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EPA Ccxnnent 

1. The draft work plan does not mention the irrigation pipeline through 
the landfill along the Annadale alignment. This issue must be 
addressed in the work plan. The work plan should contain any available 
historical information about the construction of the pipeline and 
immediate surrounding soil conditions. An approach should be included 
to investigate or remove this source of water into the trash prism. 
This source of water may be contributing to the generation of leachate. 
If further evidence of leachate from this mecheuiism is discovered the 
work plan should include a plan and schedule to investigate the extent 
and nature of the leachate generated. 

CDM Response 

Preliminary information on the pipeline has Ijeen obtained from the City 
and is included in Section 2.13. A work plan task has been added 
regarding leachate investigation which w i l l address the potential for 
the pipe acting as a source for leachate. 

EPA CoBment 

2. The possibility of overall leachate in the landfill is not adequately 
considered in the work plan. It does not seem unreasonable that 
leachate may exist because municipal trash is generally 20-30% water 
and the landfill has never been capped to exclude infiltration. One 
possibility is the application of the HELP model to predict the 
significance and magnitude of infiltration. The work plan should 
include a plan to d r i l l into the trash prism to locate, characterize 
and attenpt to estimate the volume of the leachate i f evidence to 
support the existence euid possible location of leachate is discovered. 
The work plan should consider and evaluate indicator parameters v^ich 
may include BNA's, salts or metals to suggest leachate contamination of 
the groundwater. VOC's w i l l not necessarily indicate leachate as this 
may be the result of migrating landfill gas. However, nonvolatile 
contaminants in the groundwater may indicate a leachate type mecheunism. 

CDM Response 

As described above, a new RI Task (Section 5.3) has been added to 
investigate the potential for leachate generation. Drilling may be 
perfonned in the trash prism i f there is sufficient evidence to suggest 
that significant quantities of leachate exist in the prism. 

EPA Conaent 

3. The work plan should include a plan to review any existing evidence of 
possible previous infiltration into the landfill and specific areas 
prone to ponding and infiltration. Sources of evidence to suggest 
infiltration may include previous topographic maps and aerial 
photographs. 
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CDM Response 

The issue of ponding and infiltration of ponded water has been 
addressed in the new leachate task, Section 5.3 

EPA Comment 

4. Section 1.3 RI/FS Objectives, Page 1-4, states the objective of the RI 
is to characterize the nature and extent of the contamination. The RI 
should also make a reasonable effort to characterize the nature of the 
source of contamination which is assmed to be landfill gas and 
leachate. Without adequate knowledge of the nature of the source a 
long term remedy will be difficult to design. 

CDM Response 

Section 1.3 has been revised to be consistent with Section 3.0, the 
conceptual site model. The site model assumes that the landfill refuse 
prism is the source; landfill gas and leachate are the primary "release 
mechanisms". The Final Work Plan has been structured to adequately 
characterize these release mechemisms. 

EPA Comment ' 

5. The work plan should include an approach to compare and correlate the 
soil gas contaminant list with the contaminants found in the ground
water to determine if the soil gas migration mechanism can be verified 
as the only or domineuit mechanism for groundwater contamination. Also, 
soil gas sanpling for vinyl chloride alone v̂ en metheune is found may 
not be sufficient. A soil gas analysis which will allow for the 
determination of mechemism is needed for at least some of the soil gas 
sanples. 

CDM Response 

This comment has been addressed in the revision of the soil gas task, 
Section 5.2. Also, Section 3.0 has been updated to reflect the 
proposed additional data collection activities. 

EPA Comment 

6. The work plan should include some effort to analyze and correlate the 
historical punping practices of the nearby irrigation wells with 
historical grounciwater contamination results to anticipate the effects 
of these wells on the RI/FS sanpling and results. 

CDM Response 

An effort will be made to determine the historical punping practices of 
all irrigation wells within a one mile radius of the site. This 
statement has been included in Section 5.3. The irrigation punping 
will not affect the water quality sanpling, but will be very inportant 
in determining groiondwater flow fields as they will relate to 
remediation. 



EPA Comment 

7. Throughout the draft work plan but, especially in Section 2.3 Existing 
Data, reference to the specific monitoring well and specific study 
should be given for each statement about previous findings. Also in 
Figure 2-3 the data for MW-4 does not match the data given in Appendix 
A. A thorough QC check should be made to ensure that the figures match 
the tables of data. In addition, i^pendix A-2, ;^)pendix A-3, and 
Appendix A-4 referred to on Page 2-13 do not exist in the draft work 
plan. 

CDM Response 

The specific studies from v^ich a l l grovmdwater data were obtained are 
referenced in Appendix A, and this statement has been added to Section 
2.3. The data for W-4 in Figure 2-3 have been corrected. A l l 
appendices have been included in the report. 

EPA Comment ° 

8. Section 3.2.1 should include the reference for the statements about 
conposition and generation of landfill gas. 

CDM RespcHise 

Information included on the conposition and generation of landfill gas 
was taken in part from the Critical Review and Summary of Leachate emd 
Gas Production from Landfills by Frederick Potlard and Stephen Harper, 
August 1986. 

EPA Comment 

9. Page 3-2, Paragraph 2, states that surface soil w i l l be sanpled to 
ascertain the possibility of human exposure due to volatile contami
nants adhered to soil particles. Surface soils may be sanpled for 
VOC's but should also be sanpled to determine i f other nonvolatile 
contaminemts have been deposited by erosion or movement of contaminated 
soi l . The absence of surface seeps at the face of the lemdfill does 
not exclude the possibility of this pathway. 

CDM Respcmse 

Section 3.2 has been revised to include a pathway that includes surface 
runoff/erosion. Surface soil sanples w i l l be analyzed for VOCs, BNAs, , 
pesticides/PCBs, herbicides, metals emd dioxins, as stated in Section 
5.8. 

EPA Comment 

10. Section 3.2.2 Leachate suggests that due to the absence of records 
about licjuid waste being disposed at the lemdfill leachate from this 
mechemism is unlikely. The records kept for the landfill are poor and 
no assunptions about the lack of liquid waste at this lemdfill should 



be made. Also the origin of the information eibout the deepest portion 
of trash should be stated in the work plan or more thoroughly 
investigated. 

CDM Response 

The wording in Section 3.2.2 has been modified regarding the potential 
for liquid waste disposal. Also, a reference regarding depth of refuse 
burial has been added, based on previous site drilling to determine the 
depth of trash. 

EPA Comment 

11. The remedial action objectives given on Pages 3-4 and 3-5 should 
include preventing exposure to noncarcinogenic contaminants at levels 
determined in the risk assessment to present a hazard index greater 
than 1. 

CDM Response 

The remedial action objectives have been revised to discuss exposure to 
noncarcinogenic contaminants at levels determined in the risk 
assessment to present a hazard index greater them 1. 

EPA Comment 

12. Section 3.4 Preliminary Identification of Remedial Technology Types emd 
Section 3.5 Remedial Action Phasing and Operable Units appear to be 
developed on the premise that the Fresno Sanitary Lemdfill does not 
contain leachate. This fact has not been verified and should not be 
assumed at this point in the RI/FS. Consequently, these sections of 
the work plem should include discussion of leachate remediation. 

CDM Response 

The Conceptual Site Model, Section 3.0, now includes leachate as a 
potential release mechemism. The leachate investigation is discussed 
in Sections 3.4, 3.5, 4.4.4 emd 5.3. 

EPA Comment 

13. The last paragraph on Page 3-7 anticipates that the RI/FS can be 
conducted in one single process. While this would be ideal, the 
possibility exists that the RI/FS may need to be done in a phased 
approach. A phased approach may require revision of the site 
conceptual model emd subsequent sanpling. The work plem should include 
some discussion of this possible project pathway. 

ODM Response 

The possibility of a phased approach is discussed in Section 3.5. 



EPA Comment 

14. Section 4.2.2 and Section 5.6. Ambient Air Investigation should be 
revised to reflect the fact that ambient air sanpling will be performed 
and is not a contingency. 

CDM Response 

Sections 4.4.2 and 5.6 have been revised to reflect CDM's plem to 
collect ambient air sanples. 

EPA Comment 

15. Section 4.4.3 Soil Gas Investigation should include some discussion of 
investigation the effects of a possible hardpan layer at the site on 
soil gas migration. There may exist effectively two soil gas 
environments. Also, this section should include some discussion of the 
modeling of the mechanism of soil gas and contaminant migration. Is 
the soil gas migration all pressure-driven or is there some 
diffusion-driven contaminant migration? 

CPn Response 

The soil gas modeling effort will consider the effects of a possible 
hardpan layer on soil migration. The revised soil gas discussion is 
included in Sections 4.4.3 and 5.2. 

EPA Comment 

16. Section 4.4.6 Risk Assessment should include discussion of a plem to 
characterize the agricultural produce exposure pathway near the 
lemdfill because this exposure pathway will be considered in the risk 
assessment. The seasonality of produce should be considered and should 
not be allowed to present a delay in the RI/FS schedule. If 
seasonality does present a scheduling problem the EPA risk assessment 
contractor could possibly make arrangements for sanpling. 

CDM Respcmse 

The agricultural exposure pathway has been identified in Section 4.4.6. 

EPA Comment 

17. Page 5-6 second paragraph first sentence states that there are 
presently thirteen methane monitoring wells. The EPA soil gas report 
states that there are seventeen gas monitoring wells. 

CDM Response 

This sentence has been corrected and now states that there are 
presently 17 metheme monitoring wells. 



EPA Comment 

18. Section 5.2 Soil Gas Investigation should include cjuantifying benzene 
in the soil gas as an objective. This is necessary because benzene is 
a known carcinogen. Also, some effort at a literature search should be 
made to verify that vinyl chloride is not.likely to be detected where 
no methane cem be detected. 

CDM Response 

The soil gas investigation (Section 5.2) now includes analysis for the 
8 Calderon conpounds v^ich have been detected in previous groundwater 
or ambient air investigations, including benzene. In a 1987 study by 
the South Coast Air Quality Management District, (John Wood, "Hazardous 
Pollutants in Class II Landfills", The International Journal of Air 
Pollution Control and Hazardous Waste Memagement 37, No. 5, May 1987) 
metheme was found to be a useful indicator of the presence of 
svibsurface gas migration. Methane has a lower molecular weight them 
other lemdfill gases, emd is therefore more mobile. 

EPA Comment 

19. The objectives of Section 5.3 Hydrogeologic Investigation given on Page 
5-9 should be expanded to include an investigation of the extent and 
depth of the hardpan layer at the site. This hardpan layer may play a 
significemt role in soil gas migration. 

CDM Response 

Modifications have been made to the objective statement in Section 5.3, 
emd to Section 4.4.3. 

EPA Comment 

20. Soil sanpling and analysis given on Page 5-22 should include analysis 
for metals. 

CDM Response 

Metals have been added to the list of analytical parameters. 

EPA Comment 

21. Section 3.0 Conceptual Site Model should include some discussion v^ich 
anticipates the inpacts of contaminants in soil gas or leachate on 
groundwater chemistry. 

CEM Respcmse 

The Conceptual Site Model, Section 3.0, has been revised to include a 
leachate investigation and soil gas modeling. 



EPA Comment 

22. This section should give some discussion of the results of a rising 
water table in the future and the possibility of a large reservoir of 
lipophilic contaminants, resulting from leachate, in the vadose zone 
immediately above the saturated zorie. The reference Transport and Fate 
of Contaminants in the Subsurface EPA 625-489-019 may be helpful. 

CDM Response 

See response to Comment #21. 

2416-112-RT-BWPL 
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April 15, 1991 

FBEStO SANITARY LANDFILL DRAFT RI/FS WOTK PLAN 
ICF OGMMEMT/CAHP DRESSER & NcKEE INC. RESPONSE 

ICF Comment 

1. (This 2-page comment is not repeated here for the sake of brevity). 

CDK Response 

Section 3.0, Conceptual Site Model, has been revised. The model 
considers landfill gas and leachate as release mechanisms, and surface 
runoff/erosion as secondary release mechanisms. In addition, a 
leachate investigation task, which considers recharge, has been added 
to Section 5.0. 

Storm drain debris, which is dark brown in color, was routinely 
disposed of at the Fresno Sanitary Landfill (FSL). This may explain 
local residents having reported seeing city trucks "disposing of 
petroleum products and solvents in the FSL." 

ICF Comment 

2. As previously noted in our comments on the soil-gas survey, the 
air-SWAT did not include taking air sanples over the south end of the 
lemdfill. If solvents had been dunped in the south end of the 
lemdfill, that might account for the higher concentrations in the 
groundwater plume moving off-site from that area. One might also 
expect to find higher levels of volatiles in air sanples taken at the 
lemdfill surface over that area, especially since the cover thickness 
is thinner there. Why not take some air sanples over the landfill 
surface at the south end of the landfill? That might also identify the 
general areas at which sanples of soil and refuse could be taken to 
quemtify contaminants, if any, vdiich have been held up in a smear zone. 
(See Sections 5.6 "Air Investigation", Pages 5-18 through 5-20 for 
description of air investigation). 

CEM Response 

A discussion of eunbient air sanple collection, including collection of 
sanples at the southern end of the lemdfill, is included in Section 5.7 

ICF Comment 

3. Previous Investigations, Page 2-8, third paragraph. Mention is made of 
the contaminemts detected during the air-SWAT; however, rio concentra
tion levels are given. As a general comment, considereible data are 
included on concentrations of the various contaminants in groundwater 
(Figures 2-3, 2-4, emd 2-5), but no comparable quantification is 
presented in the landfill gas and soil gas. Why not? Was the data 
considered less reliable? 



CDM Response 

All previous soil gas and ambient air data are discussed in Sections 
2.3.2 and 2.3., and are included in Appendix A. 

ICF Comment 

4. On Pages 3-4 and 3-5, v̂ y is a range of cancer risk given (10"* to 
10"̂ )? Should this be the sum of all pathways? 

Q3M Response 

A remedial action objective is defined as a medium-specific goal 
presented in terms of the contaminants of concern, the exposure routes 
and potential receptors, and an acceptable remge of contaminant levels 
for each exposure route. (US EPA, Guidance for Conducting Remedial̂  
Investigations/Feasibility Studies, October 1988). The 10" to 10 
cancer risk range represents the potentially eicceptable contaminant 
level required in the remedial action objective. 

ICF Comment 

5. Section 3.3 lists Maximum Contaminant Levels as criteria for use in 
environmental protection. If groundwater breaks out to surface water; 
the contaminants need to meet Ambient Water Quality Criteria. 

CDM Response 

There are no natural lakes or streams near the landfill; the depth to 
groundwater makes it very unlikely that groundwater would "break out" 
to surface water. Moreover, MCLs are, in general, more protective them 
Ambient Water Quality Criteria standards. 

ICF Comnent 

6. Page 5-18. Why is it assumed that existing ambient air quality data 
are sufficient for the risk assessment source model? 

CDM RespCTise 

Section 5.7 describes the modified ambient air sanpling program. 

ICF Comment 

7. Page 4-6, Section 4.4.3, "Soil-Gas Investigation". It is stated that 
sanples will be taken at multiple depths and analyzed for total 
organics as methane; however, should temporary soil-gas probes be 
sanpled emd analyzed for both methane and vinyl chloride? Why not 
analyze vinyl chloride versus depth? That might show \^ether the vinyl 
chloride is decreasing with depth or increasing. 

CDM RespOTise 

See revisions incorporated into Section 5.2. 



ICF Comment 

8. Page 5-21, top of page. It is stated that there has been no reported 
observances of waste conveyed off-site which could potentially 
contaminate the soil. What about the water punped for irrigation near 
the landfill? 

CDM Response 

Water pumped for irrigation has been included as a potential source of 
off-site soil contamination. 

ICF Comment 

9. Table B-2, Appendix B, ARARs. Title 23, Subchapter 15, California 
Administrative Code and Title 14, CCR, Division 7 California Waste 
Management Board should be listed as ARARs. 

CDM Response 

These ARARs have been added to Table B-2. 

ICF Comment 

10. Data Quality Objectives (DQOs) do not adequately address level of data 
needed for pathways considered emd some pathways that need to be 
considered were not addressed. For exanple, for ambient air exposure, 
collecting only vinyl chloride data does not meet objective of 
"preventing inhalation of carcinogens in air..." and objective does not 
address potential noncarcinogenic health effects. Potentially exposed 
populations to be examined have not been outlined, therefore, the DQOs 
do not necessarily provide adequate information for assessing risks to 
those populations. There is no logical outline of potential fate emd 
transport pathways, potentially exposed populations and potential 
exposure routes. The work plan is, therefore, inadequate in meeting 
risk assessment data needs, because little justification is provided 
for the pathways considered and for those eliminated. A diagrammatic 
Conceptual Site Model should be prepared. 

CDM Response 

See revisions in Section 3.0, Conceptual Site Model emd Sections 4.4.3 
and 5.2, Soil Gas. The number of people estimated to be living within 
1/2 mile of the site has been added to Section 2.1.4. Numerical data 
quality objectives for each remedial investigation task will be 
presented in The SAP. 

ICF Comment 

11. In general, all statements based on previous investigations should be 
referenced. 

CDM RespCTise 

The specific studies from which all groundwater data were obtained are 
referenced in ̂ pendix A, and this statement has been added to Section 
2.3 
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ICF Comment 

12. According to data in Appendix A-1, the data for groundwater monitoring 
well W-4 is incorrect in Figure 2-3. It should be noted, that the 
tabulated data shown in Figure 2-3 for wells W-4 and MW-4 are 
identical. 

CCTi Response 

In Figure 2-3 the data for well W-4 has been corrected. 

ICF Comment 

13. Groundwater monitoring well EW-1 is an intermediate well, according to 
Appendix A-1, and should not be included in the summary of shallow 
wells, Figure 2-3. 

CDM Response 

Well EW-1 has been designated as a "shallow well" in ̂ pendix A. 

ICF Comments OTI Health and Safety Plan 

1. On Page 12, the route to the hospital is described to Valley Medical 
Center. On Page 13, the route arrows appear to end up at Industrial 
Medical Group. Although Valley Medical Center is shown, the route 
arrows do not go there. 

CDM Response 

The Health and Safety Plem has been modified to depict the route to the 
Valley Medical Center. 

2416-112-RT-BWPL 
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FRESNO SANITARY LANDFILL DRAFT RI/FS WORK PLAN 
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tXS Comnent 

1. When monitoring wells are no longer in use, the wells should be closed 
using Department of Water Resources published criteria. 

CDM Response 

This comment will be addressed in the Sanpling and Analysis Plan (SAP). 

MS Comment 

2. If the monitoring well system is to operate continuously in order to 
prevent any data loss spare punps and sampling materials should be kept 
available by the operator(s). 

CDM Response 

This comment will be addressed in the SAP. 

DBS comment 

3. A schedule should be prepared for checking sanpling punps, meteorologi
cal instrioments, extension cords, crimps in sanpling tubing, and leaks. 

CDM Response 

This comment will be addressed in the SAP. 

2416-112-RT-BWPL 
1:15 



SFUND RECORDS CTR 

1751-00054 

Final 
Remedied Investigation and 
Feasibility Study WOrk Plan 

For 

Fresno Sanitary landfill 
Fresno, Califomia 

Prepared For: 

City of Fresno 
2326 Fresno Street 

Fresno, Cedifomia 93721 

Prepared By: 

Camp Dresser & McKee Inc. 
100 Pringle Avenue, Suite 300 
M̂ dnut Creek, Califomia 94596 

April 15, 1991 



CDM 
environmental engineers, scientists, 
planners, & management consultants 

CAMP DRESSER & McKEE INC. 

One Walnut Creek Center 
100 Pringle Avenue, Suite 300 
Walnut Creek, California 94596 
415 933-2900 Fax No. 415 933-4174 

April 15, 1991 

Mr. George Slater 
Assistant Director, Public Works 
City of Fresno 
2101 G Street, Building A 
Fresno, CA 93706 

Submittal of Final Work Plan and Response 
to Comments on the Draft RI/FS Work Plan -
Fresno Sanitary Landfill 

Dear Mr. Slater: 

Camp Dresser & McKee Inc. (CDM) has reviewed the Draft RI/FS Work Plan 
comments svibmitted by the Environmental Protection Agency (EPA) and 
received on March 15, 1991. Please find attached the response to those 
comments and the revised Final Work Plan document. A copy of these 
deliverables has also been transmitted to Bret Moxley of the EPA. 

Please do not hesitate to call if you have emy questions regarding this 
matter. 

Very truly yours, 

CAMP DRESSER & McKEE INC. 

Wayne Pickus 
Project Manager 

11 



FRESNO SANITARY LANDFILL RI/FS VKJRK PLAN 

TABLE OF CQNlliNl'S 

Section Page 

1.0 INTRODUCTION 1-1 

1.1 Site Location emd History 1-1 
1.2 Remedial Investigation/Feasibility 1-3 

Study (RI/FS) 
1.3 RI/FS Objectives 1-4 
1.4 Organization of the Work Plan 1-5 

2.0 SITE SETTING AND BACKGROUND 2-1 

2.1 Environmental Setting 2-1 
2.1.1 Climate and Meteorology 2-1 
2.1.2 Regional Geology and Hydrology 2-1 
2.1.3 Surface Water and Drainage 2-3 
2.1.4 Land Use and Demographics 2-4 

2.2 Previous Investigations 2-4 
2.3 Existing Data 2-12 

2.3.1 Groundwater 2-12 
2.3.2 Soil Gas 2-14 
2.3.3 Air 2-16 

3.0 CC»ICEPTUAL SITE MODEL 3-1 

3.1 Introduction 3-1 
3.2 Contaminemt Release Mechanisms and 3-1 

Affected Media 
3.2.1 Landfill Gas 3-1 
3.2.2 Leachate 3-3 
3.2.3 Surface Runoff/Erosion 3-4 

3.3 Preliminary Identification of Remedial 3-4 
Action Objectives 

3.4 Preliminary Identification of Remedial 3-5 
Technology Types 

3.5 Remedial Action Phasing emd Operable Units 3-7 

4.0 DATA QUALITY OBJECTIVES 4-1 

4.1 DQO General Discussion 4-1 
4.2 DQO Development 4-1 
4.3 Analytical Levels 4-2 
4.4 DQOs By Field Task 4-4 

4.4.1 Groundwater Investigation 4-4 
4.4.2 Ambient Air Investigation 4-5 
4.4.3 Soil Gas Investigation 4-6 
4.4.4 Leachate Investigation 4-7 
4.4.5 Surface and Subsurface Soil 4-8 
4.4.6 Conceptual Model 4-9 
4.4.7 Risk Assessment 4-9 
4.4.8 Feasibility Study 4-10 

i 



Section 

5.0 

6.0 

7.0 

FRESNO SANITARY LANDFILL RI/FS WORK PLAN 

TABLE OF CONTENTS (continued) 

Page 

REMEDIAL INVESTIGATION TASKS 5-1 

5.1 Project Planning 5-1 
5.1.1 Health and Safety Plan (HSP) 5-1 
5.1.2 Field Sanpling Plan 5-2 
5.1.3 Quality Assurance Project Plan (QAPP) 5-3 
5.1.4 Data Management i^proach 5-4 

5.2 Soil Gas Investigation 5-5 
5.3 Leachate Investigation 5-9 
5.4 Hydrogeologic Investigation 5-11 
5.5 Groundwater Investigation 5-15 
5.6 Residential Well Sampling 5-18 
5.7 Air Investigation 5-21 
5.8 Surface and Subsurface Soil Investigation 5-23 
5.9 Reporting 5-25 

5.9.1 Site Characterization Simtmary 5-25 
5.9.2 Remedial Investigation (RI) Report 5-26 

FEASIBILITY STUDY TASKS 6-1 

6.1 Introduction 6-1 
6.2 i^pliccible or Relevant emd Appropriate 6-1 

Requi rements (ARARs) 
6.2.1 ARARs Identification Process 6-3 

6.3 I n i t i a l Development and Screening 6-5 
of Alternatives 
6.3.1 Remedial Action Objectives 6-5 
6.3.2 General Response Actions 6-6 

6.4 Identification of Treatability Studies 6-6 
6.5 Detailed Evaluation of Remedial Alternatives 6-8 
6.6 Feasibility Study Deliverables and Schedule 6-12 

6.6.1 Technical Memorandum Identifying 6-12 
Cemdidate Technologies 

6.6.2 Technical Memorandum Documenting 6-12 
Revised Remedial Action Objectives 

6.6.3 Technical Memorandiom on Remedial Tech- 6-12 
nologies, Alternatives, emd Screening 

6.6.4 Technical Memorandum Summarizing Results 6-13 
of Conparative Analysis of Alternatives 

6.6.5 Feasibility Study (FS) Report 6-13 

PROJECT MANAGEMENT PLAN ,7-1 

7.1 Project Organization and Key Personnel 7-1 
7.2 Subcontracting Plan 7-2 
7.3 Project Communication 7-2 
7.4 Project Schedule 7-2 

References 



B 

FRESNO SANITARY LANDFILL RI/FS WORK PIAN 

TABLE OF CONTENTS (continued) 

APPENDICES 

Summary of Analytical Data 

A-1 Groundwater - Volatile Organics 
A-2 Groundwater - Pesticides 
A-3 Groundwater - Metals 
A-4 Groundwater - Water Quality Parameters 
A-5 Soil Gas 
A-6 Ambient Air 

Potential Applicable or Relevant and ppropriate 
Standards, Requirements, Criteria, and Limitations 

Table 

2-1 

5-1 

5-2 

5- 3 

6- 1 

LIST OF TABLES 

List of Previous Investigations 

Elevation and Conpletion Data for Existing 
On-site Monitoring Wells 

Proposed Groundwater Sampling Program Schedule 

Ambient Air Volatile Organic Conpoiond Data 

Detailed Evaluation Criteria 

Page 

2-5 

5-17 

5-19 

5- 22 

6- 9 

Figure 

2-1 

2-2 

2-3 

2-4 

2- 5 

3- 1 

5-1 

5-2 

LIST OF FIGURES 

Geologic Map of the Fresno Area 

Site Location Map 

Data Summary of Shallow Well Locations 
(up to 70 feet) 

Data Summary of Intermediate Well Locations 
(70-110 feet) 

Data Summary of Deep Well Locations 
(greater them 110 feet) 

Conceptual Contaminant Migration Model 

Soil-Gas Investigation Proposed Boring/Well 
Locations 

Hydrogeologic Investigation Proposed 
Boring/Well Locations 

Follows 
Page 

2-2 

2-7 

2-12 

2-12 

2- 13 

3- 1 

5-6 

5-12 

7-1 Project Organization 7-1 



Section One 



1.0 INTFCWJCTION 

1.1 SITE LOCATION AND HISTORY 

The Fresno Sanitary Landfill (FSL) is located four miles southwest of the 

City of Fresno in Fresno County, California. The landfill consists of 

approximately 145 acres and is bounded on the north by Jensen Avenue, on 

the east by West Avenue, on the south by North Avenue emd the west by 

agricultural fields. The area surrounding the landfill is primarily 

agricultural with several residences adjacent to the north emd south 

boundaries. 

The FSL is owned emd was operated by the City of Fresno as a Class III 

municipal lemdfill, as defined in the current California Code of 

Regulations Title 23, Chapter 3 subchapter 15 (Discharge of Waste to Land). 

The FSL is reported to be the oldest conpartmentalized municipal lemdfill 

in the Western United States (CH2M Hill, 1989). Operations begem in the 

north section of the lemdfill in 1937. Short trenches were dug to a depth 

of 3 feet (eventually increased to a depth of 25 feet); waste was dunped 

into the trench by collection trucks, the pile was leveled off emd 

conpacted; a second trench was dug adjacent to the first trench, and the 

dirt from the second trench was used to cover the waste f i l l . The landfill 

area was never lined. 

According to the FSL Closure and Post-Closure Maintenance Plan prepared by 

mcOti in December 1989, from 1937 to 1964 the lemdfill received only 
domestic wastes from various sources. From 1964 until the site closed in 

1989, the lemdfill received only municipal wastes collected by the City. 

The average waste stream consisted of 16,500 tons per month; the total 

waste quemtity is approximately 4.7 million tons (assuming em in-place 

refuse density of 1,200 lbs/cubic yard), or 7.9 million cubic yards (EMCON, 

1989). According to EMCON's report, the lemdfill accepted approximately 

500 pounds per day of waste from local convalescent homes and the Fresno 
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Dialysis Center, with approval from the County Health Department. The time 

periods that these wastes were received is not known. 

At the time of its inception, the landfill was primarily located north of 

Annadale Avenue. The depth of the lemdfill was approximately 10 to 15 feet 

below the surrounding terrain. The City expanded the landfill to the south 

of Annadale in 1945. Prior to this expansion em irrigation cemal extended 

in an east-west direction through v^at is now the south portion of the 

landfill. After expansion, this canal was replaced with a pipeline that is 

currently in use emd is covered by lemdfill material. In June, 1984, the 

edge of the pipeline was excavated and a video camera was drawn through the 

pipeline to check the pipe's integrity. This effort showed that the pipe 

sagged considerably. This sag is probably due to ground settling from the 

weight of the landfill overburden. 

The City began the process of closing the landfill by filing a Negative 

Declaration with the California Regional Water Quality Control Board 

(RWQCB) in August, 1981. The FSL was first evaluated by the Superfund 

program eis a result of a CERCLA Section 103 (c) notification filed by the 

City of Fresno Solid Waste Memagement Division on May 27, 1981. The 

California Department of Health Services (DOHS) conducted a preliminary 

inspection of the site in Jxane 1984 in response to complaint letters from 

nearby residents. The Preliminary Assessment determined that off-site 

migration of methane gas and a variety of hazardous volatile organic 

chemicals in the groundwater had been docijmented. 

The problem of methane gas was first identified in June 1983, when the 

Fresno City Public Works Department and the County Health Department 

conducted a preliminary investigation using porteible equipment. A metheme 

monitoring system consisting of 17 metheme monitoring wells have since been 

installed. In November 1984 the City installed methane migration barriers 

along the northern and southern boxondaries of the landfill. The barriers 

are trenches 26 feet deep containing a vertical sheet of plastic and filled 

with rock, vhich have two horizontal perforated PVC pipes at depths of 12 
emd 19 feet v^iich vent passively to the surface. 
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Gro\indwater monitoring efforts have included sanpling domestic-private, 

irrigation, emd monitoring wells near the lemdfill. Sanpling has been 

conducted by the City, DOHS, emd the RWQCB. Samples have been analyzed for 

general mineral constituents, physical parameters, anions/cations, trace 

metals, EPA method 601 and 602-volatile organics (VOCs), emd pesticides. 

VOCs are reported to be in the shallow aquifer at levels reported to be in 

excess of Applicable or Relevant and Appropriate Requirements (ARARs) (CH2M 

H i l l 1989). 

Most recently EPA's Technical Assistance Team sanpled soil gases beyond the 

methane barriers for VOCs including vinyl chloride. Data from this 

sanpling show that methane and other VOCs have migrated past the methane 

barriers on the north and south sides of the lemdfill. The FSL was placed 

on the National Priorities List (NPL) on October 4, 1989. On September 21, 

1990 a consent order was signed between EPA and the City of Fresno (City). 

The order requires the City to conduct a RI/FS emd undertake a l l actions 

required by the terms and conditions of the order in accordemce with the 

provisions of CERCLA and the National Contingency Plan (NCP) 40 C.F.R. Part 

300 et. seq., as amended. 

1.2 REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) PROCESS 

The RI/FS process was developed by the United States Environmental 

Protection Agency (EPA) for conducting environmental investigations under 

the Conprehensive Environmental Response Conpensation emd Liability Act 

(CERCLA), otherwise known as Superfund. The RI/FS approach is the 

methodology that the Superfund program has established for characterizing 

the nature emd extent of risks posed by loncontrolled hazardous waste sites 

and for evaluating potential remedial options. 

The RI serves as the mechemism for collecting data to characterize site 

conditions, determine the nature of the waste, assess risk to hvinan health 

and the environment, and conduct treatability testing as necessary to 

evaluate the potential performance emd cost of the treatment technologies 

that are being considered. In addition, the RI data supports the design of 

selected remedies (EPA, 1988). The FS serves as the mechanism for 
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1.3 RI/FS OBJECTIVES J 

development, screening, and detailed evaluation of alternative remedial 

actions. Data from the RI is used to develop alternatives emd screen 

technologies. The range of developed alternatives drives siabsequent site 

characterization and/or treatability studies. 
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The objective of a remedial investigation is to characterize the nature and 

extent of contamination and the associated risks to humem health emd the 

environment. This objective is met by collecting data to characterize the 

site that meet the needs of the risk assessment and the remedial alterna

tives evaluation. For the FSL site, the landfill is the identified source; 

the primary pathways of concern eire landfill gas and leachate, and their Q 

effects on groimdwater. These pathways will be characterized to provide 

data necessary to adequately determine the nature emd extent of 

contamination. 1 
I The overall objective of the FS is to provide the decision makers with an 

assessment of alternatives vAiich will result in cleemup of the site in a 

protective and cost effective manner. The FS includes a description of a || 

remge of alternatives, emd em evaluation emd conparison of these alterna

tives against a defined set of criteria. These criteria include protection 

of humem health emd the environment, conpliance with ARARs, long-term 

effectiveness, reduction of toxicity, mobility, emd volxome, short-term 

effectiveness, inplementability, cost, and state and community acceptamce. 

1 
i 

A concurrent objective of the RI/FS is to meet all requirements of landfill Q 

closure under State of California regulations. The specific state 

regulations to be addressed include the water monitoring program 

requirements of CAC Title 23, Subchapter 15 and the landfill gas monitoring 

emd general closure requirements of Title 14, CCR, Division 7. These 

regulations establish the criteria for the location, depth, and 

construction of groundwater, vadose zone, emd lemdfill gas monitoring 

wells. 

I 
1 
1 
I 
1 
1 



1.4 ORGANIZATION OF THE WORK PLAN 

This work plan is the overall guidance docviment for a l l RI/FS project 

activities at the FSL site. It presents current information on site 

conditions and the tasks that relate to the RI/FS. The content of the 

RI/FS work plan is as follows: 

Section 2 presents the site background and setting of the FSL 
site. 

Section 3 presents a conceptual model of the FSL site. 

Section 4 discusses the Data Quality Objectives for the 
RI/FS. 

Section 5 presents the RI objectives and remedial 
investigation tasks to be performed on the FSL site. 

Section 6 presents the Feasibility Study tasks. 

Section 7 describes the FSL site RI/FS project coordination 
and management. 
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Section Two 



2.0 SITE SEnTNG AND BACKGROUND 

The purpose of this section is to describe the physical setting of the 

Fresno City Landfill, emd to briefly summarize the previous investigations 

v^ich have been conducted. The following discussion describes the regional 

environment, followed by a summary of previous site investigations. 

2.1 ENVIRONMENTAL SETTING 

2.1.1 Climate and Meteorology 

The Fresno Sanitary Landfill (FSL) site is situated in the eastern San 

Joaquin Valley. Coastal mountain ranges to the west insulate the valley 

from the cooling effects of the Pacific Ocean. Thus, the area is subject 

to hot dry summers emd moderate winters. Average monthly tenperature 

extremes range from 36.3°F in December to a high of 97.̂ "F in July (EMCC»J, 

1989). 

Rainfall in the San Joaquin Valley is sparse. The State of California 

Department of Water Resources (CWR) reports a maximum annual precipitation 

of 19.14 inches recorded in 1969 at the Fresno weather station, located 8 

miles northeast of the FSL. Average annual precipitation recorded from 

1951 through 1980 at the Fresno station is 10.52 inches, 90 percent of 

v^ich normally occurs between November and April. CWR has reported a mean 

annual precipitation at the FSL of approximately 9.5 inches (EMC(»I, 1989). 

The nearest wind monitoring station is at Chandler Field, located 

approximately 2 miles north of the landf i l l . The prevailing wind is 

reported to be from the northwest. 

2.1.2 Regional Geology and Hydrology 

The FSL is situated on the east side of the San Joaquin Valley, named for 

the river that drains the southern half of the Great Valley or Central 

Valley of California. The Central Valley is a large elongate northwest-
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trending asyntimetric structural trough that has been filled with a thick 

sequence of sediments, in some areas up to 60,000 feet thick (Hackel, 

1966). In the Fresno vicinity, granitic and metamorphic rocks of the 

Sierra Nevada foothills, v^ich extend beneath the Central Valley, are found 

at a depth of about 4,500 feet. A geologic map of the Fresno vicinity is 

shown on Figure 2-1. 

In the vicinity of Fresno, the near-surface geologic units include Older 

Alluvium of Quaternary age, which extends to a depth of about 500 feet 

according to Page and LeBlanc, 1969 (as referenced by ESA, 1988). There 

are also less extensive deposits of Younger Alluvium, flood-basin deposits, 

and sand dunes on the valley floor. These unconsolidated materials are 

underlain by undifferentiated continental deposits of Quaternary age, which 

overlie granitic basement. The Older Alluvium, vrtiich underlies the FSL 

(Figure 2-1) consists of interbedded layers and lenses of clay, silt, sand, 

and gravels, v^ich increase in thickness and decrease in grain size toward 

the west or center of the valley, away from the source area of the Sierra 

foothills. 

The Older Alluvium is the principal groundwater aquifer in the Fresno 

area. According to Page emd LeBlanc, as reported in ESA (1988), groxond-

water beneath Fresno is unconfined. Regionally confined groundwater does 

not occur in the vicinity of the FSL, apparently because regional confining 

clay layers, such as the Corcoron Clay found in the central part of the 

Great Valley, do not extend eastward as far as Fresno. 

In general, groundwater flow in the region is from east to west, away from 

the foothills emd toward the valley axis. However, ESA (1988) reports that 

punping depressions near the City of Fresno emd to the west locally 

influence the direction of groundwater movement. The U.S. Geological 

Survey (USGS) reported that the permeability of the aquifer is between 1 

emd 3 feet per day, vrtiich yields em anticipated groundwater flow rate 

(disregarding irrigation punping) of 1 foot per year (BSK, 1987). 

According to Kenneth Schmidt (1987) who performed a pilot extraction well 

test at the site, groundwater flow at the FSL is generally westward at a 

gradient of 4 to 5 feet per mile. 
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According to the County of Fresno Water Resources Management Plan, the area 

has been in a state of overdraft v^ich has been reflected in a continuously 

falling water table. Hydrographs constructed with data from 1924 to the 

mid-1960 show a drop of 50 to 60 feet in the shallow groundwater table 

during that time period. The Water Management Plem indicates that ground

water levels in 1978 had fallen to the lowest level in recorded history but 

since that time, there has been a slight upward trend in the area (EMCON, 

1988). 

2.1.3 Surface Water and Drainage 

The surrovmding terrain in the vicinity of the Fresno City Sanitary 

landfill is flat emd contains large areas of surface irrigated agriculture. 

It is reported that water ponding has occurred near the lemdfill. BSK 

reported that drain water accumulated near the lemdfill, particularly on 

the north end of the western side. 

The area along West Avenue, at the intersection of the Annadale Avenue 

extension, also is reported to have poor drainage during major pre

cipitation events (BSK, 1987). 

A water supply line bisects the landfill along the approximate alignment of 

the Annadale Avenue extension. The pipeline, reported to be 30 inches in 

diameter, terminates just west of the west landfill boundary. The purpose 

of the line is to supply irrigation water to the agricultural fields west 

of the facility. 

Finally, the Fresno Colony Canal passes in close proximity to the land f i l l , 

supplying irrigation water to the area. It is oriented east-west and nans 

parallel to the Annadale alignment until West Avenue, v^ere i t turns south 
emd runs parallel to West Avenue, on the east side. 
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2.1.4 Land Use and Demographics 

The FSL covers approximately 145 acres and is located 4 miles southwest of 

downtown Fresno. The site is within the city limits of Fresno, and is 

considered part of the Edison Community Planning Area. Current lemd use 

within a radius of one mile of the site includes, in order of decreasing 

intensity, farming, rural habitation,industrial, and some commercial 

activities. The site is bordered on the east and the west by vineyards and 

agricultural fields. There is one residence on the north border of the 

landfill emd four residences on the south border. Approximately 500 people 

live within 1/2 mile of the site. The Western Elementary School lies 

one-half mile east of the site. Because of the proximity of homes emd the 

agricultural use of the area, hunting and consunption of game is unlikely. 

Fresno County has 15 incorporated cities, 11 unincorporated communities, 

emd a total population of 621,000. The largest city is Fresno which has a 

population of 351,800 emd which encompasses a 100 square mile area. The 

ethnicity of Fresno Covinty is varied, emd includes the largest Southeast 

Asian refugee population in the United States. The breakdown of ethnic 

groups in Fresno County is as follows: White - 56.9%, Hispanic - 29.3%, 

Black - 4.9:, Oriental - 8%, Other - 0.9%. 

Total employment by industry includes agriculture (21.6%); services 

(18.8%); government (17.4%), emd retail trade (15.4%). 

2.2 PREVIOUS INVESTIGAnGNS 

This section of the Work Plan presents a summary of the previous 

investigations conducted on the FSL site. The discussion presented is 

based on a review of the documents presented in Table 2-1. The svimmary of 

the previous work includes a description of the objectives of each 

investigation, the activities performed under each project, and the 

findings. In addition, a general assessment of the quality of analytical 

data obtained during each investigation is also discussed. 
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TABLE 2-1 
LIST OF PREVIOUS INVESTIGATIONS 

Solid Waste Assessment Test, Proposal and Report AB3525 Caldron, December 
22, 1986. BSK & Associates. 

Final Report - Extent of Groundwater Degradation, February 9, 1987. BSK & 
Associates. 

Geotechnical Engineering Investigation - Preliminary Evaluation of Final 
Cover Material, Jensen Avenue Landfill, Fresno, CA, July 13, 1987. 
Twining Laboratories, Inc. 

Results of the Pilot Extraction Well Test at the City of Fresno Landfill, 
October 1987. Kenneth D. Schmidt and Associates. 

Review of Submitted SWAT Report for City of Fresno Landfill, Fresno County, 
March 1, 1988. California Regional Water Quality Control Board Central 
Valley Region. 

Air Quality Solid Waste Assessment Test Report, City of Fresno Sanitary 
Landfill, California, October 1988. EMCON Associates. 

Eastin B i l l Initial Estimate Closure/Post Closure Maintenance Costs, City 
of Fresno Sanitary Landfill, Fresno County, California, December 1988. 
EMC(»I Associates. 

Phase I Geologic and Hydrogeologic Investigation of the Fresno Lemdfill, 
December 23, 1988. Earth Sciences & Associates. 

Draft Environmental Inpact Report Jensen Avenue Lemdfill, Closure Plem, 
February 1989. CH2M H i l l . 

Jensen Avenue Lemdfill - Grading and Drainage Plans, June 8, 1989. CH2M 
H i l l . 

Site Grading emd Drainage Plan Design Report for the City of Fresno, Jensen 
Avenue Landfill Site, Jione 1989. CH2M H i l l . 

Phase II Investigation to Establish Extent of Groundwater Contamination at 
the City of Fresno Landfill, September 25, 1989. Earth Sciences emd 
Associates. 

Preliminary Feasibility Study for Remediation of Groundwater at the City of 
Fresno Lemdfill, September 1989. James M. Montgomery. 

Final EIR - Jensen Avenue Landfill Closure Plem, October 1989. CH2M H i l l . 
Construction of Landfill Gas Migration Control System, Jensen Avenue 

Lemdfill (Specifications), November 1989. City of Fresno, Department of 
Public Works. 

Closure and Post Closure Maintenance Plan, Fresno City Lemdfill, December 
1989. EMCCN Associates. 

Lemdfill Analysis, 1989. City of Fresno. 

Landfill Ground Monitoring Wells, May 17, 1990, City of Fresno, Wastewater 
Management Division. 

Review, Summary and Interpretation of 1989-1990 Quarterly Samplings emd 
Other Laboratory Test Results for City of Fresno Landfill Site, May 31, 
1990. Valera GeoConsultemts. 

Lemdfill Ground Monitoring Wells, July 31, 1990. City of Fresno, 
Wastewater Management Division. 



A number of studies have been conducted at the FSL site by various 

investigators. The earliest investigation was conducted by Twining 

Laboratories in 1971 to evaluate the permeability and characteristics of 

soil materials beneath the landfill, south of the extension of Annadale 

Avenue. The conclusion of the report by Twining Laboratories indicated the 

presence of three non-permeable strata of soil (ESA, 1988). 

CH2M Hill prepared a report in 1975 (as referenced in BSK, 1987) concerning 

potential expansion of the lemdfill to the west in the area south of the 

Annadale Avenue extension. The report concluded that low permeability 

clays are present beneath the disposal site expemsion area. 

BSK and Associates was retained by the City of Fresno to provide an initial 

assessment of groundwater contamination and metheme migration in 1983. Six 

groundwater monitoring wells (the "W" series wells) were installed around 

the perimeter of the lemdfill as part of that investigation (Figure 2-2). 

Analytical results from groundwater sanples collected under this investi

gation indicated the presence of Volatile Organic Conpounds (VOCs) in 

excess of drinking water standards in 4 of the 6 wells (W-lR, W-2, W-3, 

W-4). 

The BSK data for the W-series is presented in tables located in Appendix 

A-1. The general quality of the data is questionable. Only a few VOC 

conpounds were reported. No QA/QC sanples (field blanks, travel blanks, 

laboratory quality control sanples) appear to have been collected or 

emalyzed. 

In 1986 BSK completed a Solid Waste Assessment Test (SWAT) report in 

accordance with the Calderon Bill (AB 3525/3374). The purpose of the SWAT 

assessment was to determine if hazardous constituents were placed in the 

lemdfill, investigate migration of hazardous constituents from the disposal 

site, and identify threats to water and ambient air quality. The report 

described the site characteristics v^iich included geology, hydrogeology, 

land use and waste characteristics. Analytical data from the previous BSK 

investigation, described above, was included in the SWAT report. 
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The report concluded that hazardous material likely to be present within 

the lemdfill included products normally found in municipal refuse and that 

leakage of hazardous constituents (volatile organics) from the site, based 

on analytical testing of groundwater, had occurred and migrated to a 

limited extent off-site. Finally the report concluded that contamination 

of groundwater from landfill gas had not been adequately investigated. 

In 1987 BSK and Associates conpleted a report, with the objective to 

document the lateral and vertical extent of groundwater contamination at 

the FSL site. Under this phase of the project, four grovmdwater well 
clusters (the UW emd EW wells) were installed and screened at depths of 50, 

100, and 150 feet (Figure 2-2). Also, 19 additional tenporary wells were 

sanpled downgradient of the landfill. The locations of these tenporary 

wells are shown on Figure 2-2. 

The BSK 1987 report concluded that there was no significemt aquitard 

beneath the landfill at shallow subsurface depths, and that groundwater at 

the site is part of an unconfined groundwater system. With regards to 

analytical results the report concluded that bacteriological arid nitrate 

pollution were present in domestic wells, located around the landfill (BSK, 

1987). The report notes that metheme gas migration was identified 

approximately 150 feet laterally from the edge of the lemdfill. 

For both the 1986 emd 1987 BSK investigations 19 groundwater wells were 

sanpled. The wells included on-site monitoring wells and 11 private wells. 

Groundwater samples were emalyzed for VOCs, metals, pesticides, PCBs, 

bacteriological activity, emd water quality constituents. 

The report documented that the lateral extent of groundwater contamination 

reached beyond the lemdfill boundary, both up emd downgradient of the site. 

The maximum vertical extent was reported to be between 100 emd 150 feet 

below grade near the edge of the lemdfill (BSK 1987). 

The quality of the analytical data from these two investigations is 

questionable. Some of the conpounds reported to be emalyzed were not 
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reported in data summary tables. Also detection limits are not con

sistently provided. In addition, no QA/QC analytical data (blanks or 

duplicates) are reported. The data has not gone through any formal data 

validation. 

In 1987, Kenneth D. Schmidt and Associates installed and developed a pilot 

extraction/punping well, EW-1, to investigate aquifer characteristics at 

the site. Analytical results from groundwater sanples collected from the 

well detected VOCs. No soil sanpling was carried out during drilling of 

the boring; however, em SP/resistivity geophysical log was made in order to 

establish soil stratigraphy at the well location. The report describes the 

hydrogeology at the site emd presents cross sections through or near the 

site. The report concludes that there is a fairly continuous clay layer 

beneath much of the area, underlying the shallow aquifer at a depth of 80 

to 100 feet, which precludes downward migration of contaminants. However, 

the geologic cross sections were developed, for the most part, on the basis 

of water well drillers' logs from wells as far as one mile from the site. 

EMCON prepared an Air Quality Solid Waste Assessment Test (SWAT) report in 

1988. In accordance with the Calderon amendments to the Health and Safety 

Code (HSC Section 41805.5) lemdfill owners are required to analyze landfill 

gas emd ambient air emd report the results to the local air pollution 

control district (EMCON, 1988). In 1987 EMCON conducted a gas stream 

characterization, collected and analyzed ambient air sanples, performed an 

integrated surface walk to quantify emissions through the lemdfill cover, 

and investigated off-site gas migration. Landfill gas sanples were 

emalyzed for VOCs and major landfill gas conponents (methane, oxygen, 

nitrogen, and carbon dioxide). Existing monitoring wells included W-1, 

W-2, and W-3 (these wells are not the "W" series gromdwater monitoring 

wells). In addition, two new gas monitoring wells, W-4 and W-5 were 

installed. Ambient air sanples were also collected upwind and downwind 

along the perimeter of the landfill. 

The gas monitoring data reported in the SWAT indicated the presence of 

nitrogen, methane, and carbon dioxide at levels greater than the instnjment 

detection limits. VOCs exceeding detection limits included vinyl chloride 
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(VC), benzene, 1,2-dichloroethane (1,2-DCA), methylene chloride, tetra

chloroethene (PCE), 1,1,1-trichloroethane (TCA), and trichloroethylene 

(TCE). However, the report states that freon and methylene chloride, 

typical laboratory contaminants, resulted in an interference in the sanple 

results, suggesting that the quality of the data is questionable. 

Analytical results of ambient air samples, collected during the integrated 

surface walk, showed that total lemdfill gases measured as methane were 

detected in the field at 1 ppm. Concentrations of PCE, carbon tetra

chloride (CCL4), 1,1,1-trichloroethane (1,1,1-TCA), emd trichloroethene 

(TCE) ranged from 0.08 to 1.1 ppb. 

Analytical results of ambient air samples were collected over three 24-hour 

periods from September 22 to 25, 1987. Meteorological conditions were also 

monitored during the air sanpling event. Analytical results showed the 

presence of CCL4 from 0.07 to 0.09 ppb, 1,1,1 TCA from 0.60 to 2.60 ppb, 

TCE from 0.1 to 0.3 ppb, and TCE from trace levels to 1.03 ppb. Methylene 

chloride was detected at 1300 ppb in one sanple. However the lab report 

states that possible interference from freon (TF) may have resulted in a 

high methylene chloride concentration. 

Except for the interference from laboratory contaminemts the analytical 

results for the air SWAT appear of reasonable quality. QA/QC sanples 

(blanks) were collected during the sanpling events. The data has not gone 

through formal data validation. 

EMCON also prepared a closure/post closure cost estimate report in 
accordance with the Eastin Bill (AB2448). The report was prepared as a 
basis for landfill owners or operators to dedicate funds for landfill 
closure and 15 years of post-closure maintenance emd monitoring, as 
required by the Eastin Bill. No physical work such as sanpling or well 
installation was performed under this investigation. 

Earth Sciences (ESA) was retained in 1988 to refine emd expand the geologic 

emd groundwater database at the site. Two studies were conpleted. The 

Phase I geologic emd hydrogeologic investigation was performed emd a report 
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prepared in 1988 to adequately define geologic and hydrogeologic conditions 

in the immediate vicinity of the FSL. Under this investigation previous 

data was reviewed, five new borings were drilled, (of these borings, one 

was converted into an observation well and the remaining four were 

converted into groundwater monitoring wells,) downhole gamma ray logging of 

existing and new borings was conpleted and one multiple-well punping test 

was performed. No soil or grovmdwater sampling was conducted under the 

Phase I investigation. 

The Phase II investigation was performed to esteiblish the lateral and 

vertical extent of groundwater contamination. ESA complied and summarized 

all hydrogeologic data collected to that point emd collected groundwater 

samples from site monitoring wells emd nearby residential wells. In 

addition ESA collected groundwater sanples from 15 temporary well 

locations. 

The report concluded that the groundwater contamination occurred within the 

shallow and intermediate stratigraphic zones (depths ranging between 55 to 

110 feet). They reported that concentrations of VOCs in the private wells, 

and for the majority of the deep wells (greater tJian 110 feet) were, for 

the most part, below detection limits. However, the Phase II study 

reported vinyl chloride (VC) and TCE at concentrations exceeding federal 

and/or state action levels. 

The quality of of the analytical data collected prior to June 1989 from the 

ESA study is son»vdiat questione±)le because detection limits are not 

reported. The May emd Jvme 1989 data is of better quality. Detection 

limits are reported, but for some conpounds are higher than federal emd 

state MCL standards. A total of 60 sanples were emalyzed plus four travel 

blanks. A quality control report for five VOC conpomds was included in 

the report. 

In 1989 five other investigations were conducted on the FSL site. These 

included an EIR for lemdfill closure, a grading and drainage plan report, a 

closure emd post closure maintenance plan, and a feasibility study for site 

remediation. The feasibility study is applicable to the RI/FS process and 

is summarized below. 
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In September 1989 James M. Montgomery Consulting Engineers, under contract 

with ESA, conpleted a preliminary feasibility study for remediation of 

groundwater at the FSL site. The objective of the report was to review 

existing data on the FSL site and conduct a preliminary screening of tech

nologies for remediation of the groundwater contamination. No environ

mental sanpling or monitoring was performed under this investigation. 

The report concluded the groundwater in the area of the FSL site is 

contaminated primarily with VOCs. The report explained that compounds with 

the highest concentrations include trans-l,2 DCE, methylene chloride, TCE, 

PCE, and VC. Five detailed alternatives were identified for further 

evaluation. These alternatives included no action, groundwater extraction 

in combination with air stripping or oxidation, and disposal options. In 

addition James M. Montgomery Engineers recommended that a detailed risk 

assessment be performed on the site. 

In July and August, 1990, a soil gas survey was conducted by Lockheed 

Engineering and Sciences Conpany for the U.S. EPA. Soil gas sanples were 

collected from 42 tenporary probes outside the north and south side of the 

lemdfill perimeter, and from 17 existing gas monitoring wells. Lemdfill 

gas sanples were emalyzed for vinyl chloride emd major landfill,gas 

conponents (methane, oxygen, and carbon dioxide). 

The analytical data for on-site wells indicated the presence of metheme emd 

vinyl chloride at levels greater them the detection limit. The off-site 

probes indicated the presence of methane and vinyl chloride just outside 

the north emd south barriers. The data is useful as a qualitative 

indicator of the presence emd conposition of lemdfill gas. 

The remaining pertinent data for the site consists of analytical reports of 
quarterly groxindwater monitoring performed at the FSL site by the City. 
The data from these reports is presented in Appendix A of this work plan. 
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2.3 EXISTING DAXA 

2.3.1 Groimdwater 

This section presents and summarizes existing analytical data for the FSL 

site gathered during previous investigations (Table 2-1). A review of the 

existing data reveals that volatile organic compounds (VOCs), namely TCE, 

PCE, VC and Dichlorodifluoromethane (CCl̂ F̂ ) were consistently detected 

throughout the reported sampling events. This section will focus on these 

conpounds because, with the exception of CCljF^, they present a potential 

human health risk as reflected by low maximum contaminemt levels (MCLs). 

There is a potential that these MCLs may drive the Endangerment Assessment 

and the RI/FS process and ultimately remediation of the FSL site. CCl̂ F̂  

does not have an established MCL. However, this conpound was consistently 

detected in all sampling events and it is presented for characterization 

purposes. The MCLs for TCE, PCE and VC are 5, 2, emd 0.5 /yg/1 

respectively. 

This section presents three figures vrtiich show the concentrations of the 

four compounds discussed above, as well as other VOCs detected in the 

shallow, intermediate, and deep wells. Data collected since 1984 is 

reported in Appendix A, including data on VOCs, pesticides, metals, and 

water quality parameters. The specific studies from ̂ ich data were 

obtained are referenced in i^pendix A. 

Figure 2-3 shows the shallow well locations at the FSL site emd presents 

existing emalytical data on the VOC conpounds of interest. A review of the 

data shows that the reported VOCs have been found at concentrations 

exceeding MCLs both up and downgradient of the FSL site. Some of the 

highest concentrations are reported for wells MW-1, W-4, CW-lA, emd EW-1, 

located downgradient of the FSL site. 

Figure 2-4 shows the intermediate well locations and presents existing data 

on the four VOC conpounds. In addition to monitoring wells, private wells 

are also reported on the figure. A review of the data shows that the 

reported VOCs have been found at concentrations exceeding MCLs both up and 
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U W - I A 

IW-2A 6/K 1/89 6/89 SV89 • 
U W - I A 

PCE 

ND(0.5) 

2.8(05) 

NS ND(2.0) 
ND(0.5) 

DRY DRY 

UW-IA 1/B9 MS PCE 

ND(0.5) 

2.8(05) NS 
ND(2.0) 
ND(0.5) DRY DRY 

CCtjFs 

PCE 
ND(O.S) 

aa(0.5) 
1.1(0.6) 

ND(OS) 

NS 

NS 

ND(2.0) 
NCXaS) 

ND(0,66) 
N[)(2.0) 

DRY 

DRY 

DRY 

DRY 

TCE 
VC 

1.1(05) 
ND(0.5) 

NS 

NS 

ND(0.5) 
ND(2.0) 

DRY 
DRY 

DRY 

DRY 

TCE 
VC 

ND(O.S) 

aa(0.5) 
1.1(0.6) 

ND(OS) 
NS 

NS 

ND(2.0) 
NCXaS) 

ND(0,66) 
N[)(2.0) 

DRY 

DRY 

DRY 

DRY W E S T 

UW-2A 

AVE, 

w-3 7/84 3ffl6 12/88 5/SS aw a/so 
CCiaPj NR ND(1.0) ND(NR) 7(2.0) ND(5.0| 15(10) 

PCE 38(0.5) 32(1.0) 30(NR) 41(2.5) 32(5.0) 39(2.5) 
TCE 34{0S) 27(1.0) «I(NR) 50(2.5) 35(5.0) 27(2.5) 
VC NR ND(1.0) 120(NR) 13a(NR) 57(5.0) 80(2.5) 

1,2 DCA 5.3(0.5) ND(1.0) ND(NR) ND(25) ND(5.0) ND(2.S) 
1,tDCE 6.5(0.5) ND(1.p) ND(NR) ND(50) ND(5.0) ND(2.5) 

Ul 
v> 
z 
u 

r 
w-2 7/84 3/84 1/89 sita SVS9 

CCI2F2 ND(05) ND(1.0) NS N0(2.0) N0(5.0) 2.9(2.0) 

PCE 8.8(0.51 71(1.0) NS 8.8(5.0) 8-4(5.5) 5.7(05) 

TCE 09(0.5) ND(1.0) NS ND(1.0) 11(5.0) 6.5(0.5) 

VC NR ND(t.O) NS ND(2.0) ND(5.0) N0(0.5) 

W-6 6/84 7/84 3/86 12A8 S/89 9/89 9/90 

c a j F j ND(NR) ND(OS) NR NR 3.6(2.0) ND(2.0) ND(2.0) 
PCE ND(NR) ND(0.5) ND(1.0) ND(0.5) ND(05) ND(5.0) ND(05) 
TCE ND(NR) ND(0.5) ND(1.0) ND(NR) ND(0.5) ND(5.0) ND(0.5) 
VC ND(NR) NR ND(1.()) ND(NR) N0(2.0) ND(5.0) ND(0.5) 

DW-2A 8V86 1/89 am &90 aiao 
CCIjFj ND(0S1 NO(NR) DflY ?(£0) 29(20) 

PCE 30.5(05) 2S(NR) DRY 31(0.5) 32(05) 

TCE 3.2(05) 11(NR) DRY 19(0.5) 17(05) 

VC ND(05) ND(NR| DRY 5.3(2.0) 34(05) 

W-IR 6/84 7/84 3ffl6 1/89 S/89 9/90 

ND(NR) NR ND(1.0) ND(NR) ND(0.5) 43(2.0) 

PCE 49(NR) NR ND(1.0) 32(NR) 37(05) 32(05) 

TCE 24(NR) 24(0.5) ND(1.0) 18(NR) 15(0.5) 13(05) 

VC ND(NR) NR ND(05) S.O(NR) ND(2.0) ND(0.5) 

1,1,2,2TCA ND(NR) 62.3(1.0) 33(1.0) ND(NR) ND(0.5) ND(O.S) 

MW-1 1/39 Site »S9 sno 
cazFz 5(NR) 7(25) 170(5.0) 85(4.0) 

PCE 86(NR) 100(Z5) 81(5.0) 140(1.0) 

TCE 66(NR) 56(25) 47(5.0) 85(1.0) 

VC 55(NR) 67(10) 290(5.0) 28(1.(9 

1,2 DCA 3.3(NR) ND(2.5) ND(50) 4-2(1.0) 

W-1R 

MW-1 

w-5 7/84 3W 12i88 saa 9^9 %9a 

CCIsFj NR ND(1.0) 6a(NR) ND(NR) 3.9(0.5) ORY 
PCE ND(1.0) ND(a5) NO(NR) ND(a5) ND(a5) DRY 
TCE ND(05) ND(1.0) ND(a.5) ND(a5) ND(O.S) DRY 
VC NR ND(001) 16(HR) 20(2.0) 49(05) DRY 

CHjCI ND(1.0) NR ND(NR) 21(05) ND(0.5) DRY 

1,4DC8 NR ND(1.0) ND(1IR) 25(2.0) ND{0.5) DRY 

DW-IA a/86 1/89 sita 9t«9 a/ao 
CCIzFj ND(05) NS ?(2.0) DRY DRY 

PCE 31(05) NS ND(12.5) DRY DRY 

TCE 108(05) NS 78(125) DRY DRY 

VC ND(05) NS 100(50) ORY DRY 

1,2 DCA 21(0.5) NS ND(125) DRY DRY 

1,1 DCE 08(05) NS ND(12.S) DRY DRY 

MW-4 

<»W-5-

A 3 0 V 
A 302 
A 303 
A 304 
A 305 

/ 

I! I 
MWM 12«8 s/ea aaa a/ao 

c a i F j 33(NR) 1(2.0) ND(5.0) DRY 
PCE 220(NR) 230 140(50) DRY 
TCE 110(NR) 95(0.5) 160(5.0) DRY 
VC 110(NR) 120(20) 64(5.0) DRY 

1,2DCA ND(NR) 0.5(0.5) ND(5.0) DRY 

MW-3 502A 

EW-1 iitsr S/89 9n9 aiao 
CCIjFi ND(O.S| N0(0.5) 283(0.5) PUMP FAILED 

PCE 79(1,0) 96(05) 64(05) PUMP FAILED 

TCE 6.5(05) 40(05) 44(05) PUMP FAILED 
VC 102J(0.5) 62(20) 50(0.5) PUMP FAILED 

5 0 1 * KghestConcenfc^alion of 5 Samping Events 

A 401 y 

CCI2 Fj Dichlorodifluoromethane MCL = None ND Not Detecteij at Indicateci Detection Level 

CH3 Cl Chloromethane MCL = 2ug/l NR Not Reported 

1,2 DCA 1, 2 Dichloroethane MCL = 0.5ug/l NS Not Sampled 

1, 1 DCE 1, 1 Dichloroethene MCL = 6ug/l ( ) Method Detection Level 

1,4 DCB 1,4, Dichlorobenzene MCL = 75ug/l ? Undetermined Concentration 

PCE Tetrachloroethene MCL = 2ug/l • Groundwater Monitoring Well by ESA 

TCE Trichloroethene MCL = 5ug/l Temporary Sampling Locations by ESA 

VC Vinyl Chloride MCL = 0.5ug/l A Temporary Sampling Locations by BSK 

c: 
o 
z 

400 800 It. 

Base map and k>cations of existing wells 
trom City of Fresno Department of Public 
Works June 1988. Original map scale is 
1 in.« 200 ft. 

Notes: Numerous methane monitoring wells 
exist within landfill boundary (not shown). 

Note: Concentration of Compounds Reported in ug/l (ppb) Reference: ESA, 1988 
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•UW-lB 
UW-lB 8/86 1/89 S/89 9/89 9/90 

C d j F j ND(0.5) ND(NR) ND(20) ND(0.5) ND (20) 

PCE ND(0.5) ND(NR) ND(0.5) ND(0.5) ND (05)-

TCE ND(a.5) ND(NR) ND(05) ND(0.5) ND (05) 

VC N0(05) 7.1(NR) ND(2.0) ND(05) ND (0.5) »UW-2B 

UW-2B 8/86 1/89 5iB9 9/89 090 

CCI2F2 ND(NR) N0(NR) 7(0.5) ND(0.5) 21 (2.0) 
PCE ND(NR) ND(NR) ND(0.5) ND(0.5) ND (OS) 

TCE' ND(NR) ND(NR) ND(05) ND(0.5) ND (05) 
VC ND(NR) 7.1(NR) 3.5(20) 33(05) 25(0.5) 

1770 
5/69 NORTH 5/69 

ND<2.0) 

PCE ND(0.5) 

TCE ND(0.5) 

VC ND(2.0) 

1770 

li 

1346 
JENSEN 4/K S/89 

CCIjFj 

PCE 

TCE 

VC 

ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

ND(20) 
ND(05) 
ND(O.S) 
ND(20) 

1346 • 
T 

1642 
JENSEN 4/86 5«9 

CCIjFi 

PCE 

TCE 

VC 

ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

ND(2.0) 
ND(0.5) 
ND(0.5) 
ND(2.0) 

1642 • ,1 
J UJ 

1638< 

Z-
Ui 
c/3 

DM-2B 8f86 1/89 s/ts a>89 a«o 
CCI2F2 ND(NR) 28(NR) 27(2(? 220(1.0) 37(2.0) 

PCE 6.7(NR) 18(NR) 19(05) 17(1.0) 20(05) 

TCE 102(NR) 4.3(NR) 4.6(05) 25(1.0) 4.4(05) 

VC ND(NR) ND(NR) ND(2.0) ND(1.0) ND(a5) 

2188 
NORTH 7/84 a«6 1/89 4/S9 S/89 (rag 12«9 3/90 e/ao 9I«) 

CCIjFj NR ND(NR) ND(NR) 24(05; 60(20) 23(05) 5.9(05) 58(20) 3.2(1.0) 13(2.01 

PCE ND(1.0) ND(1.0) ND(NR) ND(NR) ND(a.S) ND(0.5) ND(0.5) ND(0.5) ND(05) ND(a.5) 

TCE ND(1.0) ND(1.0) ND(NR) N0(05l ND(0.5) ND(05) N0(O5) ND(0.5) ND(05) ND(a5) 

VC NR ND(1.0) ND(NR) ND(a5i ND(2.0) ND(0.S) ND(0.5) N0(0.5) ND(OS) ND(a5) 

DW-2B 

1912 
Site JENSEN Site 

CCIaFi ND(2.0) 

PCE ND(0.5) 

TCE ND(0.5) 

VC ND(2.0) 

LEGEND 

2188 • 
T 

DW-IB 
EW-1 

DW-IB M6 1/89 M 9 9/89 sno 
CCIzFj ND(NR) ND(NR) ND(20) ND(O.S) ND(2.0) 

PCE 26(NR) 37(NR) 48(05) 54(05) 69(05) 

TCE 135(NR) 21 (NR) 26(0.5) 36(05) 38(05) 

VC ND(NR) 23(1.0) 33(2.0) 3.1(0.5) 14(05) 

/ 
EW-1 iisr Sita aitB ai» 

CCIjFj N0(0.5) ND(05) 283(05) PUMP FAILED 

PCE 79(05) 96(05) 64(0.5) PUMP FAILED 

TCE 65(05) 40(05) 44(05) PUMP FAILED 
VC 102(05) 62(2.0) 50(05) PUMP FAILED 

ow-v 
OW-1 1/89 S«9 9ra9 9/90 

CCIjFz 47(NR) 95(1.0) 230(05) 65(20) 
PCE 6(NR) 100(25) 61(05) ND(0.5) 
TCE 11 (NR) 18(25) 16(05) ND(0.5) 
VC 3.1(NR) ND(1.0) 17(05) ND(0.5) 

bJ 

Highest Conceniration of 5 Sampling Events 

0: 
o 

CC12 F2 Dichlorodifluoromethane MCL = None ( ) Method Detection Level 

PCE Tetrachloroethene MCL = 2ug/l ? Undetermined Concentration 

TCE Trichloroethene MCL = 5ug/l • Groundwater Monitoring Well by ESA 

VC Vinyl Chloride MCL = 0.5ug/l • Private Well 

ND Not Detected at Indicated Detection Level • Private Residence 

NR Not Reported ® Private Wells, Well Log Data Not Not Reported 
Reported 

NS Not Sampled 

L 
400 

__L_ 
800 tl. 

I 

Notes: Numerous methane monitoring wells 
exist within landfiU boundary (not shown). 

Base map and locations of existing wells 
trom City cf Fresno Department of Public 
Works June 1988. Original map scale Is 
l i a - 200 fL 

Note: Concentration of Compounds Reported in ug/l (ppb) Reference: ESA, 1989 
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dovmgradient of the FSL site. However, the concentrations reported are 

lower than those reported in the shallow wells. Again the highest 

concentrations are found in wells located on the downgradient or southwest 

perimeter of the landfill. 

Figure 2-5 shows the deep well locations and presents existing data on the 

VOC conpounds reported on the figure. Private wells are also reported on 

the figure. A review of the data shows that the VOC concentrations are 

lower than those found in both the intermediate and shallow wells. Also, 

only PCE and CCl̂ F̂  are detected in the private wells, located to thie north 

and south of the site; TCE and VC were not detected in the deep private 

wells. For the upgradient deep wells UW-lC and UW-2C, no VOCs were 

detected in these wells in 1990 data. However, VC, TCE, and PCE were 

detected in the these wells in 1989, with VC the only compovind exceeding 

its MCL. 

;̂ pendix A-1 presents VOC data collected and analyzed between 1974 and 1990 

for all the wells reported on Figures 2-3, 2-4, and 2-5. MCLs for 

designated VOC compomds are reported at the bottom of each table. MCLs 

have not been promulgated for the coirpDunds that do not have an MCL 

reported on the tables. A review of the data shows that other VOC 

compounds besides the ones reported in the figures have Ijeen detected in 

the wells on and near the FSL site. The compounds, namely dichloro-

etheylene (EXTE), dichloroetheuie (DCA), dichloropropane (DCPA), dichloro

propene (DCPE), dichlorolDenzenes (DCBS), trichlorofluoromethauie, and 

methylene chloride have been reported at concentrations aixjve instrvment 

detection limits. 

^pendix A-1 also presents existing analytical data on the FSL site for 

purgeable aromatic conpounds. A number of conpounds were detected above 

instrument detection limits. They include laenzene, chlorolaenzene, 

1,2-dichlorobenzene (1,2-DCB), and 1,4-dichlorobenzene (1,4-DCB). Benzene 

was detected at concentrations exceeding its MCL of 1 fjq/1 in wells OW-1 
and EW-1. The MCL for 1,4-dichlorobenzene is 75 /yg/1. This compound was 

detected in well EW-lB, EW-2A, and W-2 at concentrations helaw 1 /ug/l. 
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Appendix A-2 present existing emalytical data on the FSL site for pesticide 

compounds. A review of the data shows that no pesticides were detected 

alx)ve instrument detection limits. 

Appendix A-3 presents the limited available groundwater analytical data for 

metals. A number of metals were detected below MCL levels. These include 

arsenic, barium, fluoride, selenium, lead, and zinc. Nitrate was the only 

compound detected above MCLs. Private wells 13()4 Jensen and 2121 Jensen 

are reported to have nitrate concentration in excess of the MCL standard 

(45,000 ug/l). In addition, monitoring wells W-2 and W-4 also had nitrate 

concentrations exceeding MCLs. Previous investigations have attributed the 

nitrate levels to the extensive agriculture in the vicinity of the FSL 

site. 

Finally, i^pendix A-4 presents groundwater analytical data for general 

water quality parameters. A review of this data shows a general trend of 

higher dissolved solids (TDS) and hardness values in shallow wells than in 

the deep wells. pH levels range from 6 to 8 for the majority of monitoring 

wells sanpled. Also, iron is detected above its secondary MCL of 300 ug/l 
(0.3 mg/l) in a number of monitoring wells reported in ̂ pendix A-4. 

2.3.2 Soil Gas 

This section summarizes existing emalytical data for the FSL site gathered 

during previous soil gas investigations. Results from VOC emd met:heme 

analysis of interior gas wells, perimeter gas wells, and temporary off-site 

prolDes, as well as monthly methane monitoring of perimeter wells, are 

discussed. All analytical data presented in ;̂ pendix A-5. 

Five interior gas monitoring wells (Figure 5-1) were sanpled in 1987 as 

part of the EMCCW Air Quality Solid Waste Assessment Test (SWAT) 

investigation. Each sanple was collected in a 10-liter Tedlar Ijag, and 

analyzed at a fixed-ljase laboratory for VOCs and major landfill gas 

conponents (methane, oxygen, nitrogen and carbon dioxide). Methane 

concentrations ranged from 27.2% to 57.02%. VOCs exceeding the detection 

limits included vinyl chloride, tjenzene, 1,2-dichloroethane, methylene 
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—I— 
UW-IC UW-IC a«6 1/89 S«9 am aiao 

CCls Fa ND(0.5) ND(NR) N0(2.0) N0(0.5) ND(20) 
PCE ND(05) ND(NR) 28(05) ND(O.S) ND(0.5) 
TCE N0(05) N0(NR) 1.1(0.5) ND(0.5) ND(05) 
VC ND(05) 7.1(NR) ND(2.0) NO(0.5) ND(05| UW-2C 

UW-2C as6 1/89 S/89 am a/ao 
CCIjFz ND(NR) NO(NR) ND(2.0) ND(0.5) N'D(20) 

PCE ND(NR) ND(NR) ND(0.5) ND(0.5) ND(0.5) 

TCE NO(NR) NO(NR) ND(0.5) ND(0.5) ND(05) 

VC ND(NR) ND(NR) ND(2.a| 5.9(0.5) ND(05) 

z 
111 
Ui 
z 
UJ 

2100 
NORTH 7/84 4/86 e/88 1/89 4/89 5«9 9/89 12/89 3/90 eiao 990 

CCIzFj NR ND(1.a) ND(NR) 14(NR) 56(NR) 10(20) 54(0.5) 12(05) 12(20) 63(1.0) 20(2.0) 
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chloride, tetrachloroethene (PCE), trichloroethane and trichloroethene 

(TCE). Vinyl chloride was detected in 4 of the 5 on-site wells (W-1, W-3, 

W-4, and W-5) at concentrations ranging from 1.4 to 2.9 ppm. Methylene 

chloride was detected in all wells at concentrations ranging from 3.7 to 34 

ppm. PCE and TCE levels ranged from less than 1 ppm in W-1, W-2 emd W-3 to 

between 2 and 6 ppm in W-4 and W-5. Benzene was detected in W-3, W-4, and 

W-5 at levels ranging from 0.8 to 2 ppm. For all VOCs, the highest 

concentrations were found in W-4 and W-5, while the lowest were found in 

W-2. 

In 1990, Lockheed conducted a soil gas survey that included the collection 

of sanples from 42 off-site temporary probes, and from the 17 perimeter 

wells illustrated in Figure 5-1. Each of the perimeter wells (MMW1-MMW17) 

has three nested points screened at approximately 5 feet, 25 feet and 40 

feet. Methane levels from perimeter wells located witJiin the landfill 

ranged from 37% to 57%, and vinyl chloride concentrations up to 56 ppm were 

detected. Elevated metheme and vinyl chloride concentrations just outside 

the barrier suggested gas migration below or arovind the barrier. These 

concentrations dropped off rapidly, within 100 feet. The gas monitoring 

wells farthest from the landfill (MMWll and MMW13) did not show detectable 

concentrations of either vinyl chloride or methane at any depth. In 

general, results of sanples collected from the shallowest depths of the 

perimeter wells outside of the lemdfill were low relative to the deeper 

concentrations. 

The 42 tenporary probes were driven to depths of 5-7 feet. Two sanples 

collected from the vineyard to the east of the landfill contained 

measureible amounts of methane emd vinyl chloride. All other points of 

detected contamination were within approximately 100 feet of the north and 

south barriers. Based on the results of previous soil-gas surveys, the 

Lockheed report states that variability of sanpling results is within 25%. 

Monthly monitoring of the 17 perimeter wells was initiated t>y the City of 

Fresno in 1989. These analytical results are included in Appendix A-5. The 

data illustrates that metheme barriers are effectively blocking off-site 

migration of lemdfill gas at the north tjarrier. This is not consistent 
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with the results of the Lockheed survey. Measurable methane concentrations 

at MMW15 indicate that a leak exists in the barrier at the south side. 

The City of Fresno was issued Administrative Order No. 90-23, effective 

February 15, 1991, by the U.S. EPA directing the City to develop a vacuum 

system for the existing methane barriers. The design of this vacuum system 

is discussed in the CDM document entitled "Methane Barrier Vacuum System 

Design Report and Operations Plan for the Fresno Sanitary Landfill" dated 

March 4, 1991. The vacuum system will be operational in early spring, 

1991. 

2.3.3 Air 

This section summarizes existing ambient air emalytical data for the FSL 

site gathered during the 1987 EMCON Air Quality Solid Waste Assessment Test 

(SWAT) investigation. Sanple locations and analytical results are included 

in Appendix A-6. 

EMCON collected 24-hour time-integrated ambient air sanples on three 

consecutive days from one upwind emd one downwind location. Each sanple was 

collected 9 feet above the ground in a 10-liter Tedlar bag. The air 

sanples contained benzene, methylene chloride, tetrachloroethylene, carbon 

tetrachloride, 1,1,1- trichloroethane, emd trichloroetiiylene. The 

concentrations of the conpounds remged from 0.07 to 2.6 ppb, except for one 

methylene chloride value of 1,300 ppb. The methylene chloride value may be 
anomalous since it was only detected in one sanple. The quality of this 

data is not known since neither sanple duplicates nor field blanks were 

collected. 

An integrated surface sanpler was also used to collect a surface air sanple 

of approximately 8 liters. The sanpling probe was held 2-3 inches above 

the landfill surface vdiile the technician walked a 2,600 linear foot grid 

over a 25 minute time period. The hag sanple was analyzed in the field for 
total organics as ntethane. A fixed base laboratory performed analyses for 
volatile organic conpounds. 
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The concentration of total organics as methane was at the detection limit 

of the OVA instrument (1 ppm). Trichloroethane was detected by the fixed 

base laboratory at 1.10 ppb. TCE, TCA, and PCE were detected at levels 

ranging from 0.08 to 0.30 ppb. The quality of this data is not known since 

neither sample duplicates nor field blanks were collected. 
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Section Three 



3.0 OGNCEPTUAL SITE NCX)EL 

3.1 INTRDDUCnCN 

The purpose of this section is to present a preliminary conceptual model of 

the FSL site, based on the existing site data and knowledge of the site 

dynamics. The asstjmed model includes the trash prism as source; landfill 

gas and leachate as release mechanisms; surface runoff/erosion as a 

secondary release mechanism; groundwater, soil , emd eimbient air as affected 

media; and the potential exposure pathways as primarily ingestion and 

inhalation by human receptors, as depicted in Figure 3-1. The site model 

is a tool to help develop preliminary remedial action objectives emd 

associated remedial action alternatives, based upon an understemding of the 

release mechanisms and the extent of release in the environment. The 

conceptual model thus provides the framework for developing the RI/FS 

activities descrilsed in the Work Plan. 

3.2 CCNTAHINANT RELEASE MECHANISMS AND AFFECTED MEDIA 

3.2.1 Landfill Gas 

Lemdfill gas generation is a microbiological phenomenon vdiich occurs 

following the disposal of organic solid wastes. The organic fraction of 

the waste provides a source of nutrients for iDacteria in the refuse prism 

which produce a waste gas consisting primarily of metheme emd carbon 

dioxide. The specific conposition of the lemdfill gas is a function of the 

age of the refuse. The landfill goes through four discrete stabilization 

phases before reaching a steady state condition approximately one to two 

years after refuse placement (Pohland, 1986). At steady state the gas is 

approximately 55 percent metheme emd 40 percent carbon dioxide with the 

remainder being nitrogen emd trace constituents. The trace constituents 

detected at the FSL, as reported in the Air Quality Solid Waste Assessment 

Test Report prepared by mCOH Associates dated October 1988, include the 

volatile organic conpoxonds vinyl chloride, benzene, 1,2-dichloroethane, 

methylene chloride, tetrachlorethylene, 1,1,1-trichlorethane, emd 

trichlorethylene. 
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Landfill gas is conveyed off-site primarily through convective mechanisms. 

As the organic fraction of the refuse decomposes, the waste gas generated 

produces a pressure in tiie landfill. A decreasing pressure gradient 

develops from the lemdfill to atmospheric conditions. This drives the 

landfill gas through the soil cover into the ambient air and through 

st±isurface soil voids. The hazardous constituents in the landfill gas come 

into contact with the environment, potentially contaminating the soil, 

groundwater, emd ambient air. Landfill gas will iDe sanpled during tJie RI 

to determine the extent of off-site gas migration and to assess the 

concentration emd constituents of the gas. 

The hazardous constituents in the landfill gas are primarily organic 

conpounds vrtiich readily volatilize when introduced to air. It is not 

anticipated that these conpoionds would adhere to the soil particles emd 

create an ingestion or dermal contact exposure patJiway. However, surface 

emd subsurface soil sanpling will be performed to evaluate the existence of 
this pathway; sanples will be analyzed for a remge of contaminemts, in 

addition to volatiles. 

In a case where landfill gas comes in contact with groundwater, em 

equilibrium is este±)lished between the gas emd tJie liquid through tJie 

exchange of molecules across the liquid-gas interface. For landfill gas, 

which is a mixture of several gases, an equilibrium is established for each 

gas. The concentration of a specific constituent of landfill gas in the 

groundwater is dependent upon the concentration emd partial pressure of 

that constituent. 

Previous studies undertaken to establish the extent of groundwater 

contamination in the vicinity of tJie lemdfill site have revealed the 

presence of volatile organic conpovmds. Some of these conpounds, including 

vinyl chloride, trichlorethene, and tetrachloroethene (ESA 1988), are also 

constituents found in the gas at the FSL (EMCC»I 1988). This appears to 

indicate that the landfill gas is migrating off-site and contacting the 

groundwater, and resulting in the gases dissolving in the grovmdwater. 
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The ingestion of groundwater potentially contaminated by landfill gas has 

the potential for causing adverse public health inpacts. Remedial 

investigation activities, including soil gas modeling, w i l l be performed to 

docviment the presence of this mechanism and to determine the extent of 

contamination, defined in terms of pollutant concentration levels and the 

lateral and vertical expemse of the contaminant plume. The constituents 

found in the soil gas w i l l be conpared to the groundwater emalyses to help 

determine i f soil gas is impacting groundwater. 

Finally, ambient air could potentially be impacted by landfill gas 

migration. As the landfill gas is conveyed along the pressure gradient 

from the refuse through the soil cover, the contaminemts cem enter the 

atmosphere, resulting in inhalation of the contaminants t>y the potential 

receptors. The magnitude and extent of this mechanism w i l l iDe quemtified 

by establishing monitoring stations under the remedial investigation emd 

conducting an ambient air sanpling program. 

3.2.2 Leachate 

Leachate is defined as water that comes in contact with the landfill refuse 

and laecomes contaminated with constituents of the refuse. The two most 

probable sources of water for leachate formation at the FSL include the 

percolation of rainfall and runoff through the existing cover emd the 

production of liquids as the orgemic fraction of the waste degrades. The 

extent of other leachate generation processes, including the disposal of 

liquid wastes and contact of the groundwater with the refuse, appear to 

have a limited potential to exist at the FSL. This is laased on the lack of 

evidence of liquid waste being deposited at the FSL, emd the occurrence of 

the groundwater table laelow the base of the l a n d f i l l . After drilling test 

holes through the landfill i t is reported t>y BSK (1984) that the depth of 

burial of refuse in the southern or deepest part of the landfill is 

approximately 25 feet below the ground surface. An exhibit presented in 

ESA (1988) indicates a 50 foot minimum depth to groundwater in the Fresno 

area since 1950. 

