attacirnent E. CDH may determine that In lieu of such 
funding, it Is more appropriate for DOE to loan such equipment to 
CDII. The parties agree that any new field instruments and emergency 
response supplies and materials which may be loaned by DOE to CDII 
shall be maintained and safeguarded In accordance with the Article 
II!, entitled "Government Property hereto. 

ARTICLE II - TMPAYMENT" IS AMENDED BY THE ADDITION OF THE FOLLOWING 
..ç nUNS: 

l.a In consideration of the performance by the state of Its 
responsibilities hereunder and in support of its increased 
coerative assistance programs, DOE will pay the state the sum of 
One Million Eight Hundred Five Thousand Dollars ($1,805,000) per 
year over the term of this Amendment No. 4. The allocation of such 
total funds shall be as described in Attachment E. DOE Financing for 
State Environmental Monitoring and Oversight and Health-Related 
Studies. The total amount shall be paid in monthly Installments. 
without invoice, on the first day of the month coairencing July 1, 
1989, and continuing through June 30, 1994, unless this Agreement is 
amended or terminated by mutual agreement. The parties agree that 
these funds are In addition to the $8,333.33 allocated in ieridment 
40. 3. 
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Lb Additionally, DOE will pay Seven Hundred Thirty thous.nd 
Dollars ($730,000) to CDH for one time Costs described in Attacent 
E. Such payments will be made in two inst.allments of Two Hindred 
Thousand Dollars ($200,000) on July 1, 1989, and Five Hundred Thirty 
Thousand Dollars ($530,000) on October 15, 1989. 

l.c 	Additionally, DOE will provide Seven Hundred Thousand 
Dollars ($700,000) to CDH to begin the activities described in 
Attachment D. Health-Related Initiatives'. Such payments will be 
made in four quarterly installments begInning July 1, 1989. DOE 
will provide continuing annual funding for the term of this 
Agreement for the birth defects and tumor registries, operations of 
the health advisory panel and risk comunication Initiatives In the 
amount of Three Hundred Thousand Dollars ($300,000) per year In 
quarterly Installments as described above. DOE will also provide 
additional resources, subject to congressional appropriations, to 
conduct the health-related Initiatives recmnended as necessary by 
the Health Advisory Panel, of which DOE will be a member, and 
approved by the Governor and the Secretary of Energy. 

3. CDH and 000ES agree: (a) to use and apply the funds 
provided hereunder for the purpose of helping to defray: (1) their 
personnel operating, travel and sport costs for those employees 
who engage I n the performance of work requi red by thi S Agreenent, 
(II) their cost to purchase or maintain the equipment utilized under 
this Agreement, and (lit) the costs of any consultants employed who 
are required to perform some of the work hereunder; and (b) that 
such costs shall Include salary and benefits of such employees 
including related acbwfnlstrative costs. 

ARTICLE III - GOVERNMENT PROPERTY 8  IS AMENDED BY THE ADDITION OF 
TH0LL0WT} I TENS: 

.4. The Government property shall be used only in connection 
with this Agreement and, upon written approval by DOE, other state 
programs; said approval shall not be unreasonably withheld. 

NOTE: ALL OF THE FOLLOWING IS ADDED: 

6.a CDH shall not be liable for any loss of or damage to the 
Government property, or for expenses incidental to such loss or 
damage, except that CDII shall be responsible for any such loss or 
asnage (including expenses Incidental thereto): (1) which results 
from the willful misconduct or lack of good faith on the part of any 
of COWs directors, managers, supervisors, or other equivalent 
representatives who have supervision or direction of all or 
substantially all of CDH's operations relating to the activities 
described in this Agreement; or (Ii) which results from a failure on 
the part of CDH, due to the willful misconduct or lack of good faith 
on the part of any of COWs directors, managers, supervisors or 
other equivalent representatives mentioned In (I) above, (aa) to 
maintain and administer, in accordance with standard practice, the 
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program 	for 	utilization, 	maintenance, 	repair, 	protctfon and 
preservation of Govcrnent property, as required above, or to take 
all reasonable staps to cnply with any appropriate written 
directions of DOE, as required above, or (bb) to establish, nairttain 
and administer, as indicated above, a system for control of the 
Government property. 

6.b Upon the happening of loss or destruction of, or damage 
to, the Government property )  CDII shall notify DOE thereof and shall 
take all reasonable steps to protect the Government property from 
further damage, separate the damaged and undamaged Government 
property, put all of the Government property In the best possible 
order 1  and furnish to DOE a statement detailing: (i) the loss, 
destroyed and damaged Government property; (If) the time and origin 
of the loss, destruction or damage; and (lii) all known interests in 
cotning'Ied property of which the Government property is a part. 

6.c Unless CDII Is responsible for the loss, destruction or 
damage to the Government property, DOE shall make repairs, 
renovations, or replacements of the damaged Government property or 
take such other action as DOE deems proper. 

S.d If CDII is responsible for the loss, destruction or damage 
to the Government property, DOE shall make repairs, renovations or 
replacements of the damaged Government property or take such other 
action as DOE deems proper, proided CDII bears the cost of such 
repairs, replacements or renovations. 

	

6.e 	If CDII Is Indemnified, 	reimbursed, or otherwise 
cpensated for any loss of destruction of or damage to the 
Government property, CDII shall use the proceeds to repair, renovate 
or replace the Government property involved or shall otherwise 
reimburse DOE. 

6.f CDII shall do nothing to prejudice the Government's right 
to recover against third parties for any such loss, destruction or 
damage, and upon requestof DOE, shall, at DOE's expense, furnish to 
DOE all reasonable assistance and cooperation (fncluthng assistance 
In the prosecution of suits and the execution of instruments of 
assignment in favor of the United States) In obtaining recovery. 

