
• 

• 

• 

GROUNDWATER ASSESSMENT PLAN FOR THE 
RAMSDELL QUARRY LANDFILL 

RAVENNA ARMY AMMUNITION PLANT 
RAVENNA, OHIO 44266 

Prepared for 

OPERATIONS SUPPORT COMMAND 
AMSIO-ACE-D 
Procurement Directorate 
Rock Island, IL 61299-6000 

Prepared by 

MKM ENGINEERS, INC 
4153 BLUEBONNET DRIVE 
STAFFORD, TEXAS 77477 

And 

NEAL ENVIRONMENTAL SERVICES, LLC 

SEPTEMBER 2001 



• 
MKM ENGINEERING, INC. LETIER OF TRANSMITIAL 

4153 Bluebonnet Drive 

Stafford, TX 77477 
(281) 277-5100 

TO: Mark Patterson 

VAAP.·-- ·· 

-Building·t03 7 

.. RVAA:f> - · 

S-451 State Route 5 

Ravenna;-oH 44266 
,"' .. 

DATE I JOB NO 
9/7/01 

ATTENTION 

SAME 
RE 

TRANSMITTAL OF GROUNDWATER 
ASSESSMENT PLAN FOR THE 

RAMSDELL LANDFILL QUARRY 

SEPTEMBER 2001 

We are sending you [8J Attached D Under separate cover via ________ the following items: 

D Shop Drawings D Prints D Plans D Samples D Specifications 

o ·copy of Letter D Change Order [8:l _.=...;Pl=an=------------

COPIES DATE NO. DESCRIPTION 
-
1 9-7-01 1 GROUNDWATER ASSESSMENT PLAN FOR THE 

-
RAMSDELL LANDFILL QUARRY, SEPTEMBER 2001 

.. 

·~- -
THESE are transmitted as checked below: 

D For approval 0Approved as submitted D Resubmit ___ copies for approval 

~ For your use D Approved as noted D Submit copies for distribution 

~ As requested D Returned for corrections D Return corrected prints 

o _____________ _ ~ For review and comment 

D FOR BIDS DUE ______________ 19__ D Prints returned after loan to us 
. -. . . . 

REMARKS : 
Copies have been provided as follows: 
Jamal Singh, ( OEPA)- 1 copy 
Eileen.Mohr/Tocld Fisher, (OEPA) - 1 copy . , 
Diane._Kurlich, (QEP A) 1 Copy .7 

Irwin:Oreyfus, (OSC) -:- 1 Copy 
Bill Ingold: (OSC) - I Copy 
Erni~iNeal, (NES) - 1· Copy 

• MKM Houston Office - l Copy 

'_ .. _;;_; .. , ~ ·: · •. · 1 )~, • ~ ' 

~i~I~'" ~ 6 t22(;1::...,;..i-'./. __ :::- Richard C. Callah.drtl'. ..-t 

ff enclosures are not as noted. kindly notify us at once. 



Contract No. DAAA09-98-G-OOOI 
Ramsdell Landfill 

Groundwater Assessment Plan 

• 
September 27, 2001 

Pagei 

• 

TABLE OF CONTENTS 

TABLE OF CONTENTS .... ... ..... .. ... ... ...... ... ..... .... ...... .. .. ......... ... ..................... .......... ... ....... i 
IN"TRODUCTION ... .... ......... .. ... ....... ........ .... ................................... ..... .... ........ .......... .. ... .... 1 

1. Site Background ..... ....... ...... ... ... ... ......... ... ....... .. .. .... .......... ........... ....... .. .... .... ... ... .. .. 1 
2. Submission of Plan - O.A.C. 3745-27-lO(E)(l) ...... .......... .. .. .. ....... .... ......... ..... ...... 2 
3. Sampling Background and Affected Well O.A.C. 3745-27-10(E)(2)(a) ...... .... ..... . 5 
4. Sampling V. ells not Previously Sampled- O.A.C. 3745-27-10 (E) (2) (b) . .. ... ... ... 5 
5. Analytical Results from Sampling Background Well and Affected Well - O.A.C. 

3745-27-10 (E) (2) (c) ... .... ...... ... ..... ....... .......... ..... ....... .. ....... .. .. ... ...... .. ..... ...... .... ... . 5 
6. Hydrogeologic Conditions - O.A.C. 3734-27-10 (E) (3) (a) ....... ............. ............... 5 
7. Number, Location, Depth, and Construction of Detection Monitoring Wells -

O.A.C. 3745-27-10 (E) (3) (b) (i) .. ..... .... ..... .. .... ........ .... .... .. ... .. ..... ....... .... ........ ...... 6 
8. Summary of Detection Monitoring Data - O.A.C. 3745-10 (E) (3) (b) (ii) .. ..... ..... 6 
9. Summary of Statistical Analysis Applied to the Data - O.A.C. 3745-27-10 (E) (3) 

(b) (iii) ....... ... ...... ...... ........ .. ................... ........ .... .... ....... ... .... ..... ........... .................. .. 6 
10. Proposed Number, Location, Depth and Construction of Assessment Monitoring 

Wells - O.A.C. 3745-27-10 (E) (3) (c) (i) .. .... .... ..... ... ....... ..................... ................. 6 
11. Proposed Methods for Gathering Additional Hydrogeologic Information- O.A.C. 

3745-27-10 (E) (3) (c) (ii.) ............. ... ..... .. .... .... .. ...... ......... ........... ............ .... ...... ..... 7 
12. Planned Use of Supporting Methodologies - O.A.C. 3745-27-10 (E) (3) (c) (iii) .. 7 
13. Measurement of Ground Water Elevation- O.A.C. 3745-27-10 (E) (3) (d) (i) ..... .. 7 
14. Detection of Immiscible Layers- O.A.C 3745-27-10 (E) (3) (d) (ii) .. .. ............ .... .. 7 
15. Well Evacuation - O.A.C. 3745-27-10 (E) (3) (d) (iii) (a) ....... .......... .. .. ....... .......... 7 
16. Sample Withdrawal - O.A.C. 3745-27-10 (E) (3) (d) (iii) (b) ... ...... .. ....... ....... ... .... 8 
17. Sample Containers and Handling - O.A.C. 3745-27-10 (E) (3) (d) (iii) (c) ........... 8 
18. Sample Preservation - O.A.C. 3745-27-10 (E) (3) (d) (iii) (d) .. ............... ........... ... 8 
19. Procedures and Forms for Recording Data - O.A.C. 3745-27-10 (E) (3) (d) (iv) 

(a.) .. ......... .... ... ...... ... ... .... ...... ..... ...... ................ .. ......... ..... ... ....... .. ....... .. .......... .. ..... .. 8 
20. Calibration of Field Devices - O.A.C. 3745-27-10 (E) (3) (d) (iv) (b) . .......... .. ... ... 8 
21. Decontamination ofEquipment-0.A.C. 3745-27-10 (E) (3) (d) (v) ..... .......... ..... 8 
22. Methods for Sample Analysis - O.A.C. 3745-27-10 (E) (3) (d) (vi) .. .... ... ... ........ .. 9 
23. Standardization Field Tracking Reporting Forms - O.A.C. 3745-27-10 (E) (3) (d) 

(vii) (a) . ... ... ... .......... ....... ... ........ .... ..... ... ...... ....... ...... ... ..... .......................... ............. 9 
24. Preparation Sample Labels -0.A.C. 3745-27-10 (E) (3) (d) (vii) (b) ..... ........ .. .. ... 9 
25 . Collection of Replicate Samples - O.A.C. 3745-27-10 (E) (3) (d) (viii) (a) ... .... ... 9 
26. Submission of Field-bias Blanks - O.A.C. 3745-27-10 (E) (3) (d) (viii) (b) .. .. ..... 9 

• 27. Potential Interferences - 0.A.C. 3745-27-10 (E) (3) (d) (viii) (c) ...... ........ ... .... .. ... 9 
28. Use of Statistical Data Evaluation - O.A.C. 3745-27-10 (E) (3) (d) (viii) (e) (i). 10 
29. Use of Computer Models - O.A.C. 3745-27-10 (E) (3) (d) (viii) (e) (ii) ... ...... .... 10 



• 
Contract No. DAAA09-98-G-OOOJ 

Ramsdell Landfill 
Groundwater Assessment Plan 

September 27, 2001 
Page ii 

Table of Contents (Continued) 

30. Use of Previously Gathered Information - O.A.C. 3745-27-10 (E) (3) (d) (viii) (e) 
(iii) ..... ... ..... ...... ....... ............... .. ... .. ....... .. ....... .. .... ............................ ... .... ...... .... ... .. . 10 

31. Additional Assessment Criteria-0.A.C. 3745-27-10 (E) (3) (d) (viii) (e) (iv) ... 10 
32. Schedule oflmplementation-0.A.C. 3745-27-10 (E) (3) (d) (viii) (f) ... ... ....... .. 10 
33 . Summary ... ....... ..... ...... ... ... ..... .. .. .... .............. ...... ... .... ....... ..... ..... ...... ...... ... ...... ... .. . 11 

Appendix I -- Final Report on the Ground Water Investigation of the 
Ramsdell Quarry Landfill, 1999. 

Appendix II - Ramsdell Quarry Landfill Ground Water Data. 

Appendix III - Ramsdell Quarry Landfill Ground Water Monitoring Plan . 

• 

• 



I 
l 

• 
Contract No. DAAA09-98-G-OOOI 

Ramsdell Landfill 
Groundwater Assessment Plan 

September 27, 2001 
Page I 

INTRODUCTION 

• 

The Ground Water Assessment Plan for the Ramsdell Quarry Landfill has been prepared 
to fulfill, in part, the requirements of the 1990 Ohio EPA Ground Water Monitoring 
regulations applicable for solid waste landfills closing on or before December 1990. 
During a 2001 semi-annual ground water detection monitoring event, the RV AAP 
experienced statistically significant change in a few ground water constituents. The 
results of the preliminary ground water monitoring data was confirmed in August 2001 
and in turn reported to the Director of Ohio EPA as stipulated and required by the 1990 
ground water regulations. 

1. Site Background 

Landfill Operation 

The Ramsdell Quarry is located in the northeastern portion of the RV AAP and 
encompasses about 5.7 hectares. The quarry was originally excavated 30 to 40 
feet below the existing grade. The excavated material, consisting primarily of 
sandstone and quartz pebble was used for road and ballast construction. Quarry 
operations were discontinued about 1941. The western and southern portions of 
the quarry were subsequently used for landfill operations between 1941 and 
1989. Beginning in 1976 the landfill disposed of only non-hazardous solid waste 
and continued until 1989 when the landfill ceased operation. In addition, from 
1946 to sometime in the early 1950s, the bottom of the quarry was used to bum 
waste explosives. Liquid wastes from annealing operations were also deposited in 
the quarry during this time period. In 1978, the State of Ohio permitted a portion 
of the quarry as a sanitary landfill . Interviews with former RV AAP personnel 
indicated that much of the explosive waste residue and debris were removed in 
the 1980s. Formal closure of the landfill/quarry was completed in May of 1990 
under State of Ohio solid waste regulations effective in March of 1990. 

Development of a Ground Water Monitoring Program. 

Pursuant to the Ohio EPA March 1990 regulations, the RV AAP developed and 
implemented a ground water monitoring program. In 1988 the RV AAP 
completed the drilling and completion of 5 boreholes into groundwater 
monitoring wells MW-1 through MW-5. These wells constituted the initial 
groundwater monitoring system. Evaluation of the original placement of these 
wells determined that only one of the wells proved to be located immediately 

• 
downgradient of the landfill. This and other related issues lead to the development 
and implementation of a follow-on ground water investigation of the Ramsdell 
Quarry initiated in 1998 and completed in 1999. The report titled, Final Report on 
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the Ground Water Investigation of the Ramsdell Quarry Landfill (Appendix I to 
this Plan), provides information on the installation of a new ground water 
monitoring system, consisting of RQL MW-006 through RQL MW-009. Since 
July 1998, the RV AAP has used the RQL MW-006 through RQL MW-009 
groundwater monitoring system to meet the requirements of O.A.C. 3745-27-10 
effective March 1990. Monitoring wells RQL MW-010 through RQL MW-011 
were also installed as part of the 1998 groundwater investigation to further assess 
the hydrogeologic conditions of the site. These monitoring wells could be used to 
compliment the groundwater monitoring program and evaluate the rate and extent 
of groundwater constituents, as required as part of the assessment process. 

2. Submission of Plan - O.A.C. 3745-27-JO(E)(l). 

Scheduled Semi-annual Sampling Event 

• 
On April 30, 2001 the RV AAP conducted its scheduled semi-annual sampling event. 
On June 5, 2001 the RV AAP received initial data indicating that a statistically 
significant change (SSC) had occurred at well RQL MW-007 for the indicator 
parameters specific conductance and total suspended solids when compared with the 
background well RQL MW-006. On June 15, 2001 the RV AAP notified the Director 
of the Ohio EPA of the results of the April 30, 2001 sampling event regarding the 
SSCs at well RQL MW-007 as required by O.A.C. 3745-27-10. On June 26, 2001 the 
RV AAP re-sampled well RQL MW-007 for the indicator parameters specific 
conductance and total dissolved solids as required by O.A.C. 3745-27-10. 

Notification of the Director Regarding of an SSC 

On August 24, 2001 the RV AAP notified the Director of the Ohio EPA that it had 
confirmed that an SSC was exhibited in well number RQL MW-007 for the indicator 
parameter total dissolved solids as required by O.A.C. 3745-27-10. The indicator 
parameter specific conductance did not reconfirm as an SSC during the June 26, 2001 
sampling event. 

Ground Water Assessment Plan Submission 

As required by O.A.C. 3745-27-10, the RV AAP is hereby submitting a ground water 
assessment plan . 

• 
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• 

The ground water assessment plan requires the RV AAP to re-sample wells RQL 
MW-006 and RQL MW-007 by September 25, 2001 and perform analyses on the 
ground water samples for all parameters listed in Appendix II of the March 1, 
1990 rules. Additionally, analyses will also be completed for specific explosives 
materials and propellents. All data collected will satisfy the requirements of the 
Ramsdell Quarry Landfill Groundwater Monitoring Plan and the Data Quality 
Objectives in the RV AAP Facility-Wide Sampling and Analysis Plan. Ground 
water regulatory requirements stipulate that the data must be submitted to the 
Director of the Ohio EPA not more than 60 days after sampling event and not 
more than 15 days after receiving the results of the analysis. 

Upgradient/Background Monitoring Well - RQL MW-006 

The Ohio EPA has previously indicated some concern regarding the effectiveness 
of RQL MW-006, the upgradient/background well. Pursuant to O.A.C. 3745-27-
10, effective March 1990, the basis for submission of an assessment monitoring 
plan program is statistically significant change or concentration of constituents 
between the upgradient well and down gradient wells. Considering this fact, we 
recommend the following steps be taken to address both the effectiveness of MW-
006 and the implementation of the assessment plan. 

Conduct the sampling Event #1 (RQL MW-006 and (RQL MW-007) 
Evaluate the ground water data from Event #1. 
Compare analytical data from Event #1, historical RQL ground water data, 
and previous site ground water studies. (i.e. J an.1999 Report on the Ground 
water Investigation of the Ramsdell Quarry Landfill). 
Establish agreement with OEPA regarding the status and effectiveness of 
RQL MW-006 (upgradient background well). 

A final determination will then be made regarding the continued use and 
effectiveness of RQL MW-006 or the development of an alternative upgradient 
point that complies with the requirements of O.A.C. 3745-27-10. 

Options upon Completion of Ground Water Sampling Event #1 

• 
If the ground water analyses resulting from Event #1 indicate that no analyzed 
constituents are reported above background for RQL MW-007, a request would be 
made to Ohio EPA to return to detection ground water monitoring. However, if 
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the data reflects constituents in RQL MW-007 above background, the RV AAP 
would proceed to Event #2. 

Ground Water Sampling Event #2 

After the completion of the Event #1 sampling, the RV AAP will evaluate the 
ground water data generated during Event #1 to determine if additional sampling 
of down gradient wells RQL MW-008 and RQL MW-009 is required. The 
decision to complete additional sampling and analyses on RQL MW-008 and 
RQL MW-009 is driven by a positive determination from the Event #1 sampling 
indicating the presence of Appendix II constituents or explosives / propellents 
above background levels in RQL MW-007. 

Options upon Completion of Ground Water Sampling Event #2 

• 
a. If the ground water data reported for down gradient wells RQL MW-

008 and RQL MW-009 either indicate or do not indicate concentration 
of constituents above background, the RV AAP would propose, in 
either situation, to proceed to additional ground water sampling to 
determine the rate and extent of groundwater constituents . 

Ground Water Sampling Event #3 

As noted under the Options in Ground Water Sampling Event #2 above, the 
presence of ground water constituents above background in RQL MW-007, RQL 
MW-008 and/or RQL MW-009, the RV AAP would be required to make a further 
determination of the rate and extent of the presence of analyzed constituents. As 
stipulated in the applicable 1990 ground water regulations, sampling Event #3 
would involve the sampling, as necessary and appropriate, either RQL MW-010 
or RQL mw-011 or both wells, for any constituents found in RQL MW-007, RQL 
MW-008 and/or RQL MW-009 above the approved and agreed-to background 
well to help define the extent and migration of any constituents. 

Options upon Completion of the Ground Water Sampling Event #3 

b. If any of the ground water constituents evaluated in sample event #3 
appear above or below the background level established in the prior 
sampling events, the RV AAP would study the collective data 
generated under the assessment plan to determine what additional 

• 
actions would be taken . 

Following are the additional components required in the ground water assessment 
plan. 
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3. Sampling Background and Affected Well O.A.C. 3745-27-
1 O(E)(2)(a). 

Not later than September 25, 2001 the RV AAP will resample RQL MW-006 and 
RQL MW-007 and analyze those samples for the constituents listed in the Appendix 
II to the O.A.C. 3745-27-10 ground water rule effective March 1, 1990 and the 
specific explosives and propellents associated with RV AAP. 

4. Sampling Wells not Previously Sampled - O.A.C. 3745-27-10 (E) (2) 
(b). 

If it is determined that any Appendix II, explosive or propellent constituents are 
present in RQL mw-007 above background (as background is ultimately defined and 
agreed to) the RV AAP will proceed to sample RQL MW-008 and RQL MW-009 and 
analyze those samples for those constituents . 

• 5. Analytical Results from Sampling Background Well and Affected 
Well - O.A.C. 3745-27-10 (E) (2) (c). 

All analytical results will be submitted to the Director of the Ohio EPA by the 
RV AAP not later than 60 days after each sampling event and no later than 15 days 
after receiving the analytical results. 

6. Hydrogeologic Conditions - O.A.C. 3734-27-10 (E) (3) (a). 

The hydrogeologic conditions at the RV AAP Ramsdell Quarry are described in depth 
in the Final Report on the Ground Water Investigation of the Ramsdell Quarry 
Landfill completed in January 1999. A copy of this report is attached to this 
assessment plan. Although aspects of the hydrogeologic characteristics at the 
Ramsdell Quarry Landfill are still under discussion, the RV AAP believes that the 
report does provides the best representation and description of the site hydrogeologic 
conditions. Please see Section 2.0 for a general description of the site hydro geologic 
conditions . 

• 
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7. Number, Location, Depth, and Construction of Detection 
Monitoring Wells - O.A.C. 3745-27-10 (E) (3) (b) (i). 

The Ramsdell Quarry O.A.C. 3745-27-10 ground water monitoring system consists of 
an upgradient well, RQL MW-006, and three downgradient wells RQL MW-007, 
RQL MW-008 and RQL MW-009. The depth, construction and location of these 
wells is described in Appendix I to this report as: 

a. Table 2-1. Ramsdell Quarry Ground Monitoring Well Construction 
Data; and 

b. Figure 2-1. Ramsdell Quarry Site Map and Ground Water Sampling 
Locations within the previously described and attached Ground Water 
Report. 

8. Summary of Detection Monitoring Data- O.A.C. 3745-10 (E) (3) 
(b) (ii). 

• Attached to the assessment plan, as Appendix II, is a summary of the detection 
monitoring program data for the ground water monitoring system that includes wells 
RQL MW-006, RDL MW-007, RQL MW-008, and RQL MW-009. 

9. Summary of Statistical Analysis Applied to the Data - O.A. C. 3 7 45-
27-10 (E) (3) (b) (iii). 

A summary of the statistical data for Ramsdell Quarry ground water detection 
monitoring is included in Appendix II along with the summary of the detection 
monitoring data. 

10. Proposed Number, Location, Depth and Construction of 
Assessment Monitoring Wells - O.A.C. 3745-27-10 (E) (3) (c) (i). 

At this time the RV AAP is not planning to install any additional wells at the Ramsdell 
Quarry Landfill. The Ramsdell Quarry ground water monitoring network presently 
includes two wells downgradient of the existing O.A.C. 3745-27-10 ground water 
monitoring system. These wells, RQL MW-010 and RQL MW-011 will be used as 
assessment monitoring wells if constituents are found in the affected well/wells above 
background. The location, depth and construction of these wells are described in 

• 
Table 2-1, of Appendix I. 
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11. Proposed Methods for Gathering Additional Hydrogeologic 
Information- O.A.C. 3745-27-10 (E) (3) (c) (ii.) 

Presently, there are no plans to gather additional hydrogeologic information. As 
previously noted, the RV AAP will conduct Ground Water Sampling #1 and evaluate 
the applicable data. At that point a determination will be made as to the need for an 
additional upgradient sampling point and the necessity for any additional 
hydrogeologic evaluation. 

12. Planned Use of Supporting Methodologies - O.A.C. 3745-27-10 
(E) (3) (c) (iii). 

• 

At this time there are no additional use of supporting methodologies planned. The 
affected well (RQL MW-007) and the background well (RQL MW-006) will be 
sampled and the data analyzed. If appropriate, the remaining ground water wells that 
constitute the ground water monitoring program will be sampled and that data 
analyzed. Finally, a determination will be made regarding sampling the in-place wells, 
RQL MW-010 and RQL MW-011, to determine the rate and extent of any 
constituents . 

13. Measurement of Ground Water Elevation- O.A.C. 3745-27-10 (E) 
(3) (d) (i). 

Ground water elevations will be taken in accordance with in-place Ramsdell/RV AAP 
ground water monitoring plans and procedures. A copy of the existing Ramsdell 
ground water monitoring plan is attached as Appendix III. 

14. Detection of Immiscible Layers- O.A.C 3745-27-10 (E) (3) (d) (ii). 

Detection and notation of immiscible layers in samples collected will be noted and 
recorded in accordance with in-place Ramsdell/RV AAP ground water monitoring 
plans and procedures. 

15. Well Evacuation - O.A.C. 3745-27-10 (E) (3) (d) (iii) (a). 

Well evacuation will be conducted in accordance with in-place Ramsdell/RV AAP 
ground water monitoring plans and procedures . 

• 
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16. Sample Withdrawal - O.A.C. 3745-27-10 (E) (3) (d) (iii) (b). 

• 

Sample withdrawal will be conducted in accordance with in-place Ramsdell/RV AAP 
ground water monitoring plans and procedures. 

17. Sample Containers and Handling- O.A.C. 3745-27-10 (E) (3) (d) 
(iii) (c). 

Sample containers and handling procedures will follow in-place Ramsdell/RV AAP 
ground water monitoring plans and procedures. 

18. Sample Preservation - O.A.C. 3745-27-10 (E) (3) (d) (iii) (d). 

Sample preservation procedures will follow in-place Ramsdell/RV AAP ground water 
monitoring plans and procedures. 

19. Procedures and Forms/or Recording Data - O.A.C. 3745-27-10 
(E) (3) (d) (iv) (a.) 

Forms utilized to record sample collection and field measurements will be the 
procedures and forms currently in-place as part of the Ramsdell/RV AAP ground 
water monitoring plans and procedures. 

20. Calibration of Field Devices - O.A.C. 3745-27-10 (E) (3) (d) (iv) 
(b). 

The calibration of field devices will follow in-place Ramsdell/RV AAP ground water 
monitoring/calibration of field equipment plans and procedures. 

21. Decontamination o/Equipment-0.A.C. 3745-27-10 (E) (3) (d) 
(v). 

The decontamination of equipment will follow in-place Ramsdell/RV AAP ground 
water monitoring plans and procedures . 

• 
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22. Methods/or Sample Analysis - O.A.C. 3745-27-10 (E) (3) (d) (vi). 

• 

The methods for sample analysis will be the same as those used for detection ground 
water sample analyses and in accordance with in-place Ramsdell/RV AAP ground 
water monitoring plans and procedures. 

23. Standardization Field Tracking Reporting Forms - O.A.C. 3745-
27-10 (E) (3) (d) (vii) (a). 

The field tracking forms used will be the same forms used for the ground water 
detection sampling events and in accordance with in-place Ramsdell/RV AAP ground 
water monitoring plans and procedures. 

24. Preparation Sample Labels- O.A.C. 3745-27-10 (E) (3) (d) (vii) 
(b). 

Sample labels will be prepared in accordance with in-place Ramsdell/RV AAP ground 
water monitoring plans and procedures . 

25. Collection of Replicate Samples - O.A.C. 3745-27-10 (E) (3) (d) 
(viii) (a). 

Replicate samples will be collected and handled in accordance with in-place 
Ramsdell/RV AAP ground water monitoring plans and procedures. 

26. Submission of Field-bias Blanks - O.A.C. 3745-27-10 (E) (3) (d) 
(viii) (b). 

The submission of field blanks will be handled in accordance with in-place 
Ramsdell/RV AAP ground water monitoring plans and procedures. 

27. Potential Interferences - O.A.C. 3745-27-10 (E) (3) (d) (viii) (c). 

At this time, based upon historical groundwater monitoring results, it is not 
anticipated that chemical interferences will be a problem for sample collection and 
analysis . 

• 
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28. Use of Statistical Data Evaluation - O.A.C. 3745-27-10 (E) (3) (d) 
(viii) ( e) (i). 

At this time it is only anticipated that statistical data evaluation will be used in the 
evaluation ofRQL MW-006 as an appropriate background well . 

29. Use of Computer Models - O.A.C. 3745-27-10 (E) (3) (d) (viii) (e) 
(ii). 

There is no planned use of computer models in the sampling phase of the assessment 
plan. Based upon the data generated it may be necessary to utilize computer models to 
help interpret the data generated. 

30. Use of Previously Gathered Information - O.A.C. 3745-27-10 (E) 
(3) (d) (viii) (e) (iii). 

• 
As previously noted, the RV AAP has completed an in-depth hydro geologic study of 
the Ramsdell Quarry Landfill that is included as Appendix I with this assessment 
plan. This report and the historical ground water monitoring data, attached as 
Appendix II, are also included in this report and will be used to assist in data 
interpretation. 

31. Additional Assessment Criteria - O.A.C. 3745-27-10 (E) (3) (d) 
(viii) (e) (iv). 

There are no additional assessment criteria at this time. 

32. Schedule of Implementation - O.A.C. 3745-27-10 (E) (3) (d) (viii) 
(j). 

Date Action Item 
4/30/01 Semi-annual sampling event 
6/05/01 Receipt of initial data indicating SSC 
6/15/01 Notification to Director of possible SSC 
6/26/01 Re-sampling ofRQL MW-006 and RQL MW-007 
8/24/01 Notification to Director of confirmation of SSC 
9/1 0/01 Submission of Assessment Plan 
By 9/25/01 Completion of sampling for Appendix II, explosive and propellent 

constituents in RQL MW-006 and RQL MW-007 
By 11/26/01 (but not later than 
15 days after receipt of data) 

Submission of data from the required sampling of designated 
monitoring wells • 



Contract No. DAAA09-98-G-0001 
Ramsdell Landfill 

Groundwater Assessment Plan 

• 
September 27, 2001 

Page 11 

Additional scheduling will be developed based upon the review of the data of the 
initial sampling and the review of the adequacy of the existing background well. 

33. Summary 

• 

In summary, the Ramsdell ground water monitoring assessment plan consists of 1 to 3 
rounds of sampling and data analysis, based upon the analytical results received. The 
first round consists of sampling the background well and the affected downgradient 
well for the Appendix II, explosive and propellent constituents. All data collected 
will satisfy the requirements of the Ramsdell Quarry Landfill Groundwater 
Monitoring Plan and the Data Quality Objectives in the RV AAP Facility-Wide 
Sampling and Analysis Plan. In addition, an evaluation of the validity and continued 
use of the upgradient well will be conducted as well as an assessment of any 
parameters noted above background in the affected well (RQL MW-007). The second 
round of sampling, if necessary and appropriate, will consist of sampling RQL MW-
008 and RQL MW-009 for any constituents that were detected in the affected well 
above background. The third round of sampling, if necessary and appropriate, will 
consist of sampling RQL MW-010 and/or RQL MW-011 for any constituents 
detected in RQL MW-007, RQL MW-008 or RQL MW-009 above background. The 
information from the third round of sampling will, if necessary and appropriate, be 
used to determine the rate and extent of any ground water constituents . 

• 
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• EXECUTIVE SUMMARY 

• 

• 

This report documents the results of the initial phase of the Groundwater Investigation of Ramsdell 
Quarry Landfill (RQL) at Ravenna Army Ammunition Plant (RV AAP), Ravenna, Ohio. The initial phase 
of the Groundwater Investigation was conducted for RV AAP by Science Applications International 
Corporation under contract DACA27-97-D-0025, Delivery Order No. 003 , with the U.S. Army Corps 
of Engineers (USACE), Louisville District. The Groundwater Investigation is conducted in a manner 
consistent with the Department of Defense Installation Restoration Program guidelines, following work 
plans reviewed and commented on by the Ohio Environmental Protection Agency, Northeast District 
Office, Division of Solid and Infectious Waste. 

ES.1 OBJECTIVES 

This Groundwater Investigation Report summarizes the results of the initial phase of field activities 
conducted in July 1998 at RQL. The specific objectives of the Groundwater Investigation are as follows: 

• to assess the hydrogeologic conditions and groundwater quality of shallow groundwater beneath 
the site using monitoring wells of known integrity suited to this purpose; 

• to evaluate the RQL pond water and sediment for evidence of contamination, either via the 
groundwater pathway, or by surface runoff of contaminated soils to the pond; 

• to establish whether there is a hydraulic connection between shallow groundwater and the pond and 
to continuously monitor water levels in six monitoring wells and the pond for one year for this 
purpose; and 

• to provide for the quarterly collection of samples of up gradient and downgradient groundwater and 
surface water for one year, and during two significant hydrogeologic events, to maintain compliance 
with post-closure monitoring requirements. 

ES.2 FIELD INVESTIGATION 

The RQL Groundwater Investigation is organized in rwo distinct phases of data collection and analysis. 
The initial phase, completed in July 1998, consisted of the following activities: 

• installation, development, testing, sampling, and instrumentation of six new monitoring wells: 

• testing, sampling, and water level measurements at five monitoring wells constructed in 1988; 

• sampling of sediments and surface water at the RQL pond; 

• construction of an instrumented staff gauge at the RQL pond; and 

• surveying of all monitoring wells and pond sediment/surface water sampling locations. 

The initial field effort was conducted in accordance with the Facility-Wide Sampling and Analysis Plan 
for Ravenna Army Ammunition Plant (USACE 1996a) and the Sampling and Analysis Plan Addendum 
for the Groundwater Investigation of the Former Ramsdell Quarry Landfill (USACE 1998). The initial 
phase of the investigation specifically addresses the first two objectives as stated above, and provides 
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• the basis for the remaining objectives to be accomplished. These field activities are the subject of this 
report. 

• 

The follow-up phase consists of the collection of groundwater samples from each of the six newly 
installed monitoring wells and collection of samples from one surface water location. This work is to be 
repeated for the next three quarters and in two separate hydrogeologic events (i.e., either a storm or a 
prolonged dry period), ending in 1999. The purpose of this monitoring is to establish a statistically sound 
data set to determine whether contaminants are migrating via groundwater from the former landfill. In 
addition, follow-up work will consist of continuous water-level measurements using data loggers on the 
six new wells, and monthly manual water level readings on the previously installed monitoring wells, for 
a period of one year following the installation of the six new wells. The results of sampling in each 
quarter will be the subject of three individual quarterly reports. 

ES.3 GROUNDWATER HYDROGEOLOGY A.i'l'D FLOW 

Six monitoring wells were installed as a part of the initial phase of the Groundwater Investigation. A 
staff gauge was installed in the pond to provide correlative pond surface elevation data to groundwater 
elevations. RQL and the adjacent pond are underlain by weathered, fractured fine- to medium-grained. 
sandstones of the Sharon Member of the Pennsylvanian Pottsville Formation. All of the wells are 
completed in the most shallow water-bearing zone in this stratigraphic unit. Open, recemented, and 
highly weathered fractures were observed throughout the drilled intervals. Fracturing occurs both along 
bedding planes and as joints in massive zones. Groundwater circulates along fractures , as evidenced by 
limonitic or black oxidized stainings and coatings on the rock or on grains. The pervasive character of 
fracturing in the sandstone suggests that vertical movement of groundwater through both the primary 
and secondary porosity takes place at RQL to some degree. 

Water level measurements in the six new wells and pond staff gauge indicate a local hydraulic gradient 
to the northeast. Water level measurements from the original five monitoring wells (which are screened 
deeper than the new wells) collected during the same week, and historical information for water levels 
in the swnmer months, illustrate the same general potentiometric surface geometry. These data indicate 
a high degree of vertical communication between the zones across permeable primary and secondary flow 
paths in the highly fractured and weathered sandstones at RQL. 

The pond is small and shallow, and much of its former extent is now covered with vegetation. RQL pond 
is underlain by bedrock, covered to varying degrees by fine-grained sediment. The presence of this 
sediment may effectively reduce the amount of any hydraulic communication that may exist between the 
water-bearing zone in the sandstone and the pond, especially at times when the water level (i.e., the 
hydraulic head) in the pond is low. However, water levels in the pond have appeared to mimic those in 
the original monitoring wells and in the newly installed wells benveen the landfill toe and the pond. 

ES.4 ANALYTICAL RE SUL TS 

The results of the Groundwater Investigation initial sampling at RQL are swrunarized in the following 
sections . 

• 
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• ES.4.1 Groundwater 

Groundwater contains low levels of explosives such as RDX, 1,3-dinitrobenzene, and nitrotoluenes. Two 
explosives were identified in the newly designated upgradient well, RQLmw-006. These explosives also 
occur in one or more of the downgradient wells. The propellant nitroglycerine was also identified in the 
upgradient well, and in one downgradient well, in low concentrations. These occurrences suggest a 
contaminant source upgradient of the former quarry, or reversal of flow in the groundwater system 
transporting contaminants upgradient. Arsenic, cobalt, and nickel were identified in filtered samples from 
RQLmw-006 and five or more downgradient wells. Volatile organic compounds (VOCs) and 
semivolatile organic compounds (SVOCs) were not present above detection levels in groundwater. 

ES.4.2 Sediment 

Sediment has accumulated to a depth of 1.2 m ( 4 ft) or greater in some places in the pond. Sediment 
samples from the 0- to 0.15-m (0- to 0.5-ft) sampling interval appear to harbor the greatest 
concentrations of contaminants. The explosive HMX was found in five of the eight locations, in two of 
these at depths of0.15 to 0.60 m (0.5 to 2 ft) or greater. The propellant nitrocellulose was present in two 
samples in low concentrations. 

Numerous polynuclear aromatic hydrocarbons were present in five of the eight sediment sampling 
locations in concentrations up to 2000 mg/kg. VOCs were generally not present above detection levels. 

• 
ES.4.3 Surface Water 

The water depth in July 1998 varied from O to 0. 97 m (0 to 3 .18 ft). An instrumented staff gauge was 
established at the point where the water is deepest. Explosives, propellants, cyanide, VOCs, and SVOCs 
were not detected above detection levels in the pond water. Most of the metals in filtered surface water 
samples were non-detects, with the exception of iron, magnesium, and manganese, which were detected 
in most samples. Arsenic and barium were present in three or fewer samples at low concentrations. 

ES.5 CONCLUSIONS 

The results of the initial phase of sampling and measurements at RQL provide an assessment of summer 
( dry weather) conditions at the site, using new monitoring wells for the collection of chemical and 
hydraulic data. Follow-up sampling will provide information on the temporal variations in groundwater 
and surface water chemistry and movement. These data will be provided in quarterly monitoring reports 
and integrated in an annual summary report at the conclusion of the Groundwater Investigation . 

• 
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• 1.0 INTRODUCTION 

• 

This report documents the results of the initial phase of the Groundwater Investigation of 
Ramsdell Quarry Landfill (RQL) at Ravenna Army Ammunition Plant (RV AAP), Ravenna, Ohio. 
The initial phase of the Groundwater Investigation was conducted for RV AAP by Science 
Applications International Corporation under contract DACA27-97-D-0025, Delivery Order No. 
003, with the U.S. Army Corps of Engineers (USACE), Louisville District. The Groundwater 
Investigation is conducted in a manner consistent with the Department of Defense Installation 
Restoration Program guidelines, following work plans reviewed and commented on by the Ohio 
Environmental Protection Agency (Ohio EPA), Northeast District Office, Division of Solid and 
Infectious Waste. 

The RQL Groundwater Investigation at RV AAP, in Ravenna, Ohio (Figure 1-1), was conducted 
in July 1998 to provide a supplemental characterization of the shallow groundwater flow regimes 
and chemical water quality at this closed solid waste disposal facility. With this evaluation, the 
USACE seeks to close data gaps and to address potential impacts upon the groundwater from the 
former RQL and pre-landfill disposal activities. Data from this investigation may be used to 
establish that the new groundwater monitoring system meets the requirements of Ohio 
Administrative Code (OAC) 3745-27-lO(B). Although this groundwater investigation is 
independent of semiannual post-closure monitoring, groundwater monitoring activities performed 
in this investigation shall be, to the extent possible, consistent with the requirements of OAC 
3745-27-10 . 

1.1 PURPOSE OF STUDY 

The purposes of the RQL Groundwater Investigation are as follows: 

• to assess the hydrogeologic conditions and groundwater quality in shallow groundwater 
beneath the site using monitoring wells of known integrity suited to this purpose; 

• to evaluate the RQL pond water and sediment for evidence of contamination, via the 
groundwater pathway, or as a result of incipient contamination from historical operations on 
the quarry floor; 

• to establish whether there is a hydraulic connection bet\veen shallow groundwater and the 
pond, and to continuously monitor water levels in six monitoring wells and the pond for one 
year for this purpose; and 

• to provide for the quarterly collection of samples of upgradient and downgradient 
groundwater and surface water for one year, and during two significant hydrogeologic 
events, to maintain compliance with post-closure monitoring requirements. 

The work performed for this investigation included the installation, development, testing, 
sampling, and instrumentation of six new monitoring wells, as well as the sampling and testing of 
the five existing monitoring wells, and pond sediment and surface water sampling . 

• 
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• 1.2 SITE BACKGROUND 

1.2.1 Site Description 

• 

A detailed history of process operations and waste processes for each area of concern (AOC) at 
RV AAP is presented in the Preliminary Assessment for the Ravenna Army Ammunition Plant, 
Ravenna, Ohio (USA CE 1996b ). The following is a summary of the history and of the related 
contaminants for RQL. 

RQL ( designated AOC RV AAP-01) is located in the western and southern portion of the 
abandoned Ramsdell Quarry (Figure 1-1), in the northeast corner of RV AAP. The quarry was 
excavated about 9 to 12 m (30 to 40 ft) below existing grade into the Sharon Member sandstone 
and conglomerate bedrock. 

The original unconsolidated glacial material overlying the sandstone was only a few feet (<10 ft) 
thick and appears to have been entirely removed. The quarry was abandoned before 1941 and was 
used as a landfill from 1941 until 1989. In addition, from 1946 to the 1950s, the bottom of the 
quarry was used to burn waste explosives from Load Line 1. Approximately 18,000 225-kg (500-
lb) incendiary or napalm bombs were reported to have been burned in the abandoned quarry. 
Liquid residues from annealing operations were also dumped in the quarry. There is currently no 
historical information on how the quarry was used from the 1950s to 1976. 

From 1976 until the landfill was closed in 1989, only nonhazardous solid waste was deposited in 
the abandoned quarry. In 1978, a portion of the abandoned quarry was permitted as a sanitary 
landfill by the State of Ohio. The permit required a 30-m (100-ft) buffer be maintained between 
the landfill and the pond; the extent of the pond prior to this time is not known. 

Figures 1-2 and 1-3 depict current conditions at the RQL and adjacent pond. The closed landfill is 
U-shaped and has a compacted-soil cover that is vegetated and appears to be intact. The pond is 
generally less than 1.3 m ( 4 ft) deep and is underlain by thin deposits of sediment over bedrock. 

Based upon available information and past uses of the abandoned quarry, wastes may include 
domestic, commercial, and industrial solid and liquid wastes, including explosives (e.g., TNT, 
RDX, Composition B), napalm, gasoline, acid dip liquor, annealing residue (e.g., sulfuric acid, 
shell casings, sodium orthosilicate, chromic acid, and alkali), aluminum chloride, and inert 
material. Interviews with former RV AAP personnel have indicated that much of the landfilled 
wastes and debris at the abandoned quarry were removed in the 1980s. 

A much smaller quarry (also abandoned) was located directly southeast of RQL (Figure 1-3). 
Although some aerial photographs have shown a small pond in this location, the pond is evidently 
of seasonal character, because no standing water was present at this location at the time of the 
field investigation. No documentation about potential waste disposed in this quarry is available. 