When the volume of the leachate exceeds the absorption capacity of tJie 
waste and cover s o i l , i t accumulates in the voids of the refuse prism. The 
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leachate tends to percolate downward within the landfill until relatively 

inpervious layers are encountered. If uncontrolled, the leachate may 

migrate downward through underlying materials into saturated zones and 

contaminate the groimdwater. Hydraulic gradients can iDe produced through 

the accumulation of pockets of liquid in the refuse prism, v^ich cause 

leachate to move horizontally and appear as surface seeps on the face of 

the landfill. Leachate seeps draining eiix)veground have the potential to 

contaminate the soil as i t moves off-site. 

Surface seepage of leachate has not been observed to date at the FSL site. 

Further, the drilling program implemented for the preparation of the Air 

SWAT (EMCON, 1988) included the installation of four gas monitoring wells 

20 feet into the refuse prism. Liquids were not encountered during the 

drilling of these wells. However, since groimdwater contamination has been 
observed at the site, based on existing data, the impact of leachate on 

groundwater w i l l be investigated. The Leachate Task Investigation (Section 

5.3) has been developed to determine i f leachate generation emd stjbsequent 

migration is occurring at the FSL. 

3.2.3 Surface Runoff/Erosion 

There is a potential concern that erosion of the existing cover material on 

the landfill side slopes may have resulted in contamination toeing carried 

off-site. In addition, tJiere is a remote possibility that the use of 

groundwater with low levels of organic constituents for irrigation may have 

contaminated off-site soils. The soil sanpling task proposed in Section 

5.0 is designed to determine i f potential site contaminants are present in 

off-site soils. 

3.3 FRELIMINARY IISNTIFICATIGN OF RQfEDIAL ACTIGN OBJECTIVES 

A remedial action objective is defined as a medium-specific goal for 

protecting humem healtJi emd the environment. Objectives are developed in ^ 

terms of the contaniinants of concern, the exposure routes and potential 

receptors, and a stated acceptable range of contaminemt levels for each 

exposure route. Based on previous site investigations at the FSL, a 

general understanding of landfill processes, and the conceptual site model 
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described above, the preliminary remedial action objectives developed are 

li s t e d below. 

Envi ronmental 
Media 

Groundwater 

Potential 
Receptors 

Nearby residents, 
consumers of 
produce grown near 
site, workers near 
site. 

Soil Nearh)y residents, 
workers near site. 

Objective 

For Human Health; Prevent 
ingestion of water containing 
carcinogenic contaminants, 
specifically volatile organic 
compounds, in excess of either 
a Maximum Contaminant Level 
(MCL) and/or a level that would 
pose an excess cancer risk of 
greater than 10" to 10 . 
Prevent ingestion of non-car
cinogenic conpounds at levels 
determined in the risk assess
ment to present a hazard index 
greater them 1. 

For Environmental Protection; 
Restore the groundwater aquifer 
to contaminant concentrations 
equal to or less than the MCL 
for that contaminant. 

For Human Health; Prevent 
ingestion, inhalation, and 
dermal contact with s o i l 
containing contaminants above 
the reference dose, 
carcinogenic contaminants 
presenting greater than 10~* to 
10~ excess cemcer risks, emd 
non-carcinogenic compounds with 
a hazard index greater than 1. 

For Human Health; Prevent 
inhalation of carcinogens in 
a i r , specifically volatile 
organics, at levels that would 
pose an excess of 10"^ to 10" 
excess cancer risks. Prevent 
inhalation of non-carcinogenic 
conpounds with a hazard index 
greater than 1. 

3.4 PRELIMINARY IIXMTIFICATICN OF REMEDIAL TECHNOLOGY TYPES 

The most feasible remedial alternatives for a lemdfill site are typically 

containment actions. In general, the l a n d f i l l waste i s not excavated for 
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transport to another disposal site or to a treatment facility. This limits 

the identification of remedial technology types to a cap for the landfill 

itself, in conjunction with mitigation measures to control landfill gas 

migration and leachate transport from the landfill. 

EPA has prepared a reference fact sheet, applicable to the FSL, entitled 

"Streamlining the RI/FS for CERCLA Municipal Landfill Sites", September 

1990 v^ich addresses the limited range of landfill remedial alternatives. 

The guidance recommends a final cover, with the necessary drainage 

as the most effective teclinology type for the landfill itself. The control 

of lemdfill gas at the FSL will be achieved through an active landfill gas 

extraction system designed to intercept both subsurface migration emd 

surface emissions through the cover. Management of the collected gas could 

include thermal destruction, utilization of a physical/chemical treatment 

processes and/or energy recovery. 

Based upon the investigations previously performed at the site, it appears 

that landfill gas and/or leachate has migrated off-site through the 
subsurface emd come in contact with iDoth the saturated emd vadose zones in 

the vicinity of the facility. This has resulted in the contamination of 

the groundwater emd soil gas with organic compounds. 

If leachate is found to be a problem, potential mitigation strategies 

include control of infiltration into the trash prism by the landfill cover, 

combined witJi control of surface water runon emd drainage to prevent 

further generation of leachate. Control of existing leachate may be 

achieved with leachate extraction wells in tJie landfill itself, combined 

with subsurface cutoff walls to prevent further off-site migration. 

A potential mitigation strategy for groundwater emd extracted leachate 

consists of an extraction system to extract the conteuninated groundwater. 

Treatment alternatives could include air stripping, carbon adsorption, or 

UV/peroxidation treatnent; these are unit processes applied commonly in the 

water treatment industry to remove orgemic conpounds. Ultimate management 

of the treated water may involve injection into the aquifer to facilitate 

flushing of the aquifer material, conveyance to a water treatment facility 

for further treatment prior to disposal, or utilization as a source of 

irrigation supply. 
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The remediation of the landfill gas present off-site in the unsaturated 

zone can most readily be acconplished through some type of soil venting or 

gas extraction system. This system would consist of extraction wells 

installed throughout the inpacted area with the gas being drawn out through 

the vadose zone. The collected gas could then be conveyed to the landfill 

gas control system for management or treated independently through the use 

of carbon adsorption or other processes. The extent of the migration of 

landfill gas off-site through the unsaturated zone and the necessity to 

inplement mitigation measures wi l l be determined during the performance of 

the remedial investigation and the preparation of the risk assessment. 

3.5 REMEDIAL ACTIGN PHASING AND OPERABLE UNITS 

Based upon the existing information, the major pathways of contaminemt 

transport at the FSL appear to be the subsurface migration and surface 

emissions of lemdfill gas. The importance of leachate w i l l be determined 

in the Rl investigation. The subsurface gas migration has apparently 

resulted in the contamination of both the groundwater and the unsaturated 

zone in the vicinity of the lan d f i l l . The surface emissions may l̂ e 

adversely inpacting the quality of the ambient air. Control of this 

contartdnemt transport mechanism, through the construction of an on-site 

lemdfill gas control system in conjunction with a low permeability cover 

and surface drainage controls, should precede any response actions 

addressing off-site contamination. This is based on the premise that cleem 

up of off-site contamination, either of tJie groundwater or soil-gas in the 

vadose zone, cannot be effective until the source contaminant, the landfill 

gas, is under control. The City is currently inproving the existing 

landfill gas barriers as an interim action, to help address the gas 

migration issue. 

The installation of the final cover with the gas control system is 

necessary to maximize the effectiveness of the gas system operation. The 

low penneability cover provides a barrier to the intrusion of air into the 

landfill through the cover as the gas in the refuse is collected. This 

greatly inproves gas collection efficiencies through naximization of 

landfill gas extraction rates. In addition, placement of the final cap and 
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drainage system minimizes the potential for surface water infiltration and 

the associated leachate generation and contaminant transport. 

It is proposed at this time to keep all elements of the landfill closure 

and remediation together in a single process or operable unit. If during 

the course of the initial remedial investigation activities, it appears 

that the determination of the extent of the contaminated groundwater plume 

and/or the off-site gas migration in the vadose zone would require 

additional phases of field work, splitting off the landfill gas and cover 

remedial response into a separate operable unit would be considered. 

Implementation of the on-site mitigation measures should not be inpeded, in 

terms of schedule, by the formulation of off-site responses. It is assumed 

that the initial round of remedial investigation activities, the 

groundwater investigation emd soil-gas study, will provide sufficient 

information to perform the feasibility study for the on-site actions. 
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Section Four 



4.0 DATA QUALITY CBJECTIVES 

4.1 DQO GENERAL DISCUSSIGN 

Data Quality Objectives (DQOs) are qualitative and quantitative statements 

of the quality of data needed to support specific decisions or regulatory 

actions. The process of developing DQOs for projects involving 

environmental data collection activities is not intended to be an 

independent requirement, but is meant to be integrated into the normal 

process of planning, designing and carrying out such projects. Data 

quality objectives should be jointly developed by both the data users and 

the data collectors. 

The DQO development process consists of determining vrtiat information is 

needed, v̂ y it is needed, how it will be used emd ̂ o will use it; 

evaluating different monitoring approaches based on cost emd resource 

constraints; selecting the most cost-effective monitoring approach that 

will meet the needs of the ultimate data user; emd formulation of data 

quality goals. Results of the DQO development process are included, in 

general terms, in tJiis work plan and will be tremslated into specific 
sanpling and laboratory methodology requirements in the sanpling emd 

analysis plan. DQOs will facilitate data collection activities, and will 

yield data meeting the needs of the user. 

4.2 DQO DEVELOPMENT 

Data Quality Objectives have been developed for the Fresno Semitary 
Lemdfill based on the three-stage process outlined in "Data Quality 
Objectives For Remedial Response Activities" (EPA 540/G-87/003A). The 
three stages are descrilsed below; 

Stage 1 - Identify Decision Types 

Stage 2 - Identify Data Uses and Needs 

Stage 3 - Design Data Collection Program 
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The purpose of Stage 1 is to define the types of decisions which w i l l be 

made as part of the RI/FS, identify the decision makers, emd identify and 

involve the data users. Decisions at this stage could include vhether or 

not available data is adequate to determine a need for action; vhether or 

not a risk assessment is necessary; identifying the action needed to reduce 

or eliminate the apparent risk. 

Stage 2 of the DQO process defines data uses and specifies the type of data 

needed to meet project objectives. Decisions at this stage could include 

identifying specific chemical parameters, analytical methodologies, 

detection limits, and sanple locations needed to identify the nature and 

extent of contamination, or to characterize the risk; identifying the 

physical tests required to evaluate mobility or remedial design; identify

ing the data needed iDy a feasibility study engineer to evaluate alterna

tives and to design the full-scale remedy. While precision, accuracy, 

representativeness, compareQDility, emd conpleteness are considered in Stage 

2, they are not discussed in detail or numerically defined until Stage 3. 

During Stage 3 the data acquisition program is conceptualized emd planned. 

The conceptual plan is developed jointly by the project memagers, data 
collectors, data analyzers, emd data users. The results of the two 

previous stages are combined and incorporated in the Sanpling and Analysis 

Plan, v^ich directs data acquisition activities. The Sanpling and Analysis 

Plan descritses a l l sanples to be collected including matrix, analytical 

method, numh)er of samples, sample locations, and QA/QC sanples. The goals 

for precision, accuracy emd completeness are numerically defined; the goals 

for data representativeness and comparetaility are discussed. 

4.3 ANALYTICAL LEVELS 

Field and analytical data can be used for a vast number of purposes ranging 

from qualitative determination of a chemical, to enforcement level data 

v^ich can sustain scrutiny within a court of law. To ensure that data w i l l 

be usable for the intended purpose, analytical levels have been defined 

which consider data uses, types of teclinology, and documentation. Each of 

these analytic levels, as well as the type of data collection planned at 

the Fresno Sanitary Landfill for each level, are described below. 
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Level I - field screening or analysis using portable 
instruments. Results are often not conpound-specific and not 
quemtitative, but results are available in real-time. It is 
the least costly of the analytical options, but the least 
defensible due to greatest potential for error, and precision 
and accuracy limitations. Level I is normally used for 
health emd safety purposes, but can also iDe used to identify 
media or sanples that can be subject to further analyses. 
Field pH, conductivity, and tenperature measurements are 
included in this level. 

For the Fresno Sanitary Landfill Level I field screening will be restricted 
to explosimeters, photoionization detection equipment (e.g., HNu, emd OVA), 

and pH, conductivity, and turbidity meters. This equipment will be used to 
support health emd safety decisions, and to monitor purge water during well 

evacuation. 

Level II - field emalyses using more sophisticated portable 
analytical instruments; in some cases, the instruments may be 
set up in a mobile laboratory on site. There is a wide range 
in the quality of data that can be generated. It depends on 
the use of suitable calibration standards, reference 
materials, and sanple preparation equipment; and the training 
of the operator. Results are available in real-time or 
several hours. 

For FSL, Level II analysis of methane is planned; this data will be used to 

define the extent of lemdfill gas migration. 

Level III - all analyses performed in an off-site analytical 
laboratory using established analytical procedures and strict 
QC. Level III emalyses may or may not use EPA Contract 
Leiboratory Program (CLP) procedures, and do not usually 
utilize the full validation or documentation procedures 
required of a normal CLP Level IV analysis. Analytical 
results from Level III emalyses are normally available for 
use throughout the RI/FS and remedial design process. The 
results may not be usable for enforcement cases, however. 

Level IV - all emalyses are leased on the CLP routine 
analytical services (RAS) requirements. All analyses are 
performed in an off-site analytical laboratory following CLP 
procedures, when applicable. 
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I 
A l l s o i l , groundwater, soil gas (excluding metheme emalysis), and ambient | 

air samples submitted for inorganic and orgemic emalyses w i l l l̂ e subject to 

Level IV QC criteria. || 

Level V - emalysis by non-standard methods. A l l analyses are 
performed in an off-site analytical lalDoratory. Method 
development or method modification may be required for 
specific constituents or detection limits. Level of data 
validation is dependent on the teclinique and proposed use of 
the data. Non-chemical tests (e.g., grain-sized analysis) 
are included under Level V. 

No Level V data collection activities are planned for the Fresno Semitary 
Landfill. 

4.4 DQOs BY FIEU) TASK 

The general data quality objectives for the Fresno Sanitary Landfill RI/FS 

are listed loelow. Each of these tasks is discussed more specifically in 

the sections vdiich follow. Specific data collection activities are 

described in Section 5.0. 

To determine the nature and extent of the contaminants 
migrating from the landfill refuse prism. This includes the 
determination of the lateral and horizontal extent of soil 
and groundwater contamination attributable to the site, and 
the direction and rate of contaminant migration; identifying 
the nature and extent of landfill gas migration; determina
tion of the nature of downwind/upwind ambient air concentra
tion at the lemdfill. 

To develop a conceptual site model vrtiich w i l l be used to 
interpret the fate and transport mechanisms as data becomes 
available. 

To determine i f human and environmental receptors are at risk 
from exposure to contaminants from each of the sites. 

To determine and evaluate feasible remedies. 

4.4.1 Groundwater InvestigatiOTi 

In order to characterize the groundwater contamination at the FSL, the data 

users w i l l require data that identifies the nature and extent of ground-
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water contamination. To achieve this goal, the FSL RI wi l l include 

sanpling of a l l existing on-site groundwater monitoring wells, as well as 

residential wells adjacent to the site. Installation and sempling of 

approximately 16 new monitoring well locations is also plarmed. 

The Level IV analysis w i l l , at a minimum, consist of the following; 

Parameter Method 

Volatile Organics EPA 8010/8020 
BNAs EPA 8270 
Pesticides/PCBs EPA 8080 
Herbicides EPA 8150 
Dioxins EPA 8280 
Metals EPA 6010, 7061, 7471, 7741 
Water Quality Parameters To be provided in the SAP 

CLP type deliverable packages w i l l be required for a l l saitples. Analysis 

w i l l be perfonned hjy a laboratory certified by California Department of 

Health Services for drinking water and hazardous waste analysis. The 

selected lab must also have experience compiling CLP data packages. 

4.4.2 Ambient Air Investigation 

To characterize the nature of ambient air contamination at the FSL, the 

data users w i l l require data that w i l l supply the following; 

24 hour conposite, upwind/downwind volatile orgemic levels 
from the lemdfill perimeter. This data w i l l iDe used to 
calculate off-site exposure to volatile gases. 

Wind speed, wind direction, and precipitation. This data 
w i l l be measured and recorded by a meteorological station. 

Since the data on volatile organic conpounds w i l l be used for risk 
assessment purposes. Level IV emalysis is required. Sanples w i l l be 

collected in Summa canisters emd wi l l be analyzed by an off-site lab using 
EPA Method T014. There is currently no laboratory certification program 

for air analysis. The selected laboratory must, however, be able to 
demonstrate their ability to perform the EPA T014 analysis within the QA/QC 

constraints required by Level IV analysis. 
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4.4.3 Soil Gas Investigation 

To characterize the nature and extent of landfill gas migration at the FSL, 

and to obtain data for the soil gas monitoring effort, data users w i l l 

require data that w i l l supply the following: 

The landfill perimeter areas at v^ich landfill gas is 
migrating off site, and the way in which VOC concentrations 
vary with depth at these locations. Multiple depth gas 
monitoring wells w i l l be installed around the perimeter of 
the la n d f i l l . Sanples from these wells w i l l be analyzed for 
methane and the 10 Calderon conpounds. 

The extent of landfill gas migration off-site. Tenporary 
soil gas prolDes w i l l be used to determine the extent of 
off-site soil gas migration. A l l sanples w i l l be emalyzed 
for methane. At least 5% of the sanples indicating the 
presence of methane wi l l be analyzed by the mobile laboratory 
for the 7 Calderon compounds that have been detected at FSL 
during previous groundwater or air investigations; vinyl 
chloride, benzene, methylene chloride, 1,2-DCA, TCA, TCE emd 
PCE. This information w i l l be used to correlate the presence 
of vinyl chloride and other contaminants with methane at the 
FSL. 

Samples from approximately 10% of a l l probe locations 
emalyzed for the Calderon conpounds w i l l be collected in a 
Summa cemister for emalysis by a fixed base laboratory. 

Level II analysis of metheme is required to identify the extent of landfill 

gas migration. Methane measurements at the perimeter wells w i l l be taken 

by an organic vapor analyzer emd gas explosimeter. Tenporary probe samples 

wi l l be collected by em on-site laboratory, and analyzed by a Thermal 

Conductivity Meter (TCD). 

Both Level II and Level IV volatile organic data w i l l be collected for use 
in modeling and risk assessment. Perimeter well sanples w i l l iDe collected 

in Summa canisters and w i l l be analyzed by em off-site lab using EPA Method 

T014 (Level IV). Tenporary probe sanples w i l l be emalyzed for either vinyl 

chloride or volatile organics by modified EPA 8010 (Level II). A subset of 

the temporary probe sanples w i l l be collected in Summa canisters and sent 

to a fixed-base laboratory for identical analysis (Level IV). There is 
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currently no laboratory certification program for air analysis. The 

selected laboratories must, however, be able to demonstrate their ability 

to perform the analyses within the QA/QC constraints specified by the SAP. 

4.4.4 Leachate Investigation 

In order to determine vhether or not leachate may be present, the data 

users w i l l require the following information: 

A water balance study on the existing underground irrigation 
pipeline to determine vhether or not the pipeline is leaking. 
A flow monitoring study, and a video camera investigation, 
may be conducted as part of this water balance study. 

A review of existing Hydrologic Evaluation of Landfill 
Performance Version 2 (HELP-2) model data. 

Sanple emalysis is not required for this phase of the investigation. The 

precision emd accuracy of the flow monitoring equipment, and of tJie data 

used in HELP-2, w i l l iDe considered during each step of the investigation. 

Based on the results of the water balance study and the HELP model review, 

a drilling program may be initiated. If a drilling program is undertaken, 

the data users w i l l require data that supplies the following: 

The nature of contamination present in the leachate. A 
minimum of two borings within the landfill w i l l allow 
collection of leachate, as well as soils from the underlying 
vadose zone. Also, existing on-site gas wells may be sanpled 
for leachate. 

Since the data w i l l be used for remedial design and modeling purposes. 

Level IV analysis is required. Analysis of leachate sanples w i l l , at a 

minimum, consist of the following: volatile orgemics, metals emd tiiose 

parameters recommended by the EPA lemdfill guidance (EPA, 1991). Analysis 

of soil sanples w i l l , at a minimum, consist of the following: volatile 

organics, BNAs, pesticides/PCBs, herbicides, dioxins, emd metals. 

CLP deliverable packages w i l l be required for a l l sanples. Analysis w i l l 

be performed by a laboratory certified by California Department of Health 
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Services for drinking water and hazardous waste analysis. The lab must 

also have experience conpiling CLP data packages. 

4.4.5 Surface and Subsurface Soil Investigation 

To characterize the nature and extent of surface emd subsurface soil 

contamination, the data users will require data that will supply the 

following; 

The nature of surface soil contamination from the 0- to 
2-inch interval to provide data for the risk assessment. 
Sanples will be collected near residences emd in agricultural 
areas near the site to determine the nature of contamination 
in order to assess the risk that could result from 
inhalation, ingestion emd dermal contact. 

The nature and extent of subsurface soil contamination from 
1- to 5-foot interval. Subsurface soil sanples will be 
collected during installation of the gas monitoring wells 
installed around the perimeter of the site. The purpose is 
to determine the nature of contamination, if any, at shallow 
dept±S adjacent to the lemdfill. 

The Level IV emalysis of all soil sanples will, at the minimum, consist of 

the following: 

Parameter Method 

Volatile Orgemics EPA 8010/8020 
BNAs EPA 8270 
Pesticides/PCBs EPA 8080 
Herbicides EPA 8150 
Dioxins EPA 8280 
Metals EPA 6010, 7061, 7471, 7741 

CLP deliverable packages will be required for all sanples. Analysis will 

be performed by a laboratory certified by California Department of Health 

Services for drinking water and hazardous waste analysis. The lab must 

also have experience conpiling CLP data packages. 
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4.4.6 Conceptual Model 

Another major objective of the overall RI/FS is to develop a conceptual 

model of the site. A preliminary conceptual model is presented in Section 

3.0 of this Work Plan. The model is used to understand the migration 

pathways for contaminant and thus potential risks to human health and the 

environment. Previous data emd data collected from the remedial investi

gation w i l l be used to develop the conceptual model. The model wi l l 

provide an understemding of the sources of contaniinants, the migration 

pathways emd potential receptors. Data types for the conceptual model 

include data from previous investigations emd chemical emd physical data 

from the site characterization activities. 

Once an i n i t i a l conceptual model is developed, objectives are set for 

further data collection emd evaluation efforts, i f needed, to meet remedial 

program goals. 

4.4.7 Risk Assessment 

To support development of a risk assessment, data w i l l be collected and 

evaluated to assess the risk to human health emd the environment posed by 

exposure to contaminemts at the FSL. Risk assessment data w i l l be 
generated from sanpling and analysis of environmental media. Major data 

requirements for FSL include collection of; 

Surface soil data (0- to 2-inch interval), vrtiich represents 
the soil interval most likely to result in exposure; 

Groundwater data, due to potential drinking water exposure; 
emd 

Soil gas and ambient air, due to potential inhalation 
exposure. 

This information is required to determine the exposure from potential 

ingestion, inhalation, or dermal exposure to contaminated s o i l , 

groundwater, or air. 
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Another potential exposure pathway is ingestion of agricultural produce 

inpacted by landfill contaminemts. Sanpling of produce to characterize 

this pathway for tJie risk assessment will be performed tjy the EPA, if 

required. 

Demographic and epidemiologic data, to the extent available, will also be 

used in the risk assessment process. 

4.4.8 Feasibility Study 

Another DQO for the FSL is to collect sufficient data to allow development 

and evaluation of alternatives for conpletion of the feasibility study. 

This study will evaluate remedial technologies emd group teclinologies into 

alternatives to allow selection of a viable remedy. Selected remedies must 

be protective of human health and the environment emd appropriate data must 

be available for making this decision. Data required for alternative 

developnent emd evaluation include: 

Contaminemt type (metal or organic); 

Chemical characteristics (volatile, semi-volatile, 
non-volatile, soluble, unsoluble, etc.); 

Media affected; 

Site physical characteristics and data; 

Site physical constraints; 

Potential chemical-specific ARARs that may limit a remedy; 

Results of treatability tests for this site or similar sites; 
and 

General design data such as soil characteristics and general 
water quality parameters. 

The evaluation of alternatives may involve performing a Ijench-scale or 

pilot scale study to determine if a particular process or material may be 

effective in mitigating site contamination. Data types collected during 

the RI/FS which are applicable to the evaluation process include waste 

characterization, preliminary volume estimates, and physical and biological 

characteristics of soil and water. 
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Section Five 



5.0 REMEDIAL INVESTIGATIGN TASKS 

This section of the Work Plan describes the tasks that w i l l be conpleted 

during the RI. The major tasks include project planning, soil gas 

investigation, hydrogeologic investigation, groundwater investigation, 

residential well sanpling, air investigation, surface and subsurface soil 

investigation, and the remedial investigation report. The loackground 

approach emd rationale for each task are presented to provide the basis for 

the RI investigation. Specific sanpling and field procedures emd data 

quality objectives w i l l be presented in the Sanpling and Analysis Plan 

(SAP). Disposition of any Rl-derived wastes wi l l be discussed in the SAP. 

5.1 PROJECT PIANNING 

Project planning includes preparation of project plans vrtiich support RI 

field activities. The plans include the Health and Safety Plan (HSP) emd 

the SAP which consists of the Field Sanpling Plan (FSP) and the Quality 

Assurance Project Plant (QAPP). These project plans w i l l be prepared to 
ensure that the field effort w i l l (1) use documented and accepted 

procedures prior to inplementation; (2) provide adequate protection for 

on-site personnel during field activities; (3) provide a sufficient 

database for remedial considerations; (4) assure the accuracy, precision 

conpleteness, and conparability and compatibility of data. These plans are 

descritied in the following sections. 

5.1.1 Health and Safety Plan (HSP) 

A detailed site-specific Health and Safety Plan (HSP) w i l l be prepared for 
a l l of the field activities tJiat involve potential exposure to chemicals or 

hazardous situations. The plan w i l l be developed as a separate document 

detailing on-site procedures v^iich ensure the protection of personnel 

conducting sampling emd other site investigation work at the FSL site. The 

HSP w i l l be sutanitted to EPA in January 1991 before field investigations 

begin. 
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The HSP w i l l be developed according to regulations emd guidelines 

promulgated by the Occupational Safety and Health Administration (OSHA) (29 

CFR, Part 1910), the National Institute for Occupational Safety and Health, 

EPA, and the American Conference of Governmental and Industrial Hygienists. 

Development and inplementation of the HSP w i l l be overseen by occupational 

health professionals trained emd certified to perform health and safety 

functions. The plem will govern a l l on- and off-site activities for a l l 

CDM persormel contributing to the RI/FS field activities. The HSP w i l l 

address the potential for occupational and public exposure to conteimination 

resulting from sanpling activities and w i l l be based on availeible site 

data. The plem w i l l include site maps, a site description, results of 

previous investigations, contingency plans for medical emergencies, 

decontamination procedures, emd a description of monitoring equipment 

warning levels. 

5.1.2 Field Sampling Plan 

The elements of each field investigation task presented in Section 5.4 of 

this Work Plan will be incorporated into a Field Sanpling Plan (FSP) 

developed to address EPA Region IX sanpling and analytical protocols. The 

purpose of the FSP is to ensure that environmental sampling emd data 

collection activities will be based on documented and accepted procedures 

prior to implementation. The FSP will descrilae sanpling rationale and 

approach. The FSP is subject to a peer review to ensure that the 

procedures identified will be adequate to meet sanpling objectives emd data 

requirements. Adherence to procedures stated in the FSP will ensure that 

data of known and documented quality are obtained. The proposed field 

activities to be included within the FSP involve sanple collection of 

groundwater, soil and air, installation of groundwater monitoring wells, 

performing aquifer tests, performing soil gas surveys, installation of soil 

gas monitoring wells, performing a geophysical survey, and monitoring of 

groundwater levels. 

Identification of sanple locations, sanpling objectives and rationale, as 

well as sanple collection and measurement protocols will be included in tJie 
FSP. The final FSP will provide specific, detailed protocol descriptions, 

and will be developed in accordance with U.S. EPA Region IX "Sanpling Plan 
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Preparation Guidance" dated Pipril 1989. The FSP w i l l include procedures 

for equipment decontamination, sanple collection, preservation, sealing, 

labeling, storage, shipping of sanple containers, documentation, and chain 

of custody. Analytical methods and protocols for each type of sanple w i l l 

also be identified in the FSP. The FSP wi l l include a description of 

sanpling equipment, sanple containers, drilling methods, and borehole 

logging procedures as appropriate. It is anticipated that the FSP may be 

revised as necessary as the need for different types of field activities is 

reassessed and rescoped. A draft of the FSP is scheduled for suhmttal in 

January 1991 with finalization in March 1991. 

5.1.3 Quality Assurance Project Plan (QAPP) 

A Quality Assuremce Project Plan (QAPP) is being prepared along with the 

FSP. Both plans w i l l be incorporated into the SAP. This section describes 

the content of the QAPP. 

EPA policy requires that a l l RI/FS activities performed at em NPL site be 

under the control of a centrally-managed quality assuremce program. This 

requirement applies to a l l environmental monitoring and measurement efforts 

mandated or supported by EPA. 

Quality Assurance (QA) is the integrated program inplemented to ensure that 

generation of a l l data attains a degree of documented quality to facilitate 

appropriate decisions for site remediation. Quality Control (QC) is the 

application of specific procedures to determine and measure the performance 

and implementation of stated quality assurance objectives. Quality control 

procedures are used to define vhether sanpling and emalytical techniques 

have produced data within specified control limits. 

The FSL QAPP w i l l be prepared in accordance with EPA guidance as developed 

in "Interim Guidelines and Specifications for Preparing Quality Assurance 

Project Plans" (QAMS005/80), and U.S. EPA Region IX "Guidance for Preparing 

Quality Assurance Project Plans" September 1989. 
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The QAPP addresses the procedures to ensure the precision, accuracy, 

representativeness, conpareibility and conpleteness of a l l data collected 

emd generated during the course of the FSL RI/FS activities. The policies, 

organization, objectives, functional activities and specific QA/QC 

activities designed to achieve the data quality goals w i l l be specified. 

Further, the QAPP provides the quality assurance requirements for data 

handling and memipulation during a l l phases of the project. It is intended 

to guide field, laboratory, and management personnel in a l l relevant 

aspects of data collection, management, and control v^ile on or off the 

site. 

Each party generating data has the responsibility to inplement procedures 

v^ich assure that the data generated are of known emd documented quality. 

In addition, target levels of quality that the data should meet in order to 

be conpatible with the project objectives w i l l be specified in the QAPP and 

other project planning documents. The QAPP is being prepared to ensure 

that this responsibility is met uniformly throughout the RI/FS process. A 

draft of the QAPP is scheduled for sulanittal in January 1991. Finalization 

of the plan is expected in March 1991. 

5.1.4 Data Management i^roach 

Since extensive information w i l l be generated during the RI, careful 

management of these data w i l l be necessary to ensure that field data are 

correctly transcribed in reports and filed for later retrieval. Procedures 

for the inventory, control, f i l i n g , storage, and retrieval of data 

collected and reports generated during the RI w i l l be included in the QAPP 

emd FSP. Data memagement procedures w i l l iDe designed such tJiat the 

integrity of the data collected is maintained for subsequent use. Tracking 

of data w i l l be similarly maintained. The DQOs w i l l govern the data 

management roethod(s) used emd the level of review to which the data are 

subjected. 

Precautions w i l l be taken to prevent introduction of errors or loss of 

data. Included in the QAPP wi l l be a description of the project f i l e 

structure and document inventory control; and a description of procedures 

for controlling the receipt, tracking, access, and distribution of a l l 
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data, reports, and records generated. A description of the data storage 

system w i l l also be provided. A l l data generated by contractors emd 

laboratories, including laboratory documentation, w i l l be maintained in one 

central location. Procedures for data review and validation wi l l also be 

provided. Data w i l l be maintained in a standardized form to promote easy 

updating. 

Records of sanple shipments, receipt of analytical results, submittal of 

preliminary results for data validation, conpletion of data validation, and 

evaluation of the QC package wi l l be maintained to ensure that only final 

and approved emalytical data are used in the RI/FS evaluation. In some 

instances, the use of preliminary data is warremted to initiate data 

analysis. However, preliminary data are considered unofficial, and as 

such, w i l l only iDe used for preliminary evaluations. Any preliminary data 

used in analysis w i l l be updated upon receipt of the official data 

validation package. 

The stated DQOs for each activity involving sanple emalysis w i l l specify 

vAiether the information is valid emd i f qualifiers exist; in addition, the 

DQOs wi l l specify which qualifiers can invalidate use of certain data. For 

exanple, reproducibility of plus or minus 20 percent may be acceptable in a 

treatability study but may not be acceptable for determining treatment 

technologies required for meeting a drinking water standard. 

Acceptability of data quality is not established until the reviewed QA/QC 

package acconpanies the emalytical data. 

5.2 SOIL GAS INVESTIGATION 

Background And Objectives 

Preliminary work has been performed at the FSL to determine the nature of 

the landfill gas and its pathways for migration off-site. The two primary 

gas investigations conducted include the Air Quality Solid Waste Assessment 

Test (SWAT) Report prepared by EMCC»I Associates dated Octolaer 1988 and the 
Soil-Gas Survey Report for the Fresno Municipal Landfill by Lockheed 

Engineering and Sciences Conpany dated September 1990. The SWAT report 
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provides a characterization of the lemdfill gas with an assessment of the 

lemdfill gas emissions into the ambient air. The Lockheed work investi

gated the subsurface migration of lemdfill gas through the unsaturated zone 

on the north and south sides of the lan d f i l l . 

A system of seventeen multiple depth methane monitoring wells exists at the 

site as depicted on Figure 5-1. The wells are clustered on the north emd 

south sides of the landfill in the general vicinity of the residences. The 

system was constructed to monitor the presence and movement of landfill gas 

in proximity to the homes. Both the monitoring of the system and 

Lockheed's investigation revealed the existence of off-site gas migration. 

The objective of the soil gas investigation is four-fold: 1) to determine 

the pathways of subsurface migration of lemdfill gas; 2) to define the 

extent of off-site landfill gas migration emd consequent contaminant 

migration; 3) to quantify the concentrations of volatile organic conpounds 

in the gas which has migrated off-site; and 4) to evaluate the possible 

inpact of soil gas on groundwater quality through computer modeling. The 

fir s t two objectives w i l l guide the formulation of both on- and off-site 

gas control remedial actions. The volatile organic assessment w i l l be 

performed to provide data for modeling emd risk assessment purposes. 

Task Description 

The f i r s t objective is addressed through the expansion of the existing 

methane monitoring well network. The network w i l l consist of pennanent 

installations constructed in accordance with State requirements for 

landfill gas control emd monitoring at closed disposal sites (CAC Title 14, 

Chapter 3, Article 7.8). Six additional wells are proposed at the 

locations depicted on Figure 5-1. Well locations were selected to meet the 

requirement that a maximum distance of 1000 feet exists Ijetween adjacent 

monitoring wells. 

The wellbore depth w i l l be approximately 45 feet. Three probes w i l l be 

installed in each wellbore. The shallow probe w i l l be placed at a depth of 

approximately five tjelow the ground surface in an attenpt to be above the 

hardpan layer reported at the site. The hardpan has the potential for 
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acting as a confining layer to vertical migration of landfill gas. The 

second probe will be placed at a depth of approximately 25 feet, vrtiich 

corresponds with the general maximum depth of refuse. The third probe will 

be placed at a depth of approximately 45 feet. 

Details on the construction of the gas monitoring wells will be included in 

the Sampling and Analysis Plan (SAP). The required documentation of well 

location, depth, and construction will also be specified in the SAP. The 

gas monitoring wells selected for permement perimeter monitoring will be 

analyzed for metheme and Calderon volatile orgemics. 

The extent of existing gas migration off-site will be detennined by 

establishing a grid of tenporary small-volume ground probes radiating in 

all directions from the landfill perimeter. The grid will be expanded away 

from the landfill perimeter until the presence of landfill gas is no longer 

detected. Figure 5-1 indicates a schematic representation of the location 

emd spacing of the grid points. The objective in identifying tenporary 

probe locations is to adequately define the boundaries of the soil gas 

plume with em efficient number of probes. The small-volume probes consist 

of stainless steel tubes which are installed through the use of a van 

outfitted to drive the probes and take sanples. Probes will be placed at 

approximately 15 foot depths or to maximum depth possible for the van, 

v^ichever is greater. If probe placement beneath the hardpan is not 

possible with a mobile hydraulic unit, alternative probe installation plans 

(such as small drilling rig) will be developed. Grid spacing and location 

will be developed in greater detail in the SAP. 

The third objective of the soil-gas survey, quantification of volatile 

organic levels in off-site landfill gas, will be acconplished using the 

tenporary probe network. At approximately 5% of the specified locations of 

the grid, soil-gas sanples will be drawn and analyzed by a gas 

chromatograph (GC) in the van. Analysis will include the 7 Calderon 

conpovmds that have been detected in either in groundwater or ambient air 

during previous investigations; vinyl chloride, benzene, methylene 

chloride, 1,2-DCA, TCA, TCE and PCE. .^proximately 10% of the probe 

locations sanpled for VOCs will also be sanpled using a Summa cannister, 

for analysis by a fixed base laboratory for confirmatory purposes. The 
I 
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rationale for the specific location of the volatile orgemic sampling 

locations, and the number of samples to be collected, w i l l be developed in 

the SAP. 

The final objective of the soil gas investigation is to attempt to 

evaluate the possible impact of soil gas on groundwater quality through 

conputer modeling. Analytical data from the perimeter wells w i l l be used 

to model the pathway of subsurface migration, as well as the vertical 

distribution of gases. Results of the tenporary probe sampling w i l l 

indicate the extent of off-site migration below the hardpan layer and yield 

further information on the location of a hardpan layer. At a minimum, 

diffusion driven migration w i l l be modeled in order to determine the 

migration pathway of soil gas after the source (lemdfill) is cut-off. This 

information w i l l be used to evaluate tJie inpact of off-site soil gas on 

groundwater quality. 

Prior to initiating the field sanpling investigation, a t r i a l modeling 

effort w i l l be inplemented using the analytical data collected by Lockheed 

to model gas migration at the north emd south area of the lemdfill. 

Through this t r i a l modeling effort, needs for additional geologic and soil 

gas data w i l l be identified. 

Soil-Gas Sanpling and Analysis 

In a 1987 study of 20 Class II landfills by the South Coast Air Quality 

Memagement District, metheme was found to be a useful indicator of the 

presence of subsurface gas migration. The proposed approach, therefore, is 

to monitor for the presence of methane in a l l gas monitoring wells and 

tenporary probes. As discussed above, at approximately 5% of the tenporary 

probe locations vrtiere methane is detected, analysis for volatile orgemics 

wi l l take place. An organic vapor analyzer (OVA) w i l l be enployed to 

monitor methane in the probes emd by field technicians to sanple the gas 

wells. The OVA is capable of measuring total organic concentration as 

methane, in the parts per million range. 

The gas monitoring wells selected for landfill perimeter monitoring w i l l be 

sanpled for volatile organics using Summa cannister methods emd emalyzed by 
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a fixed-base laboratory. The specific wells selected and the sanpling 

techniques w i l l be developed in more detail in the SAP. 

Sanpling of the gas monitoring wells w i l l indicate the general pathways of 

off-site migration around the landfill perimeter, as well as the vertical 

distribution of contaminants. Monitoring of the off-site probes w i l l 

determine the lateral extent of gas migration. Samples taken from the 

tenporary probes and emalyzed for volatile organics by the GC in the van 

wi l l support the development of the risk assessment. A l l soil gas sanples 

w i l l be utilized in the soil gas modeling effort. 

Meeting Data Quality (Xjjectives 

Level II emalyses of methane is required to identify the extent of lemdfill 

gas migration in both the gas monitoring wells emd off-site probes. Since 

volatile organic data w i l l be used for modeling and risk assessment 

purposes. Level III emalysis is required. 

5.3 LEACHATE INVESTIGATIGN 

Background and Ctojectives 

The FSL is em unlined landfill and does not have a leachate collection 

system installed. Because of the arid climate emd limited rainfall in the 

Fresno area, previous investigators have felt that leachate generation due 

to infiltration of precipitation is unlikely (BSK, 1986). There have been 

no reports of surface seeps of leachate in previous reports. Availeible 

records of disposal operations at the lemdfill do not indicate emy liquid 

waste disposal. 

The fact that groundwater has shown evidence of low levels of organic 

constituents may indicate that leachate migration is a mechemism causing 

groundwater contamination. Ponding of surface runoff has occurred 

historically around the margins of the FSL, vrtiich could have contributed to 

infiltration of surface water. The pipeline which is buried along the 

Annadale Avenue alignment, bisecting t:he site, could have leaked, creating 

a source for leachate generation. Also, EPA has cited the historical 
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occurrence of fires at the lemdfill, v^ich were extinguished using water. 

The objectives of the leachate task w i l l be to investigate vdiether leachate 

generation is a viable mechemism of contaminant migration. If evidence 

suggests that leachate could be present, drilling w i l l be undertaken in the 

refuse area to investigate emd characterize, to the extent possible, 

leachate in the refuse and the underlying vadose zone soils. In addition, 

the feasibility of vadose zone monitoring for post-closure monitoring 

required by State of California landfill closure regulations w i l l be 

addressed by this drilling program through the investigation of vadose zone 

soils. 

Task Description 

In order to acconplish the objectives above, the primary task w i l l be to 

conduct a water balemce study for the site. A major part of the water 
balance w i l l be to determine i f the existing buried irrigation pipeline is 

leaking. A l l available information w i l l be gathered for the pipeline; i f 

accurate flow information is not availe±)le, flow monitoring w i l l be 

conducted, i f possible, at the upstream emd downstream ends of the pipeline 

to determine emy losses. A video camera survey w i l l be considered, i f 

possible, to obtain a visual record of emy breaks in the pipeline. 

The water balance w i l l also include a review of the existing HELP model 

data; the model w i l l be rerun i f necessary to obtain em accurate estimate 

of infiltration. The ponded water v^iich has been observed at the site w i l l 

be included as em infiltration source; historical evidence and quemtities 

of ponding w i l l be investigated via historical aerial photographs emd 

topographic maps. 

Saiqpling and Analysis 

If leachate appears to be a viable mechanism based on the above analysis, a 

limited dril l i n g program w i l l be undertaken in those areas vAiere leachate 

appears likely. If free leachate is encountered and can be sanpled, i t 

w i l l be characterized by analyzing for leachate parameters as suggested in 

EPA's landfill guidance. Conducting Remedial Investigations/Feasibility 

Studies for CERCLA Municipal Landfill sites (EPA 15401 P-91/001), as well 
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as for volatile organics. After noting the depth of refuse, the borings 

w i l l be continued into the underlying vadose zone soils. Sanples w i l l be 

collected of the underlying soils emd analyzed for volatile organics, BNAs, 

pesticides/PCBs, herbicides, dioxins, and metals. 

Sampling of leachate, i f present, and underlying soils w i l l identify a 

potential pathway of contaminant migration, and aid in the development of 

mitigation strategies. 

Meeting Data Quality (Xjjectives 

Since the deita w i l l be used for remedial design and modeling purposes. 

Level IV analysis of soil and leachate samples is required. 

5.4 HYI»0(SX)LOGIC INVESTIGATIGN 

Background and Objectives 

The hydrogeologic investigation w i l l be a focused program to supplement and 

expand on existing information that has been developed at the site by 

previous investigators. As described in Section 2.2, several previous 

investigators have conducted studies emd installed monitoring wells (Figure 

2-2) in em effort to determine the site hydrogeology. The site strati

graphy is typical of the Central Valley of California, consisting of a 

thick sequence of alluvial sediments of Cenozoic age overlying granitic 

basement rock at a depth of about 4500 feet. At the site, the near surface 

geology has been generally characterized as consisting of interbedded 

clays, s i l t s , sands, sandy clays, and sandy s i l t s . The existing data do not 

appear to indicate emy well-developed, continuous aquifers or aquitards at 

discrete depths. It appears, based on the water level data collected since 

1987, that the site hydrogeology is conprised of a single aquifer system, 

at least to the depths investigated to date (approximately 170 feet). 

The existing data show that groundwater flow at the site is generally to 

the west (ESA, 1989) at a gradient of 0.0013 feet per foot. The site 

groundwater flow field is apparently influenced by the punping of an 

agricultural well at the west boundary of the lan d f i l l , identified as U-16 
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by ESA (1988). Punping of this well, for v^ich conpletion information has 

not been located, appears to have created a significant cone of depression, 

at least for the time period contoured in ESA's Phase II report. However, 

there are irregularities in water levels observed in several wells v^ich 

were not accounted for in the contour information. For exanple, well W-4 

exhibits a lower water level tJian expected from the contoured water level 

surface, v^ich may reflect a hydraulically separate groundwater zone. The 

differences in head may also be due to the fact that the water levels were 

not a l l measured at the same time, but over a several week period. 

Previous site investigators have identified three general hydrostrati

graphic units: shallow, intermediate and deep. These units do not appear 

to necessarily correspond to specific aquifer zones or permeedale sand 

units, but were apparently selected for well conpletion intervals in order 

to vertically characterize what appears to be a single interconnected 

aquifer system. ESA (1988) attenpted to correlate permeable zones across 

the site by using downhole gamma ray logging, vdiich cem detect natural 

gamma radiation through existing well casing. 

The objectives of the hydrogeologic task under this RI investigation are to 

1) continue to develop, to the extent possible, a more complete hydro-

geologic model of the site by drilling of additional borings and downhole 

geophysical logging; in particular, information on the possible presence of 

a hardpan layer is needed for soil gas modeling; 2) to identify to the 

extent possible the location and extent of off-site migration pathways for 

contaminemts in ground water, emd 3) to install additional monitoring wells 

to furtJier define the groundwater flow field emd the lateral emd vertical 

extent of the contaminant plume. 

Task Description 

In order to acconplish the objectives of the hydrogeologic task as 

described above, a program of drilling, downhole geophysical logging, and 

well installation is proposed. The proposed locations of borings and wells 

are shown on Figure 5-2. Pilot borings w i l l be drilled using mud rotary 

techniques; monitor wells w i l l be installed using an air rig. At each 

selected location, a small-diameter pilot boring w i l l be advanced to a 
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total depth of about 250 feet using mud rotary drilling, and will be 

lithologically logged by the field geologist. The purpose of the pilot 

boring will be to characterize the subsurface stratigraphy, and allow 

selection of well conpletion intervals. Lithologic information including 

grain size, texture, color, USCS soil classification, and drilling 

characteristics will be recorded in the field log book. 

Downhole geophysical logging will then be conducted by a qualified 

contractor. Spontemeous potential, resistivity, emd geunma logs will be txm 
in each hole. The purpose of these logs will be to establish the 

stratigraphy at the new locations, and will allow correlation with existing 

gamma logs and descriptions. This approach will provide a means of 

geologic correlation across the site, in order to recognize potential 

migration pathways for groundwater. At the conclusion of logging, the 

pilot hole will be immediately grouted to the surface using a tremie 

system; holes will not be allowed to remain open overnight. 

The proposed wiell locations have been chosen to define the lateral and 

vertical boundaries of the contaminemt plume, either downgradient of areas 

of known contamination, or further upgradient of the landfill. Each 

location has been niombered starting at the upgradient or east side of the 

landfill; the rationale for each location follows. The need for remote 

upgradient or background wells at Location 1 is evident since orgemic 

conpounds have been detected at each of the existing upgradient locations 

(UW-1 and UW-2). The transport mechanism to explain the presence of 

orgemics at upgradient wells will be investigated during the RI, but may be 

due to partitioning from lemdfill gas. It is anticipated that a 3-well 

cluster will be installed about 1200 feet east of West Avenue, or beyond 

the influence of migrating lemdfill gas. The exact location will be 

dependent on the results of soil gas survey. The three wells will be 

installed at varying depths, roughly corresponding to the shallow, inter

mediate emd deep zones of the previous investigators; actual conpletion 

depths will be dependent on the location of permeable aquifer material as 

shown by the geophysical log. Each well will be installed in a separate 

boring, not in a single boring as was done in the past. This will elimi

nate the potential for cross-contamination between wells sharing a bore

hole. The background wells will characterize the groundwater away from the 

influence of the landfill. 
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Location 2 is proposed to define the lateral and vertical extent of the 

plume south of the lemdfill boundary, based on the detected dichlorofluoro

methane in the residences along NortJi Avenue. A 3 well cluster is proposed 

for this location, again to correspond to the general conpletion intervals 

identified by others. The actual conpletion depths will depend on the 

results of the geophysical logging in the pilot hole at that location. 

Location 3 is downgradient of wells MW-4, CW-1 and EW-1, with detected 

organics. Two wells are proposed at this location, to characterize the 

shallow and intermediate zones. The conpletion zones will be dependent on 

the geophysical log at this location. 

Location 4 will be a far downgradient monitor outside the limit of the 

plume. The results of the soil gas survey will be reviewed to assist in 

locating these wells beyond the plume boundary. Three wells are anticipat

ed, including a deep well to define the vertical extent of contamination. 

Location 5 has been located in the same manner, downgradient of observed 

organics in MW-1 and W-lR. 

Location 6 is proposed to define the northwestern extent of the plume. One 

shallow well is anticipated at this location. Finally, Location 7 will be 

placed downgradient of observed, although very low, levels of organics 

north of the landfill in residential wells. Two wells are anticipated at 

this location, vAiich will function as a far off-site monitor beyond the 

plume. As above, completion intervals will be dependent on the results of 

the geophysical logging. 

Proposed locations may change, depending on access agreements with land

owners. Details of well installation and handling of drilling/ developnent 

wastes will be presented in the Sanpling and Analysis Plan (SAP). The 

historical pumping practices of all irrigation wells within a 1 mile radius 

of the site will be investigated in order to anticipate any effect they may 

have on the hydrologic model. 
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Soil Sanpling and Analysis 

At each pilot hole location, in situ core samples of the subsurface 

material w i l l be obtained at selected depths dependent on field conditions. 

These samples wi l l be emalyzed for grain size, total organic carbon (TOC), 

and volatile organics. The purpose of these analyses is to characterize 

the aquifer material and achieve an understanding of contaminemt tremsport 

by groundwater. Approximately 2 sanples per boring are anticipated. Depth 

of sempling w i l l be dependent on tJie identification of permeable aquifer 

material. Details of the sanpling procedures and laboratory analysis wil l 

be described in the Sanpling and Analysis Plan (SAP). 

Meeting Data Quality (Xjjectives 

The purpose of the data collected under this task w i l l be to allow 

definition of groundwater contaminant pathways and extent of contamination, 

so that remedial alternatives for the treatment of groundwater can be 

developed in the Feasibility Study. The data w i l l be used to develop the 

conceptual site model. Geological emd geophysical data w i l l be Level I and 

II field screening data. Level IV quality data w i l l be required for the 

subsurface soil samples. The quemtitative data quality objectives 

associated with this task w i l l be outlined in the Quality Assurance Project 

Plan. 

5.5 OtOUNDNAÎ  INVESTIGATIGN 

Background and Objectives 

As described in Section 2.2, a considerable number of groundwater sanples 

have been collected and analyzed by previous investigators including the 

City of Fresno from monitoring wells at the site, in an effort to monitor 

the potential off-site migration of orgemic conpounds in groundwater. A 

preliminary review of Figures 2-3 through 2-5 and the data in i^pendix A 

appears to show offsite migration of contaminated groundwater. In 

addition, a well inventory of a l l private, municipal, and industrial wells 

within a mile of the site was conpleted by ESA (1988). It identified over 

85 wells and provided information regarding conpletion intervals. 
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The groundwater investigation w i l l consist of a coordinated periodic 

sanpling effort at existing wells and new monitor wells to be installed at 

the site. Currently, the City sanples the 24 on-site monitoring wells for 

organic conpounds once every year; sanpling of nearby residential wells is 

discussed in the following section. Table 5-1 is a summary of the existing 

site monitoring wells, showing surface elevation, depth, screened interval, 

and water level elevation. Each of the existing wells has been equipped 

with a packer system which isolates the screened interval, and a dedicated 

sanpling punp. This type of sanpling arrangement eliminates the need to 

purge large volumes of casing storage prior to sanpling, and the dedicated 

pump eliminates the risk of cross-contamination of groundwater sanples. 

The objectives of the groundwater investigation w i l l be to continue to 

monitor the existing well network at the site, and to sanple the new wells 

to be installed during the proposed investigation. Additional chemical 

parameters w i l l be emalyzed for as necessary to fully investigate tJie 

potential range of chemicals present. The purpose of the monitoring w i l l 

be to develop a data base for drinking water ingestion scenarios for the 

health risk assessment, to allow the development of groundwater treatment 

alternatives, including a potential treatability study, in the Feasibility 

Study emd to address the monitoring requirements of the appliceJale 

California regulations for Waste Management Units. 

Task DescripticHi 

Prior to emy well installation or field work, a thorough review w i l l be 

undertaken of the City's methods emd protocols for sanpling emd analysis of 

the existing wells, to determine how sanpling was conducted in the past. 

After well development, the new wells w i l l be equipped with dedicated 

sampling punps and packers, similar to the existing wells. This w i l l 

ensure that sanples are collected under similar conditions at a l l wells, 

emd w i l l be more cost-effective over time by eliminating the need for 

repetitive decontamination of a single sanpling pump. Purge water w i l l be 

contained and screened in the field; a discussion of how purge water w i l l 

be disposed emd which sampling techniques w i l l be utilized w i l l be 

presented in the SAP. 
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TABLE 5-1 

ELEVATION AND GGHPLETIGN DAXA FCR EXISTING 
GN-SITE NQNITOKENG WELLS 
FRESNO SANITARY LANDFILL 

Distemce From i^}proximate 
Elevation At Well Datum Elevation Static Water DeptJi of Elevation of 

Well W^ll Datum To Grade At Grade Depth* Screened Interval Water Surface 
(ft) (ft) (ft above MSL) (ft) (ft) (ft above MSL) 

W-lR 267.90̂ ** -1.95 265.95 55.10 50-60 210.85 
Vf-2 266.40̂  -0.75 265.65 55.03 50-60 210.62 
W-3 266.40̂  -2.20 264.20 52.55 50-60 211.65 
W-4 264.00̂  -0.83 263.17 54.96 50-60 208.21 
W-5 266.50̂  -1.76 264.74 56.10 50-60 208.64 
W-6 Not Surveyed 

267.38** 
— — — 50-60 — 

m-l 
Not Surveyed 

267.38** -2.17** 265.21 54.13 59-61 211.08 
MW-2 266.22** -2.01** 264.21 52.89 59-69 211.32 
MW-3 264.47 -2.30 262.17 51.79 53-63 210.38 
MW-4 266.54** -2.40** 264.14 52.56 55-65 211.58 
UW-lA 266.54 -0.75 265.79 54.41 50-60 211.38 
UW-lB 265.48 -0.18 265.30 53.25 100-110 212.05 
UW-IC 265.41 -0.11 265.30 53.38 150-160 211.92 
UW-2A 265.42 -0.59 264.83 54.28 50-60 210.55 
UW-2B 265.38 -0.55 264.83 53.62 100-110 211.21 
UW-2C 265.42 -0.59 264.83 53.73 150-160 211.10 
DW-lA 262.23 -0.73 261.50 Not Measured 50-60 — 
DW-IB 262.07 -0.57 261.50 51.93 100-110 209.57 
DW-IC 260.95 0.55 261.50 51.87 150-160 209.63 
DW-2A 265.95 -1.25 264.70 54.97 50-60 209.73̂  
DW-2B 264.99 -0.75 264.24 54.70 100-110 209.54 
DW-2C 266.34 -0.78 265.56 54.69 150-160 210.87 
OW-l 263.92 -2.20 261.72 51.76 82.5-102.5 209.96 
EW-1 264.52 -2.33 262.19 51.67 50-100 210.52 

* Water level measurements taken on: 5/11 - 5/18/89 

I 

**Portion of 2-inch PVC stick up cut to accommodate new pump 
^ From measurement by Mitchel/Anderson 7/29/88 
^ Water level measurement taken on 6/5/89 



An additional task w i l l be to repair or replace inoperative sanpling punps 

such as the one in well EW-1. 

Groundwater Sampling and Analysis 

The proposed approach is to sanple a l l on-site wells, both new and 

existing, when the well installation task is conplete. It is anticipated 

that City personnel w i l l then conduct subsequent quarterly sanpling under 

CDM direction. Analyses w i l l be conducted for a l l Target Conpound List 

(TCL) parameters not previously sanpled for, including metals, BNAs, 

pesticides, PCBs and dioxin. The purpose of adding additional parameters 

such as metals and non-volatile organics is to determine vrtiether these 

contaminants are present at concentrations that may pose a health risk. 

After the i n i t i a l one-time sampling of a l l wells, subsequent quarterly 

monitoring w i l l be established for selected wells and selected indicator 

chemicals; once a year, or every fourth quarter, a l l on-site wells w i l l be 

sanpled emd analyzed for a l l TCL parameters. Table 5-2 presents the 

proposed yearly emd quarterly sanpling schedule; the final selection of 

wells for ongoing monitoring wil be presented in the SAP. 

Meeting Data Quality tt)jectives 

Level IV quality data w i l l be required for the on-site well data in order 

to define the lateral and vertical limits of groundwater contamination. 

This level of data quality is also required to support the development of 

the risk assessment. The specific data quality objectives for the 

groundwater analyses w i l l be presented in the Quality Assurance Project 

Plan. 

5.6 RESII»«nAL WELL SAMPLING 

Background and Objectives 

As described in Section 2.0, quarterly sampling of five residential wells 

has been carried out by the City since mid-1989. Previous to the 

initiation of quarterly sanpling, a considerable number of groundwater 
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TABLE 5-2 
PROPOSED GROUNDWATER SAMPLING PROGRAM 

SCHEDULE 

One-Time Subsequent Yearly 
Sanpling Quarterly Sanpling 
During RI Sanpling (Every 4th Quarter) 

UW-lA CDM-1 UW-IA 
UW-lB CDM-2 UW-lB 
UW-IC CDM-3 UW-IC 
W-2 CDM-4 W-2 
UW-2A CDM-7 UW-2A 
UW-2B UW-2B 
UW-2C UW-2C 
CDM-1 CDM-1 
W-3 W-3 
W-6 W-6 
MW-4 MW-4 
CDM-2 CDM-2 
CDM-3 CDM-3 
OW-1 OW-1 
EW-1 EW-1 
DW-lA DW-lA 
DW-lB DW-lB 
DW-IC DW-IC 
CDM-4 CI»l-4 
W-4 W-4 
MW-3 MW-3 
W-5 W-5 
19-Hl 19-Hl 
MW-2 MW-2 
CDM-5 CDM-5 
DW-2A DW-2A 
EW-2B DW-2B 
DW-2C EW-2C 
W-lR W-IR 
MW-1 MW-1 
CDM-6 CDM-6 
CDM-7 CDM-7 

Residential ffells 

1770 North 2100 North 1770 North 
2045 North 2045 North 
2100 North 2142 North 2100 North 
2142 North 2168 North 2142 North 
2168 North 2188 North 2168 North 
2188 North 2429 North 2188 North 
1912 Jensen 1912 Jensen 
1635 Jensen 1635 Jensen 
1642 Jensen 1642 Jensen 
1346 Jensen 1346 Jensen 
1304 Jensen 1304 Jensen 
2429 North 2429 North 
1650 Jensen 1650 Jensen 
2121 Jensen 2121 Jensen 
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sanples were collected by previous investigators and the City from a total 

of 14 nearby residential wells. A review of reports presented by previous 

investigators indicates that concentration levels for the majority of VOCs 

were below the detection limits. Tetrachloroethylene was detected at 

levels eibove the detection limits, but below federal and state action 

limits at numerous wells. Tetrachloroethylene was detected in 2 wells 

(2168 and 2429 north) at levels slightly above the MCL limit. 

The objective of this task w i l l be to continue quarterly sanpling of the 5 

residential wells in conjunction with the on-site water quality sanpling 

program. The 9 residential wells not currently part of the quarterly 

monitoring program w i l l be sanpled concurrently with the sampling of of 

newly installed on-site monitoring wells. 

At a l l residential wells, additional chemical parameters w i l l be analyzed 

for as necessary to fully investigate tJie potential remge of contaminemts 

present. The purpose of this monitoring w i l l be to develop a datedsase for 

the health risk assessment, and to allow the developnent of groundwater 

treatment alternatives. 

Task Description 

Fourteen residential wells have been identified in the vicinity of the FSL 

as shown in Table 5-2. 

Quarterly sanpling by the City at five residential wells w i l l continue. 

The analyses to be conducted on these sanples, however, w i l l be expanded 

from VOCs to include BNAs, pesticides, PCBs, metals, and dioxin. The nine 

residential wells not currently part of the quarterly monitoring program 

wi l l also be sanpled for VOCs, BNAs, pesticides, PCBs, pesticides, metals 

and dioxin. Details of the sampling procedures and laboratory analyses 

w i l l be described in the Sanpling and Analysis Plan. 

Meeting Data Quality Objectives 

Data collected at residential wells w i l l be used to identify the nature emd 

extent of groundwater contamination; to assist in developnent of remedial 
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alternatives; and to evaluate the potential health threat to residents. 

Level IV quality data is required for all residential well data. The 

quantitative and qualitative data quality objectives associated with this 

task will be outlined in the Quality Assuremce Project Plan. 

5.7 AIR INVESTIGATION 

Background and (A>jectives 

As discussed in Section 5.2, there is evidence that gas generated by the 

deconposition of wastes in the FSL may be migrating offsite. There is also 

the potential that gases may be emanating from the landfill surface into 

the ambient air, which could pose a potential health risk to nearby 

residents. The inclusion of this task in the Rl is to provide data on 

ambient air at the lemdfill so that a risk assessment cem be conpleted for 

the inhalation pathway. 

The presence of lemdfill gas in the ambient air has been investigated by 

EtVZOti (1988) as part of the Air Quality Solid Waste Assessment Test Report 
conpleted in accordemce with California landfill regulations. EMCC»iI 

collected 24-hour time- integrated ambient air sanples on three consecutive 

days in September, 1987, from two locations on the landfill perimeter, one 

upwind and one downwind. A meteorological station on-site recorded wind 

speed emd direction during the sanpling events. Sanples were collected in 

Tedlar bags. The results of the EMCCXJ sanple analyses are shown in Table 

5-3. 

Task Description 

This program will consist of establishing upwind emd downwind air sanpling 

locations. Previous weather monitoring data indicate a prevailing wind 

direction from the west-northwest. Based on this data, the proposed upwind 

sanple location would be located on Jensen Avenue, in the vicinity of 

private residence. The proposed downwind location would be located near 

North Avenue, also in the vicinity of private residences. Two additional 

locations on the east emd west sides of the landfill would be selected 

based on weather data. At each location, a 24-hour sanple would be taken 
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TABLE 5-3 

M O I S R AIR VOUff l lX OBGAHIC OOnPOUHD DAXA 

V o l a t i l e Organic Conqpound Concentrations (ppb) 
Date and Location VC BENZ EDB DCA MECL PCE CCL4 TCA TCE CHCL3 

09/23/87 AA-4/24 HB DMH HD ND ND ND ND 0.10 0 07 1 70 0 30 ND 
09/23/87 AA-5/ViD DMH ND ND ND ND ND ND 0 08 0 20 0 10 ND 
09/23/87 AA-1/24 HR UP ND ND ND HD ND TR 0 08 0 50 0 10 ND 
09/23/87 AA-2/WD UP ND ND ND ND ND TR 0 08 1 10 0 30 ND 
09/24/87 AA-6/24 HR DHN HD ND ND ND ND TR 0 07 0 60 0 20 ND 
09/24/87 AA-7/WD OHN HD ND ND ND 1,300 1.03 0 09 2 60 0 20 ND 
09/24/87 AA-9/24 HR UP HD ND ND ND ND TR 0 07 0 40 0 10 ND 
09/24/87 AA-IO/HD UP ND ND ND ND ND TR 0 07 0 30 0 20 ND 
09/25/87 AA-11/24 HR DMH ND 2.00 ND ND ND ND 0 10 0 80 0 30 ND 
09/25/87 AA-12/W> DHN ND 2.00 ND ND ND TR 0 10 0 70 0 30 ND 
09/25/87 AA-14/24 HR UP ND 2.00 ND ND ND TR 0 10 0 60 0 10 ND 
09/25/87 AA-IS/HD UP ND ND ND HD ND TR 0 10 0 30 0 10 ND 

Regulatory Detection L i n i t 2 2 0.5 0.2 1 0.2 0 2 0 5 0 6 0.8 

Laboratory Detection Limit 1 0.5 0.05 50^ 20^ 0.1 0 05 0 1 0 1 0.02 

to CCI.4 = carbon tetrachloride 
TCA = 1,1,1-trichloroethane 
TCE = trichloroethylene 
CHCL3 = chloroform 
ppb = parts per b i l l i o n 
ND = not detected 

VC = vinyl chloride 
BENZ = benzene 
EBO = 1,2-dibroiBoethane 
DCA = 1,2-dichloroethane 
MECL = nethylene chloride 
PCE - tetrachloroethylene 
TR = Trace (detected below laboratory detection limit) 

24 KR UP = 24 hour upwind saaple 
MD UP => wind directional upwind sample 
24 HR DHN s 24 hour downwind sanple 
HD DHN = wind directional downwind sanple 

^Elevated detection l i n i t for 1,2-dichloroethane i s due to interference fron Freon TF, a laboratory air contaninant. 
Elevated detection l i a i t for nethylene chloride is due to laboratory background as a result of using methylene chloride in 
the extractions of s o i l and water sanples. 



utilizing a Summa canister with a critical orifice to control the sanpling 

rate. At a minimum, each location would be sampled twice over a 24-hour 

period. 

A tenporary site weather station would be installed to obtain meteoro

logical data. Specifically, wind speed emd direction measurements would be 

recorded over the sampling period. 

Ambient Air Analysis 

The ambient air sanples w i l l be analyzed for vinyl chloride and benzene. 

These conpounds are selected as the toxic volatile organic conpounds 

present in the landfill gas at the FSL which w i l l have the greatest inpact 

on development of the risk assessment. 

Meeting Data Quality Cfcjectives 

Data gathered under this task w i l l meet the objectives of the risk 

assessment source modeling to be performed by EPA's contractor. The 

specific data quality objectives w i l l be presented in the Quality Assurance 

Project Plem. 

5.8 SURFACE AND SUBSURFACE SOIL INVESTIGATIGN 

Background and Objectives 

The purpose of this task is to determine i f operations at the FSL resulted 

in the contamination of soils off-site. The field work w i l l consist of a 

preliminary investigation of both surface emd subsurface soils. If i n i t i a l 

investigations indicate the existence of soil contamination, additional 

sanpling w i l l be performed in order to provide additional data in v^ich to 

evaluate the need for remediation. 

There has been no reported observations of either leachate seeps or waste 

conveyed off-site vrtiich could potentially contaminate the soi l . Surface 

runoff/erosion or water punped for irrigation near the site, however, could 

potentially contaminate the off-site soils. None of the previous 
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investigatory work at the site has included sanpling and analysis of the 

soil in proximity to the landf i l l . 

Task Description 

This field task consists of taking surface soil sanples around the 

perimeter of the site, adjacent to some of the homes and in local 

agricultural fields. Sanples w i l l be obtained using a trowel or similar 

tool to obtain material from a depth of 0- to 2-inches. Subsurface sanples 

wi l l be taken during the drilling operations for the gas monitoring well 

installation. 

Soil Saapling And Analysis 

Surface soil sanples w i l l be taken at each of the proposed gas monitoring 

wells as shown on Figure 5-1. Sanples of subsurface material at approxi

mately 5-feet in depth w i l l be taken during the course of the drilling of 

the gas monitoring wells. The sanple w i l l be collected from the auger as 

i t is removed from the wellbore. 

The six sanple locations include four on the east boundary of the landfill 

and two on the west boundary. One "upgradient" background sanple w i l l also 

be collected. Coupling the soil sanpling with the well installation allows 

the samples at depth to be obtained without the need to construct additio

nal borings. The 5-foot depth corresponds with the level at vrtiich a clay 

hardpan has been observed around the site. It is assumed that contaminant 

tremsport to greater depths would be inpeded by the hardpan. 

Additional surface sanples will be taken adjacent to residences to provide 

data for the risk assessment. The existence of a possible ingestion or 

dermal exposure pathway cem be investigated through this additional 

sanpling. Surface soil sanples in agricultural fields near the site will 

be obtained and analyzed to establish background conditions. Specific 

sanpling locations and numbers of sanples will be described in the SAP. 

The sanples described above w i l l be emalyzed for volatile organics, BNAs, 

pesticides/PCBs, herbicides, metals, and dioxins. 
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Meeting Data Quality Objectives 

The purpose of data collected under this task is to ascertain i f an 

exposure pathway exists for ingestion or dermal contact due to soils 

contaminated by the lemdfill. There are no indications that this 

contaminemt pathway is present at the site; therefore, the field work w i l l 

help to confirm past observations. 

Upgradient subsurface sanples and surface soils from local agricultural 

properties w i l l assist in establishing background levels of contaminemts. 

For exanple, any pesticides emd herbicides contamination revealed adjacent 

to the site might be due to past emd present agricultural operations as 

opposed to landfill activities. 

Level IV quality data w i l l be required for a l l the soil sanples due to its 

inclusion in the development of the Risk Assessment. 

5.9 REPORTING 

5.9.1 Site Qiaracterization Summary 

At the conclusion of tJie field investigation tasks, and after leiboratory 

analysis is conplete, CDM wi l l prepare a Site Characterization Summary for 

EPA review and approval. The purpose of the Summary is to provide the EPA 

a preliminary reference for developing the Risk Assessment, and to evaluate 

the developnent of preliminary remedial alternatives. The summary wi l l 

consist of a technical memorandum vrtiich w i l l review the field activities, 

present the analytical results in tabular form, and document the locations 

emd characteristics of each affected medium investigated. Where appropri

ate, the technical memorandum sections w i l l serve as early drafts of the 

i n i t i a l chapters of the Draft RI report. The analytical data w i l l also be 

presented to EPA in floppy disc format, conpatible with dBase III Plus 

software, to facilitate data entry into the risk assessment database. A l l 

data sets included in the Site Characterization Summary w i l l be acconpanied 

with a QA/QC summary describing data quality and how data quality objec

tives were met. Any comments presented by EPA w i l l be addressed as 
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appropriate and a Final Site Characteristics Summary w i l l be issued i f 

necessary. 

5.9.2 Remedial Investigation (RI) Report 

CDM w i l l prepare a Draft RI report in accordance with current EPA guidemce 

(EPA 1988) which w i l l summarize the results of field activities, the 

physical characteristics of the site, discuss the nature and extent of 

contamination, present the fate and transport mechanisms of the site 

contaminants in a l l affected media, and present the results of the baseline 

Risk Assessment. The Draft RI w i l l be presented to EPA for review and 

comment. Following receipt of EPA comments, the Draft RI w i l l be revised 

as necessary and a Final RI w i l l be prepared. 

The final objective of the soil gas investigation is to attenpt to evaluate 

possible inpact of soil gas on groundwater quality through computer 

mcxieling. Analytical data from tJie perimeter wells w i l l be used to model 

the pathway of subsurface migration, as well as the vertical distribution 

of gases. Results of the tenporary probe sanpling w i l l indicate the extent 

of off-site migration below the hardpan layer and yield further information 

on the location of a hardpan layer. At a minimum, diffusion driven 

migration w i l l be modeled in order to determine the migration pathway of 

soil gas after the source (landfill) is cut-off. This information w i l l be 

used to evaluate the inpact of off-site soil gas on groundwater quality. 

Prior to initiating the field sanpling investigation, a t r i a l modeling 

effort w i l l be inplemented using the analytical data collected by Lockheed 

to model gas migration at the north emd south area of the l a n d f i l l . 

Through this t r i a l modeling effort, needs for additional geologic and soil 

gas data w i l l be identified. 
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Section Six 



6.0 FEASIBILITY STUDY TASKS 

6.1 INIVOUUCTIGN 

The purpose of the Feasibility Study is to identify, analyze and evaluate 

potential remedial action alternatives for the cleanup of the Fresno 

Sanitary Landfill (FSL). Municipal landfill sites are unique among CERCLA 

sites in that potential response actions are often limited to containment 

technologies. That i s , treatment or removal of the waste deposited in the 

landfill is generally not a viable mitigation measure. A range of response 

actions, containment through treatment, cem be developed for the media 

requiring cleemup located beyond the boundaries of the l a n d f i l l . At the 

FSL, this includes the contaminated groundwater and the vadose zone 

inpacted by the landfill gas migration. 

This section w i l l include a general presentation of the feasibility study 

process as i t specifically applies to the FSL. The general steps include 

identification of i^pliceible or Relevemt emd .ppropriate Requirements 

(ARARs), i n i t i a l development of alternatives, screening of remedial 

alternatives, and detailed evaluation of selected alternatives. Potential 

treatability study requirements w i l l also be addressed in this section. 

6.2 APPLICABLE CR RELEVANT AND APPROPRIATE REQUIREMQITS (ARARs) 

Under Section 121(d) (1) of the Conprehensive Environmental Response, 

Conpensation emd Liability Act (CERCLA) of 1980 as amended in 1986 by the 

Superfund Amendment emd ReautJiorization Act (SARA) remedial actions must 

attain a degree of cleemup v^ich assures protection of humem health emd the 

environment. Additionally, CERCLA remedial actions that leave any 

hazardous substance, pollutemt, or contaminant on-site must meet, upon 

conpletion of the remedial action, a level or stemdard of control that at 

least attains standards, requirements, limitations, or criteria that are 

"applicable or relevant and appropriate" under the cirtmmstances of the 

release. These requirements, known as "ARARs", may be waived only for 

certain instances specified in Section 121(d) (4) of CERCLA. 
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ARARs are derived from both Federal and State laws. Under Section 121(d) 

(2), the Federal ARARs for a site could include requirements under any of 

the Federal environmental laws (e.g., the Clean Air Act, the Clean Water 

Act, and the Safe Drinking Water Act). State ARARs include promulgated 

requirements under the State environmental or facility siting laws that are 

more stringent than Federal ARARs and have been identified to EPA by the 

State in a timely manner. Subparagraph 121(d) (2) (c) of CERCLA limits the 

applicability of State requirements or siting laws v^ich could effectively 

result in the statewide prohibition of land disposal of hazardous 

substemces, pollutants, or contaniinants unless certain conditions are met. 

Subsection 121(d) of CERCLA requires that Federal or State substantive 

requirements that qualify as ARARs be conpiled by remedies (in the absence 

of a waiver). State requirements cv be waived if a State has not 
consistently applied or demonstrated the intent to consistently apply a 

requirement in similar circumstances at other remedial actions within the 

State (Subparagraph 121(d) (4) (E) of CERCLA). Federal, State, or local 

permits do not need to be obtained for removal or remedial actions 

inplemented on-site (Subsection 121(e) of CERCLA). "On-̂ site" is 

interpreted by EPA to include the areal extent of contamination and all 

suitable areas in a reasonable proximity to the contamination necessary for 

inplementation of the response action. 

The definition of "applicable" and "relevant emd appropriate" requirements 

is derived from the National Oil emd Hazardous Substemces Pollution 
Contingency Plan; Final Rule, 40 CFR Part 300, March 8, 1990 (NCP). These 

definitions are presented below. 

pplicable Requirements - "Means those cleanup standards, standards of 

control, and other substantive environmental requirements, criteria, or 

limitations promulgated vunder Federal or State law that specifically 

address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstances at a CERCLA site. Only those State 

standards that are identified by the State in a timely manner that are more 

stringent that Federal requirements may be applicable." 
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Relevant and Appropriate Requirements - "Means those cleanup standards, 

standards of control, emd other substantives requirements, criteria, or 

limitations promulgated under Federal environmental or State environmental 

or facility siting law that, vdiile not "applicable" to a hazardous 

substance, pollutant, contaminant, remedial action, location, or other 

circumstance at a CERCLA site, address problems or situations sufficiently 

similar to those encountered at the CERCLA site that their use is well 

suited to the particular site. Only those State standards that are 

identified in a timely manner and are more stringent them Federal 

requirements may be relevant and appropriate." The determination of which 

requirements are "relevemt and appropriate" is somev̂ iat flexible. EPA emd 

State may look to the type of remedial actions contenplated, the hazardous 

substemces present, the waste characteristics, the physical characteristics 

of the site, and other appropriate factors. It is possible for only a part 

of a requirement to be considered relevant emd appropriate. Additionally, 

only substantive requirements need be followed, 50 Federal Register 47,946 

(1985) (preamble to the NCP). 

ARARs are classified into three groups to help in identification and 

conpliance. The f i r s t type are chemical-specific requirements. These 

ARARs are usually site-specific health or risk-based numerical values v^ich 

establish the acceptable amount or contaminant concentration that may be 

found in, or discharged to, the environment. Exanples of this type of ARAR 

are ambient water (guality criteria and drinking water standards. The 

second type are location-specific requirements. These ARARs place 

restrictions on the concentrations of hazardous substances or the conduct 

of activity based on site location. These include restrictions on 

activities in wetlands, flood plains, and historic sites. The third type 

are performance, design, or other action-specific requirement. These ARARs 

are technology- or activity-based requirements or limitations on hazardous 

waste actions. Exanples of action-specific ARARs are Resource Conservation 

and Recovery Act (RCRA) regulations for waste treatment, storage, and 

disposal. 

6.2.1 ARARs Identification Process 

ARARs are identified on a site-specific basis from information about 

contaminants found at the site, features of the site location, and actions 
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that are being considered as remedies. If no ARAR covers a particular 

situation, or if an ARAR is not sufficient to protect human health or the 

environment, then non-promulgated standards, criteria, guidemce, emd 

advisories may be used, as appropriate, to provide support in determining 

vhat is protective at a site. A risk assessment may also be used to 
evaluate the sufficiency of a specific ARAR to provide protection. 

EPA emd the State of California will identify Federal and State ARARs for 

possible application to the FSL site. Appendix B-1 contains a list of 

potential Federal ARARs, and Appendix B-2 contains a list of potential 

state ARARs. Within both tables each potential ARAR states whether or not 

it is "applicable" or "relevemt and appropriate" to the landfill site. 

This preliminary identification of ARARs assists in guiding SAP developnent 

and initially formulating remedial action alternatives. 

Federal ARARs potentially associated with the FSL are based upon the Safe 

Drinking Water Act; the Cleem Water Act; the Clean Air Act; and the 

Resource Conservation emd Recovery Act. Additionally, on-site investiga

tions emd remediation activities require conpliemce with regulations 

promulgated by the Occupational Safety and Health Administration for worker 

safety, and Acts v^ich require the consultation with other Federal agencies 

for the protection of fish and wildlife and critical habitats of endangered 

species. 

State ARARs are administered by the State of California Department of 

Health Services, the Central Valley Regional Water Quality Control Board, 

Fresno Air Pollution Control District emd the Integrated Waste Management 

Board. Potential State ARARs associated with the site, based mainly on the 

protection of public drinking water supplies emd surface discharges, are 

the California Safe Drinking Water Act; the Porter Cologne Water Quality 

Control Act; the Safe Drinking Water Act; emd the Regional Water Quality 

Control Boards Water Quality Objectives. State landfill closure 

requirements are enforced by the integrated Waste Management Board under 

Title 14 and the Regional Water Quality Control Board under Title 23. Air 

quality regulations are inplemented by the Air Resources Control Board 

under authorization of the Air Resources Act emd the Mulford-Carrell Air 

Resources Act. 
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6.3 INITIAL DEVELOPMENT AND SCREENING OF ALTERNATIVES 

A discussion of preliminary remedial action objectives emd remedial 

technology types was presented in Section 3.0, Conceptual Site Model. The 

overall process for developing emd screening alternatives w i l l be described 

in this section. Specific feasibility study deliverables required under 

the Consent Order wi l l be identified here. The steps employed to develop 

remedial alternatives include: 

Development of remedial action objectives specifying the 
contaminemts emd media of interest, exposure pathways, emd 
preliminary remediation goals. 

Development of general response actions for each medium of 
interest defining containment, treatment, punping, or other 
actions, singly or in combination, that may be taken to 
satisfy the remedial action objectives for the site. 

Identification of volumes or area of media to which general 
response actions might apply; for exanple, quantification of 
the volume of groundwater requiring treatment. 

Identification and screening of the technologies applicable 
to each general response action to eliminate those that 
cemnot be inplemented technically at the site. Technology 
identification w i l l consider the unique characteristics of a 
municipal lemdfill which primarily leads to containment 
alternatives as discussed in the EPA guidance. 

Assembling the selected representative technologies into 
alternatives representing a range of treatment and 
containment combinations, as appropriate. At the FSL, this 
would apply to a range of contairunent and treatment options 
possible for the contaminated groundwater or off-site soil 
migration. However, treatment of the landfill's refuse prism 
w i l l not be considered. 

6.3.1 Remedial Action Objectives 

Preliminary remedial action objectives were presented in Section 3.0 of 

this Work Plem. These objectives are defined in terms of media specific 

goals for protecting human health emd the environment. The objectives 

specify the chemicals of concern, exposure routes and receptors, and an 

acceptable level or range of levels for each exposure route. A risk 

assessment w i l l be performed by the EPA to be used in conjunction with the 

ARARs in the formulation of the remedial action objectives. 
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6.3.2 General Response Actions 

A general response action is defined as those actions v^ich v^en 

inplemented w i l l satisfy the remedial action objectives. These actions may 

include a range or combination of treatment, containment, extraction, or 

institutional activities. An i n i t i a l identification of general response 

actions for the FSL is presented below. 

Environmental Media 

Groun(awater 

Soil Gas 
(Landfill gas in the vadose 
zone adjacent to the site) 

Air 
(Landfill gas control) 

Soil 

Response Action 

No Action/Institutional Controls 
Containment 
Extraction/Treatment 

No Action/Institutional Controls 
Containment 
Extraction/Treatment 

No Action 
Containment 
Extraction/Treatment 

No Action 
Containment 
Removal/Di sposal 

To focus the evaluation on alternatives that are most likely to be chosen 

for inplementation, an i n i t i a l screening of the response actions w i l l be 

conducted on the basis of effectiveness, inplementability, and cost as 

required by the NCP. The primary criteria applied during this phase of the 

screening w i l l be effectiveness. 

6.4 iraNTIFICATIGN OF TREATABILITY STUDIES 

Treatability studies provide a database by which to more accurately 

evaluate the effectiveness, implementability, and/or cost of a proposed 

remedial technology. They are performed after the i n i t i a l screening of 

process options has been conpleted resulting in a l i s t of potentially 

viable technologies. Treatability studies are performed only for those 

process options vrtiere additional data is necessary to perform the detailed 

evaluation of remedial action alternatives. 
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It is proposed that a treatability study be conducted for the contaminated 

groundwater at the site. Previous studies performed at the FSL indicate 

the presence of volatile organic conpounds in the groundwater. The 

objective of the treatability study would be to examine various treatment 

processes emd evaluate tJiese processes in terms of effectiveness in 

removing the organics from the water. In addition, operational parameters 

will be developed v^ich will assist in estimating costs for the treatment 

systems as well as provide information for the remedial design phase of the 

project. Potential unit processes to be investigated include air 

stripping, carbon adsorption, and ultraviolet/peroxidation treatment 

technologies. 

It is possible that during the course of the remedial investigation emd 

feasibility study other site liquids may be found which require treatment. 

These could include landfill leachate emd gas condensate collected in the 

landfill gas control system. The necessity to perform treatability studies 

on these liquids in conjunction with the contaminated groundwater will be 

addressed in the Treatability Testing Statement of Work. 

Mitigation of the off-site soil-gas plume may require the inplementation of 

a soil venting system. The necessity to perform pilot work, in the field, 

for soil gas extraction system design will be determined upon conpletion of 

the soil gas investigation field task. Information on the well spacing, 

depth, and construction details in addition to operational parameters cem 

be developed through a pilot program. This would be acconplished by 

installing approximately three to four extraction wells with an associated 

monitoring probe network in a specified area of the soil gas plume. 

Through the use of a portable blower, a remge of vacuums can be applied to 

the extraction wells witJi their influence monitored at the probes. The 

data obtained would be useful in determining the number of wells required 

to mitigate the entire soil gas plume emd in estimating the length of 

operation required to cleem up the plume. This information would assist in 

the detailed evaluation of the remedial action alternative in terms of 

effectiveness and cost. 
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6.5 DETAILED EVALUATIGN OF REMEDIAL ALTERNATIVES 

A detailed analysis w i l l be performed on the remedial alternatives which 

proved to be viable through the i n i t i a l screening process. The evaluation 

w i l l conform to the requirements of the NCP, Section 300.430(e)(g). This 

detailed analysis w i l l consist of an evaluation of the remedial 

alternatives in terms of nine specified criteria. A conparative analysis 

of the alternatives w i l l also be conducted which examines the relative 

performance of the alternatives in terms of the criteria. 