ARTICLE VII - NAPPROPRIATED FUNDS IS AMENDED BY THE ADDITION OF THE 

The parties agree to the extent provisions of this Agreement 
call for the expenditure of appropriated funds, that such provisions 
shall be subject to the availability of funds appropriated by the 
Congress which DOE may legally spend For such purposes. 
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ARTICLE 'IIi - TER!4S AND 	NDEUTS IS AEHDED BY THE ADDITION OF 
THE FOLLOWING ITEMS: 

The Agree,iient, as amended, shall continue In effect through 
Septertber 30, 1994, and may be extended if mutually agreed by the 
parties.' 

The parties agree that they will review the terms, 
activities and funding levels of the Agreement on an annual basis to 
determine if any modifications are necessary. 

The parties agree that the purpose of this Agreent Is to 
establish and Implement a monitoring program as set forth herein. 
Nothing in this Agreement shall affect the rights, obligations or 
duties of the parties as may be provided by law and nothing in this 
Agreement shall be construed to prohibit the parties from using the 
information develced under this Agreement in furtherance of their 
statutory duties, rights and obligations. 

ARTICLE IX - CONCENTRATION GUIDES 

Monitoring activities and analyses shall be governed by.: 
applicable state and federal standards and practices and by the 
concentration guides and levels set forth in paragraph 4 of the 
Memorandum of Understanding between the state and DOE and all 
amendments to said paragraph 4 and the attached Concentrations In 
Air and Water Above øackground. 

All other terms and conditions of the Agreement shall be and 
remain in effect. 

IN WITNESS WHEREOF, the parties have executed this Agreement 
this 28th day of June, 1989. 

THE UNITED STATES OF ftJ1ERICA 
	

STATE OF COLOR.ADO, PCTING 
By: U.S. DEPARTMENT OF ENERGY 
	

BY AND THROUGH THE COLORADO 

By: 
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Attachment 1 -Â 

CONCENTRATiONS IN AIR AND WATER ABOVE 4ATURAL BKGROUNO 

In July 1988, the Department of Energy (DOE) published tables of 
internal and external Ionizing radiation dose conversion factors to 
be used by its facilities in calculating potential radiation dose to 
the public and In determining conl1ance with current DOE radiation 
protection standards for the public (US88a, US88b). These dose 
conversion factors are based on the reconinendations of the 
International Cctmnissfon on Radiological Protection (tCRP) in their 
publication Nos. 26 9  30 and 48. The Incorporation of ICRP 
publication No. 48 recmnendat1ons regarding internal radiation 
dositry for transuranic niElides resulted in changes to the 
calculated Department of Energy Derived Concentration Guides (DCGs) 
for plutonium and americium Isotopes that are of interest for Rocky 
Flats Plant activities. CCGs are the concentrations which would 
result In an effective dose equivalent of 100 mrem from one year's 
chronic exposure or Intake of the radior.uclide. 

Attached are the current calculated Derived Concentration Guides for 
plutonium-238, 	-239, -240, -241 and -242, as well as fot 
amerlcium-241. In calculating these DCGs, the methodolo9y 
prescribed by DOE In a 1985 memorandum has been followed (St86). 
For calculation of air Inhalation OCGs, DOE assumes that the exposed 
individual Inhales 8,400 cubic meters of air at the calculated DCG 
during the year. Ingestion DCGS assume a water intake of 730 liters 
at the calculated DCG for the year. In order to achieve a more 
restrictive DCG, all rounding of calculated DCGs was down to one 
significant figure. 

References: 

tJS88b 	DOE/EN-0071, 'Internal Dose Conversion Factors for 
Calculation of Dose to the Public, 9  U.S. Department of 
Energy, Assistant Secretary for Environment, Safety and 
Health, July 1988. 

5t86 	Steam, R.J. Director, 	Preparation of Annual Site 
Environmental Reports for Calendar Year 1986,' DOE 
memorandum, Office of Environmental Guidance, February 
28, 1986. 
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DOE CALCULATED DERIVED CONCESTRATION GUIDES 
USING DOS CONVERSION FACTORS FROM DOE/EH-0071 

AIR INHALATION 

Radionuclide (Lunq Clearance Class) 

	

Pu-238 	(W) 
(Y) 

Pu-239,-240 (W) 
() 

	

Pu-241 	(W) 
(Y) 

	

Pu-242 	(W) 
t) 

	

Ai-241 	(W) 

DCG (pCt/m31 

• 	0.02 
- 	0.02 

0,02 
0.03 

1 
2 

0.02 
0.03 

0.02 

WATER I1GESTI0M 

Radionuclide (GI Absorption Fraction) 	DCG (pCi/i) 

Pu-238 (1.OE-3) 30 
(1.OE-5) 2,000 

Pu-239,240 (1.OE-3) 30 
(1.OE-5) 2,000 

Pu-241 (1.OE-3) 1,000 
(1.OE-5) 100,000 

Pu-242 (l.OE-3) 30 
(1.OE-5) 2,000 

Aa-241 (1.OE-3) 30 

NOTE: 	The preceding calculated DC&s are based on an annual 
radiation protection standard of 100 rre/year effective dose 
equivalent, an Inhalation rate of 8,400 lIters/year, and ingestion 
rate of 730 liters/year, and dose conversion factors from  
DOE/EH-0071, OInternal Dose Conversion Factors for Calculation of 
Dose to the Public, 2  U.S. Departent of Energy, Assistant Secretary 
for Environent, Safety and Health, July 1988. Calculated DCGs were 
rounded down to one significant figure. 
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