Closure of the permitted sanitary landfill was completed in May 1990 under State of Ohio solid 
waste regulations (OAC 3745-27-10). A requirement of closure was installation and semiannual 
monitoring of five monitoring wells (see Figure 1-3). 

1.2.2 Previous Investigations 

• Groundwater samples from RQL have been collected since 1987, beginning with semiannual 
detection monitoring in five open boreholes. Monitoring wells MW-1 through MW-5 (shown in 
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• Figure 1-3) were completed in these boreholes in January 1988 (USAEHA 1992), and semiannual 
monitoring continued until November 1991, when quarterly sampling was initiated. Quarterly 
sampling continued through February 1993. The wells have been sampled semiannually since 

• 

February 1993. 

RV AAP has performed semiannual groundwater monitoring of these constituents according to 
the requirements of OAC 3745-27-10 (March 1990), specified in a Groundwater Monitoring Plan 
for the Ramsdell Quarry Landfill (Revised), dated March 1995 (RV AAP 1995). In the 
semiannual monitoring program, unfiltered samples are analyzed for the volatile organic 
compounds (VOCs), five explosives, eleven metals, and indicator parameters listed in Table 1-1. 
In addition, the Portage County Health Department has sampled and analyzed surface water from 
the RQL pond. 

The plan submitted to Ohio EPA for the closure of RQL in 1989 provides additional 
characterization information about the site. The closure plan contains stratigraphic information as 
well as lithologic cross-sections showing the elevation of the lower limit of waste placement for 
the sanitary landfill. According to the design drawings filed as a part of this plan, the lower limit 
of waste placement was many feet above the water level in the pond, which was presumed to 
mimic the elevation of the potentiometric surface. 

Significant gaps in the monitoring data gathered before this Groundwater Investigation have been 
identified by Ohio EPA (Ohio EPA 1997) that prevent the determination of whether closure 
requirements are being met. The most significant deficiencies are as follows: 

• Placement of the original monitoring wells (installed in 1988) is such that only one well 
(MW-5) is downgradient from the RQL. Prior to this effort, there were no monitoring wells 
located immediately downgradient of the toe of the landfill. Ohio regulations require a 
minimum of three downgradient wells at all times. 

• Discrepancies in relative water level elevations in the five original wells during semiannual 
measurement events obscure whether a seasonal shift (reversal) in groundwater flow 
direction is occurring. 

• Monitoring wells installed for detection monitoring in 1988 were screened 3 to 9 m ( 10 to 
30 ft) below the water table, resulting in a concern that the present upgradient wells do not 
monitor the same water-bearing interval as the downgradient well. 

• No information exists to determine the relationship between water levels in the uppermost 
groundwater zone and the surface of the pond. 

• Explosives were detected in groundwater from all five monitoring wells in at least three 
sampling events, thus casting some doubt as to the integrity of the "upgradient" well 
(MW-4). 

• Indicator parameters such as specific conductance and total dissolved solids continue to be 
analyzed, and upgradient/downgradient differences may result from variations in the 
sandstone intervals in which wells are screened rather than from the impact of the landfill on 

• 
groundwater . 
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• Table 1-1. List of Analytes for Ramsdell Quarry Landfill Semiannual Groundwater Monitoring 

• 

Inoriranics (total) Volatile Oriranic Compounds 
Arsenic Acetone 
Barium Acrolein 
Cadmium Acrylonitrile 
Calcium Benzene 
Chromium Bromodichloromethane 
Copper cis- l ,3-Dichloropropene 
Iron trans- l ,3-Dichloropropene 
Lead Ethyl benzene 
Magnesium Ethyl Methacrylate 
Mercury Bromoform 
Potassium Bromomethane 
Nickel 2-Butanone 
Selenium Carbon Disulfide 
Silver Carbon Tetrachloride 
Sodium Chlorobenzene 
Zinc Chloroethane 
Explosives 2-Chloroethvl Vinyl Ether 
Trinitrotoluene Chloroform 
2,4-Dinitrotoluene Chloromethane 
2.6-Dinitrotoluene Dichlorodifluoromethane 
H1vD( l, 1-Dichloroethane 
RDX l ,2-Dichloroethane 
Inorganic/Indicator Parameters 2-Hexanone 
Total Alkalinity Methylene Chloride 
Chloride 4-Methyl 2-Pentanone 
Chemical Oxygen Demand l, 1-Dichloroethene 
Cvanide trans-1,2-Dichloroethene 
Specific Conductivity Styrene 
Dissolved Fluoride 1, 1. 2.2-Tetrachloroethene 
MBAS. Colorimetric Toluene 
Nitrate (as N) 1, I. I-Trichloroethane 
Ammonia (as N) l, l ,2-Trichloroethane 
pH Trichloroethene 
Total Dissolved Solids Trichlorofluoromethane 
Sulfate l .2.3-Trichloropropane 
Total Organic Carbon Vinyl Acetate 
Temperature Vinyl Chloride 
Nitrate-nitrite Xylene 
Phosphorus Phenols 
Turbidity 
Source: USAEHA 1992 

In summary, previous evaluations of groundwater at RQL have produced inconclusive results. 
Statistical analysis of water quality indic:itor parameters has shown some local impacts on the 
groundwater ( e.g., specific conductance, total organic carbon, and total dissolved solids have 

• 
been statistical triggers in both upgradient :ind downgradient wells) . 
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• USACE recently completed (February 1998) a topographic survey of RQL, including collection 
of new elevation data on the existing monitoring wells at the site. Topography of the site is now 
accurate to within 0.006 m (0.02 ft). A survey of the elevations of the existing wells was 

• 

performed to correct discrepancies in water level elevations noted in the semiannual data. As a 
part of this Groundwater Investigation, the existing monitoring wells were re-surveyed, and the 
elevations shown for the wells in this report are the most recent. 

1.3 REPORT ORGAl'fIZATION 

This Groundwater Investigation was designed to fill the data gaps described above, and to resolve 
uncertainties about the chemical quality and the physical groundwater regime beneath RQL. The 
field sampling efforts performed in this Groundwater Investigation consist of an initial phase and 
a follow-up phase. The initial field effort consisted of the following: 

• installation, development, testing, sampling, and instrumentation of six new monitoring 
wells; 

• sampling and water level measurements at the five existing wells; 

• sampling of sediments and surface water at the RQL pond; 

• construction of an instrumented staff gauge at the RQL pond; and 

• surveying of all new monitoring wells and pond sediment/surface water sampling locations. 

The follow-up phase will consist of the collection of groundwater samples from each of the six 
newly installed monitoring wells and the collection of surface water samples from one location, 
in each of the next three quarters and in two separate storm events, to compile statistics for the 
analytical parameters being evaluated at RQL. In addition, follow-up work will consist of 
continuous water level measurements using data loggers on the six new wells and the pond, and 
monthly manual water level readings on the previously installed monitoring wells, for a period of 
one year following the installation of the six new wells . Continuous monitoring of pond and water 
levels in the new monitoring wells will provide much useful data to analyze the relationship of 
the pond to the site groundwater regime. The results of sampling in each quarter will be the 
subject of each of three quarterly reports to USA CE. 

The initial phase of sampling is the subject of this report. Section 2 describes the field activities 
conducted, provides a discussion of the geologic and hydrologic conditions at RQL based on the 
field investigation findings , and discusses the analytical results from the initial field effort. 
Section 3 presents conclusions of the initial phase effort. Appendixes A through I contain boring 
logs, well construction diagrams, slug test data, analytical data, geotechnical data, survey data, 
UXO characterization results , sediment sampling logs, and daily quality control reports, 
respectively . 

• 
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• 2.0 INVESTIGATION RESULTS 

• 

All sampling activities, including drilling, sample collection and preservation, decontamination, sample 
management, and documentation for the Groundwater Investigation at RQL were conducted according 
to guidance in the Facility-Wide Sampling and Analysis Plan for Ravenna Army Ammunition Plant 
(USACE 1996a) and the Sampling and Analysis Plan Addendum for the Groundwater Investigation 
of the Former Ramsdell Quarry Landfill (USACE 1998). 

2.1 GROUNDWATER REGIME Ai"ID MONITORING 

The purposes of the Groundwater Investigation at RQL are to determine the shallow groundwater 
hydrogeologic conditions, including groundwater flow direction, seasonal changes, and the hydraulic and 
geochemical relationships between the surface water in the pond and the groundwater. These 
characteristics must be clearly defined to evaluate whether the closed landfill is in compliance with Ohio 
solid waste regulations' post-closure requirements. Specifically, analytical results from the upgradient 
monitoring well (RQLmw-006) are to be compared with those results from the wells downgradient of 
the landfill (RQLmw-007, -008, and -009) to fulfill regulatory requirements for detection monitoring. 
Statistical comparisons are necessary to determine whether groundwater contamination is emanating 
from the landfill and migrating from the site. Additionally, data from the new monitoring wells RQLmw-
0 l O and -011 , in conjunction with other data, will provide information about the pond downgradient of 
the landfill. 

2.1.1 Soil Borings and Subsurface Geology 

As a former rock quarry, RQL's surroundings are characterized by bedrock exposed on the ground 
surface, with negligible natural soil cover. Figure 2-1 illustrates that, between the surface of the pond 
and the top of the closed landfill, there are approximately 13 m ( 40 ft) of topographic reliefrepresenring 
the former extent of quarrying in this area. 

Six monitoring wells were installed to monitor the shallow groundwater at RQL. Drilling was 
accomplished using coring and air-rotary drilling equipment. The locations of the monitoring well 
borings are shown in Figure 2-1 . These locations were selected based on water level data from the 
existing wells, which suggest that the groundwater flow direction in the uppermost water-bearing zone 
is northward, away from the landfill. Three of the borings (RQLmw-007, -008, and -009) are located 
below the toe (hydraulically downgradient) of RQL, two (RQLmw-010 and -011) are located 
downgradient of the pond, and one (RQLmw-006) is located upgradient of the landfill. Each of the new 
wells is located at least 30 m ( 100 ft) from any of the previously installed wells. 

Lithologic logging was performed using cores from each of the six monitoring well borings. Correlations 
of stratigraphy between the new wells and the five original wells is problematic, because lithologies in 
the five original wells were logged from cuttings lifted from the borehole by compressed air, and the new 
wells were logged from undisturbed core samples. The core samples are more representative of 
subsurface conditions than the cuttings and are the basis of the geological interpretations in this report. 
Cores from the six new monitoring wells are stored at RV AAP. 

• The boring logs are presented in Appendix A. Information from the boring logs was used to construct 
a lithologic cross-section through the site (Figures 2-2 and 2-3). Figure 2-2 shows that the RQL is 
underlain by weathered, fractured. fine- to medium-grained quartzose sandstones of the 
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• Sharon Member of the Pennsylvanian Pottsville Formation. Lithologies appear to be quite uniform 
across the site, with the exception of an occurrence of a more competent (unfractured), gray, poorly 
sorted sandstone with thinly bedded shale at RQLmw-006 and RQLmw-011. This lithology differs 

• 

• 

significantly from the surrounding quartz sandstones in that it contains a wider range of particle sizes 
and other non-quartz minerals. Thin bedding-plane laminations, consisting of finer-grained gray or black 
material, were observed in all cores. The Sharon Member is characterized by widespread cross-bedding. 
Bedding planes or laminations in cores range in orientation from horizontal to approximately 100 
degrees from the core axis. 

Open, recemented, and highly weathered fractures were observed in each of the cores. Fracturing occurs 
both parallel to and at oblique angles to bedding planes, as well as in massive zones. Weathering along 
fractures has been sufficient to completely break down the cement in some cases. Groundwater circulates 
along fractures, as evidenced by limonitic or black oxidized stainings and coatings on the rock or on 
grains. The pervasive character of fracturing in the sandstone suggests that vertical movement of 
groundwater through permeable primary and secondary flow pathways takes place at RQL to some 
degree . 

2.1.2 Monitoring Well Installation 

Following air-rotary overdrilling of the cored boreholes to achieve a 15-cm (6-in.) diameter borehole , 
monitoring wells were constructed at each of the six locations. All six wells were constructed as above
ground installations. Details of monitoring well construction are provided in Appendix B of this report. 
Well installation followed procedures described in the Facility-Wide Sampling and Analysis Plan 

(USA CE 1996a) and the Sampling and Analysis Plan Addendum for the Groundwater Investigation 
of the Former Ramsdell Quarry Landfill (USACE 1998), with the following exceptions noted. 
Concurrence with Ohio EPA and USACE technical managers was obtained before each modification was 
made. 

(1) RQLmw-006, RQLmw-010, and RQLmw-011 were completed with 6-m (20-ft) screens instead 
of 3-m (I 0-ft) screens, to ensure that the wells would produce a sufficient amount of water for 
sampling, or to ensure that the potentiometric surface intersected the screen. Because of the 
presence of water near the tops of the holes during drilling (potentially fracture storage), it was 
difficult to determine where the most productive water-bearing zones were. 

(2) RQLmw-007, -008, and -009 were constructed with a modified surface casing designed to 
prevent frost heaving effects, because of these wells ' proximity to the pond. The water level in 
the pond may rise high enough to partially inundate the well pads. A corrugated polyvinyl 
chloride (PVC) liner was placed outside the protective casing prior to filling the an."'!ular space 
from the frost line to the surface with concrete. The construction change allows the well pads 
to heave without affecting the protective well casing or well riser/screen string. 

(3) Because the static water levels at RQLmw-007, -008, and-009 were close to the ground surface 
elevation, the filter pack in each well was reduced to a height of 0.30 to 0.33 m (1 to 1.1 ft) 
above the top of the screen, rather than the specified 1 m (3 ft), to allow adequate space for a 
0.6-m (2-ft) bentonite seal and 0.85 to I m (2.8 to 3 ft) of grout. This modification to approved 
well construction specifications allows for construction of shallow wells with 3-m (10-ft) 
screens, without compromising the integrity of the filter pack or seal. 

(4) Additional development of well RQLmw-006 was required over 12 days to achieve stable field 
parameter values (i.e., pH, conductance; see Appendix B) . 
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• There are noteworthy differences in the construction details between the previously existing and the 
newly installed wells. The six newly installed wells are constructed of 5-cm (2-in.) diameter PVC risers 
and 3-m (10-ft) or 6-m (20-ft) screens, with Global #7 filter packs and bentonite grout seals (as noted 
above), in accordance with the Facility-Wide Sampling and Analysis Plan (USACE 1996a). The screens 
were set such that the span of the monitored intervals ranged from 1.79 to 11.97 m (5.9 to 39.4 ft) below 
ground surface (BGS). Well construction diagrams for the six wells, designated RQLmw-006 through 
RQLmw-011, are provided in Appendix B of this report. The original wells, designated MW-1 through 
MW-5, were installed in 1988. They were constructed of 5-cm ( 2-in.) PVC pipe with 3-m (10-ft) 
screens; the interval spanned by the well screens ranges from 10.6 to 16.7 m (35 to 55 ft) BGS (Table 
2-1). The borings for these wells extended to the top of the Meadville Shale, or roughly 48 m (160 ft) 
BGS, and were later backfilled with clean sand and gravel to 3 m (10 ft) below the base of the screen 
when the wells were installed (Ohio Drilling Co. 1988). Bentonite pellets were emplaced from that depth 
to the bottom of the screen. No well construction diagrams have been provided for these wells. Some 
differences in chemical quality are to be expected between the water from the new monitoring wells and 
the water from the original wells. For example, the condition of the grout seals and nonstandard 
construction may affect groundwater chemistry and sample quality in the original wells. Details of the 
completion of the monitoring wells are summarized in Table 2-1. 

Table 2-1. Static Water Level Measurements, July 23 to 28, 1998 

• 
Monitoring 

Well ID 

Water Level 
(ft below top of 

casing) 

1998 Surveyed 
Top of Casing 

Elevation 
(ft ams!) 

1998 Surveyed 
Ground Surface 

Elevation 
(ft amsl) 

Water Level 
Elevation 
(ft ams!) 

Screened 
Interval 

Elevation 
(ft ams!) 

MW-I 27.88 986.13 985 .53 958 .25 930-940" 

MW-2 24.28 981.90 982.74 957.62 942-952" 

MW-3 19.90 975.54 973 .55 955.64 929-939" 

MW-4 32.04 991.80 990.85 959.76 935-945" 

MW-5 21.65 977.38 976.14 955 .73 938-948" 

RQLmw-006 34.24 995.39 993 .52 961.15 954.12-974.12 

RQLmw-007 6.86 965.91 963 .86 959.05 947. 91-95 7.9 1 

RQLmw-008 6.84 966.08 963 .82 959.24 947 .82-957.82 

RQLmw-009 5.69 964.58 962.60 958.89 946. 7-956. 7 

RQLmw-010 25 .68 982.14 980.04 956.46 947.58-967. 58 

RQLmw-011 22.32 976.57 974.60 954.25 942.2-962.2 

Pond Staff Gauge -- 961.66 -- 958.48 ---
"Estimated according to Ohio Drilling Co. ( 1988) 
lfflSI • above me-an sea le"Yel 

2.1.3 Slug Test Results 

• 
Following sampling of the six newly installed and the five previously existing monitoring wells at RQL, 
slug tests were performed on each well to determine the hydraulic conductivity of the geologic material 
surrounding each well. 
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• Slug testing followed the prov1s1ons of the Sampling and Analysis Plan Addendum for the 
Groundwater Investigation of the Farmer Ramsde// Quarry Landfi// (USA CE 1998). These analyses 
estimate horizontal hydraulic conductivities in the screened interval of each well. Rising-head tests were 
completed after each well had fully recovered from groundwater sampling, using automated data 
collection software and a notebook computer. 

The results of the slug tests performed during July 1998 are presented in Appendix C. They reveal 
moderately high horizontal hydraulic conductivities in the weathered and fractured sandstone units 
underlying RQL. Typical hydraulic conductivities for sandstones range from 10-3 to 10-3 cm/s (Freeze 
and Cherry 1979). The calculated results for the 11 wells at RQL are shown in Table 2-2. The wells 
generally show conductivities in the sandstone ranging from 10-3 to 7 x 10-1 cm/s. However, it should 
be noted that, because construction details on the original wells ( e.g., height of seal above the screen, 
borehole diameter) were not available, assumptions regarding well dimensions and completion were used 
to interpret the slug test data for these wells. The five original wells generally have hydraulic 
conductivities slightly higher than those in the new wells. Hydraulic conductivities in new wells screened 
below 16 ft BGS (i.e., 20-ft screens) were approximately an order of magnitude less than in the shallow 
wells screened above 16 ft BGS. Fracturing in the sandstone units undoubtedly contributes to the high 
observed conductivities in the monitoring wells at RQL. 

2.1.4 Groundwater Sampling 

2.1.4.1 Water Levels 

• New monitoring wells were developed following completion, according to criteria defined in the 
Sampling and Analysis Plan Addendum for the Groundwater Investigation of the Former Ramsdell 
Quarry Landfill (USACE 1998). Following well development, water levels were measured from the top 
of casing. Water levels measured during the initial phase of fieldwork have been tied to the surveyed 
elevation of the top of casing at each well, to present accurately the potentiometric surface and 
groundwater flow direction at RQL (Table 2-1 ). 

Static water levels above the top of the well screen were observed in each of the original wells, and in 
RQLmw-007, RQLmw-008, and RQLmw-009, adjacent to the pond. These findings suggest either (1) 
a confined or semiconfined water-bearing zone, rather than an unconfined. "water table" system; or (2) 
hydraulic communication along fracture zones. In the wells at the toe of the landfill, this effect may result 
from the presence of the pond. In the other wells, elevated water levels may be the result of hydraulic 
communication among the fractures in the sandstone. 

Figure 2-3 is a potentiometric surface map for shallow groundwater, as measured on July 23 - 28, 1998. 
using data from the six new wells. Initial water levels were collected on the day the well was sampled. 
due to an oversight in the field. Water level measurements in the si.x new wells indicate a local hydraulic 
gradient to the northeast. Water level measurements from the original five monitoring wells for the same 
dates, and historical information for water levels in the sum.mer months, illustrate the same general 
potentiometric surface trend with respect to the newly surveyed top-of-casing elevations. However, July 
1998 water levels in the original wells indicate 

• 
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Table 2-2. Horizontal Hydraulic Conductivities Measured • During the RQL Groundwater Investigation 

Monitoring Well ID 
Screened Interval 

( depth BGS, ft) 
Total Depth 

(ft) 
Geologic Material 

Adjacent to Screen 

Hydraulic 
Conductivity 

(cm/s) 

MW-1 45-55 54.26 gray-white sandstone 1.6 X 10"3 

MW-2 35-45 44.60 white sandstone 4.7 X 10"3 

MW-3 35-45 46.8 6 brown sandstone 2.3 X 10"3 

MW-4 45-55 56.98 white sandstone 1.8 X 10"3 

MW-5 33-43 40.7 6 brown sandstone 1.5 X 10·3 

RQLmw-006 19 .4 - 39.4 42.08 weathered, fractured 
sandstone 

2.0 X 104 

RQLmw-007 5. 95 - 15.95 18 .66 weathered, fractured 
sandstone 

9.2 X 10·3 

RQLmw-008 6 - 16 18.70 fractured sandstone 5.4 X 10"3 

RQLmw-009 5.9 - 15 .9 18.84 fractured sandstone 2.0 X 10·3 

RQLmw-010 12..+6 - 32.46 35 .36 weathered, fractured 
sandstone 

6.7 X 104 

RQLmw-011 12.4 - 32.4 35 .3 6 weathered, fractured 
sandstone 

3.9 xl0
4 

• So urce: MW-l through MW-5, according to Ohio Drilling Co. (1988). 

potentiometric surface elevations from 0.30 to 0.60 m (1 to 2 ft) lower than those observed in the newly 
installed wells. One possible explanation for the disparities in water levels in wells screened in a deeper 
stratigraphic interval is that vertical communication is taking place to varying degrees in the highly 
fractured and weathered sandstones at RQL. 

The data in Table 2-1 show that the upgradient well, RQLmw-006, is screened approximately 2. 7 m (9 
ft) above the screened interval in the previous upgradient well, MW-4. MW-1 is also screened 
significantly lower than any of the new wells, at 283 to 286 m (930 to 940 ft) ams!. However, RQLmw-
007, -008, -009, -010, and-011 are screened at depths that overlap with the screened intervals of Y!W-2, 
MW-3 , and MW-5. Figure 2-+ is a potentiometric surface map for shallow groundwater, as measured 
on July 23-28 , 1998, using data from the original five wells. 

2.1.4.2 Discussion of Analytical Results 

• 

All eleven monitoring wells were initially sampled for explosives, propellants (nitroguanidine, 
nitrocellulose, and nitroglycerine), Target Analyte List (T AL) metals, cyanide, voes, and sernivolatile 
organic compounds (SVOes). Groundwater was submitted for analysis of both total (unfiltered) and 
dissolved (filtered) T AL metals. The validated analytical data for the groundwater sampling effort are 
presented in their entirety in Appendix D. Tables in Appendix D present the data both by analyte and 
by sample station. Standard method reporting limits for some voe compounds (vinyl chloride, 
tetrachloroethene, trichloroethene) are higher than promulgated drinking water standards; however, any 
estimated detected values less than reporting limits are provided. 
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• The eleven wells were field screened for VOCs using a hand-held photoionization detector (PID) organic 
vapor analyzer (OVA) during groundwater sample collection. Generally, volatile organics were not 
detected in the breathing zone; however, 0.2 to 95 ppm of organic vapors were measured above the cores 

• 

for RQLmw-006, -007, -008, and -009. In addition, field measurements of pH, temperature, specific 
conductance, and dissolved oxygen were recorded for each sample. 

Aside from construction differences, there were differing approaches to the purging and sampling of the 
two sets of monitoring wells in the initial phase of this Groundwater Investigation. The six new wells 
were purged using a micro-purge method and dedicated equipment, including sampling pumps and 
tubing. Very small amounts of water (typically less than 3 gallons) were removed from the wells during 
micro-purging, and samples were withdrawn from the wells using the dedicated pump. Samples from the 
newly installed wells will continue to be sampled with this equipment throughout the Groundwater 
Investigation. In contrast, the previously existing wells were purged using conventional equipment and 
methods described in the Facility-Wide Sampling and Analysis Plan (USACE 1996a). Three well 
volumes were removed from the wells (from 20 to 28 gallons), and purging was terminated when water 
quality readings of pH, turbidity, and conductivity stabilized for three consecutive readings. Purging and 
sampling were accomplished using disposable Teflon bailers. Conventional purging and sampling were 
performed on the original wells because a one-time use of dedicated equipment for the sampling of these 
wells was not cost-justified. No re-development of the original wells was attempted as a part of this 
study. These differences may contribute further to the observed variations in the analytical results 
between the two sets of wells from the initial phase of sampling. 

The following sections discuss the chemical quality of groundwater at RQL. 

Explosives 

Trace quantities of nine explosives were detected in RQL groundwater. The results of groundwater 
analyses are as follows: 

• No explosives were detected in groundwater from RQLmw-007, -009, or -010 . 

• Trinitrotoluene (TNT) was found in NfW-5 at 0.27 µg/L. 

• 2,6-Dinitrotoluene (DNT) was present at 0.0851 µ g1L in YiW--+ (a "1" indicates an estimated 
quantity). 

• 2,4-DNT was present at 0.13 µg/L in RQLmw-008. 

• H~G( was found in RQLmw-008 at 0.061 µgJl., and at 0.0761 ,ug/L in RQLmw-01 l. 

• RDX was found in MW-2, MW-3, and RQLmw-006, at 0.1-U, 0.281, and 0.121 µg;l. , 
respectively. 

• Tetryl was found in MW-1 at 0.0685 µg/L, and at 0.12 µg/L in MW--+. 

• 1,3-Dintrobenzene (DNB) was detected at 0.0991 µg/L in RQLmw-006. 

• • 4-Nitrotoluene was detected at 0.082 µg/L in MW-5 . 

• Nitrobenzene was detected once, at 0.091J µg/L in RQLmw-01 l. 
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Figure 2-5 displays the distributions of these explosives in groundwater samples. • 

• 

Propellants 

Nitroglycerine was detected in two samples of groundwater. RQLmw-008 had 2J µg!L of nitroglycerine; 
RQLmw-006 had 2.8J µg!L . No other propellants were detected in RQL groundwater during the initial 
phase of sampling. 

TAL Metals and Cyanide 

Metals were analyzed in both filtered and unfiltered samples from each groundwater sampling location. 
Both sets ofresults are discussed below. However, filtered sample results are more representative of the 
true composition of the groundwater than the unfiltered results. Essential nutrients such as calcium, 
potassium, and sodium were present above detection levels in all samples, but are not further discussed 
as they are not considered potential contaminants at RQL. 

In the unfiltered groundwater samples, the results of the analyses are as follows: 

• Neither antimony nor silver were detected. 

• Cadmium. chromium, and vanadium were detected only in MW-2, at 19, 23.3, and 22.4J µgtL. 
respectively . 

• MW-2 was the locus of maximum concentrations for 11 of the 23 TAL metals. 

• Arsenic was detected in all wells, except for MW-3 , RQLmw-009, and RQLmw-010, at 

concentrations ranging from 3 JJ to 108 µg!L ; concentrations exceeded the Maximum Contaminant 

Level (MCL) in samples from wells MW-2 (108 µg/L ), RQLmw-007 (89.4 µ gJL), and RQLmw-

008 (51.6 µg/L). 

• Cobalt was detected in y{W-1 , MW-2, MW-4, RQLmw-006, RQLmw-008, and RQLmw-011 at 

concentrations ranging from 29.7 to 196 µg/L. 

• Trace amounts of mercury were reported from 0.09] to 0.29 ,ug/L in 8 of 11 wells . 

• Lead was detected only in three wells: at 4.2 µgtL in MW-1 , 74.8 µg/L in MW-2, and 2..+ µg;L in 
MW-4. 

• In the upgradient well RQLmw-006, arsenic, barium. and cobalt were present at 15, 30.2J, and 196 

µg/L, respectively. Iron, manganese, nickel , and zinc were present at 1760, 5550, 937, and -+7.8 
µg/L , respectively. 

• 
Arsenic was present in the unfiltered groundwater samples at concentrations above the MCL for drinking 

water (0.05 mg/L) in all three locations where it was detected (MW-2 at 108 µg/L; RQLmw-007 at 59.-+ 

µg/L; and RQLmw-008 at 51.6 µg/L). MCLs for cadmium, nickel, thallium, and lead were exceeded at 
MW-2 . 
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• For the filtered groundwater samples, the results of the analyses are as follows : 

• Five of the 23 TAL metals analyzed in filtered groundwater were not detected. These were antimony, 
chromium, lead, selenium, and silver. 

• The upgradient well RQLmw-006 had low estimated concentrations of arsenic (9.9J µg/L ) and 
barium (29 .7 µg/L). Cobalt was present at 206 µg/L . The concentration of iron was 1240 µg/L. 
Manganese was present at 5460 µg/L , and nickel at 945 µg/L . Zinc was measured at 41. 7 µg/L . 

• Cadmium was detected in well MW-2 (2.4 µg/L) and copper in MW-4 (3.4 µg/L). 

In the monitoring wells, filtered TAL metals were detected as shown in Table 2-3. The maximum value 
for arsenic exceeds the primary MCL for drinking water. The maximum values for iron and manganese 
exceed secondary MCLs. 

Table 2-3. Summary of Filtered T AL Metals Results for Groundwater at 
RQL (concentrations in µg/L) 

• 
Analyte No. of Detects Minimum Maximum 

Location of 
Maximum 

Antimony ND 
Arsenic 6 3. 1 62.7 RQLmw-007 
Barium 9 16.7 62.6 RQLmw-007 
Beryllium 1 0.911 -- RQLmw-011 
Cadmium 1 2.4 RQLmw-002 
Chromium ND 
Cobalt 6 18.71 206 RQLmw-006 
Conner I 3.4 RQLmw-004 
Iron 9 93 .SJ 140.000 RQLmw-008 
Lead ND 
Ma!!Ilesium 11 9190 67.700 RQLmw-007 
Manganese 11 12.61 6960 RQLmw-005 
Mercury 9 0.0811 O. lJ RQLmw-011 
Nickel 11 !SJ 945 RQLmw-006 
Selenium ND 
Silver ND 
Thallium 5 l.IJ I.91 RQLmw-008 
Zinc 10 29 .6 1040 RQLmw-002 
Cyanide was not present at concentrations above detection limits in the groundwater at RQL. 
ND = not detected 
NOTE: Number of detects shown in table includes duplicates as well as primary samples. 

voes 

The occurrence ofVOCs was limited to 4 of the 11 monitoring wells during the initial phase of sampling. 
No voes were reported at concentrations above detection levels in monitoring wells l'vfW-1 through 
MW-5, RQLmw-007 or -009. However, voes were reported near or below the laboratory detection 
levels (estimated quantities) in three monitoring wells. RQLmw-006 had acetone, benzene, and carbon 
disulfide (8. !J, 0.521, and 2.-+J µg/L. respectively). Acetone was detected in well RQLmw-008 at a • 
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• concentration of9 µg/L. RQLmw-010 and -0 11 both had toluene in low concentrations, at 0.721 and 
0.5 lJ µg/L, respectively. 

SVOCs 

No SVOCs were present at concentrations above detection limits in the groundwater at RQL. Two sets 
of SVOC analyses for groundwater samples are presented in Appendix C. Two analyses were required 
because matrix spike/matrix spike duplicate recoveries were less than 10%. In addition, surrogate 
compound recoveries were zero. Analytical method protocol specified re-extraction and re-analysis of 
the samples. Due to the time delay, the re-extraction occurred outside the official holding time and the 
subsequent data are qualified as estimated (J flag) or undetected estimated (UJ) with a reason code of 
AO 1 ( extraction holding times exceeded). Validation concludes that the original data should be rejected 
while the re-analysis should be used with the estimated qualification. 

2.1.S Geotechnical Results 

One geotechnical soil sample was collected from each of two representative soil intervals during drilling 
of monitoring well boreholes. One geotechnical soil sample each was collected from monitoring well 
boreholes RQLmw-006 and RQLmw-011. Soil cover was not present at the remaining boreholes. The 
samples were analyzed for grain size, moisture content, Atterberg limits, and Unified Soil Classification, 
in accordance with the Sampling and Analysis Plan Addendum for the Groundwater Investigation of 
the Farmer Ramsdell Quarry Landfill (USA CE 1998). Results of the geotechnical analyses are 
presented in their entirety in Appendix E . 

• 2.1.6 Survey Results 

Appendix F presents the survey (X, Y, and Z) coordinates of all sampling points established during the 
RQL Groundwater Investigation. Table 2-1 summarizes the elevation data for the six newly installed and 
five original monitoring wells. all of which were surveyed in July 1998. 

2.2 POi'l'D SURFACE WATERA.'m SEDWE:"iT SA..'HPLING 

The chemical water quality of the pond at RQL was evaluated through sampling of both surface water 
and sediment in the initial phase of the Groundwater Investigation. Because of the potential for 
unexploded ordnance (UXO) submerged in the pond, all sampling activities in the RQL pond were 
overseen by a certified UXO specialist. No evidence ofUXO was encountered during the investigation. 
However, non-UXO debris such as steel-reinforced concrete, pipes, scrap metal, culverts, and an empty 
metal drum were identified in the pond (see Appendix G). 

• 

The RQL pond is shown in Figure 2-1. The pond is small and shallow, and about 50% of its fonner area 
is now vegetated with cattails. Although the pond is underlain by bedrock, thin deposits of fine-grained 
sediment have accumulated on top of the rock, in places to a depth of 1.2 m ( 4 ft) or greater. Portions 
of the pond with sufficient water to allow sediment to accumulate are quite limited; however, in the main 
body of the pond (northernmost body) the distribution is laterally continuous. Water depths and sediment 
thicknesses were measured at each of the sediment sampling stations during sample collection (Table 
2-4). The maximum water depth encountered was 0.9 m (3 ft) in RQLsd-022. The maximum depth to 
bedrock was encountered at RQ Lsd-018, where the sediment thickness on top of rock is greater than 1.2 
m ( 4 ft). Appendix H presents the descriptions of all sediments sampled. Sediment depths where cattails 
and other vegetation have grown are not known. The pond sediment may reduce the amount of any 
hydraulic communication to some degree between the water-bearing zone in the san.dstone and the pend, 
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• especially at times when the water level (i.e., hydraulic head) in the pond is low. However, the limited 
thickness and discontinuous distribution across the quarry limits this effect. 

Table 2-4. Sediment Sampling Data, Ramsdell Quarry Landfill Pond 

Sediment Sample Sediment 
Location ID Thickness ft 

Lsd-012 (-017 0.6 
Lsd-013 -020 1.25 
Lsd-014 -021 0.4 
Lsd-015 (-024 1.8 
Lsd-018 >4.0 
Lsd-019 0.5 t brown 
Lsd-022 0.45 
Lsd-023 1.2 

• 

2.2.1 Survey Results 

The field sampling team measured the water level in the pond from the surveyed staff gauge. The water 
level elevation at RQL pond at the time of the initial sampling effort was 958.48 ft ams!. 

2.2.2 Geotechnical Sampling Results 

One geotechnical sample was collected at each of the sediment sampling locations from representative 
sediment sampling intervals. The samples were analyzed for grain size, Atterberg limits, and Unified Soil 
Classification, in accordance with the Sampling and Analysis Plan Addendum for the Groundwater 
Investigation of the Former Ramsdell Quarry Landfill (USACE 1998). Moisture content was not 
evaluated because the samples were water saturated. Results of the geotechnical analyses are presented 
in their entirety in Appendix E. 

2.2.3 Surface Water Sampling Results 

The objective of surface water sampling at RQL pond was to determine whether pre-ex1stmg 
contamination related to past bwning activities has impacted sediment or water quality in the pond. Four 
locations were selected for surface water sample collection in the initial sampling effort (see Figure 2-1 ). 
These locations are also the sites of four of the eight sediment samples collected as part of this 
investigation (see Section 2.2.4). All surface water samples were analyzed for explosives, propellants , 
T AL metals, cyanide, VOCs, and SVOCs. Surface water was analyzed for both total (unfiltered) and 
dissolved (filtered) metals. Water from the pond will also be collected during the follow-up phases of 
sampling and analyzed for the same parameters as in the initial phase. The same location (RQLsw-015) 
will be sampled each time for consistency and to establish trends within the main body of the pond over 
time. Surface water samples were collected before sediment sampling began, to minimize the likelihood 
of sediment suspension affecting surface water quality. The analytical data for surface water collected 
during this investigation are presented in Appendix C. 

2.2.3.1 Explosives 

• Explosives were not present at concentrations above detection limits in the surface water at RQL. 
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• 2.2.3.2 Propellants 

Propellants were not present at concentrations above detection limits in the surface water at RQL. 

2.2.3.3 TAL Metals and Cyanide 

Metals were analyzed in both filtered and unfiltered samples from each surface water sampling location. 
Both sets ofresults are discussed below. However, filtered sample results are more representative of the 
true composition of the surface water than the unfiltered results. Essential nutrients such as calcium, 
potassium, and sodium were present above detection levels in all samples, but are not further discussed 
as they are not considered potential contaminants at RQL. 

In the unfiltered surface water samples, antimony, beryllium, and silver were not detected. Barium, iron, 
magnesium, and manganese were detected in all four samples. The majority of the other metal ions were 
found in RQLsw-013, with RQLsw-014 and -015 having only barium, iron, magnesium, manganese, 
lead, and zinc above detection limits. The maximum concentration of every T AL metal detected was 
found at RQLsw-012. Arsenic concentrations ranged from 23 to 41.7 µg/L. Iron concentrations varied 

from 377 to 84,300 ug/L. Lead was present in RQLsw-013 and-012, at 38.2 and 110 µg/L, respectively. 

Magnesium was detected at concentrations from 30.800 to 202,000 µg/L, and manganese varied from 

67.2 to 5130 µg/L . 

• 
Comparison of unfiltered surface water sample data to statewide water quality criteria for the protection 
of human health (OAC 3745-1-07) indicated exceedances for iron and manganese. Iron was present 

above the criterion for soluble iron (300 µg/L) in all four samples. Manganese also exceeded its criterion 
of 50 µg/L (total recoverable) in all four samples. No exceedances were observed for arsenic or zinc. 
Nitrate, chloride, dissolved solids, and sulfate also have criteria; however, these constituents were not 
analyzed as part of the investigation. 

Most of the 23 metals and cyanide in filtered surface water samples were non-detects, with the exception 

of iron, magnesium, and manganese. Iron concentrations ranged from 51.5 to 213 µg/L . Magnesium 

concentrations ranged from 28,900 to 168,000 µg/L, and manganese from 8.8J to 316 µg/l. The 

maximum manganese value exceeds the statewide water quality criterion of 50 µg;L for total recoverable 

manganese. Aluminum was also present at RQLsw-012 at 92.9J µg/L, and at 72J µg/L at RQLsw-013. 

Arsenic was present at 3.7J µgiL at RQLsw-013 . Barium was detected in RQLsw-012 at 45 .8J µg/L. 

RQLsw-013 at 15.2J µg/L, 38.5 µg/L at RQLsw-01-1-. and 22 .91 µg/L at RQLsw-015; however, barium 
was also present in laboratory blanks. No other met:tls were detected in the filtered samples. 

2.2.3.4 voes 

VOCs were not present at concentrations above detection limits in the surface water at RQL. 

2.2.3.5 SVOCs 

SVOCs were not present at concentrations above detection limits in the surface water at RQL. 

2.2.4 Sediment Sampling Results 

• The objective of sediment sampling was to determine if the former landfill or pre-landfill waste disposal 
activities have resulted in a release of contaminants to the pond. Eight locations in the pond were targeted 
for sediment sample collection during the initial field effort. These samples were analyzed for explosives. 
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• propellants, TAL metals, cyanide, VOCs, and SVOCs. The analytical results for sediments (dry weight 
basis) are presented in their entirety in Appendix C of this report. Geotechnical analyses of sediments 
included grain size, Atterberg limits, and Unified Soil Classification (moisture content was omitted 

• 

because the samples were all water saturated). Sediment sampling locations are shown in Figure 2-1 . 

Sediments were collected at each location from the sediment-water interface to a depth of 0.5 ft below 
the interface, or refusal. If there was no refusal, sediment was sampled from 0.5 to 2 ft and, if possible, 
from 2 to 4 ft. At RQLsd-018, for example, sampling of sediment was performed in all three depth 
intervals, and there was no refusal at 4 ft . At RQLsd-013, sediments were collected at 1.25 ft, and at 
RQLsd-023, 1.2 ft . RQLsd-015 was sampled from 0.0 to 0.5 ft and from 0.5 to 2 ft, refusing on 
unknown material. All other samples were collected from O to 0.5 ft or less. 

2.2.4.1 Explosives 

Explosives were present in very low concentrations in seven of the eight sediment sampling locations. 
A summary of these results is as follows: 

• TNT was detected in three locations: RQLsd-012 at 0.021J mg/kg, and RQLsd-018 and RQLsd-019 
at 0. 047J mg/kg. 

• HMX was detected at five locations. RQLsd-012 , -018 , -019, -022, and -023 had detections of 
HMX in the 0.0 to 0.5-ft interval. In addition, the 0.5- to 2.0-ft and the 2- to 4-ft intervals in 
RQLsd-018 and the 0.5 to 2-ft interval in RQLsd-023 had small quantities ofHMX. Concentrations 
ranged from 0.1 lJ to 0.14mg/kg . 

• 2,6-DNT was detected in RQLsd-012 , RQLsd-022, and RQLsd-023 , in concentrations of 0.076J. 
0.064J, and 0.34J mg/kg, respectively. 

• 2,4-DNT was detected in the 0.5- to 2-ft interval at RQLsd-023 . 