Teible 6-1 presents the nine evaluation criteria emd the factors considered 

for each one. A brief description of each criterion is provided below. 

Overall Protection of Human Health and the Environment 

This criterion provides a final check to assess vhether each alternative 

is protective of human health and the environment. The overall assessment 

of protection is based on a conposite of factors assessed under the 

evaluation criteria, especially long-term effectiveness and permanence, 

short-term effectiveness, and conpliance with ARARs. 

Conpliance With ARAR's 

This criterion is used to determine how each alternative conplies with 

applicable or relevant and appropriate Federal and State requirements, as 

defined in CERCLA Section 121. 

Long-Term Effectiveness 

This criterion addresses the results of the remedial action in terms of the 

risk remaining at the site after the response objectives have been met. 

The primary focus of this evaluation is to determine the extent and 

effectiveness of the controls that may be required to manage the risk posed 

by treatment residuals and/or untreated wastes. The factors to be 

evaluated included the magnitude of remaining risk (measured by numerical 

standards such as cancer risk levels), emd the adequacy, suitability and 
long-term reliability of management controls for providing continued 
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TABLE 6-1 
DETAILED EVALUATIGN CRITERIA 

OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT 

COMPLIANCE WITH ARARs 

Conpliance with chemical-specific ARARs 
Conpliance with action-specific ARARs 
Conpliance with location-specific ARARs 
Conpliance with appropriate c r i t e r i a , advisories and guidemce 

LOIG-TERM EFFECTIVEt^SS 

Magnitude of risk remaining at the site after the 
response objectives have been met 
Adequacy of controls 
Relieibility of controls 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 

Treatment process and remedy 
Amount of hazardous material destroyed or treated 
Reduction in toxicity, mobility or volume of the contaminemts 
Irreversibility of the treatunent 
Type emd quantity of treatment residuals 

SHORT-TERM EFFECTIVENESS 

Protection of community during remedial actions 
Protection of workers during remedial actions 
Time u n t i l remedial response objectives are achieved 
Environmental inpacts 

IMPLEMEinABILITY 

A b i l i t y to construct technology 
Reliedaility of technology 
Ease of undertaking additional remedial action, i f necessary 
Monitoring considerations 
Coordination with other agencies 
Avai l a b i l i t y of treatment, storage capacity, emd disposal 
service 
Ava i l a b i l i t y of necessary equipment and specialists 
A v a i l a b i l i t y of prospective technologies 

COST 

Capital costs 
Annual operation emd maintenance costs 
Present worth analysis 
Sensitivity analysis 

STATE ACCEPTANCE 

COMMUNITY ACCEPTANCE 



protection from residuals (i.e., assessment of potential failure of the 

technical conponents). 

Reduction of Toxicity, Mobility, or Volume 

This criterion addresses the statutory preference for selecting remedial 

actions that employ treatment technologies that permanently and 

significantly reduce toxicity, mobility or volume of the contaminants. The 

factors to be evaluated include: the treatment process employed; the 

amount of hazardous material destroyed or treated; the degree of reduction 

expected in toxicity, mobility, or volume; and, the type emd quantity of 

treatment residuals. 

Short-Term Effectiveness 

This criterion addresses the effects of the alternative during the 

construction and implementation phase until the remedial actions have been 

conpleted and the selected level of protection has been achieved. Each 

alternative is evaluated with respect to its effects on the community emd 

on-site workers during the remedial actions, environmental inpacts 

resulting from inplementation, and the amount of time until protection is 

achieved. 

Inplementability 

This criterion addresses the technical and administrative feasibility of 

inplementing an alternative and the availability of various services emd 

material required during i t s inplementation. Technical feasibility 

considers construction emd operational difficulties, reliability, ease of 

undertaking additional remedial action ( i f retjuired), and the ability to 

monitor i t s effectiveness. Administration feasibility considered 

activities needed to coordinate with other agencies (e.g., state and 

local), in regards to obtaining permits or approvals for implementing 

remedial actions. 
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Cost 

This criterion addresses the capital costs, annual operation and 

maintenance costs, and present worth analysis. 

Capital costs consist of direct (construction) and indirect (non-construc

tion and overhead) costs. Direct costs include expenditures for the 

ecjuipment, labor, and material necessary to perform remedial actions. 

Indirect costs include expenditures for engineering, financial, and other 

services that are not part of actual installation activities but are 

required to conplete the installation of a remedial alternative. Annual 

operation and maintenance costs are post-construction costs necessary to 

ensure the continued effectiveness of a remedial action. These costs w i l l 

be estimated to provide an accuracy of +50 percent to -30 (EPA October 

1988). 

A present worth emalysis is used to evaluate expenditures that occur over 

different time periods by discounting a l l future costs to a common base 

year, usually the current year. This allows the cost of remedial action 

alternatives to be compared on the basis of a single figure representing 

the amount of money that would be sufficient to cover a l l costs associated 

with the remedial action over its planned l i f e . As suggested in the EPA's 

RI/FS Guidemce (EPA October 1988), a discount rate of 5 percent w i l l be 

considered unless tJie market values indicate otherwise during the 

performance of the FS. 

State Acceptance 

This criterion evaluates the technical emd administrative issues and 

concerns the State may have regarding each of the alternatives. The 

factors to be evaluated include those features of alternatives that the 

State supports, reservations of the State, emd opposition of the State. 

Conmunity Acceptance 

This criterion incorporates public concerns into the evaluation of the 

remedial alternatives. 
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After each of the remedial alternatives has been assessed against the nine 

criteria, a conparative analysis w i l l be performed. This analysis w i l l 

compare a l l the remedial alternatives against each other for each of the 

nine evaluation criteria. 

6.6 FEASIBILITY STUDY DELIVERABLES AND SCHEDULE 

6.6.1 Technical Memorandum Identifying Candidate Technologies 

This technical memorandum w i l l expemd upon the preliminary l i s t of 

technologies identified in this Work Plan. A description of each 

technology w i l l be included in the memo. The description w i l l consist of a 

discussion of the general engineering process central to the technology, 

and the equipment requirements. 

The memo wi l l be submitted in draft form 7 weeks after approval of the 

Sanpling emd Analysis Plem. 

6.6.2 Technical Memorandum Documenting Revised Remedial Action Objectives 

Remedial action objectives w i l l be revised from those presented in Section 

3.0 after an i n i t i a l site characterization has been conpleted. The i n i t i a l 

site characterization defines the contaminants of concern emd the exposure 

routes and recepters which are necessary to develop the remedial action 

objectives. 

The memo w i l l be submitted 6 weeks after the EPA approval of the 

preliminary site characterization summary. 

6.6.3 Technical Memorandum on Remedial Technologies, Altematives, and 

Screening 

Once the remedial action objectives have been determined, the development 

emd screening of remedial technologies and alternatives can proceed. The 

technical memo on Remedial Technologies, Alternatives, and Screening w i l l 

document the process by which technologies were formulated to satisfy the 
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remedial action objectives at the FSL. A presentation of the screening 

procedure applied w i l l also be included in the memo. 

This memo wil l be sutaitted 6 weeks after receiving EPA's comments on the 

Technical Memorandum Documenting Revised Remedial Action Objectives. 

6.6.4 Technical Memorandum Summarizing Results of Conparative Analysis of 

Altematives 

The final major phase of the feasibility study is to conpare the remedial 

alternatives which resulted from the screening process. This comparison of 

alternatives, based upon the nine evaluation criteria, provides the basis 

by vrtiich EPA determines v^ich remedial actions w i l l be inplemented. This 

technical memo wil l summarize the detailed evaluation of alternatives. 

This memo wi l l be sutanitted to EPA 5 weeks after receiving EPA comments on 

the Technical Memorandum on Remedial Technologies, Alternatives, emd 

Screening. 

6.6.5 Feasibility Study (FS) Report 

An FS report w i l l be prepared to summarize the activities performed and to 

present the results and associated conclusions. The report w i l l include a 

summary of laboratory treatability studies (if performed), a description of 

the alternatives identification, i n i t i a l screening, emd the detailed 

evaluation of the alternatives. The FS report w i l l be prepared emd 

presented in the format specified in the RI/FS Guidemce (EPA, October 

1988). The FS report w i l l be a conpilation of the technical memorands 

described above. 

The FS Report w i l l include an executive summary and four sections. The 
executive summary w i l l be a brief overview of the FS and the analysis 
underlying the remedial actions which were evaluated. The FS w i l l contain 
tJie following fcmt sections: 

Introduction and Site Background; 

Identification and Screening of Remedial Technologies; 
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Development and Screening of Remedial Alternatives; and 

Description and Detailed Analysis of Alternatives. 

A discussion of each component is presented below. The format used to 

develop the FS Report is presented in Exhibit 6-1. 

The introduction will provide background information regarding site 

location and facility history and operation. The nature of the problem, as 

identified through the various studies, will be presented. A brief summary 

of geohydrological conditions, remedial action objectives, nature emd 

extent of contamination, and risk assessment addressed in the Rl Report 

will also be provided. 

The feasible technologies emd process options for site remediation will be 

identified for each general response action, and the results of the 

remedial technologies screening will be described. 

Remedial alternatives will be developed by combining the technologies 

identified in the previous screening process. The results of screening of 

remedial alternatives, with respect to effectiveness, inplementability emd 

cost, will be described. 

A general description of the features of each remedial action alternative 

passing the screening of the previous section will be presented. The 
detailed evaluation of each remedial alternative with respect to nine 

evaluation criteria, will be presented. A conparison of these alternatives 

will also be presented. 

The FS report will be submitted to EPA 12 weeks after EPA approval of the 

Treatability Study Evaluation Report, or, if treatability testing is not to 

be performed, 18 weeks after EPA approval of the Rl report. 
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Section Seven 



SECTION 7.0 PROJECT MANAGEMENT PLAN 

This section presents the management structure for performemce of RI/FS 

activities governed by this Work Plan. The City of Fresno (City) has 

tasked CDM to conduct the RI/FS at the Fresno Sanitary Landfill. This 

section discusses the project key personnel, subcontracting, deliverables, 

and schedules. 

7.1 PROJECT ORGANIZATIGN AND KEY PERSGNNEL 

The project organization is shown in Figure 7-1. Key personnel and their 

respective responsibilities for the inplementation of the Fresno Semitary 

Landfill (FSL) RI/FS are identified below: 

Mr. John Mitchell - City of Fresno Program Manager. 

Mr. George Slater - City of Fresno Project Manager. 

Mr. Bret Moxley - EPA Remedial Project Manager (RPM). As 
lead agency project manager, Mr. Moxley wi l l oversee a l l 
aspects of the RI/FS inplementation. Risk Assessment tasks 
w i l l be conpleted by EPA's contractor at Mr. Moxley's 
direction. 

Mr. John Burgh - CDM Officer-in-Charge. 

Mr. Wayne Pickus - CDM Project Manager. Responsible for 
day-to-day management and communication with the City emd 
EPA. Mr. Pickus w i l l also be responsible for directing 
engineering emd scientific efforts in the developnent of the 
FS report. 

Ms. Sara R. Black - Ms. Black serves as the Project 
Hydrogeologist. She also w i l l be the Field Supervisor, 
responsible for inplementation of the RI field program. 

Ms. Laurie Mann - Quality Assurance and Quality Control 
(QA/QC). Ms. Mann w i l l be responsible for QA/QC reporting 
activities for the project. 

Technical Review 

The OM technical review committee w i l l be responsible for internally 

reviewing a l l deliverables prior to their submission to the EPA. 
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Field Personnel 

Field personnel will be responsible for data collection activities at the 

site, including site Health and Safety inplementation. 

7.2 SUBCONTRACTING PLAN 

CDM plans to subcontract a number of RI/FS field activities. These 

activities include the following: emalytical testing of environmental 

media sanples (air, water, soil), a soil gas survey, site survey, drilling 

services, geophysical logging services, emd field support functions such as 

trailer and equipment rental. These services will be procured after 

approval of the Work Plem approach by EPA. 

7.3 PROJECT COMMLNICATICN 

Project management meetings will be held once every month, as discussed in 

the Consent Decree. Participants will include, at a minimum, representa

tives of the EPA, the City and CDM. Other agencies or contractors will be 

invited as determined by the EPA emd the City. The purpose of the monthly 

meetings is to keep all parties informed of the progress of the FSL RI/FS 

activities. In addition, meetings will be used to discuss upcoming 

activities, identify problems, emd receive input from additional parties on 

the conductemce of the RI/FS. 

Monthly status reports, as stipulated by the Consent Decree, are a 

deliverable under the FSL RI/FS program. The status reports are to be 

svibmitted monthly to signators of the Consent Decree. The reports will 

describe progress made during the reporting period, a summary of sanples 

submitted for laboratory analysis, results of all sanpling and/or tests 

generated under the SAP, a description of work planned for the next two 

months, and a description of problems encountered and solutions developed. 

7.4 PROJECT SCHEDULE 

Major project deliverables include those documents identified in the 

Consent Order. Deliverables will initially be submitted to the EPA in 
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draft form. The EPA review comments will then be incorporated into the 

final submittal. The Consent Order authorizes the EPA to issue final 

approval on the majority of the deliverables. 

Deliverables and due dates for the FSL RI/FS include the following: 

Deliverable 

1. Monthly Status Reports 

2. RI/FS Workplan 

3. Health and Safety Plan 

4. Sanpling and Analysis Plem 

5. Technical Memorandum on Modeling of 
Site Characteristics (where appropriate) 

6. Preliminary Characterization Summary 
(due 27 weeks after initiation of field tasks) 

7. Remedial Investigation Report (Draft Rl 
due 15 weeks after EPA approves the 
characterization summary) 

8. Technical Memorandum Identifying 
Cemdidate Technologies (due 7 weeks after 
approval of the SAP) 

9. Treatability Testing Statement of Work 
(if necessary) 

10. Treatability Testing Workplan (if necessary) 

11. Treatability Study Site Health & Safety 
Plem (if necessary) 

12. Treatability Study Evaluation Report 
(if necessary) 

13. Technical Memorandum Documenting Revised 
Remedial Objectives (due 6 weeks after EPA 
approval of Preliminary Site Characterization 
Summary) 

14. Technical Memorandum Remedial Technologies, 
Alternatives, emd Screening (due 6 weeks 
after receiving EPA comments on Remedial 
Action Objectives memo) 

15. Technical Memorandum Summarizing Results of 
Conparative Analysis of Alternatives (due 

Date 

Monthly 

April 15, 1991 

January 9, 1991 

May 6, 1991 

To Be Esteiblished 

To Be Established 

To Be Established 

To Be Estedslished 

To Be Established 

To Be Established 

To Be Established 

To Be Estedslished 

To Be Established 

To Be Established 

To Be Established 
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5 weeks after receiving EPA comments on 
Remedial Technologies, Alternatives, and 
Screening memo) 

16. Feasibility Study Report (the Draft FS To Be Established 
Report will be due 12 weeks after EPA 
approval of the treatability testing, if 
treatability is not performed the Draft 
FS is due 18 weeks after EPA approval 
of the RI report). 
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S/n/89 |5030/8010|ID|1.0) IID(l.O) INOIl.O) |ID(1.0| jlOd.OI jNDIS.O) IIDIl.OI jlOIO.Si 110(0.S) jlD(O.S) IIDI2.0) |ID(2.0) jND(2.0) 10(2.0) INDIO.S) j NR 1 NR j NR jESA II 1989 

9/15/89 1 (01 ilD(O.S) IKDjO.S: ilD(O.S) |ND(0.5| IIOIO.S) jIDIC.S) INDIO.SI |HD(O.S| jIDIO.S) INDIO.SI jRD(O.S) ilDIO.S) jlD(O.S) NO(0,S) jNDIO.S) i NR 1 IR 1 Nl IAPPL 10/2/89 

9/2(/90 (01 |HD(0.5| jNDIO.S) jNDIO.S) |I0|0.S) IIOIO.S) jlD(O.S) 1 IR jIDIO.S) jIDIO.S) IID(O.S) jlO(2.0| jlDIO.S) INDIO.SI ND(O.S) jlOIO.S) jNDIO.S) jlDIO.SI jIDIO.S) jAPPLlO/18/90 

NCL 1 100 1 100 1 j S j 30 j j 100 1 100 j 7S j i j j j 

GROCNDIATER ANALYTICAL RESULTS 
|U?/L) 

IHATRII: 
[GROUIOVATER 

VELL DMC (DEEP) IHATRII: 
[GROUIOVATER 

j PARAKETERS 

1 DATE j HETBOD 
ISAHPLED 1 

! 1,2-
1 DCA 
j 
I 

: 1,1-
1 DCS 

1 

1 

j TRAIS-
1 1,2-
j DCE 

j 

1 

j CIS 
1 1,2-
j DCE 

1 
1 

1 1.2-
1 DCPA 

j 
j 
1 

|CIS-
11,3 
IDCPE 

1 
1 

jTRAIS- 1 EB 
11,3- 1 
IDCPS 1 
1 j 
1 j 

1 HC j 1,1, jlETRA-
j 1 2,2 jCBLORD-
1 ITETRA- lETBENE 
1 jCBLORO- j 
1 1ETHAIE 1 

j 1.1.1 
1 TCA 

j 

1 

1 1,1,2 1 TCE ITRI- 1 VC 
1 TCA I ICBLORO- | 
1 1 IFLUORO- j 
j j IHETHAHE j 

I I I I 

|1.1,1,2-|DI-
1TETRA- jcHLORO-
jCBlORO- IKETHAIE 
jETHAIE 

1 1 

j REFERENCE | 
1 1 
1 1 
j 1 
1 1 

a/Se 1 (01 IHDIO.S) jlD(O.S) INDjO.SI j 18 110(0.5) 110(0.5) HDIO.S! jIDIO.S jNDIO.S) IHDIO.S) IlDIO.S) IlDIO.SI jNDIO.S) 110(0,5) jND(O.S) jNDIO.S) j IR 1 NR 1 BSE 1987 , 

1/89 1 (01 HOUR) IIDIIiR) |ID(.HR) 1! jIDIIR) jIDIIR) IIDIIRI IIDIIRI jIDIIR) IIDIIR) IIDINRI jlOilRI INDIIR) jlD(NR) INDINR) |7.1|IR) 1 NR i NR 1 BSK 1987 i 

S/:7/89 {SO30/8010IHOI0.S) iNDIl.O) IIDK.C! i IR INDIO.SI |:iD|S.OI IND!:.01 1 IR ISOI2.0) INDIO.SI |2.Si0.5||IDI0.5) ilDIO.S) |1.1|0.S)|ND|1.0) ;ND(2.0) i HP. •ESA II :?5= : 

9/15/89 1 (01 ilDIO.S) ilD(0.5) INDIO.S) i NR 110(0.5) INDIO.SI NDIO.S! 1 NR :!;Dli.O) INDIO.S) INDIO.SI l-IDIO.Si :NDI0.:I 110(0.51 |ND(0.5) JDIO.S) i !IR i M lAFPL ;a/2,-55j 

9/26/90 w\ :ii3ic.s) JDi?. : ) : ; ' j i O . ; ; !iD(0.:i .:;D(].5i . ; :DI:. : ' I SDC'.:! ;1F. SDIi.j) :ND(0.:1 'SDiO.ri :!IDi;.51 IHDIO.S) :SD|:.0! JDia.S) ! NR 1 HR 

SCL 0 . 0.: ' : (80 1 1 : 1 2 1 200 : i : 1 5 1 : O.S ] 

700T:1CIE5: DCA • :.::KLcr.:!::-iA5E. DCJ = ;:C31050ETHES:. :C?A • DICHL:?. DPROPANi 3CF: • D" CHLCSOPROPJKE. 2B ŜTHIL 3ENZEIE, HC • ;'.S:HTLENE CHLORIDE 

TCA • TRICaiOROErH.iSB, TCE • TRICHLOEOETBEIE, VC • VISVL IHLORIDE 
:::4« CASEOI ISTRACBLOEIDE, DCB • ;I:HLCROEEN:ESE. :ci = ::cBL05Q-:H.\riE 
;;c = SOT :.£::::"D AT :S::CA:E3 :!:ECT:GN LIHIT 

v:-. -• '.'.-:r.\r::,)-v. 



GRODHIAKB AIALTTUU RISULTS 
|at//l) 

KATRII: 
GROUNDVATER 

HELL C-VIA 

PARAIETEIS 

ioATE 1 KETHOO IBIOHO- IBROHO- IBROKO- 1 CCLt ICHLORO- {CBLORO- |2- jCBLORO- jCBLOEO- jOI- jOI- 1 1,2- 1 :,3- ; 1,4- 1,1- 1 BROKO-|DI- jCELORO- REFERENCE | 
ISAHPLED |DI- IFORH 1HETBAIE 1 IBElim ilTHAll ICBLORO- |FO>H |MITBAIE IBROHO- jCBLORO- ; DCB 1 DCB ' DCB 1 DCA IBEIUNB 1BROHO- 1 TOLUENE ; 

ICBLORO- j j j j j jETHIL- 1 1 jCHLORO- |DI- 1 1 j IKBTBAIB i : 
IKETHAIE 1 j j 1 j jVIIU- 1 1 IKETBANE jFLUOIO- • 1 1 

1 1 j 1 j 1 jETBER 1 j 1 IHETHAIE 1 1 

1 8/86 j (01 110(0.5) 110(0.51 jIDIO.S) IID(O.S) IlDIO.SI jlOIO.5) 113(0.51 110(0.5) |I0|0.S| jIDiO.S) jlO(0.5| IIOIO.S) 110(0.5) |ND(0.5) jNDIO.S! 1 NR i NR j NR iBSI 1987 

1 9/3( 1 (01 110(0.5) jIDIO.S) jIDIO.S) :iD(O.S| 110(0.5) 110(0.5) jIDIO.S) jlOIO.5) |ID(0.:) jlDIO.SI :IO(O.S| IlDIO.S) jIDIO.S) 110(0.SI jHOIO.5) 1 IR 1 NR 1 IR iBSK :987 

{ iiti ; (01 llO(t.S) 110(0,51 IID(O.S) S0(0.5) 110(0.5) IlDIO.S) IIDtO.5) jIDIO.S) ilD|O.S) |ID(O.S) |ID|0.5) INDIO.S) HDIO.S) IDIO.S) IHDIQ.SI 1 IR I Ht i l l HSK 1987 

j 1/89 1 (01 1 10(11) 1 ND(IR| 1 IDIIR) 1 10(11) 1 10(11) 1 IDIIR) 1 ID(IR) 1 10(11) j ID(NR) | ND(NR) | ID|IR) 1 10(111 j ND(IR) IDINR) j IDIIR! 1 NR 1 IR 1 NR IESA :i I!39 

15/17/89 |S030/IOi:jlO(1.0| IIDIl.OI |I0('..0| 110(1.0) 110(1.0) IIDIl.OI IIDIS.O) jlD(O.S) IKD(0.5| jlD(O.S) jlOC.O) 110(2.0) jlD|2.0) ND(O.S) jIDIO.n j II 1 NR 1 IR isSA II 1989 

19/15/89 1 601 110(0.S) jlDIO.SI IIEIO.S) jlDIO.S) jIDIO.S) IlDIO.SI 110(0.51 jlDIO.SI ;iD(O.S| |IC(O.S| jIDIO.S) HDIO.S) jlDIO.SI NDIO.S) |ID(0.;; j NR 1 IR j NR IAPPL !0/2.'89 

|i/2(/90 1 (01 jIDIO.S) jIDIO.S! 110(0.5) 110(0.5) 110(0.51 IlDIO.SI 1 II IlDIO.SI 110(0.5) jlD(O.S) |ID(2.0| HDIO.SI 110(0.5) NDIO.S) jNDIO.S! IIDC.S) INDIO.SI INDIO.S) :APP"-:o/ia/?o 

1 KCL 1 100 1 100 1 1 s j 30 1 1 j 100 j 1 100 j j j ! 1 1 I 

FOOTIOTESI CCLt • CAIBOl TETRACBLORIOE, DCB • DICBLOROBENZENE, DCA 
ID • IOT DITECTIO AT IIDICATED DETECTIOl LIKIT 
11 • IOT RKORTID 
I I ' KETEOD DITECTIOI LIHIT 
KCl • HAIIIOK COITAKIIAII LEVEL 
• • HCI rOl 1,3 DICHIOIOPROPEIE 

OICBLOROETBAIE 



iiltUUNDIIAIEB AlALTTICAL BESDLTS 
(ai/L| 

KATRIII 
GROUIDVATER 

HELL 1-2 (SBALLOV) 

PARAHETERS 

DATE HETHOD IBROKO- BROKO- jBROHO - CCLt ICBLORO- ICBLORO- |2- jCHLORO- jCHLORO- jDI- 01- 1,2- 1 1,3-j 1,4- 1,1- IBROHO- |DI- jCBLORO- IREFERENCE | 
SAKPLED m- FORK IKETIANB IBEIIEIE IBTBANI jCBLORO- jFORK jKETBANB jBROKO- 1 CBLORO- DCB 1 DCB i DCB DCA jBENZElE iBROHD- iTOLUENE 1 1 

jCBLORO- j j j IBTBTL- 1 1 jCBLORO- DI- 1 {KETBANE 1 1 
jHETBAIE 1 1 j jVIITL- j 1 IKETBANE FIDORO- 1 1 1 
1 j j 1 jETBER j 1 1 1HETBAIE 1 1 1 

7/8t 601 110(0.5) IR j 11 
1 1 1 1 1 1 

ID(0.5| jlO(O.S) j IR 1 IR IlDIO.SI | IR j IR 
HDIO.S) 

1 
IDIO.S) jIDIO.S) 

IlDIO.S) NDIO.S) I NR { NR 1 IR 
1 1 
IBSK 1987 1 

3/86 1 601 110(1.0) 
1 1 
110(1.0) 110(1.0) 

1 1 1 1 1 1 1 " - " 
IID(l.O) jlDll.O) jlOll.O) jlDll.O) INOIl.O) |ID|1.0) jNDIl.OI IID(l.O) 

1 
IDIl.OI 110(1.01 

{IDIl.OI ID(l.O) 1 NR j RR 1 IR 
" 1 1 
IBSK 1987 1 

1/89 1 601 

•| 
1 IS 

IS j IS IS 1 IS j IS 1 IS 1 IS 1 NS 1 IS 1 IS IS j NS 1 NS IS 1 NR 1 HR 1 IR 
i 1 
jESA II 1989 1 

S/19/89 
1 1 
|5030/80lOjlD((1.0) |ID((1.0)jlO((1.0) !lD|(1.0)jlD((l.O|jID|S.O) jlDll.O) |ND(O.S) jNDIS.O) |ND(O.SO) IS.SIIR) ND(2.0) |ND|2.0) |ID|2.0| IDU.O) 1 NR 1 NR 1 IR IESA II 1989 1 

9/11/89 i (01 jlD(S.O) 110(5.0) jIDIS.O) |ID(S.O| jIDIS.O) |IO(S.O| IIDIS.O) |ID(S.O) jlDjS.O) jIDIS.O) IIDIS.OI HDIS.O) IIDIS.O) |ND{S.0| NDIS.O) 1 NR 1 NR 1 IR {APPL 9/25/83: 

19/18/90 1 (01 110(0.5) 
1 1 
jlO(0,S) IlDIO.S) HDIO.S) 10.9(0.5)110(0.5) jlD(Q.5| jHD|O.S| |ID(O.S| |ID(0.5) 12.912.0) |0.((O.S)|HD|O.S| 10.710.5) NDIC.S) 1 NR 1 IR 1 IR jAPPL 10/2/901 

1 KCl 

•| 
1 100 

I 100 1 1 S j 30 1 1 1 100 j 1 100 1 1 1 75 1 i 

FOOTIOTESi CCL4 > CARBOl nTIACBLORIDI, DCB • OICBLOIOBEIIENE, DCA • OICBLOROETBAIE 
ID • IOT DETECTIO AT IIDICATED DETICTIOI LIKIT 
( ) ' HITBOD DETICTIOI IIKIT 
IR ' IOT REPORTED 
IS • IOT SAKPLED 
ICL > KAIIKDK COITAHIIAIT LEVEL 



GROUIDIATER AlALTTICAL RESULTS 
(m/L) 

KATRIII 
GRODIDVATER 

lELL V-2 (SBALLOI) 

PARAKETERS 

DATE 
SAHPIED 

HETBOD 1.2- j 1,1-
DCA I DCE 

TIANS-
1,2-
DCE 

CIS-
1,2-
DCE 

1,2- |CIS-
DCPA 11,3 

j DCPE 

TRANS-
1,3-
DCPE 

BB KC 

7/8t 1 601 jlDIO.SI 110(0.5) IlDIO.SI IR 
1 1 
i3.t(O.S)|ID(0.S) 110(0.5) INDIO.SI { NR j IR 

1 1 
|8.8(0.5)1 IR IlDIO.SI 

1 1 
{0.9|a.S||ND|O.S| 1 HR 1 NR 1 NR I BSE 1987 1 

3/8t 1 601 ID(l.O) jlOll.O) jlDll.O) IR 110(1.0) {IDIl.OI INDd.O) jNDd.O! |ND(1.0| |RD|1.0| |71(1.0) IID(l.O) j IR INDIl.O! INDIO.l! jlDll.O) 1 IR 1 NR 1 BSK 1987 1 

1/89 1 601 IS 1 IS j IS II 1 IS j IS 1 IS j NS 1 NS 1 IS j IS j IS 1 IS 1 NS 1 KS 1 NS 1 IR 1 IR IESA II 1989 1 

5/19/89 15030/8010 IDIO.SI IIDIl.O) jl9|1.0) IR |1.8|0.S)jlD|S.0) jIDjS.O) 1 NR |ND(2.0) jIDIO.S) 18.8(0.5)110(0.5) INDIO.S) |5.(|O.S)|ID|0.5! INDI2.0I j NR 1 NR ISSA II 1989 1 

9/11/89 1 601 IDIS.O) jlD(S.O) IIDIS.O) (5(5.0) jlS(S.O) IID(S.O) 110(5.0) 1 NR 1 ND(SO) jNDIS.O) |8.t|S.0)|ID|S.O) INDIS.O) 111(5.0) ISDIS.O) HDIS.O) i IR 1 NR IAPPL 9;25;891 

9/12/90 601 10(0.5) {IDIO.SI jO.SIO.S) 11(0.5) j2.0(O.5)|ID(0.Sj INDIO.SI I NR {ND(S.O) IID(O.S) |S.7(O.S)|ID|0.S) |ND(O.S! |(.S(O.S)|ND|1.0) jNDIO.S! INDIO.S! INDIO.J! IAPPL 10/2/SOI 

HCI 5 j 6 j 1 O.S' { 680 1 1 1 2 j 200 1 32 1 5 1 1 O.S 

1,1, 
2,2 

TETRA-
CBIORO-
ETBANE 

TETRA- j 1,1,1 
CBLORO- i TCA 
ETBENE 

1,1,2 
TCA 

ICE IIRI-
jcHLORO-
IFLUORO-

VC 1,1,1,2-
TBTRA-
CBLORO-
BTHANE 

DI-
CBLORO-
HETHANE 

REFERENCE 

FOOTIOTESi DCA > DICHLOROETBAIB, DCE • OICBLOROBTBEIE, DCPA • DICHLOROPROFAIE, DCPE ' DICBLOROPROPEIE, EB ' ETHYL BBIZEIE, KC -- HEIBVLEIE CBLORIDE 
TCI > TRICBLOROETBAIE, TCE • TRICBLOBOETBIIE, VC > VIIYL CBLORIDE 
CCLt > CAIBOl TirilCHlORIOE, DCB • DICBLOROBEIZEIE, DCA - DICBLOROETUAIE 
ID • IOT DITICTED AT IIDICATED DETECTIOl LIKIT 
( I • KTHOD DETECTIOl LIKIT 
IR > IOT REPORTED 
IS • IOT SAHPLED 
HCL ' KAIIHDK COITAHIIAIT LEVEL 
• • HCI rOI 1,3 DICBLOROPROPEIE 



vroiiiiuaAitH ittilllCAL RISULTS 
Iui//L) 

KATRII: 
GROCIDVATER 

VELL UI-:A ISBALLOV) 

PARAHEIERS 

DAT! ; HETHOD IBROKO- |BR:HO- BROKO -1 CCLt iCBLORO- ICBLORG- |2- ICBLOJO- {CBLORO- :DI- ;DI- 1 ' ̂  " ; 1,3- 1 1.4- 1 : REFERENCE | 
SAKPLBD jOI- jFORK iHETHANE 1 IBEIZEIE 1 ETHANE ICBLORO- {FORK {HETBAIE HROKO- jCBLORO- 1 DCB 1 0C3 1 DCB 1 :CA ; 1 

1 jCBLORO- 1 1 j j {ITBYL- 1 1 jCBLORO- ;DI- { j 1 1 1 
{HETBAIE j ; 1 1 iVIIYL- ! j {HETBAIE IFIUORC-1 j t 

i 1 j 1 1 j lETBER ; 1 1 HETBASE 1 I 

8/8( ! (01 {ID(O.S) {IDIO.S) HDIO.S) jlD(O.S) jlO(O.S) jIDIO.S) HDIO.SI HDIO.S) jIDIO.S) HD(O.S) ilD(O.S) {IDIO.SI !NDIO.S) INDIO.S) 
1 ••• 
iHDIO.S) : BSK 1987 1 

1,69 ; (01 { IS 1 IS : SS 1 IS 1 IS j SS : IS ! IS 1 IS ; NS : IS { !iS 1 HS 1 IS 
1 
1 HS HSA II 1989 1 

(,'i/39 :S030,:010|!i3|1.0| jlEd.O) ilDll.O) IIDd.O) IIDIl.O) jIDIS.Oi .HOil.O) INOIC.:) jIDIO.S; HD(O.S) HD(2.0) !ID|2.0| HOIl.O) {IDIO.S! 
1 
iHClO.5) ESA : i 1989 1 

9/:s;89 1 ORY I DRY ;' DRY 
.| 

1 3IY 1 DRY 1 DRY 1 DRY I DRY 1 DRY 1 ORY : DRY j DRY i DRY 1 DRY 1 DRY :COF :i/39 1 

l9/:t/90 : DRI j DRY j DRY 1 DRY j DRY j ORY ; 3SY 1 DRY 

•| 
1 DRY 

1 DRY ' DRY 1 DRY ; DRY 1 DRY ;' ;3Y :0F 11/90 1 

1 KCL j 100 1 :oo { 5 1 30 i 100 1 100 
1 
1 1 ; 75 

GROUIDVATER AIALYIICAL RESULTS 
(ug/L) 

IHATRII: 
IGROCNOVAIER 

VELL 'JV-2A iSBALirV) 

PARAHEIERS 

j :ATE KBTSOD ; 1,2- 1 : , i -

jSAKPlED • DCA \ DCE 
TRASS- 1,2- ICIS- ITRANS- ; SB 1 HC , 1,1, [TEIRA-
1.:- I DCPA ̂1,3 i 1,3- 1 1 2,2 iCBLORO-
::• I ;DC?E I D:P! IIETRA- IETHEIE 

i l l , iCBLCF.O- : 
: : ! • :i:mi • 

1.1,1 
TCA 1 ..A 

: i jiRi-
|:HL3SO-
l:L!jP,0-
:.".E:E.Vii£ 

REFERSStE I 

3.'3( cc; lECio.si ;S0:D.51 NOIC. ! HDIO.SI HDIO.S; HOiO.:! tfn 1 n : ' 2.;!'.S!:'!:3|0.;! i2.S(C.5i 5D|C.:: •S3.;.:) 11.1-D.Sl I;D;O.:! SC::.:i 3S" 1967 

:.fc9 i d 1 SS 1 SS I'C 1 IS ; 5£ SS IS s£ ; .SS HS HS S3 ; .'i: H3 Iij ESA I I 198? 

6.:,ii 5033 3010iHD(0,;! •un • • p : , .141 ' . • W t 
1.211 0)|S3iO.S! HDIS.i, ;sc:.;; ' :iR HD;:.:I ,SDIO.Si ;SDi:.5i 5D1C.:! ;«:::.:! .iDii.si ;;Di:.:i JO I.O! ESA I I 1535 

9.'".:, 93 

• :RY 
i IRY DR: 1 DRY • ;P; ; DRV •• DRY DSV I DRY 1 DE: DRV ! IRY i ISV 3RV i;.v COP 1 li65 

9;:;/90 , DRY i IRY DRY ' DRY i IRY IRY DRY If.V DRY . :•.•'. DRY iRV i :;v DRI IVl CO? 1 i;so 

i 5 • • 
1 •* i < ao I 231 ! 12 : :.: 

jciiso?-:: c::i • CARECS :S:?.ACHL:-I::, ICB > 3ICH:;RC.5EI:E!;E. ::.>. < IICHIORCIIH.̂ :;: 
ICE • :ICHLC3OE:HESE, ICPA • CIC-IIIROPSC-JNE. ICPE = cic-ii?.Or?.opi;.E:ii, ; 

: : l = HSTBYIISE CBlDRIDi. VC • VISVl IBL:?.I3! 

••- = '."* "I?C:IED -

ETHVL BESIESE 



GROUNDIATER ANALYTICAL EESDLTS 
(ag//L) 

KATRIIi 
GROUIDVATER 

NELL 01-28 (IITERKEDIATE) 

PARAHETERS 

DATE 1 KETHOO jBROHO- IBROHO- {8R0H0- 1 CCLt {CBLORO- jCHLORO- 12- jCBLORO- ICHLORO- {DI- {Dl- 1 1,2-1 1,3- 1 :,4-1 1,1-IBROHS- ;DI- ICHLORO- 1 REPEEESC? 1 
SAHPLED |DI- jFORH 1HETHANE {BENZENE lEIUINE jCULORO- {FORK {HETHANE {BROKO- {CULORO- 1 DCB 1 DCB 1 DCB 1 DCA IBEHZEHE 1BROKO- itOLUENE 1 

ICBLORO- jBIBYL- j 1 {CBLORO- ioi- 1 IHETHAHE 1 1 
jHETBAIE iviIYL- 1 1 iHETHANE {FLDORO- 1 1 i 
j jETBER 1 1 j iHETHANE 1 1 1 

8/86 j 601 IIDINR) IIO(IR) IND(IR) IIDIIR) {IDINR) IIDIIRI jIDIIR) HD(NR) IND(NB) INDIHR! |ND|NR! |ND|NR) {IDINR! HDINR! HDINR! 1 NR 1 HR 1 NR {ESA II 1989 1 

1/89 1 (01 jlOIIR) |ID|NR) IIDIIR) jIDINR! IND(NR) jIDIIR) jIDIIR! IIDIIRI IIDIIR) |ND|NR! iHDIHR! jIDINR) HDINR) HDINR! |7.1|NR! 1 HR 1 KR 1 HR IESA II 1989 i 

S/17/89 jS030/80ia{ID(1.0) INDIl.O! IID(l.O) jNDd.O) IIDIl.OI IIDIS.O! IIDIl.OI IID(O.S) INDIO.S) HDIO.S! 1 ?|O.Si {ND|2.0! HDU.OI HDI2.0I INDIO.S! 1 HR 1 HR 1 HR {ESA :i 1939 ; 

9/15/89 { (01 IlDIO.S) {NDIO.S) 110(0.5) jlDIO.SI HDIO.S) jIDIO.S! HDIO.S) jIDIO.S) INDIO.S) jNDIO.S) INDIO.S) INDIO.S! HDIO.S) HDIO.SI {HDIO.S! 1 NR 1 HR 1 NR IAPPL 10/2/891 

9/26/90 1 (01 110(0.5) INOIO.S) {IDIO.SI jIDIO.S) IID(O.S) jIDIO.S) 1 IR INDIO.S) HDIO.S) {10(0.5! {2112.0! HDIO.S) jIDIO.S! HDIO.S) HDIO.S! HDIO.S! IHDIO.S) iHDIO.S! |APPL10/!8;90i 

NCL 1 100 1 100 I 5 1 30 1 { 100 1 1 100 1 1 1 i '5 1 1 1 

FOOTNOTES: CCLt • CARBON TETRACHLORIDE, DCB • DICHLOROBEIZENE, DCA " DICHLOROETHAHE 
ID • NOT DETECTED AT IIDICATED DETECTION LIKIT 
IR ' IOI REPORTED 
I I * lEIBOD DETECTIOl LIHIT 
HCL • KAIIKDH COITAHIIAIT LEVEL 
? • UIOETERHIIED 



GROUNDIATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GRODIDVATER 

MBLL UV-2B IIITERHEDIATE I 

PARAHETERS 

1 DATE 
{SAKPLED 
j 
j 
1 

KETBOD 1 1,2-
{ DCA 
1 
1 
i 

1 1,1-
1 DCE 

1 TR.'.SS-
1 1.2-
i DCE 

CIS 
1,2-
DCB 

i,2-
DCPA 

;cis-
!1,3 
IDCPE 

{TRiHS-
11,3-
{DCPE 
1 
1 

1 EB 1 HC i 1,1, 
1 2,2 
ITETRA-
{CBLORO-
{ETBAIE 

ITEIRA-
{CHLORO-
HINEHE 
1 

1 1,1,1 
i TCA 

1 1,1,: 
1 rcA 
1 
i 

1 TCE 
1 
i 
1 
1 

|T8I-
ICHLORO-
IFiaORO-
{HETHAHE 
1 

1 l/C 
lETRA-
CBLORO-
EIHAKE 

|DI-
{CHLOSO-
|KET:.UE 

REFERENCE ! 

; i 
1 1 

I 8/86 (01 {lO(IR) jIDIIR! IIDINR) 11 IDISR) HDINR) HDINR) INDIHR) HDINR! {IDIHRI :ND|NR! INDIIR! INDIHR! IHDINR: HDINR! IHDIHR! HR 1 HR HSA II 1985 ; 

{ 1/89 
1 

(01 HDINR) HDINR! IIDINRI IR IDIIRI HDINR) jNDHR) HDINR! :HDINR! HDINR! iHDINR! IIDINRI INDINR! HDINR; |HD|HR| I7.1HR! HR 1 SR HSA II 1 935 1 

{5/17/89 {S030/8010{ID|O.S) jNDIl.O) 12.111.0) IR 10(0.51 jNDIS.O! jIDIS.O! i NR IHDI2.0I {IDIO.SI isDIC.S) INDIO.S! iNDIO.SI HD|0.: IHI'il.OI 13.512.01 HR 1 HR HSA II 1585 i 

{9/15/89 
1 

(01 jIDIO.S) IIOIO.S) 110(0.5) 2.2(0.5) IDIO.S) 
! 1 
INDIO.SI {NDIO.S! 1 HR IHDIS.O! INDIO.SI HD(C.S) INDIO.S! IHDIO.S! 

i 
iHDIO.: 

"1 
jHDiO.S) 13310.5) NR 1 NR 

• 1 
.APPL 10/2/651 

j9/2(/90 (01 jIDIO.S) jIDIO.S) HD(O.S) 4.8(0.5) IDIO.S) 
i 1 
jIDIO.S) jNCIO.S) i HR 

1 1 
IHDIS.O! jIDIO.S! jHDIC.S) HDIO.S! HDI3.S! iND(0.5 

"-| 
IHDIl.O! 12.510.5! HDIO.SI HDiO.S! 

1 i 
!APPL10/!3/?5| 

1 HCL 1 5 i 6 1 
1 : O.S" 1 1 (80 1 1 1 ' 1 

1 - 1 200 ; 32 1 s I i 0.5 

FOOTNOTES: DCA • DICHLOROETHAHE, DCE • DICILOROETHEIE, DCPA 
TCA > TRICHLOROETHAIE, TCE > TRICBLOROETBEIE. VC 
ND • NOT DETECTED AI IIDICATED DETECTIOl LIHIT 
NR -• NOT REPORTED 
I ) ' HETBOD DETECTIOl LIHIT 
HCL ' HAIIHUH COIIAKIIAIT LEVEL 
' • KCL FOR 1,3 DICBLOROPROPEIE 

DICBLOROPROPANE, DCPE = DICHLOROPROPENE, EB = EIr.VL BENZENE, HC = HEIBYLEHE CKLGRIDI 
VINYL CHLORIDE 



GROUNDIATER ANALYTICAL RESULTS 
(ug//L| 

HATRII: 
GROUIDVATER 

VELL UV-2C IDEEP) 

PARAKETERS 

DATE 
SANPLED 

HETHOD HROHO-
IDI-
jCBLORO-
jHETBAIE 

BROHO- {BROKO-
FORK {HETHANE 

CCLt CBIORO-
BEIZENE 

CHLORO- |2- {CBLORO- {CBLORO- |DI- {DI-
ETBtNE {CBLORO- {FORK {HETHANE IBROHO- icBLORO-

{ETHYL- I I {CHLORO- |DI-
{VINYL- 1 { {HETBAIE {FLUORO-

j I IKETHAIE 

1,2-
DCB 

I 1,3-
I DCB 
I 
I 

1,4- I 1,1-
DCB I DCA 

I 
I 
I 

IBROHO- {DI-
HENZEHE IBROHO-
I {HETUAKE 
I I 
I I 

CHLOP.O- I REFERENCE 
lOLCESE 1 

I 
I 

3/86 

1/89 

5/17/89 

9/15/89 

9/26/90 

KCL 

601 {NOINR! 
j 

(01 INDINR! 
1 

S030/8010jND(1.0| 

1 
601 |ID(O.S| 

ID(NR! {IDIHRI 
- I 
NDIIR) jIDINR! 

1 
10(1.0) {IDll.O! 

I 
IDIO.S) IIOIO.S) 

1 
IDIO.S) jlDIO.SI 

j 
100 I 

NDINR! 

IDIIR) 

HDIl.O) 

IDIO.S) 

NDIO.S) 

5 

NDIIR) 

IDIIR) 

IDIl.OI 

IDIO.S) 

IDIO.S) 

30 

IDIIR) {IDIIRI 

I 
NDIIR) jIDIIRI 

HDIHR! HDINR! HD|HR! |ND|NR! 

I I I 
NDIIR) HDINR) |ND|HR| |HD|NR! 

HD(NR) 

•I 
|ND(HR| 

HD(2.0! 

• I • 
HDIO.S! 

. I 

iHC|0.5! 

HDIHR! HDINR! 

I 
HDIHR) I HDIHR) 

HR I HR 
I I -
I HR I HR 

HR IBSK 1987 

HR IBSK 1987 NDINR) 

HDU.OI 

NDIO.S) 

HDIO.S) 

-I-
IDIS.O) {IDll.O) 110(0.5) {HDIO.S! |HD|0.5! HDI2.0! 

I ! I I I 
10(0.5! {10(0.S! {10(0.S! HDIO.S! |ND(O.S| |HD{O.S! 

j I I I I 
ID(0.5| I IR {NDIO.S! HDIO.SI |HD(0.5! HDI2.0! 

i I i i I 
I I 100 I I 100 I 

I HR HDI2.0! IHDIO.51 | 

I ! I --• 
HDIO.S! {HDIO.SI i HR I HR 

I 1 1 - -
lHDiC.5) INDIO.SI 

NR IESA II 1989 | 

I I 
HR IAPPL 10/2/891 

(01 IND(O.S) 

I 
I 100 

NDIO.S) IHDIO.S! 
I 

75 : 

HDIO.S! |APPL10/U/90| 

I ! 

GRODIDVATER ANALYTICAL RESULTS 
Ug/L) 

IHATRII: 
IGROUIDNATER 

HELL DI-2C IDEEP) 

PAR.AHETERS 

l̂AaPLED 1 
1 
1 
1 

HETHOO 1 1,2-
1 DCA 

1 1,1-
1 DCE 
1 
1 
1 

{ TRAHS- ; 
1 1,2- ; 
1 DCE ! 
j 1 
1 i 

CIS 
1,2-
9CE 

1 1,:-
{ DCPA 
1 
1 
1 

ICIS-
11,3 
{DCPE 

ITRAIS-
!i,3-
IDCPE 
1 
i 

1 EB 1 HC 
1 

1 

i 

i 1,1, 
1 2,2 
ITEIRA-
ICHLORO-
ISTHAHS 

ITETRA-
{CULORO-
HTHENE 

! 1,1,1 
; TCA 

i 

i 1,1,2 
; TCA 

1 TCE 
1 
1 

jlRI-
ICHLORO-
IFLOORO-
;HEIH*HE 

: VC 11,1,1,2 
ITEIRA-
ICHLORO-
lETHAHE 
1 

|DI-
ICHL9R0-
HETHSSE 

1 REFESEKCS i 

1 i 
1 

3/86 i (01 INDIHR) HDINR) HDIHR) : KR HDIHR) HDIHR) IHDIHR) iNDiHR) INDIHR) {NDIHR] HDINR) JCIHS) iSDHR) HDINR) HDISS) •SDiSR'i 1 HR 1 'IS •;831l 1331 ! 

1/89 '- (01 ilDIHR) INDINR) INDINR, i SR IHDIHR! INDINR) IHDIHR) IHDINR; |NC(KR) iKDIHR) HDIHR) 
- l 
IHDiHR) HDINR) inDINR) IHDINR) ; NCHR) i HR : SR jSSK 1987 1 

S/17/89 15030/8010 {NDIO.S! INOd.OI INDIl.O) ; HR IHDIO.S! HDIS.OI IHDIS.O) i HR HD(2.0) HDH.;) IHDIO.S) HDIO.i) •SC(3.51 IHDIO.5) HD(!.0; .•iLii.a) i HR SF. IESA 11 1989 1 

1 
5/1S/95 1 (01 HDIO.SI INDIO.S! IHDIO.S} ; NR HDIO.S! |HD|0.5| iSDIO.S; HR ;N0(5.0) HDic.i; HDIO.S) HD; 0.5; i.'lDIO.S! HDICS) HDio.s; 5. 5 i SR SF. .irPL 10/2/?'!; 

9/2ii/93 I (01 HDIO.S! •HDIO.S) HDIO.S) 1 HDlO.Si IHDIO.5) IHDIO.S) IHDIO.S) I HR inDis.:; HDi;.;) INDIO.SI iHDIO.S; HCI0.5) IHDIO.5) INDIl.O; ! .1D;']. 5! JDlO.Sl :SClO.:.' 1APPL13/1S/50I 

HCL 1 5 i f [ j n c» ' i3fl 1 • •i 1 ICC 1 ; •;..5 1 

POOT.'iCTE; DCA = 
?CA = 

DICHLCf.CErHANE, 
IRKHIOKIEVHANE, 

DCE = IICHLJROEIHEKS, DCP.\ 
TCS = rRICHLORCETHEHE, VC 

3ICHL0.f.0PSCPSH:, 
VINYL CHLORIC: 

ICPE = DICHLCaO?̂  'PINE. !S ' ETHVL EEKZE.VE, IC = HETĤ  LEHE CHLORIDE 

ecu = CARBO;; "ETRACHLCRIDE, DCE = DICHLOROEEHCESE, OCA = SICHLOf.:-THASE 
SD = so: DE:EC"D AT INDICATED ISVECTIOH LIMIT 

SP = :;ov FEniiiD 



ISQCICIATER ANALYTICAL RESDLTS 
(ug//L! 

HAISIJ: 
•GROUSDHATEF. 

VELL V-3 (SBALLOI! 

PARAKETERS 

DATE 1 K -rc.-.-. SECHO- SRCHl- Hf.- Ll iCHLORO- I-LCE:- 12- {CHLORO- ICBLORO- {DI- IDI- 1 1,2- 1 1,3-; 1,4- 1 1,1- HROHO-|DI- jCHLCRO- 1 REEEREHCE 
SAKPLED 1 |DI- FOKK H.i.S; IBBIilSH! iTE.sSE .CHLORO- IFORH {HETBAIE {BROHO- {CBLORO- 1 DCB 1 DCB 1 DCB 1 DCA 1 BEHZENE {BROHO- 1 TOLUENE i 

1 
1 ICHIIRO- , 1 iETBYL- 1 I {CBLORO- {DI- 1 i 1 1 1 {HEIHASE 1 I 
1 iHETHAHE 1 

1 IVINYL- { i {HETBAIE {FLUORO- 1 1 1 1 1 1 1 
1 I 1 I HETUAHE 1 1 1 1 1 i i 

7/34 i ; HDiO.S! SDIC: ! 1 N?. IDI .5: {NDIC.S' SR i HR {NDIO.S) 1 NR {IDIO.S! { HR 1 HR { HR i NR HD(O.S) 1 HR { HR i HR IBSK 1987 

i i i i I iti'i HD;I.O! SDIl.l 1 !s: 1.0! NO; .0! {NDIi.: 5:;i.:i HD(l.O) IIDIl.O! IHDIl.O) jNDd.O! {IDIl.OI HDIl.O! HOIl.O! HDIl.OI |HD|I.3| 1 HR 1 HR : HR IBSK 1987 

12/55 i (ul ' HDIHR) : NDISF ! 1 5 HP; IE SRI i lEIIF.' SDISR) 1 10(11) 1 IDIIRI 1 HDIIR) 1 IDIHR) 1 HDIHR! 1 NDIKRI 1 HDIHR) 
1 
1 HDIHR) |6.;(NR! 1 HR 1 HR 1 NR IESA II 1559 

S/1S.S3 ISC II/SO lolsDiS.O) IDIS.l 1 |N3 5.01 SDI .3) |ID|:.:- SD!2S) 110(5.0) {IDI2.S) IIDI2.S) IIDI2.SI i ?I2.0) {NDIIO.0|{HD{10.0!|HO(10.0|!7.6|2.S!| HR { HR 1 !;R HSA II 1989 

9/11/59 1 (31 INDIS.O) SD|:.; i H: S j SDI .01 I'lDl:.'; SDlS.j) 110(5.0) IIDIS.OI {NDIS.O! IIDIS.OI HDIS.O) {NDIS.O'i {HDIS.O! HDI5.0I |i.215.Oil HR { HR 1 SR IAPPL 9/25/89 

9/18/:0 1 501 INDII.S) SDI2.: • HI NDi .Si HDII.S' 53:1.3) 1 IR {I0I2.S! HOU.S! |HD(2.S! |1S{10.0||ND|2.S) |HD|2.S! {HDII.S! 
1 1 
1?.211.511 HDI2.S! {NDI2.5) ;SD;:.5| jAPPL 10/1/50 

KCL : i IOO ICl 1 30 i 1 100 { { 100 1 1 1 1 75 i 
FOOIHOIBS: CCL4 > CA-201 TETRACHLDRIEE, IC! = DIIHLCRCIESIESE 

SD • ICT DETECTED .AT IHD!C.\:E: IITSCTICI LISI? 
SR ' HOT -SPORTED 
; • «IHCD DBTJCTII5 LI.IIT 

r.i ' HAIIHUH CC5TAHIS.AHI LSVEL 
? = VIDETERHISED 

ICi = DIIHLORCEIHAHE 



GROUIDIATER ANALYTICAL RESULTS 
|ug/Ll 

KATRII: 
GR0CR3VATER 

lELL V-3 ISHALLOl) 

PARAHETERS 

DATB i HETHOD 
SAHPLED I 

1,2-
DCA DCB 

TRAS;- i CIS | 1,2-
1,1- i 1,2- I DCPA 
DCS i DCB I 

I j 
I j 

CIS-
1,3 
DCPE 

TRAIS- I 
1,3- i 
DCPS I 

HC { 1,1, ITETRA-
{ 2,2 {CBLORO-
ITEIRA- HTHEHB 
ICHLCRO- i 
I ETHANE I 

7/84 t 601 5.310.5) 6.510.SI 33(0.S) 
j 
1 NR 

-j 
HDIO.S) jIDIO.S) INDIO.SI I NR 1 NR i HR î aio.s) ISDIO.S) 

i 1 
HD10.5) 13410.5) 1 IIR 1 n SR s; iBSK 1987 

3/86 1 (01 10(1.0) IDIl.OI IDll.O) I HR IIDIl.OI INDIl.O) HDIl.O) iNDIl.O! {NDd.O) HDIl.O) 13211.01 iHDIl.O) HDIl.O! |27|1.0! IHDii.ai HDIl.O! 1 HR Si; !BSK 1387 

12/88 1 (01 I3(IR) HDINR! 9.7(.SRi i IR j lO(SR) 1 ND(IR) 1 IDIHRI : NDINRi { IDIHRI ! NDISR) i 30HR) 1 NDINR) I NR 1 40IHRI i SDISR! I ;20|HR| SR ; SR IESA II 1989 

5/1S/89 IS033/SD10 SDI25) NOISO! 34015.; 1 II jlD(2.S) 1 N0I25) j IDI25! 1 SR HD{10.0!HD|2.:! 'i41|2.S) llDII.S) 1 SR |50|2.5! iHD|S.3! :i30|HR| 1 SR SR HSA II 1989 
.! 

9/11/89 ; 601 IDIS.O) HDIS.O! 1515.01 |7t0|S.0||ND|5.0| jNDIS.O) HDjS.OI 
i 
1 HR 

I HD|SO! ilD|5.3) :32|S.O) IHDIS.O) 
1 1 
HDIS.O! 13SI5.0! 

1 
HDI5.0I 

IS7I5.0! 1 SR . HR IAPPL S/25/8 

9/16/90 i 601 H3(2.S) 10(2.5! 17(2.5) 156012.5)14.112.5) jNDII.S) IIDI2.S! I SR i HDI2S) ilD|2.S) 11712.5) |ND{2.5! !HD(I.5) 13912.5) HD|:.0| ;;0i2.5| HD 1.5) HDII.: iAPPL 10/2/5 

KCL 1 5 ( i 1 1 O.S-
1 
i (80 1 i 1 1 

I 2 
1 100 

: i 
: 32 1 5 I . 3.5 1 1 

1,1,1 
TCA 

i 1,1,2 
I TCi 

TCE IIRI-
{CHLORO-
{FLUCF.O-
{HETHAHE 

VC 1,1,1,2- DI-
lETRA- ICHLOiO-
CHL050- HETHiHE 
ST:iHE 

I REFERENCE 

FOOTNOTES: DCA > DICaLOROBTHAlE, DCB • DICHLOROETHENE, DCPA > 
TCA > TRICHLOROETBANE, TCE ' rP.ICHLOROETBEIB, VC > 
ND ' NOT DETECTED AT INDICATED DETECTION LIHIT 
IR ' NOT REPORTED 
I I • KETBOO DETECTIOl LIKIT 
HCL ' KAIIKDK COITAKIIAII LEVEL 
' ' HCL FOR 1,3 DICHLOROPROPENE 

CICHIOROPROPAIE DCPE ' DICBLOROPROPEIE, EB °ET!YL BENZENE. HC ° HETHYLENE CHLORIDE, 
VINYL CHLORIDE 



GIOUIDIATER ANALYTICAL RESULTS 
|ug//L) 

KATRII: 
GROUNDIATER 

VBLL H-( ISBALLOV) 

PARAHEIERS 

DATE HETHOD 
-1 
{BROKO- {BROX:- IBROHO- 1 CCL4 iCHlORO- {CBLORO- 12- ICBLORO- ICHLORO- IDI- iDI- 1 1,2- 1 1,3- 1 1,4- 1 1,1- IBROHO- |DI- ;CHLCRO- i F.EFEOENCi! ! 

ISAHPLED {DI- {FORH IHSTHAIE {BEIZEIE {ETHAIE {CHLORO- IPORH {HETHANE IBROHO- ICHLOEO- 1 DCB i DCB { DCB 1 DCA IBEHZENE I8R0H0- •TOIVEIIE 1 
{CBLORO- 1 1 {ETHYL- 1 {CBLORO- |DI- 1 1 1 1 IHETHAHE 1 1 
1 HETBAIE 1 1 {VINYL- i IKEIEAHE IFLUORC- 1 1 1 1 
1 1 1 {ETBER 1 1 {HETRANE 1 1 1 i 1 1 1 j 

6/34 (01 INDHR) HDISF.! i!iD{llR) HD(NR) IIDIIR! {HDIIR) 
1 
{NOIRRI HDHR! HDIHR) 'iDIHR! {NDIHR) INDIHR! iHDIHR) {HDIHR! •HDISRl i NR { HR SR iESi II 15S5 ; 

7/84 601 INDIO.S) {ROIC.SI ! IR {IDIO.SI {IDIO.SI { IR 
1 
1 SR IHDIO.S! i HR {IDIO.S! HDIO.S! 1 Ifi 1 NR { HR HDIO.S! NR 1 SR i NR i 33E -•37 ; 

i 3/3( i (01 
-| 
{IDIl.OI HDIl.O! 

jSD(l.O) 
1 1 

IIDIl.O) jlDd.O) {IDIl.OI 
•| 
{IDIl.OI 

"1 
•SDil.O! {NDII.3) 

{HDIl.O) 1 IR 
1 
{NDd.O! HD(l.O) {NDIl.O! 

HDIl.O! HR i SR ; SR 1 BSK 387 ; 

1 12/88 I (01 
-| 
|NO|IR| 

1 ID(SRI 1 
HO(HR! 

jlO(IR) ilO[IR| |ND(IR| IIDISR! HDINR) |IC(NR! 
1 
{IDIHRI 

1 IB 
1 
{IDINR! 

INDIHR) {HDIHR! 
1 
HDIHR 1 

i NR 1 HR 1 HR IBSA [I 1985 

H/15/85 
1 1 

|S030/8010{IDd.O) jlOll.O! HDd.O! IIDd.O) IIDIl.OI jIDIS.O) 
1 1 

{IDll.O) HDIO.S) {HDIO.SI 
! 
HDIO.S) 

|3.6|2.0|{ID|2.0| HDI2.3) {HD|2.Gi IHDIO.S! j SR 1 HR 1 HR |ESi II 1939 

19/11/39 i (01 jIDIO.S! jND(3,5| 
"1 
HO(O.S) 

INDIO.S) 
1 
ilDIO.SI 

1 1 i 

jHDIO.SI jlDIO.SI INDIO.SI INDIO.S! 1 HDIO.SI INDIO.S! IHDIO.S! iSDIO.5! {HDIO.SI |HD(C.5| HR 1 HR I SR IAPPL 5 :5/85 

19/18/90 1 601 |ID;O.S! HDIO.S) HD(O.S) {NDIO.S! :HD|C.S| HDIO.S) {IDIO.S! !ND(0.5} HDIO.S! 
1 
HOC.5) 

|ND|2.0| HD(O.S) iSDIfl.5! ilDIO.SI IHDIC.5! iSDlO.SI HDi!.5! SDIO.5) IAPPL 1 /2/90 

{ KCL i -I 
{ 100 

{ 130 1 i s 1 30 
•| 
1 

1 
1 100 

1 
1 100 

1 

! i 1 7S 1 
1 

1 1 1 i 

FOOTNOTES: CCL4 • CARBOl TETRACBLORIDE, DCB • DICHLOROBEIZEIE, DCA = DICHLOROETHANE, 
ND • IOT DETECTED AT IIDICATED DETECTION LIHIT 
IR -- IOT REPORTED 
i I • HETBOD DETECTIOl LIHIT 
HCL ' KAIIKDH COITAHIIAIT LEVEL 



GRODIDVATER AIALYIICAL RESULTS 
|ug/L| 

HATRII: 
GRODIDVATER 

VELL V-6 ISHALLOl! 

PARAHEIERS 

DAT! 
SAHPLED 

! HETBOD 

i 
1 

1 1,2-
{ DCA 
1 
1 
1 

i 1,1- I TSAHS-
1 DCE 1 1,2-
I 1 DCE 

1 1 
1 1 
1 1 

1 CIS-
I 1,2-
i DCE 

1 1,2-
{ DCPA 

1 CIS-
1 1,3 
i DCPE 

1 TRANS-
1 1,3-
1 DCPE 
1 
1 

1 BB 1 «c 
1 

i 
1 
1 

1 1,1, 
1 2,2 
jlETRA-
1CBLORO-
{ETHAIE 

1 TETRA-
icRLOfiO-
lETHENE 
1 
1 

1 1,1,1 
{ ICA 

1 1,1,2 
1 TCA 

1 ITRI-
ICHLORO-
!FLUORO-
HEYHAHE 

1 VC 
1 
1 
1 

i 

i 1,1,1,1 
IIETRA-
iCHLCRO-
{ETHAHE 

1 

!DI-
ICHLGRO-
'HET5AHE 
1 
1 

I RIVERSSIV 
1 
1 

i 

1 

6/84 ! (01 IIDINRI {IDINR! HOUR) 1 IR IIDIIR) IlDIHR) HD(H?.; HDHRI HDIHR) HDINR) HDHRI HDIHR) i SR HDHR) ISDHR) HCH5) HDHR) |B5A 11 1955 

7/84 i (01 IID(O.S) HDIO.S) INDIO.S) j II jlDIO.5] jIDIO.S) HDIO.S) 1 NR : -IR i IR INDIO.SI IHDIO.:! {HDIO.S! {NDIO.S! i HR i SF, i HR 1 SR 1 BSK 15:7 

3/86 601 HDd.O) IIDd.O) INDIl.O) 1 IR jlDd.O! jlDd.O) HDd.O! IHDIl.O! ilDll.O! IHDII.C) iHDIl.O) {HDIl.I! 1 SR IHDIl.O! ;SD|1.3! IHDIl.O) HDd.O! iHDIl.O! 1 3EK 1937 

12/88 1 (01 {ID(HR) |ID(IR) IIDIIRI j HR HOUR! |ID(IR| {ND(NR| HD(NR| HO(HR| ;HD(SR! INDIO.S) HD(Nnl 1 HR {HDHRI 10.71HRI HDIHR) io.7(SRl HDHR) [ESA II 1989 

S/lS/89 :S030/80!]jlD|O.S| IIDIl.O) IIDIl.O) I IR {IDIO.S! IIDIS.OI HD(S.O! 1 IR IIDI2.0! {NDd.O! HDIO.S) HDIO.SI ISDIO.5) IHDIO.S) HDII.31 HDI2.0) |SD(1.3| isDiI.O! IESA II 1955 

9/11/89 (01 jHD(O.S) IlDIO.S) {IDIO.S) { SR {NDIO.S! jlOIO.S) |ND(O.S! { IR 
1 
110(5.0) ilDIO.SI HDIO.SI HD|0.:| |S3i0.5| IHDIO.5! JDIO.:) 

1 
IHDIO.5) 1 HR HR IAPPL 9/2:.'S5 

9/18/90 (01 jHDIO.SI IlDIO.S) {NDIO.S) HDIO.SI INDIO.SI jIDIO.S) 110(0.5! { IR HDIS.O! HDIO.S! IHDIO.S) HDIC.5! ISII0.5! {NDI-l.S) SDIl.-l) HDIO.S) jHDIO.i! HDiO.I-) iAPPL 10/1/90 

HCL 1 s 1 i \ j 0,5' 1 { (83 1 i 1 i 2 1 200 1 32 { S i ; 0.5 1 

FOOTIOTES: DCA > DICHLOROETBAIB, DCE > DICHLOROETBEIE, DCPA 
TCA ' TRICELOROETBAIE, TCE -- TRICBLOROETBEIE, VC 
ID • NOT DETECTED AT IIDICAIED DETECTIOl LIKIT 
IR • HOT REPORTED 
( I ' HETBOD DETECTION LIHI? 
KCL ' KAIIKUH CONTAHINAIT LEVEL 

• " HCL FOR 1,3 DICHLOROPROPEHi 

DICHLOROPAIE, DCPE • DICHLOROPROPENE, 
VIIYL CBLORIDE 

ETBYL BEHZEIE. iC = HBTBYLBHB CHLORIDE 



GROUHDIATER AIALYIICAL RESULTS 
|ug//L! 

IHATRII: 
IGROUIDVATER 

VELl 1770 HORIH IINTERHSDIATE! 

PARAHEIERS 

{DATE 
{SAKPLED 

HETHOD {BROSO-
{DI-
{CBLORO-
{HETHAIE 

-I-

BROHO-
FORK 

IBROHO - I 
iHETHANE | 

CCL4 CBLORO- ICHLORO- |2- {CHLORO-
BEIZEIE ISTHAHE {CHLORO- |FORH 

{ {ETHYL- I 
{ {VIIYL- I 
{ I ETHER { 

I I I 
HDd.O) {HD(5.0| HDIl.O! INDIO.S! 

CHLORO- |DI- iDI- I 
HETHANE iBROHO- {CHLORO- ! 

icHLORO- IDI- I 
{HEIHANE HLUORO- ; 
{ IHETHAHE | 

1,2-
DCB DCB 

-I- -I-

1,4-
DCB I DCA 

REFEREHCE 

-I- -I-{5/11/89 

I 
S030/S010{ND|1.0| 

1 - - -
I 100 

lOll.O! HDIl.OI {IDIl.OI 
I I 
I I 5 

-I-
HDIO.S) {ND(O.S) {NDI2.0! HD|2.0! iHD|2.0! HDI2.0! H0I3.5! IESA i l 19SS 

I-
75 i 

-I-
HCL 100 30 100 100 I 

GIOUIDVATER ANiUTICAL RESULTS 
•,i;q/L! 

{HATRII: 
{GROUIDVATER 

VELL 1770 HORTH IIITERHEDIATE) 

PARAHETERS 

I DATE 
(SAKPLED 

HETHOD 1,2-
OCA 

1,1-
DCE 

I :?.ANS-
I 1,2-
1 DCE 
I 
I 

1,2-
3CPA 

CIS-
1,3 
DCPE 

IRAIS-
1,3-
DCPE 

EB { HC I 1,1, IIBIRA-
( i 2,2 (CHLOfiO-
I ilETRA- lETHESE 
I {CHLORO- I 
i {ETHANE I 

I 1,1,1 
I TCA 

I 1,1,2 i TCE 
I MA 1 

IIRI- ! VC 
ICHLORO- i 
IFLUORO- I 
IHETHANE | 

REFERENCE 

{5/11/89 S030/8010|ID{O.S) HD(l.O) 110(1.0! HDIO.S! INDIS.O! HDIS.O! NR IHDI2.01 {NDIO.S! HDIO.S! |HD|O.S! iHDiO.5) :S0(0.51 iHDIl.O) ^Hil.H] Vi). II 1339 

-I-
HCL I S ( O.S* 650 2 •CJ ; 12 1 : ; I 0 

ETHYL BENZESE, HĈy.EIHYLESS CHLOJIJE, FOOTNOTES: DCA » DICHLOROETHANE, DCE ' DICHLOROETHEHE, DCPA = DICHLOROPSCPASE, DCPE -- DICHLCROPROPEHE, EB 
TCA > TRICHLOROETfiANS, TCE ' IRICHLOROEIHEKS, VC = VINYL CHLORIDE 
CCL4 . CARBON TSTS.ACHLORIDE, DCE = DICHL0R05ERZENE, DCA = DICHOROETHiSE 
ND = HOT DETECTED ST iSDICATED DBIECIION LINIT 
NR = SOI REPORTED 
1 I ' SETHCD DETECTIOS LIHIT 
HCL « HAIIHUH COSIAHISiHT LEVEL 
• » HCL FOR 1,3 DICHLQRQPEOPESE 



GROUHDIATER ilALYIICAL RESULTS 
|ug//L! 

iHAIRII: 
IGROUIDNATER 

ISLL 'm \ laSALLOV) 

PAR.iHSTERS 

IDATE 1 HETHOD 1 BROHO- IBROXD- iSEOHO -1 CCL4 iCHLORI- ICBLORO- 12- ICBLIRO- ICHLORO- IDI- |DI- 1 1.1- 1 1,3- 1 1,4- • 1 * > 1 REISREHCE 
{SAHPLED |DI- {FORH IHETHAHE IBEIZESE lETEANE ICHLCSO- IFOE." {HSTEAHE HROHO- icELORO- 1 DCB 1 DCB 1 DCB • DCA 1 i 
1 {CBLORO- 1 1 i iSIHVL- i iCHLORO- {DI- 1 i 1 1 1 
i 1 {KETHAIB 1 j 1 IVIIiL- 1 IHETHAHE IFLUORO- 1 1 1 ! 1 i 
i 1 1 i 1 1 1 ETHER 1 {HETHAHE 1 1 1 

112/88 i (01 {IDIIRI ilD(Sr.i HDHR! HDHRI ilDIHRi {HDINR) HD|S-) ;ND;S5! IHDHR! ilDINR) |3I'.HR! IHDINR! iHDIHR; HDNRl 2i':;s) IESA II 1939 1 

{5/1S/89 j S330/8010{R3|1.0| HDILO! {SDILOI HDd.O! 1.10(1.:) isDiS.OI 
1 
HDIl.O) 

iRDil.SI IHDIO.S! HDIO.S! i?-I.O! ISDIO.S! 
1 
ISDI2.1 

-| 
18.i;2.01 

4011.5 ISSA II 1989 ; 

H/11/89 1 (01 110(5.0! 'SD|5.31 HDIS.O! HDIS.O! ID(S.I) HDIS.O) 
1 
JDI-.O) 

HD,5.0) IHDIS.O! .NDIS.O! ISI.S.O! HDIS.O! |HD|5.; iHD.i.Cl 341:.•: liPPL 9/25/891 

•9/25/90 1 { DRY I DRV i DRY I DRY 1 DRY j IRY 
1 
I DRY 

•| 
1 DF? 

1 DRY i DRT 1 DRY • DRY 
1 
1 DRY 

-| 
1 IRY 

'• DR: iCOF 11/90 ! 

1 KCL 1 
1 1 

1 100 1 ICC • 1 s 30 i 
1 
1 

i 1.3 100 1 

GRODSDIATER .rSALYTICAL RESULTS 
(ug/L! 

IHATRII: 
IGROUIDIATE-

HELL HI-4 (SBALLOI! 

PARAHETERS 

1 DATE 
iSAKPir 
1 

i 1 

1,2- 1 1,1-
, DCA { DCE - . 
1 1 
1 1 
j ! 

THAN;- i CIS i 
1,2- 1 1,1- . 
DCI 1 LIE 

1,1-
DC?.: 

I :is-
1 1.3 
: ICPE 

1 IRAS5 1 

1 iciE ; 

! 1 

:3 1 HC 1,1. 
2,: 

.TEIRA-
CHLCRO-
ETHASS 

TEISl-
CrLOr.C-
V.-.ITL 

1,1,1 
TCA i TCi 1 

i 1 

•IE T̂.I-
.CHLC.F.O-
•LVIF.I- • 

VC , F.SFSRESCE i 

:i2/8a [ 501 IHOIHR) HDISF.) 4.4ISR1 1 -IR 5 .flISF ls::sR: ;HD|S-.i ;i ;:f:H3i NDIKF.) IIKSF. SDISR) 
1 1 

SDIKE' 111 " SS; llOIKSR) lik 11 15::-

;5/lS/S9 HO .0/801oic.-5|0.S)|4.: 1.3) 15311.1,1 SR 5 11 >; ; 5. •• HDil.ll : ::F i3Ci:;.i NDIO.S) I l l i j . : :iSD|0.5| SDIO.:' 1?: SDH. 31 : 12012.3) !15.\ 11 13;:-

19/11/89 i •101 jlDIS.O) INDI:.:) 1515.Cl llBiiS.O: S 315.: iSD'S.O) isD::.:! N? ; 63150! HD|:.;i 1,015.: :|SD|5.0| HDI5.:; i i : :;5.o SDC:.;i UI5.01 AFFL ?/;5;-''' 

.9/25/50 1 1 DRY ! DRV DRY I-V DRV ' ISY 

• 
:•-•: ' iFv DF.V IRY DRY 3EV I F.V -; 7 DRY C 3" 11; 9 0 

1 HCL i i s i - l -1 : 100 j ^ ; 3 : 

E00T50TES: :Z\ -- DICHLOROETSMII, ! ' •- DICHLOr.CDTHESE. JC?:-. = IIIULCF CPROFiSE. I HI = IICHLl-OP? FEHE. 13 lESZEHE, l<C=HSTf.-LESI i:̂ iLOA' IE, 
:Cl = TRICHLOROETHANE, HE = T-flCHLC-.OETl̂ ilSE, Vl = VISYL IHORIIE 
ICL4 = CARBOH TETRAi:̂ LORIi:, DCI = IICHLl"OEEHIISE, = IICHLIF?ET:-.iSI 
SD = SOT DETECTED A' ISIIL̂ .TED lETECIIOS IIHIT 
SF. = SJT FEPORVED 

= H!T:-!OO I:*:C:I:S LI-::: 

«.:L = HAIIHL'H CCST.iHISAS: IIVII 



GROUIDIATER AIALYIICAL RESULTS 
(U5//L) 

IHATRII: 
IGROUHDVAIER 
I I 
I I-

VSLL 2100 NORTH 

PARAKETERS 

iDATE HBIHOD IBROHO- 1BROHO- 1BROHO - 1 CCL4 {CRLORO- {CHLORC- 12- ICHLORO- ICHLCRO- [DI- |DI- 1 1,2- 1 1.3 1 • 1 ^ 1 l . I - 1BROHO- .DI- :CHL08.D- FEriFSSC" 
ISAHPLED !DI- {FORK IHETHANE 1 {BEHZENE HTHAHE ICBLOSO- IFORH IHETHAHE •3R0H0- ICHLORO- 1 DCB 1 DCB : i DCA 1BESZESE •3H0M- TOLiiESE 

ICHLORO- i i 1 1 iETBYL- ; ICHL'jRO- |DI- 1 HEflf.VVE \ 

i IKETHANE { 1 1 1 {VIHYL- 1 i 1HEI:5AHE IFLUORO- 1 1 I ; 
1 
1 

1 1 1 1 1 ETHER i i 1HETHANE 1 1 1 1 ' 

'• 
i 7/34 HR 

- - { 1 
1 HR { . SR 1 NR j NR { IR I NR 1 HR i KR 1 SR 1 HR 1 HR 1 HR 1 NR I HR SR 1 HR 1 SR HR :;3K 1:31 

1 4/86 601 {NDIl.O) {NDIl.O) HDIl.OI INDIl.O! HDIl.OI IHDIl.O! HDIl.O! HDIl.O) IHDIl.O) iNDH.II ISDil.O! HDIl.O! iHDIl.O! iHDIl.i; .SDIl.Ol 1 SR SR SR 3:5 155̂  

I 3/83 601 IIDINR! HDINR! 
1 

HDIIRI HDINR! HD|HR| HDHRI HDHRI INDINRI HDHR) HDIHR) ISDHR! HDHR! IHDINR! HDISRl .SDHFl 1 HR SR HR •BS: 11 1955 

• !,39 (01 
• • | I 

|N3(liR! HDHR) ISDHR! INDINR! {NDINR! INDINR! {HDHR! HDHRI HDHRI HDINR) •14HR) HDHR! inOIHR) Ho;sF.i HDiSEl 1 SR ; SR SR ESi ; i 1F5= 

;4/14/89 60! 
• • 1 1 

{IDIO.S) {NDIO.S! HDIO.S! INDIO.S) HDIO.SI HDIO.SI HDICS! HDIO.S) ISDIO.SI ilDIO.SI 1 55iHR) HDIO.S! HDIO.S) ISDIO.5) ISDIO.S! 1 KR ; NR 1 HR î??L 5/2/3? 

[5/10/35 5030/30 
- • i i 
1C{IDI1.0! {NDIl.O) INCH.01 HDIl.O) IHDIl.O) HDIS.O! HDIl.Ci iNDIO.S) iHDIO.S) HDIO.S) :io(2.oi HDI2.3I HDI2.0! HDlI.l HDIO.S! ! NR ; NR , HR 

1 9/6/39 601 
- - | | — 

INDIO.SI HDII.Si iSD(0.5} 
1 

INDIO.S) INDIO.S) HDIO.SI {HDIO.S) iNDIO.S) IHDIO.S) ilDIO.S) |S4|0.S! IHDIO.S! {HDIO.S! HD|C-.5j IHDIO.S! 1 NR ! HR 1 HR |A??L 10/2/8i 

112/20/99 (01 
- - ! 1 

ilDIO.SI |ND(0.5) iSDIO.SI IND{0,5) HDIO.S) {HDIO.SI HDIO.SI ;ID|0.5| 
t 

HDIO.S) HDICSI 11210.5) ISDIO.S) HDIO.SI 1HC: 1.5; .SD(J.S! 1 HR 1 SR ; SB lAPFL 1/15;?? 

" l 3/S/90 601 
- - | 1 

HDIO.SI {ICIO.S) {NDIO.S! {HDIO.S) INDIO.SI HDIO.S! HDIO.S) INDIO.S! HDIO.SI IHDIO.S) iiid.oi isDIO.S! {IDIO.S! HCio.si HDIO.SI 1 HR 1 SR 1 HR iiFFL 3/15/90 

16/28/90 (01 
- • | ; 

{IDIO.SI HDiO.Sl HDIl.O! IHDIO.S) I SR HDIl.O! { HR iSDiO.S! inoiLOi HDI0.5! 
i 

i(3|I.O! 1 HR { HR 1 SS HDIO.SI I SR SR ; HR iT»IS '13/50 

i9/25/90 601 
- • | 1 

HDIO.SI INDIO.S! INDIO.S! HDIO.SI IHDIO.S! iNDIO.51 i SR IHCiO.S] HDIO.S! HDIO.S) 12011.01 isDIO.SI HDlO.Si isD:3.5i ISCiO.S) IHDIO.5: :SDiO. 5; SDIO.I- JF-I M w F l 

i HCL 
- - { i 

i 100 1 100 1 5 i 30 1 i !00 1 100 ; i 
FOOTSOTEE: CCL4 = CARBOl TETRACHLORIDE, DCB = DICH10R0BEHZE5E, DCA = D 

SD = SOT DETECTED iT ISDICATED DEIECTICS LIHIT 
SR = HOT REPORTED 
• ) = HBIHOD DEIECTICS LIHIT 
HCL = HAIIHUH COHTAKIHANT LEVEL 

CHLOROEIHASE 



GROUIDIATER AIALYIICAL RESULTS 
(ug/L) 

HATRII: 
GROUIDVATER 

VEIL 2100 NORTH (DEEP) 

PARAHEIERS 

1 DATE 
iSAHPLED 

HETHOD i 1,2- 1 !,1-
; DCA i DCE 
1 1 
i 1 
1 1 

1 TRASS-
1 12-
1 DCE 

1 CIS-
! 1,2-
{ DCE 

{ 
1 

i 1,1-
1 DCPA 

1 CIS-
1 1,3 
1 DCPE 

ITRANS-
1 1,3-
1 DCPS 

1 

1 EB 

i 
1 
1 

1 HC 

1 
1 1,1, 
' 2 2 
IIETRA-
ICHLCRG-
iSTHAKE 

lETRi-
CHLOSO-
BTHESE 

1 1,1,1 
1 TCA 
1 

I . 1 -I 

1 - , ; , -

1 TCA 

1 
i 

i TCE 
1 
1 
1 

|TR!-
ICHLORO-
IFLUCRO-
HETHiSE 

1 VC 

1 

: , 1 « -

ITETRf.-
ICHLORO-
lETHAHE 

1 

-|DI-
ICHLORu-
HETHAS-

F-sc: 

1 7/34 Ifi { NR 1 HR 1 NR { NR 1 SR 1 NR 1 NR 1 NR 1 HR 1 SR HDIl.O) 1 HR i SR HDIl.O! 1 SR i SR , SR i S3 SEE : .•37 i 

i 4/3( (01 HD(l.O) HDd.O! HDIl.O! { HR {NDIl.O) {HDIl.OI INDIl.O! iHDIl.O! iHDIl.O! ;;lD|1.0i HDIl.O) ISDil.Oi HDd.O) HDIl.OI iNDIl.OI ISDil.l) ' SR 1 s; Bi;: 1 ; i 1 

1 8/38 (01 ;NO(NRI {IDHRI HDHRI { NR ilDHR) {IDIHRI 
1 
ilOHR! 