• 2-Nitrotoluene, 3-nitrotoluene, and 4-nitrotoluene were detected in low, estimated quantities in 
RQLsd-013 , RQLsd-014, RQLsd-23, and RQLsd-012. 

2.2.4.2 Propellants 

Propellants were not present in sediments at concentrations above detection levels, with the exception 
of three occurrences of nitrocellulose. Nitrocellulose was detected at RQLsd-015 in the 0- to 0.5-ft 
sample at 4.3 mg/kg, and in the 0.5- to 2-ft sample at 2.3 mg/kg. Nitrocellulose occurred in the field 
duplicate sample ofRQLsd-012 (0 to 0.5 ft) at l.7J mg/kg. 

2.2.4.3 T AL Metals and Cyanide 

• 
Of the 23 metals analyzed in pond sediments, antimony and silver were never detected above detection 
limits. Occurrences of selenium, thallium, and cadmium were limited to five or fewer of the eight 
sediment sampling locations. The remaining analytes were present above detection limits in nearly every 
sample. In general, where two or more depth intervals were sampled, concentrations of metals decreased 
with increasing depth. Sampling location RQLsd-022 had the greatest number (11) of maximum 
concentrations of the TAL metals. A summary of the metals results for sediments is shown in Table 2-5 . 
Where multiple depth intervals were sampled, the depth interval of the maximum concentration is noted. 
Cyanide was detected at 2.8 mg/kg in one sediment sample, RQLsd-023, in the 0- to 0.5-ft interval. 
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• Table 2-5. Summary of T AL Metals Results for 
RQL Pond Sediments (concentrations in mg/kg) 

Analyte No. of Detects Minimum Maximum Location of Maximum 

Arsenic 12 7.6 32.5 RQLsd-022 

Barium 12 331 145 RQLsd-022 

Beryllium 9 0.33 0.65 RQLsd-018 , 0.5- to 2 ft 

Cadmium 4 1.4 6.4 RQLsd-018 

Chromium 12 8.7 30.9 RQLsd-022 

Cobalt 12 SJ 33 .6 RQLsd-022 

Copper 12 19 .5 134 RQLsd-022 

Iron 12 13 ,700 54,500 RQLsd-018, 0.5- to 2 ft 

Lead 12 21.1 87.2 RQLsd-022 

Magnesium 12 13001 58,000J RQLsd-022 

Manganese 12 1891 25901 RQLsd-022 

Mercury 12 0.0331 0.891 RQLsd-012 

Nickel 12 12.8 86.8 RQLsd-022 

Selenium 5 0.6 2 RQLsd-013 , 0- to 0.5 ft 

Thallium 3 l.2 1.9 RQLsd-022 

Vanadium 12 91 40.7 RQLsd-013 , 0- to 0.5 ft 

Zinc 12 100 894 RQLsd-022 • 
2.2.4.4 voes 

VOCs were reported at concentrations near the laboratory detection levels in sediment. Acetone was 
detected in every sampling location except for RQLsd-019. Concentrations of acetone ranged from 3.7J 

to 26J µg/kg, with the highest concentration encoW1tered at 0.5 to 2 ft in RQLsd-024. 2-Butanone was 

detected in RQLsd-013 , -015, and-023 at concentrations ranging from 6.SJ to lOJ µg/kg. There was one 

occurrence of methylene chloride above detection levels. in RQLsd-019 at 0.73 µg/kg. 

2.2.4.5 SVOCs 

Polynuclear aromatic hydrocarbons (PAHs) were detected in five of the eight sampling locations. At 
RQLsd-012, -014, -015, -018, and -023, PAHs such as benzo(a)anthracene. fluoranthene , pyrene, and 

others were detected at concentrations ranging from 65J to 2000 µg/kg . This maximum value (for 
phenanthrene) was observed in the 0- to 0.5-ft sample at RQLsd-012. Some PAHs were also detected 
in the 0.5- to 2-ft intervals at RQLsd-015 and -023 . PAHs were not detected in samples from RQLsd-
013, -019, or -022. 

2-Methylnaphthalene and acenaphthene were detected in the 0- to 0.5-ft sample at RQLsd-012, at l lOJ 

and 340J µgtkg, respectively . 

• 
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• 2.2.S Continuous Water Level Data Collection 

In order to monitor water levels in RQL pond continuously until the completion of all groundwater and 
surface water sampling activities performed as a part of this Groundwater Investigation, a staff gauge 
with automated data collection capability was installed at the pond in July 1998. Figure 2-6 is a 
photograph of the completed platfonn and staff gauge. 

The data logger collects and records water level data on a daily basis for the duration of sampling 
activities at RQL. The data will be downloaded to a notebook computer on site, at a minimum, during 
every groundwater sampling event or manual water level measurement event. Because the electronic 
pressure transducer used to automatically record data is submerged, it must be removed during the 
months in which the pond freezes. A visual gauge (scaled to 0.10 ft) installed on the platform can be 
used during winter months and is visible from the shore . 

• 

• 
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• 

Figure 2-6. Photograph of Staff Gauge at Ramsdell Quarry Landfill Pond, Looking 
Southeastward from Northwest Corner of Pond 

• 
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--- ----- - --· - - - --------------------- --- - - -·-

• 3.0 CONCLUSIONS 

The results of the initial phase of sampling and measurements at RQL provide an assessment of swnmer 
conditions at the site. Follow-up work will provide infonnation on temporal variations in groundwater 
and surface water chemistry, groundwater flow directions, and the degree of connectivity between RQL 
pond and the shallow groundwater system. 

3.1 GROUNDWATER CONDITIONS AND QUALITY 

• Groundwater flow is to the northeast across the site under a gentle (0.008) gradient. 

• Shallow groundwater occurs within both primary and secondary porosity in the highly fractured, 
highly weathered Sharon sandstones. 

• Groundwater in up gradient well RQLmw-006 contains low concentrations of the explosives RDX 
and l ,3-dinitrobenzene. These compounds also occur in one or more of the downgradient wells. The 
propellant nitroglycerine was found in the upgradient well, with the only other occurrence in 
RQLmw-008 . 

• Cobalt, nickel, and arsenic were identified in filtered samples from RQLmw-006 and five or more 
downgradient wells. 

• SVOCs and VOCs were not present above detection levels in groundwater . • • · Cyanide was not detected in groundwater. 

• Vertical movement of groundwater and a substantial degree of interconnection may explain the 
similarities in water levels observed in the original wells, screened in deeper stratigraphic intervals. 
and the new wells, installed in shallow bedrock. 

3.2 SURFACE WATER/SEDThIENT CONDITIONS .-\..t'fD QUALITY 

• The elevation of the water surface in the pond during the initial sampling event was 958.48 ft ams! 
at the staff gauge. The staff gauge was set at the location where the pond is deepest. 

• Surface water samples contained no explosives, propellants, VOCs, or SVOCs in concentrations 
above detection limits. Iron, magnesium, and manganese were the most frequently detected metals. 
with two or fewer occurrences each of arsenic, barium. and aluminum. 

• 

• Sediment samples exhibited the greatest amounts of explosives and other contaminants in the 0- to 
0.5-ft interval. HMX was found in five of the eight locations, and at depths of 0.5 to 2 ft or greater 
in two of these. Nitrocellulose occurs in RQLsd-015, where no explosives were detected, and in 
RQLsd-012, in concentrations less than 5 mg/kg. PAHs were also present in five of the eight 
sampling locations and may reflect the former sites of open burning of wastes. These occurrences 
may result from either runoff or incipient contamination from historical operations on the quarry 
floor. 
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• • Sediment has accumulated to a depth of 1.2 m (> 4 ft) at some locations in the pond. Water depth 
varies from Oto lm (0 to 3.18 ft) . Thick sediment accumulations may diminish the amount of 
hydraulic communication between the pond and the shallow water-bearing zone. 

• The potential connection between the pond and the shallow groundwater system cannot be discerned 
with only the initial data. 

3.3 FOLLOW-UP INVESTIGATION 

Five additional groundwater and surface water sampling events will follow the initial phase. These 
additional events began in September 1998. In addition, water level measurements will continue to be 
monitored daily in the six newly installed wells, monthly in the previously existing wells at RQL, and 
daily in RQL pond. As the data are assembled and analyzed, results will be reported to USACE each 
quarter. Upon completion of a full year of sampling of groundwater at RQL, an annual report will be 
prepared to integrate the observations made throughout a full year of water quality monitoring . 

• 

• 
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SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 006 

• 

• 

• 
•• Prclininary data llDk to oc ca1 . .... _ \"to'' u .Ju ... vv , KCS&nl) CJ 

ANALYTE", UNITS, METHOD NO. 

Acetone 
Acrolein 
Acrylonitrile 
Bemene 
Bromodichloromethane 
Bromomethane 
Bromoform 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroform 
Chloroethane 
2-Chloroetbyl vinyl ether 
Chloromethane 
Dichlorodinuoromethane 
1,1 Dichloroethene 
1,2 Dichloroethene 
1,1 Dichloroethane 
1,2 Dichloroethane 
1,2 Dichloropropane 
1,2,3-Trichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloroo rooene 
Ethyl methacrylate 
Ehtylbenzene 
2-Hexanone 
4-Methyl-2-Peotanone 
Methylene chloride 
Methylethylketone (MEK) 
Styrene 
l, 1,2,2-Tetrachloroethaoe 
Toluene 
1,1,1, Trichloroethane 
l , 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Ayienes '"""" 

Cvclotetramethylenetetranitramine (HM.XI 
Cyclotrimethvlenetrinitramine (RDX) 
2,4 Dioitrotoluene 
2.6 Dinitrotoluene 
~.,.,..-, nnnrol01uene 

Arsemc 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Mercury 
Magnesium 
Manganese 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 

~Q,¥~~~:1:1:1:::1 :;:( :(:(.;,:::::::.::::-::,;,: 
ALl<21inity 

Ammonia Nitrogeo 
Cheo!.ical Oxy2en Demand 
-hloride 
_yanide 
Nitrate/Nitrite 
pli(l>Ul 
Pbeools, Total 
Specific Conductivity, Lab (umhos/cm) 
Sulfate 
Total Dissolved Solids 
Total 0!'1amc Carbon 
Turbidity (Total :>uspeoded :.Olids) NTU 

?nS/98 

8.1 
ND 
ND 
0.52 
ND 
ND 
ND 
2.4 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NU 

ND 
ND 
ND 
ND 
NU 

9.9 
29.7 
ND 

94000 
ND 
ND 
1240 
ND 
ND 

37200 
5460 

2910 
ND 
ND 
1900 
41.7 

ND 

1998 I 
9/20/98 10/19/98 2/13/99 

I I 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 0 .63 5 
ND ND ND 
ND ND ND 
ND ND ND 
0.54 ND 0.48 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ""' r,u 

ND ND ND 
ND ND ND 
ND ND 0.22 
ND ND ND 
ND r,u ND 

28 21.8 35.5 
34 31.8 25.7 
ND ND ND 

97300 10600 105000 
ND 9 .4 ND 

5400 ND 21.4 
5520 6520 7480 
ND ND ND 
ND ND ND 

39000 420000 
5440 5370 4180 
823 599 348 

3240 2810 2220 
ND ND ND 
ND ND ND 

2070 2030 1570 
ND 

· -:- :-: -· 
::: ::·. 

240 
ND 
ND 
2.1 

ND ND 
ND 
6.2 
ND 
760 
152 
510 
3 

I 
1999 

4/10/99 S/27/99 12/21/99 

ND ND 2.3 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND 0.1 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

ND ND ND 
0.38 ND ND 
0.033 0.033 ND 
ND ND ND 
NU NU NU 

24.5 25.8 19.4 
18.9 26 17.9 
ND ND ND 

101000 135000 99000 
ND ND ND 
ND ND ND 

6150 14100 4180 
ND ND ND 
ND ND ND 

39400 53900 40700 
4000 7720 3430 
334 1470 308 

ND 
2220 2830 1460 
ND ND ND 
ND ND ND 

1440 1820 1570 
ND 19lu 33.9 

,,.., , ... 250 
ND ND ND 
60 ND ND 
2.4 2.1 2 
ND ND ND 
ND ND ND 
6.2 6 6.2 
ND ND ND 
670 1000 690 
184 380 160 
550 770 470 

7 4 3 
10 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 006 

• ANALYTE'' , UNITS, METHOD NO. 

:.aJ1W1e :9~1~ =:: ='" · 

1:>'~J;.:$:!J2/cl ,'1"~ :''' 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodicbloromethane 
Bromomelhane 
Bromoform 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroform 
Chloroelhane 
2-Chloroethvt vinvl ether 
Chloromethane 
Dichlorodinuoromethane 
1,1 Dichloroethene 
1,2 Dichloroethene 
1, 1 Dicbloroelhane 
1,2 Dichloroelhane 
1,2 Dichloropropane 
1,2,3-Trichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl methacrylate 

• 
Ehtylbenzene 
2-Hexanone 
4-Methyl-2-Pentanone 
Methylene chloride 
Methylethylketone (MEK) 
Styrene 
1,1,2,2-Tetracbloroelhane 
Toluene 
1, 1, 1, Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Tricblorofluoromethane 
Vinyl acetate 
Vinyl chloride 

1xy1enes llOlll.11 

l~p!0,,1~'12-'• ::~~ :: 
Cvclotelramethvlenetetranitramine !HMX) 
Cvclotrimetbvlenelrinitramine !RDX) 
2,4 Dinitrotoluene 
2,6 Dinitrotoluene 
L,4,b-"l'rlDlu-OIOIUene 

'!'lll"""':"S:~ :::::: 
Arsemc 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Mercury 
Magnesium 
Manganese 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
IZIDC 

lfoa. ¥~~ i!Wl 

• 
A•K~o,mty 
Ammonia Nitrogen 
!Chemical Oxygen Demand 
Chloride 
!Cyanide 
Nitrate/Nitrite 
pH (SU) 
Phenols, TOUI 
Specilk Conductivity, Lab (umhos/cm) 
!Sulfate 
Total Dissolved Solids 
Total Organic Carbon 
Turbidity (Total Suspended Solids) NTU 
rctm:ana.ry UAlA table to be con ..... ..__ l ~nl J U, 4 ....... 1 KCSII11) CJ 

2000 2001 
2/23100 SSD 6121 100 SSD 12/ 13100 SSD 4130/01 SSD 612610 1 

I res.ample 

l.4J 15 2.3.J,B 8.5 J 
ND ND ND ND 
ND ND ND ND 
ND 0.42J ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND O.llJ,B ND ND 

l.OJ 55 ND 92 
ND ND ND ND 
ND ND ND ND 

0.049J,B 0.17 J ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND NIJ 

13.9 26.6 32.4 31.7 
15.3 B 36.1 B 26.2 27.3B 

ND ND ND ND 
96100 77500 101000 92300 

ND ND ND ND 
ND ND ND ND 

35-00MBB 9260 9520 8940 
ND ND ND ND 
ND ND ND ND 

39100 33900 42900 42100 
3360MBB 11000 4760 10300 

222 217 120 332 
ND ND 0.1 

1880 1600 B 1910B 1430 
ND ND ND ND 
ND ND ND ND 

1600 B 2110 1S60B 1900 B 
87.llL ND ND lJ.z B 

:>· ... 
·n,n 240 270 310 
5.7 ND ND ND 
19 ND ND 52.4 
1 2 2 4 

ND ND ND ND 
ND ND ND ND 
6.3 6.3 6.4 7.6 
ND ND 0.033 ND 
670 680 760 720 
190 130 140 66 
450 400 480 500 
3 6 4 13 

5.5 20 47 70 

http:rctm:ana.ry
http:llOlll.11
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SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 007 

ANALYTE••, UNITS. METHUO NU. 1998 1999 

~P.l~:Ila(*:=:===·: ·=· ... 7/22/98 9120/98 I0/20/98 2/ 14/99 4/11/99 5/27/99 12/21/99 

• 
l'l;.19:Ut/1' ~~ > . 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromomethane 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.2 
ND 
ND 
0.2 
ND 
ND 

Bromoform ND ND ND ND ND ND ND 
Carbon Disulfide ND ND ND ND ND ND ND 
Carbon tetrachloride ND ND ND ND ND ND ND 
Chlorobeozene ND ND ND ND ND ND ND 
Chlorodibromomethane ND ND ND ND ND ND ND 
Chloroform ND ND ND ND ND ND ND 
Chloroethane ND ND ND ND ND ND ND 
2.Chloroethyl vinyl ether ND ND ND ND ND ND ND 
Chlorometbane ND ND ND ND ND ND ND 
Dicblorodifluoromethane ND ND ND ND ND ND ND 
1,1 Dichloroethene ND ND ND ND ND ND ND 
1,2 Dichloroethene ND ND ND ND ND ND ND 
l, l Dichloroethane ND ND ND ND ND ND ND 
1,2 Dichloroethane ND ND ND ND ND ND ND 
1,2 Dichloropropane ND ND ND ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND ND ND ND 
cis-1,3-Dichloropropene ND ND ND ND ND ND ND 
trans-1,3-Dichlorop ropene ND ND ND ND ND ND ND 
Ethyl methacrylate ND ND ND ND ND ND ND 
Ehtylbeozene ND ND ND ND ND ND ND 
2-Hexanone ND ND ND ND ND ND ND 
4-Metbyl-2-Pentanone ND ND ND ND ND ND ND 
Methylene chloride ND ND 3.7 s ND ND 0.17 
Methyletbylketone (MEK) ND ND ND ND ND ND ND 
Styrene ND ND ND ND ND ND ND 
1,1 ,2,2-Tetrachloroethane ND ND ND ND ND ND ND 
Toluene ND ND ND ND ND ND 0.12 
1,1,1, Trichloroethane ND ND ND ND ND ND ND 

• 
l, 1,2-Trichloroethane 
Trichloroetbene 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

l\i<ptq~l,s:~~l~,111; :: :=·· 

ND 
ND 
ND 
ND 
ND 
ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

·.•:·::::; :;:::::::::::::::::: 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

Cvclotetramethylenetetranitramine (HMX) ND ND ND ND ND ND ND 
Cvclotrimethvlenetrinitramine rRDXI ND ND ND ND 0.49 ND ND 
2,4 Dinitrotoluene ND ND ND 0.16 ND 0.11 ND 
2,6 Dinitrotoluene ND ND ND ND ND ND ND 
2,4,6-Trinitrotoluene ND ND ND ND ND ND ND 
h:tttli.lil:ug/J 
Arsenic 59.4 50.2 54.3 8.9 23.1 38.5 47.6 
Barium 58.3 56.5 42.4 23.8 31.8 53.4 32.1 
Cadmium ND ND ND ND ND ND ND 
Calcium 159000 151000 129000 81600 88600 135000 116000 
Chromium ND ND ND ND ND ND ND 
Copper ND ND ND 3.4 ND ND ND 
Iron 6560 82500 71400 5950 25500 70400 14400 
Lead ND ND ND ND ND ND ND 
Mercury 0.082 ND ND ND ND ND ND 
Magnesium 67700 62000 57300 103000 115000 95900 181000 
Manganese 4100 4570 4530 1330 1180 1420 1050 
Nickel 39.4 49.S 56.2 18.9 18.2 18.2 23.S 
Phosphorus ND 
Potas.sium 12000 11300 8820 5900 7330 10600 8740 
Selenium ND ND ND ND ND ND ND 
Silver ND ND ND ND 0.84 ND ND 
Sodium 24000 25600 22700 7870 8420 17700 11100 
Zinc 84 ND 261 48 55.2 103 70.9 
"1~1\fl:(aJi,ilictJ: ,=C: .'.'::::: : ; :- .::// • , • ,•, • 

Alkalinity 710 170 580 770 
Ammonia Nitrogen ND ND ND ND 

• 
Chemical Oxygen Demand 
Chloride 
Cyanide 
Nitrate/Nitrite 
pH (SU) 

Phenols, Total 
Specific Conductivity, Lab (umhos/cm) 

ND ND 

31 
3.4 
ND 
ND 
6.7 
ND 

1100 

29 
3.7 
ND 
ND 
6.6 
ND 
1000 

43 
5.6 
ND 
ND 
6.3 
ND 
1300 

22 
7 

ND 
ND 
6.6 
ND 

1500 
Sulfate 118 128 168 290 
Total Dissolved Solids 510 550 770 470 
Total Organic Carbon 6 7 13 8 
Turbidity (Total Suspended Solids) NTU 93 



SUMMARY OF GROUNDWATER MONITORING RESULTS 

RAMSDELL LANDFILL - MONITORING WELL 007 

• 

• 

• 

2000 I I 2001 

U23/00 SSD 6/21 /00 SSD IUIJ/00 SSD U6/01 4/30/01 SSD 6/26/01 Confirm 

re-sample resamplc sso·, 

1.6 J ND 1.9 J,B 8.5 J 
ND ND ND ND 
ND ND ND ND 
ND 0.14J ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 0.13 J,B ND ND 
ND 2.7 J ND 92 

ND ND ND ND 
ND ND ND ND 
ND 0.14J ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

13.7 16.3 39.9 10.1 
27.0B 42.9 B 32.9 B 30.7B 

ND ND ND ND 
111000 135000 110000 101000 

ND ND ND ND 
ND ND ND ND 

020MBB 57700 25300 2670 
ND ND ND ND 
ND ND ND ND 

140000 122000 113000 176000 
250MBB 1180 1650 1060 

30.9 B 24.9 B 22.4 B 18.4 B 
ND ND 0.1 

8520 9730 8830 8470 
ND ND ND ND 
ND ND ND ND 

8640 11000 10400 9170 
76.5 182 65.3 37 

.·.·.·-:-:•: ::::: : 

670 240 600 860 
ND ND ND ND 
24 20 ND 21.6 
3 5 5 4 

ND ND ND ND 
ND ND ND ND 
7 YES 6.71 YES 6.2 8 

ND ND ND ND 
82.2 YES 1356 983 1132 YES 178 NO 

200 180 160 180 
780 900 830 YES NO 980 YES 1000 YES 

5 11 8 YES NO 7 
125 220 47 JlO 290 



• 

• 

• 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 008 

ANALYTE". UNITS, METHUD NO. 1999 1998 • $:li,)~;p,~ :;:;::<· 2114199 4111199 l /28199 12114199 7122198 9119198 10120198 

WSS,•W~ ,.,~===- . 
Acetone 9 ND ND ND ND ND 3 
Acrolein ND ND ND ND ND ND ND 
Acrylonitrile ND ND ND ND ND ND ND 
Benzene ND 0.087 ND ND ND ND ND 
Bromodichloromethane ND ND ND ND ND ND ND 
Bromomethane ND ND ND ND ND ND ND 
Bromoform ND ND ND ND ND ND ND 
Carbon Disulfide ND ND ND ND ND ND ND 
Carbon tetrachloride ND ND ND ND ND ND ND 
Chlorobenzene ND ND ND ND ND ND ND 
Chlorodibromomethane ND ND ND ND ND ND ND 
Chloroform ND ND ND ND ND ND ND 
Chloroethane ND ND ND ND ND ND ND 

ND 2-Chloroethvl vinyl ether ND ND ND ND ND ND 
ND ND Chloromethane ND ND ND ND ND 

Dichlorodifluoromethane ND ND ND ND ND ND ND 
ND ND 1,1 Dichloroethene ND ND ND ND ND 
ND ND 1,2 Dichloroethene ND ND ND ND ND 

1,1 Dichloroethane ND ND ND ND ND ND ND 
1,2 Dichloroethane ND ND ND ND ND ND ND 
l,l lllchlOropropane ND ND ND ND ND ND ND 
1,"',..>- 1 rauuvropropane ND ND ND ND ND ND ND 
cis-1,.>-1.11cruoropropene ND Nu ND Nu ND ND ND 

ND ND trans-1,3-Dichloroorooene ND ND ND ND ND 
Ethyl methacrylate ND ND ND ND ND ND ND 
Ehtylbenzene ND ND ND ND ND ND ND 
2-Hexanone ND ND ND ND ND ND ND 
4-Methyl-2-Pentanone ND ND ND ND ND ND ND 
Methylene chloride ND O.S8 ND ND ND ND s 
Methylethylketone (MEK) ND ND ND ND ND ND ND 

• 
Styrene ND ND ND ND ND ND ND 
1, 1,2,2-Tetrachloroethane ND ND ND ND ND ND ND 
Toluene 0.54 ND 0.08 ND ND ND ND 
1,1,1, Trichloroethane ND ND ND ND ND ND ND 
1,1,2-Trichloroethane ND ND ND ND ND ND ND 
Trichloroetbene ND ND ND ND ND ND ND 
Trichloroflnoromethane ND ND ND ND ND ND ND 
Vinyl acetate ND ND ND ND ND ND ND 
Vinyl chloride ND ND ND ND ND ND ND 

ND ND ND ND Nu ND ND IAy1enes '"""" 
1i,~~~1Vl'S: "5'~ :<l;J;l\J. ' :::: 

Cyclotetramethylenetetranitramine /HMX) ND ND ND ND ND ND ND 
Cyclotrimethvlenetrinitramine (RDX) ND ND ND ND ND ND ND 
2,4 Dinitrotoluene 0.069 ND ND ND 0.3S 0.076 ND 
2,6 Dinitrotoluene ND ND ND ND ND ND ND 
l~,'l,o-1r1WmKOluene NU ND ND ND ND ND ND 
11~1~~ =~~: 

5.() Arseruc 5.9 21.1 u.s 62.7 S3.2 S7.S 
Barium 87.8 62.6 25.5 24.S 33.4 25.3 30 
Cadmium ND ND ND ND ND ND ND 
Calcium 111000 34200 83200 54100 1S9000 137000 40400 
Chromium ND ND ND ND ND ND ND 
Copper 6.9 ND ND ND ND ND ND 
Iron 177000 44700 65600 110000 U4000 35400 S0600 

ND Lead ND ND ND ND ND ND 
Mercury 0.082 ND ND ND ND ND ND 
Magnesium 49600 67700 47SOO 71800 61800 69000 lUOOO 
Manganese 1730 4100 6760 4S20 674 660 941 
Nickel 39.4 94.1 ND 16.8 220 ND 3S.3 
Phosphorus ND 
Potassium 12000 4920 9140 4920 6600 7400 4000 
Selenium ND ND ND ND ND ND ND 
Silver ND ND ND ND 0.7 ND 1 
Sodium 24000 20600 6S20 16800 4680 4730 8430 ,,.., IL.me 1(1.1 5l.(I !14 l!,1.5 l!/7 lY.l 

11,1111,, .. ~ • .,..,.. ;~g/~ : :;::::::::::::: 
IAlklllinity 430 410 470 590 
Ammonia Nitrogen 2 ND ND ND 
Chemical Oxygen Demand 42 26 19 61 

• 
Chloride 2.2 3.4 3 1.8 
!Cyanide ND ND ND ND ND ND ND 
Nitrate/Nitrite ND ND ND ND 
pH (SU) 6.5 6.6 6.4 6.15 
Phenols, Total 0.().18 ND ND ND 
!Specific Conductivity, Lab (umhos/cm) 790 860 483 660 
Sulfate 103 75.6 9S.S 280 
Total Dissolved Solicls 520 440 700 340 
Total Organic Carbon s 6 13 s 
Turbidity (Total Suspended Solids) NTU ISO 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 008 

• 

• 

• 

ANALYTE'', UNITS, METHOD NO. 2000 2001 
Sj$p1e :o.1,( ::::::,. 2123/00 SSD 6/21 /00 SSD 12/14/00 SSD 4/30/01 I SSD 

l~"!,;.f~:'!'i""': 
Acetone l.9J ND 3.lJ,B ND 
Acrolein ND ND ND ND 
Acrylonitrile ND ND ND ND 
BeDUDe ND ND ND ND 
Bromodichlorometbane ND ND ND ND 
Bromometbane ND ND ND ND 
Bromoform ND ND ND ND 
Carbon Disulfide ND ND ND ND 
!Carbon tetrachloride ND ND ND ND 
!Chlorobenzene ND ND ND ND 
Chlorodibromometbane ND ND ND ND 
Chloroform ND ND ND ND 
it:hloroetbane ND ND ND ND 
2-Chloroethvl vinvl ether ND ND ND ND 
Chloromethane ND ND ND ND 
Dichlorodifluoromethane ND ND ND ND 
1,1 Dicbloroethene ND ND ND ND 
1,2 Dichloroethene ND ND ND ND 
1,1 Dichloroetbane ND ND ND ND 
1,2 Dichloroetbane ND ND ND ND 

1 •.~ uouuuropcopane ND ND ND ND 
11,~,.,_ • ncmoropcopane ND ND ND NU 
CJS-i,.>-utewuropcopene ND ND ND NU 
trans-1,3-Dichlorop ropene ND ND ND ND 
Ethyl metbacrylate ND ND ND ND 
Ebtylbenzene ND ND ND ND 
2-Hexanone ND ND ND ND 
4-Methyl-2-Pentanone ND ND ND ND 
Methylene chloride ND 0.11 J,B ND ND 
Methyletbylketone (MEK) ND ND ND ND 
Styrene ND ND ND ND 
l, 1,2,2-Tetrachloroetbane ND ND ND ND 
Toluene 0.069J,B 0.14J ND ND 
1,1,l, Trichloroethane ND ND ND ND 
l,l,2-Trichloroetbane ND ND ND ND 
Trichloroetbene ND ND ND ND 
Trichlorofluorometbane ND ND ND ND 
Vinyl acetate ND ND ND ND 
Vinyl chloride ND ND ND ND 
Ayn:ua (tOtal) ND ND ND ND 
r.~pl8SIVl:S: ~I<':• : =~v: :::: .. 
Cyclotttramethvlenetetranitramine (HMX) ND ND ND ND 
Cvclotrimethylenetrinitramine IRDX\ ND ND ND ND 
2,4 Dinitrotoluene ND ND ND ND 
2,6 Dinitrotoluene ND ND ND ND 
., .. ,..,.. .. nnarmo1uene ND ND ND ND 
:~l-!-~:UA!J: :::: 

Arsemc ND 4.7B 43.l 8 
Barium 18.6 B 3l.5B 39.lB 29.1 B 
Cadmium ND ND ND ND 
Calcium 46900 55800 59300 62500 
Chromium ND ND ND ND 
t:opper ND ND ND ND 
Iron 11200MBB 38100 80400 66500 
Lead ND ND ND ND 
Mercury ND ND ND 0.12 B 
Magnesium 61000 68400 56000 121000 
Manganese 691MBB 829 1070 879 
Nickel 192 8.5 B 25.3B 6.9B 
Phosphorus ND ND ND 0.2 
Potassium 3760 5510 6320 6900 
Selenium ND ND ND ND 
Silver ND ND ND ND 
""'1ium 6740 5580 6470 6000 
LIDC U9 ND 44.6 13.7 B 
~1~!-1 :,~,~~"': :: ::::: 
ALIWllllty 300 300 200 IUU 

Ammonia Nitrogen 1.3 ND ND ND 
Cbemical Oxygen Demand 19 ND ND 33.3 
Chloride 2 2 2 3 
t:yanide ND ND ND ND 
Nitrate/Nitrite ND ND ND ND 
pH (SU} 7.1 YES 7.22 YES 6.15 6.6 
Phenols, Total ND ND 0.03 ND 
Specific Conductivity, Lab (umbos/cm) 54.5 648 483 899 
Sulfate 180 120 110 68 
Total Dis.solved SOiids 4-IO 460 340 670 
Total Organic t:arbon 3 3 5 10 
Turbidity (Total Suspended Solids) NTU 126 25 200 1700 



• 

• 

• 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 009 

• 

• 

• 

ANALYTE••, UN ITS, METHOD NO. 1998 1999 

,,,;,.;pl~ Pa!•'=::;:;::' 7/17/98 9/1 9/98 10/20/98 2114/99 4/ 11/99 5/28/99 I 12121 /99 

¥.~o.;.~ ,ligi~ :~~:== 
Ace,one NU NU NU NU NU NU l.Y 

IJ\CTOtem ND ND ND ND ND ND ND 
1Acry10mm1e ND ND ND ND ND NU ND 
1aenzene NU ND ND ND ND ND U.13 
1aromuwcworomem.ane ND ND ND ND ND ND ND 
1aromom«w1ne NU ND Nu ND ND ND ND 
1aromoronn ND ND ND "u ND ND ND 
11..:.aroon lJISwnue ND Nu ND "u ND ND ND 
I L.aroon u:u-acruornle Nu ND ND Nu ND ND ND 
11..:ruoro~ne ND ND ND ND ND NU ND 
I Chloroworomomeuutne Nu Nu ND Nu ND ND ND 
1 L.moromrm ND NU ND ND ND ND ND 
l\...WOfoeu.A.-De ND ND ND ND ND NU ND 
2-Chloroethyl vinyl ether ND ND NU ND ND ND ND 
Cbloromethane ND ND ND ND ND ND Nu 
Dichlorodifluoromethane ND ND NU ND ND ND NU 
I ,I Dichloroethene NU Nu ND ND ND ND ND 
1,2 Dichloroethene ND ND Nu Nl ND ND ND 

11,.1 1JICIUOf1J111Cuw.uc NU ND ND ND ND NU ND 
11 ,,. 1J1CJ110roe1n.ane ND ND ND ND ND ND ND 
11,,. uicruoropropane ND ND ND ND ND ND ND 
11,..:,.,-1 ricruoropropane ND ND N U ND ND ND ND 
cu-1,.,..uicruoropropene ND ND ND ND ND ND ND 
tra ns-1,3-Dichlorop ropene ND ND ND ND ND ND ND 
l.t;IDyl meUl,lcry1.a1e ND ND ND ND ND ND ND 

ne ND ND ND ND ND ND ND 
1.0-nex.anone Nu ND Nu Nu ND ND ND 
1..-1 ....... emy1-..-.£ enl.<IUJone Nu ND ND ND ND Nu ND 
1 memyiene cmonoe ND ND U,!>7 5 ND Nu ND 
1memy1emyU<e1one \J\'lJ',.11./ NU ND ND ND ND ND ND 
l"'1rene ND ND ND ND ND ND ND 
11 , 1,..:,.L-1 cu acruoroeuwne ND ND ND ND ND ND U.l 
11011,ene ND ND ND ND ND ND 0.1r.11 
11,1,1, Tricmoroewane ND ND NU NU ND ND ND 
11 , J. , ..-.&TICUNfC>eUM.UC ND ND ND NU ND ND Nu 
11 rA.UloroeUK:oe ND ND ND ND ND ND ND 
11 ricruoronuoromeuwne ND ND ND ND ND ND ND 
1 v myiacet.ate ND ND ND ND ND ND ND 
'v my1 cruonae ND ND ND ND NU ND ND 
IAylenes \lUUU/ NU ND ND ND ND ND ND 
:r.llJll"lifiY~:11g,:• , .. · :;: ,:,·:·: ; :;:;:;:;: :;:<;>: 

Cvclotetramethvlenetetranitramine (Hl\,L'() ND U.tl'l ND ND ND ND ND 
Cyclotrimethvlenetrinitramine (RDX) ND ND ND ND ND ND ND 
2,4 Dinitrotoluene ND ND ND ND ND ND ND 
2,6 Dinitrotoluene ND ND ND ND ND ND ND 
•,'t, 0.1 rmurocomene NU NU ND ND Nu ND 
~~;Ugfl::: 

Arsemc ND 10.7 J.9 ND ND 3.2 ND 
Barium 31.7 46.3 Sl.6 20.2 25 29 40.7 
Cadmium ND ND ND ND ND ND ND 
Calcium 27800 37100 38200 18200 22100 22200 29000 
Chromium ND ND ND ND ND ND ND 
Copper ND ND ND 10.2 6.7 ND ND 
Iron 1630 18500 6670 278 453 1760 193 
u.ad ND ND ND ND ND ND ND 
Mercury 0.088 ND ND ND ND ND ND 
Magnesium 26500 45800 48800 9890 21200 28400 44100 
Manganese 1130 3250 2040 53.9 409 936 138 
Nickel ND 15.5 ND ND ND ND ND 
PbosphorIIS ND 
Potassium 3110 4470 3940 2400 3320 3440 3680 
Selenium ND ND ND ND ND ND 8.2 
Silver ND ND ND ND 1.2 ND ND 
Sodium ND 6220 3340 2620 2620 2750 3550 
L.lllC 29.6 ND NU ""' 52.7 23. l ..:Y.l 

;\"i!)!l '"'""" :11)g! I: .•,•,• :::::: :: ::: ::::::;: 
A ........... ty 75 130 120 70 
Ammonia Nitrogen ND ND ND ND 
Cltemical Oxygen Demand 11 190 ND 12 
Chloride 1.3 1.3 2.1 3 
Cyanide ND ND ND ND ND ND ND 
Nitrate/Nitrite ND ND ND 0.4 
pH (SU) 6.1 6.3 6.3 6.3 
Phenols, Tot.al ND ND ND ND 
Specific Conductivity, Lab (umbos/cm) 210 250 360 480 
Sulfate 29.9 31.1 63.8 190 
Tot.al Dissolved Solids 140 170 200 310 
Tot.al Orx.anic c.arbon ND 5 6 4 
Turbidity (Tot.al SIISpended Solids) NTU 3.3 



SUMMARY OF GROUNDWATER MONITORING RESULTS 

• 
RAMSDELL LANDFILL - MONITORING WELL 009 

• 

• 

ANAL YTE••, UNITS, METHOD NO. 2000 2001 
~i1&!:P•i" : 2123/00 SSD 6/21/00 sso 12114/00 sso 4/30/01 I SSD I I 

J(~~:U.&'~ :!3~;:; :: :::::: .·.·.· :::: :: 
Acetone l.() J NU 1.3 J,11 NL 
AtrOlelD ND NU ND NL 
ACrylOWuu,: ND NU ND NU 
neozeoe ND ND ND NU 
.1>romuwuuurome= ND NU ND NU 
nromomelllilne ND Nu ND NU 
.1>romo1orm ND NU NU NU 
Laroon Ul>WUUC ND Nu ND NU 
Laroon u:u-acblOr,(le Nu Nu Nu NU 
1.:ruoro1ienzene Nu ND ND NU 
Ltuoroworomomeuw.ne Nu NU ND NU 
\..woro,orm ND NU NU NL 
\..nJOroeuwuc ND ND ND NL 
2-<:bloroethyl vinyl ether ND ND ND NU 
Chloromethane ND NU ND NU 
Dichlorodifluoromethane Nu NU Nu NU 
1,1 Dichloroethene Nu Nu Nu NU 
1,2 Dichloroethene ND NU ND NU 
1,.1 UICuauroeuw.ne NU NU NU Nu 
1,~ uKDJoroeu..w.ne ND ND ND NU 
1,-' uicworopropane ND NU ND NU 
1,-',J- • nuuuropropane ND NU ND NU 
cis-1,J-U1Cbl0ropropeoe ND ND ND NU 
tra ns-1,3-Dicbloropropene ND ND ND NU 

1uuy1 melllacrylate ND ND ND NU ,. Nu ND Nu NU 
1.-nexanone ND NU ND NU 
,~mewy1--, emanooe Nu ND ND NU 
1mewy1ene cwor,ae ND ND NU NU 
1mewyn: ... yumone \MJ!.l\.) ND ND ND NU 
1"'1'coe ND ND ND NU 
11,1,4,~ roeUlillle ND ND ND NU 
Toluene U.u~:,, J,IS U.10 J ND NU 
11,1,1, ,,~roel03ne Nu NU ND NU 
11,.1,~.1.1.R..U.1Uf~ ND Nu Nu NU 
1rouuur~ ND ND ND NU 
· 1 r,cworouuorom<uwuc NU ND ND NU 
v10y1 ac.,...,e ND ND ND NU 
V 10y1 uuufl<le ND ND ND NU 

1.11.yienes l'"""'I ND ND ND NU 
~P~!~~-_: :o:,,,~ ::::::::;:;:: :::: ::: :: :: 

Cyclotetramethvlenetetranitramine [HMX) ND ND ND ND 
Cvclotrimetbvlenetrinitramine (RDXl ND ND ND ND 
2,4 Dinitrotoluene ND ND ND ND 
2,6 Dinitrotolueoe ND ND ND ND 

I.L,-t,v-.1.rlllluU1.01Uene ND ND ND ND 
,~ .. ~~ = ~~ = :-;.:-:-: ::: : =:::: :::::: ·-:-:-: • 

Arsen,c ND ND ND ND 
Barium 18.9 B 30.2B 25.2 B 21.6 B 
!Cadmium ND ND ND ND 
Calcium 17100 27400 19000 20300 
Chromium ND ND ND ND 
!Copper S.4 B ND 4.5 B 7.6B 
Iron S97 MBD 544 185 422 
Lead ND ND ND ND 
Mercury ND ND ND 0.13 B 
Magnesium 7880 14800 13800 18300 
Manganese 26.7 708 10.6 B S80 
Nick.el ND 2.9B ND 3.3 B 
Phosphorus ND ND 0.1 ND 
Potassium 3910B 4420 B 4370 B S280 
Selenium ND ND ND ND 
Silver ND ND ND ND 
Sodium 2580 2340 B 2090B 2330 B 
ILIDC 44.1 ..:1.1 U.7 IS 10.411 
ll~Ql!:,,,~ ..... ,l!l!ll~ ::;:;:;:;:::=:=· :::::::::::: . .·:· ·.:. ·: ··::: :::::=-·. . .. ... ···:· ·. 
Alkal.inJty S9 Sl 62 100 
Ammonia Nitrogen ND ND ND ND 
ICliemical Oxygen Demand u ND 11.4 23.6 
,..bloride 4 2 4 3 
,..yanide ND ND ND ND 
Nitrate/Nitrite 0.1 ND 2.S 0.3 
pH(:>UJ 7.6 6.11 S.95 6.37 
Ptienols, Tow ND ND ND ND 
Specific Conductivity, Lab (umbos/cm) 16.3 201 223 204 
!Sulfate 24 24 31 24 
Total DISSOived :iolids 110 150 130 180 
Total Urganic Carbon s 2 3 7 
Turbidity (Tow SUSDCDded Solids) NTU 110 3.S 17 29 



• 

• 

• 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 010 

• 

• 

• 

ANALYTE", UNITS. METHOD NO . 