1 
HD(HR| {HDHRI HD(HR! ND(NR| iHDlSR) :HD(SP.i 

1 
INDHRl HDHR) ; SDiSR! 1 SR 1 SR ESi • I 1995 ; 

{ 1/39 601 |ND(NR! {ND(NR! {NDIIR! { IR ilDHR) jNDIIR) HDHR! ilDHR) iNDHRI HDINR) HDINR! INDIHR) ;HD|SRi HDHR) iO.SHii) SIISFI SR HR- • I 1)85 : 

{4/11/39 601 |ND(O.S) {NDIO.S! HDIO.S! { IR jNDIO.S) jlOIO.S! HDIO.SI i HR ;ND|5.01 HDIO.I) HDIO.S! IHDIO.S! :HDIO.5) INDIO.S! io.710.5) isc;o.5) 1 SR HR liPPL 4;H/59: 

{S/10/39 5030/801 ]{ND|O.S| {NOIl.Ol ISDil.Oi { IR HDIO.S) jNDIS.O! HDIS.O! i NR HDIO.SI •HDIO.S) SDIO.5! HDIO.SI ISDI3.5) IHDIO.S! ISDil.O) :J5;:.o) SR 1 SR ESi I 1FE5 

1 9/8/89 (01 IHDIO.S! INDIO.S) HDIO.SI ; NR {lElO.S) {IDIO.S! HDIO.S! 1 HR HDIS.O! HDIO.S) SD(O.S! HDI0.5) iSDIO.:) ISDIO.S) |O.S!0.5i • SDIO. 5) i SR i SR APFL :o/2;35' 

{12/20/89 601 {NDIO.S! HDIO.S! HDIO.S! { HR HDIO.S) {IDIO.S! HDIO.SI 1 NR inDis.O! INDIO.S) NDIO.S! HDIO.SI SDIO.5) IHDIO.5! il.4|0.5) 
1 --• 
|SDiO.:l HR SR APPL l/!:;30l 

1 3/5/90 601 |ID(O.S! {NDIO.S! {NDIO.S! i NR {NDIO.S) {NDIO.S! HDIO.S) I NR HDIS.O! iHDiC.Si SDIO.5) HDI0.5I HDIO.SI HDIO.S! HDIl.OI SDIO.:) i SR i SR APPL J/i;/30l 

{(/:8/90 601 HDIO.S INDIO.S HDIO.S {.SDIO.S! INDIO.S HDIO.S ilDIO.S i NR HDIO.S) ilDIO.5) HDIO.S) HDIO.S) ISDIO.S) IHDIO.5! HDIO.S) .SDIO.:! 1 SR HR riis •;i3/50i 

19/17/90 601 {IDIO.SI HDIO.S! HDIO.S! |SD:j.S) HDIO.S) HDIO.S! IHDIO.S) i HR isDIS.O! HDIC.S: SDIO.5) HDIO.S) HDIO.S) ISDIO.S) iSDH.OI • ' :1 - • SDIO.5: iHD 3.5) i??L -v l l 

{ HCL I 5 1 6 1 i 

• 
1 0.5' 1 1 (80 1 1 2 i 200 : 12 i 5 i : : . : 1 

FOOTSCTES: DCA = DICHLOROETHAHE, CE = DICHLCROBIHSSE, DCFA = DICHLOROFRGPAHE, DCPS = DICliLDROFF. FESE, 13 ITHiL 3ES:ESE, -Ŝ THVL ISE CliLOR IDI, 
TCi = TRICHLOfiOETHABE, TCE = TRICHLCROETHEKE, VC = VIHYL CHLORIDE 
ID = NOI DETECTED AT INDICATED DETECTIOl LIHIT 
IR = .SOI F.EPORIBC 
I I . HSIHOD DETECTIOS LEVEL 
KCL = HAIIHCH CONT.'.HIHANI LEVEL 
• = HCL FDR 1,3 DICflLOROP.ROPEHE 



GROUIDVATER AIALYIICAL RESULTS 
lug//Ll 

{HATRIII 

IGROUBDIATER 
VELL 2142 lORTB |DEEP| 

PARitHETEIIS 

DATB HETHOD {BROHO- 1BROHO- jBROHO -j CCLt jCBLORO- )CHLORO- 12- jCHLORO- 1CHLORO- |DI- jOI- I 1.2- 1 1.3 1 1,4- 1 1.1- IBROHO- |DI- {CHLORO-I REFE;.SHCE 
SAKPLED {DI- jFORK IHETHAIE j IBENZEIE IBTHANE ICHLORO- IFORH {HETBAIE {BROHO- jCHLORO- 1 DCB j DCB { DCB 1 DCA {BEIZEHE IBROHO- {TOLUENE 

jCHLORO- 1 1 1 1 ETHYL- jCHLORO- jDI- j jKETHAKE 
{HETBAIE 1 1 j jVIIYL- jKETBAHE {FlUORO- 1 1 
1 j 1 1 jETHER jKETEAHE 1 1 

7/84 IR 1 IR 1 BR 1 NR j IR 1 IR j IR 1 IR 1 IR { NR j IR j KR HR j IR 1 in I NR j IR j NR { NR jBSK 1987 

4/86 (01 jlDll.O) |HD(1.0| jHD|l,0) jlDd.O) 110(1,0) jlD(I.O) 110(1.0) {10(1.0) {IDIl.OI IIDIl.OI jIDd.OI 10(1.0) jlD(I.O) |ND(1.0) jlD(l.O) { RR { NR { IR IBSK 1987 

1/89 (Cl |HD(IR) |ID(BR) |ID|HR) jIDIIR) jNDHR) jlD(IR) jlOHR) {ID(NR) jlD(IR) IIDIIR) |2t|NR) ID(IR) |ID(IR) |ID(NR) {ID(IR) 1 IR 1 IR { RR jESA II 1969 

4/11/89 601 jHO(O.S) 110(0.5) 110(0.5) jlD(O.S) jlD(O.S) |ID(O.S| {10(0.5) {10(0.51 110(0.5) 110(0.5) 125(0.5) 10(0.5) 110(0.5) 110(0.5) jlD(O.S) I IR { HR { IR jAPPL 5/2/89 

5/15/89 5030/8010110(1.0) {10(1.0) 110(1.0) jlD(l.O) 110(1.0) IIDIS.O) 110(1.0) |ID(0.5) IIDIO.5) (10(0.5) j4.t|2.0) 10(2.0) |ID(2.0) {H0(2.0) (10(0.5) { NR { HR { IR jESA II 1989 

9/6/89 601 110(0.51 {10(0.51 jlD(O.S| jlD(0.5) |ID(0.5| HDIO.SI |ID(O.S) {10(0.5) 110(0.5) |HO(0.5) (85(0.5) 10(0.5) 110(0.5) {ND(0.5| {10(0.5) { RR 1 IR 1 IR {APPL 10/2/85 

12/20/89 601 {10(0.5) {9D(0,5) 11010.5) jIDIO.S) {10(0.51 {10(0.51 jlDIO.SI {H0(0.5) 110(0.5) jHDIO.5) jl9(0.S) 10(0.5) jlOjO.S) 110(0.5) {ND(0.5) j IR { HR 1 IR jAPPL 1/15/90 

3/5/90 601 {HO(O.S) jlD(O.S) 110(0,5) {10(0.5) {10(0.5) jlDIO.5) 110(0.5) {H0I0.5) jHD(0.5) |ID(0.5) (9.9(2.0) 10(0.5) 110(0.5) |ND(0.5) {10(0.5) { IR 1 NR 1 NR {APPL 3/13/90 

6/28/90 601 jlOjO.Sj 110(0,5) 110(1.0) {10(0.5) j IR 110(1.0) j IR {IDIO.S) 110(1.0) jlD(O.S) 112(1.0) 11 1 HR 1 HR {HD(O.S) 1 IR j IR 1 IR j l l l l 7/18/90 

9/17/90 601 IIOIO.S) jIDIO.S) 110(0.5) |ID(0.5| 110(0.5) jlD(0.5j 1 IR IHDIO.S) jlOjO.SI jlO(O.S) 117(2.0) 10(0.5) jlD(O.S) IID(O.S) HD(O.S) 110(0.5) 110(0.5) jlDIO.SI 

HCL j 100 j 100 
1 1 

1 s 1 1 100 j 100 1 1 75 1 1 
FOOTIOTSS: CCLt > CARBOl TETRACBLORIDE, DCB • 3ICHL0R0BENZEIE, DCi -- OICHLOROETHAIE 

HD ' SOT DIIECTEO AT IBBICWED DETECTIOl LIHIT 
IR ' IOT REPORTED 
( I ' HETBOD DEVSCTIOI LIHIT 
KCL ' KAIIHUK C0IT.AKI1AII LEVEL 



GROOIDIATEI AIAIYTICAI RESULTS 
(ug/L) 

HATRII: 
GROUIDIATER 

IIU 21t2 (DEEP) 

PARAHETERS 

j DATE 
ISAHPLED 

j KETBOD 1 1,2-
1 DCA 
1 
1 
1 

i 1,1-
1 DCE 
1 
1 
1 

1 IRANS-
I- 1,2-
j DCE 
1 

i 

1 CIS-
1 1.2-
1 DCE 

1 1.2-
1 OCPA 
j 
1 
1 

1 CIS-
1 1,3 
i DCPE 

1 TRASS-

1 1.2-
{ DCPS 

I SB 

1 
1 
1 

1 MC 
1 

1 
1 
1 
i 

1 : , i . 
1 2,2 
{TETRA-
1CBLORO-
lETBAlE 

ITETRA- i 1,1,1 
jcHLCRO- 1 TCA 
jETHENE j 

i 1 
j 1 

1 1,1,2 
1 TCA 
1 

r 
1 

. ICB 
1 
1 

i 
1 

ITSI-
ICELDRO-
{FLCORO-
1HETHANE 
i 

vC d,1,1,2-
ITETRA-
{CHLORO-
1 ETHANE 
i 

ICHLORO-
IHEIHiSS 

: F.KFE 
I 

i 

:.EXCS 

1 1/B4 IR 1 IR j IR 
! " 

j II 1 II 1 IR i SR 1 IB 1 IR 1 IR 14.811.3)1 IR i SR {1.511.0)1 SH SR. I IR 1 SR iSSL 1 5:7 

j t/86 601 jlDll.O) 110(1.3) HDd.O) 1 IR ilDll.O) 110(1.0) {10(1.0) HDd.O) HOd.oi jHDIl.OI 110(1.01 HC'I.OI HDd.O) isDd.C! HDd.O! SDd.Ol 1 HR 1 SR |3SK 1 ;:7 

1 1/8) 601 jlOIII) !ID(SR) jlD(IR) 1 II 1 10(11) 110(111 jlD(NR) IlDHR) jlDIIR) HDHRI {ID(E3| HDilR! ilDHR) IS3INR! 10.-JR! SDISRI 1 SR i SR HSA ! I 198? 

|l/lt/89 601 1 ID(IR) j IDIIRI ; ID(» | 1 11 1 10(11) 1 ID(IR) { ID(IR) { SB JlOIS.O) ! IDIIRI 1 IDH>1| 1 SDINR! i SDHR) I SDIIR! iO.tiO.S; SDHR! i HR 1 HR IAPPL :/2/£5 

15/15/89 5>30/a010|ID(0.5) jlDd.O) 110(1.0) 1 11 ilDIO.5) 110(5.0) |10(5.3) 1 11 jlDU.OI HDIO.S) HDIO.S) H D : 0 . : ) HOICj) ISDIO.s; HDd.O) SOU.:) i SR t SR IESA I I 1S8S 

1 9/6/89 601 110(0.5) jlD(3.s: HDIO.S) { II jlDIO.S) IIOIO.S) IIO(O.S) i SR INDIS.O) HDIO.S) |0.8|:.S)|!iDi3.5) HDIO.SI jsDiO.: 12.0,0.5! SDIC.:) ' SR ' SR iAPPL H;2/EF 

I12/20/B9 601 110(0.5) 
.1 

110(0.5) HDIO.S) j IR 
1 
IIOIO.S) jIDIO.S) {NO,O.S) 

1 
{ II jlOIS.C) ilDIO.SI {l.OIO.SIHDiO.SI SDIC51 HDIO.S :4.i:0.:; SDi;.: : i SR SR iiPPL 1;1S;;: 

1 3/5/90 601 110(0.5) HD(C.5) HDIO.S) j II jHDIO.5) 110(0.5) jlDiO.S) 1 11 
-| 
jlOIS.O) ilDIO.S) iD.6i3.siisc-o.s; HDIO.SI HDIO.S; i l . C l . O ! SDIO.Ii 1 SR 1 HR HPPL 5,1 5; 51 

16/28/90 601 110(0.5) 1 
IID(CS) 

ilD(0.5) 110(0.51 
1 
HDIO.SI { IR jlDICSI 

1 
{ IR 

"1 
jNDIO.S) 

1 
HDICS) HDIO.S; HE.2.Si SDC.S! .SDIO.5 IHD,O.S! NDIO.Ii HR Sfi |"IIN " 13/51 

19/17/90 601 |I0(Q.51 HDICSI :i:3(o.5i 110(0.5) ilDIO.S) IID(O.S) HDIO.SI { IR 
1 i 
110(5.0) jlDIO.S) l l . l iO.Sl i lDC.Si IDIC.S! iSDIO.S 

- i 
i l .S-i .Ol S3! 0.: SDIO.51 ,5310.S| IF.PPL 5.:6(5: 

HCL 
1 
j 5 i 6 J { 0.5" 1 680 

1 
1 j : 1 2 : HO 1 S 

• l 
I. I 

FOOTIOTE;: DCA • DICHIOROETHAIE, DCE • DICBLOROETHENE, DCPA • 
TCI • TIICRIOROETHASE, TCE > TRICBLOROETBEIE, VC > 
ID • HOT DETECTED AT INDICATED DETSCTIOI LIHIT 
El • IOT REPORTED 
I I . . HETBOD DETECTIOl LIBIT 
HCL ' HAIIHUH COITAKISAII LEVEL 
• • HCL FOI 1,3 3!CH:CJ0?33PEIE 

DICaLOROPROP.tNE, 
VIIYL CHLORIDE 

DCPE • "CISLOROPROPESE. IB • ETHVL BE,S::SS, HC'HETHYLESE CHLOFIDS, 



GROUIDVATER AIALTTICAI RESULTS 
Ug//L| 

HATRII: 
GROUIDVATER 

lElL 2168 HORIB (DEBPI 

PARAHEIERS 

jSATE HETEOD IBIOMO- IBBOKO- IBROHO -1 CCLt jCllORO- iCHLORO- |2- jCILORO- ICHLOIO- |DI- jOI- 1,2- 1 1,3 1.4- 1 1,1- IBROXO- |DI- 11,1,1,2-1 REFEREICE 
ISAHPLED jOI- IFORH {HETHllE jBEIIEHE {BTIARE {CBIORO- jFORH 1 HETBAIE 1BROKO- ICHLORO- DCB j OCB DCB 1 OCA jBEIZENE IBROKO- jlEIRA-

jCRLORO- i i {ETBYL- j 1CBL0R0- |0I- 1HETBAIE jCBLORO-
iHETHANE 1 i jVISYl- i 1HETBAIE IILUORO- jETBAlE 
1 i j jSTBER IKETHAIE 

1 7/84 11 1 " 1 11 1 11 1 11 1 11 1 IR 1 IR j It 1 11 1 IB 1 HR NR 1 HB HR j HR { IR 1 IR j NR IBSK 1987 

1 4/86 601 IID(l.O) 110(1.0) 110(1.0) 110(1.0) 110(1.0) HOIl.O) 110(1.01 110(1.0) IID(I.O) 110(1.0) HOUR) 10(1.0) 110(1.0) 10(1.0) jlOd.OI { IR j IR 1 NR BSK 1987 

j 1/89 601 jlD(IR) IHD(IR) jlD(IR) jIDIIR) 110(11) IIO(IR) |ID(IR) (10(11) jIDIIR) IIOIIR) 126|IR| lO(IR) jlD(IR) NO(IR) |ND(1I| 1 IR j IR j NR ESA II 1989 

|4/lt/89 601 jlD(O.S) |ID(O.S| jlDIO.SI jIDIO.S) IID(O.S) 110(0.5) 110(0.5) IIOIO.S) IID(O.S) 110(0.5) 15710.5) 10(0.5) |RD(0.5) 10(0.5) IHDIO.S) 1 IR j 11 1 11 IAPPL 5/2/69 

15/15/69 5030/8010110(1.01 IID(l.O) jlD(l.O) IIDIl.O) 110(1.0) jIDjS.O) IlDd.O) {IDIU.Sj jlD(O.S) jlDIO.S) |2t(2.0) 10(2.0) jND(2.0) 10(2.0) (10(0.5) 1 IR { IR j IR IESA II 1989 

1 9/6/39 601 110(0.5) 110(0.5) |ID(0.5) 110(0.5) 110(0.5) 110(0.5) {IDIO.SI {HDIO.S) 110(0.5) IIOIO.S) {17010.51 10(0.5) 110(0.5) HD(O.S) 110(0.5) j IR { IR 1 IR iAPPL 10/2/89 

112/20/89 6o: 110(0.5) jlD(0.5| jIDIO.S) |ID(0.S) 110(0.5) {HD(0.5) jIDIO.S) IIOIO.S) jIDIO.S) IIOIO.S) 122(0.5) ID(0.5) jHD(O.S) ND(0.5) jlDIO.S) 1 IR j IR 1 IR IAPPL l/lS/90 

13/13/90 601 {10(0.5) ilD(O.S) IlDIO.S) IIDIO.5) 110(0.5) jlOIO.Sj IIOIO.S) jlOIO.S) IIOIO.S) jIDIO.S) 122(2.0) 10(0.5) jlD(O.S) 10(0.5) 110(0.5) j IR j 11 1 11 IAPPL 3/5/90 

16/28/90 601 110(0.5) |HD(0.5) jlD(l.O) jlD(O.S) 1 IR 110(1.0) j IR jlD(O.S) 110(1.0) jiOIU.S) 1110(1.0) 11 j NR RR {10(0.5) j NR 1 IR 1 IR THIN 7/18/90 

15/17/90 601 {10(0.5) 110(0.5) 110(0.5) |ID(0.5) {10(0.51 HDIO.SI 1 NR jlDIO.S) jlOjO.S) jlOIO.S) 136(2.01 10(0.5) 110(0.5) 10(0.5) (10(0.5) jlOIO.51 j 10(0.5) {10(0.5) IAPPL 9/26/90 

1 HCL i IQO I 100 1 5 1 30 1 1 100 1 j 100 75 1 1 1 1 1 

F0CTICT:3: CCLt • CARBOl lETEilCeLORIOE, OCB • CICBLOBOBEIZEIE, 
ID ' IOT DETECTSD AT IIDICATED DETECTIOl LIHIT 
IR > ICT REPORTED 
( I ' > KETBOD DETECTION LIHIT 
HCL • HAIIHUH C0STAHIIA8T LEVEL 

:CA ' DICILORGSIEAIE 



7>j;; I •• 
GROUIDIATEl AIAIITICAL RESULTS 

(ug/L) 

HATRII: 
GROUNDIATER 

IBLL 2166 lORTB (DEEP! 

PARAHETERS 

1 DATE HETHOD 1 1,2- 1 1,1- j HANS- i CIS- 1 1.2- { CIS- jlRAIS- 1 EB 1 HC i 1,1, ITETRA- I 1,1,1 1 1,1,2 1 ICE {TRI- 1 VC |DI- , REFERESCE ; 
{SAHPLED { CCA i DCE j 1,2- 1 1,2- 1 DCPA 1 1,3 1 1,3- 1 i 2,2 jCHLORO- 1 TCA , ICA {CHLORO- 1 

t IIETRA- ICHLORO- 1 

1 { OCE j DCE i OCPE 1 DCPE 1 
1 ITETRA- lETBENE | i ipLUOEO- i ICKLORO- ;HEIHAKE i j j 1 j ICHLORO- i i 1 iHSTUAHE 1 {ETUAHE 1 1 i 

1 1 1 
1 1 1 {ETHAIE i I j i i I i i 

I 7/34 IR 1 HR 1 IR 1 IR 1 11 1 11 j II j IR I IR 1 IR 1 IR jlOll.O) j SR 1 SR INDIl.O) 1 IR I NR 1 IR ' HR iBSK 1«67 i 

{ 1/86 601 ilDll.O) 110(1.0) IIDIl.O) 1 II 110(1.0) 110(1.0) HDIl.O) HDd.O) IHDI1.3I ;IO|1.0) HOIl.O) jHDIl..:) ilDd.O) INDIl.OI HDIl.O! jHDIl.3) 1 HR 1 SR BSK 1987 

{ 1/89 (01 HD(IR) IIDIIRI jlDHR) i 11 jlD(ll) jlD(IR) jlOIIRI jlOIIRI jND(NR) {IDISRi ilDIIRI {IDIIRI HDHRi {NDINR! I2.3INR) 
1 

: NDINR! NR { SR :5SA II 1989 ' 

{4/14/89 (o: 110(0.5) jIDIO.S) 11013.5) 1 11 110(3.5) ;iO(0.5) jIDIO.S) j IR ilD(5.0) {IDIO.SI 10.6(0.SIIIDIO.S) 110(0.5) jIDIO.S! 12.(|O.S|HD|0.S) 1 NR 1 KR iAPPL )/2:53 

{5/15/89 5030/6010110(0.5) jlOd.OI 11311.3) 1 11 jIDjO.S) HD(S,0) IIDIS.O) 1 11 I1DI2.0) HDIO.S) j.73|0.SIIIDIO.S) HD(O.Sj jIDIO.S! |t.ld.O|{ND|2.0| i SR 1 IR {ESA II 1983 1 

{ 9/6/89 601 
1 

110(0.5) (10(0.5) jIDIO.S) 1 Nl 110(0.5) jIDjO.S) HDIO.S) 1 II 
1 1 1 1 
IIDIS.O) HDIO.S) {1.3(0.S|{IO|0.5) 

1 
HDIO.S) HDIO.:! i7.010.5 IHDIO.S! I NR { IR {iPPl 10/2;39| 

{12/20/89 (01 -| 
[10(0.S) 

110(0.5) jlDIO.SI 1 11 jIDIO.S! 110(0.5) {IDIO.S) ; IR 
• | 1 1 1 
IIDIS.OI ISDIO.S) 11.110.SIIIDIO.S) 

1 
110(0.51 INDIO.S; |7.(|0.S!|HD|0.S| { HR 1 HR lifPL 1/15/301 

{ 3/6/90 601 
- l 

110(0.5) 110(0.5) jIDIO.S) j 11 jNDIO.S! 110(0.5) (IDIO.S) 
1 1 1 : 1 i 
jlDIO.SI IIDIS.OI IIOIO.S) {l.(|O.S|{ID|0.5) jlOIO.S) HDIO.S) |(.0|l.a||ID|O.S! 1 SR 1 NR iAPPL ;/13/301 

16/28/90 (01 IIOIO.S) jlOjO.S) jIDIO.S) jIDIO.S) IIO(O.S) IIO(O.S) jlDIO.SI KR jNDIO.S) {IDIO.SI i2.i|0.:)|ND|u.S) HDIO.:! HDICS) |(.8|O.S!|ND|0.S! HR 1 HR IHIS 7/13/50; 

j9/17/90 £01 IIDIO.5) ilD(0.5) jlDIO.SI HDIO.SI {ID(0,5) jlDIO.SI jlOIO.S) 1 IR IIDIS.O) HDIO.S) |2.3|O.S)HD|O.S| HDIO.SI HDIO.S) |S.SI1.0!|ND|3.S) 1 H3I0.S! ISDIO.S! ,AP?L ?/25,90l 

1 HCL 1 5 1 i 
1 , 
1 1 1 0.5* i 660 1 • 1 1 2 1 200 i ^ 2 i 3 1 0.5 i 3.5 1 O.S 

FOOTNOTES: DCA • DICaUROETBAlE, DCS • DIC3L0ROSTHEIE, DCFA < 
TCA • TRICBLOROE'BAIE, TCE > TRICBLOROETBEIE, VC > 
ID • SOT 5ET5CTE0 AT IIDICATEO DETECTIOS LIHIT 
IR • IOT REPORTSD 
I I ' HETBOD DETECTION LIKIT 
KCL • HAIIHUH COITAHIIAIT LEVEL 
' = HCL FOR 1,3 DICHIOROPROPESE 

DICBLCROPROPAHE, 
VIIYL CBLORIDE 

DCPE = DICaiORDPROPBSE, EB • ETBYL BEIZENE, HC=HETKVLEIE CHLIRI3E, 



GROUIDVATER AIAIITICAL RESULTS 
,ug//L) 

iHAIRII: 
IGROUSDVATER 

VEIL 2186 lORTB IIITERHECIAIB) 

PAIAHETEIS 

{OATS i HETBOD 
{SAHPLED I 

I 

iBROHO- IBROKI 
iDI- ;FORH 
ICBLORO- I 
iHETBAHE { 

I I 

.EROHO • I CCLt 
HEIHANE I 

CHLORC- jCBLORO- 12-
iBIlZESE lETBANE iCBLCFO-

j :EIBVL-

j iVIKYL-
1 HIBEE 

CBLCRO-
FORH 

{CHLDRO- iDI-
{HETHAIE SKOHO-
{ ICHLORO-
I :HE:H)IE 

CI-
CHL3R0-
r. •. 

FLVORO-
KETBAIE 

DCB 
1.3 
DCE 

1.4-
DC8 

1,1- IBROHO-

DCi IBENZENE 
DI- CHLCRO- I ASFERESCE 

BROHO- ilCLVESB | 

{HEIHANE I I 

I ! 
I I I 

I 7/34 I HR 

i I 
i 4/3( : cOl 

NR HE j NR SR IR IR IR SR I IR SR 

ID'SR; 

NR I SR 

i NDINR) iSD(l.O) 

NR 

•I-
SR I HR 

SDil.O! HR 

HR 

HR 

HR 

SR 

ioEK 1537 

IB:;; 1951 (1011.01 IIOIMI HDd.Ci ilOd.O) ND|i.;i |N : ; I .OI iiDd.oi 

I ! 
IDIIR) jIDHR) HDISRl 

H3I1.0I NDIl.O) {NDd.O) ID;:.01 

HDHR) I 1/3? 

I 
(01 NOHRI {ICINF: HOUR) ilOHR) 

! I I 
IDISRI IDISRI ilDIIRI IDHR! 

Ci O.S! 

iSDISRI 

HDICSI 

INDIHR) 

HDIO.S) 

NDIErl HR 

SDIC5) I SR 

NR 

SR 

HSi II 1335 

iA??I : I/S5 {t/14/S9 601 IDIO.SI jlOICS; iSDIO.Si HDICS) HO(C.S) |IO(O.SI lOIG.S) NDIC.S; KDIC5) ;SD|0. IDIO.S) 

NC;2.0) 

HR 

5/11/89 SC33/3D:0;!IDd.0| iNOd-I! ISDd.O HOIl.O) SDIl.Ol HOIS.OI SDd.O! lOiI SDil 10(0. HDII.3! INDI2.0! 

I 
ilOiO.S) 160(0.S) 

SDIO.51 NR SR 

SR 

NR 

HR 

IESi II 1585 

9,'6;:9 10(0, HOie.; 0(0.Si 13.5) ID(0.5| |ID(0.S1 HD(C HDII. ID.C5) HDICS) 0.5- ID'iO.S) 

IDIO.SI 

KOICSi 

HDICIi 

SR 

IR 

HFSL 13(2 55 

|I2/2:;39| 601 {10(0.S) HD(C .SDIO.Si HDICSI ,!10|0.:) HDIO.S) 10(0.5) IDlO.5) NDiCS) HDICS) 

i i I 
3/5/90 I 601 HDIO.S) 110(0.: 

5.1-(0.: IIOIO.S) 

5.:(2.C isD'CS) 

|SD(0.5) 

• 1 • 
15D(0.S) 

I IR I HR 

i NR : HR 

{Ar?L l/lS/50; 

{APPL 5/15/5C ;SD(0.5; HOICS) HD(0.S: {IDlC.Sj NDIC.S) jlOICSI IDICS) 110(0.5) 

I 
IDIO.S) IIDtl.O) 10(0.5) 

IDIO.S) 

KR 

HD(C.S; 

S0|C5! 

SDlO.S) 

NR 

NR 

SDlO.S 

{6/23/90 I (01 IDIO.S) jlO(O.S) ISDd.O) llOiCS) 

1 j : 1 1 ! 
9/17/50 i (01 .IDIO.S) HDIO.:, |S;,O.Si .ID(C5) 

IR jlDd.O) I SB 

I 
13(0.: 113 C i i . SR 

SR IR : SR ; SR 

HDICS] HDIO.S 

IISIS :19/5C 

|A::L ?/Ii/50 NDIO.S; SD -S: .50(0.Si 

100 

.3 HDd.S) Ĥ iO.S IDIO.SI 

HCL 1 :c: 30 i:o 

FOOISCIE-: CCLl • IJEEO! TETRA:>:L:RIIE, DC: • DICHLOR 
53 » ID: DETECTSD AT I.SDICATEO DSTECriCI LI 
SR > HO? REPORTED 
^ , • HSI503 DETECTIIS LIHI? 
ICL = HJIiaCS COITAKINAIT LEVEL 

iOEIIESE, ECA < DICBLCFIE: 
!II 

BAIE 



GROUIDVATER AIAIITICAI IISULIS 
(ug/l) 

iHAIRII: 
iGROUIDVATER 

Vlll 2188 lOlIH (IITEIKEOIATE) 

PARAHETERS 

1 DATE i 
ISAHPLED 1 

1 1 
1 1 

1 i 

HETBOD i 1,2- 1 1,1-
{ DCA j DCE 

1 1 
1 1 
1 i 

{ TRAIS-
{ 1.2-
{ DCS 

1 
1 
1 

j CIS-
1 1.2-
1 DCS 

1 
1 

1 1.2-
j OCPA 
1 
1 
1 

1 CIS-
1 1.3 
1 DCPE 

1TRAHS-
! 1,3-
{ DCPS 

j IB 1 HC 1 1,1, 
1 1 2,2 
1 jTETRA-

{CBLORO-
{ {ETHAIE 

{TEIRA-
{CHLORO-
lETBBIE 

1 
i 

i 1,1,1 
i TCA 

1 

1 1.1,2 
1 TCA 
j 
1 

j 

, i . i 

1 
1 
r 

i 

.TRI-
jcHLOPC-
iFLUOEO-
HEIHASE 

I VC 

1 

i 
1 
1 

11,1,1,2 
jlEIRA-
{CBLORO-
(EIBANE 
I 

IDI-
ICHLOBO-
H-ETHASE 
i 
1 

. RE? DfiESIE 

t 

1 7/61 1 IR j SR ; IR 1 IR 1 II j II 1 II i II j SR . { SI , IR ilDll.O) i IR i HR HDd.O) i NR 1 SR 1 NR i SR BSK 1997 1 

i t/8( 1 SOI {1011.31 HO(l.C) jlOd.O) 1 II 110(1.01 HDIl.O) HD(l.I) ilDd.O) HDIl.O) IIDIl.O) HDd.O) NOIl.:! isDil.Ol INDIl.O! isDd.l i {NDil.O; 1 «R 1 SR IBSE 1987 

1 1/89 i 601 {iD(r.;v) HDISRl ; » ; » ) 1 IB jlDHD jlDHl) HD(IR) jlDHI) HDHR) HOHRi HDlllR) .HDHR isDHR) HDHR) ••3.7IS?.; : SDHP.l SJ IR SSi 11155 , \ 

:4/H/89 , (0! jlO(CS) ISDIO.S) jlSIO.SI 1 SR 110(0.5) HDIO.S) 110(0.S) 1 IR HDIS.O) 11013.5) i SDIIR) ilDIO.Si iSDiO.Si HDIO.SI icSIC: lisDiO.S) SR 1 IR IAPPL S/2 5 

S/ll/S? | 50 3O/6O:0jlD(CS) 110(1.1) jIDd.Oi i IR IIOIO.S) 110(5.0) 110(5.0) 1 » HDI2.0) HDIO.S) 113(0.5) 110(0.:; HDIO.S: HDICS! il.Cd.O )!ND'I.O) 1 SR 1 Hfi iESA II 1:5 3 1 

1 9/(/a3 , 601 |ID{C5) HC(3.:) HDIO.S) ; SR jIDIO.S) 110(0.5) ilD(O.Sj 1 SR 11015.0) HDICS/ HDICSI ilDIO.S; HDIO.S) HDICSI isDIC: jSD'O.Si SR 1 HR .APPI lO/I 591 

;i:/20/;9| 601 jlDICS) iSOIO.ii isEIO.Sl i HR HDIO.SI IIOIO.S) '10(0.SI 1 !iR H3(5.9) HOIO.:', HDrCS) HDIO.i: iSD.O.Si HDICSI • I fl : 
; It l i . - J . : 1 ; SR I IR iAPPL 5-3; 

1 3/5/SC 1 601 HDICS) ISDIO.S) INDIO.S) i IR HDIO.S) 1ID(0.5) HOIO.:) j IR 
; i 
IIDIS.O) HDIO.S) ;iO(CS) SDIO.:; ilDiO.S; HDIO.S) 11.111.: USD O.Sj , SR 1 SR APPL 3/11 -0! 

i(/23/50 '. 601 110(1.5) 110(0.s; jHDIO.SI HDIO.SI HDIO.S) IIOIO.S) jSO(0.:) { .SR |ID(3.S| HDIO.SI ISDiO.S) 'SD|C:i HDIO.S; 'SDICS! SDIC; ISC.1.5, 1 SR SR Tii: 7/11 .-01 

'9,17,'?3 j 601 
- l i 
llOiCS) HDIO.SI 

"1 
INDIO.SI 11010.5) HDIO.S! HDIO.S) HD!O.S| i SR 

• | 1 
HDIS.O) ilDIO.Ii jlDIO.S) i D i c ; : HDiO.S: 'so;:.SI i i . i i i . : iHDiCSi !HD;0.:i isDIO.;^ APPL ?; I: 50 i 

HCI • 
- l i 
1 : i 6 i 1 1 

1 I 0.5- I 530 
1 1 

i I • ICO 1 32 i 
; ; 

Eccrsovrs: DCA » DICHLIROETHASE, DCE = DICULCROEIHESE. 
::A • TRICELDROEVHUE, ICE • TRICHLORDETEE!;:, VC 

so • IOT DETECTED AT HOIĈ TED DETSCTIIS LIHIT 
IR " 501 REPORTED 
I j • HETHCD DBTECTICS lIXi: 
HCL < HAiniK COSTAKISAIT LEVEL 
' » KCL •!?. 1,3 DICELDBCtROPENE 

3ICBL3R0PR0PAi;5, 
VIHYl CHLCRIDE 

DCPE • DICHLCROPROPEHE, E3 • ETHYL SESZBNE, HĈHEIHYLESE CELOEII 



GROUIDIATER AlAlITICil RESOITS 
|ug//l) 

HATRII: 
GROUIDIATER 

VELl OV-1 IIITEIHEOIATE) 

PIIIKBTEIS 

DATE 
SAHPIED 

j HETBOD jBlOHO- jllOKO- IBROKO - | CCLt |C810R0- jCBLORO-
1 101- IFORH jHETHlHB j jBEIIEll {ETBAIE 
1 ICHLOIO- I I I I I 
1 IHETHAII I I I I I 
1 1 1 1 1 1 1 

|2- jCHLORO- jCBlORO- {DI- {01- | 1,2-
jCBLORO- {FORK jHETBAlB jBlOKO- jCHLORO- j DCB 
jITBYL- j 1 jCBLORO- |DI- j 
jVIHIL- j 1 IKETHAIE jriOORO- j 
jETBER j j 1 IKETHAIE j 

1 1,3-
1 DCB 

1 l,t-
j DCB 

1 1.1-
j OCA 

BROHO-
BEIZEIE 

{01-
{BROHO-
{BEIZEIE 

jCBLORO-
ITOLUENE 

i REFEREHCE 

1/89 j 601 jIDIIRI jIDIIR) IIDIIR) |1D|I1) |1D(1I) |10(ll) HDHR) {IDHD IIDIIl) {IDINR) j47(ll) jlO(IR) IIDIIR) jIDIIR) jt.SHRI II { IR { IR IESA II 1989 

5/15/89 j5330/6010|ID(S.O) jIDjS.O) jlD(S.0| jlOjS.O) |ID(S.O| |I0(2S) 110(5.0) HD(2.5) jlD(2.5) jlD(2.S) (95(10) |IO|10| llOdO) jHDIlO) 11.112,5) IR j IR { IR jESA II 1989 

9/20/89 j 601 110(0.5) (10(0.5) 110(0.5) jlDIO.S) jlD|O.S) |lD(0.5j jlOjO.S) |1D(0.5) jlDjO.S) |IO|O.S| j230(O.S|jIO(0.5) jlD(O.S) {10(0.51 iT.OlO.S) NR j IR ! IR {APPL 1999 

9/21/90 I (01 IID(l.O) IHD(l.O) IlDll.O) jlDll.O) |1D|1.0) jlDll.Ol j II 13.111.0)11011.01 IIDd.O) 112011.OIIIDIl.O) HDd.O) {10(1.0! 18.8(1.31 10(1.01 jlOll.OI INDIl.OI IAPPL 10/9/90 

HCL j i 100 j 100 1 1 S 1 30 1 1 1 100 1 1 100 I j 1 75 

GROOIDIATEI AIAIITICAI lESULTS 
(ug/l) 

KATRII: l E l l O M (IITERHEDIATE) 

j PUAKEIEIS 

DATE 1 HETHOD 1 C2- j 1,1- | TIAIS- | CIS- j 1,2- jCIS- jTRAIS- { EB j KC { 1,1, jlETRA- { 1,1,1 { 1,1,2 { TCE {TRI-
SAHFLED i ; :C3 { DCI | 1,2- { 1,2- { DCFA |1,3 | 1,3- | 1 1 2,2 ICBLORO- { TCA j TCA j jCBlCRO-

1 1 DCE 1 DCE { 1 DCPE { DCPE { | jTETRA- {ETHEIE j { { IFLUORO-
1 1 1 1 1 j j 1 jCHLORO- 1 1 1 1 IKETH.AIE 

i 1 1 1 1 1 1 1 1 IITHAIE 1 1 j 1 j 

VC {1,1,1,2-{0I- { REFEREHCE 
ITETRA- jCBLORO- j 
ICBLORO- IHETHANE { 
{ETHAIE 1 { 

1 1 

1/89 1 tOl 110(11) jIDIIR) 110(11) j 11 j lOmi IIDIIRI |10 | l l | jlDHI) jlD(IR| jlDIN.R) HD|II) jlOIIRI jIDIIRI j l l l lRI I6.1INBI 
1 1 1 

3.1IIRI |3.1(HR! {3.1HRI {ESA II 1989 
1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 

S/lS/69 jS030/6010jlO(2.S) jlDIS.O) jlD|S.O) | 11 jlO|2.5) jlO(2.S) |10(2.5) j II jlSdO) (10(2.5) |100(2.S)|IC|2.5) jIOI2.5| jl3(2.5| j l ! | : .C) 
1 1 1 

lOllO.0)110(10.0){IDdO.O){ESA II 1989 

9/20/89 j (01 jlOIO.S) jlDjO.S) |1.7|0.S)j0.7(lK) HD(D.5) |10|0.5) jlOIO.S) 1 11 |1D|5.0| jIDIO.S) !61|0.S) jlDiO.5) jlDIO.SI |16|0.5| HDICS) 17(0.5) 1 IR 1 HR IAPPL 10/11/8 

9/21/90 j 601 11011.0) jlDd.O) j2.S(1.0)jl.6|1.0)jlO(1.3) 110(1.0) |I0|1.0| | IR HOdO.O)|ID(1.0) |86|1.0| {1011.0) HD|1.0| |20|1.0) iold.O! l.S|1.0!HD|1.0! HOIl.O! {APPL 10/9/90 

KCl I 1 5 1 6 1 1 1 1 0.5* 1 j 610 I j 1 i 2 1 20 j 32 1 5 1 0.5 { { { 

FOOTIOTES: DCA > SUBLOBDETHAIE, DCS > SKILOROSTHSHS, DCPA > DICHLOROPAEE, DCPE ' DICHIOROPROPEKI, EB > ETBYL 3IIZEIE, HC ' HETHYLEIE CBLORIDE, 
TCA ' TBICHLOROETHAIC, TCS • TRICHLOROITIEIE, VC • VIIYL CHLORIDE 
ecu • CARBOl TETIACBLORIDE, DCB • DICBLOIOBEIZEIE, OCA > OICBLOROETBAHE 
ND ' IOT 3ETECTBD AT IIDICATEO DETECTIOl LIKIT 
11 • IOT REPORTED 
I • HETBOD DETECTIOl IIHIT 

HCL ' HAIIHUH tOlTAHTIAM LEVEL 
• •- ICI FOI 1,3 CICKLOROFIOPEIE 



KITIII: 
GIOUIDVATER 

ni l OI-IA (SlALLOl) 

PARAHETERS 

IOATE 1 HETHOD BROKO- jBROKO- IBROKO -j CCLl jCllORO- jClLORO- j2- ICllORO- CHLORO- 01- DI 1 1,2- 1 1.3- { 1.4- 1 1.1- REFEREICE | 
ISAHPLED |DI- jlORH iHETBAIE IBEIIEII jlTBAlE 1CBLORO- jlORH HBTBAIB BIOKO- CHLORO i DCB { DCB 1 DCB I DCA 

iCBLORO- 1 jlTBYl- CBLORO- DI - i KETBAIE i jVIIYL- KETBAIE FLUORO- { 
1 jlTBEl KETHAIE 1 

1 8/86 1 601 1010.5) (10(0.5) jIDIO.S) 110(0.5) 110(0.5) jIDIO.S) 110(0.5) jlOIO.S) IDIO.S) IDIO.S) 10(0.5) HDIO.S) {IDIO.SI HDIO.S) I21I0.S! BSI 1987 1 

1 1/89 601 IS 1 IS 1 II 1 II 1 11 1 IS 1 IS 1 IS IS IS IS 1 IS i IS { IS I IS ESA II 1989 { 

15/15/89 5030/8010 10(25) jlD(2S) 1IDI25) IIDI25I 110(25) jlO|125) |10|25) jI0|12.S) 10112.5) 10(12.5) 7(2.0) |ND|50! |ID|SO) {10(50! {17(12.51 ESA II 1989 { 

19/18/89 OlY i ORY 1 DRY 1 DIY 1 ORY 1 DIY 1 DRY 1 DRY DRY DRY DRY 1 DRY 1 DRY 1 DRY 1 DRY tO! 11/89 1 

(9/19/90 Oil j DRY 1 ORY 1 OlY 1 DRI j DRY 1 OlT 1 ORY DRY DIY DRI I DRY { DRY 1 DRY 1 DRY COF 11/69 { 

1 HCL 100 1 100 1 5 1 30 1 1 1 100 100 1 75 

GROUIOVATER AlAlttlCAL RESULTS 
(ug/L) 

UTlIIi 
GlOOIDHATEl 

HELL DV-IA 

PARAHETERS 

1 DATE 
{SAKPLED 

1 KETBOO 1 1.2-
OCl 

1,1-
OCE 

TRAIS-
1.2-
DCE 

1.2-
DCPA 

CIS-
1.3 
DCPE 

jTRAIS- I 
i 1.3- 1 
{ DCPE 1 

EB 1 HC j 1,1, 
1 1 2,2 
j jlETRA-
{ jcHLORO-
j jETHAIE 

TETRA-
CHLORO-
ETBBIE 

1,1,1 
TCA 

1,1,2 
ICA 

TCE |THI-
jcHLORO-
{FLDORO-
IKEI3AIE 

{ VC { REFEREICE | 

1 6/66 1 601 2.1(0.5) 0.8(0.5) 22(0.5) 7.5(0.5) 10(0.51 110(0.5) 1 II 16.110.S)|ID|O.S| 31(0.51 IDIO.S) IDIO.SI 10810,5) ilDIO.S) {IDIO.S! i BSK 1987 i 

j 1/69 1 601 IS IS IS IS IS 1 IS 1 HR 1 IS 1 IS IS HS IS IS 1 IS { HS HSA II 1989 i 

15/15/89 5030/8010 10(12.5) 10(12.5) 1400(25) 18(12.5) 101125) jlO(125) { IR 
- | 1 
{ID(S0.0){ID|12.S) 13(12.5) IDI12.S) 10112.5) 78112.S) j IOI25) {lOOISOl {ESA 11 1989 { 

19/15/89 DRY ORY DRY DRY DRY { DRY { DRY { DRT i DRY DRY DRY DRY DRI { DRY 1 DRY {COF 11/89 1 

j9/19/90 ORY DRY DRY DRY DRY j DRY i DRY { DRY { DRY DRY DRI DRY DRY { DRY j DR! ICOF 11/90 1 

i HCL 5 6 O.S' 660 1 1 1 2 200 32 S 1 O.S 1 1 

FOOTNOTES: DCA • DICHLOROETHAIE, DCB > DICBLOROETBSIE, DCPA = DICHLOfiOPROPRAlB, DCPE = DICHLOROPROPRENE, SB = ETHYL 3ENZEIE, 
KC ' HETBYLEIE CHLORIDE, ICA -- TRICHLOROETHANE, ICE -- IRICBLOROEIEEHE, VC = VIHIL CHLORIDE 

CCL4 ' CARBCH lEIRACHLCRIDB, DCB - DICHLOROBEHZEIE, DCA < DICBLOROETBANE 
ND ' HOI DETBCTBD AT IIDICATED DSTBCTIOH LIHIT 
IR • HOT REPORTED 



GRODHDVAIER ANALYTICAL RESULTS 
lLq//Ll 

HATRII: 
IGROUNDKATER 

VELL DI-13 IINTERHEDIATE! 

PAR.WETERS 

DATE 1 HETHOD IBROHO- IBROHO- HROKO- 1 CCL4 ICHLORO- ICHLORO- 12- {CKICEO- iCHLORO- |DI- IDI- i 1,2-; 1 3-1 1,4- 1 1,1- IBROHO- {DI- 1CHLORO- 1 REFERENCE i 
SAHFLED |DI- iFORH IHETEANE 1 IBEHZESE iETHANE {CHLORQ- IFORH IHETHAHE BEOHO- {CHLORO- 1 DCE DCB 1 DCB { DCi IB EHZENE I3R0K0- ITOLIJBHE 1 1 

1 ICHLORO- ! 1 1 {BTHiL- ; iCBLORO- IDI- 1 i 1 1 1 {HETHAHB I 1 i 
1 iHETHANE i ! IVIIYL- i 1 IKEIHASE IFLUORO- ! 1 1 ! 1 1 1 1 1 
1 1 i i iETHER 1 i I inETHAHE { 1 1 1 1 1 1 1 I 

8/86 601 INDIO.S! INDIO.S) HDIO.S! INDIO.SI HDIO.S) HDIO.S! {NDIO.S! HDICS! ISDIO.5) HDICS! HDIO.S! HDIO.SI ISDIO.S) INDIO.S) INDIO.S! i HR 1 HR ' HR IBSK 1987 i 

12/88 1 60! {NDINR! HDINR) jlDIHR! INDINR) HDHRI HDHR! INDHF.) INDHR; HDINR! HDHRI 1 ((|HR! ISDISRI INDIHR) HDINR) 13.SHR! 1 NR 1 HR 1 SR ISSA II 1935 •• 

5/15/89 iS030/8010{NDd.O! INDd.O! HDd.O! INDIl.O) INDIl.OI HDIS.O! {10(1.0! HDIl.O! HDICS! HDIO.S! 1 ?|2.0) HDICO) IHDI2.0) {HDI2.0) |4,9|0.S!I HR 1 NR 1 HR {ESA II 1965 

9/20/89 i 601 IIOIO.S) |ND(O.S| {IDIO.SI INDIO.S) HDIO.S! IHDIO.51 IHDIO.S! INDIO.S! HDlO.Si HDIO.S! 120310.5IINDIC5! {NDIO.S! ISDIO.S) I7.SI0.51I KR { HR ; Hfi |iPPL10/ll/£9l 

9/26/90 1 601 HDIC.5) HDIO.S! HDIO.S! HDIO.S) {IDICSj HDIO.S! 
|.A 

1 NR HDICS! INDIO.S! HDIO.S! |110|2.0!|ND|0.S) {NDIO.S) INDIO.S) |7,5|O.S!|HD|O.S| HDIO.SI INDIO.S! |iPPL10/18/90l 

KCL 
1 

i 100 1 100 i 5 1 30 i 1 100 i i 100 1 1 75 1 1 1 i 1 i 
1 1 

FOOTIOTES: CCLl = CARBON TETRACHLORIDE, DCB = DICHLOROBENZENE, DCA = DICHLOROETHAHE 
NO = NOT DETECTED AT INDICATED DETECTION LIKIT 
SR = NOT REPORTSD 
I ! = HETHOD DETECTION LIHIT 
HCL = KAIIHUK CONTAHINANT LEVEL 
? » DHDETERKINED 



GROUIDIATER AIALYIICAL RESULTS 
|ug/L| 

KATRII: 
GROUIDIATER 

IBLL DV-IB IINTERHEDIATE) 

PARAHETERS 

DATE 
SAHFLEO 

HETBOD 1,2-
DCA 

1,1-
DCE 

TRASS- I CIS 
1,2-
DCE 

1,2-
OCE 

1,2-
DCFA 

CIS- {TRANS-
1,3 {1,3-
DCPE (OCPE 

KC { 1,1, {TETRA-
{ 2,2 {CBLORO-
jlETRA- IEIBEIE 
jCHLORO- j 

i 8/8( 1 (01 IDIO.SI IDIO.SI {1.6(0.51 IR jlDIO.SI 
1 

IDIO.S) {IDIO.S) i IH 
- 1 1 
|S.3|0.SIIIDIO.S) 

1 
12610.5) IHDIO.S) {HDIO.S! 

{ 1 1 1 -
{13.5|0.S12.2|O.S){HD(O.S) { HR 1 HR 

1 1 
{BSK 1987 1 

j 12/88 1 (01 IDIHRI 3,S(NR! {2.0(IR) IR ilDIO.S) IDIS.O! HO(IR) jlDIIR) {HDHRI HDHR) 1 37IHR! HDHR) HDHR! 1 21HR) I1.2INRI 12.311.Oil HR 1 NR IESA II 1989 1 

15/15/89 15030/8010 IDll.O) NDd.O! {49(1.0) NR jIDIO.S) NDIS.O! IIDIS.OI { SR {6.3|2.0){ID|0.S| 14810.51 jlDIO.SI iNDIO.SI {2(10.5) 12.3(1.0)13312.0) 1 NR 1 NR IESi II 1989 1 

{9/20/89 1 (01 IDIO.S) NDIO.S! j(.510.51 60|IR| jlDIO.SI IDIO.SI HDIO.SI { IR {NDIS.O) {IDIO.S) 15410.5! {HDIO.S! HDIO.S) 13610.5) HDIO.S) 13.1I0.SII HR 1 HR HPPLlO/11/891 

|9/2(/90 1 (01 0.7(0.5) 10(0.51 |(.210.51 5810.S! jl.SIO.S) NDIO.S! {NO(O.S) { IR IIDIS.O) {IDIO.S) I69I0.S) HD(O.S! {HDIO.S) I38I0.S) 110(1.0) 11410.5) HDICS! 1 HDIO.S) IAPPL 10/2/901 

{ KCL 5 ( 0.5* { 1 680 1 1 1 1 2 1 200 1 32 1 5 1 ! O.S 1 1 1 1 

1,1,1 
TCA 

1,1,2 I ICE ITRI- 1 VC |1,1,1,2-
ICA I icHLORO- I {TEIRA-

ipiOORO- I icBLORO-
ilEIHiHE I 

I 1 I 

iDI- I REFERENCE 1 
(CHLORO- I .1 
HEIHAHE I I 

I I 
I I 

FOOTNOTES: DCA ° DICHLOROETHANE, DCE ' DICHLOROEIHENE, DCPA 
TCA ' TRICHLOROBTHAIE, TCE • TRICBLOROETBEIE, VC 
ID • IOT DETECTED AT IIDICAIED DETECTION LIHIT 
II ' IOT REPORTED 
I ) > HETHOD DETECTIOl LIHIT 
HCL ' KAIIHUK COITAHIIAIT LEVEL 
' • KCL FOI 1,3 DICBLOROPROPEIE 

DICHLOROPROPANE, DCPE 
VIIYL CBLORIDE 

DICBLOROPROPEIE, EB -- ETHYL BENZEHE, HC -- HETHYLENE CHLORIDE 



GROUNDIATER ANALYTICAL RESULTS 
|ug//L) 

HATRII: 
GROUNDVATER 

VELL OV-IC (DEEP) 

PARAKETERS 

DATS 
SAKPLED 

1 KETHOD 
-1 
jBROHO-
101-
ICBLORO-
1HETBAIE 
1 

jBROHO-
{FORK 

{BROHO-
{HEIHAHE 
1 
1 
1 

I CClt jCBLORO- jCBLORO- {2- {CBLORO-
{BEIZEIE {ETBAIE {CBLORO- jpORK 
1 1 IETHYL- j 
1 1 jVIIYL- j 
j j jSIHER 1 

{CHLORO- (DI-
{HETBANE {BROHO-
{ (CHLORO-
i jHETBANE 
1 1 

{DI-
ICHLORO-
jUI-
jPLUORO-
1HETBAIE 

{ 1,2-
{ DCD 

1 1.3-' 
1 DCB 

1 -1,4-
{ DCB 

1 1,1-
{ DCA 
1 
1 
1 

IBROKO-
{BENZEHE 

|DI-
{BROHO-
jHETHAHE 

{CHLOfiO-
{TOLUENE 

1 ! 
{ REFERENCE { 
1 1 
1 
1 
1 

8/86 1 601 HDIO.S) (IDIO.S) HDIO.SI IHDIO.S) IIDIO.5) {IDIO.SI {IDIO.SI {10(0.5! {ID(O.S) 110(0.5) jNDIO.S) {HDIO.S! HDIO.SI (HDICS) {HDIO.S! I HR { HR { NR IBSK 1937 

12/66 I 601 IIDIIRI jlDHR) {IDIIRI |ID(11) IIO(IR) jNO(NR) jIDHRI |ID(NR) {IDIIR) HDHR) jS.SIIRl IHDINR! HDHRI {IDHRI 1 NDIHR! i HR { HR 1 NR ISSA II 1989 

5/15/69 {5030/8010(10(1,0) 
1 1 
{IDIl.OI jlD(l.O) 110(1.0) 

1 1 1 1 
HDIl.O) jlOIS.Oj jlOll.OI HDIO.SI 

1 1 
{0.83(.S!{ID{0.S! 1 ?(2.01 ilD(2.0| {HDI2.0! ilD|2.0! 

1 
{HDIO.SI 

I NR i NR { NR (ESA 11 1989 

9/20/89 { 601 jlDIO.SI jlD(0.5) 
1 

HDIO.SI 110(0.5) 
1 1 1 1 
INDIO.S) {HDIO.SI 110(0.5) {ID(O.S) 

1 1 
HD(O.S| HDIO.S) I72I0.S! {10(0.5! IHDIO.S! iHDIO.S! ISDIO.SI i HR { NR 1 HR {APPLlO/11/89 

9/19/90 j 601 110(0.51 jlD(0:S| {10(0.5! (IDIO.SI 
1 1 1 1 
jlDIO.SI IIOIO.S) I IR {10(0,5) 

1 1 1 
iHD(O.S) (HDIO.S) 13312.0) (IDIO.S! {HDIO.S! jlDIO.SI IHDIO.51 HDIO.SI {NDIO.S! {NDIO.S! (APPL 10/2/90 

1 KCL 
1 

j 100 j 100 
•| 
1 j 5 

1 1 1 1 
I 30 { { {100 

1 1 

1 1 100 1 1 75 1 1 1 

FOOTNOTES: CCL4 • CARBON TETRACHLORIDE, DCB • DICBLOROBEIZEIE, DCA •- DICBLOROSTHAIE 
ID • HOT DETECTED AT IIDICilED DETECTIOl LIHIT 
I! ' lOr REPORTED 
I 1 ' KEIBOD DBTECTIOH LIHIT 
HCL > HAIIHUH COITAHIIAIT LEVEL 
? - UIOETERHIIED 



GlOUIDIATIl AlALITICll RESDITS 
(ag/l) 

HATRIIi 
GBOUIDIAIER 

lELL OV-IC (DEEP) 

FlllKETERS 

1 DATE 1 KETHOD 1,2- 1 1,1-j TRAIS- CIS j 1,2- jCIS- jTlAIS- 1 IB ( IC 1 1,1, ITETRA- 1,1,1 1 1,1,2 I TCE (TRI- 1 VC 1,1,1,2-(01- { REFERENCE { 
iSAKPLED DCA I OCE 1 1,2- 1,2- 1 DCFA jl,3 |1,3- j j 2,2 jCHlORO- TCA { TCA i jCBLORO- 1 TETRA- icBLORO- 1 1 

1 1 DCE DCI 1 IDCPE IDCPE 1 ITETRA- jETHEII 1 IFLUORO- i CBLORO- jKETBANS 1 1 
1 1 1 1 i jCBLORO- j ( (HETBAIE { ETBAIE 1 1 
1 1 1 1 j jETBAIE j 1 1 1 1 1 

8/86 1 601 ID(O.S) jlD(0.5) 110(0.5) 11 |ID(O.S| (10(0.51 {1010.51 j 11 |3.0(0.SIIIDIO.S) (2.6(0.5) 10(0.5) {10(0.5) {l.O(O.S){IO(0.S) {ID(O.S) IR 1 IR jBSK 1987 1 

1 12/86 { 601 ID(ll) jlD(ll) jlDIU) 11 jlD(ll) |1D(IR) |I0(I1| jlOIIR) jlD(IB) jIDIIRI j4.5(IR| ID(IR) {ID(IR) {0.9(IR) (NDIIR) { IDHRI IR I IR (ESA II 1989 { 

S/15/89 15030/8010 10(0.5) 110(0.5) 11.911.0) 11 IlDIO.S) 110(0.5) 110(5.0) jlDjS.O) 
1 1 1 
{1010.51 (10(0.51 (22(0.51 ND(O.S) (10(0.5) 

1 ( - - 1 
|1.4{0.5)|2.0(1.0){12(2.0) IR { IR (SSA II 1989 { 

9/20/69 1 611 IDIO.S) IIOIO.S) IIOIO.S) 10(0.5) 110(0.5) 110(0.5) 110(0.51 1 II IIDIS.OI 110(0.5) (6.6(0.51 10(0.5) jlDIO.SI {1.4(0.5)|ID|0.5) (0.6(0.5) IR { NR {APPL10/ll/39{ 

9/19/90 1 (01 ID(O.S) (10(0.5) IlDIO.S) 1.0(0.5)110(0.5) (IDIO.SI 110(0.5) I IR jlO(5.0| 110(0.51 (7.9(0.51 10(0.5) jiojo.si {1.6(0.5112.4(1.OljIDIO.5) IID(O.S) (10(0.5) {APPL 10/2/90{ 

KCl 5 1 6 1 1 0.5' 1 1 660 1 1 1 1 2 200 1 32 ( 5 { 1 0.5 { 1 

FOOTIOTES: OCA • DICBLOBOETBAIE, OCE > OICBLOROETBEIE, OCPA 
TCA • TIICBIOIOETHAIE, TCE • TIICILOROITIEIE, VC 
10 • lOr OITECTEO AT IIDICATED DETECTIOl IIHIT 
11 • IOT RtlORTID 
( ) • KITBOD DITECTIOI LIKIT 
KCl • KAIIHUK COITAHIIAIT LIVEL 
• • KCl FOI 1,3 OICHIOIOFIOFEIE 

DICHLOROPROFAIE OCPE • DICBLOROPROPEIE, EB °ETflYL BEIZENE, NC • HETBYLENE CBLORIDE, 
VIIYL CBLOIIOE 



GRODHDVAIER ANiLYIICAL RESULTS 
(iig//L) 

HAIRII; 
GROUNDVATER 

VEIL KV-3 (SHALLOV! 

PARAKETERS 

DATE 1 HETHOD IBROKO- lEROKO- iBROKO -{ CCLl {CHLORO- ICHLORO-12- ICHLORO- ICHLORO- iDI- {01- 1 1,2- • 1 1,3- 1 1,4- i 1,1- 1 REFERENCE | 
SAHPLED |DI- 1 FORK IKETHANE 1 IBENZENE iSTHASS ICHIOSO- IFORK HBTBAHE IBROHO- |CHLCE0- 1 DCB 1 DCB 1 DCB 1 DCA i 1 

iCHLORO- ! 1 1 1 1 {ETHYL- { {CHLORO- |DI- ! 1 1 i i HSTEAIE 1 1 1 1 IVIIYL- ; IHETHARE IFLUORO- 1 1 1 1 1 
1 1 1 1 1 1 isTBER 1 1 {HETHANE 1 1 1 1 1 

12/88 1 601 HDHRI HDHRI |ND(HR) HDHR) HDHR) HDHR! (NDINRI iND(HRl HDHR! INDIHR! {ND(HR| HDHRI HDHR! HDIHR! IS.8HR1 IESi II 1989 1 

5/15/39 |5030/8010{I0|S.01 {HDIS.Ol |HD(5.0) 110(5.0! {NDIS.O! HDI2S) {NDIS.O! HDI2.S1 H0I2.S1 HOI2.51 {NDdOl |HD(10! HDdO! HD(10! iND(2.51 IESA II 1989 1 

9/14/39 1 601 {NDIS.OI INDIS.O) (10(5.0) {ND(S.O! HOIS.OI 110(5.0! {NDIS.OI iNDIS.O! HDIS.Ol HDIS.O! HOIS.OI HDIS.Ol HDIS.Ol ISDIS.O! IND(5.0) 
J 1 
IAPPL lQ/2/89{ 

9/25/90 { DRY 1 DRY 1 DRY 1 DRY 1 DRY 1 DRY i DRY I DRY i DRY 1 DRY i DRY 1 DRY 1 DRY 1 DRY 1 DRY ICOF 11/90 I 

HCL 1 100 1 100 { I 5 1 30 1 j 100 1 1 100 i i 1 75 1 I 1 

GROUNDIATER ANALYTICAL RESDLTS 
|ug/L! 

IHATRII; 
{GROUNDVATER 

VELL HV-3 ISHALLOl! 

PARAHETERS 

1 DATE 
{SAKPLED 
1 
1 
1 

HETHOD 1,2-
DCA 

1 . 1 -

i DCE 
1 TRANS-
1 1,2- 1 
1 3CE 1 

CIS-
1,2-
DCE 

1 1,2-
1 DCPA 

1 CIS-

i DCPE 
i 
1 

1 TRAHS-
1 1,3-
; DCPE 

1 

1 EB 
1 

j 

I HC 
1 
1 

i 
1 

1 1,1, 
1 2,2 
ilEIRA-
iCHLORO-
lETHAHE 

ITEIRi- 1 1,1,1 
ICHLORO- I TCI 
•ETHEHE ' 

i I 

i 1,1,1 
1 ICA 
1 
1 

1 

1 TCE 
1 

j 

IIRI- 1 
ICHLORO- i 
IFLUORO- I 
HEIHAHE 1 
1 • 

VC 1 REFERENCE 

{12/88 601 SDHR! ISDHR! ,12INR1 1 HR iHDHR! HDHR) iNDHR) ISDHR! HDISRl :SDHR) I34HR1 HDHR! iSDHRi 174HR) iSDISR) 1 33HRI IESi II 1385 

{5/15/39 IS030/8010 Hc;:.5i iNOIS.O! HDIS.O! 1 HR 11412.51 HD(2S) INDdS) 1 SR !6.8|i0! iHD|2.5i 16.5|2.S)HD|2.S) HO(2.5l i6.3|2.5!HD|S.01 1 NDdO! isSi II 1589 

19/14/89 601 HDIS.O! INDIS.O ;9.3|5.O!|IO0|S.01|HD|S,01 HDIS.O) iNDIS.O) i HR 11415.01 iNDIS.Oi i63|:.0| ISDIS.O) HDIS.O) I85IS.0) iHDIS.O) i 120(5.01 iiPPL 10/2/89 

19/25/90 DRY i DRY i DRY 1 DRY 1 DRY 1 DRY 1 DRY i DRY i DRY 1 DRY i DRY i DRY 1 DRY I DRY 1 DRY 1 DRY |C0? 11/50 

1 HCL 6 1 1 i 1 3.S' 1 ili • 2 1 200 1 32 i s i i 0,5 ! 

POOTSOTSS; DCA = DICHLOROETHAHE, DCE = DICHLCROETHESB, DCPft = DICi5L0R0?R0PiHE, DCPE = DICHLOROPROPESE, SB = ETHYL BENZESE, HC=HETHVLEKE CHLORIDE, 
TCi = TRICHLOROETHANE, VCE = VRICHLOROETHESB, VC = VIHYL CHLORIDE 
CCL; « CiREOH TETRACHLORIDE, ICB = DICHLOEOEENZESE, DCi = DICHLOSOETH.iHE 
SD = SOT DETECTED AT INDICiTED DETECTION LIHIT 
SR = NOT F.EFOFTED 
•• i • HETHCD lEVECIIOH LIHIT 
KCL = HiEIHUH CISTlEISi!;: LEVEL 



GROUHDIATER ANALYTICAL RESULTS 
|ug//L) 

HAIRII: 
GROUNDVATER 

VEIL V-5 ISBALLOV) 

PARAKETERS 

{DATE 1 HETHCD {3R0H0- I3R0K0- HROKO -1 CCLl jCBLORO- (CHIORO- |2- {CBLORO- jCHLORO- (01- |DI- 1,2- 1 1,3-1 1,4-1 1.1-1 BROHO-|DI- ICHLOP.O- jREFEREHCE { 
iSAHPLED 1 jOI- IFORH IHETHAIE 1 {BEHZEIE {EIHAIE (CHLORO- IFORH {HETHAHB {BfiOHO- (CBLORO- DCB { DCB 1 DCB 1 DCA 1 BENZENE iCHLORO- iTOLUESE i { 
1 i jCBLORO- 1 1 lETBYL- 1 (CHLORO- (DI- 1 1 {HEIHAHE I 1 1 
1 1 IHETHAIE 1 1 1 iviNYL- 1 (KEIBANE (FlUORO- 1 1 1 i 1 
1 { 1 i 1 1 { IKETHANB 1 I 1 

1 1 
1 1 

1 7/31 { 601 jlDd.O) iHDIl.O) HD(l.O) 110(1.0) (10(1.0) {NDIl.O! |ND|1.0| IIDd.O! {HDd.O! { HD(HR! { HR HDd.O! HDIl.O! j NR 
1 

HDIl.O! { KR { HR i NR IBSK :357 1 

1 3/86 i 601 jlDIO.SI ISDIO.S) 1 IR (IDIO.S) (10(0.5) j IR 1 IR HDIO.S! { Hfi 1 HDHRI (1011.01 HR i HR {SDIl.Ol iHDIO.S! 1 KR { Hfi 1 HR IBSE 1937 1 

1 12/88 ' 601 j IDHRI ; HD(NR) i ID(NR) 1 IDIIRI I lOHR) i IDIHR! { NDINR) i HDIHR! { NDIHR! 1 HDIHR! 1 69|fiR! HDHRI 1 HDHRI 1 HDHRi i SDHR! HR { NR 1 HR IESi II 198? 1 

IS/15/89 |S030/8C10jIOd.O) HDd.O) {10(1.0) IIDIl.O) |IO(1.0| (HDIS.O! iNDIl.OI iSDIO.S! (2110.51 INDIl.OI i HDHRI HDI2.01 IH0I2.0I (2.5|2.01iO.551.51 i HR 1 HR 1 HR ISSA II 1989 1 

{9/12/89 : 601 IHDIO.5) HD(0.5) (10(0.5) 110(0.51 HDIO.SI {HD(O.S| (IDIO.SI HDIO.S! isDIO.SI HDIO.S! ,3.910.51 HDIO.SI {NDIO.S! HDlO.Si lO.TICSI : HR 1 NR 1 HR iiPPL i/2E/35| 
1 1 

(9/18/90 1 1 DRY : DRY 1 DRY 
1 1 

t DRY 1 DRY I DRY 1 DRY i DRY { DRY 1 DRY 1 DRY DRY 1 DRY i DRY 1 r.:v HR { DR? 1 DRY ICOF 1!.-13/?0| 

i HCL 1 1 103 : 100 I 5 { 30 1 i 100 
; 
I 100 i j 1 75 i i 1 i 

FOOTNOTES: CCLl • CARBOl TETRACBLORIDE, DCB • DICBLOROBEIZEIE, DCA - DICHLOROETHAIE 
ID • IOT DETECTED AT IIDICATEO DETECTIOl LIKIT 
II ' IOT REPORTED 
( I • KETHOD DETECTIOl LIHIT 
HCL ' KAIIHUK CCITAHIIAIT LEVEL 



GROUIDVATER AIALYIICAL RESDITS 
(«g/L) 

HAIRII: 
GROUIDVATER 

VELL V-S (SBALIOV) 

PARAHEIERS 

EB I HC DATE 
SAHPLED 

HETBOD 1,2-
DCA 

I 1,1-
I DCE 

TRANS- ; CIS 
1,2- i 1,2-
DCE I DCE 

i 

1,2-
DCPA 

CIS-
1,3 
OCPE 

{IRAHS-
11,3-
IDCPE 

I 1,1, IIETRA-
{ 2,2 jcHLORO-
jlEIRA- {ETHEIE 
iCBLORO- 1 
{ETHAIE { 

{ 1,1,1 
{ ICA 

1 
7/81 { 601 IIDIl.O) HDd.O! {HDIl.OI : 11 110(1.0) 

{ 
10(1.0) {IDIl.OI (10(1.31 iND(l.O) 

1 
{NDd.O! 

1 1 
HDIl.OI HDd.O! 

- 1 1 
{10(0.51 HDICS! 

1 
HDIl.OI 1 SR i HR ;BSK 987 i 

3/86 1 601 HDIO.S) iNDIl.O) |3.S|0.5)| 11 jIDIO.S) IDIO.S) I3.SI0.5 I HR 1 NR 1 IR HDIO.S) HDIO.S) HDIl.O! INDd.O! 1 NR HDICl) ;SD|0.51 iSSK .581 j 

12/88 1 601 1 ID(IR) 1 NDIIR) { IDINR) 1 IR 1 IDINR) 10(11) I IDIIRI { ID{NS) ; HDHRI { IDINR! I IDHR) HDIO.S! HDiO.S! HDIO.S! i SDISR! 1 16INR) i HD(HR) iESi II 1989 I 

5/15/69 (5030/3010 {IDIO.S; 110(1.0) 118(1.0) I IR {10(0.51 IDIO.S) (IDIO.S) { IR .HDd.O! HDIO.S! INDIO.S! {NDIO.S': HDIO.S! {NDIO.S! HDIl.O! I20II.0I HR IESA II 1589 

9/12/89 { 601 (IDIO.S) HDIO.S: {0.8(0.5)112(0.5) INDIO.S! 11010.5) HDIO.S) {10(0.5) :SD|0.5! HDIO.S! {10(0.51 HD(CS: HDIO.S! |HD(O.S| iSDIO.SI {4910.S! HR IiPPL 3/23/89; 

9/18/90 { 1 DRT j DRY { DRY ORY I DRY I ORY { DRY { DRT i DRY •• DRY 1 DRY 1 DRY i DRY 1 DRY i DRY i DF.Y i DRY COF ll/n.'90i 

HCL 1 j S i 6 1 i O.S' { { (80 i I 2 i 200 1 32 5 1 ̂ 5 

FOOTIOTES: DCA • DICHLOROETHANE, DCE • DICHLCROETHEI E, DCPA = DICHLOROPROPANE, DCPS = DICHLORCPROFEIE, EB •- ETBYL BENZENE, HC = HBTHYLEHS CHLORIDE 

1,1,2 
TCA 

ICE IIRI-
{CHLORO-
IFLUORO-
jHSIHAHE 

VC 1,1,1,2- REFEREHCE 
rSTfii-
CHLORO- : 
SIHAKE , 

TCA • TRICHLOROETBANE, TCE •- IRICELOROETBEHE, VC > VIIYL CHICRIOE 
10 > IOT DETECTED AT IIDICAIED DETECTION LINII 
IR > IOT REPORTED 
I I < KETBOD DETECTION LIHIT 
KCL • KAIIHUK CCITAHIIIAIT LEVEL 



GROOlOIATEl UALYTICAl lESULTS 
(ag//L| 

IKATlIIi 
IGlOOIDVATEl 

1 
I DATE 
ISAHPIED 

I 

VEIL 19-ai IDEEP) 

PAIAKETERS 

I HETBOD 
1 

IBIOHO- jBROKO-
jOI- jpORK 
jCBLORO- I 
IKETHAIB I 
1 1 

(BROHO -
IKETHAIE 

1 1 1 1 
|503O/S01O|lI)d.O) IIDd.O) IlDll.O) 
I I I I 
I I 100 I 100 

CCLt jCBLORO- ICBLORO- j2- |CHLORO- jCBlORO- |DI- |DI-
IBEIZEIE IETIIIE jciLORO- jFORK IKETHAIE {BIOKO- jcBLORO-
I I (ETHYL- { j jCBLORO- jOI-
I I jvilYL- I { jXEIBAlE jFlUORO-
1 j jETBER j j j IHETHAIE 

•I- -1- -I- -I- -1-

1,2-
DCB 

1,3-
DCB 

1,4-
OCB 

1,1-
DCA 

REFEREICE 

IS/12/69 
1 
1 KCl 

ID(l.O) jlDll.O) IIDIS.O) IIDIl.O) jNDIO.S) |ID|0.5) |ID|0.5] |ID|2.0) 
1 1 1 1 j 1 1 

5 j 30 I j I 100 { { 100 { 

IDI2.0) ID(2.0) 10(2.0) 10(0.5! ESi II 1989 

1 

GIOUIDIATER AIALYTICAL RESULTS 
(ug/L) 

IHATRII: 
IGlODlOIATEt 
1 

lElL 1)-HI (DEEP) 

PARAKETERS 
1 
I DATE j KETBOO 
ISAHFLEO 1 
I I 
I I 
I I 
I- -1-

1.2-
DCl 

I.I
DCE 

TRAHS-
l,2-
OCE 

1,2-
DCPA 

CIS-
1,3 
DCPE 

TIAIS-
1.3-
DCPE 

BB KC I 1,1, jTETRA-
j 2,2 jCBLORO-
ITETRA- jETBEII 
jCBLORO- j 
jlTBAlE I 

1,1,1 
TCA 

1,1,2 
ICA 

TCE jlRI-
jcHLORO-
(FLUORO-
(HETBAIE 

VC REFERENCE 

IS/U/69 {5030/8010 
I- -1-

10(0.S) 10(1.0) 10(1.0) 10(0.5) •0(5.0) 1D(5.0) IR HD(2.0) {10(0.51 {I0(C5| IDIO.SI IDIO.S) 10(0.51 |I0(1.0| IDI2.01 HSA II 1989 

•I 
I 1 

ICI s 0.5' 680 2 200 32 S O.S 

FOOTIOTES: DCA > DICHLOROETHAIE, OCE • OICHLOROETHEIE, DCPA ° DICHLOROPROPANE, DCPE = DICHLOROPROPENE, EB = ETBYL BENZENE, HĈHBIHYLENE CBLORIDE, 
TCi • TIICHLOIOETHUE, TCE > TRICHLOROETBERB, VC = VINYL CILORIDE 
ecu • CARBOl TETIACHIOIIDE, OCB • DICBLOROBENZENE, DCA ' OICBLOROEIHAHE 
10 • IOT DETECTED AT IIDICATEO DETECTIOl LIHIT 
11 • IOT ItPOlTID 
( I • KITHOO DITECTIOI LIHIT 
HCL ' HAIIHUH COITAHIIAIT LEVEL 
' • HCI roi t,3 DICBLOROPROPEIE 



3R0USDHATSR AIALVTIC.U RESULTS 
|ug//LI 

KATRII: 
GROUIDVATER 

VEIL EV-I ISBALLOI) 

'.'.RAKETER: 

DATE HETEC'O IBROKO- IBROKC- • BROKO - i ecu ; CHLORO- ICHLO ĵ- ICBLOEO- |C8'.3P.fl- iOI- {01- : 1,2- i,3- 1 1.4- 1 1.1- BROKO- |DI- 1CHLORO- j REISREHCE 
SAHPLED lOI- iFO-H HETHllE I IBEIZEIE •THASE (CHLCRO- HORH IHETHAIS 3B0H0- jCHLCF.O- i DCB 3CB 1 DCB 1 OCA BEIZEHB jBROHO- iTOLUENE 

(CHLCRO- I ; 1 j 1 iETSYL- 1 1 JCHLOEO- lUI- 1 1 IKETBAIB j 
IKETHiNE 1 1 1 t IVHYL- 1 HETSAIE (FLUDRO- 1 1 i ] 1 , 1 1 lETEER 1 1 jHET-'SE 1 1 i 

7/87d) (01 ;50!0,5) |SD(0.5) IIOIO.S) jlOIO.Si HOIO.:, SD(0.:| {IDIO.SI .SDlO.S; jlDIO.SI |SD(G.5! HDICSI iNDIO.SI SDIO.SI HDIO.S) 12.9(0.5) IR { IR ( NR IKSA 1987 

7/S7I2) 531 HDIO.S) jNDICSl H0(0.5) {HD(3.!l HDIO.S) iSDiO.:) {IDIO.SI HDICS; 110(0.5) HD(0.5) HDICSI ilDIO.SI NDIO.S) ifiD(0.5) j3.6(0.5) NR { IR 1 NR IKSA 1987 

7/87(3) (01 HD'CS) HDIO.S! 110(0.5) {ID(0.:: HDIO.S! HDIO.51 jIDIO.S) ISDIO.Si INDIO.S) !ND(0.5) HDICS) HDIO.SI SDlO.S) INDIO.S) (6.4(0.5) IR 1 IR j NR (ISA 1987 

7/87(4) (o: {IDIC.5) (HOIO.:) (10(0.5) HD(0.5) ilO(3,S! SOIO.SI jEDlO.S) HDIO.S; jlDd.SI i5D(0.5) HDICSI HDIO.S) HDICSI HDIO.S) 110(0.5) HR { IR { HR (KSA 1987 

7/6/97 (24 HOIl.O) HOd.O) HOd.O) HDd.O) ISDd.O! ISDd.II HOI20I HDIl.Ci (SDd.O) {10(1.01 1 
HDIl.O) 

.10(1.0) IDICO) HD(l.O) (5.2(1.0) IR { IR 1 HR (KSA 1987 

S/19/39 5Cil/3010:HDd.O) jlDd.Cl SDIl.Ol isOd.31 iStd.CI iSD(5.;| ISDd.O} il.7|!!.: !HD(CS) HDIO.S) HDlCS) •2.212.0) 1012,01 HDi2.0| 115(0.5) HR { NR { KR jlSA 1987 

9/22/39 SCI HOICS) INOIO.Si iSDIO.SI HOID.SI HDIO.S! i50|0.:| ilDIO.5) iSDIO.S: (10(5.:) H0(0.5) 1283 :.S) IDIO.S) NDIO.S! HDIO.SI (18(0.5) HR { IR 1 NR lAfPL 10/17/8 

9;2(/30 ?:HP BROKE.S i 
t 

1 i i 1 {FRESNO 11/90 

HCL ! 103 100 ! 5 
1 

! 30 1 1 • 100 • 100 i ! 75 i 1 

EOOrSOT!:: CCLl • CAREOI TETRtCHLOf.IDS, DCB = DICHl'D 
SD • 501 -ETECISD AT IIDICAIED DETECTIOS 1 

5.- ' :;c: -EPORTED 
;l) 7/I;:7 ::C3 FH 
i2) 7/1.87 5:00 FH 
|3| ̂/2/S; •:30 PK 
111 T/2/87 13:00 FH 
! 1 • HETHOD DETECMCI LIHIT 
HCL ' HAIIHL'H CCNTAHIHAIT LBVEL 

iOBSIZEES, DCA 
IHIT 

' DICSLOROETH.'.SB, 



GROUHDIATER AIALTTICAI RESULTS 
|ug/L) 

KATRII: 
GROUIDVATER 

VEIL EV-1 ISHALLOV) 

PARAKETERS 

I DATE 
iSAHFLEO 

{ HETHCD 
1 
1 
1 
1 

, 1,2- { 1.1- { TRASS- ! 
I OCA j OCB ! 1,2- 1 
1 j j OCE : 
I I I I 
1 1 : 1 

CIS 
1,2-
OCE 

; 1,2- 1 CIS- ITRAIS-
j OCPA 1 1,3 1 1,3-
1 1 DCPE ; OCPE 

1 1 1 
1 1 i 

{ EB 1 ; 1,1, 
1 1 2,2 
{ (TETRA-
1 jCHLORO-
1 {ETHAIE 

ITETRA- 1 1,1,1 
jCHLORO- j TCA 
(ETHEIE j 

1 1 
1 1 

1 1,1,2 
i TCA 

1 TCE ITRI- 1 VC 11,1,1,2-
{ ICBLORO- ! ITETRi-
i IFLUORO- i {CHLORO-
{ {HETHANE { jETHAKE 
I I I I 

(31-
ICHIORO-
{HETBAIE 

i REFEREICE 
j 

7/67(1! I (01 HDIO.S) IHDIO.S) 12.710.5)1 NR {NDIO.S! HDIO.SI IIOIO.S) (10(0.5) HDIO.S) 110(0.5) 150(0.5} ]11D(0.5) HDIO.SI j5.8(0.Sj{ND(:| 157(0.51 | IR j HR IESA 1937 

7/37(21 i 601 ]ND|3.51 {IDIO.SI {1.310.511 IR ISDIO.S) HDIO.S) jlDIO.S) 110(0.5) HDIO.S) (IDIO.SI 113.9(0.SIIIDIO.S., HDIO.SI j5.0(O.S||ND(0.S| ;37|O.S! ! NR { HR (KSA 1987 

7/87(3) { (01 1010.5) IHO(O.S) 16.910.51! IR jIDIO.S) IHDIO.S) jIDIO.S) {HD(O.S) HDIO.SI IIOIO.S) 14510.5) INDIO.S) jlDjO.S) jl.5(0.5){ID(0.S) :?S.6)0.5)| NR j NR IKSA 1587 

7/87(4) 601 (HDIO.SI (1.5(0.51(3.2(0.5)1 IR {1010.51 jlDIO.SI jlO(O.S) (10(0.5) |ID(0.5| {IDIO.SI |50.5(0.5)(ND(0.5| {10(0.51 |6.5(0.5)HD(0.5) |102.3(.5)( IR 1 HR (ESA 1987 

7/6/87 624 [10(0.5) (10(1.0) It.5(1.0); IR jNDd.O) IIDd.O) {1011.01 jlD(25j 1391 25 1 INDd.O) |79(1.0! jNDIl.OI IHO(l.O) (NO(l.O) (10(1.0) {3.011.0) { IR 1 NR {ISA 1987 

5/19/89 
l . l 1 1 1 

{SO30/eO10{:.9(0.51(1.6(1.0|{26(1.0) { IR jl.3|U.5||10(5.0| {10(5.01 { II 
1 ! 
113'2.0) IlDIO.S) 

1 1 
196(0.51 {N0(0.5! iH0(0.5) jlOIO.Sj jl21(l.0116212.0) 1 SR { HR (ISA 1987 

9/22/89 601 IIOIO.S) {10(0.51 (6.0(0.511 IR (NDIO.S) {10(0.5) {10(0.5) { IR jIDIS.OI 110(0.5) j 61(0.51 HDIO.SI |ND(0.5) {ttlO.S) {10(0.5) 1 50(0.5) { HR { HR IAPPLlO/17/39 

9/26/90 

KCl 

PUKP BROEEI i I FBESIO 11/50 

{ 0.5 j 6 j I j 0.5* 680 2 I 200 32 5 1 

FOOTKCTES: DCA -- DICBLCROETBAIE, OCE • DICBLOROETHENE. DCFA -- OICHLOROPROPAIE, 
TCA ' TRICHLORGETHAIE, TCE • TRICHLOROETHEIE, VC • VIIYI CHLCRIDE 
ID ' IOT DETECTED AT IIDICATED DETECTION LIHIT 
HR ' NOT REPORTED 
(1) 7/1/37 6:00 PH 
(2) 7/i;37 9:00 PH 
(3) 7/2/8/ 7:00 AH 
(11 7/2/87 lOiOO AK 
( ) •• HETHOD DETECTIOl LIHIT 
.HCL ̂  HAIIHUH COITAHIIAIT LEVEL 
? • COICEHTRATIOI UIOETERHIIED 
* • HCL FOR 1,3 DICHLOROPROPEIB 

DCPE ' DICHLOROPROPEIE, SB ' ETHYL BEENZEIE, HĈKETHYLEIE CBLORIDE, 



3R0UHDJATE3 ANALYTICAL RESULTS 
lug.'/L) 

HATRII: HELL HI-2 (SEALLOI) 

{ PARAHETERS 

DAIS { HSTHOD jBROKO- IBROHO- (BROKO - { CCLt {CHLORO- ICHLORO- {2- {CBLORO- (CHLORO- |DI- jOI- j 1,2- j 1,3-
SAHPLED 1 {DI- jFORK {HETBANE { (BEIZSIE (ETHANE ICBLORO- {FORK (HEIEANS IBIOHO- jcHLORO- j DCB j OCB 

j (CHIORO- I I I I I IBTHYL- | | (CHLORO- |DI- | | 
j IHETHAIE I I I I I jVIIYL- j { {HETBAIE IFLUORO- | j 
1 1 1 1 1 1 1 lETHER 1 1 { (HETBAIE { { 

1,1- { 1,1- { REFERENCE 
OCB 1 DCA 1 

12/88 { 601 (HDHRI jIDINR) |IO(IR| !I0(11| (10(11) jlOHH jlD(IR| jND(NR! |HO|IR| !HO(IR) [33(1R) |ID(IR) (IDIHRI IDIIRI |23(NR) (ESA II 1989 

5/lS,'89 {5030/8010jNO|1.0) {IDll.O) {IDd.O) |HD(1.0) (10(1.0) jlO|5.0| jlOd.O) jIDIO.S) jlO(O.S) jNO(O.S) |?(2.0) {IDIO.SI (10(2.0| 8.1(2.0111010.5) {ESA II 1989 

9/11/89 I 601 jlOIS.O) IIDIS.O) jIDIS.O) jIDIS.O) jIDIS.O) jlDjS.O) (HD(5.0) {10(5.0) |I0|5.0| jlDjS.O) |NO(S.O) {NDIS.O) jHO|5.0| ID(S.O) (31(5.0) (APPL 9/25/89 

9/25/90 1 1 DRY 1 DRY | DRY | Olt | DRY | ORY | DRY | DRY j DRY | DRY j DRY | DRY | DRY DRY 1 ORY jCOF 11/90 

HCL j j 100 1 100 1 1 5 1 30 1 1 | 100 | j 100 { | { 75 1 1 

GROUIDIATER AHALYTICAL RESULTS 
(U9/L) 

(HAIRII: 
IGROUNDVAIER 

HELL KH-1 (SHAILOH) 

PARAKETERS 

{ OATE { HETHOD { 1,2- { 1,1- | TRAIS- CIS I I I . CIS- 1 TRAIS j EB 1 HC j 1,1, {TETRA- { 1,1,1 1 1,1.2 1 ICE jlRI- j VC 1 REFEREHCE j 
(SAKPLED { i DCA { DCE j 1,2- 1,2- DCPA 1,3 1 1,3- j j 1 2,2 jCHLORO- j TCA j TCA j ICHLORO- j 1 1 
1 1 1 1 1 DCB DCE DCPS 1 DCPE • I 1 ilETRA- 1ETHEIE 1 1 IFLDORO- 1 1 1 
j l l l l j jCHLORO- 1 1 1 IHETHANE | 1 1 
1 1 1 i 1 j jETHAlE 1 j 1 1 1 1 1 

112/68 i 601 IID(IR) !ID(NR) |4.1|NR) 11 5.0111) IDIHR; jIDINR) NOHRI j2eO|HR! jlDHR) |220(IR) {ID(NR) jlDIHRI jllOHR) HDIHR) j llOINRI (SSA II 1969 j 

IS/1S/E9 H030/801010. 5(0.5111. 11 1.011130( 1.0 ) IR 6.1I0.S) 1015.0! jlOIS.Ol 1 IR (300(2.0)110(0.51 1230(0.S){10(0.5| IHDIO.S) 19510.5) HDd.O) j 12012.0) jESA II 1989 1 

19/11/89 1 601 HDIS.O! jlOIS.O! |>61S.0I 13715.0) IDIS.O) 1015.0) IIDIS.OI 1 IR 1 60(50) (IDIS.O) (110(5.0)110(5.0) jlO(S.O) (163IS.01(10(5.0) { 61IS.01 IAPPL 9/25/891 

{9/25/90 1 1 DSY j DRY 1 DRY DRY DRT DRY 1 DRY 1 DRY 1 DRY 1 DRY 1 DRY 1 DRY 1 DRY 1 DRY I DRY 1 IRY {COF 11/90 1 

1 HCL 1 , 5 i 6 1 0.5' 1 ! 630 : 1 1 1 2 I 200 1 32 1 1 1 0,5 
1 1 

1 1 

1-
FOOTNOTES: DCA ° DICHLOiOETBAHE. DCE • DICHL0R0ET3EHE, OCPA • DICBLOROPROPANE, OCPE •- DICHLOROPROFENE, EB - ETHYL BEH2E1E, KC'HETBYLENE CHLORIDE, 

TCA ' TRICBLOROETBAIE, TCB • TRICHIOROEIEESE, VC ' VIIYL CHLORIDE 
CClt • CARBOl TETRACHLOIIDE, OCB • DICHlGROBEKIEiiE, OCA > DICHLOROSTBAIE 
10 < NOT DETECTSD AT IIDICATBD DETECTIOl IIKIT 
SR ' HOT EEPORTED 

• HETE02 EETECTIO! LIKIT 

fsHE 
^^yiAI I XIU^UAKIHA|^m|L 
^ ^ ! C L E I ^ ^ D I C H L ^ ^ J E 



GROUIDIATER AIALITICAL RESULTS 
(m/ZL) 

KATRII: 
GROUIDIATER 

HELL 0H-2A (SBALLOI) 

PARAHETERS 

DATE { HETBOD jBROHO- {BROHO- {BROKO- 1 CCLt (CHLORO- CHLORO- |2- (CHIORO- {CHLORO- |DI- (01- { 1,2- 1 1,3- { 1,1- 1,1- BROHO- |DI- ICHLORO- 1 REFEREHCE | 
SAHPLED (01- (FORK {HETBANE {BIKZEIE ETUAIE jcHLORO- (FORK (HETHAIE IBROKO- ICBLORO- i DCB i DCB i DCB DCA 6EHZEHE IBROHO- jlOLUEHE 1 1 

(CHLORO- jEIBYL- jcBLORO- (01- IHETHAHE 1 1 1 
iHETBAIE jvilYL- jHETHAIB (FLUORO- { 1 1 
1 jEIHER i {HETBAIE 1 1 1 

8/86 { 601 INDIO.S) (HDIO.S) INDIO.SI 110(0.5) (10(0.5) IO(0.S| (10(0.5) (10(0.5) (NDIO.S) 
1 1 
HDIO.S) IIOIO.S! (NDIO.S! {NDIO.S! jIDIO.S! HDIO.S! NR { HR 1 NR (BSK 1987 1 

1/89 ( 601 -| 
|HO(IR| 

HDIIR) jlD(IR) (10(11) {ID(IR) IDIIR) {ID(IR) {lO(HR) (IDIIR) 
1 1 
IIDIIRI HDHRI 

(IDIHRI {NDIHR! ilDINRl HDINR! HR i HR { HR HSA II 138S 1 

6/5/89 (5030/3010110(1.0) IIDIl.OI (10(1.0) (10(1.0) (1.0(1.0) IDIS.O) (10(1.0) jlDIO.SI (10(0.5) HDIO.S! I ?(2.0! jnod.oi {HDI2.01 ilOIO.S! l.CIO.Sl HR i HR i HR {ESA II 1989 1 

9/15/89 1 601 j DRY j DRY 1 DRY { DRY j ORY DRY j DRT j DRY { DRY { DRY { DRY j DRY 1 DRY { DRY DRY DRY { DRY i DRY {COF 12/39 1 

9/26/90 1 601 jHDIO.5) jNDIO.S) {NDIO.S) (10(0.5) jl.4(0.51 10(0.5) { IR jIDIO.S) (IDIO.SI 110(0.51 (2912.0! {IDIO.SI iNDIO.SI io.710.51 HDIO.S! HDIO.SI inoio.S! {HDIO.S! |APPL10/18/90{ 

KCL 1 100 j 100 { S { 30 j 100 { 100 { i 15 1 { 1 

FOOTIOTES: CC14 • CARBOl TETRACBLORIOE, OCB > DICBLOROBEIZEIE, DCI 
ID -- IOT DETECTED AT IIDICATED OETBCTIOI IIIII 
RR ' HOT REPORTED 
I I • KETBOO DETECTIOl LIHIT 
HCL • HAIIHUH COITAHIHAHT LEVEL 
? ' UIDETERHIIED 

DICHLOROETHAIE 



GROUIDIATER AIALYIICAL lESULTS 
lug/L) 

HATRII: 
GROUNDVATER 

lELL DI-2A (SBALLOI) 

PARAHETERS 

SB { KC DATE 
SAKPLED 

HETHOD 1 1,2-
{ DCA 
I 
1 
I 

1,1-
DCE 

TRAHS-
1,2-
OCE 

CIS 
1,2-
DCE 

1,2- {CIS- (TRAHS-
DCPA {1,3 (1,3-

joCPS (DCPE 
I I 

{ 1,1, IIETRA-
i 2,2 {CHLORO-
(ISIRA- IBTBENE 
iCHLORO- 1 
{ETHANE 

3/86 { 
1 - ( 

601 {10(0.5) (IDIO.S) 110(0.5) { IR 110(0.51 
- 1 1 1 
11010.51 HDIO.S! HDIO.S 

- 1 1 
1 :13|0.S1 (10(0.51 

1 { 
|30.S(.S11ND(0.S iHCa.Sl 

! 1 
i3.2|-^Sl!S3|0.5 

- 1 i 
HOIE.51 1 NR 

1 
1 NR 13SK 1987 

1/89 i 601 IIO(IR) HD(IR) :i.2IIR) j IR jO.BIIR] (IDHR! jNOHR) HDHR! INDHR! (IDHRI 1 2SIHR1 jlDHRl (NCHR! 
1 1 
• lliHS! |S:|HR: i HDIHP.I 1 HE i HR IESA : i 1555 

6/5/89 { 5030/3010110(0.5) (10(1.0) 110(1.0) 1 IR jl.7|0.S i{ND|S.O| jNDIS.O) 1 HR 
. 1 1 1 

NDd.O! (HDIO.SI {31(0.51 {ID(0.S Ht'C.S! ;19|0.51 isCll . l 15.512.0)1 HR HS HSA II 1955 

9/15/69 j 601 { ORY { DRY 
. .1 

{ DRY 1 DRY 1 DRY 1 ORY 1 DRY I DRY 
.1 1 

i DRY { DRY i DRY 1 DRT 1 DRY 1 DSY 1 DR? 1 D3Y 1 DRY 1 DRY ICOF 12/85 

9/25/90 { 
1 1 

601 110(0.5) jlDIO.SI 12.4(0.5115510.5! jl.110.5 
1 1 1 

;{HD|0.5| HDIO.S! { IR HDIS.O! INDIO.SI 132(0.51 110(0.5 H3!0.S! •17|C.:1 'SDIl.l |3..1|0.SiiND|0.Sl HOIO.5! HP? i0/16...'0 

HCL 1 
1 1 
1 S j 6 

1 1 
1 1 

- | 1 1 
I O.S* 1 { 680 

1 
1 1 { 2 1 200 1 22 

i 1 
• 5 1 i .5.5 ! 1 

FOOTNOTES : DCA ' DICHLOROETHAIE, DCE ' DICHLOROEIIENC, DCPA ' DICHLOROPROPAHi, OCPS = OICHLOROPROPBNE, EB ' ETHYL BENZENE, HC = HETH LEHE CHLORIDE 

1,1,1 
ICA 

1,1,2 
:cA 

ICS |I3I-
(CHLORO-
iPLUORC-
(HETHANS 

I VC |1,1,1,;-
I iTETRA-
I ICHLORO-
I HTHAHS 

I 

CHL060-
HETHAN5 

REFEREHCE 

ICA • TRICBLOROETBAIE, TCE > TRICBLOROETBEIE, VC ° VIIYL CBLORIOE 
ID ' NOT DETECTED AT IIOICATSO DETECTIOl LIHIT 
IR • ROT REPORTED 
I I -• HETHOD OBTSCTIOl LIHIT 
KCL ' KAIIHUK COITAHIIAIT LEVEL 
' > KCL FOR 1,3 DICBLOROPROPEIE 



GROUIDHATEK AIALYTICAL RESULTS 
(ug//L) 

HATRII: 
{GROUHDIATER 

HELL DI-2B (IITERHEOIAIE! 