Acetone 
Acroiem 
ACrylOrutrue 
lleozene 
llromuwcworome=e 
llromomnnane 
11romororm 
... aroon u1Suu1ue 
\..aroon u.:u acwor1ue 
\..worooeoune 
\..WOruwuromometwwc 
\..D1oro1orm 
LWOr""""""' 
2-Chloroethyl vinyl ether 
Chloromethane 
Dichlorodifluoromethane 
1,1 Dichloroethene 
1,2 Dichloroethene 

1,..: u1truoropropane 
1,..:,,-, ncruoropropaoe 
as-1,,-111C1110ropropeoe 
trans-1,3-Dichlorop ropene 

.<.-nexanone 

Memy1ene cruonae 
MetDylClllyll«tone (MtsKJ 

1, 1,,1.,,1.-1 erracmoroetnane 
1omene 
1,1,1, 1 ncworoern.ane 
1,1, ... .11.A:.1UUrc>eULilllC 

tr 
1·r1UUOro11uoromnnane 
vmyt ac=ue 
vmyI cwunae 
Xyleoes \lOl.ill/ 

r,XP.lf?Sl"."° :~KIS. :~- · : ;:;:;:;:;:; :::;:;:;:: 
Lyc1otetrame1ny1enete1ramtram1ne (HIVLX) 
Cyclotrimethylenetrinitramine IRuA 

"'" IJllllu uio1uene 
..:,o lJIDJu-U<OIUene 
..:,<1,..-1 rlDllrOtOIUeoe 

ArseD1C 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Mercury 
Magnesium 
Manganese 
Nickel 
PbospbontS 
Potassium 
Selenium 
Silver 
Sodium 
L.IDC 

1'!<!D·. .·::: 

Ammonia Nitrogen 
Chemical Oxygen Demand 
Chloride 
1.;.,.-anide 
Nitrate/Nitrite 
pH (SU) 
Phenols, Tout 
Spec:illc conductivity, Lab (umbos/cm) 
Sulfate 
Total Dissolved Solids 
Tout Urgaruc Carbon 
Turbidity (Total Suspended Solids) NTU 

1998 

7125/98 9/ 19/98 

NU NU 

NU ND 
NU NU 

NU Nu 
NU r,u 

NU r,u 

ND ND 
r,u ND 
NU NU 
ND ND 
ND ND 
ND ND 
ND ND 
NU ND 
ND ND 
NU NL 

ND ND 
NU ND 
NU ND 
ND ND 
ND ND 
NU NU 

ND ND 
Nu ND 
r,u ND 
Nu ND 
NU ND 
ND ND 
ND ND 
ND ND 
NU ND 
ND Nu 
u.n; ND 
NU ND 
NU ND 
NU ND 
ND ND 
ND ND 
NU ND 
NU ND 

:;:;:; :;:::,: ::,:;::::: ::,:::,: 
rW 

Nu ND 
NU NU 
ND ND 
NU ND 

ND ND 
16.7 6.5 
ND ND 

66600 63500 
ND ND 
ND ND 

93.S 86.3 
ND ND 
ND ND 

26800 29000 
3480 871 
34.8 ND 

3570 3540 
ND ND 
ND ND 

5490 3880 
Jll,11 Nu 

ND ND 

10/19/98 

NU 
ND 
ND 
ND 

ND 
ND 
NL 

NU 

ND 
ND 
NU 

ND 

ND 
NU 

ND 
ND 
NU 
NU 
ND 
NU 

ND 
ND 
ND 
ND 
NU 
ND 
0.67 
ND 
ND 
Nu 
ND 
ND 
ND 
NU 
ND 
NU 

NV 
NV 

:;: :;:;: 
,~u 
ND 
ND 
NU 
NU 

ND 
4 

ND 
63100 

ND 
ND 
139 
ND 
ND 

24200 
481 
17.2 

2920 
ND 
ND 

4520 
N 

ND 

2/14/99 

NU 
NU 

NU 
ND 
ND 
r,u 

ND 
r,u 

NU 
ND 
ND 
ND 
ND 
NV 
ND 
NV 
NIJ 
ND 
NU 

NU 

ND 
NU 
ND 
ND 
ND 
ND 
ND 
ND 
s 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NU 
NV 

::: :,:: 
NV 
ND 
NIJ 
ND 
ND 

ND 
3.4 
ND 

60400 
ND 
ND 
ND 
ND 
ND 

25400 
822 
ND 

2920 
ND 
ND 

SOSO 

. · ,:-:-:.:-:-: 

150 
ND 
26 
8.8 
ND 
0.3 
6.5 
ND 
340 
151 
380 

2 

1999 

4/l 0/99 l /27199 

NU 
ND 
ND 
ND 
ND 
ND 
Nu 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NV 
ND 
NV 
ND 
ND 
ND 
ND 
ND 
ND 
NV 
ND 
NV 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NV 
ND 
ND 
ND 
ND 

ND 
4 

ND 
60600 

ND 
ND 
66.6 
ND 
ND 

26400 
664 
ND 

2880 
ND 
ND 

24.J 

130 
ND 
ND 
12.4 
ND 
0.3 
6.5 
ND 
480 
165 
400 

NU 
ND 
ND 
ND 
NU 

ND 
ND 
ND 
NU 

Nu 
NU 
ND 
ND 
ND 
NV 
Nu 
NV 
NIJ 
NV 
NU 
ND 
ND 
ND 
ND 
ND 
NV 
ND 
NU 

ND 
ND 
ND 
NV 
ND 
NV 
NV 
ND 
ND 
ND 
ND 
ND 

NU 
NV 
NU 
ND 
ND 

ND 
7.4 
ND 

64300 
ND 
ND 
ND 
ND 
ND 

27600 

25.2 

3250 
ND 
0.75 
7890 

lUU 
ND 
ND 
18.4 
ND 
0.1 
6.4 

0.047 
610 
184 
400 

2 

12/21/99 

1,1 

ND 
ND 
0.14 
ND 
ND 
ND 
ND 
ND 
Nu 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
U,l 

ND 
NV 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

70000 
ND 
ND 
ND 
ND 
ND 

29700 
l220 
10 
ND 

2710 
ND 
ND 

S260 
<17.7 

130 
ND 
ND 
10 
ND 
0.1 
6.6 

0.25 
550 
180 
380 

2.1 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAJVISDELL LANDFILL. MONITORING WELL 010 
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ANAL YTE'*, UNITS, METHOD NO. 2000 2001 

~!ii)ijli~ pa,.,: :::;:::;,; 2/23/00 sso 6/21 /00 sso 12113/00 550 4/30/01 550 

=r.~'i~~~="-"''"'. 
I\.Ce1ooe u.~J.J NU 1..SJ,B NU 
AcrOlelll ND ND ND NU 
Acrylow,rne NU ND ND NU 
llenzene ND ND ND NU 
llromowcruoromemane ND ND ND NU 
oromom~oe ND ND ND NU 
oromo1orm. ND ND ND NU 
1...aroon UlSwuuc ND ND ND NU 
1...aroon mracwonoe ND ND ND NU 
1...1uorooenzene ND ND ND NU 
cruoruwuromomcuwne ND ND ND NU 
cruorororm NU O.UJ ND NU 
cruor=- ND ND ND NU 
2-<.;hloroethyl vinyl ether m, ND ND NU 
Chloromethane ND ND ND NU 
Dichlorodifluoromethane NU ND ND NU 
1,1 Dichloroetheoe ND ND NU NU 
I ,2 Dichloroetbene ND ND ND NU 
1, 1 uicworoeuauc ND ND ND NU 
l ,J. UIChlOrDeUlil.Ue NU ND ND NU 
1,.1. uicworopropane ND ND ND NU 
1,.1.,J-•ncworopropane ND ND ND NU 
c1S·l,J·U1Cworopropeoe ND ND ND NU 
trans-1,3-Dichloropropene Nu ND ND NU 
.c.myt memacryiate ND ND ND NU 
.c.m, ,ucnzene ND ND ND NU 
..:-1:1exanone ND ND ND NU 
.... melllyl-J.-!'emaDOne ND ND ND NU 
Metny1ene cruoriae ND O.UJ,B ND NU 
Merny~y.,.eione \MJe.AJ ND ND ND NU 
,,.yrene ND ND ND NU 
1, J.,i.,.1.-1 euacruoroeWillne ND ND ND NU 
101uene u.u,.,J,11 U.l()J ND NU 
1,1,1, lr1CWOrUC1.W1ne ND ND ND NU 
1,1,1.- HIUllOrucmanc ND ND ND NU 
· 1 r1cruoroeU1ene ND ND ND NU 
·rricruoronuoromewane ND ND ND NU 
Y myl acetate ND ND ND NU 
Ymy,~noe NU ND ND NU 
Aytenes ''""'"' ND ND ND NU 
·~~IIJ9~~~,-~: ~~:: :: : .. 
... yclotetrametbyleoete1rawtram1ne (tt1v1A) NU NL NU 1'U 
Cyclotrimethyleneninitramine (RDX) ND ND ND NU 
J.,'I UIWu-UlOluene ND ND ND U.J() 
J.,I> UtWUUlOluene ND ND ND NU 
.1.,-t,ir ... nnuro,onaene ND ND ND NU 
~A:~~~~I: 

Arsemc ND ND ND ND 
Barium ND 5.8 B ND 23.1 B 
Cadmium ND ND ND ND 
Calcium 83400 80900 78700 15700 
Chromium ND ND ND ND 
Copper 23.5 B 10.1 B ND ND 
Iron ND ND ND 4530 
Lead ND ND ND ND 
Mercury ND ND ND 0.090 B 
Magnesium 38400 32300 51000 10200 
Manganese 1420MBB 147 3170 1410 
Nickel ND 13.0 B ll.8B 75 .3 
Phosphorus ND ND ND ND 
Potassium 3930 B 34SOB 4530B 3980 B 
Selenium ND ND ND ND 
Silver ND ND ND ND 
""'1ium 5680 12500 7300 2020 B 
LlllC 45.9 51.l ZZ.4 JU.II 

~!1'1 :l~l"""'J11g(t; .. ·-::::::::;::::::-· -.::::::: 
Alkalinity 150 100 100 ND 
Ammonia Nitrogen 1.3 ND ND ND 
Chemical Oxygen Demand u ND ND ND 
Chloride 10 31 12J 3 
Cyanide ND ND ND ND 
Nitrate/Nitrite ND ND ND ND 
pH (SU) 7.1 YES 6.5 YES 6.8 5 
Phenols, Total ND ND 0.04 ND 
Specific Condocthity, Lab (umbos/cm) 75.5 655 680 220 
Sulfate 160 280 160 110 
Total Dissolved Solids 420 4.30 460 180 
Total Organic Carbon 2 ND 2 ND 
Turbidity (Total Suspended Solids) NTU 110 20 9.2 250 



• 

• 

• 



SUMMARY OF GROUNDWATER MONITORING RES UL TS 

RAMSDELL LANDFILL - MONITORING WELL 011 

• 

• 
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ANALYTE .. , UNITS. METHOD NO . 

Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromomethane 
Bromoform 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroform 
Chloroethane 
2-Chloroethvl vinvl ether 
Chloromethane 
DichlorodiOuoromethane 
1,1 Dichloroethene 
1,2 Dichloroethene 
1,1 Dichloroethane 
1,2 Dichloroethane 
1,2 Dichloropropane 
1,2,3-Trichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl methacrylate 
Ehtylbenzene 
2-Hexanone 
4-Methyl-2-Pentanone 
Methylene chloride 
Methylethylketone (MEK) 
Styrene 
l, l ,2,2-Tetrachloroethane 
Toluene 
1,1,1, Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichloronuoromethane 
Vinyl acetate 
Vinyl chloride 
Ay1enes ,.......,, 
-"'*~~;1'~ :!'X7~ :~-"1' :,:;:;: 
Cyclotetramethylenetetranitramine (HMX) 
Cyclotrimethylenetrinitramine (ROX) 
2,4 Dinitrotoluene 
2,6 Dinitrotoluene 
t.l.,-t,i.r .1. rlDlu mOlllene 

Arsemc 
Barium 
Cadmium 
ICakium 
Chromium 
Copper 
Iron 
Lead 
Mercury 
Magnesium 
Manganese 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
l>OOium 
LIDC 

AllMlUWlY 

Ammonia Nitrogen 
Chemical Oxnen Demand 
Chloride 
!Cyanide 
Nitrate/Nitrite 
pH (SU) 
Phenols, Total 
Specific Conductivity, Lab (umbos/cm) 
Sulfate 
Total Dissolved Solids 
Total Organic Carbon 
Turbidity (Total Suspended Solids) NTU 

7n7/98 I 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NU 

:;:;:; :,::-·· 
0.067 
ND 
ND 
ND 
NU 

11.3 
38.2 
ND 

15200 
ND 
ND 

5630 
ND 
0.1 

9190 
1720 
158 

4960 
ND 
ND 

1780 
94.4 

ND 

1998 I 
9/ 19/98 10/19/98 I 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 0.74 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND r,u 

:;::;:;.,.;.;.;::;:-;.;.;.;: 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
32.8 28.4 
ND ND 

24100 26600 
ND ND 
ND ND 
WO 1550 
ND ND 
ND ND 

13600 14400 
2620 3020 
150 118 

SOSO 4080 
ND ND 
ND ND 

2750 2850 
133 ND 

ND ND 

2/13/99 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
s 

ND 
ND 
ND 
0.46 
ND 
ND 
ND 
ND 
ND 
ND 
Nu 

ND 
ND 
ND 
ND 
ND 

ND 
33.6 
ND 

14800 
ND 
5.7 

24SO 
ND 
ND 

9480 
1750 
124 

4.380 
ND 
ND 

2090 
JO:, 

u 
ND 
ND 
2.4 
ND 
ND 
4.7 
ND 
210 
78.3 
160 
ND 

1999 

4/10/99 5/27/99 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND 

ND ND 
29.6 32.l 
ND ND 

12600 12000 
ND ND 
ND ND 

1990 901 
ND ND 
ND ND 

8170 8390 
1200 1270 
105 1()4 

3930 4360 
ND ND 
0.8 ND 

2060 2310 
ND 114 

ND ND 
ND ND 
ND ND 
3.2 3.1 
ND ND 
ND ND 
4.6 4.4 

0.024 ND 
180 220 
89 90.1 
160 140 
ND 2 

12/21 /99 

LS 
ND 
ND 
0.24 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.097 
ND 
ND 
ND 
ND 
ND 
ND 
Nu 

::;;:,:-;.;.;,:,:-: 

ND 
ND 
ND 
ND 
ND 

ND 
23.S 
ND 

57900 
ND 
6.8 
ND 
ND 
ND 

26000 
3680 
84.9 
ND 

4000 
ND 
ND 

3130 
84.3 

70 
ND 
ND 
7 

ND 
ND 
6.2 
ND 
350 
ISO 
260 
ND 
0.8 



SUMMARY OF GROUNDWATER MONITORING RESULTS 

RAMSDELL LANDFILL. MONITORING WELL 011 

• 

• 
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ANALYTE .. , UN ITS, METHOD NO . 2000 2001 
,.;,;.;,~~ ;:; =:;:;,=:;, 2/23/00 SSD 6121/00 SSD 12/31/00 SSD 4/30/01 

:)lf.;11,;~:ilK!~ :!I~:;::: 
Acetone ND ND l.4J,B ND 
Acrolein ND ND ND ND 
Acrylonitrile ND ND ND ND 
Benzene ND ND ND ND 
Bromodichloromethane ND ND ND ND 
8romomethane ND ND ND ND 
8romoform ND ND ND ND 
Carbon Disulfide ND ND ND ND 
Carbon tetrachloride ND ND ND ND 
<..:blorobeozene ND ND ND ND 
Chlorodibromometbane ND ND ND ND 
Chloroform ND ND ND ND 
Chloroetbane ND ND 0.38J ND 
2-Chloroethyl vinyl ether ND ND ND ND 
Chloromethane ND ND ND ND 
Dichlorodifluoromethane ND ND ND ND 
1,1 Dichloroethene ND ND ND ND 
1,2 Dichloroethene ND ND ND ND 
1,1 Dicbloroetbane ND ND ND ND 
1,2 Dichloroetbane ND ND ND ND 
1,2 Dichloropropane ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND 
cis-1,3-Dichloropropene ND ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND 
Ethyl methacrylate ND ND ND ND 
Ehtylbeozene ND ND ND ND 
2-Hennone ND ND ND ND 
4-Metbyl-2-Pentanone ND ND ND ND 
Methylene chloride ND ND 0.19J ND 
Metbyletbyl.ketone (MEK) ND ND ND ND 
Styrene ND ND ND ND 
1, 1,2,2-Tetrachloroetbane ND ND ND ND 
Toluene ND 0.15J ND ND 
1,1 ,1, Trichloroethane ND ND ND ND 
1, 1,2-Tricbloroethane ND ND ND ND 
Trichloroetbene ND ND ND ND 
Trichlorofluorometbane ND ND ND ND 
Vinyl acetate ND ND ND ND 
Vinyl chloride ND ND ND ND 

IAYJeDeS \lUlall/ ND ND ND ND 
I\XJJl"S/:""5:"~~:.,,,.,,,..,:;:: ;:;:;:::::: 
Cyclotetramethylenetetranitramine (Hl>L'() ND ND ND ND 
Cvclotrimethvlenetrinitramine (ROX) ND ND ND ND 
2,4 Dinitrotoluene ND ND ND ND 
2,6 Dinitrotoluene ND ND ND ND 
I i.,«,u- • nwtro101uene ND ND ND ND 
:"'":"'. ~":a~~ .:: 
Ar.;eQJC ND ND ND ND 
Barium 34.5 B 33.4 8 15.8 8 ND 
Cadmium ND 0.30B ND ND 
!Calcium 4470 17400 41100 81400 
Chromium 2.7 ND ND ND 
Copper ND ND ND ND 
lron 86.7 B,MBE 797 ND ND 
Lead ND ND ND ND 
Mercury ND ND ND ND 
Magnesium 18200 10300 20800 40800 
Manganese 3030MB8 1440 3150 213 
Nickel 75 90.2 64 6.J B 
Phosphorus ND ND ND ND 
Potassium 4040B 44008 3420 8 3970 B 
Selenium ND ND ND ND 
Silver ND ND ND ND 
Sodium 2840 8 2140B 30508 10300 
ILIDC ..... -,J.J. J<l.l 14.2 B 
~QD :,u..,.,.,.:8!llt!:::: ::::::::::::::::: 
Al.kaUWty 80 ND 97 120 
Ammonia Nitrogen ND ND ND ND 
!Chemical Oxygen Demand ND ND ND ND 
Chloride 5 3 4 21 
ll...Yaoide ND ND ND ND 
Nitrate/Nitrite ND ND ND ND 
pH (SU) 7.2 4.9 6.2 7.8 
Phenols, Total ND ND ND ND 
!Specific Cooducthity, Lab (umbos/cm) 237 184 440 660 
Sulfate 110 89 96 200 
Total Dissolved Solids 220 150 310 490 
Total Organic Carbon ND ND 1 ND 
Turbidity (Total Suspended Solids) NTU ND 3.3 58 26 
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RAMSDELL QUARRY LANDFILL 

GROUNDWATER MONITORING PLAN 

GENERAL HYDROGEOLOGY INFORMATION 

The Ravenna Army Ammunition Plant is located in northeastern Ohio in 
Portage and Trumbull Counties. It is approximately 25 miles east of 
Akron and 5 miles east of Ravenna. The installation includes 21,419 
acres in a tract 3.5 miles wide and 11 miles long: The Ramsdell 
Quarry Landfill is located in the northeast section of the 
installation tract. 

Physiograohy 

The RVAAP lies in the glaciated Allegheny Plateau section of the 
Appalachian Plateau Province. The western and northern portions of 
the installation display low hills and a dendritic surface drainage 
pattern. Eastern and southern portions are characterized by an 
undulating to moderately level land surface, with less stream 
dissection of the original glacially deposited surface. 

Surface Waters · 

All of RVAAP is situated within the Ohio River Basin. The West Branch 
of the Mahoning River ~is the major surface stream in the area. This 
river flows in a southerly direction past the west end of the 
installation where it turns to the east and flows into the M.J . Kirwan 
Reservoir. From the reservoir, the west branch cbntinues to flow in 
an easterly direction along the installation southern boundary until 
joining the Mahoning River east of the installation. 

Ravenna's gently rolling terrain is marked with marshy areas and 
flowing and intermittent streams whose headwaters area is located in 
the installation's hills. Three primary water courses drain the 
installation: South Fork of Eagle Creek, Sand Creek, and Hinkley 
Creek. Sand Creek flows in an easterly to northeasterly direction 
through the central portion·of the installation to its confluence with 
the South Fork of Eagle Creek. Most of Sand Creek's drainage area of 
132.9 square mile is included within RVAAP's boundaries. The South 
Fork of Eagle Creek flows along the inside of the northern boundary of 
RVAAP. Hinkley Creek originates about 2 miles north of RVAAP and 
flows through the western portion of the installation · in a southerly 
direction. 

Approximately 45ponds or small reservoirs are scattered throughout 
the installation. Many were built in natural drainage ways and 
incorporated into the plant operations as holding and settling ponds. 
Others were caused by beaver activity or resulted from glacial 
features. Most of the water bodies support an abundance of aquatic 
biota and are well stocked with fish . · 



RAMSDELL QUARRY LANDFILL GROUNDWATER MONITORING PLAN 

• .Geology 

The glacially deposited surface material of RVAAP consists of glacial 
till and sand and gravel. Till thickness in the major part of the 

~---,,,....~ce;tral and eastern portion of the installation averages less than 45 
feet. Till thickness in the western section of the installation is 
between 18 and 36 feet. Till thickness can vary to less than 3 feet 
in some locations. 

In the central portion of the installation, and oriented in a 
southwest-northeast direction, is a buried glacial valley. Depths of 
unconsolidated sediments in the burial glacial valley range between 
100 to 200 feet. 

Bedrock formation underlying the glacial deposits consists of 
consolidated sediments of the Carboniferous age. These sediments dip - gently to the southeast. Mississippian-aged shales and sandstones of 
the Cuyahoga group are the oldest formation to outcrop ~ithin the 
installation boundary. Most of the installation is underlain by 
Pennsylvanian-aged conglomerates, shales, and sandstones of the 
Pottsville formation. 

HYDROGEOLOGIC CONDITIONS 

• The Ramsdell Quarry Landfill is located in an abandoned quarry which 
was excavated approximately 30 to 40 feet below the surrounding ground 
surface into the Sharon Member sandstone/ conglomerate unit. The 
Sharon Member is the oldest member of the Pennsylvanian-age Pottsville 
Formation. Ground water occurs in the Sharon Member approximatel y 20 
to 25 feet below the ground surface at the site. In addition to 
primary porosity, the Sharon Member contains secondary porosity joints 
and fractures at deeper levels. A small pond of water at the northern 
end of the quarry probably represents the aquifer potentiometric 
surface. The soils overlying the Sharon Member are thin, glacial 
till-derived loams which are not saturated. The Sharon Member is 
underlain unconformably by an aquiclude, the Meadville Shale member of 
the Mississippian-age Cuyahoga Group. 

GENERAL MONITORING PROGRAM 

The groundwater monitoring program for the Ramsdell Quarry Landfill 
includes five existing ground-water monitoring wells (MW-1, MW-2, MW-
3, MW-4, and MW-5). The locations of the wells are shown in Figure 1. 
Well number MW-4 is the upgradient well for the site, but wells MH-2 
and MW-1 may also be considered to be hydrologically upgradient. The 
first four wells were installed in June .1987 as open holes in the 
Sharon Member sandstone/ conglomerate unit. In January 1988, the open 

• holes were screened in the uppermost saturated zone and cased with 2-
inch diameter polyvinyl chloride (PVC). Well ~~-5 was installed in 
January 1988 to provide an additional downgradient well at the site. 
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RAMSDELL QUARRY LANDFILL GROUNDWATER MONITORING PLAN 

Each well is finished with an 8" diameter by 10 foot long steel 
locking cap firmly grouted into the bedrock for security. An 
illustration of the typical monitoring well installation for the 
Ramsdell Landfill Wells is shown in Figure 2. 

THE GROUND WATER MONITORING PROGRAM SAMPLING AND ANALYTICAL PLAN 

General 

Water-quality sampling is conducted within the screened interval of 
each well. Sample collection is from all 5 wells. The samples are 
analyzed for total metals, explosive compounds, and the parameters 
listed in OEPA Solid Waste Disposal regulations. A list of the 
analytical parameters for RVAAP's Ramsdell Landfill water quality 
monitoring program is presented in Table 1. 

The wells have been sampled semiannually from June 1987 through 
November 1991 and quarterly from June 1992 through February 1993. The 
wells will be sampled semiannually thereafter. 

SAMPLE COLLECTION 

Static Water Level Elevation Measurements 

Prior to any well evacuation/purging or actual water sample 
acquisitions RVAAP personnel will take a static water level reading. 
Measurements will be taken with an electronic well tape. The level 
reading will be measured from the top of the monitoring well casing to 
the static water level within the well. A plumb depth measurement 
will be taken from the top of the well casing to the bottom of the 
screen to assure sediment has not impacted well recharging 
capabilities. Static water level and plumb depth measurement data 
shall be logged using the reporting format presented in Figure 3. 

Well Evacuation 

The purpose of well evacuation is to purge the well casing of 
stagnant/ non-representative waters. The well evacuation process will 
be performed by knowledgeable in-house personnel. The purge method 
for all wells will be by use of a dedicated Teflon bottom discharge 
bailer. Three casing volumes will be purged from each well; unless 
the well is low yielding then it will be evacuated to dryness only one 
time. All volumes of water evacuated from the wells will be collected 
and quantities recorded on the Figure 3 form. Disposition ·status of 
collected purge waters will not be determined until after receipt of 
respective well analytical data. If collected waters are non
hazardous they will be deposited into the local sewer system; 
hazardous purge waters will either be treated by onsite NPDES carbon 
adsorption units or turned over to the U.S. Army Defense Reutilization 
Materials Office (DRMO) for proper disposal. Assigned personnel will 
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• 
FIGURE 3 

FIELD LOG DATA FOR RAMSDELL LANDFILL WELL PURGE 

• •:_.,..,,_ 

WELL NO. DATE: 

TIME START PURGE: TIME END PURGE: 

PLUMB DEPTH (Top of Casing) 

START: FINISH: 

WATER LEVEL (Top of Casing) -~ START: FINISH: 

DEPTH OF WATER IN WELL: 

(start plumb depth minus start water level ) 

• PURGE MINIMUM IS THREE CASING VOLUMES PER WELL. 

If well is low yielding and purge minimum cannot be achieved or well 
will not recharge within two hours; purge minimum will only be to well 
dryness one time. Plumb depth and water measurement will be recorded 
to 0.01 feet. 

1ST 2ND 3RD TOTAL 

GALLONS PURGED 

TEMPERATURE 

PH (END OF PURGE ONLY) 

Any decontamination procedure will consist of first washing in 
alcohol, then by a nonphosphate detergent scrub, then by a t wo rinse 

· minimum of DI water or until all visible signs of a detergent are 
absent. All decontamination fluids generated will be disposed into 
the RVAAP sewage treatment plant . 

• 
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RAMSDELL QUARRY LANDFILL GROUNDWATER MONITORING PLAN 

assure well evacuation processes do not generate agitated well waters 
that would result in the loss of volatiles. To avoid volatile loss, 
attention must be paid to entry and removal of the bladder pump and 
during period of rapid drawdown that cause encompassing groundwaters 
· o-vigorously cascade down the sides of the screen. 

Sampling Equipment 

Each well will be sampled by a dedicated teflon bottom discharging 
bailer with dedicated attached retrieval cord. The specific bailer 
will be the same dedicated bailer mentioned in the WELL EVACUATION 
section of this part. 

Sample Containers, Handlino, and Preservation 

All sample containers will be provided by a RVAAP contracted 
laboratory. The sample containers will be new or thoroughly cleaned 
based upon contracted laboratory's Quality Assurance /Quality Control 
(QA/ QC) protocol policies. The sample containers will be sized, 
typed, and appropriate 
and handling criteria 

for 
are 

their assigned analyte. 
expressed in Table 2. 

Sample container 

Sampling Procedures 

Sampling from any 
been adequately purged 

mon
or 

itori well will 
evacuated. 
ng not begin until the well has 

Sample collection from the landfill groundwater monitoring wells will 
always begin with the upgradient well upon initiating the sampling, in 
order to preclude contamination from the downgradient wells. 

Samples will be obtained according to their order in magnitude to the 
targeted analyte's volatile sensitivity. The landfill groundwater 
samples will be collected in the following preferred order: 

T/18L.£ ..L 
Volatiles (VOCs) 
Total Organic Carbon (TOC) 
Explosives 
Total Metals 
Total Dissolved Solids~~~~ 
Phenols 
Cyanide 
Sulfate and Chlorides 
Turbidity 

• Ammonia Nitrogen (NH3/N), 
and Nttr:ate (N03). __ , L-- - · c. · / 

• 5P[C! FI~ ("o )1cluc> I I Utl v<--------
The sampling process will be performed in a manner that minimizes 
groundwater agitation during the entry and departure of the dedicated 
bailer. Sample transfer will be done in a way that assures minimal 
agitation, aeration, and contact with the atmosphere. 

Nitrite (N0 2), 
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TABLE 2 

SAMPLE COLLECT I ON REQU I REMENTS 

.. · .. -.-::-.•::: .. ::;.:.;-:-: ,•, 

..... 1::::ii: 
1 
: 
1i:r:9.sG.t&.ts1:§::ftt:ti:. 

Volat i les or 
Trihalomethanes 

40 ml . ( x3 ) G, l e fl on- lined Cap No llea d Space 4 I : I IICL to pl t<2 14 Days 

Explos ives 1, 000 ml . G, Te fl on- I ined Ca p Prot ec t fr om Liyht >30 Days 

Total Metals 1,000 ml . p None ltN03 to pll <2 6 Months 

Dissol ved Metals 1,000 ml . p Fi ltration 0 . 45 HN03 to pH <2 6 Months 

Total Ilg 125 ml . G, Te fl on- ] ined Cap None 4., ltN03 to pit <2, 15 Days 
0.05% Potassium 

Di chromate 

Dissolved ltg 125 ml. G, Te f l on - li ned Cap Filtrati on 0 . 45 4· , ltN03 to pH <2, 15 Day s 
0.05% Potass ium 

Di chromate 

Acidity 250 ml. G, p None 14 Da ys 

Alkalinity 250 1111 . G. p None 14 Days 
2 Da ys- NPDI.JR/U SA 

A111non i a 25 0 ml . G. I' None 28 Day s 
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Chemical Oxygen Demand 125 ml. 
(COD) 

Chloride 250 ml . 

Cyanide 1,000 ml . 

Grease & Oil 1. 000 ml . 

Kjeldahl Nitrogen, Total 250 ml . 

125 ml . 

tlitrate/tlitrit e 125 ml . 

Nit roq en 

Nitrite (N02 ) 125 ml . 

Organic Carbon 125 ml . 

Tota 1 ( TDC) 

pll I ~O 1111 . 

Pheno 1, Total 1. 000 ml . 

Phospha le, Iol a ! 150 1111 . 

(P04 /P) 

Total Dissolved Sol ids 250 ml. 
(TDS ) 

Spec i f i c Co11cl11c l iv i l y 250 ml . 

Sul fate 250 ml . 

TDC, So lulJle I 25 1111 . 

Turbidity 150 ml . 

p G, 

p G, 

G, p 

G, Teflon-lined Cap 

G, p 

G, p 

G, p 

p G, 

G, p 

G, I' 

G, Teflon - lined Cap 

G, p 

G, p 

p G. 

G, p 

G, p 

G, r 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Fi l lra t i on 

None 

28 Days 

Room Temperature 28 Days 
Days - NSD\./R 

4·, NaOH to pH> 12 14 Days 

4·, H2S04 to pH< 2 28 Days 

28 Days 

4. 2 Days 

28 Days 

4. 2 Days 

28 Days 

4. 2 D.iys 

28 Days 

28 Days 

4. 7 Days 

4. 28 Days 

4. 28 Days 
7 Da vs NPO\./R 

28 !lays 

4. 2 Days 

None lnmed i J t e l y Temperature G, I' 

So i 1 s & S l uclges Cool 6 Mont h s Total Metal s 32 oz \./icle Mouth G 
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Explosives 

Kj~ldah l Nitrogen, 
Total (T Ktl) 

tn t rite/Nitrat e 
Nitrogen (NO NO ) 

Phosphorus, Available 
(P04/A) 

: :::;::::::::::::: ·\./\}\::::::\\:·:······. 
,:·: \:. -:MINI11UM : 
tR~ti µ t i{~tt¢~'t~ ) -. 

100 g 

60 g soi 1 

60 g soil 

60gsoil 

\.litle Mou th G 
w/Teflon Liu 

P or G, \.li de Mouth 

P or G, \.lide Mouth 

P or G, \.lide Mouth 

._ ... _ ~:~~¢IX11:Jit:!l' 
J\/ l?R~FAM.'!'.lQ~ 

Protec l from 
Sunlight 

So i l s & Sl udges 

Soils & Sludges 

4'C 

4'C 

4'C 

.TIME 

>30 Days 

60 Days 

60 Days 

60 Days 

NOTE: 

P = polyethylene 
G = glass 
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The dedicated sampling equipment should never be placed directl y on 
the ground or come in contact with other contaminated surfaces during 
the sampling process. In the event contamination occurs RVAAP 
personnel will discontinue the sampling process until the dedicated 

~------ba1ler or sampling equipment is decontaminated. The decontamination 
procedure will consist of washing in alcohol (isopropyl), followed by 
a nonphosphate detergent scrub/ scouring followed by a minimum of two 
rinses of distilled water or until all visible signs of detergent are 
removed. All fluids used in the decontamination process will be 
collected and disposed of in the RVAAP sewage treatment/ collection 
system. 

Field Analyses 

RVAAP personnel will perform pH and temperature field measurements. 

• 

pH Field measurements will be performed both after well purging and 
after sampling of the respective mon i toring well. To a void 
contamination, all well pH measurements will be performed by 
extracting via the dedicated bai l er a representativ e well samp l e a nd 
transferring to a suitable clean plastic container. The conta i ner 
will be gently rinsed at least twice with the wel l samp l e prior t o 
filling the container and placement of the pH probe for measurement. 
Practical methodology used to transfer sample from bai l er to containe~ 
will be exercised; minimizing agitation and atmospheric contact. The 
pH probe will be standardized with known 4.0, 7.0, and 10.0 pH 
standard buffer solution. The probe will be thoroughly cleaned/ rinsed 
with deionized (DI) water and aired to remove DI excess. Temperature 
compensation between probe and sample will be performed using an ASTM 
certified thermometer or a thermometer that has been e v aluated and 
recalibrated against a certified thermometer. RVAAP's pH meter by 
choice will be an Orion 290-A model for field pH measurements. 

A temperature reading will be taken of the well and sample congruous 
with the time the pH measurement is taken. The temperature reading 
will be taken by a thermometer that's either ASTM certified or one 
that's been evaluated and calibrated against the certi fi ed 
thermometer. 

Due to the relative stability of a substance's specific conductivi t y 
(analogous to electrical resistance in micromhos) RVAAP elects that 
this analysis be performed at the contracted laboratory . 

Field and Laboratory Oualitv Assurance/Oualitv Control (OA / OC) 

Quality control in the field sampling methodology will be managed by 
trip blanks and duplicate samples. 

• 
Trip blank containers will be sourced from the contracted laboratory 
containing the appropriate quantity of preservative and Type II 
reagent grade water. The number of trip blanks will be determined by 
the number of sampling events. A sampling event will be qualified as 
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_each day that sampling occurs. If the process requires two days to 
complete all sample acquisitions then two trip blanks will accompany 
the sampling barrage returning to the contracted laboratory. If 
sample acquisition is completed within one day then only one trip 

~~~~i~nk package will be processed for shipment to the laboratory. 

Duplicate samples will follow the same scheme as the trip blanks per 
sampling event. The well site where duplicate samples are to be 
obtained will be randomly selected prior to entering the well field. 
Duplicate sample selection is to be identified by random drawing from 
one of the five wells within site. If it is determined that the 
sampling event will require two days to complete then another 
duplicate will be determined in the same manner mentioned. A 
duplicate sample's site will never be revisited until all five 
monitoring wells have been selected as a QC duplicate sample site. 

Laboratory QC shall be administered via laboratory equipment blanks. 
These QC blanks shall be used to identify matrix interferences and 
equipment and reagent performance. The quantity of equipment blanks 
shall be generated as prescribed by the laboratory's QA/QC protocol. 

Field Logbook - Field Data Recordkeeping 

• 
Figure 4 delineates the type of field data that is recorded by RVAAP 
personnel during a sampling period at a particular compliance 
monitoring point. The field data is kept for each well in a ring 
binder type notebook. 

Chain of Custody 

Properly labelled samples will be placed into the contracted 
laboratory's provided coolers and maintained by RVAAP personne l until 
completion of that day's sampling round. At the end of the day's 
sampling, the samples will be transported to a designated secure area. 
The secure area will be a locked refrigerated unit maintaining 
temperatures no greater than 4°C. At the point of samples and cooler 
transfer to the secured refrigeration unit a chain of custody will be 
documented with a sample tracking form titled as a Chain of Custody 
Record (CCR); an example of which is provided as Figure 5. All 
internal and external custody exchanges of the samples and cooler will 
be documented on the CCR until there is final receipt by the 
contracted laboratory. The laboratory will administer their own CCR 
once they assume custody of RVAAP's samples. To finalize the chain of 
custody process data generated from the appropriate laboratory 
analyses will be compiled into a formal report. The contracted 
laboratory's final formal report shall identify test description, 
results, the analytical processes detection limits, units of 
expression, date analyzed, and analyst; which also will include the 

• 
same for all field, lab, and equipment blanks as QA/QC data . 



• FIGURE 4 

FIELD DATA LOGBOOK SHEET 

RAMSDELL LANDFILL GROUNDWATER MONITORING 

1. Well Identification No. 

2. Well Depth: (From top of casing to screen bottom ) 

3. Static Water Level Depth: 

Measurement Technique: 

4 • Presence of Immiscible Layers (Y or N): 

Detection Method: 

5. Well Yield - High or Low: 

6. Well Purge Procedure/ Equipment: 

7 . Date and Ti me Well Purged: Date: • 
Time: 

8. Purge Volume: 

Purge Pumping Rate: 

9. Collection Method of I mmiscible Layers ( If i tern #4 is " Y" ) : 

Sample I.D. NOs for Immiscible Layers: 

10. Personnel Performing Purge: (For this well report ) 

11. Sample Withdrawal Procedure/ Equipment: 

• 12. Date and Time of Sample Collection: Date: 

Time: 
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FIELD DATA LOGBOOK SHEET 
PAGE 2 
WELL NO. 

13: Sample Container Data: ----~-~ ANALYTICAL 
TYPE (P, G) SAMPLE I.D . PRESERVATIVE( S) PARAMETER 

• 

• 
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FIELD DATA LOGBOOK SHEET 
PAGE 3 
WELL NO. 

14. Field Analysis Data and Method: 

pH After Purge: Method: 

pH At Sampling: Method: 

Water Sample Temperature: ·c 

15. Sample Distribution and Transporter: 

Point of Destination: 

Agent of Transport: 

16. Personnel Performing Sampling: (For this well report ) 

17. Field Observations During Sampling Event: • 
18. Climatic Conditions: 

Air Temperature: ·c 

19. Internal Temperature of Field (refrigerated) Container: 

· c 

20. Internal Temperature of Shipping (refrigerated) Container: 

·c 

• 
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FIELD DATA LOGBOOK SHEET 
PAGE 4 
WELL NO. 

21. Well Sampling Sequence: ----""""" 
MW-1: Date: 

MW-2: Date: 

MW-3: Date: 

MW-4: Date: 

MW-5: Date: 

• 

• 
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FIGURE 5 - ~HAIN OF CUSTODY RECORD 

~ 

• 

ENVIRONMENTAL ~ESEARCH GROUP, INC. • 

PROJECT SAMPLERS (S ignature) 

I 

11----------------------+-----------------------------------.1 

Relinquished by: (S ignature) Rece ived by: (S i gnature) Date Ti me 

Relinquished by: (Signature) Rece i ved by: (S ignature) Date Time 

Relinquished by: (Signature) Rece ived by: (Signature) Date Ti me 

Relinquished by: (Signature) Received by: (Signature ) Date Ti me 

Name and Address of Laboratory: 
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. STATISTICAL METHODOLOGY DETERMINING THE PRESENCE OF SIGNIFICANT IMPACT 
VIA THE USE OF ANALYTICAL DATASETS 

RV[',.AP will perform statistical investigation utilizing USEPA's Ground 
- ~ . . . . . . 

Water Information Tracking System/ Statistical Analysis System 
(GRITS/ STAT). GRITS/ STAT i s a comprehensiv e ground water computerized 
database system that is designed to store, analyze, and report data 
generated during the ground water monitoring period. GRITS/ STAT 4.12 
is the current version available with RVAAP's database system. RVAAP 
will continue to upgrade this system as newer GRITS/ STAT versions 
become available through USEPA. 

The established datasets from previous groundwater sampling at the 
landfill, and future datasets generated will be applied to 
GRITS/ STAT's in-line statistical method. Based upon a preliminary 
selection process and USEPA's experience, RVAAP has chosen the 
parametric Analysis Of Variance (ANOVA) . The GRITS/ STAT' s parame_tric 
ANOVA program tests to determine whether differences between 
background well means and compliance we l l means are statistica l l y 
significant. The regulator and reader are being made aware o f the 
potential that parametric ANOVA may not be a suitable choice for the 
RVAAP data. The GRITS/ STAT system has a bui l t-in Methods - Norma lit y 

• 
(M-N) compatibility program. The M-N makes a program analysis of the 
dataset to determine if there exists a statistical non-normality 
applicable to the use of parametric ANOVA. If statistical ev idence 
delineates non-normality then another method must be selected other 
than parametric ANOVA. The GRITS/ STAT system has the availability of 
several built-in alternate statistical methods. It will be a matter 
of applying the RVAAP dataset to a method that M- N determines to hav e 
statistical evidence of normality . Based upon EPA's historica l 
recommendation of parametric ANOVA, RVAAP has to assume stat i stical 
non-normality will not be an issue. 

If, at any of the monitoring wells it is determined that there has 
been a statistically significant change from background values for any 
of the measured parameters, RVAAP will follow the procedures specif i ed 
in OAC 3745-27-10 (D) (8). If a significant change is confirmed, the 
procedures specified in OAC 37 45-27-10 E will be followed . 

• 

http:RV[',.AP
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(~K;) MKM Engineers, Inc. 

• 
Geotechnical. Environmental and Remediation Services 

November 16, 2001 

Christopher Jones, Director 
Ohio Environmental Protection Agency 
Lazarus Government Center 
P.O. Box 1049 
Columbus, Ohio 43216-1049 

Re: Initial Sampling Event, Ramsdell Quarry Landfill 
9/11/01 Groundwater Assessment Plan 
Ravenna Army Ammunition Plant's (RVAAP) 

Dear Director Jones: 

• 
On behalf of the US Army's Operation Support Command at the Ravenna Army 

Ammunition Plant, MKM Engineers, Inc. and Neal Environmental Services is providing 
this summary report in compliance with the Groundwater Assessment Plan (GAP), dated 
September 7, 2001 , for the closed solid waste landfill known as Ramsdell Quarry 
Landfill. The GAP was submitted in accordance with O.A.C. 3745-27-10, effective 
March 1, 1990, (hereafter referred to as O.A.C. 3745-27-10). In accordance with O.A.C. 
3745-27-10 the GAP called for the sampling and analysis of wells RQL MW-006 
(upgradient) and RQL MW-007 (impacted downgradient) for all parameters listed in 
Appendix II to O.A.C. 3745-27-10 as well as a list of specific explosive materials and 
propellants. Further, the GAP and 0.A.C. 3745-27-10, required that the sampling be 
conducted by September 25, 2001 and that the analytical results be submitted to you not 
more that 60 days after the sampling event and not more than 15 days after receiving the 
results of the analysis. 

On September 20, 2001, the RVAAP sampled RQL MW-006 and RQL MW-007. 
On September 25, 2001 , MKM was notified that due to laboratory handling difficulties, 
the cyanide analyte would require resampling. The OEPA NEDO was immediately 
notified of this situation by email. The two monitoring wells were resampled on 
September 26, 2001 and submitted for analysis. On November 5, 2001 , the RVAAP 
received all of the analytical results from this initial sampling event. Today, via this letter 
and attachments the RV AAP is submitting these analytical results to you in accordance 
with O.A.C. 3745-27-10. 

Attached to this summary report are copies of the analytical results obtained from 

• 
the September 20, 2001, sampling of RQL MW-006 and RQL MW-007 including the 
duplicate and field blank results (Appendix A), the data validation report in Appendix B 
and the field sampling forms in Appendix C. 

Ravenna Army Ammunition Plant, Building 1038, SL Rt. 5, Ravenna, OH 44266 
Phone: (330) 358-2920 Fax: (330) 358-2924 



Initial Sampling Event 
Ramsdell Quarry Landfill (~K;) Groundwater Assessment Piao 

November 16, 2001 

• The GAP and O.A.C. 3745-27-10 requires the evaluation of the sample results 
from RQL MW-006 and RQL MW-007, to determine if leachate or leachate derived 
constituents were identified as being numerically higher in RQL MW-007 (the down 
gradient well) than in RQL MW-006 (the above gradient well). The analytical results 
were validated and tabulated for ease of review. Those data which reflected an increase 
in concentration in the downgradient well, RQL MW-007, are presented in Table 1. 

Table 1 

RQL MW-007 Analytical Results that were Numerically Higher than 
RQL MW-006 Analytical Results 

• 

Parameter RQL MW-006 Analytical 
Result 

RQL MW-007 Analytical 
Result 

Arsenic 0.019 mg/L 0.053 mg/L 

Barium 0.021 mg/L 0.039 mg/L 

Iron 8.3 mg/L 39.0 mg/L 

Potassium Not Detected 9.1 mg/L 

Magnesium 45.0 mg/L 140.0 mg/L 

Sodium Not Detected 14.8 mg/L 

Zinc Not Detected 0.056 mg/L 

Chloromethane Not Detected 0.030 J ug/L 

Chloride 1.9 mg/L 7.0 mg/L 

Sulfate 224.0 mg/L 267.0 mg/L 

A review of this data was completed in comparison to the data validation report 
and the RVAAP Facility-wide Background concentrations. Based upon this review the 
results indicate that some of these parameters do not represent leachate or leachate 
derived constituents. Chloromethane was reported as a J value of 0.30 ug/L. The 
laboratory reporting limit for Chloromethane was 1.0 ug/L. The J qualifier indicates that 
the value is estimated given that it has been reported below the required laboratory 
reporting limit. Thus, while the laboratory reported detecting Chloromethane in the 
sample from RQL MW-007 the amount reported must be viewed as suspect. In addition, 
Chloromethane was also detected in the field blank with a reported J value of 0.15 ug/L. 

• 
Additionally, Chloromethane is routinely analyzed quarterly as part of the Ramsdell 
Quarry Landfill detection monitoring program. Over a period of 2 years and 11 sampling 
events Chloromethane has never been detected in a sample from RQL MW-007. Thus, it 

Ravenna Army Ammunition Plant, Building 1038, SL RL 5, Ravenna, OH 44266 
Phone: (330) 358-2920 Fax: (330) 358-2924 
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• is believed that any Chloromethane reported as detected in the RQL MW-007 sample was 
due to laboratory contamination. Several of the parameters noted in Table 1 above 
exhibit numerically higher concentrations in RQL MW-007 yet are actually lower than 
the established RVAAP Bedrock Ground Water Facility-wide Background Data 
concentrations, (see Table 2). This background data for RVAAP were developed during 
the Phase II Remedial Investigation (RI) for the Wmklepeck Burning Grounds (USACE 
1999b). 

Table 2 

RQL MW-007 Analytical Results that were Numerically Higher than 
RQL MW-006 but Lower t ban RVAAP Bedrock Ground Water Facility

wide Back Ground 

• 
Parameter R QL MW-007 Analytical 

Result 
RVAAP Bedrock Ground 

Water Facility-wide 
Background 

Concentration 

Barium 0.039 mg/L 0.241 mg/L 

Sodium 14.80 mg/L 49.70 mg/L 

Zinc 0.056 mg/L 0.193 mg/L 

Thus, the RV AAP does n ot believe that these parameters constitute leachate or 
leachate derived constituents fo und to be above background for the purposes of 0.A.C. 
3745-27-10. 

Based upon the above d ata, the assessment plan and O.A.C. 3745-27-10 the 
RV AAP will, upon the concurre nee of the Ohio EPA, develop a schedule for sampling 
RQL MW-008 and RQL MW-0 09 for Arsenic, Iron, Potassium, Magnesium, Chloride 
and Sulfate. 

Upon review of the anal ytical from this and prior sampling events several points 
come to light that should also be noted. While the RV AAP believes it is appropriate at 
this time to sample RQL MW-00 8 and RQL MW-009 for the above listed parameters, at 
the same time the RV AAP does not believe that the existing data support a theory that 
these parameters constitute le achate derived constituents that are impacting the 
groundwater. For example, the t urbidity in RQL MW-007 during the recent sampling 

• 
event was very high when comp ared to RQL MW-006 (see Appendix C). This can result 
in the detection of elevated meta ls. Slight variations in sampling techniques can produce 
very different turbidity results. In addition, historically it has been the RV AAP's position 

Ravenna Army Ammunitio n Plant, Building 1038, St Rt. 5, Ravenna, OH 44266 
Phone:( 330) 358-2920 Fax: (330) 358-2924 
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• that Iron, Potassium and Magnesium more commonly considered essential nutrient 
compounds and are not leachate-derived constituents related to the Ramsdell Quarry 
Landfill. Finally, the results for the parameters that were numerically higher in RQL 
MW-007 than in RQL MW-006 in this sampling event were generally consistent with the 
numerical historical results obtained in RQL MW-007. A more thorough analysis of these 
results may well show that they too do not actually represent values that are above 
background. The RV AAP believes a more appropriate time to address these issues and 
other issues more fully is following the sampling of RQL MW-008 and RQL MW-009 
and the analysis of those samples. Upon concurrence by the OEPA the RV AAP will 
proceed with the sampling of monitoring wells RQL MW-008 and RQL MW-009 for the 
parameters designated above. 

Sincerely, 

• 
Richard Callahan 
Environmental Program Manager 
MKM Engineers, Inc . 

Attachment 

cc: Jamal Singh, (Ohio EPA, NEDO) 
Eileen Mohr/ Todd Fisher, (Ohio EPA, NEDO) 
pjane Kurtich, (Ohio EPA, NEDO) 
lrwin Dreyfus, (OSC, Rock Island) 
Bili Ingold, (OSC, Rock Island) 
Mark Patterson, (OSC, RVAAP) 
Jim Mcgee, (Toltest, Oper. Contrtactor RVAAP) 
Ernie Neal, (NES) 

• 
Ravenna Army Ammunition Plant, Builfling 1038, St. Rt. 5, Ravenna, OH 44266 

Phone: (33Q) 358-29.)0 Fax: (330) 351J.r7924 
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Christopher Jones, Director 
Ohio Environmental Protection Agency 
Lazarus Government Center 
P.O. Box 1049 
Columbus, Ohio 43216-1049 

Re: Initial Sampling Event, Ramsdell Quarry Landfill 
9/11/01 Groundwater Assessment Plan 
Ravenna Army Ammunition Plant's (RVAAP) 

Dear Director Jones: 

• 
On behalf of the US Army' s Operation Support Command at the Ravenna Army 

Ammunition Plant, MKM Engineers, Inc. and Neal Environmental Services is providing 
this summary report in compliance with the Groundwater Assessment Plan (GAP), dated 
September 7, 2001 , for the closed solid waste landfill known as Ramsdell Quarry 
Landfill. The GAP was submitted in accordance with O.A.C. 3745-27-10, effective 
March 1, 1990, (hereafter referred to as O.A.C. 3745-27-10). In accordance with O.A.C. 
3745-27-10 the GAP called for the sampling and analysis of wells RQL MW-006 
(upgradient) and RQL MW-007 (impacted downgradient) for all parameters listed in 
Appendix II to O.A.C. 3745-27-10 as well as a list of specific explosive materials and 
propellants. Further, the GAP and O.A.C. 3745-27-10, required that the sampling be 
conducted by September 25, 2001 and that the analytical results be submitted to you not 
more that 60 days after the sampling event and not more than 15 days after receiving the 
results of the analysis. 

On September 20, 2001 , the RVAAP sampled RQL MW-006 and RQL MW-007. 
On September 25, 2001 , MKM was notified that due to laboratory handling difficulties, 
the cyanide analyte would require resampling. The OEPA NEDO was immediately 
notified of this situation by email. The two monitoring wells were resampled on 
September 26, 2001 and submitted for analysis. On November 5, 2001 , the RVAAP 
received all of the analytical results from this initial sampling event. Today, via this letter 
and attachments the RV AAP is submitting these analytical results to you in accordance 
with O.A.C. 3745-27-10. 

Attached to this summary report are copies of the analytical results obtained from 

• 
the September 20, 2001 , sampling of RQL MW-006 and RQL MW-007 including the 
duplicate and field blank results (Appendix A), the data validation report in Appendix B 
and the field sampling forms in Appendix C. 
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• The GAP and O.A.C. 3745-27-10 requires the evaluation of the sample results 
from RQL MW-006 and RQL MW-007, to determine if leachate or leachate derived 
constituents were identified as being numerically higher in RQL MW-007 (the down 
gradient well) than in RQL MW-006 (the above gradient well). The analytical results 
were validated and tabulated for ease of review. Those data which reflected an increase 
in concentration in the downgradient well, RQL MW-007, are presented in Table 1. 

Table 1 

RQL MW-007 Analytical Results that were Numerically Higher than 
RQL MW-006 Analytical Results 

• 

Parameter RQL MW-006 Analytical 
Result 

RQL MW-007 Analytical 
Result 

Arsenic 0.019 mg/L 0.053 mg/L 

Barium 0.021 mg/L 0.039 mg/L 

Iron 8.3 mg/L 39.0 mg/L 

Potassium Not Detected 9.1 mg/L 

Magnesium 45.0 mg/L 140.0 mg/L 

Sodium Not Detected 14.8 mg/L 

Zinc Not Detected 0.056 mg/L 

Chloromethane Not Detected 0.030 J ug/L 

Chloride 1.9 mg/L 7.0 mg/L 

Sulfate 224.0 mg/L 267.0 mg/L 

A review of this data was completed in comparison to the data validation report 
and the RVAAP Facility-wide Background concentrations. Based upon this review the 
results indicate that some of these parameters do not represent leachate or leachate 
derived constituents. Chloromethane was reported as a J value of 0.30 ug/L. The 
laboratory reporting limit for Chloromethane was 1.0 ug/L. The J qualifier indicates that 
the value is estimated given that it has been reported below the required laboratory 
reporting limit. Thus, while the laboratory reported detecting Chloromethane in the 
sample from RQL MW-007 the amount reported must be viewed as suspect. In addition, 
Chloromethane was also detected in the field blank with a reported J value of 0.15 ug/L. 

• 
Additionally, Chloromethane is routinely analyzed quarterly as part of the Ramsdell 
Quarry Landfill detection monitoring program. Over a period of 2 years and 11 sampling 
events Chloromethane has never been detected in a sample from RQL MW-007. Thus, it 

Ravenna Army Ammunition Plant, Building 1038, SL RL 5, Ravenna, OH 44266 
Phone: (330) 358-2920 Fax: (330) 358-2924 



•• 

Initial Sampling Event 
Ramsdell Quarry Landfill (~xM) Groundwater Assessment Piao 

November 16, 2001 

• is believed that any Chloromethane reported as detected in the RQL MW-007 sample was 
due to laboratory contamination. Several of the parameters noted in Table 1 above 
exhibit numerically higher concentrations in RQL MW-007 yet are actually lower than 
the established RVAAP Bedrock Ground Water Facility-wide Background Data 
concentrations, (see Table 2). This background data for RVAAP were developed during 
the Phase II Remedial Investigation (RI) for the Wmklepeck Burning Grounds (USACE 
1999b). 

Table 2 

RQL MW-007 Analytical Results that were Numerically Higher than 
RQL MW-006 but Lower than RVAAP Bedrock Ground Water Facility

wide Back Ground 

Thus, the RV AAP does not believe that these parameters constitute leachate or 
leachate derived constituents found to be above background for the purposes of 0.A.C. 
3745-27-10. 

Based upon the above data, the assessment plan and O.A.C. 3745-27-10 the 
RVAAP will, upon the concurrence of the Ohio EPA, develop a schedule for sampling 
RQL MW-008 and RQL MW-009 for Arsenic, Iron, Potassium, Magnesium, Chloride 
and Sulfate. 

Upon review of the analytical from this and prior sampling events several points 
come to light that should also be noted. While the RV AAP believes it is appropriate at 
this time to sample RQL MW-008 and RQL MW-009 for the above listed parameters, at 
the same time the RV AAP does not believe that the existing data support a theory that 
these parameters constitute leachate derived constituents that are impacting the 
groundwater. For example, the turbidity in RQL MW-007 during the recent sampling 

Parameter RQL MW-007 Analytical 
Result 

RVAAP Bedrock Ground 
Water Facility-wide 

Background 
Concentration 

Barium 0.039 mg/L 0.241 mg/L 

Sodium 14.80 mg/L 49.70 mg/L 

Zinc 0.056 mg/L 0.193 mg/L 

• 
event was very high when compared to RQL MW-006 (see Appendix C). This can result 
in the detection of elevated metals. Slight variations in sampling techniques can produce 
very different turbidity results. In addition, historically it has been the RV AAP' s position 

Ravenna Army Ammunition Plant, Building 1038, SL RL 5, Ravenna, OH 44266 
Phone: (330) 358-2920 Fax: (330) 358-2924 



Initial Sampling Event 
Ramsdell Quarry Landfill (~KM) Groundwater Assessment Plan 

November 16,2001 

• that Iron, Potassium and Magnesium more commonly considered essential nutrient 
compounds and are not leachate-derived constituents related to the Ramsdell Quarry 
Landfill. Finally, the results for the parameters that were numerically higher in RQL 
MW-007 than in RQL MW-006 in this sampling event were generally consistent with the 
numerical historical results obtained in RQL MW-007. A more thorough analysis of these 
results may well show that they too do not actually represent values that are above 
background. The RV AAP believes a more appropriate time to address these issues and 
other issues more fully is following the sampling of RQL MW-008 and RQL MW-009 
and the analysis of those samples. Upon concurrence by the OEPA the RV AAP will 
proceed with the sampling of monitoring wells RQL MW-008 and RQL MW-009 for the 
parameters designated above. 

Sincerely, 

• 
Richard Callahan 
Environmental Program Manager 
MKM Engineers, Inc . 

Attachment 

cc: Jamal Singh, (Ohio EPA, NEDO) 
Eileen Mohr I Todd Fisher, (Ohio EPA, NEDO) 
pjape Kurlich, (Ohio EPA, NEDO) 
Jrwin Dreyfus, (OSC, Rock Island) 
BilJ Ingold, (OSC, Rock Island) 
Mark Patterson, (OSC, RVAAP) 
Jim Mcgee, (Toltest, Oper. Contrtactor RVAAP) 
Ernie Neal, (NES) 

• 
Ravenna Army Ammunition Plant, Builfling 1038, St. Rt. 5, Ravenna, OH 44266 

Phone: (330) 358-29,)0 Fax: (330) 35~924 





• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlAP Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 10/01/01 Analysis Date .. : 10/01/01 
Prep Batch# ... : 1274204 
Dilution Factor: 1 Method . ........ : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Dichlorodifluoromethane ND 1. 0 ug/ L 
Acetonitrile ND 20 ug/ L 
Acrolein ND 20 ug/ L 
Allyl chloride ND 2.0 ug / L 
1,3 - Dichloropropane ND 1. 0 ug / L 
2,2-Dichloropropane ND 1. 0 ug / L 
1,1-Dichloropropene ND 1. 0 ug / L 
Ethy l methacry late ND 1.0 ug / L 
Isobuty l alcoho l ND 50 ug/L 
Methyl methacrylate ND 2.0 ug / L 
Propionitrile ND 4.0 ug / L 
4-Methy l-2-pentanone ND 10 ug / L 

(MIBK) 

. cetone 1.9 J 10 ug/L 
cry lonitrile ND 20 ug/ L 

Benzene ND 1.0 ug / L 
Bromochloromethane ND 1.0 ug / L 
Bromodichloromethane ND 1.0 ug / L 
Br omoform ND 1. 0 ug/L 
Bromomethane ND 1. 0 ug/ L 
2 - Butanone ND 10 ug / L 
Carbon disulfide ND 1. 0 ug / L 
Carbon tetrachloride ND 1 . 0 ug/ L 
Chlorobenzene ND 1. 0 ug / L 
Dibromochloromethane ND 1.0 ug / L 
1,2-Dibromo - 3-chloro- ND 7.0 ug / L 

propane 
Chloroethane ND 1. 0 ug / L 
Chloroform ND 1. 0 ug / L 
Chloromethane ND 1.0 ug / L 
1,2-Dibromoethane ND 1. 0 ug / L 
Dibromomethane ND 1.0 ug / L 
1,2-Dichlorobenzene ND 1. 0 ug / L 
1,4-Dichlorobenzene ND 1. 0 ug / L 
trans-1,4-Dichloro- ND 1. 0 ug / L 

2-butene 
1,1-Dichloroethane ND 1. 0 ug / L 
1,2-Dichloroethane ND 1. 0 ug / L 

. 1 , 1-Dichloroethene ND 1. 0 ug / L 

(Continued on next page ) 



• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-001 

PARAMETER 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Trichlorofluoromethane 
2-Hexanone 
Iodomethane 
Methylene chloride 
Styrene 
1 , 1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1 , 1 , 2-Trichloroethane 
Trichloroethene 

• 
1,2,3-Trichloropropane 
Viny l acetate 
Viny l chloride 
Xylenes (total ) 
Chloroprene 
1,3-Dichlorobenzene 
Methacrylonitrile 

SURROGATE 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

NOTE(S): 

Work Order# ... : 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.1 B 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
106 
105 
96 
88 

EI<W2Q1AP 

REPORTING 
LIMIT 
1. 0 

1. 0 

1. 0 

1. 0 

1.0 
1. 0 

1.0 
10 
1. 0 

1.0 
1. 0 

1 . 0 
1. 0 

1.0 
1.0 

1. 0 

1.0 
1.0 
1. 0 

10 
1.0 
1.0 
2.0 
1 . 0 
2.0 

RECOVERY 
LIMITS 
(73 - 122) 
(61 128 ) 
(76 110) 

(74 116 ) 

Matrix ......... : WG 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug / L 
ug / L 
ug/ L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug/ L 
ug / L 
ug/ L 
ug / L 
ug/ L 

J Estimated result. Result is less than RL. 

B Method blank contaminarion. The associa1ed method blank contains the rarge1 analy1e at a reportable level. 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

TOTAL Metals 

Lot-Sample# ... : AlI210297-001 Matrix ....... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER# 

Prep Batch # ... : 1267112 
Zinc ND 0.050 mg/L SW846 6010B 09/24-09/25/01 EKW2QlA6 

Dilution Factor: l 

Silver ND 0.010 mg/L SW846 6010B 09/24-09/25/01 EKW2Q1A3 
Dilution Factor: l 

Arsenic 0.019 0.0050 mg/L SW846 6010B 09/24-09/25/01 EKW2Q1AQ 
Dilution Factor : l 

Barium 0.021 0.010 mg/L SW846 6010B 09/24-09/25/01 EKW2QlAV 
Di lution Factor: l 

Beryllium ND 0.0040 mg/L SW846 6010B 09/24-09 /2 5 / 01 EKW2Q1AW 
Dilution Factor: l 

111 5.0 mg/L SW846 6010B 09/24 - 09/25/01 EKW2Q1A8 . lcium 
Dilution Factor: l 

Cadmium ND 0.0050 mg/L SW846 6010B 09 /24-0 9/25/01 EKW2Q1AX 
Dilution Factor: l 

Cobalt ND 0 . 050 mg/L SW846 6010B 09/24-09/25 /0 1 EKW2Q1AO 
Dilut ion Factor : l 

Chromium ND 0.010 mg/L SW846 6010B 09/24-09/25/01 EKW2Q1A7 
Dilution Factor: l 

Copper ND 0.010 mg/L SW846 6010B 09/24-09/25/01 EKW2Q1Al 
Dilution Factor: l 

Iron 8.3 0.10 mg/L SW846 6010B 09/24 - 09/25/01 EKW2Q1A9 
Dilution Factor: l 

Potassium ND 5.0 mg/L SW846 6010B 09/24-09 / 25/01 EKW2Q1CA · 
Dilution Factor: l 

Magnesium 45.0 5.0 mg/L SW846 6010B 09/24 - 09/25/01 EKW2Q1CC 
Dilution Factor: l 

• 
Manganese 5.1 0.015 mg/L SW846 6010B 09/24 - 09/25/01 EKW2Q1CD 

Dilution Factor : l 

(Continued on next page) 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

TOTAL Metals 

Lot - Sample# ... : AlI210297 -0 01 Matrix ......... : WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER# 
Sodium ND 5.0 mg/L SWB46 6010B 09/24-09/25/01 EKW2QlA4 

Dilution Factor: 1 

Nickel 0.25 0.040 mg/L SW846 6010B 09/24-09/25/01 BKW2Q1A2 
Dilution Factor: 1 

Lead ND 0.0030 mg/L SW846 60 10B 09/24-09/25/01 EKW2QlAR 
Dilution Factor: 1 

Antimony ND 0 .0 60 mg/L SW846 6010B 09 /24- 09 /2 5 /0 1 EKW2QlAU 
Dilution Factor : 1 

Dilution Factor, 

Selenium ND 0.0050 mg/L SW846 6010B 09/24-09/25/01 EKW2QlAT 
1 

Tin ND 0.10 mg/ L SW846 6010B 09/24-09/25/01 EKW2QlCE 
Dilution Factor: 1 

. hallium ND Wa 0.0020 mg/L SW846 7841 09/24-09 / 25/01 EKW2QlCF 
Dilution Factor: 1 

Vanadium ND 0.050 mg/L SW846 6010B 09 / 24-09 / 25/01 EKW2QlA5 
Dilution Factor: 1 

Mercury ND 0.00020 mg/L SW846 7470A 09/24-09/25/01 EKW2QlCG 
Dilution Factor: 1 

NOTE(S) : 
Wa Post digestion spike recovery fell between 40-85 % due to matrix interference . 

• 



-----

• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

General Chemistry 

Lot - Sample# ... : Al I2 10 297-0 01 Work Order# ... : EKW2Q Matrix ... . ... . . : WG 
Date Sampled ... : 09 /2 0 / 01 09 :15 Date Received .. : 09 / 20 / 01 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 
pH (liquid) 8.0 No Units MCAWW 150.1 09/22/01 1267393 

Dilution Facto r : 1 

Chloride 1.9 1.0 mg/L MCAWW 300.0A 09/25/01 1269389 
Dilution Facto r : 1 

He xava lent ND 0 . 02 mg/L SW846 7196A 09/21/01 1268450 
Chromium 

Dilution Factor : 1 

Nitrate-Nitrite ND 0 . 1 mg/L MCAWW 353.2 09 / 24/01 1268415 
Dilution Factor: 1 

Nitrocellulose ND a. so mg/L MCAWW 353.2 09 / 29 - 1 0/ 04 / 0_ 12 74466 
Di lution Factor: 1 

. itrogen, as Ammonia 0.3 0 . 2 mg/L MCAWW 350.3 10/01/01 12 75093 
Di l ut i on Factor : 1 

Sulfate 224 2.0 mg/L MCAWW 300. QA 09/25/01 1269392 
Di l ut i on Factor : 2 

Total phosphorus ND 0.1 mg/L MCAWW 365.2 09 / 26/01 1269443 
Dilut i on Factor : 1 

Total Alkalinity 260 5.0 mg/L MCAWW 310.1 09/22/01 1267433 
Dilut i on Fact or : 1 

Total Dissolved 540 10 mg/L MCAWW 160.1 09/25 - 09/26/01 1268169 
Solids 

Di l ut i on Factor : 1 

Total Organi c Carbon 11 1 mg/L SW846 9060 09/24/01 1268207 
Dilut i on Factor : 1 

Total Phenols ND 0. 040 mg/ L SW8 4 6 9065 1 0/ 03/ 0 1 1 2764 08 
Di lution Factor : 1 

Total Sul f ide ND l. 0 mg/L MCAWW 3 7 6 . 1 0 9/24/ 0 1 1 268 591 

Dilut i on Factor : 1 

• (Continued on next page ) 
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• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

General Chemistry 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2Q Matrix ......... : WG 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH# 

Turbidity 24 0.5 NTU MCAWW 180.1 09/21/01 1264521 
Dilution Factor: 1 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

General Chemistry 

Lot-Sample# ... : A1I280133-001 Work Order# ... : EK9ET Matrix ......... : WG 
Date Sampled ... : 09/26/01 13:55 Date Received .. : 09/27/01 

PREPARATION- PREP 
~PARAM~~-E_T_E_R~~~~~- _R~E~S_U_L_T~~ _R_L~~- ~UN-"--'I~T~S~~- _ME ___ TH_O~D~~~~~~ ANALYSIS DATE BATCH# 
Total Cyanide ND 0.010 mg/L MCAWW 335.2 10/02/01 1275384 

Dilution Factor : 1 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Lot-Sample# ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch# ... : 
Dilution Factor: 

A1I210297-001 Work Order# ... : 
09/20/01 09:15 Date Received .. : 
09/24/01 Analysis Date .. : 
1267101 
1 Method ......... : 

EI<W2Q1AJ 
09/20/01 
09/30/01 

SW846 8270C 

Matrix ......... : WG 

• 

• 

PARAMETER 
Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4 - Aminobiphenyl 
Anthracene 
Benzo (a ) anthracene 
Benzo (b ) f l uoranthene 
Benzo(k ) fluoranthene 
Benzo (ghi )pery lene 
Benzo (a ) p y rene 
Benzy l alcohol 
bis (2-Chloroethoxy) 

methane 
bis (2-Chloroethy l)-

ether 
bis (2-Chloro - 1 -

methy lethy l ) ether 
bis (2-Ethylhexyl) 

phthalate 
4-Bromopheny l pheny l 

ether 
Buty l benzy l phthalate 
p-Chloroaniline 
4 - Chloro - 3-methylphenol 
2 - Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl 

ether 
Chry sene 
Diallate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6 - Dichlorophenol 
Diethyl phthalate 
Thionazin 

RESULT 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 
ND 

ND 

ND 

REPORTING 
LIMIT 
10 
10 
10 
100 
50 
10 
10 
10 
10 
10 
10 
10 
10 

10 

10 

10 

10 

10 
10 
10 
10 
10 
10 

10 
20 
10 
10 
10 
50 
10 
10 
10 
50 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 

ug/ L 

ug/ L 

ug / L 

ug / L 

ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 

ug / L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 



MRM ENGINEERS INC I 
I 

Client Sample ID: RQLMW-06 ,. 
GC/MS Semivolatiles 

I 
Lot - Sample# ... : AlI210297-001 Work Order# ... : EKW2QlAJ Matrix ..... . .. . : WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a) -

anthracene 
3 , 3'-Dimethylbenzidine 
2,4-Dimethylphenol 
Dimethyl phthalate 
Di-n-octyl phthalate 
1,3-Dinitrobenzene 
4,6-Dinitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dini trotoluene 
Diphenylamine 
Disulfoton 
Ethyl methanesulfonate 

. amphur 
luoranthene 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenta-

diene 
Hexachloroethane 
Hexachloropropene 
Indeno(l,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
o-Toluidine 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 

. 3-Nitroaniline 

ND 20 
ND 20 
ND 20 

ND 50 
ND 10 
ND 10 
ND 10 
ND 10 
ND 50 

ND 50 
ND 10 
ND 10 
ND 10 
ND 50 
ND 10 
ND 100 
ND 10 
ND 10 
ND 10 
ND 10 
ND 50 

ND 10 
ND 100 
ND 10 
ND 10 
ND 20 
ND 50 
ND 20 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 50 
ND 10 
ND 10 
ND 50 
ND 50 

(Continued on next page) 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 

ug/ L 
ug/L 
ug / L 
ug/ L 
ug/L 
ug/L 
ug / L 
ug / L 
ug / L 
ug /L 
ug / L 
ug/L 

ug / L 
ug/L 
ug / L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug / L 
ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



MKM ENGINEERS INC 

• 
Lot-Sample# ... : AlI210297-001 

PARAMETER 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodi - n-butylarnine 
N-Nitrosodiethylarnine 
N-Nitrosodirnethylarnine 
N-Nitrosodi-n-propyl-

amine 
N-Nitrosodiphenylarnine 
N-Nitrosornethy lethy larnine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Ni tro-o-toluidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 

. Phenacetin 
Phenanthrene 
Phenol 
p - Pheny lene diarnine 
Phorate 
Pronarnide 
Pyrene 
Safrole 
1,2,4,5-Tetrachloro-

benzene 
2 , 3,4,6-Tetrachlorophenol 
1,2,4-Trichloro-

benzene 
2,4,5 - Trichloro-

phenol 
2,4,6 - Trichloro -

phenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,5-Trinitrobenzene 
Chlorobenzilate 

• 

Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Work Order# ... : EKW2QlAJ 

REPORTING 
RESULT LIMIT 
ND 50 
ND 10 
ND 10 
ND 50 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 
ND 1 0 
ND 10 
ND 1 0 
ND 20 
ND 10 
ND 50 
ND 10 
ND 20 
ND 10 
ND 10 
ND 100 
ND 50 
ND 20 
ND 10 
ND 20 
ND 10 

ND 50 
ND 10 

ND 10 

ND 10 

ND 50 

ND 50 
ND 10 

(Continued on next page) 

Matrix ......... : WG 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug/L 
ug/L 
ug/L 

ug/ L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug/ L 
ug/ L 
ug/ L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 

ug / L 
ug / L 

ug/L 

ug / L 

ug/L 

ug/L 
ug/L 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlAJ Matrix ......... : WG 

SURROGATE 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

PERCENT 
RECOVERY 
70 
68 
72 
12 
5.5 * 
8.6 * 

RECOVERY 
LIMITS 
(32 - 112) 
(30 - 110) 
(10 - 144) 
(10 - 113) 
(13 - 110) 
(21 - 122) 

NOTE(S): 
• Surrogate recovery is outside stated control limits . 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 
Prep Date ...... : 10/02/01 Analysis Date .. : 
Prep Batch# ... : 1275109 
Dilution Factor: 1 Method ......... : 

PARAMETER RESULT 
Acenaphthene ND 
Acenaphthylene ND 
Acetophenone ND 

2 - Acetylaminofluorene ND 
4-Aminobiphenyl ND 

Anthracene ND 

Benzo(a ) anthracene ND 

Benzo (b ) fluoranthene ND 

Benzo(k ) fluoranthene ND 

Benzo(ghi)pery lene ND 

Benzo (a ) p y rene ND 

Benzyl alcohol ND 

bis (2-Chloroethoxy) ND 

• methane 
is (2-Chloroethyl ) - ND 

ether 
bis ( 2 - Chloro-l- ND 

methylethyl) ether 
bis (2 - Ethylhexyl) ND 

phthalate 
4 - Bromopheny l pheny l ND 

ether 
Buty l benzyl phthalate ND 

p - Chloroaniline ND 
4 - Chloro-3-methylphenol ND 

2-Chloronaphthalene ND 

2 - Chloroph~nol ND 
4 - Chlorophenyl pheny l ND 

ether 
Chrysene ND 

Diallate ND 
Dibenz(a,h)anthracene ND 

Dibenzofuran ND 

Di-n-butyl phthalate ND 

3,3'-Dichlorobenzidine ND 

2,4-Dichlorophenol ND 
2,6-Dichlorophenol ND 
Diethyl phthalate ND 

. Thionazin ND 

EKW2Q2AJ Matrix ......... : WG 
09/20/01 
10/06/01 

SW846 8270C 

REPORTING 
LIMIT UNITS 
10 ug/L 
10 ug/L 
10 ug/L 
100 ug/L 
so ug/L 
10 ug/L 
10 ug/L 
1 0 ug/L 
10 ug/L 
10 ug/ L 
1 0 ug/L 
10 ug/L 
10 ug/ L 

10 ug/L 

10 ug/L 

10 ug/L 

10 ug/ L 

10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

10 ug/L 
20 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
so ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
so ug/L 

(Cont inued on next page) 



• 
Lot-Sample# ... : AlI210297-001 

PARAMETER 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)-

anthracene 
3,3' - Dimethylbenzidine 
2,4-Dimethylphenol 
Dimethyl phthalate 
Di-n-octyl phthalate 
1,3 - Dinitrobenzene 
4,6-Dinitro -

2-methy lphenol 
2,4-Dinitrophenol 
2 , 4 - Dinitrotoluene 
2,6 - Dinitrotoluene 
Dipheny lamine 
Disulfoton 
Ethy l methanesulfonate 

. Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocy clopenta-

diene 
Hexachloroethane 
Hexachloropropene 
Indeno (l,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
o-Toluidine 
3 - Methylcholanthrene 
Methy l methanesulfonate 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 

• 
2-Nitroaniline 
3-Nitroaniline 

MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Work Order# ... : EKW2Q2AJ 

REPORTING 
RESULT LIMIT 
ND 20 
ND 20 
ND 20 

ND so 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND so 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 100 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND 10 
ND 100 
ND 10 
ND 10 
ND 20 
ND so 
ND 20 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 10 
ND so 
ND so 

(Continued on next page) 

Matrix ......... : WG 

UNITS 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 

ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug/ L 
ug / L 
ug/ L 
ug/ L 
ug / L 
ug / L 
ug / L 

ug / L 
ug / L 
ug/L 
ug/ L 
ug/ L 
ug / L 
ug/L 
ug / L 
ug / L 
ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 



• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2Q2AJ Matrix ......... : WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
4-Nitroaniline ND so ug/L 
Nitrobenzene ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Nitrophenol ND so ug/L 
N-Nitrosodi-n-butylamine ND 10 ug/L 
N-Nitrosodiethylamine ND 10 ug/L 
N-Nitrosodimethylamine ND 10 ug/L 
N-Nitrosodi - n-propyl- ND 10 ug/L 

amine 
N-Nitrosodiphenylamine ND 10 ug/L 
N-Nitrosomethylethylamine ND 10 ug/ L 
N-Nitrosopiperidine ND 10 ug/ L 
N-Nitrosopyrrolidine ND 10 ug/ L 
S-Nitro - o-toluidine ND 20 ug/ L 
Pentachlorobenzene ND 10 ug/ L 
Pentachloronitrobenzene ND so ug/ L 
Pentachlorophenol ND 10 ug/ L 

. Phenacetin ND 20 ug/ L 
Phenanthrene ND 10 ug/ L 
Phenol ND 10 ug/ L 
p-Phenylene diamine ND 100 ug/ L 
Phorate ND so ug/ L 
Pronamide ND 20 ug/ L 
Pyrene ND 10 ug/ L 
Safrole ND 20 ug/ L 
1,2,4,S - Tetrachloro- ND 10 ug/ L 

benzene 
2,3,4,6 - Tetrachl orophenol ND so ug/ L 
1,2,4 - Trichloro - ND 10 ug/L 

benzene 
2,4,S-Trichloro- ND 10 ug/ L 

phenol 
2,4,6 - Trichloro- ND 10 ug/ L 

phenol 
0,0,0- Triethylphosphoro- ND so ug/ L 

thioate 
1,3,S-Trinitrobenzene ND so ug/L 
Chlorobenzilate ND 10 ug/ L 

(Cont i nued on next page ) 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2Q2AJ Matrix ......... : WG 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Nitrobenzene-dS 89 (32 - 112) 
2-Fluorobiphenyl 75 (30 - 110) 
Terphenyl-dl4 64 (10 - 144 ) 
Phenol-dS 16 (10 - 113) 
2 - Fluorophenol 7.6 * (13 - 110 ) 
2,4,6-Tribromophenol 11 * (21 - 122) 

NOTE (S) : 

• Surrogate recovery is outside seated control limits . 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlAL Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch# ... : 1267178 
Dilution Factor: 1 Method ......... : SW846 8081A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Endosulfan sulfate ND 0.050 ug/L 
Endrin ND 0.050 ug/L 
Endrin aldehyde ND 0.050 ug/L 
Heptachlor ND 0.050 ug/L 
Heptachlor epoxide ND 0.050 ug/L 
Isodrin ND 0.10 ug / L 
Kepone ND 1. 0 ug/ L 
Methoxy chlor ND 0 . 10 ug / L 
Toxaphene ND 2.0 ug/ L 
Aldrin ND 0 . 050 ug / L 
alpha-BHC ND 0 . 050 ug / L 
beta-BHC ND 0 . 050 ug/ L 
delta - BHC ND 0.050 ug / L 

. amma-BHC (Lindane ) ND 0 . 050 ug / L 
hlordane (technical ) ND 0.50 ug / L 

4, 4 ' -DDD ND 0.050 ug / L 
4, 4' -DOE ND 0 . 050 ug / L 
4, 4' - DDT ND 0.050 ug / L 
Dieldrin ND 0 . 050 ug / L 
Endosulfan I ND 0 . 050 ug/ L 
Endosulfan II ND 0.050 ug / L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xylene 56 (39 - 130 ) 
Decachlorobiphenyl 26 (10 - 147 ) 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EI<W2Q1AM Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch# ... : 1267179 
Dilution Factor: 1 Method ......... : SW846 8082 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Aroclor 1016 ND 1.0 ug/L 
Aroclor 1221 ND 1.0 ug/L 
Aroclor 1232 ND 1.0 ug/L 
Aroclor 1242 ND 1. 0 ug/L 
Aroclor 1248 ND 1.0 ug/L 
Aroclor 1254 ND 1 . 0 ug/ L 
Aroclor 1260 ND 1.0 ug / L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m- xylene 69 (45 - 120 ) 
Decachlorobipheny l 28 (24 - 128 ) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC Sernivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlAC Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 09/26/01 Analysis Date .. : 10/14/01 
Prep Batch# ... : 1269103 
Dilution Factor: 1 Method ......... : SW846 8141A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Methyl parathion ND 1. 0 ug/L 
Parathion ND 1.0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tri phenyl phosphate 93 (41 - 155 ) 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-06 

Dissolved Trace Level Organic Compounds 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlCT Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 09/27/01 Analysis Date .. : 10/04/01 
Prep Batch# ... : 1270314 
Dilution Factor: 1 Method ......... : NONE UV/HPLC per 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Nitroguanidine ND 20 ug/L 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlAK Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1267107 
Dilution Factor: 1 Method ......... : SW846 8151A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,4-D ND 4.0 ug/L 
Dinoseb ND 0.70 ug/L 
2,4,5-TP (Sil vex) ND 1. 0 ug/L 
2,4,5-T ND 1. 0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2,4 - Dichlorophenylacetic acid 83 (43 - 111 ) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-06 

HPLC 

Lot-Sample# ... : AlI210297-001 Work Order# ... : EKW2QlCQ Matrix ......... : WG 