PARAKETERS 

(DATE { KETBOO jBRCHO- iBROHO- IBROHO- I CCL4 {CHLORO- (CHIORO- 12- {CHIORO- ICBLORO- (DI- {DI- 1 1,2- 1 1,3- I 1,4- 1 1,1- BROHO- {01- {CHLORO- 1 REFERENCE j 
ISAHPLED jOI- IFORH IHETHAIE jBENEEHE lETHAlE iCHLORO- (FORK (HETHASE {BROHO- (CBLORO- 1 DCB 1 DCB ) DCB 1 DCA EEIZEHE {BROHO- 1 TOLUENE 

ICHLORO- 1 1 lETHYL- 1 { ICBLORO- |DI- 1 {HEIHAHE I 
IHEIEAHE t 

1 1 1 IVISYL- 1 i (HETHANE IFLUORO- ; 1 1 i 
1 1 1 1 jETHER 1 1 j (HEIBAHE : 1 1 1 

8/66 { 601 IIOIO.S) 
. 1 

110(0.5) jlDIO.SI :.N0|0.5) {IDIO.S! 110(0.5! jlDIO.S) HDIO.S) 
• | 1 1 1 
(HOIO.SI {IDIO.S! (NDIO.S) INOIO.S! HOIO.SI |ND(O.S! 10.5(0.51 NR j HR i IR (BSK 1987 ( 

1/89 j 601 ilOHR! HD(IR) jlD(IR) ilDHR) (IDHR! HDHRI jlOIIR) HOUR) 
" 1 1 1 ' , 
{HDHR! (NOHRI j 26HRI H'DINRI :HD(NR) |N0(KR1 1 ID(NR| IR j NR 1 IR {ESA II 1989 { 

5/17/89 iS030/301oiKD(1.0) (10(1.0) jlDd.O) HOd.O! (10(1.01 {10(5.0! INOIl.O) INDIO.S) 
• | 1 1 1 
(HDIO,51 HOIO.SI |27|2.0| IlDIO.SI 
• I I I 

iHO(2.0| H0I2.0! HD(O.S| IR 1 NR 
I 

1 IR (ESA II 1989 { 

9/15/89 1 601 110(1,0! 110(1.0) jlOd.O) 110(1.0) 110(1.0! INOd.OI 
1 
11011.01 HDd.O) 

1 ; — 1 1 • 

{10(1.0! jHO(l.O) 122011.OIIIDIl.O) |ID(1.0) jlOll.OI (10(1.01 NR 1 NR I IB iAPPL 10/2/891 

5':5/90 601 110(0,5) iND(0.5) 110(0.5) jHOjO.S) IIOIO.S) {HOIO.5) 1 IR INDIO.S) jHDIO.SI INDIO.SI j37|2.0l 110(0.5) HOIO.SI (IDIO.S) {HO(O.S| NDIO.S) (10(0.51 {IDIO.SI lAPPLlO/18/901 

HCL i 100 j 100 1 5 1 30 1 1 j 100 1 ! 100 1 j 1 1 '5 1 1 

FOOTIOTES: CCLt > CARBOl TETRACHLORIDE, DCB ' DICBLOROBEIZEIE, DCA 
ID ' HOT DETECTED AT IIDICATEO DETECTIOl LIKIT 
IR « HOT REPORTED 
( I = HETHOD DETECTIOl LIKIT 
KCL •- HAIIHUH COITAHIHAHT LEVEL 

DICHLOROETHAIE 



GROUIDIATER AIALYTICAL NESCLTS 
(ug/L) 

KATRII: 
GROCIDIATER 

IBLL DH-2B (IITERHEDIATE) 

PARAKETERS 

DATS { HETBOD 
SAKPLED { 

1 
1 

1 
j 

1,2-
OCA 

1 
i DCE 

{ TRAIS-
i 1,2-
{ DCE 

CIS 
1,2-
OCE 

1 1,2- ICIS-
: DCPA 11,3 
1 IDCPE 

1 

{TRANS-
11,3-
IDCPE 

I BB 
1 

j 
1 
1 

I NC 1 1,1, 
1 '2,2 
{lEIRA-
(CHLORO-
lETEAHE 

IIEIRA-
jcHLORO-
lEIBEHE 
1 

1,1,1 
TCA 

1 1,1,2 
; TCA 

i 
1 

1 TCE IIRI- 1 VC 
1 ICHLOSC- 1 
1 IFIUOHO- 1 
1 IHETBAHE | 

1 i . 1 

• 1 • • -1 
^ I , . , : , L 

ITETRA-
iCHLORO-
IBTHAHB 

:DI-
ICHLO-l-
iHBTHrSE 
i 
1 
1 

i 5EFERSHCE 1 
i 1 
1 1 

i i 
1 I 

1 6/86 1 601 ND(O.S! 110(0.5) (0.6(0.5) 11 ;i.6(0.5)HD|0.S) ilDIO.S) (NDIO.S) jIDIO.S) ;HD(0.S! 16.7(0.51 10(0.51 HDIO.S! |10.2(.SliHD(0.Sl HDIO.5 SR ; KR IBSK : m 1 

1/89 1 601 IDHR) HOUR) jID|lR) 11 HDHR) HDINR) |ID|.H.̂ ) HDHRI {IE:.HR) ;IDIIR) ! 18IKR) HD|NR| IHDHF.; >4.3|HR! ;HDHR| i HDH5. , SR ; Hf. ;ESA n 1989 ; 

15/18/89 i5030/8010 1010.51 110(1.0) (6.9(1.0) IR ;iD|5.0) IIDIS.O) IIDIS.O) ISDIS.O) HD,:.0) ilDIO.S) 119(0.5) IDIO.SI HDIO.5! i4.o|0.S!..2.3!1.0)HD|2.1 . -IE i H- IESA :; i9t9 i 

19/15/89 { 601 NOIl.Ol IIDd.O) 110(1.0) 7.1(1.0)110(1.0) 110(1.0! IIDd.O) ' NE HDil.OI HDjl.OI 117(1.0) NDd.O! HDIl. l l IC.-ll.OIHDd.OI HDd.: SR B UPPi 10/2/8?; 

(9/25/90 1 601 ID(0.5| 110(0.5) 110(0.5) 7.9(0.5i;iO(O.S) (10(0.51 HDICSI IR (ICIS.O! HOIO.SI 120(0.51 INDIO.SI HDIO.SI |4.4(0.5112.711.OIIHDIO.: [HCiO.Sl iNDIO.f) IAPPLlO/18/301 

\ " ^ ^ 1 5 i 6 i 1 0.5' 1 i 680 ; 1 i 2 1 200 1 32 I S I i 0.5 1 
1 1 1 

FOOTIOTES: DCA • DICHLOROETHAHE, DCE ' DICHLOROEIHEHE, DCFA 
TCA ' TRICHLOROETBANE, TCE -- TRICHLOROETHEHB, VC 
ID ' HOT DETECTED .M INOICATEO OETBCTIOI LIHIT 
HR ' HOT REPORTED 

KETBOD DETECTIOl LIKIT 
HAIIHUH COITAHIIAIT LEVEL 
KCL FCR 1,3 DICBLOROPROPSNE 

I 1 
KCL 

DICBLOROFROPAIE, DCPE 
VIHYL CHLORIDE 

DICELDROPRGFEIE, ETHYL BENZENE, HC = METHYLIHE CHLCRIDE 



GROUHDIATER AIALTTICAI USDLTS 
|ug//L) 

KATIII: 
GIOUIDIATER 

HELL DI-2C IDEEPI 

PARAKETERS 

,OATE 1 KETBOO {6R0K0- {BROKO- {BROKO- { CCL4 jCBLORO- jCHLORO- |2- {CHLORO- {CHIORO- |DI- {DI- 1 1,2- 1 1,3- 1 1,4- 1 1,1- IBROKO- |DI- (CHLORO- ( REFEREICE ( 
SAHFLEO (01- (FORK (HETBAIE 1BBIZEIE IETBARE jCBLORO- |FORK IHETBAIE jlROHO- jCBlORO- { OCB 1 DCB 1 DCB 1 DCA (BEIZEIE (BROKO- jlOLUBIE 

(CHLORO- 1 j 1 lETBYL- 1 1 jCBLORO- |DI- jHETBAIE 
(KEIBAIE 1 1 1 1VIIYL- j j IXEIHARE (FLUORO-

1 1 1 1 I ETHER 1 j i IKETHAIE 

8/86 1 601 (IDIO.SI (10(0.5) (10(0.5) 110(0.5) (10(0.5) 
1 1 1 1 1 1 
110(0.5) (ID(O.S) (10(0.5) (IDIO.SI (10(0.S| {NO(O.S| jlDIO.SI jIDIO.5) IIOIO.S! {IDIO.SI j IR { HR { IR jBSK 1987 i 

1/89 1 601 jIDIIRI (IDHR) |IO(NR| |ID(IR) jlOlII) 
1 1 - - - { 1 1 1 
jlDIIR) 110(11) jlO(IR) {lO(IR) jlD(IR) jIO{IR) ilD(II) jlOINRI jlOIIRI 1 ND(IR) { IR 1 11 { IR jsSA II 1989 { 

5/18/89 {5030/8010{HDd.O| 
1 1 
jlOll.OI IIDIl.OI (10(1.0) IIDIl.O) 

1 1 1 1 1 1 
jlOIS.O) jlD(l.O) (10(0.5) (10(0,5) (10(0.5) (10(2.0) {10(2.0) jNDd.O) jlD(2.0| (10(0.5) { IR { IR { II isSA II 1989 { 

9/16/69 1 601 jIDIO.51 
1 1 
jlDIO.5) 110(0.5) (10(0.51 110(0.5) 

1 — 1 ( ( 1 1 
jlD(O.S) 110(0.5) (1010.51 |I0(0.5| jID|0.5) jlOIO.S) (10(0.5) IIOIO.S) jlOIO.S) (10(0.5) 1 IR { IR { IR {APPL10/l7/89( 

9/24/90 I 601 110(0.51 (10(0.5) (HD(O.S) jIDIO.S) jlOIO.S) jlOIO.S) 1 IR jlDIO.SI jlDIO.SI 110(0.5) (10(2.0) INDIO.S) 110(0.5) (10(0.5) {ID(O.S) HDIO.SI (10(0.51 (10(0.5) (APPL 10/9/90{ 

HCL 1 100 
1 1 
1 100 { 1 5 1 30 

1 1 ( - - 1 1 1 
1 1 1 100 1 1 100 1 j '5 

FOOTIOTES: CCLt • CARBOl TETRACBLORIDE, OCB • DICBIOROBEHIEIE, DCA • 
ID • IOT DETECTED AT IIDICATED DETECTIOl LIHIT 
11 • IOT RIPOITED 
( ) • HITBOD DITECTIOI LIKIT 
KCL • KAIIHUK COITAHIIAIT LEVEL 

DICHLOROETHAIE 



EIODIDIATEI UAlTTiC&i. lESOlTS 
(ag/l) 

KATIII: 
GIOUIDIATER 

VEIL 0V-2C (DIIP) 

PARAKETERS 

DATE HETBOD 1 1,2- 1 1.1- { TRAIS- 1 CIS 1 1,2- jCIS- jTlAIS- 1 El 1 HC I i , l . {TETRA- 1,1,1 1 1,1,2 1 ICB (TRI- i vc (1,1,1,2-|DI- 1 REFERENCE | 
SAKPLED 1 OCA 1 DCE 1 1.2- 1 1.2- 1 DCPA |1,3 jl.3- 1 1 2,2 jcBLORO- TCA 1 TCA jcBLORO- (IBIRA- jCHLORO- 1 1 

1 1 OCE 1 DCI I jOCFE lOCFE j jTETRA- jlTBElE iFLUORO- (CBLORO- jHEIHANB 1 1 
1 1 1 1 1 j jCBLORO- 1 (KETHAHE {ETBAIE 1 1 
1 1 1 1 1 1 jETBAIE j ( 1 1 

6/86 1 601 (10(0.5) 110(0.5) 110(0.5) 1 11 IID(O.S) (10(0.5) 110(0.5) jlDIO.5) jIDIO.S) jlDIO.SI jlDIO.SI 10(0.5| jIDIO.S) {10(0.51 (10(0.5) jlDIO.SI 1 IR j NR {BSK 1987 { 

1 1/19 j 601 jlD(ll) |ID(IR) IID(HI) 1 II IID(IR) jlO(IR) jlD(IR) (10(11) jIDIIRI jIDIIRI |l.t|IR) ID(IR| jlD(NR) (IDHRI {ID(HR) j HDIIR) j IR 1 NR {ESA II 1989 1 

15/16/89 
1 1 
j5O30/801O|ID(0.S) 110(1.0) (10(1.0) 1 II 

1 1 1 
HDIO.SI (10(5.0| |HO(5.0| 1 IR |IO(2.0| {IDIO.SI 11.2(0.5) 10(0.5) {ND(O.S) (IDIO.SI (10(1.0) jlO(2.0) 1 IR 1 IR IESA II 1989 { 

(1/16/69 
1 1 
1 601 jIDIO.S) 

|ID(0.5) (10(0.5) 1 11 
1 1 1 
jlDIO.S) 110(0.5) (10(0.5) 1 IR jlDIS.O) 110(0.5) (2.5(0.5) 

1 1 1 
10(0.5) (10(0.5) HDIO.S) {H0(0.5) (10(0.5) 1 IR I NR {APPL10/17/89{ 

19/21/90 
1 1 
1 601 jIDIO.S) 

(10(0.5) jIDIO.S) IIOIO.S) 
1 1 1 
jlDIO.SI jlDIO.SI jlDIO.SI i IR 

1 1 1 
IIDIS.O) {10(0.51 {1.7(0.51 10(0.5) (IDIO.S) (10(0.5) IIDd.O) (10(0.5) jlDIO.5) (IDIO.SI 

1 1 
{APPL 10/9/90{ 

{ KCL 
1 1 

1 1 s 1 ( 1 0.5' 
1 1 1 
1 1 1 j 660 1 j 1 1 2 200 1 32 { 5 1 1 0.5 1 1 

FOOTIOTES: DCA • DICllOIOETHAlE, OCE ' DICHLOIOETHBHE, DCFA > OICBIOIOPROFAIE OCPE • DICBLOROPROPEIE, 
TCA • TIICBIOROETBAIE, TCE > TIICHIOIOETHEHE, VC • VIITL CBLORIOE 
ID • IOT DETECTED AT IIDICATED DITECTIOI IIHIT 
11 • IOT lEFOiriD 
I I • KITBOD DETECTIOB LIHIT 
ICI • lAIIHUH COITAHIIAIT LEVEL 

• • KCl FOI 1,3 DICHLOIOFROFEIE 

'ETHYL BEIZSIE, KC > HETBYLEIE CHLORIDE, 



GROUIOIATSR ANALYTICAL RESULTS 
(ug//L) 

IKATEII: 
SOUIOIAIER 

ISLL HI-1 (SBALLOI) 

PARAKETERS 

DATE : HETHOC {BROKO- {BROHO- IBROHO- i CCLl jCHlCRO- ICHLORO- {C- ICHLORO- jCHLORO- |DI- DI- 1 1,2-
SAKPLSD { 101- iFORll IHETBAHE i (BENZEHE {ETHANE ICBLORO- |?ORH {HETEAIE (BROHO- ICHLORO- | DCB 

I ICHLORO- 1 j I 1 1 iETHYL- i j 
I i.HETH.AIS ! I I i I {VIIYL- ( { 
: ( ( I 1 I I <ETHER 1 

I 1.3-
I DCB 

ICHLORO- 'DI- ( 
(HETBAIE ;FLUORO- { 

IHETHAIE I 

1/89 
•1 1 1 1 ; 1 1 
i 601 HDIIR) {IDINR) (10(11) (IDHR) {ND(ll) jlDjlR) (IDHRI IIDIIRI {IDHRI HOUR! |5|HR) (IDHR) HD(HR) {NO(IR) 6.1HRI 1 IR 1 IR { HR IESA II 1989 

S/15/89 (5030/501011015.0) JNDIS.O) |ID|5.0) {IDIS.O) |ID|5.0| |H0|2S) iKO(5.0| H0(2.5) (10(2.5) H0(2.S! :;(2.S| |I0|10| HDIlOl |ID(10) 9.112.5)1 NR 1 NR j IR ISSA II 1989 

3/12/89 1 601 HDIS.O) IIDIS.O) IIDIS.OI IIDIS.OI (10(5.0) |HD(5.C) 11015.0) 110(5.0) (10(5.0) (10(5.6; 1170(5,0)(ND(S.O) 110(5.0) IND(S.O) 6.115.0)1 II { IR j NR (APPL 9/23/39 

9/24/90 ( 601 110(1.0) HDd.O) (10(1.0) (10(1.0) 11,6(1.0)110(1.0) IR IHD(l.O) 110(1.0! (10(1.0) |8S(t.O) (10(1.0) {10(1,0) 13.7(1.0) 18(1.0) 110(1.0) (10(1.0) |HD(1.0| jAPPL 10/9/90 

HCL { 1 100 1 100 ( ( 5 { 30 { 1 1 100 { { 100 { { ; 1 75 1 i 

1,1- i 1,1- i EfiOHO-
DCB j OCA IBENZEIE 

01-
BROHO-
KEIHAHE 

CELCRO- i REFERENCE 
TOLUENE 

GROUNDVATER AHALYTICAL RESULTS 
Ug/L| 

IHATRII: 
IGROUIOIATER 

BELL HI-1 iSHALLOIl 

PARAHETERS 

I SB { KC | l , i -! DATE 
ISAHPLED 

HETEOD : 1,2-
! DCA 

1,1-
DCB 

TRANS-
1.2-
OCE 

CIS-
1,2-
DCE 

I 1,2- ICIS-
I DCPA (1,3 
I IDCPE 
I I 
{ 1 

1.1,2 I 
•CA I 

TCE (TRI-
jCBlORO-
IFLUORO-
(HETHAIE 

ITR.ANS- I SB { KC | l , i - IIETRA- { 1,1,1 
11,3- I I (2,2- jCHLOSO- j TCA 
HCPE I ITETRA- ETHEHE { 
i ! ' ICHLORO- i ( 

I I I I : I I I I I (ETHAIE { j 
I ! I I ! I I I I I I I ' 1 
I 1/89 ' 601 I3.3(IRI IIDINRI |15(RR) | IR HOHRI HOUR) :HDHR| HDHRI HO(IR) {lOni!! ;86(IR) (ND(NR) 
I I i I I I ' I I I I I - - 1 1 1 1 1 • 
15/16/89 {5030/3010110(2.SI HDIS.O) 1220( 5.Oj) HR (IOCS) HD(2S( (ID|25) { ID(IR) 16.4110) |IDI2.S) 1100|2.S){ID(2.5) {10(2.5) {56(2.5) |12(5.0) 
I : I I ; I I I I ! i I I i I I 

VC {1,1,1,2-
ITETRA-
(CHLORO-
(ETBAIE 

DI- { 
CHLORO- I 
HETBANE | 

I 
I 
i -

REFEREICE 

HDHR) {66HR) HD(IRI 55HR) 

67(10) 

IR IESA II 1989 
I 

HR IESA II 1969 

I 
HR iAPPL 9/28/89 

I 
HDd.O) {APPL 10/9/90 

IR 

IDIS.O; HOIS.OI {1515.01 > NR HOIS.OI HDIS.Ol HDIS.O) 19/12/89 I 50! 
I I I I i 1 1 1 1 
i9'24/SO i tCl ll.id.OlHDd.Ol {29d.01 1440(1.0!16,4(1.01 H0|1.01 HDIl.OI 
• • i I I I ; 

I : I 5 I I 1 1 CS' 

n 114(5.01 HOIS.:, {81(5.01 jIDIS.OI (1015.01 |47|S.0| |ID(5.0| 29015.011 NR 

IR (10(10.OlHDd.Cl {140(1.0)110(1.0) {NOd.OI |8S(1.0! (85(2.0) 
.1 -

28(1.0) HD(1. 
I 

O.S I I HCL , 

FOOTHOTES 

I 680 2 200 { 32 I 5 : 

, HC HETHYLENE CHLORIDE 
-{ 

DCA ̂  DICHLOROETHANE, DCE • DICBLOROETHSKS, DCPA = 3ICBLCR0P3CPASS, DCPE = DICl-ILOROPROFESE, EB • STHYL 
TCJ ' :EICHL0ECE:EAIE, TCS > TRICHLOROBTHBHS, VC • VINYL CHLCRIDE 
CCLt = CARBOl TSTEiCHLORIDE, DCB • DICHIGROBEHZESE, DCA = DICHLOROETBAIB 
3D = so: DBTSCTED AT H3ICATED DETECTIOH LIHIT 
HR • SD? EEPO?,:ED 
I i = HSTHOD DETECTIOli LIKIT 
HCL = HAIIHUH CDSTAHIllAII LEVEL 
• = HCL ::-?. EICHLCRC?.:.0?EIE 



GROUIDIATER AIALYTICAL RISULTS 
log/i) 

KATRII: 
GlOUlDHATEl 

IBLl i-U (SlALLOl) 

PAIAHETEIS 

OATE KETBOO BIOKO- (BIOKO- jBROKO - 1 CCLt 1 CHIORO-(CILORO- 2- jCILORO- (CBLORO- jOI- (01- 1 1,2- 1 1,3- 1 1,4- 1 1,1- BROKO- {DI- {CHLORO- REFERENCE { 
ISAHPLED DI- IFORK IHETHAIE IBIIZEIE {ETBAIE CBLORO- jlORK (KIIBAIE jBBOHO- jCBLORO- { OCB 1 DCB { DCB { DCA BSIZEIS (BROHO- {lOLUEHE 

CILORO- ETBYL- 1 jcBLORO- jOI- iKETHAHE 
KETHAIE VIIYL- j 1HETBAIE jFLUORO-

ETHEB 1 jHETBAIE 

6/61 I 601 10(11) (10(11) 110(11) (10(11) 110(11) jlO(HR) IO(IRj (10(11) jlDIIR) jlOIIRI jIDIIRI jlOIIRI |ND(IR| jiDHRI {ID(IR1 IR i IR { IR {ESA II 1969 1 

7/6t" 1 601 10(1.0) jIDIl.OI jlDd.O) 110(1.0) (10(1.0) {16.7(1.0 10(1.0) (10(1.0) jlDd.OI I IR 1 IR IlOll.O) HDIl.OI {IDIl.OI jo.8(1.01 IR { IR i IR { BSK 1987 i 

7/81 1 601 10(0.5) jIDIO.S) 110(0.5) (10(0.5) 110(0.5) (10(0.5) 10(0.5) (10(0.5) (10(0.51 j IR 1 IR {10(0.51 jlOIO.S! {NDIO.S! (IDIO.SI IR { IR i IR { BSK 1987 { 

1 3/86 1 601 10(1.0) jlDll.O) (10(1.0) 110(1.0) IIDIl.O) (10(1.0) 10(1.0) jlD(l.O) jlD(l.O) jlO(l.O) 1 IR jlOll.OI (10(1.01 {10(1.01 HDIl.OI IR i NR i IR i BSK 1987 1 

1 1/69 { 601 IDIIR) jlD(IR) {ID(IR) jIDIIRI jlDIIR) (IDHR) •D(IR) jlOHR) jlD(NR) jlD(IR) 
-| 
jlOHR) 

jlOIIRI jlD(IR| {ID(HR! HDIHR! IR { IR i IR (ESA II 1989 { 

15/16/69 15030/6010 10(1.0) (10(1.0) (10(1.0) 110(1.0) jlOll.O) (10(5.0) 10(1.0) (10(0.5) (10(0.5) (10(0.5) I6.1HR) 11012.01 (10(2.01 iND(2.0! io.69|O.Sl NR { NR { IR (ESA II 1989 { 

i 9/69 { lEPOBT KISSIIG 1 1 

19/24/90 { 601 10(0.5) (10(0.5) ( 10(0.5) (10(0.5) {10(0.51 110(0.5) IR (10(0.5) 1 1010.5) 
1 i 

( HD(0.5) (13(2.0) 110(0.51 (10(0.51 (0.6(0.5! 1 10(0.5! IDIO.S! (NDIO.S! (10(0.51 
1 

IAPPL 10/9/90{ 

1 HCL too ( 100 1 5 j 30 1 100 j 100 
1 

j { 'S 1 1 1 
1 1 

FOOTIOTES: CClt • CAIBOl TETRACHLORIDE, OCA • OICHLOROETHAIE, 
ID • IOT DETECTED AT IIDICATED DETECTIOl LIKIT 
11 ' IOT RIFORTEO 
( ) • HETHOD DETECTIOl LIHIT 
" • SAHPIED SY RigCB 
HCL ' KAIIHDK COITAHIIAIT LEVEL 

DCB • DICHLOROBEIZEIE 



TABLE 2-30 (COIT.) 
GROUIDVATER AIALTTICAI RESULTS 

log/L) 

HATRII: 
GROUHDI.ATSR 

VEIL I-IB ISHALlOlj 

PARAHEIERS 

EB j KC 

I 
i 
I 

I DATE 
ISAHPLED 

KETBOO I 
DCi 

1,1- i TRAIS-
DC£ j 1,2-

1 DCE 

CIE-
1,2-
DCE 

DCPA 
CIS-
1,3 
DCPE 

I TRAN3-
i 1,3-
I DCPE 

i 
6/Et 1 601 {ICHRI {HDIIRI ilSIIR! i IR ll.lHRI IO(IR| HDIIR! (IDHR) HO(IR| IDHR) I49(IR) HDHR) 1 HR j2t(HR| HO(IR) ilO(HR) HDINR) i IR IESA II 1989 

7/81" 1 601 lO.Ed.O) IDll.O) 122.911.0)1 11 11.411.0) 10(1.01 ilOd.OI { IR 116.3(1.0) 62.3(1.0)1 IR HOd.O! (HDd.O) 122.6(1.0) 2.6(1.0) { IR { IR ! IR 1 BSI 1987 

7/81 1 601 INOIO.S) NOIO.S) 11610.5) i IR jl.llO.S) 1010.5) (10(0.5) (10(0.:! |.>:D(0.S) 10(0.5) (19(0.5) HD(0.5) |ND(0.5) 121(0.5) ND(0.5) (10(0.5) INDIO.S) 1 NR 1 BSE 1987 

3/86 j 601 IIDIl.O) 
f 

2.011.0)110(1.0) 1 IR 110(1.0) 10(1,0) jlO(l.O) (10(1.0) (10(1.0) 
1 

3311.0) (10(1.0) |!I0(1.0) {15(1.01 (10(1.0) 10(1.0) jlOd.O) (10(1.0{ { IR I BSE 1987 

1/89 : 601 inoiHRi 10(11) HOUR) 1 IR (lO(IR) NDINR) |NO(HR) |ID|I1| ;NO())R) IDHR) I32IIR) ilO(IR) ilDINRj |18|IR) lO(IR) {S.O(NR) (S.OIIR) { IR (ESA II 1969 

S/16;S3 |S030/8010jIOIO.S| IDIl.OI 13011.0) 1 NR jl.210.51 ID(5,0! {ND(5,0) 1 II ilO(2.0) 10(0.5) (37(0.5) INO(O.S) 1 NR 11510.5) 10(1.0) (10(2.0) il0|2.0| j IR (ESA II 1969 

3.'12/39 i 601 HDIO.SI 1010.51 11.710.5) {2910.51 jl.0(0.5! 10(0,5) 1 NOiO,5) 1 IR 1 KD(S.O) 10(0.5) (26(0.5) ili:(0.5) (IDIO.S) I 1310.5) HO(O.S) 1 11(0.5) I IR 1 NR (APPL 9/26/89 

9/21/90 1 601 INDIO.S) IDIO.S) |1.6(0.5| |30(0.S| 11.2(0.51 10(0,5) i 10(0,5) 1 11 I KCI5.0I 10(0.5) (32(0.5) |IO(0.5) jIDIO.S) j 13(0.5) 2.3(0.5) { 10(0.S) (IDIO.S) {IDIO.SI (APFL 10/9/90 

HCL 1 1 5 6 I i i 0.5 ( 1 660 1 1 1 2 j 200 1 32 i 5 1 0.5 1 

1,1, { TETRA 
2,2 I CBLORO-

TETRA- j ETEENE 
CBLORO- ! 
ETHANE i 

i 1,1,1 
{ ICA 
I 
I 

1,1,2 
TCA 

TCE TRI-
CHLORO-
FLUORO-
KETEANS 

VC 1,1.1,2-IDI- REFEREICE 
TEIRA-
CHLORO-
ETE.I.NE 

CHLORO-
HETEANE 

FOOTNOTES: OCA - DICHLOROETHAIE, DCE • OICHICROETHENE, DCPA > DICELOROPROPAIE, DCPE > DICHLOROPROFENE, SB = ETHYL BEIZENE, 
HC = KET3TLSSE CBLORIDE, TCA • T'lCELOROETHAIB, TCS ' TRIC3L0R0BTHEIE, VC • VISVL CHIOSIDB 
ND -- HO: DETECTED AT IIOICATEC CSIECTIOI LIKIT 
HR •- NOT REPORTED 
I ! • KEr.HC: DETECTIOS LIKIT 
•• -- SAHPLED BY RVQCB 
NCL • -mim COITAHIHAHT LEVEL 
' ' KCL FOR 1,3 DICHLOROPROPSIE 



GROUIOVATER ANALYTICAL RESOITS 
|ug//l) 

HAIRII: 
IGROCNOVATSR 

NELL 1912 JEISEI dlTEIHEOIATEl 

PARAHEIERS 

{DATE 
ISAHPLED 

HETHOD IBROHO- jlRCHO-
jOI- jFORK 
jCBLORO- j 
IHETHANE | 

-I-

BRi.;;'> - I ecu jCBLORO- iCBLOJO- 12-
iHETB.>IE I jBSIZEIE jETHAKE jCBLORO-
I I I I IBT5YL-

I I j i IVISYL-
i I 1 I lEIHEl 

jDI- 1,2-

•I-

CBLORO- {CHLORO- (01-
FORH jHETBAIE jlROHO- jCHLORO- | DCB 

j jCHLORO- |3I- 1 
i IHETBAIE IFLUORO- | 
j j IKETHAIE { 
• I ' I 

DCB 
1,1- 1 1,1-
DCB i DCA 

I 

REFERENCE 

{5/15/89 5030/3010110(1.3) jlDd.OI 10(1.0) ĵ Dll.Oj (10(1.0) (10(5.0) HOil.O) jIDIO.S) IDIO.S) |10i0.5| 10|2.0| NDI2.0) jlCIC.OI 
I I I I I I I I I i I 

SDI2.1! HDIO.SI HSA :: 152? 
I 

75 : HCL 100 LOO I S 1 30 I 100 100 

GROUIDVATEI AlALiTICM RESULTS 
lug/L) 

iHAIRII: 
IGROUIDVA: SR 

•ELI 1912 JEISEK IITERHEDIATE) 

PARAHETERS 

DATE 
SAKPLED 

HETHDD 1 1,2- j 1,1- ' IRAS3-
i DCA t DCE , 1.:-
1 j - DC! 
: 1 
i 1 • ! 

1,2-
DCPA 

1 CIS-
l 1.3 
j DCPE 
1 
1 

jlRAHS-
: 1,2-
1 DCPS 

1 

SB KC 1 1,1, 
I 2,2 
jlETRA-
1CBLORO-
jETBAIE 

ITETRA-
jCHLORO-
lEIHENE 
1 
1 

; 1,1,1 
; TCA 

1 1,1,2 1 TCS 
1 :cA i 

i?RI-
iCHLORO-
,:LUO?.:-
IHETUASE 

,'C , SSFEESICE 

5/15/8? 503C,801CHO|0.:) {HDd.O! 10(1.31 !;:(0.5) :.NOIS.O) |HD[5.S) IR 10(2.0) HDIO.S) jIDIO.S) 10(0.:1 HOIO.SI ilDIC: ! -SDII.: SDd.Ol ESi :: 1955 

HCL 1 5 1 5 1 I 3.5' 1 530 1 
1 - 1 ' '. 2ec : 32 ' : 

FOOTIOTE;: DCi • DICHIC-.OEIHAKE, DCE • DICHLCECETBEIE, DCPA • DICHLCJOPROPAIB, DCPE • DIC-LDROPROPEliS, EB • ETBTL :SS:EKS, HC=H-: 
TCA • TBICaiCROETKAlB, TCE « :RIC.".;R0ETBBIE, VC • VIIYI CBIOSIDE 
CCLl • CABBCI TETPACHLO.'.IOE, DCE • :iCHL0RL3ESZB!£, DCA • DICHLvROEIHAIE 
SD • SOT DBIBCTBO .iT ISDICilED DETECTIOl LIHi: 
HR • IOT REPORTEC 
. • HETHOC DETE:::OI LCHI? 

HCL ' HAIIKL'H COIT.SHIIIAS: LEVEL 
• -- HCI FOR 1,3 :iCBLC?0fR05E!;E 

iVLESE CHL; 



GlOUIOIATEl AIALYTICAL lESUlTS 
(gg//L) 

KATIII: 
GIOUIOKAIEH 

j 

VEIL 1635 JEISEI |OEEP| 

PARAHETERS 

DATE 
SAKPLED 

KETBOD jBROHO- {BROKO- (BROHO - | 
joi- jFORK jKETHAIS | 
jCBLORO- j I j 
IHETHAIE I { I 

CCLt {CHLORO- jCBLORO- j2- jCHLORO- jCHLORO- jDI- {01-
IBEIZIIE jETBAIE jCBLORO- jFORK jKETBAlB jBROKO- jCBLORO-
1 I jETBYL- I I jCBLORO- jOI-
1 I jVIIYL- j j jHETBAIE jFLUORO-
I I lETIER I I I (HETBAIE 

-I- -I-

1,2-
DCB 

1,3 
OCB 

1,1-
DCB 

1,1- jOI-
DCA jCBLORO-

(BROHO-
{HETBAIE 

REFERENCE 

7/61 { 601 (10(0.5) jlDIO.SI I IR jIDIO.S) |I0|0.5| j IR j 11 jlD(0.5| { IR { IR {1D{0.5| IR I IR 1 NR (10(0.51 IDIO.SI I BSK 1987 

1/86 1 601 |1I(1.0| jlOll.O) IIDd.O) 110(1.0) jlOd.O) 110(1.0) jlDd.O) (10(1.0) IIDd.O) IIDIl.O) jlDd-O) IDll.O) jNDd.O) HDd.O) HDd.Ol NR 1 BSI 1987 

5/16/89 {503O/aO10{IDd.0| (10(1.0) (10(1.0) jIDIl.OI jlDd.O) |I0|5.O| |1D|1.0) jlDIO.S) jlOIO.S) jlOjO.S) |3.3|2.0) 10(2.01 jlOd.O) |ND|2.0! HDIO.S! HR jESA 11 1939 

KCl 1 1 100 j 100 j 1 5 j 30 j 1 1 100 j j 100 1 1 15 

GROUIDIATEl AIALYTICAL RESDLTS 
(ug/L) 

KATIII: 
GIOBIDKArEI 

VELl 163S JEISEI (OEEP) 

PARAHETERS 

DATE 
SAIFIID 

KITHOO 1,2-
OCA 

1,1- I TBAIS-
DCE I 1,2-

1 DCE 

1,2-
OCPA 

CIS-
1,3 
DCPE 

I TBAIS-
I 1.3-
1 OCPS 

EB KC I 1.1, jlEIRA-
I 2,2 {CBLORO-
ITETRA-

{ 1,1,1 
{ ICA 

(ETHAIE j 

1 7/64 ( 601 IDIO.S) jlDIO.SI {IDIO.SI (IDIO.S) 110(0.5) 110(0.5) 1 IR { NR jlD(0,5| HDIO.S) HDIO.S) (10(0.51 HOIO.SI 1 IR 1 HR HDIO.SI 1 BSK 1987 1 

j t/86 1 601 10(1.0) jlDd.O) 110(1.0) {ID(l.O) (10(1.0) (10(1.0) jIDd.O) {1011.01 {HD(1.0| (IDd.01 jlDd.O! HD(1.0! {10(1.01 {IDll.O! INDIl.O! NR { BSK 1987 1 

15/16/69 15030/8010 10(0.5) jlDll.O) jlOd.O) jlDIO.SI jIDIS.OI IIDIS.OI j IR HDd.Ol jIDIO.S! jl.llO.SIIIDIO.S! (10(0.S| (10(0.SI INDIl.O! iHD|2.0| IR (SSA II 1989 1 

I HCL 5 1 6 1 1 1 0.5' j I 660 j 1 1 1 2 { 200 1 32 1 5 1 1 0.5 1 

1,1,2 
TCA 

TCE (TRI- I VC 
(CHLORO- { 
(FLUORO- I 

1 

1,1,2-
TRICBLORO 
2,2,1-
IRIFLUORO 
ETHAIE 

RBFEREICE 

FOOTIOTES: OCA • OICBLOROETBAIE, DCE > DICBLOROETHEIE, OCPA ' DICBLOROFROPAIE, OCPE -- DICBLOROPROPEIE, EB 
ICA • TRICBLOROETBAIE, TCE = TRICULOROETBERE, VC -- VIIYL CILORIDE 
CCLt • CARBOl TETBACHLORIDB, DCB ' DICBLOROBENZENE, DCA -- DICBLOROETHAIE 
ID • IOT DETSCTBD AT IIDICATEO DETECTIOl LIHIT 
11 ' IOI REPORTED 
( I • KBTHOD DETECTIOl IIKIT 
HCL • HAIIKUK COHIAHIIANI LEVEL 
' ' HCL FOR 1,3 DICHLOROPROPENE 

ETHYL BEIZENE, HĈKETHYLEHE CHLORIDK, 



GROUIDIATER AIALYTICAL IKSOITS 
(ug//l| 

{KATRII: 
(GIOUIDVATER 

IBLL 1642 JEISEI (IirElKEDIlII) 

PARAHEIERS 

IDATE 
(SAHPLED 

HETHOD jBROKO- jBROKQ- jBROHO - j CClt jCBLORO- jCBLORO- |2- jCBLORO- jCBLORO- |DI-
joi- jlORK jKETHAIS j jlKlZllE jETBAIE jcBLOlO- jpOlH jKlTHAlE jlROHO 
ICHLORO- 1 1 1 I j. IETHYL- j 
IKETHAIE j j I j j' jvilTl 
I 1 1 1 1 1 

1 

jOI-
(CBLORO-

jCBLORO- jOI-
jHETBAIE jFlUORO-
I jKETHAIS 

1,2-
DCB 

-I 
IIDII.O) 
I 
IIDI2.0) 

1,3-
DCB 

1,4-
OCB 

1,1-
OCA 

RBFEREICE 

1/66 

15/11/89 

HCL 

601 jlOd.O) 110(1.0) IIDIl.O) IIDIl.O) jlDlt.O) jIDIl.OI jlO(l.O) (10(1.0) (10(1.0) (10(1.0) (10(1.0) 
1 1 1 1 1 1 1 1 1 1 1 

5030/6010110(1.0) jlOll.O) {10(1.0) |1D|1.0| jlOd.O) jlD|5.0| jlOd.O) jlOjO.S) (10(0.5) jlD(0.S| |HD|2.0| 
1 1 1 1 1 1 1 1 1 1 1 
I 100 1 100 j I 5 j 30 j j I 100 j I 100 j 

10(1.01 10(1.01 1011.01 BSK 1987 

10(2. 10(2.01 

75 

ND(0.S1 SSA II 1983 

GROUIDIATER AIALITICAL RESULTS 
(ug/L) 

IKATIIII 
jGlOUlOIAIEl 

IBLL 1612 JEISEI (IITERHEOIAIE) 

PARAHETERS 

I OATE 
jSAKPLED 

HITBOD 1,2-
DCA 

I.I
DCE 

TRAIS-
l,2-
DCE 

1.2-
OCPA 

CIS-
1.3 
DCPE 

TRAIS-
1.3-
OCPE 

EB I HC (1.1, [TETRA-
I I 2,2 jcBLORO-
I jTETRA- IBTBEIE 
j {CBLORO- { 
{ (ETBAIB { 

1,1,1 
ICA 

1,1,2 
TCA 

TCE (TEI-
jcBLORO-
jFLUORO-
1HETBANE 
1 

VC REFERENCE 

1/86 601 IDll.O) jlOll.OI HDd.Ol 10(1.01 10(1.0) 10(1.0) 10(1.0) HOIl.O) 110(1.0) IIDIl.OI 10(1.01 10(1.01 10(1.01 HDd.Ol HDd.Ol BSE 1987 
1 1 " 1 • 

II jIDIO.S) 110(0.51 (10(0.51 (5/11/89 
I-

601 lOIO.S) {IDIl.OI IDll.O) 10(0.51 ID(5.0) 10(5.0) 10(0,5) ID(O.S) NO(O.S) (10(1.0) 10(2.01 ESA II 1989 
1 

5 I 6 
•I 
I 1 

KCl 
I 
FOOTIOTSS 

0.5' 660 j 200 32 { 5 

DCA • OICIIOIOETBANE, DCE • DICBLOROETHEIE, DCPA • OICBLOROPROPAIE, DCrl 
TCA > TIICIIOBOETBAIE, ICE < TRICBIOROETBBIE, VC • VIIYI CBLORIDE 
CCLl ' CARBOl lETBACBlORIDE, DCB > DICHLOROBEIZEIE, DCA ° DICBLOROETBANE 
ID • HOT OETECIED AT IIDICATEO OETBCTIOI IIKIT 
II • IOT REPORTED 
I I • HETBOD OETBCTIOI LIHIT 
HCL • KAIIHUK COITAKIIAII LEVEL 
' • KCL FOR 1,3 OICBLOROPROPENE 

-- DICBLOROPROPEIE, SB ' SIBYL BEIZEHB, KĈHETHYLEHE CBLORIDE, 



GROUIDIATEl AIALYTICAL IISULIS 
(ug//L) 

IHATIII: 
IGIOUIDVATER 

lElL 1316 JEISEI IIITERHEDIATE) 

PARAHETERS 

IDATE 
ISAKPLED 

1 

HETBOD IBROHO- {BROHO- jBROHO - | CClt jCBLORO- {CBLORO- (2- jCBLORO- jCBLORO- jOI- |0I- j 1,2-
joi- IFORH jHETBAIE | jBElIBIE jETBAIE jClLOlO- jFORK jHSTBAIE jllOHO- jcBLORO- | OCB 
jCHlORO- 1 1 1 1 1 IETHYL- j j ICBLORO- jOI- | 
IKETHAIE 1 I I 1 j jVUYL- | j jHETBAIE {FLUORO- { 
i j i j i j jEIBBl { i j (HETBAIE { 
1 1 1 1 1 1 1 1 1 1 1 1 • 

601 |1D(1,0) 110(1.0) (10(1.0) (10(1.0) (10(1.0) {10(1.0| {10(1.0) (10(1.0) (10(1.0) (10(1.0) (10(1.0) jlDll.O) 
1 1 1 1 1 1 1 - I I I j I 

5O3O/601O|IDd.O) 110(1.0) 110(1.0) |ID(1.0) |1D(1.0) HD|5.0) |ID(1.0) |1D(0.5) HD|0.5) |ID(0.S) |ID|2.01 HD(2.0) 
1 1 1 1 1 1 1 1 1 1 j I 
I 100 j 100 I I 5 j 30 j I j 100 I j 100 I j 

1,3-
DCB 

1,4-
DCB 

1,1-
DCA 

REFERENCB 

j t/86 
1 
|S/n/B9 
I 
1 HCL 

NOd.OI 

10(2.0) 

10(1.01 

ID(2.0) 

75 

ND(l.O) 

NDI0.5) 

BSK 1987 

ESA II 1989 

GROUIDVATER AIALYTICAL RESULTS 
(ug/Ll 

KATRII: 
GRODIOIATER 

VELl 1316 JEISEI IIITERHEDIATE! 

PARAHETERS 

OATE j HBIHOD 1,2- 1 1.1-j mis- 1 1,2- 1 CIS-jlRAIS- { IB ( HC { 1,1, {lETRA- j 1,1,1 1 1.1.2 { TCE (IRI- 1 VC I RBFEREICE > 
ISAKPLED DCA 1 . OCE 1 1,2- 1 OCPA 1 1,3-i 1,3- i j 2,2 jcHLORO- j TCA I ICA (CBLORO- 1 

1 OCE j DCPE 1 OCPE i jlSIRA- (ETBEIE (FLUORO- i { (CBLORO- { (HEIHAIB 1 
j jETBAIE j 1 1 

4/66 1 601 10(1.0) jlOll.OI jlOll.OI jlDll.O) 110(1.0) jlDll.OI (10(1.0) 
1 1 1 
HDIl.O) HD(l.O) HDIl.O) 110(1.0) IIDIl.O! {ID(1.01 

1 
{NDIl.O! 

110(1.31 { BSK 1987 I 

5/11/89 15030/6010 10(0.5) jlDd.O) jlOll.OI jIDIO.5) (IDIS.O) (10(5.01 1 IR 
( 1 1 
jlDd.O) jIDIO.S) 110(0.5) 

INDIO.SI (10(0.51 {10(0.SI 
1 
{HDIl.OI 

1 
HDd.Ol 

{ESA 11 1989 i 

KCl 5 1 ( j 0.5' ( 660 
1 1 1 
1 1 1 1 2 1 200 ( 32 1 s -| 

( 
1 
1 0.5 

FOOTIOTESi DCA • DICBIOIOETHAIE, OCE -• OICHLOROETHEIE, OCPA > DICILOROPROPAKE, OCPE = DICBLOROPROPEIE, EB = SIBYL BEHZENE, KĈHSIBYLSNE CHLORIDE, 
TCA • TIICIIOROITBAIE, TCS > TRICBIOROETHEIE, VC > VIIYL CHLORIDE 
CCLt • CARBOl TETRACHLORIDE, DCB • OICBLOROBBHZEIS, DCA ' DICIIOROEIBAIS 
It ' IOT DETECTED AT IIDICATED OETBCTIOI LIHIT 
11 • IOT RKPORTED 
( I • KETHOD OETBCTIOI LIHIT 
HCL • HAIIHUH COIIAKIIAIT LEVEL 



GROUIDVATEI AIALITICAL RISULTS 
(ug//L) 

HATRIII VEIL 1304 JEISEI (DEEP) 

1 PAIAKETERS 

DATE 
SAHFLEO 

1 KETHOO {BROHO- jBROHO-
1 jOI- jFORK 
1 jCHlORO- j 
j IKEIHABB i 

1 1 1 

jBBOHO -
iKETHAHE 

( CCLt jCBLORO- ICBLORO- j2- jCBLORO- {CBLORO- jOI- jOI-
j jlEIZEII jlTBAlE jcBLORO- jFORK jKETBAU jBROHO- jcBLORO-
1 1 I jETBYL- j 1 jcBlORO- jOI-
j 1 1 jVIIYL- j j jKITBAlE jFLUORO-
j j 1 jSTBER j 1 j jHETBAIE 

1,2-
OCB 

( 1,3-
( DCB 

1 1,4-
{ OCB 
j 
1 
1 

( 1,1-
j DCA 

1 REFEREHCE 

4/66 1 1 1 
j 601 jlDd.O) jlDll.O) 

IIDIl.O) 
1 1 1 1 1 | - " 1 1 
jlOd.O) jlDd.OI jlOll.OI 110(1.01 jlDd.OI jIDIl.OI jlDd.OI jlDd.OI 10(1.0) (NDd.O) HDd.O! jlDd.OI 1 BSK 1987 

5/10/89 
1 1 1 
j5030/8010jlD|1.0) IlOll.O) (ID(l.O) 

1 1 1 1 1 1 1 1 
110(1.0) jlDd.OI 110(5.0) jlD(l.O) 110(0.5) (10(0.5) |ID|0.5) |3.7(2.0) IDd.O) (NDd.O) 1 

110(2.01 
|ID(0.5| HSA II 1989 

KCL 1 1 100 1 100 1 5 1 30 j 1 j 100 I { 100 { i 15 

GROUIDVATEI AIALYIICAL RESDLTS 
(ug/L) 

KATRII: 
GROUIDVATEI 

VEIL 1304 JEISEI (DEEP! 

PARAHETERS 

DATE 1 KETHOD 1.2- 1 1.1- j TRAIS-1 1.2- ( CIS- (TRAIS- { EB 1 HC I 1,1, (lEIRA- 1 1,1,1 ( 1.1,2 ( TCE (TRI- { VC { REFEREICE { 
SAHPLED DCA i DCE 1 1.2- 1 OCPA 1 1.3 1 1.3- 1 j 2,2 jcHLORO- 1 TCA { TCA jcBLORO- { 1 

1 OCE 1 DCFE j OCPE 1 jTETRA- jETBEIE (FLUORO- 1 1 
1 1 1 jCBlORO- j (HETBAIE 1 1 
1 1 
1 1 

i jETHAlE j 
1 1 1 

1 { 1 

4/86 1 601 IDll.O) IIDIl.OI jNDIl.OI jlDll.O) 
1 1 
jlOd.O) jlO(l.O) (10(1.01 

1 1 1 
jlOll.O) jlOll.O) IIDIl.OI 
1 1 1 

jlOll.OI (10(1.0) (NOd.O) •| 
ilO(1.3| 

(10(1.01 
1 1 
1 BSK 1987 1 

lS/lO/83 js030/6010 IDIO.S) jlDd.OI jlDll.O) 110(0.5) 1 1 
(NDIS.O) jIDIS.OI 

{ HR IIDI2.0) 110(0.S) (10(0.5) 110(0.5) 110(0.S) jnoio.s) 11011.31 {IDI2.0! IESA II 1989 1 

1 HCL 5 1 i 
1 1 
1 0.5' 1 j 680 

1 1 1 
1 1 1 1 2 j 200 { 32 { 5 1 { 0.5 

1 1 
1 j 

FOOTIOTESi OCA • DICBLOBOETBAIE, DCE < OICBLOROBTBEIE, DCPA • OICHLOROPROPAIE, DCPE = DICBLOROPROPEIE, EB 
TCI • TRICHIOIOITHAIB, TCE > TIICBIOIOETBBIE, VC > VIIYL CBLORIOE 
CClt • CARBOl I8T1AC1L0RIDE, DCB • DICHLOROBSIZEHE, DCA • DICBLOROETBAIE 
ID • IOT DETECTED AT IIDICATED DETECTIOH LIKIT 
HI > iOT IBPORIBD 
I I • KETHOD DETECTIOl LIKIT 
KCL ' HIIIKUl COITAHIIAIT LEVEL 
• > HCL FOR 1,3 DICBLOROPROPEIE 

SIBYL BEHZEIE, HC=IEIHYLEIS CHLCRIDE, 



GROOIDIATEI AIALTTICAI RESULTS 
lug/L) 

KATRII: 
GIOUIDVATER 

VELL 2129 XOITI (DHIOII DEPTH) 

PAIAHEIERS 

DATE i HETHOD ( 1,2-
SAHFLED DCA DCE 

( TRANS-
1 1,2-
j DCE 
1 
t 
I 

10(1.0) (10(1.01 

CIS- ( 1,1- I CIS- (TRAIS-
1.2- ( DCPA j 1,3 j 1,3-
OCE I j DCPE ! DCPE 

Et KC 1.1, 
2.2 

TBTRA-
CBICPO-
ETBAIE 

ITETRA- 1 1.1,1 
ICHLORO- j TCA 
HTHEIE I 

1,1,2 
TCA 

TCE IIRI- { VC 
(CHLORO- { 
IFLUORO- I 
{HET9AHE | 

1,1,1,2-IDI-
TBIRA- jCBLORO-
CHLOSO- HETRKRE 
ETHAIE I 

P.EtEKESCE 

4/86 601 110(1.0) 11 |I0(1.0| (10(1.0) (IDd.O) 

-I-
10(1.0) HOIl.O) 10(1.0) HDIl.OI {10(1.01 10(1.Q| NDd.O) HDd.O) HDd.Ol 

1 1 
NOHRI IIDIIRI jlDHRI 

HR 

HR 

BSK 1937 

1/69 601 jIDIIRI IDIHRI (ND(IR) 11 |1D(1I| llOIIRj |HD(IR| IO(IR| ilOHR) lO(IR) 

1 
601 HDIO.S) 

2.5HR) |3.aHRl I HDHRI IR ESA i : 196S 

APPL 5/2/89 I 11/11/39 10(0.51 110(0.5) IR (10(0.5) 110(0.5) HC(O.S) IR IID(5.0j 10(0.51 ; ID(IR) {10(0. 10(0.5 

I I i 
IR HDIO.S) IlOIS.O) HDIS.O) 

10(0.5) HDIO.S) HDIO.SI HR HR 

5/11/69 5030/6010(10(0.5) 10(1.0) jlDll.O) N0I2.0) 110(0.5) 

-1-
10(0.5) HDIO.SI 110(0.51 10(0.5 10(0.51 |6.8|1.3IHD|2.0| 

-I-
HR { RR 

{ 
HR { NR 

ESA II 1989 { 

{ 
9/6/89 60! jIDIO.S) 1010.5) jlOIO.S) 11 jlOIO.Sj jIDIO.S) IIOIO.S) IR ;NO|5.0 | IDIO.S) |1.8(O.S)|HD|0.5| IDIO.S IDIO.S) |3,O(0.5)|HD|O.S! 

NDIO.S! |9.1|0.S!HD(0.S! 

APPL 10/2/891 

12/20/89 601 jlDIO.SI 10(0.5) 110(0.5) IR IIOIO.S) IlDIO.SI INDIO.SI 11 HC(S.O) 10(0.5) [3.210.5)110(0.5) IDIO.S IR HR 

1 1 
SDlO.S) |9.£ll.0!iHDn.S! 

AP.H l/15/90{ 

1 
APPL •/n/?oi 3/5/SO 601 IIOIO.S) IDIO.S) jHDIO.SI 11 jlDIO.S) IIOIO.S) ilDIO.S) II IIDIS.O) 10(0.:) 14.8(0.5)110(0.51 10(0.5 HR SR 

10(0.5) (10(0.5) (10(0.5) (IDIO.S) 6/28/90 601 (10(0.5) 10(0.5) jlOIO.S) II HDIO.S) IDIO.S) ;3.6|0.S)|ND(0,5) 10(0.5 HDIO.S) {3.9|O.5!|:iOI0.S) HR IR 

I 
II H3I5.0) 

I 
HDIO.SI HDIO. 

-{-

TUN 7/18/!0{ 
{ 

9/17/90 601 {ID(0.5| IDIO.SI jlDIO.S) HDIO.S) HDIO.S) HDIO.SI {IDIO.SI 10(0.51 |2.7|0.5||IO(0.S| |2.6d.0;HD(O.SI HDiO.S! ISDIO.SI 
I 

APPL 9/26/901 

HCL I 5 6 1 0.5' j 680 1 I 2 j 200 j 32 I 5 { 

DCPE • OICHLOROPROPEIE, EB • STHYL BEHZENE, HĈHETBILEHE CHLORIDE, FOOTICTES: DCA • DICBIOIOETHAIE. DCE • DICBICIOBTHEIE. DCFA > OICHLOROPROPAIE, 
TCA ' TIICBLOIOETHAIS, TCE • TIICHIOIOETBEIE, VC < VIIYL CILORIDE 
ID • IOT DBIECTEO AT IIDICAIED DETECTIOl LIHIT 
II • IOT REPORTED 
I I • HETHOD CETECTIOI LIHIT 
HCI • HAIIHUH COITAHIIAIT LEVEL 
' ' HCL EOl 1,3 DICHICROPROFEIE 



GKOONOIATER AKAlYIICAl RESULTS 
H9//LI 

HATPII; 
'GROUHDIATER 

VELL :i2; HORTE lUNINOVI DSPIII 

PARAHETEIIS 

DATE HBTBO: lERDKO- IBROHC- ISRCKO - I CCLl ;CHLCR3- (CHLORO- 12- jCHLORO- ICHLORO- 01- 1 n » 
1 • 1 1,2- 1 1,3 i 1.1- 1 1,1 HROHO- IDI- iCHLC5,C- i 5EEERESCE 

SAHPIED |DI- HORX .HETHANE 1 IBIIZIII IBTHASS iCHLCRO- •FORH IHSTHAIE lEROHC- jCBLORO- 1 DCB 1 DCB 1 "-C3 : DCA 1BEIZENE H?.:HO- iTOLDESE i 
{CHLORO- I I I : 1 {ETBTL- 1 1 

1 1 CKLGr.D-j J i " 1 1 
1 1 1 (HECHANE 

{HE:HAIE • l l l  j jVIBiL- 1 1 IHETB.i.SE j.'LDORO- 1 i i 1 
1 l l l l i {EIBER 1 1 jKEIBAIE i 1 

I I 1 I i 
1/36 601 jID.1.01 HOd.l) IIDIl.OI jlOll.O) HDd.Ol jlDd.OI HD(l.O) HDII.:! jlOll.O) 11011.1) HDHR) HOd.O) HD^Il.O! HDII. 0! 1 HR 1 SR i HR \f::. 193 

1/89 601 jlDIR) IDH'., j lOlll) IIDIIR) IIDIIR) IKHD jlDHRI ISOIHRl HDINR) HDIIRI j::HR) HDHR) 
1 

;iO|HR) jlCJRI 
1 

HDi:;5 ! I IR i .IR , IR 1E;.̂  II 989 

1/11/89 601 jlO 0.5) 'ID(CH) IID(O.S) 110(0.51 HOICS) jlDIO.SI jlOIC.SI IliDIO.S! HDIO.S) HDIO.SI jsDIO.S) HDIO.S) HOIO.SI jlDiO.Sl HDIC. 5! 1 HR 1 SR NR |A?;L 5/ .•35 

5/11/69 {5030/6010|IDd.Oi HDIl.OI jlDd.O) jlDll.O) HDIl.C) jlOiS.OI jlOll.OI HDIO.S) INOIO.S) HDIO.S) |17!2.0) 110(2.0) HDd.O) (10.2.01 :HD|0. 51 i HR 1 SR i NR IE.'.: II ?89 

9/6/39 601 jlO'O.S) HD(O.S) (10(0.5) 110(0.5; ,10(0.5) HDIO.SI jlOd.SI IDIO.S! HDIO.S) 50(0.5) |5C:0,5| INDIO.SI jHD(O.S! iND.C.Sl HD|G. 5! i HR i SR NR (A55L 10 

12/10/89 601 (NO 0.51 HDIO.S) HDiO.S) HDiO.Sl .1010.51 jlClO.S) HDII.S) SDIO.:, HDIO.S) 10(0.5) IlllO.S) HDIO.SI isO(0.:-: |HD O.SI ,nDie. Si : HR 1 SR SS {A55L 1/ :/=0 

•/5;30 601 | i : 3.5) 
1 1 • - - ' 
HOIO.SI HDIO.5) iHDIO.S- IDIO.S) llCiO.51 HDd.Sl ;S3U.51 HDIO.S) HOIO. 5) |L5;2.01 HDIO.S) HDIO.S! Ht.3.5! S0(0 S) ! NR ; SR HR !A55L 3/ 

6/:3.-90 601 -| 
jlDlO.Sj 

; 1 1 • 
IIOIO.S) 110(1.0) HDIO.S) 1 IR jiDii.O) ; SI :N910.5) jNDd.O) HDIO.S) inii.oi i IR j IR i !iR HDIC S) I HR 1 SR NR ITi:;; ii ;/57 

9/17/90 601 
-| 
HDiO.S] 

1 1 1 1 
ilDIC.S) :iC(C.S) HOd.S) HDIO.:) jiC'iO.s) ; SR 1 

HDIO.S) 
|fiD(O.S} ISDIO.SI {3.5(2.; itiOd.S) HDIO.S; HDl .S i HDIO S! iHDIO.S: iNOil.51 HDIO.SI 

1 

IA.-5L.9/ -1/50 

HCL 
i ICO 

1 , 
1 IOC ; i s : 3c 

1 1 

1 100 
' i 

1 
1 ' 100 

• 
1 T C 

1 i 

"QCTSCIES: CCL; » CAEBOl! CETRAC: 
SO • SCT rilSCTSD AT 
IR • 501 FEPOF.TE: 
I 1 • HE:I-:;D CE:EC:M 
HCL • HAIIHUH ICSTAHi 

LORIDE. DC3 •• JICHLOF.OEEICESE, DCA • OieHLCSOETHA.?E 
HOIC'TED DETECTIOS LIHIT 

I LIHLT 
SAIT LEVEL 



GROUIDVATER ANALYTICAL RESULTS 
(ug//L! 

HAIRII: 
jGROUHDVATBR 

VELL 1650 JENSEN {UHKHOIR DEPTH! 

PARAHEIERS 

IDATE I HETHOD IBROHO- |BRO.HO-
(SAKPLED I (DI- (FORK 
{ I jcHLORO- i 
I (HEIHAHE i 

I I I I 
I- -1- -I-

BROHO -
KEIHAIS 

cell {CHLORO- (CHLORO- 12- iCHLORO- |CHIORO- IDI- IDI- | 1,2- | 1,3 ' 1,1- I 1,1- | REFEREHCE 
(BEIZSIE {ETHAIE jcHLORO- jpORK HRTHANE |BROHO- {CHLORO- | DCB | DCB | DCS 1 DCA 1 
i 1 {ETHYL- 1 { (CHLORO- |DI- I I I I I 
I 1 {VIHYL- 1 I inETHAHE IFLUORO- I | I 1 I 
i { (ETHER { { { HEIHANE I | i I 1 

•I- •I-
(5/11/89 |S030/38lO|NDd.Ol 1SD|1.01 
I i 1 - I 
I HCL I I 100 { 100 

10(1.01 10(1.0! (10(1.0) (HDIi.Ol HDd.O! {HDIO.S! 'ND|0.5! {HDIO.SI HD'3.01 HDI2.0! 'SDI2.01 :;:'2.>1! HDIC.5! i-SA II 1985 
I I 1 1 ' I I - t I I I I 

5 I 30 1 I 1 100 I I 100 I I ; 75 i I 
-I-

GROl'HDIATER AHALYTICAL RES'JLTS 
(ug/L! 

IHATSII: 
IGROUNDVAIER 

VELL 1650 JEHSEN HNKHOIH DEPTH! 

PARAHEIERS 

I DATE 1 HSIHOD 
ISAKPLED I 

1,2-
OCA 

1,1-
OCE 

IRAHS-
1,2-
OCE 

DCPA 
CIS-
1,3 
DCPS 

IRAHS-
1,3-
DCPE 

I EB HC 1 1,1, (TSTRA- I 1,1,1 1 1,1,2 
I 2,2 (CHLORO- I ICA | TCA 
ITETRA- \ m m i I 
ICHLORO- { I I 
ISTHAHE 1 I I 
I I-- : ! 

TCE ITRl-
ICHLOEC-
I-LCO-j-
IHSTHASE 

VC '- REFEREHCE 

1 

(5/11/39 :5O5C/801O ND(0.5| HOd.Ol 1011.01 10(0.5! 10(5.01 HOIS.OI I NR SDd.O! SDIO.:! IHDIO.S! HDIO.S! |SDI0.5! 'SDIO.Si -SC'l.!' ISDd.O! |ESA II 1989 

HCL 5 6 I 680 200 I 32 

FOOTNOTES: DCA = DICHLOROETHANE, DCE = DICBLOROEIHEHE, DCF.: = DICHLOKOPROPAHE, DCPE -- DICHLOSCPROPEKE, SB = STHYL 5ESZSSE, :'.C = yErHYLES 
TCA = TRICBLOROETHAHB, TCS = TRICHLOROETHENE, VC = VISVL CHLORIDE 
CCLl • CARBOH TETRACHLORIDE, DCB = DICHLOROBSNCESE, DCA = DICHLOROEIHf.SS 
HD = HOT DETECTED AT IHDICAIED DEISCTIOH LIHIT 
HR = HOT EBPORTED 
i I = HEIHOO DETECTIOH LIHIT 
HCL = HAIIHUH COHTAHISAHT LEVEL 
• = HCL FOR 1,3 DICHLOROPROPEHE 



•iROUSDVATER ANALYTICAL RESULTS 
(ug//Ll 

HATRII: 
IG-CUKDIATER 

VELL 2045 SORTH dHKNCIS DEPTH! 

PARAHETERS 

{DATS 1 .HETHOD SROHC- iSF.CHO- ESCHl: -
ISf.HPlED ' 131- jpOPH KETH.MIB 
{ { ICHLORO- I 
1 ; IHETHASE 1 

CCLl ,CHIORO- ;CHLO."0- |2- {CHLGRO-
HEKIEHE lETHAKE lC':iL0RO- FOP.H 
I i IETHYL- I 
I 1 1VISYL- ! 
i I ETHER I 

.:HL0R0- IDI- IDI-

IHETHAKE jsROHO- jCHlCJO-
(CKLORO- |DI-
• n ' . m i 'ELC05C-

; { HEIHAHE 

DCB DCB Ste ! CCA 
5EPE5.EHC: 

is. 15/8? 5030/8010 10(1.0! HDd.Oi SDjl .0! {10(1.0) iSOd.O) HDI5.C1 i.SE(1.0! :HD|C.51 SDIO.:; ISDIO.S! |SD(2.0I 1SDI2.0! 
1 1 1 --
:sc;2.oi .HDd.ii : ' ;DI: .5; •;• 22 1555 

{ HCL ' i 100 • 130 
1 1 _ 

1 5 ; 30 1 1 • 1 i : : 1 100 i 1 1 '5 i 
[ > 

GROUSDIATSR ANAL:TICAL SESl 
•lug/L! 

L7S 

|KA:?!ZI '<BIL 2015 SCSIH CHKSCVS DEFCH! 

1 1 ?Ar>HETER5 

1 
1 : HETBOD i 1,2- 1 1,1- TSA 
ISAHPLED : { DCA { DCE 

I I I I D; 
1 1 ; 1 
1 1 1 

S3- 1 i c:s-
:- ! DCPA 1 1,; 

1 i 

;TRANS- 1 EB i HC 
1 1 1 . . ' 

i DCPE ; 1 

i : i 

1,1, iTSTSA-
2,2 |CHL̂ ;PC-

TETRA- HIHiSE 
CHLORO- 1 
ETHANE 1 

1,1,1 
TCA 1 ?C.̂  

I 

i -CE jTSI- VC 
ICELORC- -
l-LDOEC- • 

i iHETKAS; 
1 

-.EFS-ESC! 

15/15/59 S0 33.3Q10HDiO.Sl HD.L.Ol SDd .11 iSDiO.Sl HDI5.01 iSDIS.l. , SR iSDiCll SDiO.S; HD.l.SI SDIO.5; isD^.d! ;SD:1.:1 ISDd.l! SD^l.;: 55> 12 1555 

1 HCL ! 5 1 5 1 0.5' , 550 ! 1 , 2 2": 1 12 : 5 1 :.5 

FOc:i;cTES: DCA = DLCHLOECETHASE, : : E = 
TCA = T?.;CKLC:-.0EIH.;SE, TCE = 

CCLl ' CiRBCS TEIP.vCHLCSlDE, 

::cHLc.<osTHESE, ::?.: 
CRICHLOROETHESr, VC 

::3 = DICHLCSISESZEH 

:ICHLC.V:?RC:-.ISE; DCPE = DI 

VINYL lliLG'.riE 
, DCA = 2ICHL:RCE::5.'.SE 

:-IL2.^0::.2?EK:, EB = ETHVL : 7 0 •• - '1 ? HĈ HErHYLEHE 2HLC-I2:. 

HD = HC: DETECTED I-T ISCILITEC DETECTIOH LIH2 
SR = HO: RBPCPTED 
I 1 = HETHOD :STBC:23S L2:'.2: 
HCL = H.'.ilHUH COITAHISAS: LEV22 
• = HCL FD- 1,3 LICHLC51?PG5SSE 



;?.']l'!iC'il.\ri?, .i.!l.\LI!".'.l 
(ag/Li 

IH.̂ TP.II; 
G?.C!J!li)i(.»!SR 

'ilELL UMA 

"AT! • KETHOD IBEIIZZHS jCHLORC- j 1,2 - I 1,1 - •- : 
: i ies.<izsss fDicHLOiio-:3icHicv.o:;i 

: I ! m i m lisHiiNi .EESIiHS 
RCiBSUZESi 

lil i H'l'LDlS I ?.3?E".3!I'TS 

)iD SD >in 

SD 

jSOUUDlfAfSR .ASALirnCiL US'ilUS 
(uq/L) 

. V.AiRIZ; 
:G-0!;);DiiATS!i 

KELL OK-IB 

FARAMETSRS 

DATE KETHOO .35SJSSE ICHLORO- | 1,2 - ! 1,3 - i 1,4 
SAKPLED 

ETHYL I TOLUSHE ; miK I REFERENCE 
BESZENE iDICHLORO-lDICHL0R0|DICHLORO|BENZElIE i 

I BENZENE IBENZENE IBENZENE | | 

1 
602 1 

1 

HD I 
1-

ND 1 
1. 

ND 
1 

ND 1 
1 

1 

I 
ND ! 

1 

1-
ND 1 ND iNDd.O) IAPPL 

1 

ia/2/3'3 

1 
1 

1 
602 1 

1 

ND 1 1 
ND 1 

ND ND 1 
1 

1 
ND 1 

1 

ND 1 
1. 

ND NDIO.S) 
1 

IAPPL 10/15/90 

Wu i 1 
1 
1 

0.5 1 1. 
O.S 1 

0.5 1 
0,5 1 

0.5 j 0.5 1 0.5 "i 
1 .... 

.1 

1 

1 

KCL 1 1 
|. 

30 1 
j 1 

75 I 680 1 
1 
j 1750 1 

FOOTNOTES; ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 
( ) = KETHOD DETECTION LIKIT 
KDL = KETHOD DETECTION LIKIT 
KCL = KAIIKGK CONTAHINANT LBVEL 



•J?iG-j'SDiiATER .ANALYTICAL 

IHATRII; 
IC.ROuNDifATSR 

PARAKETERS 

•1-
DATE 
AKPLED 

DD IBENZENE iCKLCRO- 1 1,2 - I 1,3 
I IBENZENE iDICHLORO-IDICHLDROiDICHLOROl-ENIENE 
i I 

TOLYENE 

BENZENE IBESTEliE 'lUim 
I 

•EEERENCE 

SD 

SD 

SD I SD 

ND .1 Li ( .1 .SDiO.:: ;A??1 

V" L •1 : 
J . . : 

^ : 0.: . . ••̂ : • -•\ : • 
' •-• 1 ; ' U . J 1 

^ : 
V . -• 

i 

,̂"1 1 7: i ^iO \ :::0 ; 

y n I 

KCL 

v; .*. • 7 r - .TT 7 -I \ If - v • \ 17 "1 J 11 -

V ? '̂ Q i'̂  *!• r f '1 *' H '"̂  

!(ETHGD DETECTION LIKIT 
KAny.DK COST.AKISANT LEVEL 

nos LIKIT 

GROUNDKATER ANALYTICAL RESULTS 
(ug/L) 

KATRII; 
IROYSDifATE 

'((ELL K-2 KATRII; 
IROYSDifATE 

PARAHETERS 

DATE ; DEffi'S.NE 
. 

i 
1 

CHLORO
BENZENE 

1 1/2 -
IDICHLORO-
1 BENZENE 
i 

I 1,3 - 1 1,4 - 1 
|DICHL0R0-1DICHL0R0-| 
BENZENE 1 BENZENE 
! • 1 1 
! 1 1 
1 1 

ETHYL 
BENZENE 

TOLUENE 3YLENS 1 REFERENCE 
1 
1 
1 
1 

5;il':5 1 602 1 
1 ND ND 

1 ND 1 1 
i ND 1 ND 1 ND 

ND 
SD 

i 
IAPPL 3/:;;35 

KDL 1 
1 5.0 
1 

5,0 1 5.0 1 1 j 
1 5.0 1 5,0 
1 1 1 

5.0 
5,0 5.0 1 

1 

3/13/50 1 502 1 
1 ND 0,9 

1 0.6 
1 1 1 

1 ND i 0.] • ND 
ND ND IAPPL 10/2/30 

1 u 

KDL i 1 
! 0,5 

0.5 0.5 0.5 1 0.5 1 0.5 0,5 1.0 1 

1 
KCL I 1 30 1 

i 1 i 
1 1 75 1 680 

1750 
1 

1 

FOOTNOTES; ND DETECTSD AT INDICATED DETECTION LIHIT 
SR = NOT REPORTED 
{ ) = KETHOD DETECTION LIHIT 
KDL = KETHOO DETECTION LIHIT 
KCL = HAIIKL'H CONT.AHINANT LEVEL 

I 



:RCDNDKATER ANALYTICAL Rssijirs 
(ag/L) 

1KATRII; 
IGROUNDKATER 
1 

KELL UK-2A 1KATRII; 
IGROUNDKATER 
1 1 PARAKETERS 

• DATE i KETHOD 
:SAK?LED . 

IBENZENE ICHLORO-
; IBENZENE 
' 1 

1 1,2 - 1 1,3 - 1 1,4 - i ETHYL 
IDICHLORO-;DICHLORQIDICHLORO;BESZENE 
i BENZENE IBENZENE IBENZENE •-
• I l i 

TOLUENE 1 lYLESE 1 REFERENCE 

1 

•4,'<s .5.q : • ;DV ••sy 1 DRY DRY 1 DRY | DRY DRY 1 DRY I FRESNO :l/i9 

'i.' ''11 •!• 1 -.;v "X'l 
1 : 1 ; 

1 DRY i DRY 1 DRY | DRY DRY 1 DRY 'FRESSO 11,' = 0 
i 

SR = 

KDL = 

SOT DETECTED AT ISDICATED DETECTION LEVEL 
SOT REPORTED 

KETHOD DETECTIOS LIKIT 

GROUNDKATER .ANALYTICAL RESULTS 
iug/L) 

1KATRII; 
IGROUNDKATER 

KELL UK-2B 1KATRII; 
IGROUNDKATER 

1 
.1 . 

PARAHETERS 

1 DATB I KETHOD 
ISAMPLED 1 

1 i 
1 

I3SSZESS ICHLORO-
1 IBENZENE 
! i 

i 1,2 - 1 1,3 - 1 1,4 - 1 ETHYL 
IDICHLORO-iDICHLOROIDICHLORGIBENZENS 
1 BENZENE IBENZENE IBENZENE j 
I I I ! 
I I I I 

TOLUENE 1 lYLSNE 

i 
1 

1 REFERENCE 
1 

1 

1 
1 

;?'l:/33 1 602 i ND 1 ND 1 1 1 1 
1 ND 1 ND 1 ND 1 ND 
i 1 1 1 

ND 1 
|ND(1,0) 

IAPPL 10/2/83 
! 1 

|5/25'30 1 602 : SD i ND 1 1 1 1 
1 ND 1 ND 1 ND 1 ND 

ND |ND(0.5) IAPPL 10/18/30 

1 .KDL 1 .1 1 
1 0.5 1 0.5 

1 1 1 1 
1 0.5 1 0.5 1 0.5 1 0,5 

0.5 i 

1 •-
1 
1 

i KCL 1 1 1 1 30 1 1 1 1 
1 1 1 75 1 680 

1 

1 1750 
1 
1 

FOOTNOTES; ND = NOT DETECTED AT INDICATED DETECTION LIKIT 
NR -- SOT REPORTED 
( ) = .KETHOD DETECTION LIHIT 
KDL = KETHOD DETECTION LIHIT 
HCL = HAIIHUH CONTAHINANT LEVEL 



ISDKATER ASALYTIIAL AE3DI 
,iig/Li 

jKATRII; 
IGROU.SDKATER 

KELL UK-:C 

PARAKETERS 

DATE . KETHOD ;BENZENE 
SAKPLED 1 

1 
1 
i 

CHLORO- i 1,2 - i 1,3 -
BENZENE IDICHLORO-IDICHLORG 

1 BENZENE IBENZENE 

1,4 - • 
DICHLORG 
EESZESE 

ETHYL ' TOLUENE | ZYLENS | SSFERSNCS 
BESZESE i 1 1 

1 [ 

i ! i 

1 ; 

^ 1 'i 

33 ::2 SD SD i SD i SD SD SD : SD ISDC.O: IAPPL ;0;2/33 

?':6/̂ j 1 ô: •-, SD SD SD 1 SD V?. 
.1 J SD i SD ISDIO.5! ;A??L 10/13/?0 

KDL • • 0,3 : i ^ . l ' 0.: 0.3 • 0,5 1 ---- 1 

KCL i 1 ! 1 ;•} • 1 ?30 ̂  ; 1/50 ; 

" , \ | ,-1 IT ̂  J , r |i . !* " < -'̂  7 ""̂  < n 1 " " " * 7 " 7 7 " 71" f ^ i". Jl ' ' V J 

SR = SOT REPORTED 

y rt t _ ' i ^ A "., - r in̂  ^ "IT .T yj '.^y^T 

yCL = KAIIKYK COSTAKISAST LSVEL 

GROUNDKATER .ANALYTICAL RESULTS 
!ug/Ll 

IKATRII; 
'GROUNDKATEER 

KELL K-3 

P.ARAHETSRS 

DATE 1 
S-̂ LSD 

1 

KETHOD 1 SSNZENE 
; 

1 

1 

CHLORO
BENZENE 

1 1,2 - 1 1,3 - 1 1,4 - 1 
iDICHLORO-jDICHLORO-|DICHLORO-| 
1 BENZENE 1 BENZENE | BENZENE | 
l . l 1 1 
I I I I 

ETHYL 
BENZENE 

TOLUENE XYLENE i REFERENCE 

1 

9/r./?9 1 602 1 
1 ND 

ND 
1 

1 ND ND ND ND ND ND iAPPL 3/25/89 

KDL 

•| 
1 5.0 
.1 

5.0 1 5.0 
1 

5.0 5.0 1 5.0 5.0 5.0 
1 

1 

?/;3/?0 i 602 
1 

1 ND ND 1 
I ND 
1 

ND ND ND ND ND IAPPL 10/2/90 
1 

i 
HDL 1 

1 2.5 2.5 1 
1 2.5 

2.5 2,5 2.5 2.5 5.0. 
1 
i 

• 1 

av. J 1 1 1 30 1 
1 

75 680 1750 1 

FOOTNOTES; ND = NOT DETECTSD AI INDICATED DETECTION LIHIT 
• NR = NOT REPORTED 
i ; = .KETHOD DETECTION LIHIT 
KDL -- HETHOD DETECTION LIHIT 
KCL = HAIIKUK CONTAHINANT LEVEL 



GROUNDKATER ANALYTICAL RESULTS 
(ijg/L) 

IHATRII; 
IGROUSDKATEER 

KELL K-5 

PARAHETERS 

DATS : 
SAKPLED 1 

KETHOD 
1 
; BENZENE 1 CHLORO- | 1,2 - I 1,3 - j 1,4 - 1 ETHYL ' TOLUESE i 
: 1 3ENZESS IDICHLORG-iDICHLGRO-iDICHLORO-: 3ESEESE , 

1 ; 3ESIESE i BENZESE | BENZENE 1 | 
1 • 1 i : • • 

' • i ! ' 

lYLESE 1 REF: RENCE 

? • 11;:? i r •̂  *• 1 SD 1 SD i SD 1 SD 1 SD 1 SD | SD , 
. : ; i i 1 ; . 

SDM.ii ,A??L 

3/13/PO : 6'12 
: ' 1 ! 1 i 1 

1 SD 1 SD 1 SD 1 SD 1 ND 1 SD i SD | 
i i i 1 ' 1. 

SDil.O) .APPL •.•2/30 

KDL 
; ; 1 ; 

•> ; ' • ll i i h 1 •! ; 1 .1 = \ T i; i ri = '-
- J , : ! ;. J ! J . J 1 -J 1 - 1 J . J -J 1 J 1 J . J 1 

— 

KCL 1 '. -0 1 .'• 1 75 i 630 ' I 

FOOTNOTES; SD = SOT DETECTED AT INDICATED DETECTION LIKIT 
SR = SGT REPORTED 
; ! = KETHOD DETECTION LIKIT 
KDL = KETHOD DSTSCTIOS LIKIT 
KCL = KAIIHUK CONT.AHINANT LEVEL 

GROUNDKATER ANALYTICAL RESULTS 
(ug/L) 

.KATRII: I 
iGROUNDKATESR I-

KELL HV-4 

PARAHETERS 

DATE 1 KETHOD 
SAKPLED 1 

i 
i 

] 

BENZENE CHLORO- 1 1,2 - 1 1,3 - 1 1,4 - | 
BEHZENE |DICHLORO-|DICHLORO-|DICHLORO-| 

1 BENZENE BENZENE BENZENE | 

I I I 1 

ETHYL 
BENZENE 

TOLUENE lYLBNS 1 REFSRSNCS 
1 
i 
1 
'-

9/11/89 1 602 ND ND 1 ND 1 ND ND i ND ND 1 
ND IAPPL 9/2S/39 

9/19/30 1 DRY 1 1 
DRY 1 DRY 1 DRY 

1 
DRY 1 

DRY DRY DRY ICOF 11/13/30 

KDL 1 
1 

5.0 1 1 
5.0 1 5.0 1 5.0 

1 
5.0 1 5.0 5.0 5.0 i 

HCL i 1 30-1 i 75 1 680 1750 1 

FOOTNOTES: ND -- NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 
( ) = KETHOD DETECTION LIHIT 
HDL = HSTHOD DETECTION LIHIT 
HCL = KAIIHUK CONTAHINANT LEVEL 



'.OUSDKATER .ANALYTICAL RESULTS 
[mi] 

IKATRII; 
.GROUNDKATER 

KELL 2100. SGRTH 

PARAKETERS 

SAKPLED 
KETHOD 1 BENZENE ICHLORO-

IBESZESE 
1,2 -

DICHLORG-
2 7 \| •* 7 »j J 

1 -1 

• "1 T - ̂  •': ? 

• ;ESZESE 

1,4 -

•iSiESS 

7 T " V T 1 

EESIENS 1 
TGLUESE i lYLSNE ' RSFERENCE 

3 •' • 3 ":ll 10 • SDiSRi I SD;SR: SIISR; SDiSRi SD.SRj SD.SRl 1 SD'SR; SDiSRi : ESA II 13:3 

; SD;SR! SD'.SR; SDISR; SD̂'SP! SDiSRi i SDiSRl 1 SDiSR! • ESA II 1333 

i /! -i / 3 3 •̂;2 :SD !•;-,;: SI;!.;; SDi:,:; SDIl.D; .1 :,•;.. •J 1 SDil.O) i \i n ,' 1 A \ 
I y 1 -. •- f ISDil.O; 1 P ? J 3' -. 3 ̂  

3;:/33 331 ^ - ; SD SD SD SD SD i SD |SD{l,Oi 
I 

jAPPL 10/2/39 

12/jv;33 -• .̂  ̂  
' ' J i. SD SD SD •.t'j 

1 

SD i" 
ND i 

SD ISDd.G! IAPPL 1/13/30 

3/:/?0 502 i SD i SD SD 
1 

SD SD SD i 
1. 

NO 

•| 
|SD(1,0) 

i 
IAPPL 3/13/90 
1 

i/23/33 502 1 SD i ND ND i ND 
1 

SD ND ; ND |ND(0,5) 1 
ITKIN 7/18/iO 

3/17/30 6'3 2 ND i 
; ND 

ND i NO SD ND i 
1. 

ND SD(1,0) 
. 1 

IAPPL 9/26/90 

KDij 1 0,: 1 0,5 0,3 1 
1 0.5 

0.5 1 
0.5 1 

I. 

0.5 1 

1 

1 

1 
1 

KCL 1 1 ^ i 75 
1 

680 1 i 1750 1 1 

I 

FGGTSOTES; SD = SOT DETECTED AT ISDICATED DETECTION LIHIT 
SR = NOT RSPORTSD 
( i = KETHOD DETECTION LIHIT 
KDL = KETHOD DETECTION LIHIT 
KCL = KAIIHUK CONTAHINANT LEVEL 



GROUSDKATSR ANALYTICAL RESULTS 
(ug/L) 

,KATRII; 
'GROUSCKATER 

KELL 2112 SORTH 

PARAKETERS 

DATE . KETHOD IBENZENE ICHLORO- | 1,2 - 1 1,3 - ' 1,1 - | ETHYL 
AKPLED • i IBENZENE 1DICHLORO-|DI:HLORC,DIGHLORO|PESZENE 

I I BENZENE l-ESZESS '3ESZESE i 

TOLUESE I liYLESE i REFERENCE 

SDiSRl SDISR; SDiSRi i SD;SR) . SDsSRi ; SDiSRi i ESA II 13 

4̂/U/35 I 502 ISDil,:; , SDil,31 ;SDii,3i SCU.G; ISDD.O) I SDil.O) ISDil.O! i APPL •/2;53 

SD 

SD 

SD i SD I SD :SD;I.3! IAPPL 10/2/39 

:2.':0:'33i SO SD SD i SD JDIl.O: jAPPL 1/13/30 

3/3/90 I 502 t]t SD I 

SO I 

SD SD SD i SD |SD(1.0! IAPPL 3/13/30 
I ! 

/ 2 •'• / 3 0 10; i O'JZ SD SD I SD SD SD iSD!0.5i ITKIN 7/1S/30 | 

19/17/30 i 502 SD ND 

0.5 

30 

SD SD I SD ND SD iSDd.Oi iAPPL 3/25/30 

0.5 1.5 I 0.5 

KCL 75 1750 

FOOTNOTES: SD = SCT DETBCTSD AT ISDICATED DETECTION LEVEL 
SR = SGT REPORTED 
; ) = KETHOD DETECTION LIKIT 
KDL = KETHOD DETECTION LIHIT 
KCL = KAIIKUK CONTAHINANT LEVEL 



GRGUSDKATER ANALY'ICAL RESUL 
(ag/L) 

KATRII; 
GROUNDKATER 

1 
1 . . . . 

KELL 2153 KATRII; 
GROUNDKATER 

PARAKETERS 

DATS i KETHOD 
SAKPLED 1 

IBENZENE ICHLORO- | 1,2 -
1 IBENZENE IDICHLORO 
I 1 1 BENZSNS 

i 1,3 - • 1,1 - i 
1DICHLGRC ̂  D̂'''''L050' 
IBENZENE 1 BESZSNE | 

; 1 

ETHYL 
BBSZENE 

1 TOLUESE i lYLENE 
i 

i 

I REFERENCE 

1 

1/33 , 33:'l 1 SDiSRi 1 SD;SRi 1 SDISR; 
i 1 

I SDlSRj . SDiSRl ; SDiSR/ 1 SD;SR; 1 SDiSRi • ESA II 13:5 

l/:i/53 1 532 :SD'1.3i iSDil.G; Slil.OI •SDil.Oi SDil.Oi i SD;I,O) :SD(1,0) ISDd.O! • APPL 3.'1,33 

3/'5;33 i 503 I SD , SD 1 SD SD ; SD 1 ND i SD iNDd.O! 
1 

•APPL l'j/2/39 

12;2';/39| 502 SD SD 1 SD i SD i SD 1 SD 1 SD 
1 

INDd.O* 
1 

IAPPL l;i;;90 

3/3,•'50 1 502 SD 1 SD i SD ; SD i SD 1 
1 1 

SD 1 SD ISDd.O) APPL 3/13/30 

c • 13' 5 il ' ; •••'• 1 SD 1 SD 1 SD 
; ) 

: 1 1 
1 SD 1 SD 1 
I ; 1 

SD i 
1 ND 

|ND(0.5i 
1 

1 
ITKIN 7/13/30 

9/17/90 1 502 
1 1 1 

1 SD 1 SD 1 SO 
1 , 1 
1 SD 1 SD 1 ND 1 ND IND(l.O) i 

IAPPL 9.•25.,'30 
KDL 1 

\ 1 

1 • 1 
1 0.5 1 0.5 i 
i 1 - 1 

0.5 0.5 
i 

1 
1 

1 
1 

KCL 1 i 1 30 
1 1 1 

1 1 75 1 680 i 1750 1 

FOOTNOTES; ND = SOT DSTSCTSD AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 
{ ! = KETHOD DETECTION LIHIT 
KDL = HETHOD DETECTION LIHIT 
KCL = KAIIKUH CONTAHINANT LEVEL 



IRGUSDKA'SR ASALYTIIAL RESULT: 
i-g/L) 

IKATRII; 
'GROUNDKATER 

KELL 2188 

PARAKETERS 

:ATE "'"H'ID IBENZENE ICHLORO-
3AKPLED ' i IBENZSNS 

: • ; 
1,2 -

DICHLORO
BENZENE 

I Id -
IDICHLORO 
iBENZENE 

I 

1,4 - • 
DICHLORG 
BESZESE 

ETĤL 
BESZESE 

TOLUENE 1 lYLESE I REFERENCE 
I 

1/33 , i i i ; , SliSR; , SDiSRi SDiSR! : SI'ISR) SDISRI SD'SRl SDiSRi : SDiNR! ESA II 1333 

4/lJ,3 5 1 5 3 3 .SD'1.3; 1011,0) SDd.3! iSDjl.Oi SDil.O) SDd.O; SDd.Ol ;SD;I,O! 1 \9p; 5:'i.'.3o 

5̂/33 •• 502 SD i SD SD 1 SD ND SD SD .SDil.O) IAPPL 10/2/35 

12'30'33; 532 liD • SD \"\ 
.\J ! SD ND SD SD INDd.O) IAPPL 1/15/90 

1 5 3 2 SD 1 SD SD i SD SD ND SD jSDd.Oi lAPPL 3/13/90 

5/33/30 i 50: . SD | SD SD 1 SD ND SD SD ISDiO.5) ITKIN '/18/30 

9/17/90 1 502 !iD i SD SD ND ND SD ND jND(l.O) jAPPL 9/26/90 

KDL 1 1 0.5 1 0,3 
: '- 1 

0,5 1 0,5 0.5 0.5 0.5 
. 1 

1 

KCL 1 1 1 1 30 i 75 630 
1 
i 1750 

1 

1 

FOOTSOTSS; SD = SCT DSTSCTSD AT INDICATED DSTECTION LIHIT 
SR = SOT RSPORTSD 
; i = KETHOD DETECTION LIHIT 
KDL = KETHOD DETECTION LIKIT 
KCL -- KAIIKUK CONT.AHINANT LEVEL 



GROUNDKATER .AN.ALYTICAL RESULTS 
('•J'J, iJ) 

IHATRII; I 
IGROUNDKATESR 1-

•SLL OK-1 

PARAKETERS 

DATS 1 
SAKPLED 1 

1 

.KSr.HOD BSNZSNE 1 CHLORO- 1 1,: - i 1,3 -
1 BENZESE IDICHLORO-IDIGHLGRO-
1 1 3ESIESE 1 BESZESE 

1 i 

• 1,J - ; 
DICHLORC-i 
BENZENE 1 

ETHYL 1 TGLUESE 
BESZESE 1 

' '('•'•ESE ; -E'E'ESCS 

1 /'' 9 ' 30 20 3,3iSR! 
1 ! 

SDiSRi i SD'SRl • SDlRi SDiSRi ; SDiSRi 1 SDiSRi „ ,^ .• .. . - , J - - . • ' r 
.t J ; .1 --. - j .. r . 

1 

5/39 1 '=030/3020 -SD' \ : i 1 SDIS.O! iSDdO.j; SDilO.O) SDilO.Oi i SDd.:' SDd.:i 1 SDi2,3i 1 ESA II 1333 

3/20/33 1 

•:^'> 
2,5 1 SD SD 1 SD 1 SD 1 SD 1 SD 1 SD • ̂APPL lC.-ll/:3 

KDL 0,3 1 0.: ; ;,3 ; 0,3 0,3 1 0,5 0.: 1 1,0 1 

3/24/90 1 
1 

502 5.1 1 ND I SD 1 SD 
1 

SD 1 
1 ! 

ND ND i SD 'APPL 10/9/30 

KDL 1.0 1 1,0 1 1.0 1 1,0 
i 1 

1 1.0 i 
i 

1.0 1 1.0 
1 1.0 i 

KCL ! 30 1 1 
1 ; 
1 75 1 680 1 1 1730 i 

FOOTNOTES; ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
SR = SOT REPORTED 

KETHOD DETECTION LIKIT 
KDL = KSTHOD DETECTION LIKIT 
KCL = KAIIKUK CONT.AKIN.ANT LEVEL 

/ 1 



GROUNDKATER ANALYTICAL RESULTS 
Iag/L) 

KATRII; 1 KELL EK-1 

1 P.AR.AKETERS 
1 

DATE : KETHOD | BSNZSNE CHLORO 1 1 , il -
. i . , 

-, - • ' ̂ |-^ 
ETHYL TOLUENE 1 lYL ENE 1 REFERESOE 

SAKPLED : BENZENE •DICHLORO-
' BESZENE 

IDIGHLGRO-'DICHLORO-
; BENZESE j BESZENE 

• BENZENE 

;.-3̂  j 3033 13.3 1 0,3: SDII,;) : 2,2; 2,0i i SDil.O; , SDd.O) SDiO,:! SDiO,:; i SDi 3,:i ' ISA II 193' 

3 12,'3 3 5 3' SD SD SD SD 1 SD SD SD SD |A??: ::'i-;35 

•: ;;;•:" •'--•vp i]nTi -|,-;ii;y-:\j,- CO; 11/13;33 

''DL '",3 0.5 3,3 
i 

3,3 1 0.5 0,5 0,5 1 , 3 i 

KCL 1 1 1 1,' 1-^5 530 1750 

FGGTSOTES; SD = SGT DETECTED AT INDICATED DETECTION LIKIT 
SR = SOT REPORTSD 
i i = KSTHOD DETECTION LIHIT 
KDL = KETHOD DETECTION LIKIT 
KCL = KAIIKUH CGNTAKIN.ANT LEVEL 

GROUNDKATER ANALYTICAL RESDLTS 
lug/L) 

KATRII; 
GRCUNDKATSER 

KELL DK-IA 

PARAHETERRS 

SAKPLED 
KSTIHOD 1 BESZSNE 

i 
1 
1 
1 

CHLORO
BENZENE 

1 1(2 -
IDICHLORO-
1 BENZENE 

i 1,3 - 1 1,4 -
IDICHLORO-jDICHLORO-
3ENZENE 1 BENZENE 

1 1 
1 1 
1 1 

STHYL 
BENZENE 

1 TOLUENE 1 XYLENE 

i 

1 

1 

1 REFERENCE 

5.•••33 
1 1 

5030/8020 |HD(12.5) |HD(25.01 INDISO.O) |ND(50.0) 1ND(50,0) ND(12.5) |ND(12,5) !ND(12.5) 1 ESA II 1989 

9/13/39 1 DRY 
1 DR! 

1 DRY 1 DRY 1 DRY 
1 1 

DRY 
1 

1 DRT i DRY 
1 

ICOF 11/39 

9/19/90 
1 

1 DRY 
; 

DRY 1 DRT 1 1 
1 DRY 1 DRY 
1 1 

1 
DRY 

1 DRY 1 
1 DRY 
1 

COF 11/13/90 

HDL 
1 

1 0.5 
1 

0.5 1 0.5 1 1 
1 0.5 1 0.5 

1 0,5 1 0.5 1 
1 1.0 

HCL 
i 

1 1 30 j 1 
1 1 75 

1 630 1 1750 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NCT REPORTED 
I i = HETHOD DETECTION LIHIT 
HDL = HETHOD DETECTION LIHIT 
HCL = HAIIHUH CONTAHINANT LEVEL 



ROUNDKATSR ANALYTICAL RESULTS 

.KATRII; 
iGROUSDKATEER 

KELL DK-IB 

PARAKETERS 

BSNZSNE 1 CHLORu-i ^ ^ . ' 5 _ 1,1 - 1 ETHYL ... - - .1 J i'i 3 LESS REFERESCE 
• ;i>(;;.ED i BENZENE IDICHLGRG-IDICHLORG-

1 BESZESE 1 BESZESE 
DICHLORG-I BiSZSSS 
BESZENS 1 

i 

O.iiSR! : SDiSR; ; SDJRi : SDiSRl . SDiSR. 1 SDiSRi SDiSRi ; SDiSR: :3A II :;33 

1 3'39 i 3 3 : 3 / 3 3 25 SD:3.3i 1 SD/l.Oi li":3.3i • SDII.3; SDd.Ol 1 SDd, 3; SD[0.3i [ SDd,:̂  3;A II 13:3 

502 3.3 SD SD SD SD ; SD SO SD APPL ::/ii.33 

1 5; • •! / •; 5 • •-• ij" .1 - . SD 1 SD ?,? SD ND .1. APPL 13/2,30 

y n T 
".JU C, 5 . 0 • 0.5 • 0,5 0,5 0.5 0,5 

1 
1.0 

1 HCL i ; I 'J 1 1 75 1 580 ' 7 C ̂  
1 1 J V 

FOOTNOTES; SD = SGT DETECTED AT INDICATED DETECTION LIHIT 
SR = SOT REPORTED 
( 1 = KSTHOD DSTECTION LIKIT 
KDL = KSTHOD DSTECTION LIHIT 
KCL = KAIIKUH COST.AHISANT LEVEL 



GROUNDKATER ANALYTICAL RESULTS 
•l-g/Di 

IKATRII; 
IGROUNDKATESR 

PARAHETERRS 

3 ATE 
AKPLED 

KETHOD I BENZENE ! CHLORG- • 1 . I'-i - ETHYL i TOLUESE I lYLSNE 
1 BENZSNS |DICHLORO-|DICHLGRO-dIDHLORO-| BENZ 

BESZESE I 3ESIESS : BESZSNE ' 
1 

REFERENCE 

SD 

SD 

SD 

SD 

SD SD 

SD 

SD I SD 
I 

SD I ND 

SD SD 

SD SD ';: ̂  • -i / ̂ , 

• j , ] •'.•, H 3,5 

7? 

SD = SGT DETECTSD AT ISDICATED DETECTION LIKIT 
SR = SOT RSPORTSD 
i I = KETHOD DSTECTION LIKIT 
KDL = KETHOD DETECTION LIKIT 
KCL = KAIIKUH CGNTAKIN.ANT LEVEL 

GROUNDKATER ANALYTICAL RESDLTS 
('jg/L) 

IKATRII; 
ĜROUNDKATSER 

KELL K-4 

PARAHETERS 

DATS 1 
SAHPLED 1 

1 
i 
1 

KSTHOD : BSNZSNE | CHLORO-
1 1 BENZENE 
i i 
1 1 
1 1 
.1 1 

1 1,2 -
IDICHLORO-
1 BENZENE 

1 1,3 -
IDICHLORO-
BENZENE 

1,4 - 1 
DICHLORO-I 
BENZENE I 

ETHTL 
BENZENE 

TOLUENE XYLENE 1 REFERENCE 

1 
1 
1 
i 
1 1 

9/13/89 1 602 
1 ( 
1 ND 1 ND 
.1 1 

1 2 1 ND 13 ! 
1 1 

ND ND ND 
1 
IAPPL 10/17/39 
. 1 

9/19/90 1 
1 1 
1 DRT 1 DRT 
.1 1 

1 DRY 1 DRY 
1 1 

DRY 1 
1 1 

DRT DRT DRY 
1 
ICOF 11/13/90 
. 1 

KDL i 1 1 
1 1.0 1 1.0 
.! 1 

1 1.0 1 1.0 
1 1 

1.0 1 1.0 1.0 1.0 
1 
1 

1 
UflT 1 

1 1 

1 1 1 30 75 1 680 1750 1 

FOOTNOTES; ND = NOT DETECTED AT INDICATED DETECTION LIKIT 
NR = NOT REPORTED 
( ) = KETHOD DETECTION LIHIT 
KDL = HETHOD DSTECTION LIHIT 
KCL = H-AIIHUH CONTAHINANT LBVEL 



GROUNDKATER ANALYTICAL RESULTS 
!ug/L) 

•KATRII; 
.GRGUSDKA: EER 

KELL KK-3 

P.ARAHETSRS 

SAKPLED . 

i 

KETHOD • i BSNZSNE | CHLORO- | 1,2 -
1 • • 1 BENZENE IDICHLORO-

1 1 BESZSNE 

1,3 -
DICHLORO-
BSNZSSE 

i 1,4 - 1 
IDICHLGRO-I 
i BENZSNS 1 

ETHYL 1 
SSSZESS 1 

TGLUESE lYLESE REFERENCE 
; 

3 11/33 533 , SD i SD i SD SD ! 11 n 1 
1 -'̂  ! 
I 

SD SD 

}; ̂  i , ̂;.' ' DRY DRY 1 DRY DRY 1 DRY 1 DRY 1 DRY DRY 10' 11 / • • -0 

KDL i :.3 1 5,3 i 3,0 
' : 1 

5,0 1 5.'3 i 3,0 

KCL 11 30 1 '5 1 580 1 * " C .'I ' 

SD = SOT DETECTED AT INDICATED DETSCTIC S LIHIT 
SR = SGT RSPORTSD 
I 1 = KSTHOD DETECTION LIKIT 
KDL ' KETHOD DETECTION LIHIT 
KCL = KAIIKUK CGNTAKIN.ANT LSVEL 

GROUNDKATER ANALYTICAL RESDLTS 
(ug/L) 

IKATRII; 
IGRGUSDKAT: 

KELL K-5 

PARAHETERS 

DATE 1 
S.AKPLED 1 

i 

1 

1 

KSTHOD i BENZENE 
1 
1 

i 
1 
.1 

CHLORO
BENZENE 

1 1,2 - 1 1,3 - 1 1,4 - 1 
|DICHL0R0-|DICHL0RO-|DICHL0R0-| 
1 BENZENE 1 BENZENE | BENZENE | 
I I I I 
1 1' 1 i 

ETHYL 
BENZENE 

TOLUENE XYLENE 1 RSFERENCE 
1 
1 

i 
! 

3/12/39 1 602 1 
1 ND 

ND 1 ND 1 ND 
1 1 
1 !iD 1 ND 

ND ND 
1 

I.APPL 3/28/39 

3/24/90 ! •| 
1 DRT 

DRT 1 DRT 1 DRT 1 DRT 1 DRT DRT DRT iCOF 11/13/90 

KDL 1 i 0,5 0.5 1 0.5 1 0.5 1 0.5 1 
1 1 

0.5 0,5 0.5 1 

HCL 1 
i 

1 1 30 1 i • 
1 1 
1 75 1 680 1750 1 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIKIT 
. NR = NOT REPORTED 
! ) = KETHOD DETECTION LIHIT 
HDL = HETHOD DETECTION LIHIT 
KCL = KAXIHUH CONTAHINANT LEVEL 



GROUSDKATSR ASALiTICAL RESULTS 
iug/L) 

IHATRII KELL KK-2 

PARAKETERS 

KETHOD I BENZENE | CHLORO-
3AKPLED I BENZSNS iDICHLORG- DICHLORG-IDICHLORO

ETHYL 1 TOLUENE i iYLESE 
BENZENE ! I 

REFERESCE 

! i BESZESE i SESIESE i BENZENE ; ! 

5020 1 SDiSR) SD'SR; i SJ;SR; SDiSRi SDiSR; i SDfSRi ; SDiSRi : SDiSR! • ESA II . 335 

5/S9 i 3330/3020 1 SDi0.5i SDd.Oi 1 SDil,01 ! SDd.O! 1 SDd.Ol i SDiO.Si | SDiO.:) | SDi0.3i ISA II 1 

5/12/39 1 502 i SD SD SD SD . SD SD 1 SD SD APPL 3̂33 
1 

3/23/90 i 50 2 SJ SD SD 
: i , 1 1 

SD SD 1 SD 1 SD 1 
i , 1 1 

SD IAPPL 13/1 

unr ' 
u 

:' ,3,5 1 ; 1 -i : 1 0.3 1 0.: 1 0.5 i 0,5 | 0,5 i 

KCL 1 , 1 30 i 1 1 75 1 530 1 1 17-0 1 

FOOTNOTES; ND = NOT DSTSCTSD AT ISDICATED DETECTION LIKIT 
NR = NOT RSPORTSD 
i ) = HSTHOD DETECTION LIHIT 
HDL = HET.HOD DETECTION LIHIT 
HCL = KAIIKUH CONTAHINANT LSVEL 



GROUNDKATER ANALYTICAL RESULTS 
(ag/L) 

KATRII: 
•GROUSDKATEER 

KELL DK-2A 

PARAHETERRS 

KETHOD I BESZENE 1 CHLORO- j 1,2 - | 1,3 - \ \,i -
I I BENZENE iDICHLGRO-dlCHLORO-lDICHLGRO-

I BSNZSNE I BESZESE ! BESZENE 

'"H'''L 
E5NZESS 

LUESS I liYLESE EFERESCE 

•;v 

SD SD 

3.5 

SD SD SD 

30 75 530 1̂53 

FGGTSOTES; SD = SGT DETECTSD AT ISDICATED DSTECTION LIKIT 
.SR = SGT RSPORTSD 
i i = KSTHOD DETECTION LIHIT 
KDL = KSTHOD DETECTION LIKIT 
KCL = KAXIHUH CONTAHINANT LEVEL 

GROUNDKATER ANALYTICAL RESDLTS 
(ug/L) 

IKATRII; 
IGRCUNDKATSER 

KELL DK-2B 

PARAHETERRS 

DATE 1 
3AKPLSD 1 

i 

1 BENZENE 

i 
< , 
1 

CHLORO- t 1,2 -
BENZENE DICHLORO-

1 BENZENE 

1 1,3 -
IDICHLORO-
1 BENZENE 

1,4 - j 
DICHLORO-I 
BENZENE 1 

t 
i 

STHYL 1 TOLUENE 
BENZENE 1 

i 
i 

1 lYLSNE j REFERENCE 
1 ! 
1 1 
1 1 
1 1 
1 1 

3/13/39 1 602 1 HD ND ND 1 ND ND 1 1 
ND 1 ND 

1 
1 ND IAPPL 10/2/39 

1 

•| 
1 1-0 

1.0 1,0 i 1.0 1 1.0 1 1.0 i 1.0 
.| 1 
1 1.0 i 

?,' 25 /90 1 602 

•| 
1 ND 

ND ND 1 ND 1 HD 1 ND { ND 1 ND IAPPL 10/18/90 

KDL 1 
•| 
i 0.5 0.5 0.5 1 0.5 1 0.5 1 0.5 1 0.5 1 0.5 1 

KCL 
( 
1 1 30 1 1 75 1 680 1 I 1750 1 

FOOTNOTES: SD = NOT DETECTED AT INDICATED DETECTIOl LIHIT 
NR = NOT REPORTED 
( ) = HETHOD DETECTION LIHIT 
KDL = HETHOD DETECTION LIHIT 
HCL = HAXIHDH CONTAHINANT LEVEL 



GRODIDVUTER AI&LTTIC&L RESULTS 
(ug/L) 

HATRII: 1 
GROUHDI&TEER j 

KELL DI-2C HATRII: 1 
GROUHDI&TEER j 

PARAHETERRS 

D&TE 1 HETIOD | 
SAHPLED 1 I 

BENZENE 1 CHLORO-
1 BENZENE 

1 1,2 -
IDICILORO-
1 BENZEHE 

11,3 - 1 1,4 - 1 
iDICHLORO-|DICHLORO-| 
1 BEHZENE j BEHZEHE | 

ETHTL 
BEHZEHE 

TOLIEHB ZTLENE REFEREHCE 

9/18/89 1 602 i ND 1 ND 1 HD 1 HD 1 HD HD HD ND IAPPL 10/11/89 

9/24/90 1 602 | ND 1 ND 1 HD 1 HD 1 HD HD HD HD jAPPL 10/9/90 

HDL 1 1 0.5 1 0.5 1 0.5 1 0.5 1 0.5 0.5 0.5 1 0.5 

HCL 1 1 1 1 30 1 1 75 680 1 1750 

FOOTHOTES; • ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = HOT REPORTED 
( ) = HETHOD DETECTION LIKIT 
HDL = HETSOD DETECTIOH LIHIT 
HCL = HAXIHCH COHTAKIHANT LEVEL 

GRODHDWATER AHALTTICAL RESOLTS 
(ug/L) 

KATRH: 
GRODHDKATEER 

KELL MR 

PARAHETERS 

DATE 1 
SAHPLED 1 

I 
1 

i 

HETHOD 1 
1 
1 
1 

i 

BEHZEHE CHLORO-
BEHZEHE 

1 1,2 -
IDICHLORO-
1 BEHZEHE 
1 
1 

1,3 -
DICHLORO-
BENZEHE 

1,4 - 1 
DICHLORO-I 
BEHZEHE ! 

ETHTL 
BEHZEHE 

TOLUEHE. ITLEHE REEEREHCE | 

9/11/89 i 602 
1 

ND ND 
-| 

1 ND 
1 

HD 1 HD 1 RD HD HD IAPPL 9/28/89 

9/24/90 1 602 ND ND 1 HD HD 1 0.6 1 HD HD HD IAPPL 10/9/90 

HDL i 0.5 0.5 1 0.5 0.5 1 0.5 1 0.5 0.5 1 0.5 
i 

KCL 1 1 30 1 1 75 I 680 1 1150 
1 

i 

FOOTNOTES: vrt . vr.m 
111! - . l U i DETECTSD AT ISDICA TED DETECT! ON LIHIT 
SR = HOT REPCRTED 
i i = KSTHOD DETECTION LIKE? 



GROUNDKATER ANALYTICAL RESULTS 
(ug/L) 

KATRII; 
GROUSDKATSSR 

KELL KK-1 KATRII; 
GROUSDKATSSR 

1 
i PARAHETERS 

DATE KSTHOD 
1 

1 BENZENE 1 CHLORO-
1 1 BENZENE ' • ! 

1,2 - 1 1,3 - 1 1,4 - 1 
DICHL0R0-|DICHLORO-!DICHLCRO-| 
BENZENE 1 BESZENE | BENZENE | 

ETHYL 1 TGLUESE 
BESZSNE ; 

IYLESE 1 R EFERESCE 

: SD SD SD • SD- i SD 1 
.1 : 1 

ND SD SD A?? L 3• 23/39 

?.-24/?') :KISSING RE •'!!•! 
1 ; 1 ; , 

KDL 3.3. I 3.0 
1 ! 1 

5.0 1 5.0 1 5,0 1 5,0 5,0 3.0 • 

KCL 1 i 1 30 
i i 
1 j 1 C I 530 ; 1730 i 

EOGTSGTES; SD -- SOT DETECTED AT ISDICATED DSTSCTIOS LIKIT 
•I? - H'̂'" P.S'̂ T̂Sj 
I I = KSTi-iOB DETECTION LIHIT 
KDL = .KSTHOD DSTECTION LIHIT 
KCL = K.AIIKUK CONTAHINANT LSVEL 

I 
I 
I 
I 



GROUSDKATSR ANALYTICAL RESULTS 

IKATRII; 
IGROUNDKATER 

KEL 

PARAKETERS 

I DATE 
iSAKPLED 

KETHOD IBENZENE jCHLORO- I 1,2 - I 1,3 - I 1,4 - | ETHYL j TOLUENE j lYLENS I REFSRSNCS 
i IBENZENE IDICHLORO-IDICHLGRCIDICHLGROIBENZENS | 
I I i 2ENZENE 1BENZESE IBESZESE | ; 

j ^ i 1 i i i 1 ! . ^ 

3020 1 SDiSRi i SDiSRl SDISR! 1 SDiSRi SDiSRi 1 SDfSRi '• SDiSR) 1 SDiSR! ; SSA 

-' •--:•:-. •' 14 / J 1 503 SDil.Oi i SD 11.; i V J.', 3 • iSDi:,3! SDil.Oi SDIl.Ol ; SDIl.Oi ;SD;l,Oi APPI :̂'3/33 

3/5/33 532 SD 1 SD SD 1 SD SD ; SD SD .SDIl.Ol IAPPL 10/3.-33 

12/20/39i 502 1 SD . SD SD 1 SD SD 1 SD 1 SD iSDil.Oi APPL 1'1̂/30 

3'5.90 1 ' ."t 
-J . _ 

1 

; SD i SD SD SD ND 1 ND SDd.Oi APPL 3/13/30 

0 . L 1 SD 1 SD SD 1 SD SD 
1 < 

i ND 1 ND 'sD!0.5i 
I 

I'KIN "/13/90 

3/17/90 ^ 502 : SD 1 SD SD i SD ND 1 SD ND 'iNDll.O) 
. i 

1 
IAPPL 9/26/30 

1 

KDL j 0.5 j 0,3 
.1 1 

3,5 1 0,3 
1 

3.5 
i ! 

1 0,5 1 
1 1. 

0,5 
1 

. 1 

i •• -• 

KCL 1 1 30 i i 680 i 1 1750 i 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NCT REPORTED 
( i = KSTHOD DSTSCTION LIKIT 
KDL = KETHOD DSTSCTION LIHIT 
KCL -- KAIIHUH CONTAHINANT LSVEL 



APPENDIX A-2 

GROUNDNATER - PESTICIDES 



GROUNDKATER ANALYTICAL RESULTS 
(ug/L) 

IHATRII; 
IGROUNDKATER 

KELL K-3 

P.ARAHETSRS 

j DATS I HETHOD 
ISAKPLED I 
I 1 I. 

ENDRIN I LINDANE HETHOIY- ITOIAPHENE 
CHLOR I 

2-4-D I 2,4,5-TP | REFERENCE 
• I iSILYEIl I 

I 

I 4/96 ITITLS 22 
I 

I KCL 

SDiO. I ND(0.05) I SD(0.3) | NDd.O) 

i i 100 

ND(5.fl) 
I I 

I SDd.O! I BSK 1987 

' 10 i 3 

GROUNDKATER ANALYTICAL RESULTS 
(ng/L) 

HATRII: 
GROUNDKATER 

KELL K-6 

PARAKETERS 

DATE i HETHCD | SNDRIS | LINDANE I HETHOIY- ITOIAPHSNE | 2-4-D | 2,4,:-TP ., REFERENCE | 
SAHPLED 1 I i I CHLOR | i j 'SILVEIi , | 

I 1 i 1 ' i ! i 

4/36 ITITLE 22 
, , 1 

1 NDICll 1 ND!fl.05! | ND!0,3! 1 ND(l.O) i ND;5.O)- 1 NDil.Oi ! BSK 1S87 

KCL 1 1 0.2 1 1 100 i : 1 
1 i I'J 

FOOTNOTES: SD -- N OT DETECTED .AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 

1 ) = .KETHOD DETECTION LIHIT 
KCL = HAIIHUH CONT.AKINAHT LEVEL 



GROUNDKATER ANALYTICAL RESULTS 
(ug/L) 

IHATRII: 
IGROUNDKATSR 
i 

KELL 2100 SORTH 

P.ARAHETSRS 

DATS 1 KET.HOD 1 SNDRIS ! LINDANE i HETHOIY- ITGIAPHENS | 2-4-D 1 3,4,:-T? i REFSRSNCS 
SAHPLED 1 1 

1 i 
1 1 

1 
1 
i 

CHLOR 1 1 
1 1 1 
1 ; 1 

•j (SILVEI) 1 

1 

4/36 ITITLE 22 i SD(O.l) 
1 1 

SD(0,0:) 1 SD(0,31 1 SD(l.O) i SD(5,0) 1 SDd.O) ; BSK 1987 
1 

KCL 
: 1 

i 1 J • i 1 1 100 1 5 1 10 1 

GROUNDKATER .ANALYTICAL RESULTS 
iug/L) 

IHATRII: 
IGROUNDKATER 

KELL 2142 NORTH 

PARAHETERS 

DATS 1 HETHOD 
SAKPLED '• 

1 

i SNDRIS j LINDANE 

1 
1 
1 

HETHCIY-
CHLOR 

ITOIAPHENE 1 2-4-D 

1 i 
1 2 4,5-T? 
:SILVEI) 

REFSRSNCS 

4/.;6 ITITLE 22 ND(C.lj 1 ND(0.05) ND(0.3) 
i 1 
1 ND(l.O) i NDiS.O) 

1 SDd.Ol BSK 1937 

KCL 1 i 0.2 1 
i 

1 
100 

1 1 

1 5 10 • 

FOOTNOTES; ND = SOT DETECTED AT INDICATED DETECTION LIHIT 
SR = NOT REPORTED 
( ) -- KBTHOD DETECTION LIHIT 
HCL = KAIIKDH CONTAHINANT LEVEL 



GROONDKATER ANALYTICAL RESULTS 
(ug/L) 

IHATRII: 1 KELL 2158 NORTH 

! j PARAHETERS 

i DATS 1 KETHOD j ENDRIN 
ISAHPLED 1 1 
I ! 1 

1 LINDANE 

1 
1 

HETHOIY-
CHLOR 

ITOIAPHENE i 2-4-D 
1 1 
1 ! 

1 2,4,5-TP 1 REFSRSNCS 
1 (SILVEI) i 

1 4/36 ITITLE 22 j SDiO.l) 1 NDI0.05) SDIO.31 j ND(l.O) 1 SD(5.0) 1 SDd.O) i BSX 1337 

1 KCL 1 1 0.2 1 
1 100 1 5 1 ; 10 1 

FOOTNOTES: SD = SCT DETECTED AT INDICATED DSTSCTIOS LIHIT 
SR = NOT REPORTED 
( ) = KSTHOD DSTSCTION LIHIT 
KCL = KAIIKUH CONTAHINANT LEVEL . 

GROUNDKATER .ANALYTICAL RESULTS 
(ug/L) 

IHATRII; 
GROUNDKATER 

KELL 2188 NORTH 

PARAHETERS 

DATS I KETHOD j SSDRIN | LINDANE ! HETHOIY- ITOIAPHENE | 2-4-D I 2,4,:-TP ' REFERENCE 
SAKPLED I ' l l CHLOR | j j .iSILVEI) . 

j i t ! ; ' . ; 
I i i 1 i 
ND(0.05) 1 NDI0.3) i NDd.O) , SDir.O) | NDd.O) 4/86 ITITLE 

KPT •^ti I 

ND(O.l) 

0.2 

BSK 1937 

100 5 

FOOTNOTES: SD = SOT DETECTED AT INDICATED DETECTION LIHIT 
SR = SOT REPORTED 
; i = KETHOD DETSCTICN LIHIT 
KCL = KAIIKUH CCST.AHINANT LEVEL 



GROUNDKATER ANALYTICAL RESDLTS 
(ug/L) 

IHATRII; 
IGROUNDKATER 

KELL DK-IA 

PARAHETERS 

I DATS I KETHOD 
ISAHPLED I 

ENDRIN 1 LINDANE | KETHOIY- ITOIAPHENE 
I CHLOR I 

2-4-D I 2,4,3-TP IREFERENCS 
I (SILVEI) I 

3/86 ITITLS 22 | SD(0. SDIO.05) SDIO.3) 

100 

ND(l.O) SD(5.0) I ND(l.O) I BSK 1937 

KCL 0.2 

GROUNDKATER ANALYTICAL RESDLTS 
(ug/L) 

HATRII: 
GROUNDKATER 

KELL K-4 HATRII: 
GROUNDKATER 

PARAHETERS 

DATE 1 HETHCD 
SAHPLED 1 

ENDRIN 1 LINDANE 1 HETHOIY-
1 1 CHLOR 
1 1 

ITOIAPHENE 1 2-4-D 
! 1 
1 1 

1 2,4,5-TP 1 REFERENCE 
1 (SILVEI) 1 • 
1 1 
.1 1 

4/36 TITLS 22 ND(O.l) i NDiO.OSi i ND(0.3i i ND(l.O) ; ND(5.01 
1 1 
1 NDd.O) ! BSK 1937 

KCL 1 3,2 1 1 100 1 5 i 1 10 1 

FOOTNOTES: SD = NOT DETECTED .AT INDICATED DETECTION LSVEL 
SR = SOT REPORTED 
( ! = HETHOD DETECTION LEVEL 
KCL = HAIIHUH CONTAHINANT LEVEL 

I 
I 
I 
I 



GRODHDIfATER AHALYTICAL RESOLTS 
(ug/L) 

HATRII: 
GROUNDKATER 

KELL K-: HATRII: 
GROUNDKATER 

PAR.AHSTSRS 

DATS 1 HETHOD 
SAHPLED 1 

1 
1 

ENDRIN 1 LINDANE 
1 
1 

HETHOIY-
CHLCR 

ITGIAPHENS 1 2-4-D 
! 1 
I 1 

1 1 

2,4,:-TP i REFERENCE 
ISILVEI) i 

1 

4/36 ITITLS 22 ND(O.l) 1 SD(0.05) SD(0,3) i 1 
1 SDd.O) 1 SD(3,0! 

NDd.O) BSK 1537 

HCL 0.2 
1 

1 100 
1 - ' 10 1 

GROUNDKATER .ANALYTICAL RESULTS 
(ug/L! 

HATRII: 
GROUNDKATER 

KELL K-IR HATRII: 
GROUNDKATER 

P.AR.AHETERS 

DATE 1 HETHOD 
SAHPLED 1 

1 
1 

ENDRIN 1 LINDANE 

1 
HETHOIY-
CHLOR 

ITOIAPHSNE 1 2-4-D 

1 1 
1 1 
1 : 

1 2,4,5-TP 
I (SILVEI! 
1 

1 

REFERENCE 

1 

4/86 ITITLE 22 NDiO.l) 
1 
i ND(0.05) 

NDI0.3) 1 
1 SDd.Ol ; ND{5.0) 
1 ; 

1 SDil.Oi BSK 1937 

KCL 1 0.2 
1 
1 

100 1 i 10 

FOOTSCTES: ND = NOT DETECTED AT INDICATED DETECTION LIHI 
NR = NOT REPORTED 
( ) = HETHOD DETECTION LIKIT 
HCL = KAIIKUK CONTAHINANT LEVEL 



GROUNDKATER ANALYTICAL RESOLTS 
(ug/L) 

IHATRII; 
IGROUNDKATER 

KELL 1635 DSNSES 

PARAKSTERS 

! DATS I KSTHOD 
!SAHPLED I 

ENDRIN i LINDANE I KETHGIY-
I CHLOR 

:TOIA?HENE I 2-4-D 2,4,5-T? IREFERENCS 
(SILVEI) I 

4/86 iTITLS 22 ND{0,1| I NDIO.O:) | ND(0.3i SD;3.0! i ND(5.0i i SD(l.O) j BSK 1937 

KCL 100 

GROUSDKATSR ANALYTICAL RESULTS 
(ug/L! 

.KATRII; 
IGROUNDKATSR 

KELL 1642 JENSSS 

P.ARAHETSR; 

I DATE I KSTHOD 
ISAKPLED ' 

ENDRIN i LISD.ANE | HETHOIY- ITOIAPHENE | 2-4-D 
CHLOR 

-T? IREFERENCS 
ISILVEI! 

4/35 ITl NDIO.Ii i NSi0.05i ND(0.i NDd.O) I NDIS.OI I ND'l.O) | BSK 1957 

100 13 I 

FGGTSOTES; SD = NCT DETECTED A" INDICATED DETECTIOS LIKI 
SR = SOT REPORTED 
' ) = KETHOD DETECTION LIHIT 
KCL = KAIIKDH CONT.AHINANT LEVEL 



GRODHDIfATER AHALYTICAL RESDLTS 
(ug/L) 

HATRII: 
GROUNDKATER 

1 KELL 1346 JENSEN HATRII: 
GROUNDKATER 

1 PARAHETERS 

DATE 1 HETHOD 
SAHPLED 1 

1 

1 ENDRIN 
1 

1 

1 LINDANE 

i 
1 HETHOIY-
1 CHLCR 
1 

ITOIAPHSNE ' 2-4-D 
1 1 
1 i 

i 2,4,5-TP 
1 (SILVEI) 
1 
1 

REFEREHCE 

4/86 I'TITLS 22 i SDlO.l! 1 ND(0.05) 
1 

i NDiC3) I SDd.O) 1 SD(5.3i 1 SDd.O) BSK 1937 

KCL J . L 
1 
i 

1 
1 100 

1 5 1 i 10 BSE 133" 

GROUNDKATER .ANALYTICAL RESULTS 
(ug./L) 

IHATRII; 
IGROUNDKATSR 

KELL 1304 JENSEN 

PARAHETERS 

I DATE I KETHOD 
ISAHPLED I 

ENDRIN I LI.NDANS HETHOIY- ITOIAPHSNE 
CHLOR I 

2-4-D i 2,4,5-TP | .REFERENCE 
1 (SILVEI) I 

1 1 
4/86 ITITLS 22 | ND.'O.ll ND(0.05) I ND!0.3i | SDd.O) 

' I 
SD(5.0! 1 NDd.O) i BSK 1587 

I ! 

HCL 0.2 100 ! 5 

FOOTNOTES: ND = SGT DETECTSD AT INDICATED DETECTION LIHIT 
NR = SCT RSPORTED 
( 1 = KETHOD DSTSCTION LIHIT 
HCL = KAIIHUK CONTAHINANT LEVEL 



GROUNDKATER ANALYTICAL RESULTS 
(ug/L) 

IHATRII: 
IGROUNDKATER 

KELL 2429 SORTH 

PAR.A.KSTERS 

DATE 1 KSTHOD j SNDRIN 
S.AKPLED 1 1 

1 1 

LIND.ANS 1 HETHOIY- ITOIAPHENE j 2-4-D 
1 CHLOR 1 1 
I ' 1 1 1 1 

2,4,:-rP 1 REFERENCE 
! SILVEI) 1 

1 

4/36 
1 

TITLE 22 1 SDiO.l) SDiO.05) ND(0.3) NDIi.Oi | ND(5.01 SDd.O) BSK 1937 

KGL 1 0,2 100 : i 

GROUNDKATER .ANALYTICAL RESULTS 
(ug/Li 

IHATRII: 
IGROUNDKATER 

KELL 2121 JSNSEH 

PARAHETERS 

DATE j KETHOD ENDRIN 1 LIND.ANE 1 KETHQIY-ITOIAPHENE 1 2-4-D I 2,4,3-T? IREFERENCS 
SAHPLED 1 

1 

: 
i 

1 CHLOR i 1 1 (SILVEIi 1 

! 1 
; 1 

4/36 ITITLS 22 NDIO.l) i NDIO.OSi 1 SDIO.3) 1 NDi3.0! 1 ND(5.0) : SDd.O) i BSK 1327 

KCL 1 0.2 i 100 
• | 1 

1 5 1 : 10 1 

FCGTNOTSS; SD = NOT DSTSCTSD AT INDICATED DETECTION LIKIT 
NR = NOT REPORTED 
! ) HETHOD DETECTION LIKIT 
KCL -- HAIIKUK CONT.AHINANT LSVEL 



APPENDIX A-3 

GBCUNDNATER - NETALS 



GROUNDWATER ANALYTICAL RESULTS 
(ug/L) 

HATRIJ: 
GROUNDyATER 

UELL 2100 U. NORTH 

PARAHETERS 

1 DATE 
SANPLED 

HETHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE POTASSIUH SELENIUH SILVER ZINC REFERENCE 

7/84 6H/N NR ND(S) NDdO) ND(1) ND(5) 100(1000) NDdO) NDd) NDdO) NR SOOO(NR) ND(5) NDd) NR BSK 1̂07 ; 

3/8E 6H/N NR KNR) 90(NR) ND(1) NDdO) IIO(NR) NDdO) ND(2100) NR 19000(NR) NR NDd) NDdO) NR BSK 1387 1 

HCL 1000 50 1000 10 501 4000 50 45000 10 50 500DH 

GROUNDyATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATER 

WELL 2142 y. NORTH 

PARAMETERS 

DATE 
SANPLED 

HETHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE POTASSIUH SELENIUH SILVER .'INC REFERENCE 

7/84 GH/H NR ND(5) NDdO) NDd) ND(5; ND(90) NDdO) NDd) NDdO) NR 9000(NR) ND(5) NDd) NR BSK 1987 

3/86 am NR 3(NR) ?" ••" :;:;iOio) NDd'}) 140(NR) NDdO) ND(2100) NR 4000(NR) NR NDd) NDdO) NR BSK 1987 

HCL 1000 50 1000 10 50t 4000 50 45000 10 50 5000M 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LI.HT 
NR = NOT REPORTED 
( ) = HETHOC DETECTION LIHIT 
GH/H = GENERAL HINERALS/HETALS 
HCL = HAUHUH CONTAHINANT LEVEL 
» = HCL FOR CHROHIUH 6+ 
M = SECONDARY HCL 



GROUNDWATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATER 

yELL 1E35 JENSEN 

PARAHETERS 

DATE 
.SANPLED 

HETHOD ALUHINUH ARSENIC BARIUH iCADHIUH CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 

3/88 GH/H NR l.O(NR) 210(NR) : NDdO) NDdO) NDdOO) 30(NR) NDdO) NR 61500(NR) Id) NDdO) NR BSK 1987 

HCL 1000 50 1000 ; 10 50* 40C0 50 45,000 10 50 500011 

GROUNDyATER ANALYTii:.AL .fESULTS 
(ug/L) 

HATRII: 
GROUNDUATER 

WELL 2121 JENSEN 

PARAMETERS 

OATE 
SAMPLED 

HETHOD ALUHINUH ARSENIC . BARIUH :cADniun CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 1 

3/as GM/H NR KNR) 180(NR) : NDdO) NDdO) NDdOO) ;C(100) NDdOO) NR 75400(NR) NDd) NDdO) NR BSK 1987 

HCL lOOO 50 1000 : 10 501 4000 50 : 45000 10 50 5000H 

FOOTNOTES: M = NOT DETECTED AT INDICATED DETECTION LIMIT 
NR = NOT REPCRTED 
( ) = HETHOD DETECTION LIMIT 
GH/H = GENERAL HINERALS/HETALS 
NCL = HAIIHUM CONTAMINANT LEVEL 
I = MCL FOR CHROHIUH 6t 

i i = SECQtlDARY MCL 



GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

MATRII: 
GROUNDUATER 

NELL 1346 JENSEN 

PARAHETERS 

DATE 
SAMPLED 

HETHOD ALUHINUH ARSENIC BARIUM CADHIUH CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 

3/86 6H/H NR KNR) IIO(NR) NDdO) NDdO) NDdOO) 30(NR) NDdOO) NR 45300(NR) NDd) NDdO) NR BSK 1987 

HCL 1000 50 1000 to 50f 4000 50 2 45000 10 50 5000U 

GROUNDyATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATER 

NELL 1642 JENSEN 

PARAMETERS 

OATE 
SAMPLED 

METHOD ALUHINUH ARSENIC BARIUM CADMIUn CHROHIUH FLUORIDE LEAD MERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 

3/86 GM/M NR KNR) 150(NR) NDdO) NDdO) NDdOO) lO(NR) NDdOO) NR 39900(NR) NDd) NDdO) NR BSK 1987 

HCL 1000 50 1000 10 501 4000 50 0 45000 10 50 50001* 

FOOTNOTES: NO = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 
( ) = METHOD DETECTION LIMIT 
GH/H = GENERAL HINERALS/HETALS 
MCL = HAIIHUH CONTAMINANT LEVEL 
I = ,1CL rCR CKROHfUH L* 

: i = SECONDARY HCL 



GROUNDyATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATER 

UELL 2429 NORTH 

PARAHETERS 

1 DATE 
ISAMPLED 

METHOD ALUHINUH ARSENIC BARIUM CADHIUH CHROMIUM FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 1 

3/86 6N/N NR t 170(NR) NDdO) NDdO) I10(NR! ,",L;(2100) KR 41200(NR) 2d) NDdO) NR BSK 1987 

HCL 1000 50 1000 10 501 4000 50 2 45000 10 50 5000»* 

GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

MATRII: 
GROUNDUATER 

yELL 1304 JENSEN MATRII: 
GROUNDUATER 

PARAMETERS 

OATE 
SAMPLED 

METHOD ALUHINUH ARSENIC BARIUM CADMIUM CHROMIUM FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUM SILVER ZINC REFERENCE 

3/86 GH/M NR 2(NR) 190(NR) NDdO) NDdO) NDdOO) :0(NR) 4a300(NR) NDd) NDdO) NR BSK 1987 

HCL 1000 50 1000 10 50* 4000 50 2 ; 45000 10 50 50001* 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 
( ) = HETHOD DETECTION LIMIT 
GM/M = GENERAL HINERALS/HETALS 
HCL = HAIIMUH CONTAMINANT LEVEL 
I = HCL FOR CHROMIUM 6t 
»l = SEC3,1DARY MCL 



GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: UELL 2168 U. NORTH 
•KUUnUHHItK 

PARAMETERS 

DATE 
SAMPLED 

HETHOD ALUMINUM: ARSE.MC BARIUH CADHIUH CSROHIU?! 'LUORIDE LEAD HERCURY NICKEL NITRATE POTASSIUH SELENIUH SILVER ZINC REFERENCE 

7/84 GH/H NR : NO(S) NDdO) NDd) ND(5) IIO(NR) NOdO) NDd) NDdO) NR 50O0(NR) ND(5) NDd) NR BSK 1987 

3/86 GH/H NR : 3.0(NR) 40(NR) NDdO) NDdO) 130(NR) NDdO) N0(2100) NR 4000(NR) NR NDd) NDdO) NR BSK 1987 

MCL 1000 1 50 1000 1 ft 4000 50 2 45000 10 50 5000** 

GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

MATRII: 
GROUNDUATER 

HELL 2183 H. NORTH 

PARAMETERS 

1 DATE 
'SAMPLED 

NETHOD ALUMINUM ARSENfc BARIUH CADHIUH CHROMIUM FLUORIDE LEAD HERCURY NICKEL NITRATE POTASSIUH SELENIUH SILVER ZINC REFERENCE 

7/B4 GM/H NR NO (5) NOdO) NOd) ND(5) ICO(NR) NDdO) NDd) N'DdO) NR 7O0O(NR) ND(5) NDd) NR eSK 1987 

3/BG GH/H NR 3.0(NR) SO(NR) NDdO) NDd.'J) IIO(NR) NDdO) ND(2100) .•JR 6200(NR) NR NDd) NDdO) NR BSK 1987 

HCL 1000 50 10 50* 4000 50 45000 10 50 50001* 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED AT INDICATED DETECTION LIHIT 
( ) = HETHOD DETECTION LIMIT 
6H/r = KETHOO DETECTION LIMIT 
HCL = HAIIMUH CONTAMINANT LEVEL 
I = MCL FOR CHROMIUS 6t 
*» = SECONDARY MCL 



GItODIDIiTiB tlillTICU RtSOlfS 

NKRir 
GKOUHDIiMEII 

VBLL V-S 

PARAHirSRS 

DATE I KETHOD 
SAMPLED 

AL'j'HIIIUHl ARSEmc | BARIUM | CADHIUH | CHROMIDII |!LU0RIDE| LEiD |NERCORT I RICIEL IIITRATE I SELEIIUK | SHYER 

3/8e CN/H 
1 1 

HR i 13iNR) 1 
80|HS| 1 BD(10| I ID(IO) 1 KOIIO) 1 ID(10| IIDIlOai 1 IR 1 lOOINRI 1 4|liR| 1 HDIlOl 1 RR IBSK 1987 

KCL 1000 1 50 1 1000 1 10 i 50' i 4000 j SO 1 2 1 1 4S000 1 10 1 SO i 5000" 1 

ZINC REfERENCE 

GROUNDIATER ANAIYTICIL RESULTS 
(ug/l) 

HATKII: 
GROONDIATER 

VEIL U-S 

PARAKETERS 

DATE 
SAKPLED 

METHOD lALUKIIUKI ARSENIC 
1 i 
1 1 

1 1 
1 1 

BARIUH CADNIOK CHROKIUK lELDORTDEI LEAD jKBRCURf NICKEL INITRATE SELENIDK SILVER 1 ZINC REFERENCE 

H86 GK/K ; HR 1 ((DRI (0<HR| HDIlOj (0(101 1 HDIIOI 1 ND(IO) IKOdOO) IR i mm] HIIllOl 1 KR BSI 1981 

HCL 1 1000 1 50 1000 
10 50* 

1 400C 1 50 1 T 1 L 1 45000 10 50 1 5000" 

FOOTNOTSS; ND = HOT DETECTE!) AT ISDICATED DETECTION 
HR -- HOT REPORTED 
( ) = KETHOD DBTECTICS LIKIT 
ON/K • GtlERAL KETiLS/HISERALS 
KCL ' KAIIHUH COHTAKINAST LEVEL 
' ' HCL FOR CHROHIUH it 
" = SECOHDART KCL 

,IHIT 



GROUNDWATER ANALYTICAL RESULTS 
(ug/L) 

MATRII: 
GROUNDUATER 

HELL y-3 MATRII: 
GROUNDUATER 

PARAHETERS 

DATE 
SANPLED 

NETHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 

3/86 GH/H NR KNR) 360(NR) NDdO) 20(10) NDdO) 20(10) NDdOO) NR 400(NR) 1(10) NDdO) NR BSK 1987 

HCL 1000 50 1000 10 SOi 4000 50 2 45000 10 50 5000** 

MATRIX: 
GROUNDUATER 

UELL H-4 

PARAMETERS 

OATE 
SANPLED 

METHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROMIUM FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 

3/es GH/H NR 6.0(NR) 950(NR) 10(10) 50(NR) NDdO) NDdO) NDdOO) NR 2000(NR) l.O(NR) NDdO) NR BSK 1987 

MCL 1000 50 1000 10 50* 4000 50 2 45000 10 50 5000** 

FQDTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR ̂  NOT REPORTED 
( ) " HETHOD DETECTION LIMIT 
GH.'*' - :;"ALS/MINERALS 
MCL = HAIIHUM CONTAMINANT LEVEL 
* = MCL FOR CHROHIUH 6* 
*» = SECONDARY MCL 



GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATER 

UELL U-IR 

PARAMETERS 

1 DATE 
ISAHPLED 

METHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROHIUH FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUM SILVER ZINC REFERENCE ! 

! 3/86 GN/H NR KNR) 380(NR) NOdO) NDdO) ND".'' 

••:••;•;: 
NDd) NR 24000(NR) KNR) NDdO) NR ' BSK 1987 1 

: MCL 1000 50 1000 10 50* 4000 50 2 45000 10 50 5000** 

IMATRII: 
GROUNDUATER 

HELL U-2 : IMATRII: 
GROUNDUATER 

PARAHETERS I 

DATE 
SAHPLED 

HETHOD ALUMINUM ARSENIC BARIUH CADMIUM CHROHIUH FLUORIDE LEAD MERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 1 

3/86 GH/H NR 2(NR) 170(NR) NDdO) NDdO) NDdO) NDdO) NDdOO) NR 74000(NR) 4(NR) NDdO) NR BSK 1987 

HCL 1000 50 1000 10 50* 4000 50 2 45000 10 50 5000** 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIMIT 
NR = NOT REPORTED 
( ) = METHOD DETECTION LIMIT 
GH/H = GENERAL HETALS/HINERALS 
HCL - MAIIMUM CONTAMINANT LEVEL 
* = MCL FOR CHROHIUH 6+ 
** = SECONDARY MCL 



GRODIDVATER IIILITICAI, RESULTS 
|aq/M 

KATRII: 
GRODNDIATEER 

VELl DI-IC 

PARAMETERS 

DATE 1 
SAKPLED 1 

KETHOD 1 ALUHINUH 1 ARSENIC 1 BARIUK ICADHIUH CHROKIUK COPPER 1 FLUORIDE 1 LEAD 1 HERCURT | IICKEL 1 HITRATE 1 SELENIUH SILVER I ZIIC 1 REFEREHCE 

8/36 i GK/H 1 NR 1 2|S) 1 9onoi 1 NDjlO) HDUOI 10(101 i 10(10) 1 HD(5| 1 HD(100| 1 HR 113000(4400)1 ID(5| HDIIO) 1 miio) 1 BSI 1987 

KCL 1 1 1000 1 SO 1 1000 1 10 SO- 4000 1 SO 1 2 1 1 1 45,000 1 10 50 1 SOOO" 1 

GROUHDIATER AHALYTICAL RESULTS 
(ug/L) 

KATRII: 
GROOHDIATEBR 

IBLL DV-2A 

PARAKETERS 

DATE 1 
SAHPLED I 

HETBOD 1 ALUKIHUK 1 ARSENIC 1 BARIUH ICADHIUH I CHROHIUH COPPER 1 
1 

LEAD 1 HERCURT 1 BICKEL 1 NITRATE SELENIUH 1 SILVER 1 ZINC 1 REFEREICE 

8/a( 1 GK/K i BR 1 2(5) 1 NR 1 IR 1 IR BD(10| 1 BD(5| 1 NR 1 NR 1 NR ND(5) 1 BR 1 NDIIO) 1 BSK 1987 

KCL 1 1 1000 1 50 1 1000 1 10 1 SO- 4000 1 SO 1 2 1 1 45000 10 I SO 1 SOOO" 1 

FOOTNOTES: ND -- SOT DETECTED AT INDICATED DETECTION LIHIT 
HR ° BOT REPORTED 
( I -- KETHOD DETECTION LIHIT 
GH/K = GEHERAL HIBERALS/HETALS 
KCL -- HAIIHUH COBTAKIHABT LEVEL 
• « HCL FCR CHROHIUK 6t 
" ' SECOHDART HCL 



GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

IHATRII; 
1GROUNDUATEER 

UELL CU-IA " : IHATRII; 
1GROUNDUATEER 

PARAHETERS 

; DATE 
1 SAMPLED 

: METHOD 1 ALUHINUH I ARSENIC ; BARIUH CADHRW COPPER FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUM SILVER ZINC REFERENCE ; 

1 8/86 GH/M NR 8(5) 0.00(10) NDdO) 60(10) NDdO) NOdOl 6(5) NDdOO) NR 5000(4400) 1(5) NDdO) 20(10) BSK 1937 : 

1 HCL 1000 50 1000 10 50* 1000** 4000 50 2 45,000 10 50 5000H 

GROUNDUATER AHALYTICAL RESULTS 
(ug/L) 

IMATRII: 
!GROUNDUATEER 

UELL DU-IB ; IMATRII: 
!GROUNDUATEER 

PARAHETERS 

1 DATE 
: SAHPLED 

HETHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROHIUH COPPER FLUORIDE LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE , 

8/86 : GN/H : NR 215) ; 130(10) MdC) NDdO NDdO) ,NDd0) ND(5) ,\'C(150) NR 15000(4400) ,';D(5) NDdO) 10(10) S3K 1937 . 

MCL : 1000 , 50 1 1000 , 10 50* 1000** 4000 50 : 45,000 10 50 5000»* 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIMIT 
NR = SOT REPORTED 
( ) = METHOD DETECTION LIMIT 
GH/M = GENERAL HINERALS/HETALS 
HCL = MAIIHUH CONTAHINANT LEVEL 
• = HCL FOR CHROHIUH 6* 
I* = SECONDARY HCL 



GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATEER 

UELL DU-2C 

PARAHETERS 

DATE 
SAMPLED 

METHOD ALUHINUH ARSENIC BARIUH CADHIUM CHROHIUH COPPER LEAD HERCURY NICKEL NITRATE SELENIUH SILVER ZINC REFERENCE 

8/86 GM/M NR 2(5) 120(10) NDdO) NDdO) NDdO) N0(5) NDdOO) NR 20000(4400) ND(5) NDdO) 20(10) BSK 1987 

HCL 1000 SO 1000 10 50* 4000 50 2 45000 10 50 5000" : 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIMIT 
NR = NOT REPORTED 
( ) = METHOD DETECTION LIMIT 
:;• • - CENERAL HINERALS/HETALS 
MCL = MAIIMUM CONTAHINANT LEVEL 
* = HCL FOR CHROMIUM 6+ 
*< SECONDARY NCL 



GROUNDUATER ANALYTICAL RESULTS 
(ug/L) 

HATRII: 
GROUNDUATEER 

UELL Dy-2A HATRII: 
GROUNDUATEER 

PARAHETERS 

DATE 
SAMPLED 

HETHOD ALUHINUH ARSENIC BARIUH CADHIUH CHROMIUM COP/ER LEAD HERCURY NICKEL NITRATE SELENIUM SILVER ZINC REFERENCE 

a/86 GH/H NR 2(5) NR NR NR NDdOl ND(5) NR NR NR ND(5) NR NDdO) BSK 1937 

HCL 1000 50 1000 10 50* 4000 50 45000 10 50 5000** 

HATRII: 
GROUNDUATEER 

UELL CU-2B 

PARAHETERS 

: DATE 
1 SAHPLED 

HETHOD ALUMINUM ARSENIC BARIUH CADHIUH CHROMIUM COPPER LEAD HERCURY NICKEL NITRATE SELENIUM SILVER ZINC JEFERENCE 

8/86 GH/H NR 1(5) 200(10) NDdO) NDdO) NDdO) NDdO) 200(100) NR 600(4400) ND(50) NDdO) NDdO) BSK 1987 

MCL 1000 50 1000 10 50* 4000 50 2 45000 10 50 50O01* 

FOOTNOTES: ND = NOT DETECTED AT INDICATED DETECTION LIHIT 
NR = NOT REPORTED 
( ) = HETHOD DETECTION LIMIT 
GH/M = GENERAL MINERALS/METALS 
MCL = HAIIHUM CONTAHINANT LEVEL 
* = HCL FOR CHROHIUH £• 



APPENDIX A-4 

GROUNDWATEn̂  - WATER QUALITY PARAMETERS 



GROUIDVATER ABALYTICAL RESULTS 
IM/L) 

KATRII: 
6RODB0VATER 

VBIL KV-1 (SBALLOI) 

PARAKETERS 

1 DATE 
1 SANPLED 

NETHOD 1 PB 
I(FIBID) 

TOTAl 
DISSOLVED 
SOLIDS 

lALEALIBITT 
IIBI-
ICARBOBATE) 

SPECIFIC 1 
CORD. 1 

(licroibosl 
/cDI 

CBLORIDE IBITRATE-I jAKKOBU-B jORGABIC-B 1 TII SULFATE SULFIDE TOTAL 1 
BARDIESS 1 

COD I SODIUK POTASSIUH CALCIUH HAGNBSIUH | IROB REFERENCE 1 

1 1/3/89 vg 1 6.92 9}( 1 728 1270 1 72 1 2.32 1 BR 1 BR 1 <5 22.9 • t • 8(0 1 (.7 1 99.4 1 22 173 1 100 1 57.5 |COF 3/89 

(/6/I9 >g 1 i.i 1080 1 8(4 1(70 1 SI 1 (.7 1 BD 1 BD I BD 18 O.U 780 1 6.4 1 96 1 9.4 70 r 82 1 ID |COF 7/21/89 

9/12/8) <ii 1 S.9 1100 1 9(0 1730 1 (( 1 2 1 BD 1 BD 1 BD 24 BO 845 1 14 1 100 1 9.8 180 1 8' 1 ID jCOF 11/6/89 

12/22/89 1 (.8 1040 1 89( 1S84 1 S( 1 4.8 1 t 1 ^ 1 BD 27 BO 810 1 9.4 1 95 1 9.2 85 1 84 1 ID ICOF 3/15/90 

3/7/90 ig 1 M 12(0 1 881 1(80 1 4( 1 (.4 1 t 1 * 1 BD 24.( BD 850 1 BD 1 92 1 10 170 1 83 1 ID 1 COF 4/9/90 

e/13/90 vg 1 7.15 10(0 1 897 BB 1 49 1 5.8 1 » 1 * \ <1 26 <0.5 790 1 5 1 100 1 9.3 170 1 86 1 0.05 |COF 7/21/90 

10/31/90 og 6.9 1100 1 932 BR 1 120 1 5.3 1 ' * 1 ** 1 <1 28 <0.1 ess 1 30 I 97 1 '.1 190 1 45 1 <0.0S |COF 10/31/90 

1 1 1 1 1 1 1 1 1 1 1 1 1 

KDL 100 1 S 2 1 0.1 1 1 1 1 1 1 1 0.1 10 1 5 1 O.OS 1 O.OS 0.2 1 0.06 i O.OS 

ICL 1 4S 1 1 1 1 1 0.3* 

FOOTIOTBSi BA 
ID 
IB 
( I 
HOL 
HCI 
vg 

* III 

IOT AIALYZED 
IOT DBTECTKD AI IIDICATEO DETECTIOl LIHIT 
IOT BIPOirED 
KEIBOD DETECTIOB LBVEL 
IBIHOO OBTtCTIOB LIVEL 
HUIKOK COITAKIBABI LEVEL 
IATE8 gUALITI 
BOK DBIECTEO TBBBF08B BOT ABALTZEO 
SICOIDAB! KCL 
< 1 l)/l TIB ITVIBIBG LABOBATORT) 
SAHPLE BOT PRESERVED 



GRODBOVATBB ABALITICAL RESOLTS 
(•9/1) 

KATRII: 
GRODIDVATER 

lELL KI-2 

PARAHETERS 

DATE 
SANPLED 

KBTHOD 1 pB 
lirmD) 

TOTAL 
DISSOLVED 
SOLIDS 

lALIALIBITT 
l(BI-
ICARBOBATE) 

SPBCIFIC 1 
COBO, 1 

(licroibosl 
/cill 

CHLORIDE BITRATE-B AKKOBIA-B lORGABIC-l 1 lEB SDLFATE SULFIDE TOTAL 1 
UAROBESS 1 

COD 1 SODIUH POTASSIUH CALCIUH KAGHESIUK | IROB REFEREBCE 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 

1/3/89 »« i (.88 714 1 481 ISIO 1 10( i 0.41 1 ll> 1 BR 1 <5 18.7 1 t l (75 1 <i 1 107.1 1 36.9 123 1 98.1 1 131 i COF 3/89 

(/(/89 »g 1 (.( 904 1 (84 1530 1 120 1 0.(4 1 BD 1 BD 1 BD 15 0.23 (20 1 7.8 1 110 1 9.6 120 1 (9 1 0.08 |COF 7/21/89 

9/12/89 vg 1 6.2 978 1 732 1(00 1 130 1 0.55 1 BD 1 BD 1 BO 19 0.21 (95 1 8 1 120 i 10 140 1 IS 1 ID jCOF 11/6/89 

4tb giR BOT REPORTED | | I I 1 1 1 I I I I 1 1 1 1 1 1 1 

1/9/90 ig 1 7.3 82( 1 (22 1420 1 92 1 1.2 1 f 1 * 1 BD 17.1 BD (30 1 BD 1 96 1 10 130 1 72 1 BD 1 COF 4/9/90 

(/14/90 ig 1 7,5 8S0 1 657 BB 1 89 1 1.1 1 * 1 * 1 <1 19.1 <0.5 590 1 5 1 98 1 9-3 120 1 8̂ 1 0.12 {COF 6/14/90 

9/2S/90 1 7.25 860 1 (SI 1190 1 70 1 1.3 1 '* 1 '* 1 <1 18 <0.1 589 1 16 1 88 1 9.1 124 1 (8 1 0.08 ICOF 10/31/90 

1 IDI 100 1 5 2 1 0.1 I 1 1 1 1 1 1 0.1 10 1 5 1 0.05 1 0.05 0.2 1 • 0.06 1 0.05 

1 ICL 1 1 1 1 0.3' 

lOOTIOIESi IA 
BD 
BR 
I I 
lOL 
ICI 
vg 

» TBI 

BOT AULim 
IOI DBIECTID AT IIDICATED DETECTIOB LIBIT 
IOT BEPOITED 
NETBOO DITECTIOB LEVEL 
IITBOD DETECTIOB LBVEL 
lAIIIDI COIIAIIIAIT LEVEL 
VATBR gOALITT 
lOBI OBTECTED TBEBFOBE BOT ABALTZED 
SICOIDARI ICI 
< 1 iq/1 TIB (TIIIIBG LABORATORI) 
SAIPIB BOT PBESERVEO 



GROOlOIATEl UALTTICAL RESULTS 
(•f/L) 

lATRII: 
GRODBOVATEB 

VELl KV-3 (SBALLOI) 

PARAKETERS 

1 DATE 
1 SAIPLID 

IITBOD 1 pB 
I(FIEIO) 

TOTAL 
DISSOLVED 
SOLIDS 

lALIALIIITY 
l(BI-
ICARBONATE) 

SPECIFIC 1 
COBD. 1 

(licioibosj 
/cill 

CELORIDI IIITRATB-S lAKKOIU-B lORGAIIC-B 1 TIB SULFATE SULFIDE TOTAL 1 
HARDNESS { 

COD SODIUH IPOTASSIUH CALCIUH HAGHESIUK t IROH 1 RIFEREICB I 

12/28/88 19 1 (.95 1198 1 109O 2170 1 29 1 0.59 1 IB 1 BB 1 <5 123.5 <0.1 1075 1 6 8 1 82.9 1 15.3 210 I 114 1 12.1 1 COI 3/89 

6/7/89 »0 1 (.4 1340 1 1070 2020 1 33 1 0.52 1 ID 1 >D 1 10 34 0.3( 1100 1 ( 9 1 34 1 11 230 1 11° 1 0.04 ICOF 7/21/89 

9/14/89 10 (.2 1270 1 950 1920 1 29 0.48 HD 1 BO 1 ID 111 ID HOC 1 ND 84 1 11 225 1 120 1 0.1 ICOF 11/6/89 

12/2(/89 10 I (.9 12(0 1 1090 1820 I 27 0.52 1 t 1 * 1 ID 220 ID UOO 1 ID 84 1 10 110 1 110 1 ID ICOF 3/15/90 

3/6/90 BO (.6 1230 1 9(7 BR 1 28 0.37 IR 1 BR 1 BD 95.8 BD 1100 1 8 2 1 84 1 11 220 1 120 1 0.05 1 COF 4/9/90 

(/14/90 DRI 1 1 1 1 1 |COF 7/21/90 

9/24/90 DIT 1 1 1 1 1 ICOF 10/31/90 

1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

101 1 100 1 s 2 0.1 1 1 i 1 i 1 1 0.1 10 1 5 1 0.05 1 0.05 0.2 1 0.06 I 0.05 

ICL 1 45 1 1 1 1 1 0.3" 

FOOTIOTESi IA 
BD 
BB 
( 1 
KOI 
KCL 
VO 

t- TII 

IOT AIALIZEO 
IOT DETECTED AT IIDICATED DETECTIOl LIHIT 
IOT REPOBTED 
IBTHOD DITECTIOB LIVEL 
KETEOD DETECTIOB LEVEL 
m:m COITAKIBAIT LEVEL 
lATER BDALIII 
BOBE DETECTED TBEBFOBE IOT AIALYZED 
SECONOBRT ICL 



GRODIDIATEl AIALITICAL RESULTS 
(19/L) 

HATRII: 
GRODIOIATER 

VEIL KI-4 (SBALLOV) 

PARAHETERS 

DATE 
SAKPLED 

lETBOD 1 pH 
1(FIELD) 

TOTAL 
DISSOLVED 
SOLIDS 

lALKALIHITT 
l(BI-
jCARBOBATE) 

SPECIFIC 1 
COBD. 1 

(licroiboil 
/»)! 