Date Sampled ... : 09/20/01 09:15 Date Received .. : 09/20/01 
Prep Date ...... : 09/25/01 Analysis Date .. : 09/27/01 
Prep Batch# ... : 1268126 
Dilution Factor: 1 Method ......... : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,3-Dinitrobenzene ND 0.20 ug/L 
2,4-Dinitrotoluene ND 0.13 ug/L 
2,6-Dinitrotoluene ND 0.13 ug/L 
Nitrobenzene ND 0.20 ug/L 
Nitroglycerin ND 2.5 ug/L 
1,3 , 5-Trinitrobenzene ND 0.20 ug / L 
2,4 , 6-Trinitrotoluene ND 0 . 20 ug / L 
HMX ND 0 . 50 ug / L 
RDX ND 0 . 5 0 ug / L 
Tetry l ND 0.2 0 ug/ L 
2-Nitrotoluene ND 0 .2 0 ug / L 
3 - Nitrotoluene ND 0 . 20 ug / L 
4 - Nitrotoluene ND 0.2 0 ug / L 

. 4-Amino-2,6- ND 0 . 20 ug / L 
dinitrotoluene 

2-Amino-4,6- ND 0.20 ug / L 
dinitrotoluene 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene 53 (53 - 133 ) 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3G1DH Matrix ......... : WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
cis-1,2-Dichloroethene ND 1. 0 ug/L 
trans-1,2-Dichloroethene ND 1. 0 ug/L 
1,2-Dichloropropane ND 1. 0 ug/L 
cis-1,3-Dichloropropene ND 1.0 ug/L 
trans-1,3-Dichloropropene ND 1 . 0 ug/L 
Ethylbenzene ND 1.0 ug/L 
Trichlorofluoromethane ND 1. 0 ug/L 
2-Hexanone ND 10 ug/L 
Iodomethane ND 1.0 ug/L 
Methylene chloride 0.49 J,B 1.0 ug/L 
Styrene ND 1.0 ug/L 
1,1,1,2 -Tetrachloroethane ND 1.0 ug/L 
1,1,2,2-Tetrachloroethane ND 1. 0 ug/L 
Tetrachloroethene ND 1.0 ug/L 
Toluene ND 1. 0 ug/ L 
1,1,1-Trichloroethane ND 1.0 ug/L 
1,1,2 -Trichloroethane ND 1.0 ug/L 

~ Trichloroethene ND 1.0 ug/L 
~ ,2,3-Trichloropropane ND 1. 0 ug/ L 

Vinyl acetate ND 10 ug / L 
Vinyl chloride ND 1.0 ug / L 
Xylenes (total) ND 1.0 ug/L 
Chloroprene ND 2.0 ug / L 
1,3-Dichlorobenzene ND 1. 0 ug/L 
Methacrylonitrile ND 2.0 ug / L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 103 (73 - 122 ) 
l,2-Dichloroethane-d4 102 (61 - 128) 
Toluene-dB 96 (76 - 110 ) 
4-Bromofluorobenzene 88 (7 4 - 116) 

NOTE (S) : 

J Estimated result. Result is less than RL. 

B Method blank contamination. The :i.ssociated method blank contains the target analyte at a reportable level. 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3G1Cl Matrix ......... : WG 
Date Sampled ... : 09 /20/ 01 10:10 Date Received .. : 09 /20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30 /01 
Prep Batch# ... : 1267101 
Dilution Factor: 1 Method ......... : SW846 8270C 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Acenaphthene ND 10 ug/L 
Acenaphthylene ND 10 ug/L 
Acetophenone ND 10 ug/L 
2-Acetylaminofluorene ND 100 ug/L 
4-Aminobiphenyl ND so ug/L 
Anthracene ND 10 ug/L 
Benzo (a ) anthracene ND 10 ug / L 
Benzo (b ) fluoranthene ND 10 ug/L 
Benzo(k) fluoranthene ND 10 ug / L 
Benzo (ghi)perylene ND 1 0 ug / L 
Benzo(a ) pyrene ND 10 ug / L 
Benzy l alcohol ND 10 ug/L 
bis (2-Chloroethoxy ) ND 10 ug / L 

• methane 
is (2-Chloroethy l ) - ND 10 ug / L 

ether 
bis (2- Chloro-l- ND 10 ug / L 

methylethy l) ether 
bis(2-Ethylhexyl ) ND 10 ug / L 

phthalate 
4-Bromopheny l pheny l ND 10 ug /L 

ether 
Butyl benzyl phthalate ND 10 ug / L 
p-Chloroaniline ND 10 ug/ L 
4-Chloro-3-methylphenol ND 10 ug/L 
2-Chloronaphthalene ND 10 ug/L 
2-Chlorophenol ND 10 ug / L 
4 - Chloropheny l pheny l ND 10 ug / L 

ether 
Chrysene ND 10 ug / L 
Diallate ND 20 ug / L 
Dibenz(a,h) anthracene ND 10 ug/L 
Dibenzofuran ND 10 ug/L 
Di-n-butyl phthalate ND 10 ug/L 
3,3'-Dichlorobenzidine ND 50 ug/L 
2,4 - Dichlorophenol ND 10 ug/L 
2,6 - Dichlorophenol ND 10 ug / L 
Diethyl phthalate ND 10 ug / L 

. Thionazin ND 50 ug/L 

(Continued on next page) 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC/MS Volatiles 

Lot-Sample# ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch# ... : 
Dilution Factor: 

AlI210297-002 Work Order# ... : 
09/20/01 10:10 Date Received .. : 
10/01/01 Analysis Date .. : 
1274204 
1 Method ......... : 

EKW3G1DH 
09/20/01 
10/01/01 

SW846 8260B 

Matrix ......... : WG 

. 

• 

PARAMETER 
Dichlorodifluoromethane 
Acetonitrile 
Acrolein 
Allyl chloride 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Ethyl methacrylate 
Isobutyl alcohol 
Methyl methacrylate 
Propionitrile 
4-Methyl-2-pentanone 

(MIBK) 

Acetone 
Acrylonitrile 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane 
Chlo roe thane 
Chloroform 
Chloromethane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
trans-1,4-Dichloro-

2-butene 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 

RESULT 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

1.8 J 
ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
0.30 J 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

REPORTING 
LIMIT 
1. 0 
20 
20 
2.0 
1.0 
1.0 
1.0 
1 . 0 
50 
2.0 
4.0 
10 

10 
20 
1. 0 
1.0 
1.0 
1.0 
1. 0 
10 
1. 0 
1. 0 
1. 0 
1.0 
7.0 

1.0 
1. 0 
1.0 
1. 0 
1.0 
1.0 
1. 0 
1.0 

1.0 
1.0 
1.0 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug / L 
ug/L 
ug/ L 
ug / L 
ug/L 
ug / L 

ug/L 
ug/ L 
ug / L 
ug/ L 
ug/ L 
ug / L 
ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

(Continued on next page) 



MKM ENGINEERS INC 

• 
Lot - Sample# ... : AlI210297-002 

PARAMETER 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a) -

anthracene 
3,3'-Dimethylbenzidine 
2,4-Dimethylphenol 
Dimethyl phthalate 
Di-n-octyl phthalate 
1,3-Dinitrobenzene 
4,6-Dinitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Disulfoton 
Ethyl methanesulfonate 

. Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenta-

diene 
Hexachloroethane 
Hexachloropropene 
Indeno(l,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
o-Toluidine 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 

. 3-Nitroaniline 

Client Sample ID: RQLMW- 07 

GC/MS Semivolatiles 

Work Order# ... : EKW3G1Cl 

REPORTING 
RESULT LIMIT 
ND 20 
ND 20 
ND 20 

ND so 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND so 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 100 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND 10 
ND 100 
ND 10 
ND 10 
ND 20 
ND so 
ND 20 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 10 
ND so 
ND so 

(Continued on next page) 

Matrix ......... : WG 

UNITS 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



MKM ENGINEERS INC 

• 
Lot-Sample# ... : A1I2l0297-002 

PARAMETER 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodi-n-propyl-

amine 
N-Nitrosodiphenylamine 
N-Nitrosomethylethylamine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 

. Phenacetin 
Phenanthrene 
Phenol 
p-Phenylene diamine 
Phorate 
Pronamide 
Pyrene 
Safrole 
1,2,4,5-Tetrachloro-

benzene 
2,3,4,6-Tetrachlorophenol 
1,2,4-Trichloro-

benzene 
2,4,5-Trichloro-

phenol 
2,4,6-Trichloro-

phenol 
0,0,0-Triethylphosphoro-

thioate 
1,3,S-Trinitrobenzene 
Chlorobenzilate 

• 

Client Sample ID: RQLMW-07 

GC/MS Semivolatiles 

Work Order# ... : EKW3G1Cl 

REPORTING 
RESULT LIMIT 
ND so 
ND 10 
ND 10 
ND so 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 
ND 10 
ND 10 
ND 10 
ND 20 
ND 10 
ND 50 
ND 10 
ND 20 
ND 10 
ND 10 
ND 100 
ND so 
ND 20 
ND 10 
ND 20 
ND 10 

ND 50 
ND 10 

ND 10 

ND 10 

ND 50 

ND 50 
ND 10 

(Continued on next page) 

Matrix ......... : WG 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug / L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-002 Work Order# ... : 

PERCENT 
SURROGATE RECOVERY 
Nitrobenzene-dS 73 
2-Fluorobiphenyl 69 
Terphenyl-dl4 76 
Phenol-dS 53 
2-Fluorophenol 40 
2,4,6-Tribromophenol 47 

• 

Matrix ......... : WG EKW3G1Cl 

RECOVERY 
LIMITS 
(32 - 112) 
(30 - 110) 
(10 - 144) 
(10 - 113) 
(13 - 110) 
(21 - 122) 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC Semivolatiles 

Lot-Sample# ... : A1I210297-002 Work Order# ... : EKW3GlC7 Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:10 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch# ... : 1267178 
Dilution Factor: 1 Method ......... : SW846 8081A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Aldrin ND 0.050 ug/L 
alpha-BHC ND 0.050 ug/L 
beta-BHC ND 0.050 ug/L 
delta-BHC ND 0.050 ug/L 
gamma-BHC (Lindane) ND 0.050 ug/L 
Chlordane (technical) ND a.so ug/L 
4, 4' -DDD ND 0.050 ug/L 
4, 4' -DDE ND 0.050 ug/L 
4, 4' -DDT ND 0 . 050 ug / L 
Dieldrin ND 0.050 ug/L 
Endosulfan I ND 0 . 050 ug/L 
Endosulfan II ND 0.050 ug/L 
Endosulfan sulfate ND 0 . 050 ug/ L 

ND 0.050 ug/ L . ndrin 
ndrin aldehyde ND 0.050 ug/L 

Heptachlor ND 0.050 ug/L 
Heptachlor epoxide ND 0.050 ug / L 
Isodrin ND 0 . 10 ug/L 
Kepone ND 1.0 ug/ L 
Methoxychlor ND 0.10 ug/L 
Toxaphene ND 2 . 0 ug / L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xylene 74 (39 - 130) 
Decachlorobiphenyl 56 (10 - 147) 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3G1DA Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:10 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 10/01/01 
Prep Batch# ... : 1267179 
Dilution Factor: 1 Method ......... : SW846 8082 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Aroclor 1016 ND 1.0 ug/L 
Aroclor 1221 ND 1.0 ug/L 
Aroclor 1232 ND 1.0 ug/L 
Aroclor 1242 ND 1. 0 ug/L 
Aroclor 1248 ND 1 . 0 ug/L 
Aroclor 1254 ND 1.0 ug/L 
Aroclor 1260 ND 1.0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xylene 98 (45 - 120) 
Decachlorobiphenyl 59 (24 - 128) 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-07 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-002 Work Order# ... : 
Date Sampled ... : 09/20/01 10:10 Date Received .. : 
Prep Date ...... : 09/24/01 Analysis Date .. : 
Prep Batch# ... : 1267188 
Dilution Factor: 1 Method ......... : 

PARAMETER RESULT 
Methyl parathion ND 
Parathion ND 

PERCENT 
SURROGATE RECOVERY 
Tri phenyl phosphate 129 

• 

EKW3GlCE Matrix ......... : WG 
09/20/01 
09/25/01 

SW846 8141A 

REPORTING 
LIMIT UNITS 
1. 0 ug/L 
1.0 ug/L 

RECOVERY 
LIMITS 
(41 - 155 ) 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3GlC4 Matrix ......... : WG 
Date Sampled ... : 09/20/01 10 : 10 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1267107 
Dilution Factor: 1 Method ......... : SW846 8151A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,4-D ND 4.0 ug/L 
Dinoseb ND 0.70 ug/L 
2,4,5-TP (Sil vex) ND 1.0 ug/L 
2,4,5-T ND 1.0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2,4-Dichlorophenylacetic acid 67 (43 - 111 ) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

Dissolved Trace Level Organic Compounds 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3GlFT Matrix ...... ... : WG 
Date Sampled ... : 09/20/01 10:10 Date Received .. : 09/20/01 
Prep Date ...... : 09/27/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1270314 
Dilution Factor: 1 Method ......... : NONE UV/HPLC per 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Nitroguanidine ND 20 ug/L 

• 

• 



MRM ENGINEERS INC 

• Client Sample ID: RQLMW-07 

HPLC 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3GlFL Matrix ......... : WG 
Date Sampled ... : 09/20/01 10 : 10 Date Received .. : 09/20/01 
Prep Date ...... : 09/25/01 Analysis Date .. : 09/27/01 
Prep Batch# ... : 1268126 
Dilution Factor: 1 Method ......... : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,3-Dinitrobenzene ND 0.20 ug/L 
2,4-Dinitrotoluene ND 0.13 ug/L 
2,6-Dinitrotoluene ND 0.13 ug/L 
Nitrobenzene ND 0 . 20 ug/L 
Nitroglycerin ND 2.5 ug / L 
1,3,5-Trinitrobenzene ND 0.20 ug/ L 
2,4,6-Trinitrotoluene ND 0.20 ug / L 
HMX ND 0 . 50 ug / L 
RDX ND 0.50 ug / L 
Tetry l ND 0.20 ug / L 
2 - Nitrotoluene ND 0 . 20 ug / L 
3-Nitrotoluene ND 0.20 ug / L 
4-Nitrotoluene ND 0.20 ug / L 

· 4-Amino-2,6- ND 0.20 ug / L 
dinitrotoluene 

2-Amino-4,6- ND 0.20 ug/ L 
dinitrotoluene 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene 57 (53 - 133 ) 

• 



MKM ENGINEERS INC 

• 
Client Sample ID: RQLMW-07 

TOTAL Metals 

Lot - Sample# ... : AlI210 2 97-002 Matrix . . .... . : WG 
Date Sampled 

Silver ND 0 . 010 mg/ L SW8 4 6 6010B 09 /2 4 - 09 / 25 / 01 EKW3GlAL 

. . . : 09 / 20 / 01 10 : 10 Date Received .. : 09/ 2 0 / 01 

REPORTING PREPARATION- WORK 
_PARAM~~-E_T_E_R~~~ _R_E_S_U_L_T~~~- _L_I_M_I_T~~ _UN~I_T_S~~- _M_E_T_H_O_D~~~~~~ ANALYSIS DATE ORDER# 

Prep Batch# .. . : 1 26 7112 

Dilution Factor: 1 

Arsenic 0 . 053 0.0050 mg/L SW846 6010B 09/24 - 09/25/01 EKW3G1DL 
Dilution Factor: 1 

Barium 0.039 0.010 mg/L SW846 6010B 09/24 - 09/25/01 EKW3G1D1 
Dilu t i on Factor: 1 

Beryllium ND 0. 0040 mg /L SW846 6010 B 09/24-09/2 5/01 EKW3G1D4 
Dilution Factor: 1 

Calcium 109 5.0 mg/L SW846 6010B 09/24-09/25/01 EKW3G1A4 
Dilution Factor: 1 

ND 0.0 05 0 mg/L SW846 6010B 09/24-09/25/01 EKW3G1D7 . admium 
Dilution Factor: 1 

Cobalt ND 0.0 5 0 mg /L SW846 6010B 09/24-09/25/01 EKW3GlAA 
Dilution Factor: 1 

Chromium ND 0.0 1 0 mg/L SW846 6010B 09/24-09/25/ 01 EKW3G1Al 
Dilution Factor : 1 

Cop p e r ND 0 .010 mg/L SW846 6010B 09/24-09/25/01 EKW3GlAE 
Dilution Factor: 1 

Iron 39 . 0 0.10 mg/L SW846 6010B 09/24 - 09/25/01 EKW3G1A7 
Dilution Factor: 1 

Potassium 9.1 5 . 0 mg/L SW846 6010B 09/24 - 09/25/01 EKW3G1EA 
Dilution Factor: 1 

Magnesium 140 5 . 0 mg/L SW846 6010B 09/24 - 09/25/01 EKW3GlEE 
Diluti on Fact or : 1 

Manganese 1.3 0.015 mg/L SW846 6010B 09/24-09/25/01 EKW3GlEH 
Dilu t i on Factor: 1 

• 
Sodium 14.8 5.0 mg/L SW846 6010B 09/24 - 09/25/01 EKW3GlAP 

Dilution Factor: 1 

(Continued on next p a g e) 



-------

MKM ENGINEERS INC 

• 
Client Sample ID: RQLMW-07 

TOTAL Metals 

Lot-Sample# ... : AlI210297-002 Matrix ......... : WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER# 
Nickel ND 0.040 mg/L SW846 6010B 09/24-09/25/0l EKW3GlAH 

Dilution Factor: 1 

Lead ND 0.0030 mg/L SW846 6010B 09/24-09/25/01 EKW3GlDP 
Dilution Factor : 1 

Antimony ND 0.060 mg/L SW846 6010B 09/24-09 / 25/01 EKW3GlDW 
Dilution Factor : 1 

Selenium ND 0.0050 mg/ L SW846 6010B 09 / 24-09/25 / 01 EKW3GlDT 
Dilut i on Factor: 1 

Tin ND 0.10 mg/ L SW846 6010B 09 / 24-09 / 25 / 01 EKW3GlEL 
Di l ution Factor : 1 

Thallium ND Wa 0.0020 mg/ L SW846 7841 09 / 24-09 / 25 / 01 EKW3GlEP 
Di l ut ion Factor: 1 

. nadium ND 0.050 mg/ L SW846 6010B 09 / 24-09 / 25 / 01 EKW3GlAT 
Dilution Factor : 1 

Zinc 0.056 0.050 mg/L SW846 601.0B 09/24-09/25/01. EKW3Gl.AW 

Di l ution Factor : 1 

Mercury ND 0.00020 mg/ L SW846 7470A 09 / 24-09 / 25 / 01 EKW3GlET 
Dilut i on Factor: 1 

NOTE(S): 
Wa Post digestion spike recovery fell becween 40-85 % due to matrix interference . 

• 

http:EKW3Gl.AW


MKM ENGINEERS INC 

• Client Sample ID: RQLMW- 07 

General Chemistry 

Lot-Sample# .. . : AlI2 10297- 0 02 Work Order# . .. : EKW3G Matrix . .. ...... : WG 
Date Sampled ... : 09 / 20/01 10:1 0 Date Received .. : 09/20/0 1 

PREPARATION - PREP 
_P_ARAM E_T_E_R R_E_S_UL_T R_L -'-UNc.-:.I..c.T..c.S ____ _____ _ ANALYSIS DATE BATCH # __ _______ ___ ___ M_;E_TH___..;.O_D 

pH (liquid) 8.1 No Units MCAWW 150 . 1 09/22/01 1267393 
Dilution Fac tor : 1 

Chloride 7.0 1.0 mg/L MCAWW 300.0A 09/25/01. 1.269389 
Dilution Factor: 1 

Hex a v alent ND 0 . 0 2 mg / L SW8 4 6 719 6A 0 9/21/ 01 1268450 
Ch r omium 

Dilution Factor: 1 

Nit rate-Nitrite ND 0.1 mg/L MCAWW 353.2 09 / 24 / 01 1268415 
Dilution Facto r : l 

Nitrocel l ulo se ND 0 .5 0 mg/L MCAWW 353.2 09 / 29-10 / 04 / 01 1274466 
Dilution Factor: l 

~ itrogen, as Ammonia 0.9 0.2 mg/L MCAWW 350.3 1.0/01/01. 1275093 
Dilution Factor: l 

Sulfate 267 5.0 mg/L MCAWW 300.0A 09/25/01. 1269392 
Dilution Factor: 5 

Tota l pho s phorus ND 0.1 mg/L MCAWW 365.2 09/26/01 1 269443 
Dilution Factor: 1 

Total Alkali nity 730 5 . 0 mg/L MCAWW 31 0.1 09/22/01 1.267433 
Dilution Factor : 1 

Tota l Cy anid e ND 0 .0 1 0 mg / L MCAWW 335.2 1 0/02/ 01 1275 384 
Dilution Factor: l 

Total Dissolved 1000 10 mg/L MCAWW 160.1. 09/25 - 09/26/01. 1.2681.69 
Solids 

Dilution Factor: 1 

Total Organic Carbon 10 1 mg/L SW846 9060 09/24/01 1268207 

Dilution Factor : 1 

Tota l Phenol s ND 0 . 040 mg/ L SW846 906 5 1 0/0 3 / 01 1276408 

• 
Dilution Factor : 1 

(Continued on nex t page ) 

http:1.2681.69


• 
MKM ENGINEERS INC 

Client Sample ID: RQLMW-07 

General Chemistry 

Lot-Sample# ... : AlI210297-002 Work Order# ... : EKW3G Matrix ......... : WG 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH# 

Total Sulfide ND 1. 0 mg/L MCAWW 376.1 09/24/01 1268591 
Dilution Factor : 1 

Turbidity 690 10 NTU MCAWW 180.1 09/21/01 1264521 
Dilution Factor : 20 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC/MS Volatiles 

Lot-Sample # ... : AlI210297-003 Work Order# ... : EKW3P1A2 Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 10/01/01 Analysis Date .. : 10/01/01 
Prep Batch # ... : 1274204 
Dilution Factor: 1 Method ......... : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Dichlorodifluoromethane ND 1.0 ug/L 
Acetonitrile ND 20 ug/L 
Acrolein ND 20 ug/L 
Allyl chloride ND 2.0 ug/L 
1,3-Dichloropropane ND 1.0 ug/L 
2,2-Dichloropropane ND 1.0 ug / L 
1,1-Dichloropropene ND 1. 0 ug / L 
Ethy l methacrylate ND 1. 0 ug / L 
Isobutyl alcohol ND 50 ug / L 
Methyl methacrylate ND 2 .0 ug/ L 
Propionitrile ND 4 . 0 ug/L 
4-Methyl-2 - pentanone ND 10 ug / L 

(MIBK ) 

. cetone ND 10 ug/L 
cry lonitrile ND 20 ug / L 

Benzene ND 1.0 ug / L 
Bromochloromethane ND 1. 0 ug/ L 
Bromodichloromethane ND 1. 0 ug/L 
Bromoform ND 1. 0 ug/ L 
Bromomethane ND 1 . 0 ug / L 
2-Butanone ND 10 ug / L 
Carbon disulfide ND 1.0 ug / L 
Carbon tetrachloride ND 1.0 ug / L 
Chlorobenzene ND 1. 0 ug/L 
Dibromochloromethane ND 1.0 ug / L 
l,2-Dibromo - 3-chloro- ND 7.0 ug / L 

propane 
Chloroethane ND 1 . 0 ug/L 
Chloroform 0.19 J 1.0 ug/L 
Chloromethane 0.14 J 1.0 ug/L 
1,2-Dibromoethane ND 1.0 ug/L 
Dibromomethane ND 1. 0 ug / L 
1,2-Dichlorobenzene ND 1. 0 ug/L 
1,4-Dichlorobenzene ND 1. 0 ug / L 
trans -1,4-Dichloro- ND 1. 0 ug/L 

2-butene 
1,1-Dichloroethane ND 1. 0 ug/ L 
1,2-Dichloroethane ND 1. 0 ug / L 

. 1,1-Dichloroethene ND 1 . 0 ug/L 

(Continued on next page) 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-003 Work Order# ... : EKW3PlA2 Matrix ........ . : WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
cis-1,2-Dichloroethene ND 1 . 0 ug/L 
trans-1,2-Dichloroethene ND 1.0 ug/L 
1,2-Dichloropropane ND 1.0 ug/L 
cis-1,3-Dichloropropene ND 1.0 ug/L 
trans-1,3-Dichloropropene ND 1. 0 ug/L 
Ethylbenzene ND 1. 0 ug/L 
Trichlorofluoromethane ND 1. 0 ug/L 
2-Hexanone ND 10 ug/L 
Iodomethane ND 1. 0 ug/L 
Methylene chloride 0.43 J,B 1.0 ug/L 
Sty rene ND 1. 0 ug/L 
1,1,1,2 - Tetrachloroethane ND 1.0 ug/ L 
1,1,2,2-Tetrachloroethane ND 1.0 ug / L 
Tetrachloroethene ND 1 . 0 ug / L 
Toluene ND 1.0 ug/ L 
1,1,1-Tri chloroethane ND 1.0 ug/ L 
1,1 , 2-Trichloroethane ND 1. 0 ug/ L 

. Trichloroethene ND 1.0 ug / L 
1,2,3-Trichloropropane ND 1.0 ug/L 
Viny l acetate ND 10 ug/ L 
Vinyl chloride ND 1. 0 ug/ L 
Xylenes (total ) ND 1. 0 ug/ L 
Chloroprene ND 2 . 0 ug / L 
1,3-Dichlorobenzene ND 1. 0 ug/ L 
Methacry lonitrile ND 2 . 0 ug / L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 108 (73 - 122) 
l,2-Dichloroethane-d4 103 (61 - 128) 
Toluene-dB 91 (76 - 110) 
4 - Bromofluorobenzene 89 (74 - 116) 

NOTE (S): 
J Estimated result Result is less than RL. 

B Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

• 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC/MS Semivolatiles 

Lot-Sample# ... : A1I210297-003 Work Order# ... : EKW3P1AV Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch# ... : 1267101 
Dilution Factor: 1 Method ......... : SW846 8270C 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
4-Nitroaniline ND so ug/L 
Nitrobenzene ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Nitrophenol ND so ug/L 
N-Nitrosodi-n-butylamine ND 10 ug/L 
N-Nitrosodiethylamine ND 10 ug/L 
N-Nitrosodimethy lamine ND 10 ug/L 
N- Nitrosodi-n-propyl- ND 10 ug/L 

amine 
N-Nitrosodipheny lamine ND 10 ug / L 
N-Nitrosomethy lethylamine ND 1 0 ug/ L 
N-Nitrosopiperidine ND 10 ug/L 
N-Nitrosopyrrolidine ND 10 ug / L 

. S-Nitro-o-toluidine ND 2 0 ug/ L 
Pentachlorobenzene ND 10 ug/L 
Pentachloronitrobenzene ND so ug/L 
Pentachlorophenol ND 10 ug/L 
Phenacetin ND 20 ug/L 
Phenanthrene ND 10 ug/L 
Phenol ND 10 ug/L 
p-Pheny lene diamine ND 100 ug/L 
Phorate ND so ug/L 
Pronamide ND 20 ug/L 
Py rene ND 10 ug / L 
Safrole ND 20 ug/L 
1,2,4,5-Tetrachloro- ND 10 ug/L 

benzene 
2,3,4,6 - Tetrachlorophenol ND so ug/L 
1,2,4 - Trichloro- ND 10 ug/ L 

benzene 
2,4,5-Trichloro- ND 10 ug/L 

phenol 
2,4,6-Trichloro- ND 10 ug/L 

phenol 
0,0,0-Triethylphosphoro- ND so ug/L 

thioate 
1,3,S-Trinitrobenzene ND so ug/L 
Chlorobenzilate ND 10 ug/L 

. Acenaphthene ND 10 ug/L 

(Continued on next page) 



MKM ENGINEERS INC 

• 
Lot-Sample# ... : AlI210297-003 

PARAMETER 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Anthracene 
Benzo(a)anthracene 
Benzo (b)fluoranthene 
Benzo(k)fluoranthene 
Benzo (ghi)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
bis(2-Chloroethoxy ) 

methane 
bis(2-Chloroethyl ) -

ether 
bis(2-Chloro-l-

methylethyl) ether 
~ is(2-Ethylhexyl) 

phthalate 
4-Bromophenyl phenyl 

ether 
Butyl benzyl phthalate 
p-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl 

ether 
Chrysene 
Diallate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 
Thionazin 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a) -

anthracen:e 
. 3,3'-Dimethylbenzidine 

Client Sample ID: DUPLICATE 

GC/MS Semivolatiles 

Work Order# ... : EKW3PlAV 

REPORTING 
RESULT LIMIT 
ND 10 
ND 10 
ND 100 
ND 50 
ND 10 

' ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 

ND 10 

ND 10 

ND 10 

ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 
ND 20 
ND 10 
ND 10 
ND 10 
ND 50 
ND 10 
ND 10 
ND 10 
ND 50 
ND 20 
ND 20 
ND 20 

ND 50 

(Continued on next page) 

Matrix ......... : WG 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 

ug /L 

ug/L 

ug /L 

ug/L 

ug / L 
ug/L 
ug / L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 



• 
Lot-Sample # ... : AlI210297-003 

PARAMETER 
2,4-Dimethylphenol 
Dimethyl phthalate 
Di-n-octyl phthalate 
1,3-Dinitrobenzene 
4,6-Dinitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Disulfoton 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

~ exachlorocyclopenta-
diene 

Hexachloroethane 
Hexachloropropene 
Indeno (l,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
o-Toluidine 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 

MKM ENGINEERS INC 

Client Sample ID: DUPLICATE 

GC/MS Semivolatiles 

Work Order# .. . : EI<W3P1AV 

REPORTING 
RESULT LIMIT 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND so 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 100 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND 10 
ND 100 
ND 10 
ND 10 
ND 20 
ND so 
ND 20 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 10 
ND so 
ND so 

(Continued on next page) 

Matrix ... ..... . : WG 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug / L 
ug/ L 
ug / L 
ug / L 
ug / L 
ug / L 
ug/L 

ug/L 
ug / L 
ug/L 
ug / L 
ug / L 
ug / L 
ug / L 
ug / L 
ug/ L 
ug / L 
ug/ L 
ug/L 
ug/ L 
ug / L 
ug / L 
ug/L 
ug/ L 
ug/L 
ug/L 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: DUPLICATE 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-003 Work Order# ... : EKW3PlAV Matrix ......... : WG 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Nitrobenzene-d5 75 (32 - 112) 
2-Fluorobiphenyl 72 (30 - 110) 
Terphenyl-dl4 82 (10 - 144) 
Phenol-d5 52 (10 - 113) 
2-Fluorophenol 33 (13 - 110) 
2,4,6-Tribromophenol 40 (21 - 122) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC Semivolatiles 

Lot-Sample # ... : AlI210297-003 Work Order # ... : EI<W3P1AX Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch # ... : 1267178 
Dilution Factor: 1 Method ......... : SW846 8081A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Aldrin ND 0.050 ug/L 
alpha-BHC ND 0.050 ug/L 
beta-BHC ND 0.050 ug/L 
delta-BHC ND 0.050 ug/L 
gamma-BHC {Lindane) ND 0.050 ug/L 
Chlordane {technical ) ND 0.50 ug / L 
4,4'-DDD ND 0.050 ug/L 
4 , 4 ' -DDE ND 0 . 050 ug / L 
4, 4 ' -DDT ND 0 . 05 0 ug / L 
Dieldr i n ND 0 . 05 0 ug / L 
Endosulfan I ND 0 . 050 ug / L 
Endosulfan II ND 0.050 ug/L 
Endosulfan sulfate ND 0.050 ug / L 

ND 0.050 ug / L . ndrin 
ndrin aldehy de ND 0 . 050 ug / L 

Heptachlor ND 0.050 ug / L 
Heptachlor epoxide ND 0.050 ug / L 
Isodrin ND 0 . 10 ug / L 
Kepone ND 1.0 ug / L 
Methoxychlor ND 0 . 10 ug / L 
Toxaphene ND 2 . 0 ug/ L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xylene 76 (39 - 130 ) 
Decachlorobiphenyl 47 (10 - 14 7) 

• 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-003 Work Order# ... : EKW3PlAO Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch# ... : 1267179 
Dilution Factor: 1 Method ......... : SW846 8082 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Aroclor 1016 ND 1.0 ug/L 
Aroclor 1221 ND 1. 0 ug/L 
Aroclor 1232 ND 1.0 ug/L 
Aroclor 1242 ND 1. 0 ug/L 
Aroclor 1248 ND 1. 0 ug/L 
Aroclor 1254 ND 1. 0 ug/L 
Aroclor 1260 ND 1.0 ug/ L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xy lene 95 (45 - 120 ) 
Decachlorobiphenyl 51 (24 - 128 ) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-003 Work Order# ... : EKW3PlAN Matrix ....... .. : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/25/01 
Prep Batch# ... : 1267188 
Dilution Factor: 1 Method ......... : SW846 8141A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Methyl parathion ND 1. 0 ug/L 
Parathion ND 1. 0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tri phenyl phosphate 129 (41 - 155) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-003 Work Order# ... : EKW3PlAW Matrix ...... ... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1267107 
Dilution Factor: 1 Method ......... : SW846 8151A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,4-D ND 4.0 ug/L 
Dinoseb ND 0.70 ug/L 
2,4,5-TP (Sil vex) ND 1.0 ug/L 
2,4,5-T ND 1. 0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2,4 - Dichlorophenylacetic acid 71 (43 - 111 ) 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: DUPLICATE 

Dissolved Trace Level Organic Compounds 

Lot-Sample# ... : AlI210297-003 Work Order# ... : EKW3PlCT Matrix ......... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/27/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1270314 
Dilution Factor: 1 Method ......... : NONE UV/HPLC per 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Nitroguanidine ND 20 ug/L 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: DUPLICATE 

HPLC 

Lot-Sample# ... : A1I210297-003 Work Order# ... : EKW3P2CQ Matrix .... . .... : WG 

Date Sampled ... : 09/20/01 10:20 Date Received .. : 09/20/01 
Prep Date ...... : 09/27/01 Analysis Date .. : 10/02/01 
Prep Batch# ... : 1270302 
Dilution Factor: 5 Method ......... : SW846 8330 

REPORTING 

PARAMETER RESULT LIMIT UNITS 

1,3-Dinitrobenzene ND 1.0 ug/L 

2,4-Dinitrotoluene ND 1.0 ug/L 

2,6-Dinitrotoluene ND 1 . 0 ug/L 

ND 1. 0 ug / L Nitrobenzene 
Nitroglycerin ND 12 ug/L 

1,3,5-Trinitrobenzene ND 1.0 ug/L 

ND 1.0 ug / L 

HMX ND 2.5 ug / L 
2,4,6-Trinitrotoluene 

2.5 ug / L RDX ND 
ND 1. 0 ug / L Tetry l 

2-Nitrotoluene ND 1 . 0 ug / L 

3-Nitrotoluene ND 1.0 ug / L 
1.0 ug / L 4-Nitrotoluene ND 

ND l. 0 ug / L · 4-Amino-2,6-
dinitrotoluene 

1. 0 ug / L 2-Amino - 4 , 6- ND 

dinitrotoluene 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 

l-Chloro-3-nitrobenzene 90 (53 - 133 ) 

• 



----- ---------

MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

TOTAL Metals 

Lot - Sample# ... : AlI210297-003 Matrix ....... : WG 
Date Sampled ... : 09/20/01 10:20 Date Received .. : 09 /20/01 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER# 

Prep Batch# ... : 1267112 
Zinc 0.061 0.050 mg/L SW846 6010B 09/24 - 09/25/01 EKW3P1AH 

Dilution Factor : l 

Si l v er ND 0 .010 mg/L SW846 6010B 09/24-09/25 / 01 EKW3PlAE 
Dilution Factor : l 

Arsenic 0.057 0.0050 mg/L SW846 6010B 09/24 - 09/25/01 EKW3Pl.A3 
Dilution Factor: l 

Barium 0.045 0.010 mg/L SW846 6010B 09/24-09/25/01 EKW3P1A7 
Dilut i on Factor: l 

Beryllium ND 0.0040 mg/ L SW846 6010B 09 / 24-09 / 25 / 01 EKW3PlA8 
Dilution Factor : l 

127 5.0 mg/L SW846 6010B 09/24 - 09/25/01 EKW3P1AK . lcium 
Dilution Factor: l 

Cadmium ND 0.0050 mg/L SW846 6010B 09 / 24 - 09 / 25 / 01 EKW3PlA9 
Dilution Factor: l 

Cobalt ND 0.050 mg/L SW846 6010B 09 / 24-09 / 25 / 01 EKW3PlAA 
Dilution Factor: l 

Chromium ND 0.010 mg/L SW846 6010B 09 / 24-09 / 25 / 01 EKW3PlAJ 
Dilution Factor: l 

Copper ND 0.010 mg/L SW846 6010B 09 / 24-09 / 25 / 01 EKW3PlAC 
Dilution F~ctor: l 

Iron 44.2 0 .10 mg/L SW846 6010B 09/24 - 09/25/01 EKW3P1AL 
Dilution Factor: l 

Potassium 10.6 5.0 mg/L SW846 6010B 09/24-09/25/01 EKW3P1CA 
Dilution Factor, l 

Magnesium 163 5 . 0 mg/L SW846 6010B 09/24 - 09/25/01 EKW3P1CC 
Dilution Factor: l 

• 
Manganese 1.5 0.015 mg/L SW846 6010B 09/24 - 09/25/01 EKW3PlCD 

Dilution Factor: l 

(Continued on next page ) 

http:EKW3Pl.A3


MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

TOTAL Metals 

Lot - Sample# . .. : AlI210297-003 Matrix .. ....... : WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER# 
Sodium 16.8 5.0 mg/L SW846 6010B 09/24-09/25/01 EKW3P1AF 

Dilution Factor: 1 

Nickel ND 0 .040 mg/L SW846 6010B 09/24-09 /2 5 /01 EKW3PlAD 
Dilution Factor: 1 

Lead ND 0 . 0030 mg/L SW846 6010B 09/24 - 09/25/0l EKW3PlA4 
Dilution Factor: 1 

Antimony ND 0.060 mg/ L SW846 6010B 09/24-09/25/01 EKW3PlA6 
Dilution Factor: 1 

Selenium ND 0.0050 mg/L SW846 6010B 09/24-09 / 25/01 EKW3PlAS 
Dilution Factor: 1 

Tin ND 0.10 mg/ L SW846 6010B 09/24-09 / 25/0l EKW3PlCE 
Dilution Factor: 1 

. hallium ND Wa 0.0020 mg/L SW846 7841 09/24-09 / 25/0l EKW3PlCF 
Dilution Factor : 1 

Vanadium ND 0.050 mg/ L SW846 6010B 09/24-09 / 25/01 EKW3PlAG 
Dilution Factor: 1 

Dilution Factor: 

Mercury ND 0.00020 mg/L SW846 7470A 09/24-09 / 25/0l EKW3PlCG 
1 

NOTE(S): 
Wa Pose digestion spike recovery fell between 40-85% due to matrix interference . 

• 



----

MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

General Chemistry 

Lot-Sample# . . . : Al I2 10297-003 Work Order# .. . : EKW3 P Matrix . .. . . . . .. : WG 
Date Sampled ... : 09 /2 0 / 01 10: 2 0 Date Received .. : 09 /2 0/01 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH# 

pH (liquid) 8.0 No Units MCAWW 150.1 09/22/01 1267393 
Dilution Factor : l 

Chloride 6.9 1.0 mg/L MCAWW 300.0A 09/25/01 1269389 
Dilution Factor : l 

Hexa v alent ND 0 .02 mg/ L SW8 4 6 71 96A 09/21/01 12 68450 
Chr o mium 

Dilution Factor: l 

Nitra te - Nitrite ND 0 . 1 mg / L MCAWW 353.2 09 / 24 /01 1268415 
Dilution Factor : l 

Nit rocellu lose ND 0. 50 mg/ L MCAWW 353. 2 09 / 29-10 /04/ 01 1274466 
Dilution Factor: l 

. trogen, as Ammonia 1.2 0.2 mg/L MCAWW 350.3 10/01/01 1275093 
Di lution Factor : l 

Sulfate 269 5.0 mg/L MCAWW 300 . 0A 09/25/01 1269392 
Dilution Factor : 5 

Total phosphorus 0.1 0.1 mg/L MCAWW 365.2 09/26/01 1269445 
Dilution Factor : l 

Total Alkali nity 730 5.0 mg/L MCAWW 310 . 1 09/22/01 1267433 
Dilution Factor : l 

Total Dissolved 1000 10 mg/L MCAWW 160.1 09/25 - 09/26/01 1268169 
Solids 

Dilution Factor: l 

Total Organic Carbon 10 1 mg/L SW846 9060 09/24/01 1268207 
Di lution Factor : l 

Total Phenols 0.067 0 . 040 mg/L SW846 9065 10/03/01 1276408 
Dilution Factor: l 

Total Sulfide 1. 7 1.0 mg/L MCAWW 376.1 09/24/01 1268591 

• 
Dilution Facto r : l 

(Con tinued on next page) 



---- ---------

MKM ENGINEERS INC 

• Client Sample ID: DUPLICATE 

General Chemistry 

Lot-Sample# ... : A1I210297-003 Work Order# ... : EKW3P Matrix ......... : WG 

PREPARATION - PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH# 

Turbidity 500 10 NTU MCAWW 180.1 09/21/01 1264521 
Di l ution Factor : 20 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: DUPLICATE 

General Chemistry 

Lot-Sample# ... : AlI280133-002 Work Order # .•. : EK9El Matrix . ........ : WG 
Date Sampled ... : 09/26/01 13 : 27 Date Received .. : 09/27/01 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 
Total Cyanide ND 0 . 010 mg/L MCAWW 335.2 10/02/01 1275384 

Dilution Factor : l 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-004 Work Order# ... : EI<W3T1A2 Matrix ......... : WQ 
Date Sampled ... : 09/20/01 08:05 Date Received .. : 09/20/01 
Prep Date ...... : 10/01/01 Analysis Date .. : 10/01/01 
Prep Batch# ... : 1274204 
Dilution Factor: 1 Method ......... : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
l,2-Dibromo-3-chloro- ND 7.0 ug/L 

propane 
Chloroethane ND 1.0 ug/L 
Chloroform ND l. 0 ug/L 
Dichlorodifluoromethane ND l. 0 ug/ L 
Acetonitrile ND 20 ug/L 
Acrolein ND 20 ug/L 
Allyl chloride ND 2.0 ug/L 
1,3-Dichloropropane ND 1.0 ug/L 
2,2-Dichloropropane ND 1.0 ug/ L 
Chloromethane 0.15 J l.O ug/L 
1,2 - Dibromoethane ND l. 0 ug/ L 
1,1-Dichloropropene ND 1.0 ug/ L 

~ thyl methacrylate ND 1 .0 ug/L 
sobutyl alcohol ND 50 ug/L 

Dibromomethane ND l. 0 ug/ L 
1,2-Dichlorobenzene ND 1.0 ug/ L 
1,4 - Dichlorobenzene ND 1 .0 ug/ L 
Methyl methacrylate ND 2.0 ug/ L 
Propionitrile ND 4.0 ug/L 
4-Methyl-2 - pentanone ND 10 ug/ L 

(MIBK) 

Acetone 2.3 J 10 ug/L 
Acrylonitrile ND 20 ug/L 
Benzene ND l. 0 ug/L 
Bromochloromethane ND l. 0 ug/ L 
Bromodichloromethane ND 1.0 ug/ L 
Bromoform ND 1.0 ug/L 
Bromomethane ND 1.0 ug/L 
2 - Butanone 0.43 J 10 ug/L 
Carbon d isulfide ND l. 0 ug/ L 
Carbon tetrachloride ND l. 0 ug/ L 
Chlorobenzene ND 1.0 ug/L 
Dibromochloromethane ND l. 0 ug/ L 
trans-1,4 -Dichloro - ND l. 0 ug/L 

2-butene 
1,1 - Dichloroethane ND 1.0 ug/ L 
1,2 - Dichloro"ethane ND 1. 0 ug/ L 

. 1,1 - Dichloroe thene ND 1. 0 ug/ L 

(Continu~u on next page ) 



• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC/MS Volatiles 

Lot-Sample# ... : A1I210297-004 Work Order# ... : EKW3T1A2 Matrix ......... : WQ 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
cis-1,2-Dichloroethene ND 1. 0 ug/L 
trans-1,2-Dichloroethene ND 1. 0 ug/L 
1,2-Dichloropropane ND 1.0 ug/L 
cis-1,3-Dichloropropene ND 1.0 ug/L 
trans-1,3-Dichloropropene ND 1. 0 ug/L 
Ethylbenzene ND 1. 0 ug/L 
Trichlorofluoromethane ND 1 . 0 ug/L 
2-Hexanone ND 10 ug/L 
Iodomethane ND 1 . 0 ug/ L 
Methylene chloride 0.43 J,B 1.0 ug/L 
Styrene ND 1 . 0 ug/L 
1,1,1,2-Tetrachloroethane ND 1. 0 ug/ L 
1,1,2,2 - Tetrachloroethane ND 1 . 0 ug/ L 
Tetrachloroethene ND 1.0 ug / L 
Toluene ND 1.0 ug / L 
1,1,1-Trichloroethane ND 1. 0 ug / L 
1,1,2-Trichloroethane ND 1.0 ug / L 
Trichloroethene ND 1. 0 ug/ L • 
1,2,3-Trichloropropane ND 1.0 ug / L 
Viny l acetate ND 10 ug/L 
Vinyl chloride ND 1 . 0 ug/ L 
Xylenes (total) ND 1. 0 ug/ L 
Chloroprene ND 2 . 0 ug / L 
1,3-Dichlorobenzene ND 1. 0 ug/ L 
Methacrylonitrile ND 2.0 ug/ L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 106 (73 - 122) 
l,2-Dichloroethane-d4 105 (61 - 128) 
Toluene-dB 93 (76 - 110) 
4-Bromofluorobenzene 88 (74 - 116) 

NOTE {S} : 

J Estimated result. Result is less than RL. 

B Method blank contamination. The associated method blank contains the target :inalyte at a reportable level. 

• 



• 
MRM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-004 Work Order# ... : 
Date Sampled ... : 09/20/01 08:0S Date Received .. : 
Prep Date ...... : 09/24 / 01 Analysis Date .. : 
Prep Batch# ... : 1267101 
Dilution Factor: 1 Method ......... : 

PARAMETER RESULT 
Acenaphthene ND 
Acenaphthylene ND 
Acetophenone ND 
2-Acetylarninofluorene ND 
4 - Arninobiphenyl ND 
Anthracene ND 
Benzo(a) anthracene ND 
Benzo (b ) fluoranthene ND 
Benzo (k ) fluoranthene ND 
Benzo (ghi ) perylene ND 
Benzo (a ) pyrene ND 
Benzy l alcohol ND 
bis (2-Chloroethoxy) ND 

• methane 
is(2-Chloroethyl ) - ND 

ether 
bis(2-Chloro-l- ND 

rnethy lethyl ) ether 
bis(2-Ethylhexyl ) ND 

phthalate 
4-Brornopheny l pheny l ND 

ether 
Butyl benzyl phthalate ND 
p-Chloroaniline ND 
4-Chloro-3-rnethylphenol ND 
2-Chloronaphthalene ND 
2-Chlorophenol ND 
4-Chlorophenyl phenyl ND 

ether 
Chrysene ND 

Diallate ND 
Dibenz(a,h)anthracene ND 
Dibenzofuran ND 

Di-n-butyl phthalate ND 
3,3'-Dichlorobenzidine ND 
2,4-Dichlorophenol ND 
2~6-Dichlorophenol ND 

Diethy l phth~late ND 

. Thionazin ND 

EKW3TlAV Matrix ......... : WQ 

09/20/01 
09/30/01 

SW846 8270C 

REPORTING 
LIMIT UNITS 
10 ug/L 
10 ug/L 
10 ug/L 
100 ug/L 
so ug/L 
10 ug/L 
10 ug/ L 
10 ug/L 
10 ug/L 
1 0 ug/ L 
1 0 ug/L 
10 ug/L 
10 ug/ L 

10 ug/L 

1 0 ug/ L 

10 ug/ L 

10 ug / L 

10 ug / L 
1 0 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug / L 

10 ug/L 
20 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
so ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
so ug/L 

(Continued on next page i 



• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI210297-004 Work Order# ... : EKW3TlAV Matrix ......... : WQ 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Dimethoate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a) -

anthracene 
3,3'-Dimethylbenzidine 
2,4-Dimethylphenol 
Dimethyl phthalate 
Di-n-octyl phthalate 
1,3-Dinitrobenzene 
4,6-Dinitro-

2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diphenylamine 
Disulfoton 
Ethyl methanesulfonate 

. amphur 
luoranthene 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenta-

diene 
Hexachloroethane 
Hexachloropropene 
Indeno(l,2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
o-Toluidine 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Ni troaniline 

· 3-Nitroaniline 

ND 20 
ND 20 
ND 20 

ND so 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND so 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 100 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 

ND 10 
ND 100 
ND 10 
ND 10 
ND 20 
ND so 
ND 20 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND so 
ND 10 
ND 10 
ND so 
ND so 

(Continued on next page) 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 

ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug / L 
ug/ L 
ug/L 
ug / L 
ug / L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ L 
ug/L 
ug/ L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



MKM ENGINEERS INC 

• Client Sample ID: FIELD BLANK 

GC/MS Semivolatiles 

Lot-Sample # ... : A1I210297-004 Work Order# ... : EKW3TlAV 

REPORTING 
PARAMETER RESULT LIMIT 
4-Nitroaniline ND so 
Nitrobenzene ND 10 
2-Nitrophenol ND 10 
4-Nitrophenol ND so 
N-Nitrosodi-n-butylamine ND 10 
N-Nitrosodiethylamine ND 10 
N-Nitrosodimethylamine ND 10 
N-Nitrosodi-n-propyl- ND 10 

amine 
N-Nitrosodiphenylamine ND 10 
N-Nitrosomethylethylamine ND 10 
N-Nitrosopiperidine ND 10 
N-Nitrosopyrrolidine ND 10 
S-Nitro-o-toluidine ND 20 
Pentachlorobenzene ND 10 
Pentachloronitrobenzene ND so 
Pentachlorophenol ND 10 

. henacetin ND 20 
henanthrene ND 10 

Phenol ND 10 
p-Phenylene diamine ND 100 
Phorate ND so 
Pronamide ND 20 
Pyrene ND 10 
Safrole ND 20 
1,2,4,S-Tetrachloro- ND 10 

benzene 
2,3,4,6-Tetrachlo rophenol ND so 
1,2,4-Trichloro- ND 10 

benzene 
2,4,S-Trichloro- ND 10 

phenol 
2,4,6-Trichloro - ND 10 

phenol 
0,0,0-Triethylphosphoro- ND so 

thioate 
1,3,S-Trinitrobenzene ND so 
Chlorobenzilate ND 10 

(Continued on next page) 

• 

Matrix ......... : WQ 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 

ug / L 
ug / L 
ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug/L 
ug / L 

ug/L 
ug/ L 

ug/ L 

ug/L 

ug/ L 

ug / L 
ug / L 



MKM ENGINEERS INC 

• Client Sample ID: FIELD BLANK 

GC/MS Semivolatiles 

Lot-Sample# ... : AlI21 02 97-0 04 Work Order# ... : EI<W3T1AV Matrix ......... : WQ 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 

Nitrobenzene-dS 72 (32 - 112 ) 

2 - Fluorobiphenyl 69 (30 - 110 ) 

Terphenyl-dl4 88 (10 - 144) 

Phenol-dS 68 (10 - 113 ) 

2-Fluorophenol 69 (13 - 110 ) 

2,4,6 - Tribromophenol 59 (21 - 122 ) 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-004 Work Order# ... : 
Date Sampled ... : 09/20/01 08:05 Date Received .. : 
Prep Date ...... : 09/24/01 Analysis Date .. : 
Prep Batch# ... : 1267178 
Dilution Factor: 1 Method ......... : 

PARAMETER RESULT 
Aldrin ND 

alpha - BHC ND 
beta-BHC ND 

delta-BHC ND 
gamma-BHC (Lindane ) ND 
Chlordane (technical) ND 

4, 4' -DDD ND 
4,4'-DDE ND 

4, 4' -DDT ND 

Dieldrin ND 

Endosulfan I ND 

Endosulfan II ND 

Endosulfan sulfate ND 

. Endrin ND 

Endrin aldehyde ND 

Heptachlor ND 

Heptachlor epoxide ND 
Isodrin ND 

Kepone ND 

Methoxy chlor ND 

Toxaphene ND 

PERCENT 
SURROGATE RECOVERY 
Tetrachloro - m-xylene 43 
Decachlorobiphenyl 78 

EKW3TlAX Matrix ......... : WQ 

09/20/01 
09/30/01 

SW846 8081A 

REPORTING 
LIMIT UNITS 
0.050 ug/L 
0.050 ug/L 
0.050 ug/L 
0.050 ug/L 
0.050 ug / L 
0 . 50 ug / L 
0.050 ug / L 
0.050 ug/L 
0.050 ug/L 
0.050 ug/ L 
0 . 050 ug/L 
0 . 050 ug/L 
0.050 ug/L 
0.050 ug/L 
0.050 ug/ L 
0 . 050 ug/L 
0.050 ug/L 
0.10 ug / L 
1.0 ug/L 
0.10 ug/L 
2.0 ug/L 

RECOVERY 
LIMITS 
(39 - 130) 
(10 - 147) 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC Semivolatiles 

Lot-Sample# ... : A1I210297-004 Work Order# ... : EKW3TlAO Matrix ......... : WQ 
Date Sampled ... : 09/20/01 08 : 05 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/30/01 
Prep Batch# ... : 1267179 
Dilution Factor: 1 Method ......... : SW846 8082 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Aroclor 1016 ND 1. 0 ug/L 
Aroclor 1221 ND 1. 0 ug/L 
Aroclor 1232 ND 1.0 ug/L 
Aroclor 1242 ND 1.0 ug/L 
Aroclor 1248 ND 1. 0 ug/L 
Aroclor 1254 ND 1 . 0 ug/L 
Aroclor 1260 ND 1.0 ug / L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xy lene 48 (45 - 12 0) 
Decachlorobipheny l 80 (24 - 128 ) 

• 

• 



-------- -~ - ------ ---

• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

GC Semivolatiles 

Lot-Sample# ... : A1I210297-004 Work Order# ... : EKW3T1AN Matrix ......... : WQ 
Date Sampled ... : 09/20/01 08:05 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 09/25/01 
Prep Batch# ... : 1267188 
Dilution Factor: 1 Method ......... : SW846 8141A 

PARAMETER 
Methyl parathion 
Parathion 

. RESULT 
ND 
ND 

REPORTING 
LIMIT 
1. 0 
1. 0 

UNITS 
ug/L 
ug / L 

SURROGATE 
Tripheny l phosphate 

PERCENT 
RECOVERY 
148 

RECOVERY 
LIMITS 
(41 - 155 ) 

• 

• 



~------------ ----

MKM ENGINEERS INC 

• Client Sample ID: FIELD BLANK 

GC Semivolatiles 

Lot-Sample# ... : AlI210297-004 Work Order# ... : EKW3TlAW Matrix ......... : WQ 
Date Sampled ... : 09/20/01 08:05 Date Received .. : 09/20/01 
Prep Date ...... : 09/24/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1267107 
Dilution Factor: 1 Method ......... : SW846 8151A 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,4-D ND 4.0 ug/L 
Dinoseb ND 0.70 ug/L 
2,4,5-TP (Sil vex) ND 1.0 ug/L 
2,4,5-T ND 1. 0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2,4-Dichlorophenylacetic acid 73 (43 - 111 ) 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: FIELD BLANK 

Dissolved Trace Level Organic Compounds 

Lot-Sample# ... : AlI210297-004 Work Order# ... : EKW3TlCT Matrix ......... : WQ 

Date Sampled ... : 09/20/01 08:05 Date Received .. : 09/20/01 
Prep Date ...... : 09/27/01 Analysis Date .. : 10/05/01 
Prep Batch# ... : 1270314 
Dilution Factor: 1 Method ......... : NONE UV/HPLC per 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Nitroguanidine ND 20 ug/L 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: FI ELD BLANK 

HPLC 

Lot - Sample# .. . : AlI210297-0 04 Work Order# . . . : EKW3TlCQ 
Date Sampl ed . .. : 09/20/01 08 : 05 Date Received .. : 09/20/01 
Pr ep Date . .. .. . : 09/25/01 Anal ysi s Date .. : 09/27/01 
Prep Batch# . . . : 12 6 8126 
Di luti on Factor : 1 Method . ..... ... : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
1,3-Dinitrobe nzene ND 0 . 20 
2,4 - Dinitrotoluene ND 0 .13 
2,6 - Dinitrotoluene ND 0 . 13 
Nitrobenzene ND 0.20 
Nitroglycerin ND 2.5 
1,3,5 - Trinitrobenzene ND 0 . 20 
2,4,6-Trinitrotoluene ND 0 . 20 
HMX ND 0.50 
RDX ND 0.50 
Tetry l ND 0 . 20 
2-Nitrotoluene ND 0. 20 
3 - Nitrotoluene ND 0 . 20 
4 - Nitrotoluene ND 0 . 20 

· 4-Amino-2,6 - ND 0 .20 
dinitrotoluene 

2-Amino - 4,6 - ND 0 . 20 
dinitrotoluene 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l - Chloro - 3-nitrobenzene 59 (53 - 133 ) 

Matri x ... . . . . .. : WQ 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug / L 
ug / L 
ug/ L 
ug/L 
ug / L 
ug/ L 
ug / L 
ug / L 
ug/ L 
ug/ L 

ug / L 

• 



MKM ENGINEERS INC 

• Client Sample ID: FIELD BLANK 