CBLORIDE IBITRATE-B lAIKOBIA-B ;0RGiBIC-B 1 TIB SULFATE SOLFIDE TOTAL 1 
HARDIESS 1 

COD 1 SODIDK POTASSIUK CALCIUH IHAGNESIUK | IROH REFERENCE j 

12/29/88 ig 1 6.9 113( 1 1132 1740 1 10 1 1.6 1 BI 1 BK 1 <5 10.6 0.14 965 1 <5 1 89.9 1 19.2 173 1 HO 1 26.4 1 COF 3/89 

6/9/89 Bfl 1 «.4 1120 1 1140 18(0 1 8.5 1 0.3( 1 BD 1 BD 1 ND 7.7 0.3 900 1 ID 1 91 1 ''S 190 1 110 1 0.19 ICOF 7/21/89 

9/11/89 BO 1 C.2 1080 1 1050 1350 1 3.1 1 BD 1 BD 1 ID 1 BD 7.8 0.21 900 1 HD 1 75 1 8.8 170 1 100 1 HD ICOF 11/6/89 

12/22/89 10 1 (.7 1040 1 1040 1SS2 1 9.3 1 0.19 1 * 1 ^ 1 BO 7.8 BD 910 1 ND 1 80 1 8.7 93 1 100 I 0.07 ICOF 3/15/90 

3/6/90 »g 1 S.3 1060 1 10(0 1(50 1 ( 0.24 1 Bl 1 BB 1 BD 7.3 ID 910 1 7.8 1 72 1 8 180 1 110 1 0.09 1 COF 4/9/90 

(/ll/9a vg 1 7.15 1080 1 1010 BR 1 <2 1 <0.1 i <1 1 <1 1 <1 6.1 <0.S 910 1 <5 1 62 1 8.4 187 1 108 1 8 ICOF 6/11/90 

9/19/90 ORT 1 1 1 1 1 ICOF 10/31/90 

1 1 1 1 1 1 1 1 I ' I 1 1 

KDL. 100 1 5 2 1 0.1 i 1 i 11 1 1 0.1 10 1 5 0.05 1 0.05 0.2 1 0.06 i 0.05 

HCL 1 45 1 1 i 1 i 0.3' 

FOOTIOTESi IA 
ID 
IR 
( ) 
XDL 
KCL 
»g 

f TBI 

IOT AIALIZEO 
IOT DBTECTED AT IIDICATED DETECTIOB LIHIT 
BOT REPOBTED 
HETBOD DETECTIOB LEVEL 
lETBCD DETECTIOB LEVEL 
HAIIHUH COBTAKIBABT LEVEL 
VATER gUALITT 
BOBE DBIECTID THERFORB BOT AIALYZED 
SECOIDART ICL 



GROOBOVAIEB ABALITICAL RESOLTS 
(19/L) 

lATEII: 
GBOUBOVATER 

VELL OV-1 (IBTERBEOIATE) 

PABABETERS 

1 DATE 
1 SAIPIED 

HETHOD 1 PH 
1 (FIELD) 

TOTAL 
DISSOLVED 
SOLIDS 

lALIKLIBITT 
l(BI-
ICARBOHATE) 

SPECIFIC 1 
COBD. 1 

(licroibosl 
/Cl)| 

CHLORIDE IBITRATE-B lAHKOBIA-B lOBGABIC-l 1 TIB SOLFATE SDLFIOI TOTAL 1 
HARDBESS | 

COD SODIUH POTASSIUM CALCIUH IHAGNESIUM { IRON RBFBREKCE { 

1 1/17/89 Bg 1 7.2 724 1 (72 1180 1 8 1 0.(3 1 BR 1 BR 1 <5 9.2 0.11 575 1 7 i 80 1 13.6 69.4 1 58.6 1 0.44 1 COF 3/89 

6/9/89 vg 6.4 732 1 701 1230 1 10 1 0.35 1 BO 1 BD 1 BD 8 0.23 520 1 BD 8( ! 11 110 1 58 1 1.1 ICOF 7/21/89 

9/20/89 BO (.9 71( 1 672 1150 1 (.1 1 0.29 1 BD 1 BD 1 BO 9.8 0.11 512 1 BD 85 1 9.4 no 1 56 1 2.4 ICOF 11/6/89 

12/28/89 BO 7.2 (76 1 577 949 1 18 1 0.33 1 * 1 * 1 RD 11 BD 500 1 ND 75 1 9-2 47 1 48 1 0.08 ICOF 3/15/90 

3/(/90 BO (.8 (54 1 608 1090 1 ( 1 0.28 1 t 1 * \ 10 7.9 BD 480 1 HD 75 1 9.3 100 1 54 1 HD 1 COF 4/9/90 

(/14/90 ig 7.(5 58( 1 557 BR 1 11 1 0.3 1 t I * 1 <1 8.1 <0.5 420 1 <5 1 73 1 8 91 1 46 1 0.13 ICOF 7/21/90 

9/24/90 ng 7.05 (36 598 730 1 14 0.5 1 ** i t 1 <1 7.5 <0.1 4(5 1 14 1 70 1 8 100 1 51 1 0.06 ICOF 10/31/90 

1 1 1 1 1 1 1 1 1 1 1 1 1 

KDL j 100 5 2 0.1 1 1 1 1 1 1 0.1 10 i 5 i 0.05 1 0.05 0.2 1 0.06 1 0.05 

HCL j 45 1 i 1 1 1 0.3' 

FOOTBOTES1 BA 
BO 
BB 
( 1 
HDL 
KCL 
>g 

f TIB 

BOT ABALTZEO 
BOT DETECTED AT IBOICATED DETECTIOB LIHIT 
BOT REPORTED 
BETBOD DETECTIOB LEVEL 
BETIOD DETECTIOl LEVEL 
BAIIIOI COITAIIBABT LEVEL 
lATEl gOALITT 
lOlE DETECTED THERFORE IOT AIALIZEO 
SECOIDART KCL 
< 1 ig/1 TIB (TVIBIBG LABORATORI) 



GROUROBATER ABALITICAL EESDLTS 
(IB/LI 

lAIRlI: 
(ilODBOVilER 

VEIL V-3 (SBILLOB) lAIRlI: 
(ilODBOVilER 

PARAHETERS 

DATE 1 
SAIPLBD 1 

HETBOD 1 pH TOTAL 
DISSOLVED 

SOLIDS 

[ALEALIBITY COBDDCTABCE CILORIDE BITRATB-B lABHOBIA-B lORGAIIC-N 1 TIB SOLFATE SOLFIDE HARDBESS COD 1 SODIUH POTASSIUK CALCIUH HAGHESIUK IRON RBFEREICE 

I I I 1 1 1. I I I I 1 I I l . l 

7/84 1 Bg |(.((BR) 724(IB| 1 680(BR) 1129(BR) 21(BB) 1 HD(4.4) 1 BD(0.1| 1 BDIO.l) 1 BR 7(BR) 1BO(0.05) (49(BR| BD(2.0) 1 24(NR) 1 BR 175(NR) 1 52(NR) 10.0((IR) BSK 1987 

3/86 1 BO |6.((BR| 758(BR) 1 (95(NR) 115(0(BR) 1(BB) 1 BA 1 BA 1 BA 1 BR 15.8(BR) BA 68(|NR| NA 1 NR 1 BR 197(HR1 47(NR| 0.41(NR) BSI 1987 

12/27/88 1 1 (.89 884 1 858 1270 4 1 <0.1 1 BR 1 BR 1 <5 1 (.4 <0.1 600 <5 1 8.3 1 12.8 218 1 72.5 1 37.5 

6/5/89 1 BO 1 6.4 8(8 1 8(0 1430 32 1 BD 1 BO 1 BD 1 BD 1 5.2 1 ID 870 ND I 5 1 4.3 240 1 60 1 0.46 

9/11/89 1 BO 1 (.1 1010 1 9(0 1350 3.1 1 BD 1 BD 1 ID 1 BD 1 7-8 1 0.21 950 6.9 1 5.7 1 4.4 250 1 77 1 0.23 

12/21/90 1 vg 1 (.( 742 1 909 1520 25 1 ID 1 y 1 * 1 BD 1 7.1 1 BD 910 RD 1 5.4 1 4.1 120 1 16 1 0.58 

3/16/90 1 vg 1 (.( 884 1 815 BR 3 1 BD 1 BB 1 BR 1 BO 1 5.5 1 BD 920 ND i 5.2 1 3.3 130 1 83 1 1-2 1 COF 4/9/90 

(/11/90 1 Bg 1 (.85 1040 1 975 BR c2 1 <0.1 1 * 1 * 1 <1 1 (.4 1 <0.5 9(0 9 1 5.4 1 4 250 1 82 1 0.93 ICOF 7/21/90 

9/18/90 1 BO 1 (.45 9(4 1 929 807 3.1 1 <0.1 1 ' * 1 " 1 <1 1 7,7 1 <0.1 946 9 1 5.1 1 4.1 260 1 73 1 0.08 ICOF 10/31/90 

BOL 1 100 1 5 2 1 0.1 1 1 1 1 1 1 1 1 1 0.1 10 5 0.05 1 0.05 0.2 1 0.06 1 0.06 

KCL 1 1 45 1 1 1 1 0.3* 

GROUIDVATER ABALITICAL RESULTS 
(ig/L) 

lATRII! 
GROOBDVATER 

VEIL V-3 (SUALLOI) lATRII! 
GROOBDVATER 

1 PARAKETERS 

DATE IIETBOO IBICARB-ITOTAL |CARBOBATE|BIDS0IIDE|HABGABESE| ODOR 
1 OBATE 1 SOLIDS I I I I 
I I I 1 1 ! 
I l l 1 1 1 

I COPPER ISURFACANTS 
1 1 
1 1 
1 1 

ZINC REFEREICE 

1 1 1 1 1 1 1 1 1 1 1 

7/84 1 vg 
1 1 1 1 1 1 
|830{BR)| NA 1 NA | NA 1 NA | NA I NA 1 NA HA BSK 1987 

3/86 1 ig |84S|NR)| NA 1 NDIO.II | NA :0. :Q3|NR| | NA 
1 1 
jNDiO.Ol) 1 SDIO.-l 0.07(NR{ BSK 1987 

1 1 i ; 1 1 1 , 1 1 1 

NA ̂  NOT ANALYZED 
ND = HOT DETECTED AT INDICATED DETECTION LIKIT 
NR - NOT REPORTED 
I I ' HETBOD DETECTION LEVEL 
HDL = HETHOD DETECTION LEVEL 
HCL ̂  HAIIHUH CONTAKIIANT LEVEL 
10 = lATEH QUALITY 
TKN ' NONE DET!CTED THERFORE NOT ANALYZED 
' = SECONDARY HCL 
" = < U?;l TKN irilNIHG LABORATORYI 



GRODBDVATER ABALITICAL BESDLTS 
(ug/L) 

IHATRII: 
IGROOBDBATEB 

BELL 1304 JEBSEB (DEEP) 

PABAKETEBS 

I DATE 
SAKPLED 

KETBOD CARBOBATB BICARBOBATE ALKALINITY CALCIUH CHLORIDE ICOBDDCTIVITI 
I(licroibos 
I /Cl) 

I 

COPPER IBOB lAGBESIUH I HAHGABESE | pB | SODKK SULFATE SURFACTANTS 
(KBAS) 

TOTAL 
DISSOLVED 
SOLIDS 

HARDNESS ZINC REFERENCE! 

I 3/8( BDIO.l) 315(BR) 259IIRI (t(BB) 4S.1(IR) I 700{BR) 
I 

ND(O.Ol) BD(O.Ol) 31.((IR) ND(0.001| 7.5 39.9(IR| 2((IR) HD(O.S) 485ISR) 289INR) O.OUNR) BSE 1987 j 

FOOTIOTE 10 > IOI DETECTED AT IBOICATED DETECTIOB LIHIT 
BB • BOT REPORTED 
( ) • KETBOO DETECTIOB LEVEL 

GRODBDVATER ABALITICAL RESULTS 
(ug/L) 

KATRII: 
GROOBDVATER 

VELL 1346 JEBSEB (IBTERHBDIATE) KATRII: 
GROOBDVATER 

PARAKETERS 

DATE IKETBOD 
SAIPLEDI 

ICABBOBATE :BICARBOBATE|ALtALIBITY CALCIUH 1 CHLORIDE ICONDUCTIVITYI COPPER { IRON | KAGK£:IUK | HANGANESE 
1 Iliicroibos I I I I 
1 1 /Cl) I I I I 
1 1 1 1 1 ' 1 

pB I SODI:H 1 i\SUm iSURFACTANISI 
1 1 (HBAS) 1 

1 1 1 
1 1 1 

TOTAL 
DISSOLVED 
SOLIDS 

HAROiSSS ZINC IRBFBREHCE 

3/86 1 1 BD(O.l) 1 278IIR) 1 228(IR) 64.9(IR) 1 57.1INRI 1 6(5(BB) | HD|0.01| |0.03(0.01) | 32.7(NR) j NDIO.OOl) 7.8 1 :7.7|5R| 1 9|NR| 1 IDIO.S) 1 466INR) 296|NIi) 0.05(5) IBS! 1987 

FOOTBOTE BD < BOT DETECTED AT IIDICATED DETECTION LIHIT 
IR • IOT REPORTED 
( ) • HETHOD DETECTIOl LEVEL 



GROOIDVATER AULIIICU RESBLIS 
(ug/L) 

lATRII: 
GBODBDBATER 

VELL 1(35 JEBSEB (DEEP) 

PABAKETEBS 

DATE IKETBOD 
SAHFLEO1 

ICABBOBATE |BICABBOBATE|ALEALIHITY 
1 1 
1 1 

CALCIOH CBLORIDE |COBDUCTIVITI| COPPER 
Iliicroibos | 
t /«) 1 

1 IBOB BAGHESIUH 

• 
KABGANESE | 

1 
1 

pB 1 SODIUK SOLFATE ISDRFACTAHTSI 
1 (KBAS) 1 
1 1 

TOTAL 
DISSOLVED 
SOLIDS 

HARDNESS ZINC IREFEREHCE 

3/8( 1 1 BDIO.l) 1 SOSIBB) 1 414IBR) 85.2(BK) 47.3(BR) 1 981(NR) | BD(O.01| 10.06(0.01) 39.8(BR| 0.008(0.001)1 7,5 1 74.5(HR{ 15(HR) 1 10(0.5) 1 e75(HR{ 376INR) 1.27(5) IBSK 1987 

I I I 1 l i l 1 1 1 I I I 1 1 1 I I I 

GBODHDIATER ABALITICAL RESULTS 
(ug/L) 

IIATBII: 
IGROOBDVATER 

I 

BELL 1(42 JEBSEB (IBTERHBDIATE) 

PARAHEIERS 

I OATE 
ISAIPLBD 

I 
I 
I 3/86 

METHOD CARBOBATB BICARBOBATE ALIALIBITI I CALCIDK 
I 
I 
I 

275(BR| I 53.1(BR| 

CBLORIDE ICOIDDCTIVITII COPPEB 
iliicroibos { 
I /Ci) I 

IROB HAGBESIUK | HABGABESE 

I 
25.9(BR) I BO(O.OOl) 

SODIDB SDLFATE SURFACTANTS 
(KBAS) 

TOTAL 
DISSOLVED 
SOLIDS 

HARDBESS ZIBC IREFEREBCE 

BDIO.l) 33S(B1| 55.1(BR) I 742IBB) | BD|0.01| 

I I • 
0,01(0.01) 8.3 71.((NR) 14(BR) NDIO.S) 514INR) 239(NR) 0.08(5) BSK 1987 

GRODBDIATER ABALYTICAL RESULTS 
(ug/L) 

lATRII: 
6IODB0VATER 

BELL 2121 JEBSEB lATRII: 
6IODB0VATER 

PARAKETERS 

DATE IKETBOD 
SAIPLEDI 

1 

ICARBOIATE |BICARDOBATE|ALKALINITI CALCIUI CHLORIDE ICONDUCTIVITYI COPPER | IRON 
Iliicroibos | | 
1 /CD 1 1 

1 HAGNESIUH 

] 
MANGANESE i PH 1 

1 1 
1 1 
1 1 

SODIUH SULFATE |SURFACTANTS| 
1 (KBAS) 1 

TOTAL 1 
DISSOLVED 1 
SOLIDS 1 

HARDNESS ZIIC IREFEREICE 

1 
3/8( 1 1 NDIO.l) 1 281(11) 1 231INR) 55.7(BR) 

i " " 1 1 
25.5(NR| 1 640IHRI | ND|O.0!| | NDIO.Ol) 

•|". 1 28.7(NR| 

NDIO.OOl) 
- | 1 

|7.5(BR|| 37.5(NR| :.:(NR) 1 NDIO.SI 1 479{NR1 1 257(liRl 0.05(IR| IBSE 1987 

1 1 1 1 1 1 1 I I I 1 I I I 1 1 I I I 

rooTi SUP ID ^PBETECTMBIDICABPBSCTIOPPB 



GBOOIOBATER ABALITICAL RESDLTS 
(ig/L) 

HATRIIi 
GRODBDIATEfi 

VELL 2429 BORTB 

PARAIETBRS 

OATE 
SABPLBO 

1 lETBOO 1 ;B TOTAL 
DISSOLVED 
SOLIDS 

lAimiBITI COIOUCTABCEI CBLORIOE IBITRATE-B lAKHOBIA-B lORGABIC-B 1 TIB SULFATE SULFIDE HARDBESS | COD SODIUK IPOTASSIUH CALCIUH IHAGNESIUK IRON REFEREHCE | 

3/8( 1 vg |7.7(NR) (75(BR| 1 437(BB) 970IIB) 1 39.5IBR) 1 BR 1 IR 1 BR 1 BB 38IBRI BB 477IBR) 1 NR 45.9(NR| 1 BR 106.2IIR) 1 51.8(BR| 0.04(0.01) BSI 1987 

1/13/89 1 vg 1 7.44 (50 I 478 1070 1 38 1 8.5 1 BR 1 ID 1 <5 49.3 0.2 500 I <5 48.4 1 8.9 1 79.3 1 50.5 0.07 COF 3/89 

3/90 IDID BOT SAHPIE 1 1 1 1 COF 4/9/90 

(/28/90 1 vg 1 7.5 (44 241 BB 1 37 8.7 1 t 1 * 1 <1 58 <0.5 460 1 <5 51 1 8.8 1 100 1 52 1 <0.05 [COF 7/21/90 

9/17/90 1 vg 1 7.85 (47 1 442 7(3 1 40 1 8.9 1 t * 1 " 1 <1 56 <0.1 437 1 <5 48 1 '.9 1 91 1 51 1 <0.05 ICOF 10/31/90 

I I I I 1 1 1 1 1 1 1 1 1 1 1 

IDI 1 1 100 5 2 0.1 1 1 1 1 1 1 1 0.1 10 i 5 0.05 1 0.05 1 0.2 1 0.36 1 0.05 

ICL 1 1 45 1 1 1 1 1 0.2' 

GROUIDVATER AlALTTICAL RESULTS 
(ig/L) 

HATRIIi 
GIODIDVATEB 

VELL 2429 BORTB HATRIIi 
GIODIDVATEB 

PARAKETERS 

DATE IIETBOO ICABBOBATE |BICARB-
1 1 OBATE 
1 1 
1 1 

1 COPPER I HABGABESE 
1 1 
1 1 
1 1 

ISDRFACTABTSI ZIBC 
1 (HBAS) 1 

IREFEREBCE 
1 
1 
1 

3/8( j vg 
1 1 
1 BDIO.l) 1 533IBRI 

1 1 

1 1 
IBO(O.Ol) 10.003(0.001) 

1 1 

1 BDIO.S) I0.07IBR) i 
IBSI 1987 

•1 

FOOTBOTES: HA -- BOT ABALTZEO 
ND -- BOT DETECTED AT IBOICATED DETECTIOB LIKIT 
BR = IOT REPORTED 
I ) = KETBOD DETECTIOB LEVEL 
KDL = HETBOD DETECTION LBVEL 
KCL ° HAIIHUH COBTAKIHABT LEVEL 
ig -. lATER OUALITT 

* TIB ' BONE DETECTED TBERFORE HOT ABALYZED 
• • SECOHDART HCL 
" = < 1 ig/1 TEH (TUNING LABORATORY) 



GROUBDBATEB ABALITICAL RESOLTS 
(ig/M 

KATRIII 

GBODBDVATER 
VELL V-IB (SHALLOV) 

PARABETEBS 

DATE 
SAKPLED 

1 KETBOO 1 pH TOTAL 
DISSOLVED 
SOLIDS 

lALEALIBITT COBDDCTABCEI CBLORIDE INITRATE-B AHHOBIA-B lOBGABIC-B I TIB SDLFATE SOLFIDE IBARDIESS COD SODIUH IPOTASSIUH CALCIUH IHAGNESIUK IROH 1 REFEREICE 

I I I 1 1 I I 1 1 I I 1 

7/84 1 ig I7.3IBR) 739(BI) 1 S72IBR) 1134(11) 1 37(BB) 1 7514.4) 1 IDIO.l) 1 BDIO.l) 1 BR 25IIR) 10(0.05) 1 478 HR) 3.6(2.01 79(HR) i BR 120INR) 1 44(HR) 0.08INR) i BSK 1987 

3/8( 1 >g |7.7|RR) 739IBB) 1 (23(BR) 1155(11) 1 1((BR) 1 BA 1 >lt 1 BA 1 BR 49.3(BR) IA 1 (40 HR) HA 18(NR) 1 HR 153(NR) 63(NR) 0.40(HR) 1 BSI 1987 

12/30/88 !• ng 1 (.92 (84 1 674 1230 1 2( 1 0.95 1 IA 1 Bi 1 <5 21.8 <0.1 590 <5 64 1 12.8 110 1 51.3 4.3 COF 3/89 

(/7/89 1 vg 1 6.5 884 1 752 1410 1 36 1 1 1 BD 1 BD 1 BD 18 0.16 (80 HD 74 1 11 140 1 69 0.04 ICOF 7/21/89 

9/12/89 1- «g 1 6.2 836 1 725 1330 1 1 1.6 1 10 I BD . 1 BD 24 0.21 655 HD 72 1 10 140 1 67 HD ICOF 11/6/89 

12/22/89 1 ig 1 7.1 788 1 (82 1270 1 30 1 2 1 t 1 * 1 BO 25 ID 610 1 ND 64 1 9.9 60 1 59 BD ICOF 3/15/90 

3/7/90 1 vg 1 '̂1 428 1 (36 BB 1 23 1 2.5 1 i 1 1 BD 23.5 BD 590 ND 63 1 11 100 1 51 ND 1 COF 4/9/90 

(/U/90 1 vg 1 7.15 784 1 700 BR 1 24 1 2 1 f 1 * 1 <1 26 <0.5 620 1 6 66 1 9.7 140 i 65 <0.02 ICOF 7/21/90 

9/24/90 1 vg 1 7.05 792 1 (53 950 1 48 1 1.7 1 * * 1 " 1 <1 24 <0.1 597 1 <5 63 1 9.5 140 1 62 0.06 ICOF 10/31/90 

IDL 100 1 5 2 1 0.1 1 1 1 1 1 1 1 0.1 10 1 5 0.05 1 0.05 0.2 1 0.06 0.05 

ICI 1 45 1 1 1 0.3' 

ATRIIi 
BODBDVITEB 

3/86 ig 

TABLE 2-132 (CONT) 
GROUHDIATER AIALYTICAL RESDLTS 

lig/L| 

BILL I-IR ISBALLOI) 

PARAKETERS 

DATE 1 HETHOD 
1 

1 

1 BICARB-
1 OBATE 

TOTAL 
SOLIDS 

1 CARBOBATB IBIDROIIDE HABGABESE | ODOR 1 COPPER ISURFACAITl 
1 1 
1 1 
1 1 

ZINC 1 REFEREHCE 

I I I I I I 1 1 1 ' 1 1 

7/84 1 »0 1 637IHRI BA 1 NA 1 NA NA 1 NA 1 NA 1 BA 1 HA { BSE 1987 

762IHR) BA NDIO.l) HA 0.013(0.001) NA NDIO.Ol) (0.5) 0.04INP.I BSK 1987 

FOOTNOTES: NA -- NOT ANALYZED 
HD = NOT DETECTED AT INDICATED DETECTION LIHIT 
IR -- HOT REPORTED 
I ) ' HETHOD DETECTIOH LEVEL 
HDL = HETHOD DETECTION LEVEL 
HCL = HAIIKUK COHTAKIHANT LEVEL 
BO = "ATER QUALITY 

' TKN = NONE 3ETBCTED THERFORE NOT ANALYZED 
. ^^ECONDARniCL 

• M ' H B tg/lMPlININflHATOSimB 



GRODIDIAIER ABALITICAL RESDLTS 
{till) 

lilBII: 
GBODBDVATER 

BELL 0V-2C (DEEP) 

PARAKETERS 

OATE 
1 SAIPLBD 

lETBOO 1 pB TOTAL 
DISSOLVED 

SOLIDS 

lALEALIBITT COBOUCTABCE CBLORIDB IIITRATE-B lAKIOBIA-B |ORGiBIC-B 1 TIB SULFATE SULFIDE HARDNESS | COD SODIUK IPOTASSIUHl CALCIUH HAGIESIUH IRON BICARBONATE 1 REFERENCB | 

1 1 

I I I I I l i i l l l l l l l l l l i i 1 

8/8( VO |7,7(IR) 47((BB) 1 341(BR) 837(11) 20(BR) 1 BR 1 l> 1 IB 1 BB 6(BR) BR 1 264{BR) 1 NR 68IIRI 1 BR 60INRI i:7.9(NR) 0.54(0.01) 416(NR) 1 BSK 1987 

1/11/89 VO 1 7.29 488 1 346 713 18 1 4.2 1 BB 1 BR 1 <5 12.4 0.13 1 316 1 <5 29.3 1 10 59.6 1 32.6 0.11 BR 1 COF j/89 

(/(/89 VO 1 7.2 514 1 346 732 22 1 4.2 1 BD 1 VD 1 HD 10 0.57 1 320 1 ND 32 1 9.9 58 1 36 1.1 BR |COF 7/21/89 

9/18/89 VO 1 7.1 438 1 350 (73 18 1 4,3 1 BD 1 BD 1 BD 40 ID 1 320 1 ND 32 1 9.2 69 1 36 BD 1 BB ICOF 11/6/89 , 

12/28/89 VO 1 7.4 431 1 317 854 19 1 4 1 * 1 * 1 BD 15 ND 1 340 1 ND 31 1 9.2 19 1 28 ND 1 NR |COF 3/15/90 

3/7/90 vg 1 7.9 780 1 332 719 24 1 3.7 1 » 1 * 1 BD 12.7 ND 1 310 1 6.7 31 1 10 68 1 35 ND 1 NR 1 COF 4/9/90 

6/13/90 vg 1 7.75 458 1 339 IR 16 1 2.9 1 • t * 1 <1 14 <0.5 1 310 I <5 33 1 9.3 67 I 35 1 0.01 I BR ICOF 1/21/90 

9/24/90 vg 1 7.5 450 1 362 (48 35 1 4.4 1 1 ** 1 <1 13 <0.1 1 311 1 <5 32 1 9.2 68 1 34 1 0.13 1 IR ICOF 10/31/90 

IDL 100 1 5 2 1 0.1 1 1 1 1 1 1 1 0.1 1 10 1 c 0.05 1 0.05 0.2 1 0.06 1 0.05 

ICI 1 1 45 1 1 0.3' 

tOOTBOTESi BA • IOT AlALTIBt 
ID • BOT DETECTED AT IBOICATED DETECTIOB LIHIT 
BB • BOT REFOBTED 
( ) • lETBOD DETECTIOB LEVEL 
IDL • lETBOD DETECTIOl LEVEL 
NCL > lAIIIOI COBIAIIIABT LEVEL 
vg • VBTBI gOALITT 

* TII ' lOII DBrECTEO TBEBFOBE BOT ABALYZED 
' ' SECOBDARI BCl 
" > < 1 ig/l Til ITVIIIIG LABORATORY) 



GBOUBOBATEB UALTTICAL RESOLTS 
(ig/Ll 

lATBIIi 
GRODBDVATER 

VELL DI-2B IIBTEBHEDIATE) 

PARAIETBRS 

OATE 
SAIPLBD 

KETBOO 1 PB TOTAL 
DISSOLVED 
SOLIDS 

ALIALIBITI CONDUCTANCE CHLORIDE IBITRATE-I AKKOIIA-B lORGABIC-B 1 TIB SULFATE SOLFIDE HARDIESS 1 COD SODIUK IPOTASSIUHl CALCIOH HAGNESIUH IROB BICARBONATE RIFEnSICE 1 

1 i 
1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ; 

8/86 vg |7.((KE) (48(BB) 1 488(BB) 118IBR) 30(IR| 1 IR BR 1 IB I IR 18IBR) BR 430(BR) 1 .SF MIBR) 1 IB 1 96(NR) i46.4(BR) 0.03(0.01) 595(IR) -1 BSK 1981 I 

1/12/89 vg 1 7.23 . (42 1 528 1040 26 1 6.6 BR 1 BB <5 16.7 0,2 1 530 1 <5 52.6 1. 9.8 85.9 1 45.6 0.07 NR 1 COF ;/89 , 

(/(/89 vg 1 6.9 (84 1 5(4 1140 24 1 8.2 1 BD 1 NO BD 16 0,16 1 510 1 BD 64 1 11 100 1 55 0.08 NR ICOF 7/21/89 

9/15/89 vg 1 (.8 (88 1 575 1160 23 1 8.5 1 BD 1 BD ID 24 BD 1 515 1 BD 67 1 11 110 1 56 HD BR ICOF 11/6/89 , 

12/22/89 vg 1 7.3 ((( 1 512 1044 27 1 6.2 1 t 1 * 10 20 BD 1 480 1 HD 55 1 10 42 1 45 HD 1 BR jcOF 3/15/90 1 

3/7/90 vg 1 7.( 1050 i 507 IR 27 1 5.9 1 i 1 *' BD 17,6 ID 1 470 1 HD 50 1 11 100 1 53 HD 1 BR 1 COF 4/9/90 1 

(/13/90 vg 1 7.(5 706 1 554 BB 22 1 10 1 * 1 t <1 22 <0,5 1 520 1 <5 64 1 11 110 1 57 0.06 1 IR ICOF 7/21/90 

1 9/24/90 vg 1 7.45 1 712 1 557 875 45 1 8.6 1 '' I tt <1 23 <0.1 1 514 10 59 1 10 110 1 57 1 0.06 1 IR |COF 10/31/90-

j IDL 1 100 1 5 2 1 0.1 1 1 1 1 1 1 0.1 1 10 5 0.05 1 0.05 0.2 1 0.36 1 0,05 1 0.05 1 

1 ICL 1 45 1 1 0.3' 1 0.3' 1 1 

FOOTBOTES: BA 
ID 
II 
( ) 
IDL 
ICI 
vg 

* III 

IOT ABAIVZIO 
BOT DETECTED AT IBOICATED DETECTIOB LIHIT 
BOT REPORTED 
lETBOO DETECTIOl LEVEL 
lEIBOD OETECTIOl LEVEL 
lAIIIDI COIIAIIIABT LEVEL 
VATER gDBlITI 
BOBE DETECTED THERFORE BOT ABALYZED 
SECOBOART KCL 
< 1 ig/l TIB (TVIBIBG LABORATORI) 



GRODIDVATIR AIAIITICAL BESDLTS 
(ig/l) 

lAIBII: 
GBOUBOBATEB 

BELL 1-5 (SBALLOI) 

PARAHEIERS 

DATE 
1 SUPIED 

KETBOD 1 pH TOTAL 
DISSOLVED 

SOLIDS 

lALEALIBITT 
l(BI-
1CARBOBATB) 

COIDOCTABCEI 
(licroibos 1 

/Cl) 1 

CBLORIDE IBITSATE-B lAKHOBIA-B lORGABIC-B I Ttl SULFATE SULFIDE HARDNESS | COD 1 SODIUK POTASSIUK CALCIUH HAGNESIUH | IROB REFEREICE 

I I I I I I I I I I I I 1 

1/84 VO I6.8IBB) (l((BR) 1 525IBB) 1079III) 1 51(BB) 1 BDI4.4) 1 1010.1) 1 BDIO.l) 1 IR 45IIR) BDI0.05) 487IBR) 1 8.9(2.0) i 45IBR) 1 NR 125INR) 1 43IIR) 0.08(BR) 1 BSK 1981 

3/86 VO I7.0IIR) 761|BR| 1 (25|BR) 1145IBR) 1 29(BR| 1 It 1 IA 1 BA 1 BR 15.9IBR) BA 528(BR) I BA 1 71IBR) 1 HR 122INR) 1 55|NR) 0.09(BR| 1 BSK 1981 

12/28/88 VO 1 (.99 (88 1 724 1350 1 34 <0.1 1 IR 1 BB 1 <5 10 <0.1 790 1 <5 1 t t 1 9.2 136 1 73.3 8.4 1 COF 3/89 

6/7/89 VO 1 6.4 872 1 77( 1360 1 32 10 1 10 1 BD 1 HD 8.5 0.3 180 1 8.2 1 29 1 6.1 150 I 80 1.1 jCOF 1/21/89 

9/12/89 VO 1 6.4 840 1 79( 1400 1 30 10 1 RD 1 BO 1 BD 14 BD 785 1 BD 1 32 1 6.1 160 1 82 1 ICOF 11/6/89 

12/2(/89 VO 1 (.8 770 1 724 1242 1 33 ID 1 * 1 * \ BD 15 ID 730 1 HD 1 31 1 5.7 67 1 '2 1.3 |COF 3/15/90 

3/7/90 VO 1 7.2 794 1 706 1320 1 35 ID 1 BR 1 IB 1 BD 14.2 BD 690 1 9.7 1 45 1 6.6 140 1 85 1.1 1 COF 4/9/90 

(/14/90 vg 1 6.85 795 1 729 BB 1 33 <0.1 1 <1 1 <1 1 <1 28.6 <0.5 690 1 6 1 48 1 5.8 150 1 " 0.98 |COF 1/21/90 

9/24/90 DBT 1 1 |COF 10/31/90 

IDL 1 100 5 2 0.1 1 1 1 1 1 0.1 10 1 5 1 0.05 1 0.05 0.2 1 0.06 0.05 

HCI 1 45 1 1 0.3' 

GROUNDIATER ABALYTICAL RISULTS 
(ig/L) 

lATRII: 
GIODBOBATEB 

BELL 1-5 ISHALLOl) lATRII: 
GIODBOBATEB 

PARAHETERS 

OATE 1lETBOD BICARB
OBATE 

TOTAl 
SOLIDS 

1CARBOIAIEIHIOROIIDEI HABGABESE | OOOB 
I I I 1 
1 I I 1 
I I I 1 

1 COPPER 
1 
1 
1 

ISURFACANTS 
1 
1 
1 
1 

ZINC 1 REFERENCE 
1 

1 

I I I I I I 1 1 1 1 1 

1/84 i ig 631(!IR| BA 1 NA 1 .SA 1 NA 1 NA 1 NA 1 SA NA 1 BSK 1587 

3/86 ' 1 IQ 7S2iNRi IA 1 NDiO.l) N«. |0.;!3(3.00:| NA I SDi'-j.O'.i 1 SDIO.;) •.\04i;;?.) ; BSK 1987 

! 1 1 1 : 1 1 ! 1 1 

FOOTNOTES: HA = NOT ANALYZED 
ND = HOI DETECTED AT INDICATED DETECTION LIHIT 
HR -- NOT REPORTED 
I ) -- HETBOD DETECTION LEVEL 
HDL = HETHOD DETECTIOH LEVEL 
HCL = KAIIHUK CONTAHINAIT LEVEL 
IQ = HATER OUALITT 

t TKN = NONE DETECTED THERFORE HOT ANALYZED 
• = SECOHDART HCL 

" -- BHISSION/CONC. EICEEDED THE HIGHEST STANDARD 



GROUBDIATEB ABALTIICAl BESOLTS 
(ig/L) 

lATRII1 BELL DI-2A ISBALLOV) 

1 PARAIETBRS 

DATE 1 KBTHOD | ;B 
SAIPIED 1 1 

1 i 
1 1 

1 TOTAL 
IDISSOLVED 
i SOLIDS 
1 

AlKALIBITI COBOUCTABCE CBLORIDE IIITBATB-I lABHOBIA-N lOBGABIC-B | TII SDLFATE SOLFIDE BARDBESS | COO SODIDK POTASSIDHI CALCIUH HAGNESIUH IRON BICARBOBATE 1 REFEREHCE 

1 1 1 1 1 - - i " 1 1 r 1 1 - 1 1 1 I I 1 1 1 1 1 

1 1 1 

8/86 1 ig |7.3|BR)| 744|BE) (12IBR) 1303(BR) 54(IR) 1 BB 1 BR 1 BR 1 IR 48IBB) BB 1 IR 1 IR HR 1 IB 1 BR 1 NDINR) 0.49(0.01) 747(BR) 1 BSI 1981 

1 1 1 1 1 - - | 1 1 1 1 1 1 1 1 1 1 1 I I 1 - 1 

I I I I 1 I I i 1 1 1 1 1 1 1 1 1 1 1 1 1 

1/12/89 1 vg 1 6.8 1 746 (38 1270 32 1 1 1 BB I BR I <5 23.3 0.2 1 590 1 <5 57.7 1 11.3 1 105 1 54.8 0.11 KR 1 COF 3/89 

1 1 
(/5/89 1 vg 1 7 

1 
1 788 
1 

(95 1320 33 1 4.3 1 BO 1 BD 1 ID 18 BD 1 625 1 ID 69 1 11 140 1 70 11 RR ICOF 1/21/89 

1 1 
3rd gtr IlISSIBG REPORT 

1 

1 
1 1 ICOF 11/6/89 

12/89 IFBIP HBITED 
.1 .1 

1 
1 

1 1 1 |COF 3/15/90 

3/7/90 IPSIF BIOIIB 1 
1 

1 1 1 1 COF 4/9/90 

1 1 
(/14/90 1 VO 1 7 1 840 720 BR 29 1 4.7 1 <1 1 <1 <1 28.1 <0.5 1 660 1 5 65 1 9.4 150 1 69 0.12 1 NR |COF 1/21/90 

9/25/90 1 vg 1 7.25 1 830 (91 1030 54 1 2.2 1 i 1 f 1 <1 25 <0.1 1 639 1 13 61 1 9.9 140 1 69 0.24 1 IR ICOF 10/31/90 

1 1 i - 1 i 1 1 1 1 1 1 1 1 1 1 1 - - 1 - - 1 - | - 1 

I I I I I l i i l l l l l l l l l l i i 1 
1 1 

IDL 1 1 
1 
1 100 

. j 
5 2 1 0.1 I ' l l 1 1 1 0.1 1 10 5 0.05 1 0.05 0.2 1 0.06 1 0.05 

ICL 1 1 1 1 45 1 0.3' 

1 1 1 — , - - | - - - | 1 1 1 1 1 1 - | - - - | 1 1 1 1 - - | -

I I I I I l i i l l l l l l l l l l i i 1 

FOOTIOTESi IA • HOT ABALIIBD 
10 • BOT DETECTED AT IBOICATED DETECTIOB LIKIT 
IB • BOT REPORTED 

( 1 KETHOD DETECTIOB LEVEL 
HOI > KBTHOD DITECTIOI LEVEL 
ICL 1 KAIIKOK COBTAIIIABT LBVEL 

vg • BATBR OUAIITI 
i TIB • lOlE DETECTED TBERFORE IOT ANALYZED • SECONDARY KCL 



I 
jlATRIIi 
IGlOOIDVATEl 

GROUIDIATBB ABALITICAL BESDITS 
{till) 

I-

BEll B-4 (SBAllOB) 

PARABETEBS 

OATE 
SABPLEO 

lETBOO 1 PB TOTAL 
DISSOLVED 
SOLIDS 

lALKALIBITI COBOUCTABCE CHLORIDE IIITBAIE-B lAKHOBIA-B lORGABIC-B 1 TIB 1 SOLFATI 1 SULFIDE 
r"" 

HARDIESS 1 COD SODIDK POTASSIUK CALCIUH HAGNESIUH [ IRON REFIREBCI 1 

7/84 vg |7.8|BB) 125BIBRI 1 lOOOIBB) 1974(BR) 73(BB| 1 10(4.4) 1 BDIO.l) 1 BDIO.l) I BR I 135IBB) |BD|0.05) 914INR) 1((2.0) 135(BR) 1 HR 210IHR) 1 95(BR) 0.06(BR) BSK 1981 

3/86 VO |(,8(B8) 1249(BB| j 991IBB) 1780(BI) 24(IR| j BR 1 Bl I BA 1 BR |59.8(BR| 1 l i 882(NR| BA 98(NR) 1 IB 206(NR) 1 90(NR) 1.12(RR) BSK 1981 

12/28/88 VO 1 (.92 1154 1 1110 1980 ( 1 <0.1 1 NS 1 BS 1 <5 1 9(.7 1 0.14 1010 12.2 110 1 18.3 19.3 1 101 20.4 1 COF 3/89 

6/7/89 vg 1 6.4 1300 1 1090 1980 23 j BD 1 » 1 BD 1 BD i 74 1 0.3( 980 BD 120 1 11 200 1 110 0.88 ICOF 1/21/89 

9/18/B9 vo 1 (.( 1290 1 1080 1780 19 1 BD 1 BD 1 BD 1 BD 1 108 1 10 980 5.4 130 1 10 200 1 110 1.4 |COF 11/6/89 

12/2(/89 vo 1 (.B 1250 1 1130 1870 33 1 BD 1 1 1 * 1 BD 1 210 1 10 1100 ND 120 1 10 110 1 110 1.2 ICOF 3/15/90 

3/7/90 vo 1 7 (40 1 1120 2000 21 I BD 1 IB 1 ID 1 BD 1 98.1 1 10 1000 5.8 110 1 11 210 1 no 1.2 1 COF 4/9/90 

(/14/90 DBT 1 1 ICOF 7/21/90 

9/19/90 DRI 1 1 ICOF 10/31/90 

KDl 100 5 2 1 0.1 1 1 1 1 1 1 1 1 1 0.1 10 5 0.05 1 0.05 0.2 1 0.06 0.05 

'"ICL 1 45 1 1 0.3' 

lATBIIi 
GBODBDVATER 

GROUBDBATEB ABALYTICAL RESULTS 
[till] 

VEIL 1-4 (SHALLOV) 

PARAKETERS 

1 DATE HETHOD BICARB
OBATE 

1TOTAl 
1 SOLIDS 

ICABBOBATE |BIDROIIDE| HABGABESE | ODOR 1 COPPER ISURFACANTS ZINC 1 REFEREBCE 

1 7/84 i VO 1220(BB) 1 BA 1 BA 1 BA 1 NA 1 NA 1 NA 1 NA NA 1 BSE 1981 

1 3/86 1 10 1216(BB) 1 BA 1 10(0.1) 1 IA |0.38110.001)1 NA 1 NDIO.Ol) i NDI0.5) 0.06(NR) 1 BSE 1981 

1 1 1 1 1 i 1 i 1 1 1 1 

FOOTNOTES: HR = NOT REPORTED 
1 I = KETHOD DETECTION LEVEL 
HDL = KETHOD DETECTION LEVEL 
HCL = HAIIHUH CONIAHIHAHT LEVEL 
»0 = lATER QUALITY 

f TKN -- NONE DETECTED THERFORE NOT ANALYZED 
• •- SECONDARY MCL 



GROUBDIATER ABALITICAL RESULTS 
{till] 

UTRII: 
GRODIDVATEB 

BELL DV-IC lOEBP) 

PARAKETEBS 

DATE 
SUPIEO 

j lETIOO 1 PB j TOTAL 
DISSOLVED 
1 SOLIDS 

lALIAlIBITI COBOUCTABCE CBLOEIDE IBITBATE-B lAIHOBIA-B lOBGABIC-B 1 TIB SDLFATE SOLFIDE BARDBESS | COD SODIUK POTASSIUH) CALCIUH IHAGNESIUK IROH BICARBOBATE I REFEREICE 

8/86 1 10 I7.9IBB) 330(BR) 1 215IHB) 511IBRI 23IBB) 1 BB BR 1 IB 1 BR 8|BR) BR 1 155(NR) 1 NR 43|HR) 1 IB 1 33(NR) 11.6INR) 0.86(0,01 262(NB) 1 BSK 1981 

12/29/88 1 10 1 7.39 1 3(6 220 486 20 1 2.5 BR 1 BR 1 <5 8.( <0.1 1 208 1 <5 25.4 1 7.9 1 36.3 1 20.6 0.05 NB 1 COF 3/89 

(/B/89 1 vg 1 7.1 314 1 228 523 22 1 4.9 1 BD 1 ID 1 BD 7.4 0.51 1 200 1 ND 28 1 7.9 1 42 1 23 1.5 NR |COF 1/21/89 

9/20/89 1 vg 1 7.3 1 346 1 245 525 21 1 2.5 1 ID 1 BD 1 BD 11 0.48 1 215 1 6.7 30 1 8 44 1 24 0.19 HR ICOF 11/6/69 

12/27/89 IlISSIBG BEPORT |COF 3/15/90 

3/7/90 1 vg 1 7.8 1 309 1 378 BR 22 1 2.4 1 t 1 * 1 HD 128 BD 1 180 1 ND 24 1 '.5 39 1 20 0.13 NR 1 COF 4/9/90 • 

(/14/90 1 vg 1 7.7 1 304 1 214 BR 22 1 2.4 1 i 1 ^ 1 <1 10 <0.5 1 190 1 <5 29 1 7-1 41 1 22 0.09 HR ICOF 1/21/90 

9/19/90 1 vg 1 (.85 1 322 1 228 477 22 1 2.5 1 " 1 '* 1 <1 10 <0.1 1 214 1 13 29 1 7.6 45 1 25 0.56 BR jcOF 10/31/90 

101 1 too 1 5 2 1 0.1 1 1 1 1 1 1 1 0.1 1 10 1 5 0.05 1 0.05 0.2 1 0.06 0.05 

1 ICI 1 45 0.3' 

FOOTIOTBSi BA ' EOT UAIIIED 
ID • EOT DETECTED AT IBOICATED DETECTIOB LIKIT 
BR • BOT REPORTED 
I ) • lETBOO DETECTIOB LEVEL 
lOL • KETHOO DETICTIOI LEVEL 
KCL • lAIIIOI COITAIIBABI LEVEL 
Bg > VATEB gOAlITI 

t TIB • BOBI DBTICTIO TBIRFOBI BOT ANALYZED 
• • SECOBDARI KCl 

'• • <1 ig/l TII (TVIIIIS LABORATORIES) 



GRODIDVATEB AIALITICAL RESDITS 
{till) 

lAIRIIi 
6I0UB0VATEB 

VELl DV-IB (IBTEBIEDIATE) 

PABAKETEBS 

1 OATE 1 
ISMPLED 1 

KETBOD 1 pH 1 TOTAL 
IDISSOLVED 
j SOLIDS 

lALIALIHITY COBOUCTABCE CBLOBIDB IBITRATB-B lAKHONIA-B lORGABIC-B 1 TIB SULFATE SULFIDE IBAROHESS 1 COD SODIUH IPOTASSIUHl CALCIOH HAGNESIDH IRON BICARBOBATE 1 REFEREHCE | 

I I I I I I I I I I I 1 1 

1 8/86 1 vg |7.7(BR| 1 SSO(BB) 1 439INR) 933(1R| 31(11) 1 II 1 BR 1 BR 1 BB lO(HR) BR 1 362IBR) 1 BR S7(NR| i IR 1 8(|RR) 1 16(NR) INDIO.OI) 535(NR) 1 BSK 1981 1 

I I I I I I l i i l l l l l l l l l l i i 1 1 

112/28/881 VO 1 7.44 1 544 1 52( 1240 29 1 2.9 1 BB 1 BR 1 <5 12.6 <0.1 1 480 1 <5 59 1 12.2 80.4 i 49.1 1 <0.05 1 RR 1 COF 3/89 

1 (/B/B9 1 VO 1 (.9 1 802 1 730 1360 31 1 0.21 1 BD 1 BD 1 BD 9.8 0.43 1 620 1 BD 12 1 12 130 1 73 1 0.04 1 NR ICOF 1/21/89 

19/20/89 1 vg 1 7.2 1 819 1 140 1310 25 1 1.9 1 ID 1 ID 1 BD 15 ID 1 625 1 BD 12 1 12 130 1 13 I 0.05 1 NR ICOF 11/6789 

12/27/891 vo 1 7.5 1 532 398 977 42 1 3 1 i 1 * 1 BO 13 BD 1 380 1 BD 50 1 8.9 29 1 36 1 ND 1 HR |COF 3/15/90 

3/7/90 1 vg 1 7.( 1 570 1 398 BB 28 1 2.8 1 * 1 * 1 BO 11 BD 1 380 1 BD 51 1 10 80 46 1 ND 1 BR 1 COF 4/9/90 

(/14/90 1 vg 1 7.65 1 740 694 BB 17 1.8 [ • 1 * 1 <1 11 <0.5 1 580 I 5 69 1 11 120 61 1 <0.02 1 HR ICOF 1/21/90 

9/19/90 1 vg 1 7 7(2 6(8 849 22 1.8 I t 1 " 1 <1 12 <0.1 1 603 1 11 65 1 11 125 71 1 <0,05 1 BR |COF 10/31/90 

I I I 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 I I I 

IDL 1 100 5 2 0.1 1 1 1 1 1 1 0.1 1 10 1 5 0.05 1 0.05 0.2 1 0.06 1 0.05 

ICL 1 45 1 1 0.3' 

I I I I I l i i l l l l l l l l l l i i 1 

FOOTIOTESi BA > BOT ABALYZED 
BO ' BOT DBIECTEO AT IBOICATED DETECTIOB LIKIT 
IR • IOT BIPOBTEO 
I ) • KETBOD DETECTIOB LEVEL 
KDl • KETHOD DETECTIOB LEVEL 
KCL > KAIIHDK COIIAIIIABT LEVEL 
vg • VATEB QDAIIII 

*- TIB > 1018 OETICTID TBIRFORE HOT ABALYZED 
' ' SECOBDARI MCL 



GROUBDBAIEI UALITICAl RESDITS 
(ig/L| 

KATRIIi 
GBODBOVATEB 

VELL DV-IA ISBALLOV) KATRIIi 
GBODBOVATEB 

PARAIEIEBS 

OATE 1 
SUFIBD 1 

METBOD 1 PB TOTAL |ALKAlIBITI|COHDDCTABCE|CBLOBIOE 
DISSOLVIDI 1 1 
SOLIDS 1 1 1 

IBITRATE-N 1AKKOIIA-I lORGAIIC-l 1 TEE ISULFATE ISULFIDB HARDBESS { 100 SODIDK IPOTASSIUH CALCIUH IHAGNESIUK IRON BICARBONATE I REFEREHCE 

8/86 1 vg |1.5(RR) 1144(BR| 1 (35IBB) | 1879(BB) | 74|IR) 1 BR 1 IR 1 BR 1 IR I240INR) 1 BR 592(BR) 1 BR |1(7|HR) 1 HR 146(NR) 1 55.6INRI 1.15(0.01) 1 715INRI 1 BSK 1981 

(/e/89 1 ORY 1 1 1 1 1 ICOF 2niJ Otr/89 

9/14/89 1 ORI 1 1 1 1 1 jcOF 3rd Qtr/89 

12/2(/89 1 DRT 1 1 1 1 1 ICOF 4th Qtr/89 

3/7/90 1 OBI 1 .1 1 1 1 1 COF 5/11/90 

(/14/90 1 DRI 1 1 1 1 1. 1 COF 1/31/90 

9/19/90 1 DRI 1 1 1 1 1 1 COF 11/13/90 

I I I I I I I I 1 

IDL 1 100 1 5 1 1 2 1 0.1 1 1 i 1 i 1 1 1 1 0.1 10 1 5 i 0.05 1 0.05 0.2 I 0.06 i 0.05 

ICI 1 1 1 1 1 45 1 1 1 0.3' i 

FOOTBOTES: BA 
BO 
BB 
( I 
KOI 
ICL 
vg 

* TII 

BOT ABALIIED 
BOT DBTECTED AT IBOICATED DETECTIOB LIKIT 
BOT REPORTED 
lETBOD DETECTIOl LEVEL 
lETBOD DETECTIOB LEVEL 
lAIIHDI COBTAIIIABT LEVEL 
BATER gUALITI 
BOBE DETECTED THERFORE BOT AHALIZED 
SECOIDART KCL 



GROONDIATER ABALITICAL RESOLTS 
{till) 

lATBIIi n i l EV-1 (IBTERIEOIAIE) 
1 

1 PmilTERS 1 

DATE 1 lETBOO | pB 
SAIPIED 1 1 

1 1 
1 1 

1 TOTAl |ALIALIBITI|COIDOCTAICE| 
IDISSOIVEOI 1 1 
1 SOLIDS 1 1 1 

CBLORIOE IBITIATE-B lAKKOIIA-l IDBGABIC-B | TII 1 SDLFATE SDLFIDB BARDBESS | COD SODIGH IPOTASSIUH CALCIUH H.AGNESIUH | IRON REFEREBCE j 

7/2/87 1 10 1 It 1 II 1 Bi 1 1Q90 1 4.2 1 2.1 1 BR 1 BR 1 BR 1 1.0 BR HR 1 KR 54.0 1 9.1 111 1 63.0 1 <0,05 KSA 1981 

l i t 0tr/89|BISSIBG DATA I I I I 1 1 1 1 1 COF 3/89 

6/13/89 1 OBI 1 I I I I 1 1 1 1 1 |COF 1/21/89 

9/22/89 1 vg 1 6.5 1 83( 1 75( I 1290 1 It 1 1 1 BD 1 BD 1 BD 1 10 BD 610 1 ID 54 1 8.1 140 1 '3 1 ID ICOF 11/6/89 

4tb gtr/89|IISSIIG DATA I I I I 1 1 1 1 1 1 ICOF 3/15/90 

3/90 IPDIP BBOIEB I I I I 1 1 1 COF 4/9/90 

6/90 jPDIP BBOIEB I I I I 1 1 1 1 1 ICOF 1/21/90 

9/90 irOIP BBOIEB I I I I 1 1 1 1 1 1 1 1 ICOF 10/31/90 

IDL 1 1 100 1 5 1 1 2 0.1 1 1 1 1 1 1 1 1 0.1 10 1 5 0.05 1 0.05 0.2 1 0.06 0.05 

KCL 1 1 I I I I 1 45 1 1 1 1 1 1 1 1 1 1 0.3' 

GBODBOVATEB ABALITICAL RESULTS 
(ig/L) 

KATRIIi 
6B0DIOVATEB 

VEIL EV-1 (IITEBKEDIATE) 

PARAMETERS 

FIDORIIDBICADKIUH ICBROHIUK | LEAD DATE I KETBOO 
SAIPIED I 

CARBOBATB BICARB
OBATE 

COPPER IKABGANESE 

I I 

HERCURY I BOROH |ARSENIC | BARIUH 
I I I 

SELEHIUK I SILVER REFEa-ICE I 

<0.01 I O.li I 7/2/87 I vg 0.0 817 NA <o.ei 0.05 <o.oos I <0.jl <o.oi <0.0002 0.10 
•I-

<0.005 I <0.01 
I I 

! KSA 1381 I 

FOOTNOTES: IA • NOT ABALYZED 
BD = IOT DETECTED AT IBOICATED DETECTION LIKIT 
IR ' HOT REPORTED 
( I = HETHOD OETBCTIOI LIHIT 
HDL = HETHOD DErBCTIOl LIKIT 
KCL = m i m CONTAHIBANT LEVEL 
IQ = lATER QUALITY 



GROUBDIATEB UALITICAL BESDLTS 
Iig/L) 

IlIBII: 
6B00BOBATBR 

IBLL 2188 BOBTB (IBfEBKEOIAIE) 

PABAKETEBS 

DATE 
SAKPLED 

HEIHOO 1 pB TOTAL 
DISSOLVED 

SOLIDS 

lALKALIBITI COBDDCTABCEI 
(licroibos j 

let) j 

CHLORIDE 1 BITRATE-B lAHIOBIA-B lORGABIC-B 1 TIB SULFATE SULFIDE HARDBESS | COD SODIUK POTASSIUK CALCIUH HAGNESIUH IRON REFEREICE 

7/84 1 vg |7.6|BR| BA 1 294INR) BA 1 10(BB| 1 ((IB) 1 m 1 NA 1 BB 7|BR) BA 227(11) 1 NA 38|NR) 1 NR 43INR) 1 29INR) HDIO.OS) 1 BSK 1981 

3/8( 1 vg |7.7(BR) 34SIBR) 1 243IHR) 470(BB) j 8.4(BR| 1 IA 1 11 1 Bl 1 BB 25{NR) BA 289(NR| 1 HA 33.2(NR) 1 HR 44.9(NR) 1 22.3INRI ND(O.Ol) 1 BSK 1981 

1/13/89 1 vg 1 7.59 330 1 250 484 1 4 1 2 1 IB 1 BB 1 <5 7.1 0.2 210 1 <5 • t t I 6.3 18.5 1 20.8 0.07 COF 3/89 

3/90 IDID BOT SAHPLE 1 1 COF 4/9/50 

(/28/90 1 vg 1 7.6 292 1 24( BR 1 6.7 1 2 1 t 1 * 1 <1 9.3 <0.5 190 1 6 33 1 6 41 1 22 <0.05 jCOF 7/21/90 

9/17/90 1 vg 1 B 350 1 268 499 1 10 1 2.4 1 *' 1 1 <1 9.3 <0.1 211 1 7 35 1 5.8 44 1 24 <0.05 |COF 10/31/90 

HDL 100 1 5 2 1 0.1 1 1 1 1 1 1 1 0.1 10 1 5 O.OS 1 0.05 0.2 1 0.06 0.05 

KCl 1 45 1 1 1 0.3' 

HATRII: 
GROUBDIATEB 

GBOUBOBATEB ABALYTICAL BESDLTS 
(ig/i) 

VEIL 2188 BORTB (IBTERHBDIATE) 

PABAKETEBS 

DATE lETBOO IBICABB-I 
1 OIATE 1 

TOTAl 
SOLIDS 

ICABBOBATE IHIDBOIIOB lABGANESB | OOOR 1 COPPER 
i 
1 

1SURFACAITS 
1 
1 
1 

ZIBC AlUBINUH IRBFERENCBI 

l l l l l l l I I I I I I 

7/84 VO I2941HBII 372IBB) 1 0|BR) 1 0|H8) 80(0.02) I ID(NR) . 10(3.02) 1 NA 0.1010.02) NDI0.05) IBSK 1981 1 

3/86 ig I297|BB)| 
-1 1 

KA 1 NDIO.l) 1 NA BDIO.OO:) 1 IA : NDIO.Ol) • NDIO.S) 
1 O.OKNGI 

NA IBSK 1981 1 
- 1 1 

FOOTNOTES: NA -- NOT ANALYZED . 
HD ' NOT DETECTED AT INDICATED DETECTIOH LIKIT 
IR = NOT REPORTED 
1 ) = HETHOD DBTECTIOH LEVEL 
HDL -- HETHOD DETECTION LEVEL 

* TKN -- NONE DETECTED THERFORE NOT ANALYZED 
' = SECONDARY KCL 
" = < 1 ig/1 TKN [Umw LABORATORY) 
•" = EHISSIOH/CONCENTRATION EICEEDED THE HIGHEST VALUE 



GROUIOVATEB ABAlITICAl BESDITS 
{till) 

lATBII: 
GIODBDVATEB 

VBLL 2168 BOBTB {DEEP) 

PABAKETEBS 

DATE 
SAIPIED 

1 HETBOD 1 pH TOTAL 
DISSOLVED 

SOLIDS 

UlEALIBITY COBDDCTABCEI CBLORIDE IIITRATE-B 1AKKOBIA-B lORGABIC-B 1 TIB SDLFATE SDLFIDB BARDBESS | COD SODIOK POTASSIUH CALCIUH HAGNESICK 
« 

IROB BEFEHEKE 1 

7/84 1 10 |7.7(BR) BA 1 144(NB) BAIBB) 1 lOIBR) 1 4(NR) 1 BA 1 BA 1 BB 2(NR) HA 113(BR) 1 NA 23(NR) 1 BR 20(NR) 1 20(NR) HDIO.05) BSK 1981 

3/86 1 ig |7.7{BB) 202IBR) 1 95(BR) 2S5IBB) 1 lO(BB) 1 HA 1 BA 1 IA 1 BR 16(HR) HA 94(NR) 1 NA 19,1(HR| NR 20.6(NR) 10.4(NR| NDIO.Ol) BSI 1981 

1/13/89 1 >o 1 7.63 212 1 136 296 1 10 1 1.1 1 BB 1 IB 1 <5 6.5 0.2 112 1 <5 17.8 1 5 13.2 1 11.1 0.05 1 COF 3/89 

3/90 IDID BOT SAHPLE 1 COF 4/9/90 

(/2B/90 1 10 1 7.5 218 1 158 Bl 1 8.7 1 0.9 1 + 1 * 1 <1 8.1 0.5 130 1 <i 21 1 5 27 1 14 0.05 ICOF 1/21/90 

9/17/90 1 VO 1 8,05 250 178 324 1 8.2 1 0.8 1 *' 1 1 • 1 <1 7.2 <0.1 :35 1 10 22 1 4.6 28 1 16 <0.05 ICOF 10/31/90 

IDL 100 1 5 2 1 0.1 1 1 1 1 1 1 1 0.1 10 1 5 0.05 1 0.05 0.2 1 0.06 0.05 

ICL 1 45 1 1 1 0.3' 

KATRII: 
GBOUBOBATEB 

GBODBOVATEB AIALITICAL BISULTS 
{till] 

BELL 2168 BOBTB (DEEP) 

PARAKETERS 

DATE HETBOD IBICARB-I 
j OBATE 1 

TOTAl 
SOLIDS 

ICABBOBATE |HYDEOIIDB|HABGABESE | 
l i l i 
1 I 1 I 1 1 1 > 

ODOR 1 COPPER ISURFACANTS ZIIC 1 ALUHINUH 

I 

IREFEREHCEI 
1 1 
1 1 
1 1 

I I I I I I ! I I I I I I 

1/84 vg |144|KR)| 222(BI) 1 OINRI 1 0(«R) 1 HDIO.02) > HOKE I ND|0.02i 1 NA 0.0110.02) 1 BDIO.OS) IBSI 1981 1 

3/86 vg |116|BR|| BA 1 IDIO.l) i SA iBD(O.OOl) i 
- 1 i 1 

NA I NDIO.Ol) ' NDIO.S) 
•1 

0.04IN8I 1 HA 
• i 1 

IBSK 1981 1 
- 1 i 

FOOTHOISS: NA = HOT ABALYZED 
HOT DETECTED AT INDICATED DETECTIOH LIHIT 
HOT REPORTED 
KETBOO DETECTIOH LEVEL 
KETHOD DETECTION LEVEL 

KCL -- HAIIHUH CONTAHINANT LEVEL 
IQ = lArSR QUALITY 

mi DBTECTED THER?-:RE KOT mum 
SECONDARY KCL 
< 1 ig/l TEN ITIIHIKG LABORATORY) 

NA 
ID 
NR 
1 ) 
KDL ' 

m 



GROUIOVATEB UAllTICAl RESDLTS 
{till) 

lATRII: 
GRODIOIATER 

VELL 2142 lORTB (OEEP) 

PABAKETEBS 

OATE 
SAIPLBD 

1 lETBOO 1 (fi TOTAL 
DISSOLVED 
SOLIDS 

lALIAlIBITY 
l(BI-
ICABBOBATE) 

COBOOCTABCBI 
(licroibos | 

lit) 1 

CHLORIDE IBITRATE-B 1AKKOBIA-B lOBGABIC-B 1 TIB SOLFATE SULFIDE HARDIESS 1 COD SODIUK POTASSIUK CALCIUH HAGNESIUH 1 IRON REFERENCE 

7/84 1 vg I7.3IBR) BA 1 4(4|NB) BA 1 23(111 1 22(B1) 1 BA 1 Bit 1 BB 13(BB) IA 380(IR) 1 IA 53(IR) 1 IR 83IKR) 1 42(IB| 10.05(0.05) BSK 1981 

3/86 1 10 |7.7(BR) 174IIR) 1 77(BB) 19(|BB) 1 8.4(BR) 1 IB 1 BA 1 H 1 BB 8(IR) IA 65(IR) 1 IA 13.1(IR) 1 HR 14.2INR) 1 1.2IHR) 10.01(0.01) BSK 1981 

1/13/8) 1 vo 1 7.48 208 1 118 2)1 1 16 1 1.4 1 II 1 BR 1 <5 1.4 0.2 120 1 <5 15.5 1 5.1 10.2 1 10.3 1 0.09 COF 3/89 

3/90 IDID BOT SAHPLE 1 1 1 COF 4/9/90 

6/28/90 1 10 1 7.8 190 1 105 BB 1 14 1 1.2 1 f 1 ^ 1 <1 8.6 <0.5 91 1 <5 16 1 4.5 20 1 10 1 <0.05 COF 1/21/90 

9/17/90 1 vg 1 7.55 236 1 131 297 1 19 1 1.5 1 *' 1 " 1 <1 8.6 <0.1 111 1 <5 18 1 4.1 24 1 14 1 0.05 COF 10/31/90 

IDL 100 1 5 2 1 0.1 1 1 1 1 1 1 1 0.1 10 1 5 0.05 1 0.05 0.2 1 0.06 1 0.05 

BCl 1 45 1 1 1 1 0.3' 

KATIIII 
GlODIDVATIl 

GBOUBDVATEB ABALITICAL BESDLTS 
lig/L| 

VELL 2142 BORTB IDEEP) 

PARAIETBRS 

OATE IIETBOO BICARB
OBATE 

1 TOTAl 
1 SOLIDS 

1CARBOBATBIBYOROIIDE 1 HABGABESE | ODOR 1 COPPEB 
1 
1 
1 

ISURFACAHTS 
1 
1 
1 

ZINC lALUKIIDK REFERENCE | 

1/84 1 vg 464IBB) i 564IBR) 1 0|BR) 1 0|BR) 1 ND(0.02) I SEPTIC 1 HD(0.02) 1 n HD(0.02) |BD|0,OS) BSK 1987 i 

3/86 1 vg 94{BB) 1 " 
1 

1 NDIO.l) 1 BA 10.001(0.001)1 BA 
"1 
(0.01(0.01) 

-1 

1 
1 NDIO.S) 

•1 

0.01(HR| 1 NA BSK 1981 1 
1 

FOOTNOTES: NA = NOT ANALYZED 
ND = HOT DETECTED AT IHDICATED DETECTIOl LIHIT 
HR = HOT REPORTED 
I ) ° HETHOD DETECTION LEVEL 
HDL = HBIHOD DETECTION LEVEL 
HCL -- HAIIHUH CONTAHINANT LEVEL 
' • SECONDARY HCL 
" = < 1 iq/1 TKN (TIIHIHG LABORATORIES) 



GBODBDVATER ABAlITICAl BESOLTS 

|ig/l) 

lAIBII: 
GBODBOVATEB 

VELL 2100 BOBTB |OEEP) 

PABAHEIERS 

DATE 
SllPLEO 

1 HEIHOO 1 PB TOTAL 
DISSOLVED 

SOLIDS 

lALIALIIITT COBDDCTABCEI 
(licroibos | 

let] 1 

CBLOBIDB IBITBATE-fl lAKHOBIA-N lORGUIC-B TIB SULFATI SDLFIDB HARDIESS 1 COD SODIDK POTASSIUK CALCIOH HAGNESIUH IROH REFERENCB 1 
1 
1 
1 

7/84 1 vg |7.4(BR) BA 1 174(BB) BA 1 46(BB| 1 12(4.4) 1 u 1 IA BR 13INR) IA 213(IR) I IA 25INR) 1 NR 41INR) 1 26INR) 1 10(0.05) BSE 1981 1 

3/86 1 10 |7.7(NR) 37a(BB) 1 171(BB| 525(BB) 1 48.7(BB| 1 u BA 1 BA BR 12|NR) IA 224(IR) 1 BA 22.4(NR) 1 HR 49.1INR) 1 :i.l|HR) 10.10(0.01) BSK 1981 1 

1/13/89 1 vg 1 7.26 398 1 230 (2( 1 4( 4.5 1 BR 1 NB <5 17 0.2 280 1 <5 23.5 1 3.4 40.8 1 26.1 1 0.18 COF 3/89 1 

3/90 |0I0 IOT SAHPLE 1 1 COF 4/9/90 ! 

6/28/90 1 vg 1 6.9 3(0 1 212 BB 1 43 4.3 1 t 1 t- <1 19 <0,5 250 1 <5 2( 1 8.4 52 1 28 1 <0.05 COF 1/21/90 1 

9/17/90 1 vg 1 7.4 394 1 215 559 I 50 1 4,1 \ 1 '* <1 18 <0.1 231 1 <5 25 1 7.6 48 1 21 1 <0.05 COF 10/31/901 

HOL 100 1 5 2 0.1 1 I 1 1 1 0.1 10 1 5 0,05 1 0.05 0.2 1 0.06 1 0.05 

HCL 45 1 1 1 0.3' 1 1 • 
1 

lATBIIi 
GBOOBDVATEB 

GBOUBOBATEB ABALITICAL BESDLIS 
|ig/L| 

VELL 2100 BORTB (DEEP) 

PABAIETEBS 

OATE IIETBOO IBICARB-
1 OBATE 

1 TOTAL 
1 SOLIDS 

ICARBOBAIEIBIDROIIDE 1 BABGABESE | ODOR 1 COPPEB ISDRFACAITSl ZINC |ALUHIN!;H 
1 1 1 
1 1 1 
1 1 1 

RBFEREICE | 

I I I I I I I I I I I I 1 

7/84 1 vg 1174IER I |392(IR) i 0(BB) i 0(BR| i 10(0.02) 1 BONE iBD|0.02) 
1 1 
i NA 10.06(0.021 !SD(0.5) BSE 1981 i 

3/86 1 vo |209(IR) 1 IA I 80(0.1) 1 NA {0.00510.001)1 NA IBD(O.Ol) 1 ND(0.5| i0.53(IR) ; NA BSK 1931 1 

FOOTNOTES: HA = NOT ANALYZED 
HOT DETECTED AT IHDICATES DETECTIOS LIHIT 
HOT REPORTED 
KETHOD DETECTION LEVEL 
KETHOD DETECTIOH LEVEL 

HCL -- HAIIHUH COHTAHINANT LEVEL 
vg -- lATER QUALITY 

NONE DBTECTED THERFORE HOT ANALYZED 
SECONDARY HCL 

NA 
ND 
NR 
( ) 
KDL = 

TKN 



GRODHDIATEB UALITICAl BESDLTS 
(ig/i| 

HATBIIi 
GIOUBDVATEI 

VELl 1-6 (SBAILOV) 

PABAKETEBS 

DATE 
SAIPLBD 

lETBOD 1 pH TOTAl 
DISSOLVED 
SOLIDS 

|AlIALIBITY|COBOUCTABCI{ 
1 1 1 
1 1 1 

CBLDBIDI IIITRATB-B lAIHOIIA-B lOlGAIIC-B 1 III SULFATE SOLFIDE BARDBESS COD 1 SODIDK POTASSIDH CALCIUH HAGHESIUK IROI RBFEREICE | 

i i i i i j 1 i i 1 i i 1 i i i i 1 1 1 1 
7/84 VO |7,8|BB) 164(BR) 1 90(BB) 1 212(IB| 1 (IBB) 1 1214.4) 1 BDIO.l) 1 BDIO.l) 1 IR SIBR) BDIO.OS) 93|BR) BD(2.0) 8(HR) 1 NR 22IHR) 1 lOIIR) O.iaiHR) BSK 1381 1 

3/86 10 i7.9|BB| 132(BR) 1 71{BB) 1 197(IB) 1 2(BB| 1 BA 1 BA 1 IB i IR 1B.4IIR) NA 80|RB) HA 3.2(NR) 1 . NR 18INR) 1 9|NR| 0.35INR) 1 BSK 1981 1 

12/27/88 vg 1 7,56 182 1 119 1 225 1 4 1 0.51 1 BR 1 IB 1 <5 6.5 <0.1 232 <5 4.6 1 4.3 14 1 12.9 1.8 1 COF 3/89 1 

(/S/89 vg 1 7,2 142 1 114 i 230 1 2.1 1 0.42 1 BD 1 BD 1 ID 5.3 BD 116 ID 3 1 2 24 1 12 0.14 ICOF 1/21/89 1 

9/11/89 VO 1 7 198 1 108 1 200 1 3.1 1 0.55 1 ID 1 BD 1 10 8.3 0.34 no ND 3 1 1.9 23 1 12 0.09 ICOF 11/6/89 1 

12/22/89 VO 1 7.7 159 1 92 1 243 1 8.3 1 0.39 1 i 1 * \ BD 7,5 NO 89 ID 2.7 1 1.6 4.6 1 8.1 ID |COF 3/15/90 1 

3/(/90 VO 1 7.8 114 1 87.8 1 190 1 2 1 0.55 { i 1 * 1 BO 6.6 BD 84 8.6 2.6 1 1.1 19 1 9.9 0.14 1 COF 4/9/90 1 

(/11/90 VO 1 8.1 182 1 91 1 BB 1 3 1 1.2 1 * 1 * 1 <1 8,3 <0.5 96 <5 2.7 1 1.5 22 1 10 0.26 ICOF 1/21/90 1 

9/18/90 VO 1 7.55 174 1 142 1 250 1 2.6 1 0.4 I I t I tt 1 <1 7,5 <0.1 135 <5 3.5 1 1.8 30 1 15 0.14 |COF 10/31/901 

1 KDl 100 1 5 1 2 1 0.1 1 1 1 1 1 1 1 0.1 10 5 0.05 1 0.05 0.2 1 0.06 0.05 

1 ICI 1 45 0.3' 

lATBIIi 
GBODIDVATIB 

OATE IIETBOO 

1/84 

3/86 

vg 

n'O 

GBODBDVATER ABALYTICAL RESDLTS 
{till] 

BELL 1-6 (SHALLOV) 

PARAKETERS 

BICARB- I TOTAL | CARBOBATB IBTDROIIDE > HABGABESE 
OBATE I SOLIDS | | | 

I I I I 
I I I I 

llOINR) 

84INB) 

NR 

•ik 

NA 

NDC 11 

BA 

HA 

SA 
I • 
'0.02910.00; 

COPPER ISURFACANTS 1 ZINC 

NA 

NA 

I NA SA I NA 

REFEREHCE 

BSK 1987 

SD|O.C:| I ND(0.51 I 0.0:iNR| I BSK :937 

FOOTNOTES: NA = NOT ANALYZED 
HD = NOT DETECTED AT IHDICATED DBIECTLON LIKIT 
NR = NOT REPORTSD 
( I = HETBOD DBrBCnON LBVEL 
KDL = HETHOD DETECTION LEVEL 
NCL = MAIIHUH COSTAHINANT LEVEL 
VQ = lATER QUALITY 

^^^IKN =JMy>ETEC:^^EFORE M y ^ l ' i l E D ^ ^ 
^̂ ^̂^ ~̂^̂^̂^̂ ÂRY Ĥ^̂^̂^̂^ ^̂^̂^̂ P̂ ^̂ ^̂ ^̂B 



GROUBDIATEB ABALITICAL BESDLTS 
Iig/L) 

lAIBIII 
GBODBDBATEB 

VELL UV-2C IDEEP) 

PABAKETEBS 

1 OATE 
1SAIPIED 

lETBOD i pH TOTAl 
DISSOLVED 
SOLIDS 

ALKAIIBITT COBDDCTABCE CBLOBIDB IBITRATE-N [AKKOBIA-B lORGABIC-R 1 III SDLFATE SOLFIDE IHABDBESS | COD SODJUH POTASSIUK CALCIUH HAGNESIUH IROI BICARBOIATE REFEREBCE 

1 8/86 VO |8.2(IB) 21(|BB) 127(BR) 32S(BB) 9|IB) 1 BB 1 BB 1 BR 1 HR 14IIR) BB 1 II 1 BR 9|IR) 1 NR 43|IR) 1 1(0.1) |0.33(HR| 155IHR) 1 BSI 1981 

11/10/89 vg 1 7.78 182 120 2(0 2 1 0.33 1 IB 1 BB 1 <5 5.1 0.26 1 90 1 <5 12.2 4.5 13.2 1 9.1 0.15 1 BB 1 COF 3/89 

1 6/8/89 VQ 1 (.8 172 127 24( 2.1 1 0.37 1 ID 1 ID 1 BD 5.4 0.4 1 110 1 KD 12 i 4.1 20 1 11 1 0.46 1 BR |COF 1/21/89 

|)/1S/B9 vg 1 (.8 24( 230 412 2 1 0.21 1 ID 1 ID 1 BD 10 BD 1 185 1 BD 11 1 4.3 43 1 21 1 HD 1 II ICOF 11/6/89 

12/28/89 vg 1 7.5 258 213 1(5 13 1 0.2S 1 * 1 *' i BD 8.1 ID 1 190 1 BD 11 1 3.8 8.4 1 16 1 HD 1 BB |COF 3/15/90 

3/8/90 vg 1 7.( 198 89.7 BB 5 1 0.26 1 f 1 *' 1 BD 5.2 ID 1 160 1 HO 11 i 4.3 35 1 17 1 ID 1 BB ICOF 4/19/90 

FIELD FLOODED 1 1 |COF 1/31/90 

9/2(/90 VO 1 7.45 185 119 222 11 1 0.3 1 '* 1 * * 1 <1 (.2 <0.1 1 94 1 <5 11 1 3.4 20 1 10 1 0.09 1 IR ICOF 10/31/90 

IDL 1 100 5 2 1 0.1 1 1 1 11 1 1 0.1 1 10 1 5 0.05 1 0.05 0.2 1 0.06 1 0.05 1 0.05 

ICI 1 45 1 1 1 0.3' 1 0.3' 

FOOTIOTES: 11 
BD 
EB 
( ) 
IDL 
ICL 
VO 

* TEE 

BOT AIALTZED 
BOT DETECTED AI IBOICATED DETECTIOB LIBIT 
IOT EEPOBIED 
IITBOD DETECTIOB LEVEL 
lETHOD DETECTIOB LEVEL 
lAIIIDK COIIUIIUI LEVEL 
VATER goiLiri 
BOIE OETECIED TBEBFOBE BOT ABALTZED 
SECOIOABI KCL 
< 1 t i l l TBI (TBIIIBG LABORATORY) 



GRODBOVATBB AIALITICAL RESULTS 
{till] 

lATBII: 
GROOBDVATER 

VEIL DV-2B (IBTBRKBDIATI) 

PARAHETERS 

DATE 
SAKPLED 

1 lETBOD j pB TOTAL 
DISSOLVED 
SOLIDS 

ALIALIIITTICOBDUCTABCE 
1 

CHLOBIDI IBITBATE-B lAHHOBIA-B lOBGABIC-H 1 TIB SDLFATE SDLFIDB IBARDIESS 1 COD SODIUK POTASSIUHI CALCIUH HAGNESIUH 1 IRON BICARBONATE 1 REFEREICE 

8/86 1 vg 1 8.4INBI 142IB1) 91IBB) 1 229IIR) 1(BR) 1 BR 1 BB 1 IB 1 BR 8|IR) NR 1 KR 1 IR 21IHRI 1 KR 1 20|NR) 1 3.3(0.1) 0.15IHR) 62(NR) 1 BSK 1981 

1/9/89 1 vg 1 6.87 (10 58( 1 984 2 1 <0.1 1 BB 1 II 1 <5 36.9 0.2 1 560 1 <5 6.8 1 5 1 108 1 58 1 0.11 IR i COF 3/89 

6/8/89 1 •vg 1 6.3 418 479 1 8(7 4.2 1 0.11 1 BO 1 ID 1 BD 5.2 0.36 1 410 1 ID 6.1 1 4.5 1 82 1 48 1 0.11 1 HR jcOF 1/21/89 

9/15/89 1 vg 1 6.8 570 (05 1 1010 3.1 1 BO 1 ID 1 BD 1 ND 8.2 ID 1 600 1 ID 6.5 1 4.8 1 130 1 64 1 HD 1 NR jcOF 11/6/89 

12/28/89 1 vg 1 7 (81 537 i 1493 8.3 1 BO 1 i 1 *" 1 BD 9.1 ID 1 680 1 ND 1.1 1 4.8 1 11 1 11 1 0.12 1 NR |COF 3/15/90 

3/8/90 1 vg 1 7.4 598 (20 1 IR ( 1 BD 1 * 1 ^ 1 BD 8.3 ID 1 660 1 KO 1.: 1 5.2 1 140 1 75 1 HD 1 NR 1 COF 4/9/90 

IFIELD FLOODED ICOF 1/31/90 

9/26/90 1 vg 1 6.95 (08 577 1 755 16 1 0.2 1 '' 1 * * 1 <1 8.9 <0.1 1 589 1 1 1.2 1 4.1 130 1 ' 65 1 0.3 1 NR |COF 10/3:/!0 

IDL 100 5 1 2 1 0.1 1 1 1 1 i 1 1 0.1 1 10 1 5 0.05 1 0.05 0.2 1 0.06 1 0.05 

ICI 1 45 1 1 1 0.3' 

FOOTBOTES: BA 
BO 
BR 
I ) 
HDL 
HCL 
vg 

* TII 

101 AIALIZEO 
BOT DETECTED AT IBOICATED DITECTIOB LIHIT 
BOT REPORTED 
HETBOD DETECTIOB LEVEL 
lETBOD DETECTIOB LEVEL 
MIIIKDK COBTAHIBABT LEVEL 
VATEB gUlLITI 
BOBE DETECTED TBERFORE NOT ABALTZED 
SECOIOABI KCL 
< 1 ig/1 TIB ITVIBIBG LABORATORYI 



GIODIDVATEB ABALITICAL BESOLTS 
{till) 

IKATRII: VELL UV-2A (SBALLOV) 

1 PAIAHITIBS 

1 DATE 
iSABPLEO 

lETBOD 1 pfi TOTAl lAlIALIBITY 
DISSOLVIDI 
SOLIDS i 

COBOOCTABCBICBLORIDE IBITRATE-I lAKIOBIA-B lOBGABIC-B | TIB 1 SULFATI SDLFIDB 1 BARDBESS | COD 1 SODIUH 
1 
1 
1 

POTASSIUH) CALCIUH HAGNESIUKI IRON IBICARBOIATE REFEREBCE 

1 8/86 vg |12.5(BR) 3340(11) 1 2S23IHB) 13,370(BB) 1 1(11) 1 II i BR 1 BB 1 BB 1 54IKR) BR 1 BB 1 BB 1 459(BR) 1 BR 1 611INRI 1 KDIO.l) |ID(O.0() 1 IDINR) i BSK 1981 

1 6/8/89 OBI 1 1 1 1 1 1 1 ICOF :Dd 3tr/89 

9/15/89 ORT 1 1 1 1 I 1 1 1 1 1 ICOF 5rd Otr/85 

112/28/8) DRI 1 1 1 1 1 1 1 1 1 ICOF 4tb Qtr/89 

3/8/89 DBT 1 1 1 1 1 1 1 COF 5/11/90 

FIELD FLOODED 1 1 1 1 1 1 1 1 1 COF 1/31/90 

9/25/90 DEI 1 1 1 1 1 1 i 1 COF 11/13/90 

KOI 1 100 1 5 1 2 1 0.1 1 1 1 1 1 1 1 1 0.1 1 10 1 5 1 0.05 1 0.05 0.2 I . 0.06 1 0.05 1 0.05 

ICL 1 1 1 1 45 1 1 1 1 1 1 1 0.3' 1 0.3' 

FOOTBOTESI BA 
BD 
BR 
( ) 
KDL 
ICL 
vg 

t TII 

IOT AIALIIED 
IOT DETECTED AT IIDICATED DETECTIOB LIKIT 
BOT REPORTED 
lEIBOD DETECTIOB LEVEL 
KETBOO DETECTIOB LEVEL 
KlIIIDI COIIAKIIAIT LIVIL 
VATII gUAlITI 
BOBI DETECTED TBERFORE BOT AIALIZEO 
SECOBOABI KCL 



GBODBDBATEB AIAIITICAI BESOLTS 
{till] 

KATBIIi 
GBOOBDVATEB 

BILL 1-2 

PABAKITBIS 

DATE 
SAIPIED 

lETBOD 1 PB TOTAl 
DISSOLVED 

SOLIDS 

ALKALINITY CONDUCTANCE CBLORIDE IBITRATE-B lAIKOBIA-B lORGABIC-B 1 
1 1 
1 1 
1 1 

TIB 1 SULFATE 1 SDLFIDB HARDBESS COD 1 SODIUH POTASSIUK CALCIUH HAGNESIUH IROH REFEREICE | 

I I I I I l i i l l l l l l l l l l i i 1 

7/84 vg 17.2(11) 841IIRI 1 ((0(RB) 127((BB) 55(BR) 1 21(4.4) 1 BDIO.l) 1 BDIO.l) 1 BR 1 28{HR) IBDIO.OS) 549INR) 17.112.0) 1 94|NR) 1 IR 130(NR) 1 55(HR) 0.06(HR) 1 BSI 1981 1 

3/86 vg |7.3|BR| 7(8(IR) 1 543(BB) UIO(IR) 2a(BB) 1 BA 1 11 1 BA 1 BB |26.4|NR) 1 11 503IKRI 1 11 1 HR i KR 116INR) i 52(IR) 0.03(IR) 1 BSK 1981 1 

(/5/89 vg 1 (.( 824 1 (42 1320 30 1 12 1 BD 1 BD 1 BD 1 29 1 ND 600 1 ID 1 18 1 1.4 130 1 60 ID 

)/l l / /8) 10 1 6.2 943 75( 1300 23 1 6.8 1 BO 1 BD 1 BD 1 36 1 0.21 675 1 ND 1 19 1 7,1 150 1 69 ND 

11/21/89 - vg 1 7.1 ()4 1 641 1340 40 1 12 1 t 1 * 1 ID 1 39 i BD 590 1 KD I 18 1 7.2 (0 1 56 KD 

3/(/90 10 1 7.1 828 1 589 1280 33 1 13 1 f 1 • 1 BO 1 41.6 1 1.1 580 1 5.4 1 11 1 1 130 1 61 ND 1 COF 4/9/90 1 

(/11/90 vo 1 7.05 958 1 753 1570 26 1 8 1 f 1 * \ <1 1 39 1 cO.5 130 1 . 6 1 19 1 '.6 169 1 74 0.01 ICOF 7/21/90 1 

9/18/90 IISSIIG DATA 1 1 icOF 10/31/901 

101 100 1 5 2 1 0.1 1 1 1 1 1 1 1 '• i 0.1 10 1 5 1 0.05 1 O.OS 0.2 1 0.06 0.05 

ICI 1 45 1 1 0,3' 

TULB 2-113 (COIT.) 
GROOBDVATER ABALITICAL RESULTS 

Iig/L) 

lATBIIi 
GBOOBDVATEB 

VEIL 1-2 ISBALLOV) lATBIIi 
GBOOBDVATEB 

1 PARAHETERS 

DATE IIETBOO |BICABB-|TOTAl !CARBOBATE|BYDROIIDE| HABGABESE | 
1 OBATE 1 SOLIDS I I I 1 

I I I I I 1 
1 1 1 i 1 1 

ODOR 1 COPPER 

1 
1 
1 

ISURFACANTS ZINC 1 REFERENCE 

1 

1 
I I I I I I 1 1 1 1 

1/84 1 vg {790(NB)| SA 1 NA 1 NA 1 NA | NA 1 SA 1 NA SA 1 BSK 1987 

3/86 i IQ 1663(NR)| NA i HDlO.l) | NA | HD(O.COl) | NA 1 NDIO.Jll 
i 

1 S0(0.5) O.OKKP.l I BSK 1987 

FOOTNOTES: IA = BOT ANALYZED 
ID = HOT DETECTED AT INDICATED DETECTION LIHIT 
HR = SOI PEP0RIE5 
I ) = HEIfiOD DETECTIOH LBVEL 
HDL = HETHOD OETBCTIOI LEVEL 
HCL - m i m CONTAHINANT LEVEL 
VQ = lATER QUALITY 

* TKN = SOSE :EIECTED THERFORE SOT ABALYZED 
' = 5ECCSDARY HCL 



GlOUHDVATEl UALTTICAL IISDITS 
{till] 

lATlII: 
EBODIOIATBR 

VILL OV-IC (DIIP) 

PARAHITERS 

OATE 
SIKPIEO 

IBTBOD 1 pB TOTAL 
DISSOLVED 

SOLIDS 

1ALIALIBITI COBDUCTABCE CBLOBIDB IBITRATI-I lAKMOBIA-B lOBGABIC-B 1 TIB SDLFATE 1 SULFIDE IBARDIESS 1 COD 1 SODIOK POTASSIDHI CALCIUH HAGNESIUH IROB BICARBONATE REFEREICE 1 

8/86 vg |7.3(IR) (92(IB) 1 387IBB) 1124(IB) (2(BB) 1 11 1 IB 1 BB 1 BB 30(NR) NR 1 419INR) 1 IR 55INR) 1 BR 1 91IHR) 1 41(0.11 .O.09IHR) 1 412INR) BSI 1981 1 

1/18/89 vg 1 7.2) 640 1 451 1150 52 1 1(.5 1 BR 1 BB 1 <5 35.1 0.11 1 525 1 <5 54.9 1 12 83 1 50.5 0.34 1 NR COF 3/89 1 

6/)/89 vg 1 6.) OS 1 452 1030 57 1 17 1 ID i ID 1 BD 27 0.58 1 480 i HD 61 1 11 91 1 51 1 5.2 1 HR COF 1/2US9 1 

9/15/8) vg 1 6.8 6)2 1 4(2 1140 55 1 15 1 ID 1 ID 1 BO 42 0.28 1 490 1 ND 65 1 11 100 1 53 1 0.4 1 BR COF 11/6/89 

12/27/90 10 1 7.4 71( 1 400 1024 5( 1 IS 1 t 1 ^ 1 BD 41 BD i 500 i 12 60 1 10 42 1 48 1 ND 1 HR ICOF 3/15/90 

3/1/90 vo 1 7.8 (84 1 448 BB 54 1 15 1 f 1 ^ 1 BD 38.( BD 1 480 1 ND 62 i 11 100 1 54 1 HD 1 IR ICOF 4/19/90 

(/21/90 vo 1 7.35 720 444 BB 5( 1 14 1 f 1 * 1 <1 38 <0.5 1 480 1 8 62 1 10 100 1 53 1 0.06 I NR ICOF 1/21/90 

)/2(/90 vg 1 7.45 740 1 45( 923 110 1 11 1 *' 1 " 1 <1 42 <0.1 1 496 1 12 60 1 10 101 1 56 1 <0.05 1 NR ICOF 10/31/90 

I I I 1 1 I I 1 1 l i l I I 1 

101 100 5 1 0.1 1 1 1 i 1 1 0.1 1 10 1 5 0.05 1 0.05 0.: 1 0.06 1 0.05 

ICl 1 45 1 1 1 0.3' i 

FOOTIOTESi IA 
ID 
11 
( ) 
KDL 
KCL 
10 

f TII 

IOT AIALIIED 
EOT OETECTED AT IIDICATEO DETECTIOB LIHIT 
BOT REPORTED 
lETHOD DETECTIOB LEVEL 
KETBOD DETECTIOl LEVEL 
HAIIMDI COIIAIIIIIT LEVEL 
VATIR 001LITT 
BOBE DETECTED TBEBFOBE NOT ABALTZED 
SECOIOABI NCL 
< 1 till TBI (TBIIIBG LABOBATOBI) 



GBODBOVATEB ABALITICAL RESULTS 
(ig/l) 

lATlII: 
GIODBDVATEB 

BELL DI-IB (IBTEBKEDIATII 

FIRAKITIBS 

OATE 
SUPLEO 

BETBOO 1 pB TOTAl 
DISSOLVED 
SOLIDS 

AlEllIBITT COBDOCTABCE CBLORIDE IBITRATB-I lAKKOIIA-B lOIGAIIC-l 1 TIB SDLFATE SULFIDE [BARDBESS L COD SODIDK POTASSIUHI CALCIUH IHAGNESIUK IROH BICARBOIATE 1 RIFERENCE 

8/86 10 |(.9|B1) ()8|B1) 354(BB) 1I(4(BR) ()|BR) 1 Bl 1 BR 1 IK 1 BB 30IBR) BR 1 343(BR) 1 BR 94|NR) BR 1 82|NR) 34(0.1) 0.12IIR) 432INB) 1 BSK 1981 

12/29/88 vg 1 7.33 10)0 480 1S40 120 1 42 1 IR 1 IB i <5 57.8 <0.1 1 680 1 6.3 81.5 1 11.8 1 133 1 68.1 0.11 BR i COF 3/89 

6/)/8) vg 1 7.2 10)0 4(8 1570 138 1 45 1 ID 1 ID 1 BD 48 BD 1 690 I BD 86 1 10 1 150 1 76 1 0.05 1 IR |COF 1/21/89 

9/15/89 vg 1 6.9 912 445 1510 100 1 41 1 ID 1 BD 1 BD 69 0.35 1 665 1 BD 80 9.6 1 140 1 '0 1 0.14 1 NR ICOF 11/6/89 

12/27/8) vg 1 7.4 )26 38( 1278 )2 1 37 1 * 1 * \ BO 10 BD 1 620 1 ND 13 1 8.1 60 1 61 1 ID I NR ICOF 3/15/90 

3/8/)0 vg 1 7.8 8(4 )03 BB 85 1 3( 1 f 1 * 1 BD 66.4 BD 1 610 1 ND 14 1 9.8 130 i 66 1 ND 1 NR 1 COF 4/9/90 

(/21/90 vg 1 7.45 )20 438 IB )( 1 38 I t 1 * 1 <1 63 <0.5 1 600 1 <5 81 1 8.8 130 1 65 1 0.11 1 HR ICOF 1/21/90 

9/2(/90 vo 1 7.45 82( 398 1020 140 1 32 1 ** 1 '* 1 <1 58 •<o.i 1 522 1 25 68 1 8 115 1 51 1 0.48 1 IR ICOF 10/31/90 

I I I I I I I ' I I 1 

IDL 100 5 2 1 0.1 1 1 i 1 1 1 1 0.1 i 10 1 5 0.05 i 0.05 0.2 1 0.06 1 0.05 

ICL 1 45 1 1 1 1 0.3' 

FOOTIOTBSi BA > BOT ABALIIED 
ID • IOT DETECTED AT IIDICATBD DETECTIOB LIKIT 
II • IOT BEPOITED 
( ) • lETBOO DETECTIOl LEVEL 
IDL • lETBOD DETECTIOl LIVEL 
ICL • lAIIIDI COIIAIIIAIT LEVEL 
ig ' VATEB goALiri 

t TII • BOBE DETECTED TBEBFOBE IOT AIALYZED 
' • SECOBDARI ICL 

" ' < 1 i]/l TEE (TVIBIBG LABOBATORT) 



GBOUBDVATIR UALITICAl RESDITS 
(ig/L| 

lATRIli 
GRODIDVATIR 

VEIL UV-IA (SBALLOV) 

PABAKETEBS 

DATE 
SAIPIED 

lETBOD 1 pi TOTAL 1 
DISSOLVED 1 
SOLIDS 1 

1 

ALIALIBITI COBOUCTABCE CBLORIDB IlITBATE-B 1AKKOBIA-B lOBGABIC-B 1 TIB SOLFATE SDLFIDB 1 TOTAL 1 
IBAROBESS 1 

COD SODIUH IPOTASSIUHl CALCIUH HAGHESIUK IRON BICARBOBATE REFEREBCE | 

8/86 vg |7.5(BR) 696(BR) 1 304(HB| 1153IBB) 62IE1) 1 BR 1 BB 1 IB 1 BR 33|BB) BB 1 BR 1 BR NR 1 HR 1 HR 1 NR 0.18IHR) 1 490IBR) BSK 1981 1 

1/6/89 vg 1 7.12 732 1 414 1140 59 1 30.(2 1 IB 1 BR 1 <5 5.2 t i t 1 506 1 <5 55.4 1 8 1 91.5 [ 49.1 0.01 1 II COF 3/89 i 

(/9/89 vg 1 6.9 (80 1 3(4 10(0 46 1 24 1 BD 1 BD 1 BD 2525 0.43 1 390 1 ND 72 1 1.8 88 1 42 3.1 1 IR COF 1/21/89 1 

9/15/89 vg 1 6.8 (16 1 3(0 )74 26 1 24 BD 1 ID 1 BD 30 0.35 1 408 1 5.8 64 1 1.6 91 1 44 8.8 1 IR [COF 11/6/89 

12/27/8) vg 1 7.4 (26 1 348 8(6 26 1 26 1 i 1 *• 1 ID 32 BD 1 400 1 BD 59 1 6.8 31 1 36 0.13 I BR |COF 3/15/90 

3/8/90 vg 1 7.) 572 1 345 1000 22 24 1 f 1 *• 1 BD 29.( BD i 380 1 BD 61 1 1.9 84 1 39 0.08 1 IR ICOF 4/9/90 

(/21/)0 vg 1 7.2 (0( 1 35( BR 21 1 21 1 * 1 *• <1 29 6.5 1 350 1 <5 62 I 6.9 19 1 31 1 3.4 1 IR ICOF 1/21/90 

)/2(/)0 vg 1 7.( 55( 1 326 723 32 23 1 " 1 '' <1 2( <0.1 1 333 1 6 56 1 1 13 1 31 1 3.9 I IR |COF 10/31/90 

KDL 100 1 5 2 0.1 1 i 1 1 1 0,1 i 10 i 5 0.05 i 0.05 0.2 1 0.06 1 0.05 

ICI 1 45 1 1 1 1 0.3' 

FOOTBOTESi Bl 
ED 
Bl 
( ) 
HOL 
ICI 
VO 

' TII 

IOT AIALIIED 
EOT DETECTED AT IBDICATBD DETICTIOB LIKIT 
EOT REPORTED 
HETBOD DETECTIOB LEVEL 
lETBOD DETECTIOB LEVEL 
lAIIHDK COEnXIEABT LEVEL 
EATER gOAlITT 
BOBE DETECTED TBEBFOBE BOT ABALTZED 
SECOIDUI ICL 
< 1 tqll TII ITVIBIBG LA80BATOBIES) 
SAHPIE EOT (BESBBVEO 
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Table 3 

WELL VOLATILE ORGANIC COMPOUND 

DATA CONCENTRATIONS 

(ppb) 

VQlatile Organic CompQund Centration 
Sample Number VC BENZ EDB DCA MECL PCE CCL4 TCA TCE CHCL3 

W-1 1,400 TR ND ND 9,900 95 NO ND 570 ND 

U-2 TR TR ND ND 3,700 130 ND 17 310 ND 

W-3 2,900 2,000 ND 580 25,000 280 NO TR 730 ND 

W-4 1,400 870 ND ND 20,000 5,900 NO 10 4,800 ND 

W-5 2,100 1,000 ND ND 34,000 3,600 NO 5,800 2,000 NO 

Regulatory 
Detection Limits 500 500 1 20 60 10 5 10 10 2 

Laboratory 
Detection Limits 500 500 1 200̂  1,0002 10 5 10 10 2 

Abbreviations: 
VC = vinyl chloride 
BENZ = benzene 
EDB = ethylene dibromide 

TCA = 
TCE = 
CHCL3 

1,1,1-trichoroethane 
trichloroethylene 
= chloroform 

DCA = 1,2-dichloroethane 
MECL = methylene chloride 
PCE = tetrachloroethylene 
CCL4 = carbon tetrachloride 

ppb = parts per billion 
TR = trace (detected below laboratory detection limit) 
NO = not detected 

1. Elevated detection limit for 1,2-dichloroethane is due to interference from Freon TF, a laboratory 
air contaminant. 

2. Elevated detection limit for methylene chloride is due to laboratory background as a result of using 
methylene chloride in the extractions of soil and water samples. 