TOTAL Metals 

Lot-Sample# ... : A1I210297-004 Matrix ..... .. : WQ 
Date Sampled ... : 09/20/01 08:05 Date Received .. : 09/20/01 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT ~UN.::..=I~T~S~~- METHOD ANALYSIS DATE ORDER# 

Prep Batch # ... : 1267112 
Silver ND 0 . 010 mg/L SW846 6010B 09/24-09/25/01 EKW3T1AE 

Dilution Factor: 1 

Arsenic ND 0.0050 mg/L SW846 6010B 09/24-09 /2 5 / 01 EKW3T1A3 
Dilution Factor: 1 

Barium ND 0.010 mg/L SW8 46 6010B 09/24-09 /2 5 /01 EKW3T1A7 
Dilution Factor: 1 

Bery llium ND 0.0040 mg/L SW846 6010B 09/24-09 / 25 / 01 EKW3TlA8 
Dilution Factor: 1 

Calcium ND 5.0 mg/L SW846 6010B 09/24-09 / 25 / 01 EKW3TlAK 
Dilution Factor: 1 

ND 0.0050 mg/L SW846 6010B 09/24-09 / 25 / 01 EKW3T1A9 . dmium 
Dilution Factor: 1 

Dilution Factor: 

Cobalt ND 0.050 mg/L SW846 6010B 09/24 - 09 / 25 / 01 EKW3TlAA 
1 

Chromium ND 0.010 mg/L SW846 6010B 09/24-09 / 25 / 01 EKW3TlAJ 
Dilution Factor : 1 

Copper ND 0.010 mg/ L SW846 6010B 09 /24-09 / 25 / 01 EKW3T1AC 
Dilution Factor : 1 

Iron ND 0.10 mg/L SW846 6010B 09/24-09/25 / 01 EKW3TlAL 
Dilution Factor: 1 

Potassium ND 5.0 mg/L SW846 6010B 09/24-09 / 25 / 01 EKW3T1CA 
Dilution Factor: 1 

Magnesium ND 5.0 mg/L SW8 46 6010B 09/24-09 /2 5 /0 1 EKW3TlCC 
Dilution Factor : 1 

Manganese ND 0.015 mg/L SW846 6010B 09/24-09 /2 5 /01 EKW3TlCD 
Dilution Factor : 1 

• 
Sodium 138 5.0 mg/L SW846 6010B 09/24-09/25/01 EKW3TlAF 

(Continued on next page) 

Di lution Factor: 1 



MKM ENGINEERS INC 

• Client Sample ID: FIELD BLANK 

TOTAL Metals 

Lot - Sample# ... : A1I210297-004 Matrix ......... : WQ 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER# 
Nickel ND 0.040 mg/L SW846 6010B 09/24-09/25/01 EKW3TlAD 

Dilution Factor : 1 

Lead ND 0.0030 mg/L SW846 6010B 09/24-09/25/01 EKW3TlA4 
Dilution Factor : 1 

Antimony ND 0.060 mg/L SW846 6010B 09/24-09/25/01 EKW3TlA6 
Dilution Factor: 1 

Selenium ND 0.0050 mg/L SW846 6010B 09/24-09 / 25/0l EKW3TlA5 
Dilution Factor: 1 

Tin ND 0.10 mg/L SW846 6010B 09/24-09 / 25/01 EKW3T1CE 
Dilution Factor: 1 

Thallium ND 0.0020 mg/L SW846 7841 09/24-09 / 25/01 EKW3TlCF 
Dilution Factor : 1 

. anadium ND 0.050 mg/L SW846 6010B 09/24-09 / 25/01 EKW3TlAG 
Dilution Factor: 1 

Zinc ND 0.050 mg/L SW846 6010B 09/24-09 / 25/01 EKW3TlAH 
Dilution Factor : 1 

Mercury ND 0.00020 mg/L SW846 7470A 09 / 24-09 / 25 / 01 EKW3TlCG 
Dilution Factor: 1 

• 



----

• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

General Chemistry 

Lot-Sample# . . . : Al I2 10297 -00 4 Work Order# ... : EKW3T Matrix ......... : WQ 
Date Sampled . .. : 09 /2 0 / 01 08 : 05 Date Received .. : 09/20 / 01 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS _M_E_TH_O_D ______ ANALYSIS DATE BATCH # 

pH (liquid) 8.3 No Units MCAWW 150.1 09/22/01 1267393 
Di lut ion Factor : l 

Chloride 25.6 1.0 mg/L MCAWW 300.0A 09/25/01 1269389 
Dilution Fact or: l 

Hexa v alent ND 0 .02 mg/L SW8 4 6 719 6A 09 / 21/01 126 84 50 
Chromium 

Dilution Facto r : l 

Nit rate -Ni tr i t e ND 0.1 mg / L MCAWW 353 . 2 09 / 24 / 01 1268415 
Dilution Factor: l 

Ni t rocellulo se ND 0 .5 0 mg/L MCAWW 353.2 0 9 / 29-10 / 04 / 01 1274466 
Dilution Factor: l 

~ itrogen, as Ammonia 0 . 3 0.2 mg/L MCAWW 350.3 10/01/01 1275093 
Dilution Factor : l 

Sulfate 73.1 1.0 mg/L MCAWW 300.0A 09/25/01 1269392 
Dilution Factor : l 

Total p hosphorus ND 0 . 1 mg / L MCAWW 365 . 2 09 / 26 / 01 1269445 
Dilution Factor: l 

Total Alkalinity 190 5.0 mg/L MCAWW 310 . 1 09/22/01 1267433 
Dilution Factor : l 

Total Dissolved 330 io mg/L MCAWW 160.1 09/25 - 09/26/01 1268169 
Solids 

Dilution Factor: l 

To t a l Or ganic Carbon ND 1 mg/L SW8 4 6 9060 09 / 24/01 12 68207 
Dilut i on Factor: l 

Total Phenols ND 0 . 04 0 mg/ L SW8 4 6 9065 1 0 /03/01 127 640 8 
Dilution Factor : l 

• 
Total Sulfide 1.4 1.0 mg/L MCAWW 376.1 09/24/01 1268591 

Di l ution Factor: l 

(Continued on next page ) 



----- ---- ---------

• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

General Chemistry 

Lot-Sample# ... : AlI210297-004 Work Order# ... : EKW3T Matrix ......... : WQ 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH# 

Turbidity ND 0.5 NTU MCAWW 180.1 09 / 21/01 1264521 
Dilution Factor: 1 

• 

• 



• 
MKM ENGINEERS INC 

Client Sample ID: FIELD BLANK 

General Chemistry 

Lot-Sample# ... : AlI280133-003 Work Order# ... : EK9E5 Matrix ......... : WG 
Date Sampled ... : 09/26/01 10:38 Date Received .. : 09/27/01 

PREPARATION- PREP 
~PARAM-'-~-E_T_E_R~~~~~- _R_E_S_U_L_T~~ _R_L~~- ~UN.c-.;;.I~T~S~~- ~M~E~T~H_O_D~~~~~- ANALYSIS DATE BATCH# 
Total Cyanide ND 0 . 010 mg/L MCAWW 335.2 10/02/01 1275384 

Dilution Factor : 1 

• 

• 



MKM ENGINEERS INC 

• Client Sample ID: TRIP BLANK 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-005 Work Order# ... : EKW3WlAA Matrix ... ...... : WQ 

Date Sampled ... : 09 /20/ 01 Date Received .. : 09/20/01 
Prep Date ...... : 10/01/01 Analysis Date .. : 10/01/01 
Prep Batch# ... : 1274204 
Dilution Factor: 1 Method . ........ : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Dichlorodifluoromethane ND 1. 0 ug/L 
Acetonitrile ND 20 ug/L 
Acrolein ND 20 ug/L 
Allyl chloride ND 2.0 ug/L 
1,3-Dichloropropane ND 1.0 ug/L 
2,2-Dichloropropane ND 1.0 ug/L 
1,1-Dichloropropene ND 1. 0 ug/L 
Ethyl methacrylate ND 1. 0 ug/ L 
Isobutyl alcohol ND so ug / L 
Methyl methacrylate ND 2.0 ug / L 
Propionitrile ND 4.0 ug/ L 
4-Methyl-2-pentanone ND 10 ug/ L 

(MIBK) 

. Acetone ND 10 ug/L 
Acrylonitrile ND 20 ug/L 
Benzene ND 1.0 ug / L 
Bromochloromethane ND 1.0 ug / L 
Bromodichloromethane ND 1.0 ug/ L 
Bromoform ND 1 .0 ug/ L 
Bromomethane ND 1.0 ug / L 
2-Butanone ND 10 ug/L 
Carbon disulfide ND 1.0 ug/L 
Carbon tetrachloride ND 1.0 ug/L 
Chlorobenzene ND 1. 0 ug/L 
Dibromochloromethane ND 1.0 ug/L 
l,2-Dibromo-3-chloro- ND 7.0 ug/L 

propane 
Chloroethane ND 1.0 ug / L 
Chloroform ND 1. 0 ug/L 
Chloromethane ND 1. 0 ug/ L 
1,2-Dibromoethane ND 1. 0 ug/L 
Dibromomethane ND 1.0 ug/L 
1,2-Dichlorobenzene ND 1. 0 ug/L 
1,4-Dichlorobenzene ND 1.0 ug/L 
trans-1,4-Dichloro- ND 1.0 ug/L 

2-butene 
1,1-Dichloroethane ND 1.0 ug / L 
1,2-Dichloroethane ND 1.0 ug/L 

. 1,1-Dichloroethene ND 1.0 ug / L 

(Continued on next page) 



MKM ENGINBKRS INC 

• Client Sample ID: TRIP BLANK 

GC/MS Volatiles 

Lot-Sample# ... : AlI210297-005 Work Order# ... : EKW3WlAA Matrix ......... : WQ 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
cis-1,2-Dichloroethene ND 1.0 ug/L 
trans-1,2-Dichloroethene ND 1.0 ug/L 
1,2-Dichloropropane ND 1. 0 ug/L 
cis-1,3-Dichloropropene ND 1.0 ug/L 
trans-1,3-Dichloropropene ND 1.0 ug/L 
Ethylbenzene ND 1.0 ug/L 
Trichlorofluoromethane ND 1.0 ug/L 
2-Hexanone ND 10 ug/L 
Iodomethane ND 1.0 ug/L 
Methylene chloride ND 1.0 ug/L 
Styrene ND 1.0 ug/L 
1,1,1,2-Tetrachloroethane ND 1. 0 ug/L 
1,1,2,2-Tetrachloroethane ND 1. 0 ug/L 
Tetrachloroethene ND 1. 0 ug/L 
Toluene ND 1. 0 ug/L 
1,1,1-Trichloroethane ND 1.0 ug/L 
1,1,2-Trichloroethane ND 1. 0 ug/L 

~ richloroethene ND 1.0 ug/L 
,2,3-Trichloropropane ND 1.0 ug/L 

Vinyl acetate ND 10 ug/L 
Vinyl chloride ND 1.0 ug/L 
Xylenes (total) ND 1. 0 ug/L 
Chloroprene ND 2.0 ug/L 
1,3-Dichlorobenzene ND 1.0 ug/L 
Methacrylonitrile ND 2.0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

107 
106 
95 
90 

(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

• 



• • SEVERN 
Chain o,9 

TRENT 
Custody Record 

SERVICES Severn Trent Laboratories, Inc. 
STL-4124 (1200) 

Client 

/VI [.(M L- 1 A_,. ;AA p~r< 
Address • I 

·r,AJ' , 

Project Manager 

-<;J,• A A I .:>A.., A -"-DY-

Telephone Number (Area Code)!Fax Numb{;! 

Date Chain of Cus/ody_ Number 

0 /,;2_ t 1/ !) I 078040 
Lab /.Jumber 

"f{LL51 -~·+J~- D ,-riet;- 6 3.')0 -3"iY-:J 1);}..0 )_7_'·IO- I·,Y- .1'L.U./ Page L of 2-
City State Zip Code Site Co11tact L~ Co11tact Analysis (Attach list if ,;, ' ) 

Rcvv:<.-' , •" b. 01+ J./1-/ ,:l/11/il. ;x/,J.,~ < .. l.t It l'ie/J, ·,. 5{,,.,.u ~ ms;irP. s Jace is ne~ edJ .,.,: 
~ .... 

~ •,.! I-'-~--.... '$ C > Project Name and Location (State) Carrier!v\laybi/1 Number 

~1 
, . ...-- -~ ;; ~ 

rl ,, ~ ~) 

Q ..•. ,., J J 1 ,~ .. .u.-u 1 ~ .. J..t1JJ n ·,JJAf) b .. ,u .... {)~ ~ 
,... 

~-~ ,"; 
:S'Tl C6rL.r~~ ...... It ·{ 

_..,.., . .-::: ~ .. ~~ bi; I 
' ~ .::;_ Special Instructions! 

Contract!PurcPOOrder!QuoteWo. ' , I ± .~ ~ -~ --;;: ;:J ;q 'i 
"' < 

.,.. Conditions of Receipt Containers & - ,,, '- '-J_ • * LA C,1)2 -1.",ouOi-i Matrix Preservatives ''- - ~ ~ ~ I-cf: i Ii :.I-:: r:. .. -
~ ....:. ·t -~ ti 1, ~ · 

Sample I.D . No. and Description g "' " ~ .~ i .~ ~ <....C ii t· ~ 0 V) 

6 1) l: "'ti 1 ~ Date Time !l ~ ~ 
Cl V) 0 

G <( 0 l t. ,t ....:'1 I~ (Containers for each sample may be combined on one fine) 
~ ;l C "' ~ ~ C Cl) :-:?:: ci! 'v .Vl ..i:::; V) ::, l: l: l: "'~ 

Rf~I Nl,) - ()/o '1 /;J.(J/,,i Off·/.5 >( )( .X X ;( .x: )( )( X )( IX: >< >< >< >< X x >( 
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Possible Hazard Identification I Sample Disposal (A fee may be assessed if samples are retained 
0 Non-Hazard 0 Flammable 0 Skin Irritant 0 Poison B f8' Unknown O Return To Client ~ Disposal By Lab 0 Archive For ___ Months longer than 3 months) 

Turn Around Time Requ,red 

0 24 Hours O 48 Hours O 7 Days O 14 Days 21 Days 

QC Reqwrements (Specify) 

O Other 

1 Rec,1 ~!, v}'d , 
.-, (,,{,,( Cl£ 

3. Received By 

Comments 

Ms/M,·5p BdtleS,,ft i,,.~lu-"M~ ML /AJ1J --0·1 ·'211t~-fals· f(/teced. i,1Uio F]eld, 
DISTRIB{;TION: WHITE - Stays with the Sample; CANARY· Returned to Client with Report. PINK) Field Copy 
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• • SEVERN Chain o,11 
TRENT Custody Record 

SERVICES Severn Trent Laboratories, Inc. 
STL-4124 (1200) 

(A fee may be assessed if samples are retained 
Months longer than 3 months) 

Turn Around Time Required /le.(l,£•fT deliV,•n{f Requirements (Specify) 

0 24 Hours D 48 Hours D 7 Days O 14 Days D 21 Days 
Time 

Client 

?I// 7/ f:A r:J ~'j,I t'!e r.e.. JJ<c. 
Addre~s 

Project Manager 

_ ~trv~ )t',tt•~AD_.-

Dare Chain of Custody Number 

1~1:t/cJJ 078041 
Lab 1'1umber / / Telephone Number (Area Code)!Fax NtJmber 

'8-</.:5/ -""">;t,J.t A~ s- 1 -:;r;-s. '),.-r-2 g ~ ()/:? :,/J . ·• ·) ") 7(° ::Jq~?_,,e/ Page L of I 
City };: I Zi:;:; .J ~ /n 

Sile Contact 'c.)_ Lab,,Contact Analysis (Attach list if 

,I(? t.U ./"t,(.,f IA.JI, fi; l<e :::-{"UtA.eli De AI1,," /LjJ more s :,ace is needed) 

~eel Name and Location (Slate} CarrierM'aybill Number -

tLuA",~I/ !), ,,.rl"u l ..... 1).C;JI. Q,h.,,"'"'· OH t='e..,l Ex 1{;,t,t./1:~ -S-c2 Ii /1,.f:.J&.. Special Instructions/ 
Contract/Purchase Order/Quote No~ I ' 1 Conditions of Receipt 

Matrix 
Containers & 
Preservatives 

~ . Sample I. D. No. and Description I 
.; 0 V) 

Date Time ~ a 1:) :C 

(Containers for each sample may be combined on one line) i 5 ~ 
V) 0 u <{ 0 .. " "' ;z 

~ ~~ '.J 
" " V) V) :, :c :c :c 

Q O L Mi) ·- r)/11 1q/;.1;Jt,1 l£:,r1 x X IY {)., s ·, A/., I'\(" 

'/)u t,j,' Ct).J-e- 11 /1).i: ltJI ,~:.J, )( X X r u 11H '"L' -1-1') 

Fie /ri B/1).M_k. q/;;2/c/ /tJ:3tr x )( X 
I 

D.,:, t,/,, ,•p 
I • 

w /.s a..vt,· I 1, 2' o _/,i 
'Sct.Mtd,P< -f:rl"rllt/ 

°J /t?,-0/DJ 

Possible Hazard Identification I Sample Disposal 

0 Non-Hazard 0 Flammable D Skin Irritant D Poison8 ~nknown D Return To Client 6KD1sposal By Lab D Arc/Jive For ___ 

Time 

T,me 3 Rehnquished By 

Comments 
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Data Vnlidation Specialists 

Data Validation Report 

Project: Ravenna Arsenal, Ravenna Ohio 
Project#: RV AAP Ramsdell Lanclfill 
Laboratory Project#: All280133 & All210297 
Laboratory: Severn Trent 
Reviewer: Purves Environmental for MKM Engineers Inc. (Ravenna, OH) 
Analysis: Method:8270C, 8260B, 8330, 8151A, 8141A, 8082, 8081A, 6010B, 7470A, 7841, 
7196A, 9060, 410.4, 350.3, 310.1, 353.2, 365.2, 376.1, 335.2, 300.0A 150.1, 180.1, 160.1, 
HPLC 
Matrix: Water 
Date:October 24, 2001 

I Introduction 

Five samples (5 water samples) for the analysis of 8270C, 8260B, 8330, 8151A, 8141A, 8082, 
8081A, 6010B, 7470A, 7841, 7196A, 9060, 410.4, 350.3, 310.1, 353.2, 365.2, 376.1, 335.2, 
300.0A 150.1, 120.1, 180.1, 160.1, HPLC were shipped on September 20, 2001 from MKM 
Engineers, Inc. Ravenna, Ohio to Severn Trent Laboratories (STL) North Canton, Ohio. The 
samples were collected and relinquished by MKM field personnel at the Ravenna Arsenal, 
Ravenna, Ohio to STL on September 20, 2001. STL North Canton Sent the samples for method 
8330 to STL Knoxville, TN. Analytical data for all samples were validated and included in this 
report. The samples were analyzed utilizing SW-846 Methods as published in the third addition 
of Test Methods for Evaluatin~ Solid Waste Physical/Chemical Methods (See Table 1 below for 
Rev numbers) and US EPA Methods for Chemical analysis of Water and Wastes EPA 600/4-79-
020 Marchl 983 edition. The quality control and flagging convention is consistent with the 
National Functional Guidelines. The review process was a level three validation effort. One 
hundred percent of the package was reviewed. 

Table 1 Analytical Methods 
Method 8270C Rev 3, December 1996 
Method 8260B Rev 2, December 1996 
Method 8330 Rev 0, September 1994 
Method 8151A Rev 1, September 1994 
Method 8141A Rev 1, September 1994 
Method 8082 Rev 0, September 1994 
Method 8081 A Rev 1, September 1994 
Method 6010B Rev 2, December 1996 
Method 7470A Rev 1, September 1994 
Method 7841 Rev 0, September 1986 
Method 7196A Rev 1, September 1994 
Method 9060 Rev 0, September 1986 
Method '9065 Rev 0, September 1994 
Method 150.1 Rev 0, March 1983 
Method 160.1 Rev 0, March 1983 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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Method 180.1 Rev 0, March 1983 
Method 300.0A Rev 1, March 1983 
Method 310.1 Rev 0, March 1983 
Method 335.2 Rev 0, March 1983 
Method 350.3 Rev 0, March 1983 
Method 353.2 Rev 0, March 1983 
Method 365.2 Rev 0, March 1983 
Method 376.1 Rev 0, March 1983 
Method 410.4 Rev 0, March 1983 

The field sample numbers and the laboratory sample numbers correlated with the field chain of 
custody and the analytical reports. One MS/MSD water was provided. Table 2 is a list of the 
field sample numbers, corresponding laboratory identification, and matrix type. 

T bl a e 2 S ampe I Id en 1 ffi 1ca f 10n T bl a e 

Field Sample Number Laboratory Sample 
Number 

Matrix 

RQLMW-06 EKW2Q-001 Water 

RQLMW-07 EKW3G-002 Water 

DUPLICATE EKW3P-003 Water 

FIELD BLANK EKW3T-004 Water 

TRIP BLANK EKW3W-005 Water 

II Data Qualifications 

1.0 Sampling Documentation 

The chain of custody (COC) documentation met QAPP and National Functional Guidelines 
requirements. Cooler temperature was slightly above the upper limit because the cooler was 
packed received at the laboratory in less than two hours. This does not provide enough time for 
the cooler and some of the contents to drop to the 4C temperature. The temperature does not 
affect any data. 

1.1 Report Documentation 

Correctable Errors 
All correctable errors are errors that do not affect data quality and are verified by e-mail with the 
laboratory and corrected by the data validator. 

Non-correctable Errors 
All non-correctable errors are errors that affect data quality and require professional judgement 
and qualification by the data validator. No verification with the laboratory is required. 
Non-correctable errors (if found) were examined to determine the usability of the data and 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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• documented in this report .. 

2.0 Technical Holding Times 
All holding times met QAPP and National Functional Guidelines requirements for all. 

3.0 Organic Analysis 

3.1 Method 8260B Volatiles (Waters) 

3 .1.1 The Method Blanks 
The Method or Prep Blank, met method requirements. Analytes detected between the 
Reporting Limit (RL) and Method detection Limit are noted but do not affect data. 

3.1.2 Laboratory Control (LCS) 
The LCS met method requirements. 

3.1.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 
The MS/MSD met method requirements. 

3.1.4 Surrogate Spikes 
The Surrogate Spikes met method requirements 

• 3.2 Method 8330 Explosives & Propellents HPLC(Waters) 

3.2.1 The Method Blanks 
The Method or Prep Blank met method requirements. 

3.2.2 Laboratory Control (LCS) 
The LCS met method requirements. 

3.2.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 
The MS/MSD met method requirements. 

3.2.4 Surrogate Spikes 
The Surrogate Spikes met method requirements 

3.3 Method 8270C Semi-Volatiles (Waters) 

3 .3 .1 The Method Blanks 
The Method or Prep Blank, met method requirements. 

3.3.2 Laboratory Control (LCS) 

• 
The LCS met method requirements . 

3.3.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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The MS/MSD met method requirements. 

3.3.4 Surrogate Spikes 
The Surrogate Spikes met method requirements except for two acid fraction surrogates in 
sample 1. Both surrogates recovered low. Though two out of four surrogates recovered 
low, the data reflects historical data and it is the professional judgment of the data 
validator that the is valid. 

3.4 Method 8151A Chlorinated Herbicides (Waters) 

3.4.1 The Method Blanks 
The Method or Prep Blank, met method requirements. 

3.4.2 Laboratory Control (LCS) 
The LCS met method requirements. 

3.4.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 
The MS/MSD met method requirements. 

3.4.4 Surrogate Spikes 
The Surrogate Spikes met method requirements 

3.5 Method 8141A Organophosphorous Compounds (Waters) 

3.5.1 The Method Blanks 
The Method or Prep Blank, met method requirements. 

3.5.2 Laboratory Control (LCS) 
The LCS met method requirements. 

3.5.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 
The MS/MSD met method requirements. 

3.5.4 Surrogate Spikes 
The Surrogate Spikes met method requirements 

3.6 Method 8082 PCBs (Waters) 

3.6.1 The Method Blanks 
The Method or Prep Blank, met method requirements. 

3.6.2 Laboratory Control (LCS) 
The LCS met method requirements . 

3.6.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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The MS/MSD met method requirements. 

3.6.4 Surrogate Spikes 
The Surrogate Spikes met method requirements 

3.7 Method 8081A Pesticides (Waters) 

3.7.1 The Method Blanks 
The Method or Prep Blank, met method requirements. 

3.7.2 Laboratory Control (LCS) 
The LCS met method requirements. 

3.7.3 Matrix Spike and Matrix Spike Duplicate (MS/MSD) and or Sample Duplicate 
The MS/MSD met method requirements. The MS/MSD recoveries for one sample and 
MSD for another had all analytes no meet spike recovery requirements. This is a very 
unusual event and strongly indicates a preparation error. In the professional judgment of 
the data validator the MS/MSD data is not valid. However, the sample data is not 
affected. 

3. 7.4 Surrogate Spikes 
The Surrogate Spikes met method requirements 

4.0 Inorganics (Waters) 

4.1 Method 6010B Metals (Waters) 

4.1.1 Laboratory Method/Preparation Blanks 
All blanks met method requirements. 

4.1.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

4.1.3 Matrix Spike and Matrix Spike Duplicate 
The MS/MSD met method requirements. 

4.2 Method 7470A Mercury (Waters) 

4.2.1 Laboratory Method/Preparation Blanks 
All blanks met method requirements. 

4.2.2 Laboratory Control Sample (LCS) 
The LCS met method requirements . 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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• 4.2.3 Matrix Spike and Matrix Spike Duplicate 
The MS/MSD met method requirements. 

4.3 Method 7841 Thallium (Waters) 

4.3.1 Laboratory Method/Preparation Blanks 
All blanks met method requirements. 

4.3.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

4.3 .3 Matrix Spike and Matrix Spike Duplicate 
The MS/MSD met method requirements. 

5.0 General Chemistry 

5.1 Method 150.1 pH (Waters) 

5 .1.2 Sample Duplicate 
The Sample Duplicate met method requirements. 

• 5.2 Method 160.1 Total Dissolved Solids (Waters) 

5.2.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.2.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5 .2.3 Sample Duplicate 
The Sample Duplicate met method requirements. 

5.3 Method 180.1 Turbidity (Waters) 

5 .3 .1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.3.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.3.3 Sample Duplicate 
The Sample Duplicate met method requirements . 

• 
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• 5.4 Method 300.0A Chloride and Sulfate (Waters) 

5.4.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.4.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.4.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

5.5 Method 310.1 Total Alkalinity (Waters) 

5.5.1 Laboratory Method/Preparation, Initial, and Continuing Cahoration Blanks 
All blanks met method requirements. 

5.5.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.5.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

• 5.6 Method 335.2 Total Cyanide (Waters) 

5.6.1 Laboratory Method/Preparation, Initial, and Continuing Cahoration Blanks 
All blanks met method requirements. 

5.6.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.6.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

5.7 Method 350.3 Nitrogen as Ammonia (Waters) 

5.7.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.7.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.7.3 Matrix Spike Matrix Spike Duplicate MS/MSD 

• 
The MS/MSD met method requirements . 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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5.8 Method 353.2 Nitrate-Nitrite and Nitrocellulose (Waters) 

5.8.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.8.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.8.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

5.9 Method 365.2 Total Phosphorus (Waters) 

5.9.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.9.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.9.3 Matrix Spike and Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

5.10 Method 376.1 Total Sulfide (Waters) 

5 .10.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.10.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.10.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

5.11 Method 7196A Hexavalent Chromium (Waters) 

5. I I. I Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.11.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.11.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. Another set ofMS/MSDs had no recovery. 
This is very unusual unless the matrix converts the hex chrom or the analyst did npot spike 
the sample. Because no raw data is available, the data validator must consider the 

7484 Woodspring Ln. Hudson, OH 44236, Phone & Fax: 330-650-2918 
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• MS/MSD data of the second set ofno value. 

5.12 Method 9060 Total Organic Carbon TOC (Waters) 

5 .12.1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.12.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

5.12.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

5.13 Method 9065 Total Phenols (Waters) 

5 .13 .1 Laboratory Method/Preparation, Initial, and Continuing Calibration Blanks 
All blanks met method requirements. 

5.13.2 Laboratory Control Sample (LCS) 
The LCS met method requirements. 

• 5.13.3 Matrix Spike Matrix Spike Duplicate MS/MSD 
The MS/MSD met method requirements. 

6.0 Compound Identification and Quantitation 

All samples were properly analyzed, diluted as needed, and quantitated. No changes in data 
values were required. 

7.0 System Performance 

No problems were encountered with the system performance of any of the instruments. 

8.0 Data Summary 

No quantified data has been changed. All data is valid. The data user should use historical data 
to determine the usefulness of the data when evaluating the Pesticide data. It is the professional 
judgment of the data validator that all pesticide data is valid. 

This Level III data is validated based upon criteria developed by the data user, method 
requirements, National Functional Guidelines and experience of the data validator . 

• 
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Completeness Table Date: 10/24101 e KM Project #: Ramsdell Landfill Matrix: Water 
STL Project#: A11210297 & A11280133 

Method: 7196A Number 
Analyte of Tests R Qualifiers % ComRleteness 
Hexavalent Chromium 4 0 100% 

Method: 9060 
Analyte 
Total Organic Carbon 

Number 
of Tests 

4 
R Qualifiers 

0 
% ComRleteness 

100% 

Method: 9065 
Analyte 
Phenolics 

Number 
of Tests 

4 
R Qualifiers 

0 

0b ComRleteness 
100% 

Method: 7841 
Analyte 
Thallium 

Number 
of Tests 

4 
R Qualifiers 

0 

0Lo ComRleteness 
100% 

Method: 300.0A 
Analyte 
Chloride 

Number 
of Tests 

4 
R Qualifiers 

0 
% ComRleteness 

100% 

.. ethod: 150.1 
nalyte 

pH 

Number 
of Tests 

4 
R Qualifiers 

0 
% ComRleteness 

100% 

Method: 160.1 
Analyte 
Total Dissolved Solids 

Number 
of Tests 

4 
R Qualifiers 

0 

0b ComRleteness 
100% 

Method: 180.1 
Analyte 
Turbidity 

Number 
of Tests 

4 
R Qualifiers 

0 
% ComRleteness 

100% 

Method: 365.2 
Analyte 
Total Phosphorus 

Number 
of Tests 

4 
R Qualifiers 

0 
% ComRleteness 

100% 

Method: 350.3 
Analyte 
Ammonia Nitrogen 

Number 
of Tests 

4 
R Qualifiers 

0 
% ComRleteness 

100% 

Method: 310.1 
Analyte 

Number 
of Tests R Qualifiers 0b ComRleteness 

• 
Alkalinity 4 0 100% 

7484 Woodspring Ln, Hudson, Oh:c 44236 
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Specialist in Data Validation 

Completeness Table Date: 10/24101 
. MKM Project#: Ramsdell Landfill Matrix: Water 

STL Project #: A 11210297 & A 11280133 

Method: 8082 Number 
Analyte of Tests R Qualifiers % ComRleteness 
Arochlor 1016 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 

Method: 8081A 
Analyte 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 

~ 4'-DDE 
ndrin 

Endosulfan II 
Endosulf an sulfate 
4,4'-DDT 
Endrin ketone 
lsodrin 
Kepone 
Methoxychlor 
Endrin aldehyde 
Chlordane 
4,4'-DDD 
Toxaphene 

Method: HPLC 
Analyte 

4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100°/o 
4 0 100% 
4 0 100% 

Number 
of Tests R Qualifiers 0b ComRleteness 

4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 
4 0 100% 

Number 
of Tests R Qualifiers 0/Q ComRleteness 

Nitroguanidine 4 0 100% 

Method: 8141 Number 
Analyte of Tests R Qualifiers % ComRleteness 
Methyl parathion 4 0 100% 
Parathion 4 0 100% 

7484 Woodspring Ln, Hudson, Ohio 44236 • DPhone & Fax: 330-650-2918 
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Specialist in Data Validation 

Completeness Table Date: 10/24101 
9:KM Project #: Ramsdell Landfill Matrix: Water 

STL Project#: A 11210297 & A 11280133 

Method: 6010 Number 
Analyte of Tests R Qualifiers % ComRleteness 
Aluminum 4 0 100% 
Antimony 4 0 100% 
Arsenic 4 0 100% 
Beryllium 4 0 100% 
Barium 4 0 100% 
Cadmium 4 0 100% 
Calcium 4 0 100% 
Chromium 4 0 100% 
Cobalt 4 0 100% 
Copper 4 0 100% 
Iron 4 0 100% 
Lead 4 0 100% 
Magnesium 4 0 100% 
Manganese 4 0 100% 
Nickel 4 0 100% 
Potassium 4 0 100% 
Selenium 4 0 100% 
Silver 4 0 100% 

. odium 4 0 100% 
hallium 4 0 100% 

Vanadium 4 0 100% 
Zinc 4 0 100% 

Method: 7470 Number 
Analyte of Tests R Qualifiers % ComRleteness 
Mercury 4 0 100% 

Method: 335.2 Number 
Analyte of Tests R Qualifiers 0~ ComRleteness 
Cyanide 4 0 100% 

Method: 376.1 Number 
Analyte of Tests R Qualifiers % ComRleteness 
Sulfide 4 0 100% 

Method: 353.2 Number 
Analyte of Tests R Qualifiers % ComRleteness 
Nitrate Nitrite 4 0 100% 

Method: 300.0A Number 
Analyte of Tests R Qualifiers ~ ComRleteness 
Sulfate 4 0 100% 

7484 Woodspring Lr. , Hudson, Ohic 44235 • 
0
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Completeness Table Date: 10/24101 
. MKM Project #: Ramsdell Landfill Matrix: Water 

STL Project#: A11210297 & A11280133 

Method: 8330 
Analyte 
HMX 
ROX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitro benzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2, 6-Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Nitroglycerin 
4-Amino-2, 6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 

,1.ethod: 8151 
nalyte 

2,4-D 
Dinoseb 
2,4,5-TP (Silvex) 
2,4,5-T 

Number 
of Tests R Qualifiers % Comgleteness 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Number 
of Tests 

4 
4 
4 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

R Qualifiers 

100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

0/~ Comgleteness 
0 100% 
0 100% 
0 100% 
0 100% 

• 7434 Woodspring Ln, Hudson, Ohio 44236 
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Purves Environmental 
Specialist in Data Validation 
Completeness Table 

• 
MKM Project#: Ramsdell Landfill 
STL Project #: A 11210297 
Date: 10/24101 
Method: 8260 
Water 

Number R 
Analyte of Tests Qualifier % Com~leteness 

• 

1, 1, 1,2-Tetrachloroethane 5 0 100% 
1, 1, 1-Trichloroethane 5 0 100% 
1, 1,2,2-Tetrachloroethane 5 0 100% 
1, 1,2-Trichloroethane 5 0 100% 
1, 1-Dichloroethane 5 0 100% 
1, 1-Dichloroethene 5 0 100% 
1, 1-Dichloropropene 5 0 100% 
1,2,3-Trichloropropane 5 0 100% 
1,2-Dibromo-3-Chloropropane 5 0 100% 
1,2-Dibromoethane 5 0 100% 
1,2-Dichloroethane 5 0 100% 
1.2-Dichlorobenzene 5 0 100% 
1,2-Dichloropropane 5 0 100% 
1, 3-Dichlorobenzene 5 0 100% 
1,3-Dichloropropane 5 0 100% 
1,4-Dichlorobenzene 5 0 100% 
2,2-Dichloropropane 5 0 100% 

• -Butanone 5 0 100% 
2-Hexanone 5 0 100% 
4-Methyl-2-pentanone 5 0 100% 
Acetonitrile 5 0 100% 
Acrolein 5 0 100% 
Allyl Chloride 5 0 100% 
Acetone 5 0 100% 
Acrylonitrile 5 0 100% 
Benzene 5 0 100% 
Bromochloromethane 5 0 100% 
Bromodichloromethane 5 0 100% 
Bromoform 5 0 100% 
Bromomethane 5 0 100% 
Carbon Disulfide 5 0 100% 
Carbon Tetrachloride 5 0 100% 
Chlorobenzene 5 0 100% 
Chloroethane 5 0 100% 
Chloroform 5 0 100% 
Chloromethane 5 0 100% 
ci~ 1,2-Dichloroethene 5 0 100% 
~ 1,3-Dichlorpropene 5 0 100% 
Chloroprene 5 0 100% 
Dibromochloromethane 5 0 100% 

7 484 Woodspring Ln .• Hudson, Ohio 44236 
Phone & Fax: 330-650-2918 
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Specialist in Data Validation 

Completeness Table 
~ KM Project #: Ramsdell Landfill 

TL Project#: A11210297 
Date: 10/24101 
Method: 8260 
Water 

Analyte 
Dibromomethane 
Dichlorodifluoromethane 
Dibromochloromethane 
Ethyl benzene 
Ethyl Methacrylate 
lodomethane 
lsobutyl alcohol 
Methyl Methacrylate 
Methylene Chloride 
Methylacrylonitrile 
Propionnitrile 
Total Xylene 
Trans-1,4-Dichloro-2-butene 
Styrene 
T etrachloroethene 
Toluene 
trans-1,2-Dichloroethene 

. rans-1,3-Dichloropropene 
T richloroethene 
Trichlorofluoromethane 
Vinyl Chloride 
Vinyl Acetate 

Number 
of Tests 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

R 
Qualifier 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

%ComRleteness 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
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Purves Environmental 
Specialist in Data Validation 
Completeness Table 

. MKM Project#: Ramsdell Landfill 
STL Project#: A11210297 
Date: 10/24101 
Method: 8270 
Water 

Analyte 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6~Trichlorobenzene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
1,4-Naphthoquinone 
2, 4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2, 6-Dichlorophenol 
3, 3'-Dichlorobenzidine 
3,3'-Dimethylbenzidine 

. 7.12-Dimethylbenz(a)anthracene 
~. 6-Dinitro-2-methylphenol 
1-Naphthylamine 
2-Chloronaphthalene 
2-Chlorophenol 
2-Acetylaminofluorene 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Nitrophenol 
3-Methylchloroanthrene 
3-Nitroaniline 
3-Methylphenol 
4-Bromophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4-Chloro-3-methylphenol 
4-Aminobiphenyl 
4-Chlorophenyl-phenylether 
5-Nitro-o-toluidine 

Number 
of Tests 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

R 
Qualifier 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% ComRleteness 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

• 
Acenaphthene· 4 0 100% 

7484 Woodspring Ln, Hudson, Ohio 44236 
Phone & Fax: 330-650-2918 



Purves Environmental 
Specialist in Data Validation 

Completeness Table 
~ KM Project #: Ramsdell Landfill 

STL Project#: A11210297 
Date: 10/24101 
Method: 8270 
Water 

Number R 
Analyte of Tests Qualifier %ComRleteness 
Acenaphthylene 4 0 100% 
Anthracene 4 0 100% 
Acenaphthene 4 0 100% 
Acetophenone 4 0 100% 
Benzo( a)anthracene 4 0 100% 
Benzo( a)pyrene 4 0 100% 
Benzo(b )fluoranthene 4 0 100% 
Benzo(g, h, l)perylene 4 0 100% 
Benzo(k)fluoranthene 4 0 100% 
Benzoic Acid 4 0 100% 
Benzyl alcohol 4 0 100% 
bis(2-Chloroethyoxy)methane 4 0 100% 
bis(2-Chloroethy)ether 4 0 100% 
bis(2-Chloro-1-methylethyl)ether 4 0 100% 
bis(2-Ethylhexyl)phthalate 4 0 100% 
Butylbenzylphthalate 4 0 100% 

• 

. hrysene 4 0 100% 
iallate 4 0 100% 

Dimethoate 4 0 100% 
Diphenylamine 4 0 100% 
Disulfoton 4 0 100% 
Di-n-butylphthalate 4 0 100% 
Di-n-octylphthalate 4 0 100% 
Dibenz(a,h)anthracene 4 0 100% 
Dibenzofuran 4 0 100% 
Diethylphthalate 4 0 100% 
Dimethylphthalate 4 0 100% 
Ethyl methanesulfonate 4 0 100% 
Famphur 4 0 100% 
Fluoranthene 4 0 100% 
Fluorene 4 0 100% 
Hexachlorobenzene 4 0 100% 
Hexachlorobutadiene 4 0 100% 
Hexachlorocyclopentadiene 4 0 100% 
Hexachloroethane 4 0 100% 
Hexachloropropene 4 0 100% 
lndeno(1,2.~d)pyrene 4 0 100% 
lsophorone 4 0 100% 
lsosafrole 4 0 100% 

7484 Woodspring Ln, Hudson, Ohio 44236 
Phone & Fax: 330-650-2918 



Purves Environmental 
Specialist in Data Validation 

Completeness Table 
• MKM Project #: Ramsdell Landfill 

STL Project#: A11210297 

Water 

Date: 10/24101 
Method: 8270 

Number R 

Methyl methanesulfonate 4 
Naphthalene 4 
Nitrobenzene 4 
N-Nitrosodi-n-butylamine 4 
N-Nitrosodiethylamine 4 
N-Nitrosodimethylamine 4 
N-Nitroso-di-n-propylamine 4 
N-Nitrosodiphenylamine 4 
N-Nitrosopiperdine 4 
N-Nitrosopyrrolidine 4 
0, O, 0-T riethylphosphoro-thioate 4 
0-Toluidine 4 
Pentachlorobenzene 4 
Pentachloronitorbenzene 4 
Pentachlorophenol 4 

. Phenacetin 4 
Phenanthrene 4 
Phenol 4 
Pyrene 4 
frPhenytene diamine 4 
Phorate 4 
Pronamide 4 
(rOimethylaminoazobenzene 4 
frChloroaniline 4 
Safrole 4 
Thionzin 4 

Analyte of Tests Qualifier %ComRleteness 
Methylpyrilene 4 0 100% 

0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 
0 100% 

• 7484 Woodspring Ln , Hudson, Ohio 44236 
Phone & Fax: 330-650-2918 
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Q!Ki!) Field Sam piing Report 
MI<l\1 Engineers, lnc. 

Sample ID: 'K,QLmw-o~ RVAAP, 8451 St. Rt. 5 

Date: Z.C, ~ 1-o I Project: ~MJdef/ &v~Y L" ~/hf( Ravenna, OH +4266 

Sampling Information 

Source CGrouodwater roduct Surface Water / Soils/ Sediments/ Sludge / 
Method Bailer X Sample Bottle / Scoop Tr~ 

Pwnp BaconBo:nb / Bowl / Vi'.;and Auger 

/ Stainless Steel / 
Type/Constroctioo T<tr." / / 
Miscelbneo111 ~ Pwgiag Form 

/ 
- No 

Time of Sample Collection: CJCJ /.S" hrs Sample Type: Discrete -~ Location: Plotted on Map - Stake~ 

-- 'lo 
_ Estimated - Measured surveyecr--: 

Sample Depth: FT (below ground surface ) ~- ued1cate<l') Each Day - Each Location 

Field Parameters Analytical Parameters Other Parameters 
(at time of sample) ~ -

PID / FID ReadiugJ: ffer~iciJ.e5 )C ..5J+ik.. )( Corrosivity 

/ 
/ 

Background: 
ppm 

JIW,A,I .... i ;._ >< 1;.J.... ~, l.:i..l-~ ',( 

o.v Jt t 11 ,tJ i .. ~·-hi \{ ,o~· >(_ 
Reacnv1ty ~anide ...,.._ ... i..,·.1 ·h} )(" " I+ 'I(' 

Sample : C) ' () ppm S"'IFJef 1. ~M".1, ')( 1<11~ a A.Ml. X Ignj{abil ity 

Water Level 38.oz. FT voe x ~ (-',1,(~j(", X QA Samples 
_./ . 

/ Temperature 'C svoc >< Hexavalent MS/MSD 

/t/.S- Chromium K 
Sp. Conductance: I • 3 3 "'~ EXPLOSIVES V Pest/PCB X. Duplicate ID ~ 

( ' 
FieldBl~ pH 

l.37 
UOJtS PROPELLANTS x T AL Dissolved. 

Metals K 
Turbidity 0 ~G, !>I" ~ TOC X Cyanide x Trip'fuank ID 

Sample Description Split !iarnpl,? 

/ C(ce_o. r le~ J'vv-.b. l c/, 1:,-, Ab a-br c ,A./'r, s ~ d. 
Split Sample ID: 

' . 7 :-,/:une: 
. .\,:ency/Company: 

/ 
/ 

/ 

Q.-VQC Provided: ~SIMSD • Duplico,e : Zlanl:s . Fidd Elanb 
Panme !ers: Same" Abo/Listed 

7 
/ 

/ 

Soil sample description slro11ld inc/11de: I 
Jfunse/1 Co lor Odor Staining Texture Sorting Plastic,ty .Hoisture I Water sample description s/ro11ld i1tc/11de: 

Color Odor Sheen Turbidity I 

L-~:·:i Dy: //7,.,, 0C J) t, II lA_,v Y (Pl::~.e Prir~~ R~vi,m.,n hv · /t;..Aa,- I _<;;,,,,N(f't. i, 
~ J. ,J)/41_,f~_.,, Signat~~JJA.;J/; .J (} -

Signature: Datc//-(e-r7/ -,,, 



Monitoring Well Purging Form 

Ravenna Army Ammunition Plant 
Rave?na, Ohio 

Project No.: 3C,55' · u / 

WELL OBSERVATIONS 

Protective Casing: ~ Damaged Locked:@ :..)lo 
Concrete Base: ~ Damaged Inner Casing :~ 4" - 6" - 8" Other: 
Vapor Readings : PIO P~fo,tt...c -;2.Cl.O Background: D, 0 Inside Well Ca-s-in_g_: -0-.-0---

Present Depth Decontamination Procedure: 
LNAPL Yes {Nj * Nonphosphate detergent scrub 
DNAPL Yes~------------- * Tap water rinse 

* Distilled water rinse 
* Air dry 

CALCULATIONS 

(A) Depth to Well Bottom (. '1 U (ft) TOC - TIC - BGS ~ Previously Measured (circle one) 
(B) Depth to Water . '( ( ft) TOC - TIC - BGS ~sured : / 0 I 5: 
(C) Water Column Height (A-B}. , ;;._ (ft) 
(D) Well Diameter Factor tJ. / 1.p (gal/ft) (2" = 0.16, 4" = 0.65, 6" = 1.47 , 8" = 2.61 GAL/ FT) 
(E) One Well Volume (C • D) 0:fi..3 (gal) 
(F) Volumes to be Evacuated ..) 
(G) TOTAL VOLUME TO BE EVACUATED (E • F) 3. /S- (gal) 

EVACUATION METHOD 
c,) 

~:) Well Evacuation Method : @~). Submersible Pump - Other: ____ _ 

Purge Water Disposition : 1. Discharge Onsite 2. Collected And: e- Dispo~ed ~-* I 
Well Yield : High oG Collected In : Ta~ks e No. of Containers : ___ l______ I 

Comments: rr: q I 

Time Depth to Purge t} I Field Measurements Comments 
Water (ft.) Volume PIO 

(gal) 

/0 J. v g 7Jjj -:r-", ti~\ 0- 0 
/0 Jt; 3q .35 \ o.o 
/03'0 40 ·'1.:1 ~ Q.O 
/0)) '11.13 s . 0 

O'-t 1.35" ~ c} , O 

DO ',\.?, { 0 - () 
Personnel Performing Purging ~ ( I(, ~VV' \e "1 

n ot.t...o (print) Reviewd By :7'id.J.~e!,J. (print) 
Date: //-~ 
Signature: = ~v' 



• 

• 

• 

G!KM) Field Sam piing Report 
MKM Engineers, Inc. 

Sample ID:/2..QLwlw~o, RVAAP, 8451 St Rt 5 

Date: zo Sll_/e f Project: ~,,.,,,.~/! Q\}OV/v L...,.,d~II Ravenna, OH 44266 

Sampling Information 

Sout~e Groundwater/ Product Surface Water I Soils / Sediments / Sludge / 
Method Bailer X Sample Bottle / Scoop Tror 

Pump BaconBo:nb / Bowl I/ 
:...--:. Hand Auger 

/ Stainless Steel // 
Type/Construction 1;.-{fo;., / / 
Mi1cellaneous ~P~ingForm ( / 

- No 

Time of Sample Collection: ioLQ hrs Sample Type: Discrete - B Location: Plotted on Map - Staked in Field 

Sample Depth: "'- / c./ 
_ Estimated - Measured~ 

FT (below ground surface) Decoo/"1)edicat~ Each Day - Each Location 

Field Parameters Analytical Parameters Other Parameters 
(at time of sample) 

PID / FID Reading,: ttubi..:ides -..,( s IA-H'; ch... )( Corrosivity ~ --
0 -0 ppm ~IIAAA,\01(.la. x ~ : t-r~/A);t., 1-t. )( ---Background: 

I Ai £,.Ji11.i1"\I )( .,. "D <;" X 
Reactivity Sulfi~ 

1i:.r-J,,, · ,I .L X r, W- )(' 

Sample: () .() ppm ~~ i;.,._~i/.1.v:.l. )( 1Jot6" P~s~~ >( ~ty 

Water Level l l. )&. IT voe x Pi.u.oi ,c.s )< QA Samples 

Temperature "C svoc X Hexavalent X MS/MSD 1,Q L "'1w'-., , - Jt?s/ms-'b 
/7.S" Chromium 

Sp. Cooductance:f .)l} -c EXPLOSIVES x Pest/PCB x Duplicate ID D vrpf1c.0Je. 

pH units PROPELLANTS x TAL Dissolved. X Field Blank ID Fre lei ~/o..,..'c.. fa • .s-i;; Metals 

Tumidity c1.;9~ - TOC "' Cyanide X Trip Blank ID l'r rp"[3/"'"" 
1~ · · .. ,,., ,. 

Sample Description Split Sampl<? 

/ ~:1;;?~~,:~~1,,,, . .-Cl~ 
S1111t Sat1Dple ID: 
N:1me: 
A;:ency/Company: 

/ 
f 

/ .. 
/ 

i Q---· .. , ·"""'·Y ... -........ Purame1ers: S.ullie u Above - ,~ 1stcd 

/ -
/ 

/ 
,:,-. 

Soil sample descriptio11 sl,o"ld i11cl"de: 

Munsell Color Odor Staining Texture Sorting Plasticity Moisture 

Water sample descript/011 sJ,o"ld i11cl"de: 

Color Odor Sheen Turbidity 

Logged By: A~ 1/)_,_ fl1.I\/ . (Please Print) (!ev1ewed,by: ~' ~ P ..;#'J"~Y/ _ I.': ) 

~~ ~~/Ill,,_,, Signa1ure: , ) Signature#~/ Seuu~R' .:~ te: /_)_-~ J 
, 

.~ I 



Monitoring Well Purging Form 

We II ID : ~---.=-<,....J...,;,_.;.__-'---.__ 

Date: --Lf-..J.....±+-::::C....Z....-

Weather: -..u.&.-'""'-"-"'-'--=~'-

WELL OBSERVATIONS 

Ravenna Anny Ammunition Plant 
Ravenna, Ohio 

Project No.: 19 ss:/. 0 I 

Protective Casing~. - Damaged 
Concrete Base: ntact Damaged 
Vapor Readings : ID Pl.otov.?--'- U> 'JI) 

Locked: Q. No 
Inner Casing : V4" -6" - 8" Other:---=---=---
Background: 0, 0 Inside Well Casing: 0 • 0 

Present Depth Decontamination Procedure: 
LNAPL Yes ----------
DNAPL Yes -

• Nonphosphate detergent scrub 

(A) 
(8) 
(C) 
(D) 
(E) 
(F) 
(G) 

• Tap water rinse 
• Distilled water rinse 
* Air dry 

CALCULATIONS 

Depth to Well Bottom /(l- 4 7 (ft) TOC - TIC - SGS ~ Previously Measured (circle one) 
Depth to Water ,z:) J ( ft) TOC-TIC- SGS ~ured : // ."/0 
Water Column Height (A- ) 7. a.. (ft) 
Well Diameter Factor 0, J la (gal/ft) (2" = 0.16, 4" = 0.65, 6" = 1.47, 8" = 2.61 GAL / FT) 
One Well Volume (C • D) /. j.£ (gal) 
Volumes to be Evacuated ,> ~ 
TOTAL VOLUME TO BE EVACUATED (E • F) S, 7~ (gal) 

EVACUATION METHOD I 
I Well Evacuation Method : B- Submersible Pump - Other: _____ _ 

Purge Water Disposition : 1. Discharge Onsite 2. Collected And: ~ Disposed ~ Offsite 

Well Yield : or Low No. of Containers : ___ 

Time Depth to Purge Comments 
Water (ft.) Volume PIO Turb. 

(gal) 

s- o.o 

High / _____ _ 

Comments: 

Personnel Perfonning Purging v. tl ~ I lv·1 

Logged By: f?c '7u1..~print) 
Date: -....:X...~L.L-~...,.....:::::::;:=::......_ 



• • SEVERN 
Chain of' · 

TRENT 
Custody Recorq 

SERVICES Severn Trent Laboratories, Inc. 
STL-4124 (1200) 

Client 

·711 j.{7vf £ ·./' ~r~ •• e~r~ 
Project Manager 

-r:~ .)1-,.. ,,,. L-- ..... ~.A., 
Date Chain of Custodl Number 

' 0/;l{)/tJI 078040 
Address 

, , 
Telephone Number (Area Code)!Fax Numbel . Lab Number 

Q~ s-- 330 -_l.lj'g'-;)~-;2.0 / 330-351!- ;)CJ;J.A./ I 2 11'-l~/ -~+J-e. Page of 

CityR, lct4 Zip Code Site Contact Lab Contact 

B,.vJJ 
Analysis (Attach list if 'rt ) 

h• ,I ..I. •A -'• J./ '-I ;;l /p (p W,l,t' -<~,Jt L)e J.J.,;~ ~ fllM8 s iace is nBl!'I !ed) tl 

~ ~ ·~ ~ ~ ... ~ R::::nr L~a.t:o:::;~:L,~+d/ n V1AP. ~~UbH~ DU 
Carrier/Waybill Number ,, 

~ ~ "" ~~ 0 
~i _"'5'T"J CA•1...riet- i: ~ ·,.:;: 2! .,... - ~ ~ a~ re., Special Instructions/ 

~ s1 ~ ~ ~ Contract!Purc~c>°:rr.tqo::z. - /!,,t)OO~ , 
~ 

........ 
~ --~ :r..~ Conditions of Receipt 

Matrix 
Containers & ~ i C <f . 

·H 
:-:. · Preservatives 

~ - '> ':"S j ~ 
~ j 

, .. 
~ 

:~ ·1n .... 
~ ii :i I 

.; ... 4 j ~ Sample l.'D. No. and Description i 0 Cl) i§ 1) i§ "'li 1i Date Time l ~ 
Cl) 0 - ~ ~ (Containers for each sample may be combined on one line) ~ "' ! (.) 

~ ~~ ,c. '-J ,,,, < .. ::, :c :c 

R G.Ll'-tu) ~- 01 o °1/)1)/111 oq:Js X X X X )( X '>< )( X )( )(' >< X X )( X )( >( 

R()LHW-07 1/;D, tDI lt:?.i'O 'x X X X X '>( '1- X X )( X Ix >< )( X ;( 
V: X M:S/MSO f3ollk. Sefs i~I 

f),,ll}j,,i,1,' CJ/io/01 10:~o X ' X x X )( X >< X )( x )< X >( X x X X X :t<s e e A .JI,.,~ 4 QA 
/:"i e U Bl CAM k q/ :J.O rJJ O"x:l'JIJ - X 'x 'X x X X x X )( X. X )<. X: X X. -,( ;,( )( .$1'~e+ ~ 

1 
t-~ 

,n·l\ fs1l1M k , J..'A, g )( X X AJJ ;L;,...," 0 .J~,.~,,~ 
I I 

Possible Hazard Identification I Sample Disposal (A fee may be assessed if samples are retained 
D Non-Hazard D Flammable D Skin Irritant D PoisonB ~ Unknown D Return To Client i!g' Disposal By Lab D Archive For ___ Months longer than 3 months) 

Turn Around Time Requ,red QC Requirements (Specify) 

D 24 Hours D 48 Hours D 7 Days D 14 Days 21 Days D Qther 

2. Received By 

3. Relinquished By 3. Received By 