PJ9 97101018.000 2-6 Rev. 0 05/23/88 



September 29, 1987 

EMCON ASSOCIATES 
1921 Ringwood Avenue 
San Jose, CA 95131 

Attn: r John Johnson 

JOB NO. 7241 

LABORATORY REPORT 

Samples Received: Ten (10) gas bags 
Date Received: 9-25-87 

Purchase Order No: 15884/Proj: 971-01.01 

The samples were analyzed as follows: 

Samples Analyzed Analvsis 
Ten gas bags 

Five gas bags 

Gas Chromatography -
Calderon 

Gas Chromatography - TCD 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 

Results 

Data Sheets 

Table I 

Compound W-1 

Oxygen and/or 
Argon ND 

Nitrogen 0.14 
Carbon Monoxide ND 
Methane 57.02 
Carbon Dioxide 42.8 

ND - Not Detected 
Date Analyzed: 9-25-87 

TABLE I 

Volume Percent 

W-: 

ND 
0.32 
ND 
56.1 
43.6 

W-3 

0.22 
1.31 
ND 
54.8 
43.7 

W-4 

10.7 
34.6 
ND 
30.1 
24.7 

W-

11.8 
38.5 
ND 
27.2 
22.4 

Page 1 of 1 

Detection 
Limit 

0.01 
0.01 
0.01 
0.01 
0.01 

James Bonde 
Senior Chemist 

D.J^ Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 26 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: W-1 
MATRIX: LANDFILL GAS 
SAMPLE VOLUME 2 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride 1400 500 
Methylene Chloride 9900 ** 1000 
Carbon Tetrachloride ND 5 
Chloroform ND 2 
1,1,1- Trichloroethane ND 10 
1,2- Dichloroethane ND 200 * 
Trichloroethylene 570 10 
Benzene TR<500 500 
Tetrachloroethylene 95 10 
1,2- Dibromoethane ND 1 

ND-NOT DETECTED, The limit of detection is reported above 

* High Detection Limit due to interference of Freon TF 

** Possible Interference of Freon 12 giving a high Methylene 
Chloride value 

-msiS,-



CLIENT: EMCON SAMPLE: W-2 
JOB NO: 7241 MATRIX: LANDFILL GAS 
DATE ANALYZED: SEPT 2 6 1987 SAMPLE VOLUME 2 MLS 
ANALYSIS: CALDERON POLLUTANTS 

COMPOUND CONCENTRATION DETECTION 
PPB LIMITS 

Vinyl Chloride TR<500 500 
Methylene Chloride 3700 ** 1000 
Carbon Tetrachloride ND 5 
Chloroform ND 2 
1,1, IT- Trichloroethane 17 10 
1,2- Dichloroethane ND 200 * 

Trichloroethylene 310 10 
Benzene TR<500 500 
Tetrachloroethylene 130 10 
1,2- Dibromoethane ND 1 

ND-NOT DETECTED, The limit of detection is reported above 

* High Detection Limit due to interference of Freon TF 

** Possible Interference of Freon 12 giving a high Methylene 
Chloride value 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 26 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: W-3 
MATRIX: LANDFILL GAS 
SAMPLE VOLUME 2 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e 2900 500 
Methylene C h l o r i d e 25000 ** 1000 
Carbon T e t r a c h l o r i d e ND 5 
Chloroform ND 2 
1,1,1- T r i c h l o r o e t h a n e TR<10 10 
1,2- Dichloroethane 580 200 
T r i c h l o r o e t h y l e n e 730 10 
Benzene 2000 500 
T e t r a c h l o r o e t h y l e n e 280 10 
1,2- Dibromoethane ND 1 

ND-NOT DETECTED, The l i m i t of detection i s reported above 

* High Detection Limit due to interference of Freon TF 

** Possible Interference of Freon 12 giving a high Methylene 
Chloride value 



CLIENT: EMCON SAMPLE: W-4 
JOB NO: 7241 MATRIX: LANDFILL GAS • 
DATE ANALYZED: SEPT 26 1987 SAMPLE VOLUME 2 MLS • 
ANALYSIS: CALDERON POLLUTANTS 

• 

COMPOUND CONCENTRATION DETECTION _ 
PPB LIMITS 

Vinyl Chloride 1400 500 
Methylene Chloride 20000 ** 1000 
Carbon Tetrachloride ND 5 
Chloroform ND 2 
1,1,1- Trichloroethane 10 10 
1,2- Dichloroethane ND 200 * 
Trichloroethylene 4800 10 
Benzene 870 500 
Tetrachloroethylene 5900 10 
1,2- Dibromoethane ND 1 

ND-NOT DETECTED, The limit of detection is reported above 

* High Detection Limit due to interference of Freon TF I 

** Possible Interference of Freon 12 giving a high Methylene 
Chloride value 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 2 6 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: W-5 
MATRIX: LANDFILL GAS 
SAMPLE VOLUME 2 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e 2100 500 
Methylene C h l o r i d e 34000 ** 1000 
Carbon T e t r a c h l o r i d e ND 5 
Chloroform ND 2 
1,1,1- T r i c h l o r o e t h a n e 5800 10 
1,2- Dichloroethane ND 200 * 
Trichloroethylene 2000 10 
Benzene 1000 500 
Tetrachloroethylene 3600 10 
1,2- Dibromoethane ND 1 

ND-NOT DETECTED, The l i m i t of detection i s reported above 

* High Detection Limit due to interference of Freon TF 

** Possible Interference of Freon 12 giving a high Methylene 
Chloride value 
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TABLE 1. FRESNO LANDFILL SOIL-GAS DATA 

LOCATION VINYL CHL METHANE C O , OXYGEN 
(NO. ® DEPTH) DATE (PPM) (%) {%) (*) 

1(95 7/31 NO ND 15.6 9.8 

1®7 7/27 ND ND 25.7 3.30 

2®7 7/28 ND ND 2.49 19.8 

3®7 7/28 ND NO 4.19 17.7 

4@T 7/25 9.18 41.3 36.6 0.855 

S@7 7/31 NO ND 8.10 1Z7 

B(S9 7/29 ND ND 13J 8.781.. 
7/29 — ND 13.7 8.2eJ 

7/30 ND 0.060 13.3 9.13* 

7®7 7/31 ND ND 9.45 10.281. 

7/31 — ND 8.66 10.62j 

Q®1J 6/9 NO ND 3.46 16 J 

9@S 8/9 0.178 1.53 9.29 11.0 

10®5 8/9 ND ND Z5T ' 17.8 

11®5 7/28 ND NO 2.39 2Z9 

12®5 8/1 5.55* 50.6 29.2 1.25 

13®5 7/30 247 6.60 22.5 6.601. 

7/30 2.48 7.12 21.2 7.00J 

7/31 Z26 8.12 21.3 6.35 

14®5 7/30 ND NO 4.23 16.7-1. 

7/30 — ND 4.16 17.3J 

7/30 ND NO 3.29 16.5* 

7/30 ND ND 3.79 17.4* 

7/31 Z48 14.53 15.2 2 i 4 l , 

7/31 — 14.35 15.3 2.4SJ 

1695 7/31 ND NO Z92 16.3 

1795 7/31 NO NO 0.361 18.5 

1895 8rt NO NO 8.00 14.2* 

8/1 NO NO 7.51 14.1* 

(continued) 
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TABLE 1. Continued. 

LOCAnON 
(NO. ©DEPTH) DATE 

VINYT. CHL 
(PPM) 

METHANE 

(«) 
CO, 
(%) 

OXYGEN 

(%) 

1995 8/1 ND ND 0.602 19.3 

2095 8/1 ND NO 0.893 20.4 

2195 8/1 ND NO 0.735 14.7 

2295 8/1 ND NO 0.684 19.7 

2395 8/1 ND NO 1.68 . 17.3 

2497 8/1 NO NO 1.38 19.4 

2597 8/2 NO NO 1.09 18.8 

2697 8/2 NO NO 1.07 18.3 

2797 8/2 NO ' NO 2.62 17.3 

2897 8/2 NO NO 1.23 17.9 

2997 6/2 NO NO 1.20 18.6 

3097 8/2 NO NO 1.63 19.6 

3197 8/2 ND NO 0.932 18.1 

3297 8/2 >25.5 51.0 47.5 1.70 

34<95 8/3 NO NO 4.22 19.0 

3595 8/3 NO NO 3.65 18.6 

3695^ 8/3 NO NO 0.686 19.8 

379s 8/3 NO NO 3.23 19.4 

3897 8/3 NO NO 2.81 17.7 

3997 8/8 8.77 3Z2 31.2 5.19 

4097 8/8 4.72 XZ7 26.9 1.60 

419s 8/9 0.190 3.04 13.2 9.52 

4295 8/9 NO ND 1.01 19.4 

NO • Notdataeted. 
— • Not anaiyzed. 
> • . dvematograpWe paak ovar-ranga. 
'Oupfleata analyaia (rom tha aama caniatar. 
*Dupneat8 aainpla (rom dHfarartt caniatara. 
'ChromatograpMe paak may contain othar components, in addition te vinyl chlorida. 
*Sampia point waa 3* (rem 209S 

Notr Dataction flmit (or vinyt cMorida • 50 ppb (0.050 ppm): dataction limit (or mathana - 0.050%: 
(er CO, • ai%; dataetion Umit (or oxygen - 0S% 

dataction limit 

11 



TABLE 2. FRESNO LANDFILL GAS ICIONrTORING WELL DATA 

W E U DEPTH VINYL CHL METHANE CO, OXYGEN 

NO. (Fl.) DATE (PPM) (%) (%) (%) 

1 5.4 8/4 tr ND 9.64 11.7 

26 8/4 tr NO 1.10 17.5 

45 8/4 NO NO 2.55 15.7 

2 7 6/6 5J9 11.6 27.6 1.86 

24.5* 8/6 26.8 36.6 50.0 1.02 

44.8 8/6 23.2 53.7 43.4 247 

3 8.2 8/7 >45.7 44.2 56.4 1.64-

•• 
6.2 

24 
8/7 
8/7 

>44J 
>39J9 4'9.8 51.1 ".21 = >• 

24 
44J5 
44Ji 

8/7 
8/7 
8/7 

>43J 
31.2 

46.2 
49.4 

51.0 
47.1 

1.33= 
1.17. 

•• 

4 7 6/8 >47.2 51.5 47.9 1.80 

25.5 8/8 >55.8 57.1 45.8 288 

44.5 8/8 40.6 48.7 45.1 262 

5 4.2 8/8 0.956 48.1 44.4 238 
25J 8/8 48.9 55.1 521 1.38 
44.* 8/8 45.9 37.4 57.8 0.899 

6 5 8/6 4.0 10.7 30.4 1.57 
26 8/6 >39J 53.3 47.6 1.64 
44 8/6 >21.9 34.9 47.0 1.33 

7 7 8/7 23.2 52.1 50.7 1.49 

19J 8/7 22.7 56.0 53.2 121 
38.8 8/7 8.62 528 51.8 1.05 

8 4.8 8/4 NO 0.154 17.6 8.05 
19.2 8/4 25.4 22.4 39.9 1.19 
45 8/4 22.9 25 J! 38.7 1.36 

8 . 7S 8/5 tf 0.149 6.42 14.8 
25J 8/5 lr ND 6.10 13.4 
43.5 8/S b ND 8.50 129 

10 6* 8/5 b ND 214 27.7 
22.4 8/5 b ND 15.4 4.45 
37.7 8/5 NO NO 27.1 1.77 

11 S 8/8 NO ND 0J83 19.3 

- 24.2 8/6 NO NO 9.70 14.0 
45J 8/6 NO NO 14.5 11.7 

12 10 8/5 NO NO 4.56 16.2 
22.4 8/5 NO NO 7.62 10.0 
37.7 8/5 NO 0.050 125 11.6 

13 15.S 8/S NO ND 5.82 15.7 

28 8/5 ND ND 6.06 15.0 
41 8/5 NO NO 8.68 13J 

(continued) 
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TABLE 2 Contined 

WELL DEPTH VINYL CHL METHANE CO, OXYGEN 
NO. (Ft.) DATE (PPM) (*) (%) (%) 

14 23.5 8/7 25.6 47JS 47.4 1.19 
37.0 8/7 28.2 S4J2 47.0 1.07 

16 10.0* 8/8 0.106 1.20 29.9 3.32 
10.0 8/9 1.60 322 4.24 

24.0 8/8 321 43.2 40.1 204 

38.0 8/9 8.90 31.6 44.6 1.67 

17 9.5 8/9 0.075 NO 13.3 9.6 

WJS 8/8 4.28 11.9 27.8 226 

36 8/B 8.07 20.1 33.5 287 

NO - Not detected. 
-> - Not analyzed. 
> - Chromatographic paak over-range. 
tr - Paak detected; concentration <0.050 ppm. 
* Values normalized to 100% methane -f eartjon dkixide -t- oxygen + nitrogen. 
'Duplicate analysis (rom the eama canister. 
*Chromatographic paak UemKy in question: maximum concentration <100 ppb. 

Note: Detection IimH (or vinyl chloride - 50 ppb (0.050 ppm); detection limit (or methane - 0.050%; detection limit 
(or CO, - 0.1%; detection limit for oxygen - 0.5%. 
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By: Robert Andersen 

Date: November 4, 1988 

METHANE WELL TESTING 

Well Red ±5' Blue ± 20' Green ±45' 
No. % by Vol. % by Vol. % bv Vol. 

MMW-1 0 0 0 

MMW-2 5 10 45 

MMW-3 10 0 0 

MMW-4 0 0 0.5 

MMW-5 2 0 0 

MMW-6 5 0 16 

MMW-7 0 0 50 

MMW-8 0 0.5 10 

MMW-9 0 0 0 

MMW-10 0 0 0 

MMW-11 0 0 0 

MMW-12 0 0 0 

MMW-13 0 0 5 

MMW-14 0 1 0 

MMW-15 0 0 0 

8487h 
11/88 



By: Robeic Andersen 
Date: December 20, 1988 

METHANE WELL TESTING 

Well 
No. 

Red ± 5' 
% by Volume 

Blue ± 20' 
% bv Volume 

0 

Green + 45' 
% bv Volume 

0 MMW-1 0 

Blue ± 20' 
% bv Volume 

0 

Green + 45' 
% bv Volume 

0 

MMW-2 0 2.0 2.2 

MMW-3 0 15.0 4.0 

MMW-4 0 0 15.0 

MMW-5 0 14.0 11.0 

MMW-6 3.6 4.2 8.0 

MMW-7 4.2 12.0 14.0 

MMW-8 0.2 0 0.5 

MMW-9 0 0 0 

MMW-10 0 0 0 

MMW-11 0 0 0 

MMW-12 0 0 0 

MMW-13 0 0 0 

MMW-14 0 0 17.0 

MMW-15 15.0 5.0 5.0 

RNA/8838h 
12/88 



By: Robert Andersen 

Date: January 26, 1989 

METHANE WELL TESTING 

Well 
No. 

Red ± 5' 
% by Volume 

Blue ± 20' 
% by Volume 

Green + 
% bv Vo 

MMW 1 0 0 0 

MMW 2 4.9 0 0.8 

MMW 3 14.0 1.7 1.4 

MMW 4 0.5 0 0 

MMW 5 6.0 8.0 0 

MMW 6 2.2 8.0 0 

MMW 7 0 0 0 

MMW 8 0 0 3.0 

MMW 9 0 0 0 

MMW 10 0 0 0 

MMW 11 0 0 0 

MMW 12 0 0 0 

MMW 13 0 0 0 

MMW 14 0 0.5 0.3 

MMW 15 2.2 0 0.7 

RNA/klu/36 
1/27/89 



METHANE WELL TESTING 

By: Robert Andersen 
May 23, 1989 

Well No. Red ± 5* Blue ± 20' Green ± 45' 
% by Volume % by Volume % by Volume 

MMW-1 0 0 0 

MMW-2 0 0 0 

MMW-3 8 .0 0 0 

MMW-4 0 0 0 

MMW-5 0 .5 0 0 

MMW-6 1 .5 0 0 

MMW-7 0 0 0 

MMW-8 0 0 0 

MMW-9 0 0 0 

MMW-10 0 0 0 

MMW-11 0 0 0 

MMW-12 0 0 0 

MMW-13 0 0 0 

MMW-14 0 2.5 0 

MMW-15 0 0 0 

894/5-89 



By: Robert Andersen/John Mitchell 
Date: August 1, 1989 

0845-0930 hrs. 

METHANE WELL TESTING 

Well No. 

MMW-3 

MMW-4 

MMW-5 

Red ± 5' 
% bv Volume 

3.0 

3.0 

< 2.0 

Blue ± 26* 
% bv Volume 

3.5 

0 

30.0 

Green + 45' 
% bv Volume 

4.5 

< 2.0 

< 1.0 

RAM 
ENOR-II 



METHANE WELL TESTING 

By: Robert N. Andersen 
October 12, 1989 

Well No. 
Red + 5' 

Percent bv Volume 
Blue ± 20' 

Percent bv Volume 
Green + 45' 

Percent bv Volume 

MMW-1 0 0 0 

MMW-2 4.0 8.0 6.0 

MMW-3 10.0 2.9 2.2 

MMW-4 0.2 1.8 0 

MMW-5 13.0 2.0 0 

MMW-6 3.5 2.0 0 

MMW-7 0 0 0.5 

MMW-8 0 0 0 

MMW-9 0 0 0 

MMW-10 0 0 0 

MMW-11 0 0 0 

MMW-12 0 0 0 

MMW-13 0 0 0 

MMW-14 0 0 2.2 

MMW-15 12.0 3.2 0.4 

I 
I 
I 
I 

ENan/480/UD3 



METHANE WELL TESTING 

By: Robert N. Andersen 
November 20, 1989 

Well No. 
Red ± 5' 

Percent by Volume 
Blue ± 

Percent bv 
20' 
Volume 

Green + 
Percent bv 

45' 
Volume 

MMW-1 0 0 0 

MMW-2 7.0 3 . 0 3. 2 

MMW-3 5.0 0 0 

MMW-4 3.2 0. 5 0 

MMW-5 10.0 0 0 

MMW-6 0 0 0 

MMW-7 2.1 3. 1 15. 0 

MMW-8 0 0 0 

MMW-9 0 0 0 

MMW-10 0 0 0 

MMW-11 0 0 0 

MMW-12 0 0 0 

MMW-13 0 0 0 

MMW-14 * 0 3. 8 

MMW-15 0 0 0 

* Needs to be repaired. Unable to test 

ENQR/490/FOnM92 
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CITY OF FRESNO LANDFILL - Methane Test Results 

(%Methane) 

Date: 
Time: 
Weather 
Present: 

February 23, 1990 
1300-1600 hrs 
Sunny, slight breeze, 65° 
John Mitchell & Phil Hudecek (County Environmental Health) 

5 f t . (Red) 20 Ft. (Blue) 45 Ft 
MMW 1 0 0 0 
MMW 2 10.5 45 0 
MMW 3 50 35 35 
MMW 4 60 55 11 
MMW 5 7 60 60 
MMW 6 10 45 10 
MMW 7 60 60 65 
MMW 8 N/A 2 10.5 
MMW 9 0 0 0 
MMW 10 0 0 0 
MMW 11 0 0 0 
MMW 12 0 0 0 
MMW 13 0 0 0 
MMW 14 N/A 40 35 
MMW 15 55 50 50 

(Green) 

ENQR:1287JVM3 



CITY OF FRESNO LANDFILL - Methane Test Results 

(̂ Methane) 

Date: •^.ift-QO 
Time: 1330 hrs 
Weather: clear, slight breeze, 70 F 
Present: John Mitctieii, i"m.i Hudecetc {TIKK) 

MMW 
MMW 
MMW 
MMW 
MMW 
MMW 
MMW 
MMW 8 
MMW 9 
MMW 10 
MMW 11 
MMW 12 
MMW 13 
MMW 14 
MMW 15 

Note 

JVM/irc 

ENQRn3«7-JVM3 

5 fRed) 
0 
12 
57 
55 

20 Ft. (Blue) 

53 
54 

55 55 
52 39 

TT 
T T 
D— 

45 Ft (Green) 
__D 
_ i 3 

35 
41 
55 
17 

T 
T 

Confirmation in select locations of tests taken on s/t^ho 
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CIT7 OF FRESNO LANDFILL - Methane Test Results 

(Viethane) 

Date: 
Time: 
Weather: 
Present: 

A p r i l 17. 1990 
1330 hours 
aunny - 72" Slight Breeze 
John Mitchell 

1 
2 
3 
4 
5 
6 
7 

MMW 
MMW 
MMW 
MHW 
MMW 
MMW 
MMW 
MMW 8 
MMW 9 
MMW 10 
MMW 11 
MMW 12 
MNH 13 
ntat 14 
MBIH 15 

0 

n 
55 
55 
57 
52 
60 

N/A 
4̂  

20 Ft. (Blue) 
0 

55 
55 
57 
52 
^ n ~ 

JUL 
52 

45 Ft (Green) 
0 

59 
50 
47 
57 

To 
T T 

52 
50 

J V M / i r c 
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APFQIDIX A-6 

AMBIENT AIR 



i i e g n w n 
OCT tm 

wBtf Offline 

AIR QUALITY SOLID WASTE 

ASSESSMENT TEST REPORT 

CITY OF FRESNO SANITARY LANDFILL 

FRESNO COUNTY CALIFORNIA 

Prepared for 

CITY OF FRESNO 

October 1988 

Prepared by 

EMCON Associates 
1921 Ringwood Avenue 

San Jose, California 95131 

Project 971-01.01 



Table 4 

INTEGRATED SURFACE WALK VOLATILE ORGANIC COMPOUND 

AND METHANE DATA 

Volatile Organic Compound Concentration 
OVA 

Reading 
(ppm) 

Sample Number VC BEN7 EDB DCA MECL PCE CCL4 TCA TCE CHCL3 Methane 

SW-1 ND ND ND ND ND 0.10 0.08 1.10 0.30 ND 1 

Regulatory 
Detection Limits 2 2 0.5 0.2 1 0.2 0.2 0.5 0.6 0.8 NA 

Laboratory 
Detection Limits 1 0.5 0.05 501 202 0.1 0.05 0.1 0.1 0.02 l3 

Abbreviations: 
VC = vinyl chloride 
BENZ = benzene 
EDB - ethylene dibromide 
DCA = 1,2-dichloroethane 
MECL = methylene chloride 
PCE = tetrachloroethylene 
CCL4 = carbon tetrachloride 

TCA = 1,1,1-trichoroethane 
TCE = trichloroethylene 
CHCL3 = chloroform 
ppb = parts per billion 
ppm = parts per million 
NO = not detected 

1. Elevated detection limit for 1,2-dichloroet-hane is due to interference from Freon TF, a laboratory air 
contaminant. 

2. Elevated detection limit for methylene chloride is due to laboratory background as a result of using 
methylene chloride in the extractions of soil and water samples. 

3. OVA detection limit. 

PJ9 97101018.OOD 2-7 Rev. 0 05/23/88 



CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 25 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: SW-1 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride 0.08 .05 
Chlorofonn ND .02 
1,1,1- Trichloroethane 1.10 .1 
1,2- Dichloroethane ND 50 * 
Trichloroethylene 0.30 .1 
Benzene ND .5 
Tetrachloroethylene 0.10 .1 
1,2- Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

* High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 25 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-1 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e ND 1 
Methylene C h l o r i d e ND 20 
Carbon T e t r a c h l o r i d e 0.08 .05 
Chlorofonn ND . 02 
1,1,1-Trichloroethane 0.50 . 1 
1,2-Dichloroethane ND 50 
T r i c h l o r o e t h y l e n e 0. 10 . 1 
Benzene ND .5 
Tetr a c h l o r o e t h y l e n e TR<0.1 0.1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

•High Detection Limit due to interference of Freon TF 

CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 25 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: SW-1 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride 0.08 .05 
Chloroform ND .02 
1,1,1-Trichloroethane 
1,2-Dichloroethane 

1.10 .1 1,1,1-Trichloroethane 
1,2-Dichloroethane ND 50 * 
Trichloroethylene 0.30 . 1 
Benzene ND .5 
Tetrachloroethylene 0.10 . 1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

•High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 2 5 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-3 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e ND 1 
Methylene C h l o r i d e ND 20 
Carbon T e t r a c h l o r i d e ND . 05 
Chlorofonn ND .02 
1,1,1-Trichloroethane ND . 1 
1,2-Dichloroethane ND 50 * 
Tr i c h l o r o e t h y l e n e TR<0.1 0.1 
Benzene ND . 5 
Tetr a c h l o r o e t h y l e n e ND . 1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

•High Detection Limit due to interference of Freon TF 

CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 25 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-2 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride 0.08 .05 
Chloroform ND . 02 
1,1,1-Trichloroethane 1.10 .1 
1,2-Dichloroethane ND 50 • 
Trichloroethylene 0.30 .1 
Benzene ND .5 
Tetrachloroethylene TR<0.1 0.1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

•High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 25 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-4 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride 
Methylene Chloride 
Carbon Tetrachloride 
Chloroform 
1,1,1- Trichloroethane 
1,2- Dichloroethane 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
1,2- Dibromoethane 

ND 
ND 
0. 
ND 
1. 
ND 
0. 
ND 
0. 
ND 

07 

70 

30 

10 

1 
20 
.05 
.02 
.1 
50 
.1 
.5 
.1 
.05 

ND-NOT DETECTED, The Limit of Detection is reported above 

• High Detection Limit due to interference of Freon TF 

-•"mis-



CLIENT: EMCON 
JOB NO: 7228 
DATE ANALYZED: SEPT 2 5 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-5 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l Chloride 
Methylene Chloride 
Carbon Tetrachloride 
Chloroform 
1,1,1- Trichloroethane 
1,2- Dichloroethane 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
1,2- Dibromoethane 

08 

20 

ND 
ND 
0. 

ND 
0. 

ND 
0.10 

ND 
ND 
ND 

1 
20 
.05 
.02 
.1 
50 
.1 
.5 
.1 

.05 

ND-NOT DETECTED, The Limit of Detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 2 6 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-6 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e ND 1 
Methylene C h l o r i d e ND 20 
Carbon T e t r a c h l o r i d e 0. 07 . 05 
Chloroform ND . 02 
1,1,1-Trichloroethane 0. 60 . 1 
1,2-Dichloroethane ND 50 
T r i c h l o r o e t h y l e n e 0. 20 . 1 
Benzene ND .5 
Tetrachloroethylene TR<0. 1 0.1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The limit of detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 26 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-7 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e ND 1 
Methylene C h l o r i d e 1300 •• 20 
Carbon T e t r a c h l o r i d e .09 .05 
Chloroform ND .02 
1,1,1- T r i c h l o r o e t h a n e 2.6 .1 
1,2- Dichloroethane 
T r i c h l o r o e t h y l e n e 

ND 50 • 1,2- Dichloroethane 
T r i c h l o r o e t h y l e n e .2 .1 
Benzene ND .5 
Te t r a c h l o r o e t h y l e n e 1.03 .1 
1,2- Dibromoethane ND .05 

ND-NOT DETECTED, The L i m i t of Dete c t i o n i s reported 

• High Dete c t i o n L i m i t due t o i n t e r f e r e n c e of Freon 

•• Possible Interference of Freon 12 giving a high Methylene 
Chloride value 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 26 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-8 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride ND .05 
Chlorofonn ND .02 
1,1,1-Trichloroethane 0. 20 .1 
1,2-Dichloroethane ND 50 • 
Trichloroethylene 0. 20 .1 
Benzene ND .5 
Tetrachloroethylene TR<0. 1 0.1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The limit of detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 26 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-9 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e ND 1 
Methylene C h l o r i d e ND 20 
Carbon T e t r a c h l o r i d e 0. 07 .05 
Chloroform ND .02 
1,1,1-Trichloroethane 0. 40 .1 
1,2-Dichloroethane ND 50 
T r i c h l o r o e t h y l e n e 0. 10 .1 
Benzene ND .5 
Tet r a c h l o r o e t h y l e n e TR<0. 1 0.1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The l i m i t of detection i s reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7241 
DATE ANALYZED: SEPT 26 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-10 
MATRIX: AIR 
SAMPLE VOLUME 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

V i n y l C h l o r i d e ND 1 
Methylene C h l o r i d e ND 20 
Carbon T e t r a c h l o r i d e 0. 07 . 05 
Chlorofonn ND .02 
1,1,1-Trichloroethane 0. 30 . 1 
1,2-Dichloroethane ND 50 
T r i c h l o r o e t h y l e n e 0. 20 . 1 
Benzene ND .5 
Tetrachloroethylene TR<0. 1 0.1 
1,2-Dibromoethane ND .05 

ND-NOT DETECTED, The limit of detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7255 
DATE ANALYZED: SEPT 28 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-11 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION DETECTION 
PPB LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride 0.10 .05 
Chlorofonn ND .02 
1,1,1- Trichloroethane 0.80 .1 
1,2- Dichloroethane ND 50 • 
Trichloroethylene 0.30 . 1 
Benzene 2.00 .5 
Tetrachloroethylen ND .1 
1,2- Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7255 
DATE ANALYZED: SEPT 28 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-12 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride 
Methylene Chloride 
Carbon Tetrachloride 
Chloroform 
1,1,1- Trichloroethane 
1,2- Dichloroethane 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
1,2- Dibromoethane 

ND 
ND 
0.10 

ND 
0.70 

ND 
0.30 
2.00 

TR<.1 
ND 

1 
20 
.05 
.02 
.1 
50 
. 1 
.5 
.1 
.05 

ND-NOT DETECTED, The Limit of Detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7255 
DATE ANALYZED: SEPT 28 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-13 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride ND .05 
Chlorofonn 0.30 .02 
1,1,1- Trichloroethane 1.00 .1 
1,2- Dichloroethane ND 50 • 
Trichloroethylene 0.20 .1 
Benzene 2.00 .5 
Tetrachloroethylen 0.20 .1 
1,2- Dibromoethane ND .05 

ND-NOT DETECTED, The Limit Of Detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON SAMPLE: AA-13(DUP) " 
JOB NO: 7255 MATRIX: AIR 
DATE ANALYZED: SEPT 28 1987 SAMPLE VOLUME: 500 MLS • 
ANALYSIS: CALDERON POLLUTANTS 

COMPOUND CONCENTRATION DETECTION 
PPB LIMITS ^ 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 • 
Carbon Tetrachloride ND .05 m 
Chloroform 0.30 .02 
1,1,1- Trichloroethane 1.20 . 1 m 
1,2- Dichloroethane ND 50 • 1 
Trichloroethylene 0.20 .1 
Benzene 2.00 .5 
Tetrachloroethylen 0.30 .1 1 
1,2- Dibromoethane ND .05 • 

ND-NOT DETECTED, The Limit of Detection is reported above • 

• High Detection Limit due to interference of Freon TF m 



CLIENT: EMCON 
JOB NO: 7255 
DATE ANALYZED: SEPT 28 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-14 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride ND 1 
Methylene Chloride ND 20 
Carbon Tetrachloride 0.10 .05 
Chlorofonn ND .02 
1,1,1- Trichloroethane 0.60 .1 
1,2- Dichloroethane ND 50 • 
Trichloroethylene 0.10 .1 
Benzene 2.00 .5 
Tetrachloroethylen TR<.1 .1 
1,2- Dibromoethane ND .05 

ND-NOT DETECTED, The Limit of Detection is reported above 

• High Detection Limit due to interference of Freon TF 



CLIENT: EMCON 
JOB NO: 7255 
DATE ANALYZED: SEPT 2 8 1987 
ANALYSIS: CALDERON POLLUTANTS 

SAMPLE: AA-15 
MATRIX: AIR 
SAMPLE VOLUME: 500 MLS 

COMPOUND CONCENTRATION 
PPB 

DETECTION 
LIMITS 

Vinyl Chloride 
Methylene Chloride 
Carbon Tetrachloride 
Chloroform 
1,1,1- Trichloroethane 
1,2- Dichloroethane 
Trichloroethylene 
Benzene 
Tetrachloroethylen 
1,2- Dibromoethane 

ND 
ND 
0.10 
ND 
0.30 
ND 
0.10 
ND 
TR<. 1 
ND 

1 
20 
.05 
.02 
.1 
50 
.1 
.5 
.1 
.05 

ND-NOT DETECTED, The Limit of Detection is reported above 

• High Detection Limit due to interference of Freon TF 



City of Fresno 
2326 Fresno St. 
Fresno, CA 93721 

Project Number: 971-01.01 

Location: Jensen Ave, City of Fresno 

Sample Type: AIR 
Units: nl/1 

Sample Designation: N2 BLANK B0X1,#1 B0X1,#3 34-23-06 
Field Date: 09/15/87 09/15/87 09/15/87 09/15/87 
Laboratory Number: 28-082 28-082 28-082 28-082 

Vinyl chloride <2.0 <2.0 <2.0 <2.0 
Methylene chloride <1.0 <1.0 <1.0 <1.0 
Chloroform <0.8 <0.8 <0.8 <0.8 
1,1,l-Trichloroethane <0.5 <0.5 <0.5 <0.5 
Carbon tetrachloride <0.2 <0.2 <0.2 <0.2 
Benzene <2.0 <2.0 <2.0 <2.0 
1,2-Dichloroethane <0.2 <0.2 <0.2 <0.2 
Trichloroethene <0.6 <0.6 <0.6 <0.6 
Tetrachloroethene <0.2 <0.2 <0.2 <0.2 
1,2-Dibromoethane <0.5 <0.5 <0.5 <0.5 

Sample Designation: 34-23-11 N2 BLANK SS#1 B0X6,#1 
Field Date: 09/15/87 09/16/87 09/16/87 09/16/87 
Laboratory Number: 28-082 28-082 28-082 28-082 

Vinyl chloride <2.0 <2.0 <2.0 <2.0 
Methylene chloride <1.0 <1.0 <1.0 <1.0 
Chloroform <0.8 <0.8 <0.8 <0.8 
1,1,1-Tr ichloroethane <0.5 <0.5 <0.5 <0.5 
Carbon tetrachloride <0.2 <0.2 <0.2 <0.2 
Benzene <2.0 <2.0 <2.0 <2.0 
1,2-Dichloroethane <0.2 <0.2 <0.2 <0.2 
Trichloroethene <0.6 <0.6 <G.6 <0.6 
Tetrachloroethene <0.2 <0.2 <0.2 <0.2 
1,2-0ibromoethane <0.5 <0.5 <0.5 <0.5 

Data Reviewed by. Date -^fj/ I 
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City of Fresno 
2326 Fresno St. 
Fresno, CA 93721 

Project Number: 971-01.01 

Location: Jensen Ave, City of Fresno 

Sample Type: AIR 
Units: nl/1 

Sample Designation: B0X6,#3 N2 BLANK 34-24-01 34-24-06 
Field Date: 09/16/87 09/17/87 09/17/87 09/17/87 
Laboratory Number: 28-082 28-082 28-082 28-082 

Vinyl chloride <2.0 <2.0 <2.0 <2.0 
Methylene chloride <1.0 <1.0 <1.0 <1.0 
Chloroform <0.8 <0.8 <0.8 <0.8 
1,1,1-Trichloroethane <0.5 <0.5 <0.5 <0.5 
Carbon tetrachloride <0.2 <0.2 <0.2 <0.2 
Benzene <2.0 <2.0 <2.0 <2.0 
1,2-Dichloroethane <0.2 <0.2 <0.2 <0.2 
Trichloroethene <0.6 <0.6 <0.6 <0.6 
Tetrachloroethene <0.2 <0.2 <0.2 <0.2 
1,2-Dibromoethane <0.5 <0.5 <0.5 <0.5 

Sample Designation: 34-24-11 
Field Date: 09/17/87 
Laboratory Number: 28-082 

Vinyl chloride <2,0 
Methylene chloride <1.0 
Chloroform <0.8 
1,1,1-Tr ichloroethane <0.5 
Carbon tetrachloride <0.2 
Benzene <2.0 
1,2-Oichloroethane <0.2 
Trichloroethene <0.6 
Tetrachloroethene <0.2 
1,2-Dibromoethane <0.5 

Data Reviewed bv /f^TiUi Date -^y/ ' -
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City of Fresno 
2326 Fresno St. 
Fresno, CA 93721 

Date: 06 APR 88 
Project Number: 971-01.01 

Location: Jensen Ave, City of Fresno 

METHODS OF ANALYSIS 

Sample Type: AIR 

PARAMETER METHOD 

Vinyl chloride 
Methylene chloride 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Trichloroethene 
Benzene 
1,2-Oibromoethane 
Tetrachloroethene 

The method of analysis is taken 
from California Air Resources 
Board (Haagan-Smit Laboratory) 
methods 102 and 103. The samples 
are tested by gas chromatography 
using a trap technique. 
Detection is by means of 
photoionization and electron 
capture detectors. 

Page 3 of 



AFPQIDIX B 

POTENTIAL APPLICABLE OR RELEVANT AND 
AFFROFRIAIE STANDARDS, RBQOHtQIEXnS, 

CRITERIA, AND LDirDVnCNS 



TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

PotentiaUy 
Applicable/ 
Relevant and 
Appropriate Conment 

Chemi caI-Spec i f i c 

Safe Drinking Uater Act 

National Primary Drinking Water 
Standards 

National Secondary Drinking Uater 
Standards 

Maximum Contaminant Level Goals 

Clean Uater Act 

42 use Establishes regulations to protect Yes/Yes 
§§ 300 (f) himan health from contaminants in 

drinking uater. 

40 CFR Establishes health-based standard Yes/Yes 
Part 141 for public water systems 

(Maximum Contaminant Levels). 

40 CFR Establishes welfare-based No/No 
Part 143 standards for the aesthetic 

quality of public water supplies 
(Secondary Maximum Contaminants 
Levels). 

Pub. L Establishes drinking uater quality No/Yes 
No. 99-330. goals set at levels of no known or 
100 Stat. anticipated adverse health effects 
642 (1986) with an adequate margin of safety. 

33 use Established to restore and maintain Yes/Yes 
§§ 1251-1376 the chemical, physical, and biol

ogical integrity of the nation's 
uater by controlling discharge of 
pollutants to navigable uaters. 

When grounduater is used as 
a source of drinking 
uater. 

The MCLs for inorganic and 
organic contaminants are 
relevant and appropriate 
for the selection, design, and 
implementation of CERCLA 
response activities. 

The MCLs for inorganic 
contaminants are not legally 
enforceable. 

NCP states that where MCLGs are 
greater than 0, the MCLGs are 
relevant and appropriate for 
site cleanup. 

Would be applicable for direct 
or indirect discharge of 
treated groundwater. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Comment 

Water Quality Criteria 40 CFR 
Part 131 

Sets criteria for water 
quality based on toxicity 
to aquatic organisms and 
hunan health. 

No/Yes NCP states that ambient 
water quality criteria 
are relevant and appropriate. 

Clean Air Act 

National Primary and Secondary 
Ambient Air Quality Standards 

42 use 
§§ 7401-7642 

40 CFR 
Part 50 

Regulates air quality, incinera- Yes/Yes 
tor emissions, and particulate 
emissions during excavation. 

Establishes National Ambient Air Yes/Yes 
Quality Standards (NAAQS) for 
ambient air to protect public 
health and welfare. 

The substantive requirements 
would be met for Air Pollution 
Control District Rules i f air 
stripping or flaring occurs. 

Primary standards applicable for 
any alternative emitting 
regulated pollutants. 

Hazardous Air Pollutants 

Resource Conservation and 
Recovery Act 

40 CFR 
Part 61 

Pub. L. 
NO.94-580, 
90 Stat. 2795 

Establishes national emission Yes/Yes 
standards for certain particularly 
hazardous air pollutants (NESHAPs), 
uhich are not emitted by a suf f i -
icient number of sources to sources 
to justify National Ambient Standards. 

Defines a hazardous uaste and No/Yes 
establishes treatability 
c r i t e r i a . 

NESHAPs are applicable for 
benzene and vinyl chloride, uhich 
has been detected at the site. 

The Resource Conservation and 
Recovery Act (RCRA) is an amend
ment to the Solid Waste Disposal 
Act of 1965. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Ci ta t i on Descr ip t ion 

P o t e n t i a l l y 
App l i cab le / 
Relevant and 
Appropriate Conment 

Location Specific 

Fish and Wildlife 
Coordination Act 

Endangered Species Act 

16 use 
§§ 661-666 

Executive Order on Flood Plain 
Management 

16 use 
§§ 1531 

Exec. Order 
No. 11988 

Requires consultation uhen No/No 
Federal department or agency 
proposes or authorizes any 
modification of any stream or 
other uater body and adequate 
provision for protection of 
fish and wildlife resources. 

Requires action to conserve No/No 
endangered species within 
c r i t i c a l habitats upon which 
endangered species depend, 
includes consultation with the 
Department of the Interior. 

Requires Federal agencies to No/No 
evaluation the potential 
effects of actions they may 
take in a flood plain to avoid 
adverse impacts associated uith 
direct and indirect development 
of a floodplain. 

Applicable i f an alternative 
developed uould involve any 
modification of nearby stream. 

Applicable only i f endangered 
species are found at the site. 

The site is not uithin a 
flood plain. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potential ly 
Applicable/ 
Relevant and 
Appropriate Conment 

National Historic Preservation Act 

Resource Conservation and 
Recovery Act 

16 use Requires Federal agencies to . No/No 
§§ 470, et seq. take into account the effect 
36 CFR of any Federally assisted 
Part 800 undertaking or licensing on any 

di s t r i c t , site, building, struc
ture, or object that is included 
in or eligible for inclusion in 
the National Register of Historic 
Places. 

40 CFR 264 Establishes Siting Criteria for No/No 
uaste storage or disposal. 

TBC for any CERCLA action at or 
near a building or structure 
eligible for the National 
Register. 

For action involving land 
disposal, underground tanks 
and surface components. 

Action Specific 

Coaprehensive EnvironKntal 
Response, Coapensation, and 
Liability Act 

The National Oil and Hazardous 
Substances Pollution Contingency 
Plan; Final Rule (NCP) 

42 U.S.C. 
9601 

40 CFR 
Part 300 

Establishes funding and enforce- Yes/Yes 
ment authority for a comprehen
sive response program for past 
hazardous uaste activities uhich 
caused or may cause significant 
negative impacts on hunan health 
and/or the environment. 

Requires that a l l response Yes/No 
actions shall be in accordance 
uith the NCP "to the greatest 
extent possible". 

Section 121, of the amended 
CERCLA, is entitled "cleanup 
standards" and is applicable for 
identifying and evaluating ARARs; 
minimum remedial requirements; 
and the selection of remedial 
actions. 

Any response action taken at the 
site will be in accordance with 
the NCP. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA. AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Super Fund Amendments and 
Reauthorization Act of 1986 

Pub. L 
99-499, 
100 Stat. 1613 

The 1986 amendment to the 
Comprehensive Environmental 
Response, Compensation, and 
Liability Act. 

Yes/Yes These amendnents significantly 
changed the identification and 
evaluation of legally applicable 
or relevant and appropriate 
requirements (ARARs) along with 
the selection of remedial 
actions. 

National Pollutant Discharge 
Elimination System Program 

40 CFR Requires permits for the discharge 
Parts 122-125 from any point source into waters 

of the United States. The Act 
defines a point source as any 
discernable, confined, or discrete 
conveyance from which pollutants 
are or may be discharged. Effluent 
limitations must protect beneficial 
water. 

Yes/No Remedial actions which discharge 
a pollutant into surface waters 
would enter into the NPDES 
regulatory framework. A permit 
is not required for onsite CERCLA 
response actions, but the sub
stantive requirements uould 
apply. Houever, offsite dis
charges uould require a permit. 

Occt^iational Safety and 
Health Act 

29 use Regulates uorker health and 
§§ 651-678 safety. 

Yes/Yes Under 40 CFR § 300.38, require
ments of the Act apply to a l l 
response activities under the 
NCP. 

Hazardous Materials 
Transportation Act 

49 use 
§§ 1801-1813 

Regulates transportation of 
hazardous materials. 

Yes/Yes ARAR only if an alternative 
developed uould involve trans
portation of hazardous materials. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Resouixe Conservaticn and 
Recovery Act 

40 CFR 
Part 264 

BOAT Standards RCRA Sections 
3004(d)(3), 
(3)(3) 

Land Disposal Restrictions 

Underground Storage Tanks 

40 CFR 
Part 268 

40 CFR 
Part 280 

Requirements for treatment Yes/Yes 
and disposal of hazardous 
uastes at: a unit or area of 
contamination uhich contains 
RCRA hazardous uaste that was 
treated or disposed of after 
the effective date of the 
pertinent requirements; or the 
CERCLA activity at the unit or 
area of contamination constitutes 
treatment or disposal of RCRA 
hazardous waste. 

Effective 11/8/88 disposal of Yes/Yes 
contaminated soil or debris from 
CERCLA Response Actions or RCRA 
Corrective Actions is subject to 
land disposal prohibitions and/or 
treatment standards established 
for spent solvent waste, dioxin-
containing waste, and California 
l i s t uaste. 

Established a timetable for Yes/Yes 
restriction of buried uastes 
and other hazardous materials. 

Establishes regulations related No/No 
to underground storage tanks. 

Applicable i f waste are retained 
on site. 

Applicable i f an alternative 
would involve off- or on-site 
disposal of contaminated s o i l . 

May be relevant and appropriate 
due to previous underground tank 
removal methods/abandonment. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Standards for Owners and Operators 
of Treatment, Storage and Disposal 
Faci l i t i e s 

Standards for Interim Status 
FaciUties 

Standards Applicable to Generators 
of Hazardous Waste 

Standards Applicable to Transporters 
of Hazardous Uaste 

Groundwater Protection 

40 CFR 
Part 264 

Closure and Postclosure 

40 CFR 
Part 265 

40 CFR 
Part 262 

40 CFR 
Part 263 

Subpart F 
(40 CFR 
§§ 264.09-
264.178) 

Subpart G 
(40 CFR 
§§ 264.111-
264.120) 

Establishes mininun national Yes/No 
standards which define the 
acceptable management of 
hazardous waste for owners and 
operators of f a c i l i t i e s which 
treat, store, or dispose of 
hazardous wastes. 

Closure and postclosure care Yes/No 
and groundwater monitoring. 

Establishes standards for Yes/No 
generators. 

Establishes standards which apply Yes/No 
to persons transporting hazardous 
waste within the U.S. 

Establishes groundwater No/No 
protection standards and 
concentration limits, a three-
phased groundwater monitoring 
program, and corrective action 
for regulated units. 

Establishes process-specific Yes/No 
closure requirements for 
landfills, surface impoundments, 
and uaste piles. 

Applicable for offsite trans
portation of hazardous material 
to a RCRA permitted f a c i l i t y . 

Applicable for closure of onsite 
landfiI Is. 

Applicable i f wastes are 
generated during remedial 
action. • 

Applicable for offsite trans
portation of hazardous material. 

Relevant and appropriate i f 
hazardous waste is completely 
treated or removed because no 
on-site releases would be 
anticipated. Establishes MCLs 
as standards. 

Applicable requirements for site 
closure. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Ci ta t ion Descr ip t ion 

Po ten t i a l l y 
App l i cab le / 
Relevant and 
Appropriate Conment 

Use and Management of Containers 

Tanks 

Surface Impoundnents 

Waste Piles 

Clean Air Act 

National Primary and Secondary 
Ambient Air Quality Standards 

Subpart I 
(40 CFR 
§§ 264.170-
264.178) 

Subpart J 
(40 CFR 
§§ 264.190-
264.200) 

Subpart K 
(40 CFR 
§§ 264.220-
264.249) 

Subpart L 
(40 CFR 
§§ 264.250-
264.269) 

42 use 
§§ 7401-7642 

40 CFR 
Part 50 

Establishes storage requirements No/No 
for hazardous waste in containers. 

Outlines design, management, No/No 
and closure requirements for 
tanks containing hazardous waste. 

Establishes design and operating No/No 
requirements for surface 
impoundnents. 

Establishes requirements for No/No 
waste piles. 

Regulates air quality, incinera- Yes/Yes 
tor emissions, and particulate 
emissions during excavation. 

Establishes National Ambient Air Yes/Yes 
Quality Standards (NAAQS) for 
ambient air to protect public 
health and welfare. 

Applicable i f an alternative 
developed uould involve storage 
of hazardous materials in 
containers. 

Closure requirements are 
applicable i f alternative 
requires removal of a tank 
prior to cleanup of surrounding 
soil or groundwater. 

Relevant and appropriate if 
alternative involves closure of 
a surface impoundment. Closure 
would be in accordance uith 40 
CFR Part 264. 

Applicable i f alternative 
developed involved treatment or 
storage of hazardous material in 
waste piles for over 90 days. 

The substantive requirements 
would be met for Air Pollution 
Control District Rules i f air 
stripping or flaringoccurs. 

Primary standards applicable for 
any alternative emitting 
regulated pollutants. 

Hazardous Air Pollutants 40 CFR Establishes national emission Yes/Yes NESHAPs are applicable for 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Clean Air Act 

Part 61 

42 use 
§§ 7641 

standards for certain particularly 
hazardous air pollutants (NESHAPs), 
which are not emitted by a s u f f i -
icient nimber of sources to sources 
to justify National Ambient Standards. 

Regulates operations of incinerators Yes/Yes 
including emissions control. 

benzene and vinyl chloride, which 
has been detected at the site. 

Applicable to control of 
emissions. 

Nuclear Regulatory Commission 
Regulations and Transportation 
of Radioactive Material 

Underground Injection Control 
Program 

National Pretreatment 
Standards 

Land Treatment 

10 CFR 
Part 71 

40 CFR 
Parts 144-146 

40 CFR 
Part 403 

Regulates transportation of No/No 
radioactive material. 

Provides for protection of Yes/Yes 
underground sources of drinking 
water from subsurface emplacement 
of f l u i d . 

Sets standards to control pollu- Yes/Yes 
tants which pass through or 
interfere with treatment processes 
in publicly owned treatment works 
or uhich may contaminate seuage 
sludge. 

Subpart M (40 CFR Requires land treatment to be No/No 
§§ 264.270- effective and establishes monitoring 
264.299 program. 

Relevant and appropriate for an 
alternative requiring offsite 
transportation of low-level 
radioactive material. The volume 
at the site is anticipated to be 
very sma11. 

If Class V wells for reinjection 
of heated groundwater are used, 
a l l substantive requirements of 
the UIC Program will be met. 

Applicable i f an alternative 
involved discharge to a publicly 
ouned treatment works. 

Applicable to any land treatment 
alternative. 
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TABLE B-1 

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
FEDERAL STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard, Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Comment 

Landfills 

Incinerators 

Subpart N (40 CFR 
§§ 264.300-
264.339 

Subpart 0 (40 CFR 
§§ 264.340-
264.999 

Specific design and operating 
requirements for any incinerator 
burning hazardous wastes. 

Yes/Yes 

No/Yes 

Applicable i f an alternative 
involved construction of a 
new l a n d f i l l . 

Applicable i f any alternative, 
would involve incineration. 
However, i f the wastes burned 
are hazardous solely by virtue 
of their i g n i t i b i l i t y , corro-
sivity, or reactivity, or some 
combination thereof, then only 
the closure requirement and waste 
analyses required prior to 
incineration are applicable. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Chemical Specific 

Air Resources Act H&S Code, 
Div. 26, 
Sec.3900 
et seq. 

Mulford-Carrell Air 
Resources Act 

H&S Code, 
Div. 26, 
Sec. 39000-
44563, CAC 
Title 17, 
Part 111 

Regulates both nonvehicular and Yes/Yes 
vehicular sources of air contam
inants in California. Defines 
relationship of the California 
Air Resource Board (ARB) and local 
regional air pollution control 
districts (APCD). Establishes 
Ambient Air Quality Standards. 
Establishes permit procedures. 

Establishes Ambient Air Quality Yes/Yes 
Standards. Regulates both 
vehicular and nonvehicular 
sources of air contaminants in 
California Section 93000 also 
identifies benzene and hexavalent 
chromium as toxic air contaminants 
However, no threshold values have 
been determined. 

The local APCD sets 
discharge standards. 
Emission discharge limits 
w i l l need to be established 
for discharges associated 
with specific remedial 
alternatives. 

This Act is regulated by the Air 
Resources Board and enforced by 
local Air Quality Management 
Districts which set allowable 
discharge standards. Emission 
discharge limits will need to be 
established for discharges asso
ciated with specific remedial 
alternatives. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

California Safe Drinking 
Uater Act 

H&S Code, 
Div. 5, 
Part 1, 
Chapter 7, 
Sec.4010 
et seq. 

Porter Cologne Water Quality Control 
Act 

Water Code, 
Div. 7, Sec. 
13000 et seq. 

Regulations governing public 
water systems. Drinking Water 
Quality Standards - Maximun 
Contaminant Levels (SMCLs). 
Requirements for water quality 
analysis and laboratories. 

Yes/Yes 

Establishes authority of the State 
and Regional Water Boards to protect 
water quality by regulating solid 
waste disposal and by requiring 
cleanup of hazardous conditions. 

Yes/Yes 

The act is "applicable" for 
aquifer and associated d i s t r i 
bution and pretreatment system, 
which is currently defined as a 
"public water system". If an 
aquifer, and associative d i s t r i 
bution system is only a potential 
"public water system" then the 
act is "relevant and 
appropriate". 

The Regional Water Quality 
Control Board will need to 
determine specific cleanup 
standards and allowable NPDES 
discharges. The Regional 
Board w i l l need to identify 
any other promulgated require
ments which apply to the proposed 
alternatives. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT ANO APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Central Valley Regional Water Quality 
Control Board 

Allowable treated water emissions 
are determined based on DHS action 
levels and best available technology 
(BAT). 

No/Yes Action levels by themselves are 
guidance and therefore TBC; how
ever, when applied by the 
appropriate BATs, the resulting 
emission standards are enforce
able and thus relevant and 
appropriate. Final emission 
standards for waste disposal are 
determined on a site-specific 
contaminant-specific basis by 
the RWQCB. 

Central Valley Regional Uater Quality 
Control Board 

Water Quality The objective of this plan is to 
Control Plan, show how the quality of surface and 
Central Valley grounduater in the Central Valley 

can be controlled to provide maximun 
benef i t. 

Yes/Yes The Regional Board implements the 
basin plan by issuing and 
enforcing uaste discharge 
regulations. 

Water Quality Promulgated crit e r i a setting chem-
Objectives ical specific concentration levels 

for a variety of uses of specific 
bodies of water. Based on the 
beneficial uses of specific water 
bodies. 

Yes/Yes Regional Water Quality Objectives 
are identified in the Uater 
Quality Control Plan Report 
(Basin Plans) of the nine 
Regional Uater Quality Control 
Boards. Used to set standards 
for NPDES discharges. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potential ly 
Applicable/ 
.Relevant and 
Appropriate Conment 

Central Valley RUQCB Designated Level 
of Methodology for Uaste Classification 
and Cleanup Level Determination 
(October 1986) 

This guidance document is in the 
tentative stage of development for 
use in the classification and 
subsequent disposal method of both 
hazardous and nonhazardous wastes. 

No/No The method is s t i l l site-
specific, but generic, 
classifications levels can be 
approximated. The Designated 
Levels are not applicable, but 
the following levels should be 
considered in cleanup 
alternatives. 

Hazardous Uaste Control Act H&S Code, Div. Regulations governing hazardous 
20, Chapter waste control; management and 
6.5, Sec 25100 control of hazardous waste 
et seq. f a c i l i t i e s ; classification of 

extremely hazardous, and non-
hazardous uaste. 

Yes/Yes This code outlines a procedure to 
determine concentration limits 
associated with corrective action 
program and requirements for 
closure and postclosure 
activities and remediation of 
potential RCRA units may warrant 
the act as relevant and appro
priate. This lau also contains 
restrictions and regulations on 
the discharges of hazardous 
uastes to impoundnents and land. 
DHS w i l l need to determine i f any 
other promulgated requirements 
under these codes apply to the 
proposed remedial alternatives. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Minifflun Standards for Management of 
Hazardous and Extremely Hazardous 
Uastes 

Criteria for Identifying Hazardous 
Uaste 

CAC, Title 
22, Chapter 
30 

Title 22, 
Article 11, 
Sec 66693-
66746 

As administered by the Department 
Health Services, Section 66300 of 
Chapter 30 provides no RCRA-type 
exemption for CERCLA sites. 

Tests for identifying hazardous 
characteristics are described in 
these Sections. If a chemical is 
either listed or tested and found 
hazardous, then^it must comply with 
the hazardous uaste requirements 
under Title 22. 

Yes/Yes 

Yes/No 

Applicable to CERCLA sites. 

Uhile these standards are not 
treatment or disposal limits, the 
resulting classification as 
hazardous waste results in 
efforts to meet the standard, 
thereby making designation 
methods a form of treatment 
standards. 

Persistent and Bioaccunulative Toxic Title 22, 
Substances Sec. 66699 

Total Threshold Limit Concentra
tions (TTLCs) and Soluble Threshold 
Limit Concentrations (STLCs) have 
been established for selected toxics 
to be used in establishing whether 
waste is hazardous. If a chemical 
is either listed or tested and found 

Yes/No Uhile these standards are not 
treatment or disposal limits, 
the resulting classification 
as hazardous waste results in 
efforts to meet the standard, 
thereby making STLCs/TTLLCs a 
form of treatment standards. 

hazardous, then i t must comply with 
the hazardous waste requirements 
under Title 22. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Safe Drinking Uater and Toxic 
Enforcement Act 

H&S Code, Div. 
20 Chapter 6.6, 
Sec. 25249.5 
seq. 

Prohibition on contaminating 
drinking uater uith specific 
carcinogens and reproductive 
toxicants. Requires clear 
and reasonable uarnings prior 
to exposure. 

No/No Not applicable to hazardous 
uaste site cleanup actions. 

Fish and Game Regulations on 
Pollution 

Uater Quality Objectives 

State Action Levels 

Fish and Game 
Code, Div. 6, 
Part 1, Chapter 
2, Sec 5650 et 
seq. 

RWQCB Criteria 

DHS Criteria 

Codifies the prohibition of uater Yes/Yes 
pollution uith any substance or 
material deleterious to fish, plant 
or bird l i f e . 

Promulgated criteria setting Yes/Yes 
chemical specific concentration 
levels for a variety of uses of 
specific bodies of uater. Based on 
the beneficial uses of specific 
water bodies. 

Criteria setting chemical specific No/No 
concentration levels. Numerical 
limits are designed to protect 
human health from chemical 
constituents in drinking water. 
Reconmended acceptable limits. 

The Department of Fish and Game 
will need to determine i f and how 
this law applies to the proposed 
remedial efforts. 

Regional Water Quality Objectives 
are identified in the Uater 
Quality Control Plan Reports 
(Basin Plans) of the nine 
Regional Uater Quality Control 
Boards. Used to set standards 
for NPDES discharges. 

DHS Action Levels are used as 
water quality c r i t e r i a . Action 
levels are not enforceable, but 
will be used as TBCs. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Comment 

Hazardous Waste Control Act H&S Code, Sec. 
25100-25395, CAC 
Title 22, ' 
Chapter 30 

Minimum Standards for Management 
of Hazardous and Extremely Hazardous 
Wastes. The HWCA has many elements 
that are intended to control 
hazardous wastes from their point 
of generation through accunulation, 
transportation, treatment, storage, 
and ultimate disposal. 

Yes/Yes The HWCA is largely implemented 
through the CAC, Title 22, 
Division 4, Chapter 30 and 
adninistered by the Department of 
Health Services. Section 66300 
of Chapter 30 provides no RCRA-
type exemptions for CERCLA sites; 
therefore, most regulations will 
be directly applicable alter
natives selected. 

Hazardous Substances Act 

Action Specific 

H&S Code, 
Div. 22 
Chapter 13 
Sec.28740 
et seq. 

Definitions of "hazardous 
substances and toxic labeling 
requirements. 

No/Yes Would apply to hazardous 
substances identified in the 
codes regulated by the State 
Waste Management Board. 

CA "Super Fund" Law - Hazardous 
Substances Account Act/Hazardous 
Substances Cleanup Bond Act 

H&S Code, Div. Establishes state authority to clean Yes/Yes 
20, Chapter up hazardous substance release and 
6.8, Sec. compensate persons injured by 
25300 et seq. exposure to hazardous substances. 

Creates a $100 million Hazardous 
Substances Cleanup Fund to supple
ment the Hazardous Substances Account. 

Substantive requirements of a 
Remedial Action Plan (RAP) must 
be met, including the statutory 
public involvement mandates. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Ci ta t i on Descr ip t ion 

Po ten t i a l l y 
App l i cab le / 
Relevant and 
AF>propriate Conment 

Toxic Pits Cleanup Act 

Occupational Health and Safety Act 

H&S Code, Sec. Regulates the closure of surface No/No 
25250 et seq. impoundnents containing hazardous 

uaste. 

Labor Code, Regulations to assure safe and Yes/Yes 
Div. 5, Sec. healthy uorking conditions by 
6300 et seq. authorizing the enforcement of 

standards and procedures. 

Applicable i f an alternative 
involves closure of surface 
impoundnents at the site. 

The uorker safety at the site is 
regulated by Cal-OSHA. Other 
uorker safety is required by 
federal OSHA. 

Underground Storage of Hazardous 
Substances Requirements 

H&S Code, Div. 
20, Chapter 
6.7, Sec. 
25280 et seq. 

Regulations governing the testing, 
monitoring and replacing under
ground storage tanks. 

No/No Based on a risk assessment 
DHS will need to determine a 
cleanup concentration for soils 
and groundwater contaminated by 
leaking underground storage tanks 
and pipes. 

Locat i on-Spec i f i c 

Hazardous Waste Control Act H&S Code §§ Minimum Standards for Management Yes/Yes 
251000-25395, of Hazardous and Extremely Hazardous 
CA Title 22, Wastes. Regulations governing 
Chapter 2-30 surface impoundments, waste piles, 

l a n d f i l l s , and land treatment 
f a c i l i t i e s . 

This Section is adninistered by 
the Department of Health 
Services. 

NRIFSUDF.009 p8of16 



TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate , Conment 

Closure/Post-closure Regulations 

Porter-Cologne Uater Quality Act 

Title 14, 
Calif. Code of 
Regulations, 
Division 7, 
Chapters 3 & 
5 

Title 23, 
Calif. Code of 
Regulations, 
Chapter 3 
Subchapter 15 

CCR Title 14, Division 7, Yes/Yes 
Chapter 3, Article 7.8 defines 
disposal site standards for the 
closure and post-closure periods. 
Chapter 5 addresses the enforce
ment of solid waste minimun 
standards and administration 
of the solid waste f a c i l i t i e s 
program. 

CCR Title 23, Subchapter 15 Yes/Yes 
regulates the discharges of 
waste to land. This includes 
requirements for water quality 
monitoring and closure and post-
closure maintenance. 

This Section is adninistered 
by the Integrated Uaste 
Management Board. 

This Section is adninistered by 
the Regional Water Quality 
Control Board. 

Requirements for Generators of 
Hazardous Wastes 

Title 22, Sec. Requires that'"an owner or operator Yes/No 
66470-99515 who initiates a shipment of hazardous 

waste from a Transport, Storage, or 
Disposal (TSD) f a c i l i t y shall comply 
with the generator standards "estab
lished under Article 6, Title 22 of 
the CAC. These standards include 
keeping manifests, submission of 
manifests to DHS within 30 days of 
shipment, preparation of a biennial 
report, and maximum 90 day accunula
tion time. 

This regulation is directly 
applicable to generation, 
transportation, and disposal 
offsite of potentially hazardous 
materials at the site. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

General Operation Requirements for Title 22, §§ 
Interim Status and Permitted Facilities 67100-67195 

Describes requirenients for general No/No 
f a c i l i t y standards, preparedness and 
prevention, contingency plan and 
emergency procures, manifest system, 
and environmental monitoring. 

Alternatives developed will not 
require interim status or 
permitted f a c i l i t y permits. 

Closure and Postclosure of Interim Title 22, §§ 
Status and Permitted Facilities 67210-67220 

Requires that the f a c i l i t y shall be 
closed in a manner that minimizes 
the need for further maintenance, 
and controls, minimizes, or 
eliminates postclosure escape of 
hazardous waste decomposition 
products to the ground or surface 
waters or the atmosphere. Where 
hazardous waste will remain after 
closure, postclosure care must 
continue for 30 years. 

Yes/No Alternative may require closure 
activities. 

Tanks at Interim Status and Permitted Title 22, §§ 
Facilities 67250-67262 

Requires tank systems to meet 
design standards and provide for: 
containment and detection/monitoring 
of leaks, monitoring and inspection 
and proper closure procedures. 

No/No Alternatives developed may 
require tanks closure prior to 
remediation. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Land Disposal 

o Surface Impoundments 

o Uaste Piles 

Land Treatment 

Title 22, §§ Requires the owner or operator of a No/No 
67280-67318 surface impoundment to install 2 

liners and a leachate collection 
system. Monitoring/Inspection, 
Emergency/Contingency Plans, and 
Closure/Postclosure care must be 
provided. 

Title 22, §§ Provides for the same general Yes/Yes 
67340-67351 requirements as surface impound

ments. Construction of new or 
replacement landfill units onsite 
requires a liner of acceptable 
material strength and engineering 
design, a leachate collection 
system inmediately above the liner, 
monitoring and inspection, and 
closure/postclosure care. 

Title 22, §§ Hazardous constituents shall be Yes/Yes 
67360-67382 degraded, immobilized, or trans

ferred within the treatment zone, 
treatment must be demonstrated, 
design c r i t e r i a must be met, and 
unsaturated soiI zone must be 
established. 

Applicable i f alternative 
developed requires closure of a 
surface impoundnent. 

Applicable for landfill closure, 
or relevant and appropriate i f 
alternative requires disposal to 
a l a n d f i l l . 

Applicable to alternatives 
developed for the site. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Incineration Title 22, §§ Requires.that the waste feed 
67450-67468 analyzed for constituents listed 

in the-permit is within the limits 
of the permits. Uhere a permit is 
not required, the contents of such 
a permit should be estimated. 
Requires performance standards and 
monitoring of various parameters 
during operation of the incinerator. 
At closure, requires the owner or 
operator to remove a l l hazardous 
waste and hazardous waste residues. 

Yes/Yes Applicable for alternatives 
involving incineration. 

Hazardous Uaste Hauler Registration Title 22, §§ Hazardous waste must be transported 
66420-66465, by a hauler registered by the state, 
and §§ Applicable to redisposal of waste 
66530-66564 as well as disposal of incineration 

ash i f these materials are hazardous. 

Yes/Yes Applicable for transportation 
of materials offsite. 

South Coast Air Quality Management 

District Rules and Regulations 

Regulation IV Prohibitory Rules The Fresno Air Pollution Central 
District to establish uhich of 
these rules are applicable for 
FSL. 

Rule 401 Visible Emission. Limits visible 
emissions from any point source. 

Yes/Yes Applicable for incineration. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, ANO LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Ci ta t ion Descr ip t ion 

Po ten t ia l l y 
App l icab le / 
Relevant and 
Appropriate Conment 

South Coast Air Quality IManagement Rule 402 
District Rules and Regulations (cont'd.) 

Nuisance. Prohibits the discharge 
of any material (including odorous 
compounds) that causes injury, or 
annoyance to the public, property, 
or business or endangers human 
health, comfort, repose or safety. 

Yes/Yes Applicable for incineration. 

Rule 403 

Rule 404 

Fugitive Dust. Limits onsite Yes/Yes 
activities so that the concentration 
of fugitive dust at the property 
line shall not be visible and the 
dounwind particulate concentration 
shall not be more than 100 micro
grams per cubic meter, averaged 
over 5 hours, above the upwind 
particulate concentration. 

Particulate Hatter (Concentration). Yes/Yes 
Rule 404 (1) limits particulate 
emission to a range of 0.010 to 
0.196 grain per standard cubic 
foot averaged over 1 hour for a 
volumetric gas flou rate of 7000 
mVhr to 23 mVhr, respectively. 

These requirenients do not apply 
if the wind speed is above 15 . 
miles per hour when averaged over 
15 minutes. The rule also 
requires taking every reasonable 
precaution to minimize fugitive 
dust and the prevention and 
cleanup of material accidentally 
deposited on paved streets. 

Applicable for incineration. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

South Coast Air Quality Management Rule 407 
Distric Rules and Regulations (cont'd.) 

Liquid and Gaseous Air Contaminants 
Limits carbon monoxide emissions to 
2,000 ppm and sulfur dioxide 
emission to 500 ppm averaged over 
15 minutes. 

No/Yes The sulfur dioxide limit does not 
apply i f the incineration source 
meets the provisions of SCAGMD 
Rule 431.1 Further design of the 
incineration alternative is 
needed to decide whether this 
rule is ARAR. 

Rule 409 Combustion Contaminants. Limits 
the emission of particulate matter 
from a combustion source. 

Yes/Yes Applicable for incineration. 

Rule 473 Disposal of Solid and Liquid Uastes. 
Incineration design to dispose of 
combustible refuse at burning rates 
greater than 50 kilograms per hour 
shall not release particulate matter 
in excess of 0.23 grams per cubic 
meter of gas calculated to 12 percent 
of carbon dioxide. 

Yes/Yes Applicable for incineration. 

Rule 474 Fuel Burning Equipment Oxides of 
Nitrogen. Limits the concentration 
of oxides of nitrogen (as NOj) to a 
range of 125 to 300 ppm for gaseous 
fuels depending on the size. 

No/No Further design information on the 
alternative will be required to 
establish i f ARAR. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

Standards of Performance for New 
Stationary Sources 

Regulation IX Implements the provisions of Part 
60, Chapter I, Title 40, of the CFR 
under the supervision of SCAGMD' 
Executive Officer. 

Yes/Yes Applicable i f alternative is 
considered a neu source. 

National Emission Standards for 
Hazardous Waste Air Pollutants 

Regulation X Implements the provisions of Part 
61, Chapter I, Title 40 of the CFR 
under the supervision of SCAGMD 
Executive Officer, i f contaminants 
are listed. 

Yes/Yes Applicable i f contaminants are 
listed. 

Source Specific Standards Regulation IX Rule 1150 - "Executive of Landfill 
Sites" states that no person shall 
initiate excavation of an active or 
inactive landfill uithout an Exca
vation Management Plan approved by 
the SCAGMD. The plan shall provide 
information regarding the quantity 
and characteristics of the material 
to be excavated and transported and 
shall identify mitigation measures 
including gas collection and 
disposal, bailing, encapsulation, 
covering of the material, and 
chemical neutralizing. 

Yes/Yes Applicable i f alternative 
requires excavation of a 
l a n d f i l l . The Fresno APCD to 
determine which SCAQMD rules 
apply. 
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TABLE B-2 

POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE 
STATE OF CALIFORNIA STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS 

Standard Requirement 
Criteria, or Limitation Citation Description 

Potentially 
Applicable/ 
Relevant and 
Appropriate Conment 

New Source Review 

Air Quality Impact Anaylsis 

Regulation XIII This regulations sets forth the Yes/Yes 
preconstruction review requirements 
for new or modified stationary 
sources, to ensure that the operation 
of such stationery sources does not 
interfere with the progress in 
attainment of the national air 
quality standards, without unnecess
ar i l y restricting the future 
economic growth within the d i s t r i c t . 

Proposed Rule This proposed rule specifies the No/No 
223 method to determine the impacts of 

emissions from new stationary sources 
and modifications to existing 
stationary sources. The provisions 
of this rule shall apply to precon
struction review of sources that emit 
carcinogenic air contaminents such as 
benzene. 

NAAQS guidelines and total 
emissions limits are on a 
case-by-case basis. 

This rule has not been promul
gated, therefore, i t has a TBC 
status. 

Hazardous Waste Movement Committee 
Memorandum of Understanding 

An agreement 
made on November 
8, 1983 by the 
DHs, Caltrans, 
and the CHP. 

An agreement between the Department No/No 
of Health Services, Transportation 
(Caltrans), and the California High
way Patrol (CHP) to coordinate with 
each other for the transportation of 
large quantities of hazardous wastes 
excavated from abandoned sites. 

Excavation of large quantities of 
hazardous waste not anticipated. 
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