~~~~£.U...U,..~ll--l...J~=--=~~.u....t::a...~~.J.4-..L--.L~'-1...::!--'F"'r:......:r4-· ...:-.i_::::i...:!.....L-C-.L.~-#--.!.~~~~~J..ILL_..Q.Lt\.~~·~IJ... 
WHITE - Stays with the Sample; CANARY - Retu~ed to Client with Report; PINK - Field Copy 

' 



• 

• 

(~906) s:,qol.I;)qd X X X X 

('II 

u. (0906) ::)0.1 X X X X 

0 
('II (Z"S9£) sruoqdsoqd f8lO.L X X X X 
w 
<.'.) 

(ro~r) Hd ~ X X X X 
a.. 

(0"00£) ;)pµO[q::)(<)ll?JillS X X X X 

ti) X .... .... .... .... 
·;:: Q) Q) Q) Q) 

et: ro 1 ro - ro co w ~ == == == I-
w 
::::iiE 

~ Q) I~ ~ C) I~ < E 
~ 

:-~ 
D.. i= <: ~ ~ ..J 
< z 

<S ~ 0 ;;:; -t..;;:: 

~~ .:: Q) 
I~ ~ ~ ro Q 0 ~ ~ ~ 

~, 
C (~ ~ .. < 

0 CD I"- .:it:. 
0 0 Q) C 

~ ~ ro co 
Q) (.) cc a. ~ ~ ~ "C 
E ....J ....J ::, ]l co a a 0 

Cl) a::: a::: u. 

• 
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• 

• 

Well ID: .~ lvt10G 
Monitoring Well Purging Form 

Ravenna Anny Ammunition Plant 

Z(, ~t}-tJI Ramsdell Quarry Landfill(I048) 
Date: 

WELL OBSERVATIONS 

Protective Casio~ Damaged LockedG-No Key No: /0[..(; I"?.. 

Concrete Base: Intact · Damaged Inner Casing~- 4" · 6" · 8" Other: 

Stickup Height: (ft) TIC · TOC Difference: (ft) 

Vapor Readin~ackground: 0. Q Inside Well Casing: Q•O 
· \.-.,\.. V,c lo~ 

Present Depth Sampled Sample ID 

LNAPLYes-@ Yes <iiJ' 
DNAPL Yes-~ YesQ 

CALCULATIONS 

(A) Depth to Well Bottom f./f. CiO (ft) TOC · TIC · BGS Measured · Previously Measured ( circle one) 

(B) Depth to Water ~ (ft) TOC · TIC · BGS Time Measured: 1/ J s-
(q WaterColunm Height (A-8) , 13 (ft) 

(D) Well Diameter Factor o.,~ (gaVft) (2" = 0.16, 4" = 0.65, 6" = 1.47, s· = 2.61 GAUFf) 

(E) One Well Volume (C*D) C, . S'°1)(gal) 

(F) Volumes to be Evacuated ~ s-
(G) TOTAL VOLUME TO BE EVACUATED (E * F) 2.?& (gal) 

EVACUATIONMEIBOD 

Well Evacuation Meth~ Submersible Pump · Other: Device Number: 

Purge Water Disposition: 1. Discharged Onsite 2. Collected And: ~Disposed ~Oifsite 

-
H ,,,, , .• ~. 

Collected In: Tanks ('Drums..) No. of Containers: ( 
Comments: #I.. actn01 ,. 1,11;~ I°} ,.1·.i...1 Mk.,.. u<,.,J - -

DEPTH PURGE Fidd Meas11U'emenb Comments 
TIME TO RATE 

WATER (gpm) P4tov;i..t ,cS/c,ic 
(ft) """""' ~ 

~ pH Spec. ;;;: DO Temp 
Cond. <'c 

}//? 38, /) n.() G. z.; O. 7c c. ~</ //, 3 Ln,flq I 
/t 'Z.. J '/d -. ;tJ- I Vq(.,....v () .() C.3; 6 Gr; c.n /I . I 
h 2....., Ve· . 11. l /,/fQiw/MJ ().() i.:./ 0,&l 0 , .3"".!. I/ , C 

in'l.. C(1.1s- 3 vci..-r'-t-..> f) .(") G,13 0,oB 0.3y /l. !... sh,o.,;rJ Po,,_ z,A1) 
,g 'ft./ -~ 'f't Z,,.:I :X:11 I h .. , r>.n G, 3C Q.~, 6.33 /1,3 \N'tJ- d N ,_.../~.,.) b,' 
11rz. -~,l. 'Ii n.n G.33 (), C, ·5 c. ,, lei ' -, ' 

-

I 

Logged By: ltll<V'~ I II A 'I 'YI\ " (Please PrinQ, Reviewed By: 7-"' ~ 7'- £/ .,~ ., ,. ,. 

Signature: ~A () Ah AJ {/ J!J 
Date : Lf-~ -OZ 

/' 



• 

• 

• 

G!x,~ Field Sampling Report 
~lK.v( Engineers, Inc. 

Sample ID : ~Q L ~"'-AN" - o::, (. RVAAP, 8451 SL RL 5 

Date: l.(, ~J...o / Proiect: ·~ .;vii sd2(I dw.rrv ~.,.J~/J Ravenna, OH 44266 

Sampling Information I 
Source (GroundW2tcr ~uct Surface Water / Soils / Scdimero I Sludge ~ I 
Method Bailer X Sample Bottle / Scoop 7v",, 

Pump Bacon Bo::nb / Bowl ,,v Hand Auger 

/ Stainless Steel / 
Typc/Comtroc:tioa ~~''"' / / 
.~isccllancous 't;j;. Pur;im,, Form / / 

I No 

Time of Sample Collection: /3~K' !in Samp~ Type: Discrete ~ Location; Plotted on Map · Staked 10 Field 

I 
Estimated - Measured - ~ 

Sample Depth: "\.,.. 'f ~ FT (below growid surface) Occoa: ~J Each Day - Each Location 

Field Parameters 

I 
Analytical Parameters I 

Other Parameters / (at time of sample) 

PID / F1D Readings: PP / RCRA TCLP 

I 
C0rros1 v1cy v~ ! 

I 'Aetals 

/ Background: 
ppm 

voe I 
Soluble I 

C) . C) I ~e:ictivity ~ yarude I I 
a .0 ppm I I [gnitability I 

I 
Sample: Totals 

I I 

Water Level 31,'1 J_ FT I voe I QA Samples / I ! 

Tcmpcr:aturr rtJ.1 'C svoc 'AS/MSD ~ I 
Sp. Conducwx:c: Q.~ 3 -~· EXPLOSIVES PCS!IPCB I Duplic:ite ID / i 

I 

WUD I 
I 

I-" I 
pH PROPELLANTS T AL Dissolved. Field Blanky l>.33 I 'Aetals 

: 
! 

o.ir im- X TripB~ ID 
I 

Turl>idity ~ roe Cyanide 

Sample Description I Split !iamp~ 

/ 
Cle¢.:y lad 2 Ti.K!s ;cf dy 1 bJ,,, QdM:j )J,, 5/~ 

Split Sample ID: , 
, 

:'fame: / 

. .\;:ency, Company: / 
/ 

/ 
/ 

/ 

QVQC """'"'' """'°~""" . '"' ,-P:inme ien: Sm1e .u . .\hove • Listed 

/ 
/ 

/ 

Soil sample dacriprio1t slro11/d i1tc/11de: / J(unse/1 Color Odor Slaining T,e.trure Sorring Plasltclfy .\lomure 
.. 

Wa1u sample descriprio1t slta./d i1tcl,.de: I 
Color Odor Sheen Turbidity 

Logged By: fYI~ ----p ~ I I .n. \Ple'-Se Print) Revie"'l:d bv: 
""?L~L~ .. r <;,. ,,ti.. b 

Signsturc: d.&r ~ / :JA~'4/ Sign3t~:/~AhA/p' g~Dste:1/-t ,()1 ,, 

" 



• 

• 

KQl "1v11 -ct 
Monitoring Well Purging Form 

Well ID: Ravenna Anny Ammunition Plant 

Date: Z.C,5qt.l-ci 
Ramsdell Quarry Landfill( 1048) 

WELL OBSERVATIONS 

Protective Ca~amaged Locked~o Key No: 

Concrete Bas • Inta Damaged Inner Casin6. 4" . 6" . 8" Other: 

Stickup Height: (ft) TIC · TOC Difference: (ft) 

Vapor Readings: ~ackground: 
Pi..efov4 U) 

Q.O Inside Well Casing: 0 -0 

Present Depth Sampled Sample ID 

LNAPLYesl 
DNAPLYes · ~ 

Yest 
Yes 

CALCULATIONS 

(A) Depth to WeO Bottom f B, 1} (ft) TOC · TIC · BGS (:,;;,~ Prcviomly Measured (circle one ) 

(B) Depth to Water //.Jz (ft) TOC · Tl · Time Measured: / 3 /"'4, 
(C} WaterColunm Height (A-B) 7 , £S-(ft) 

(D) Well Diameter Factor d · tl, (gaVft) (2" - 0.16, 4" = 0.65, 6" = 1.47, 8" = 2.61 GALJFT) 

(E) One Well Volume (C*D) ,.t'f (gal) 

(F) Volumes to be Evacuated s 
(G) TOTAL VOLUME TO BE EVACUATED (E * F) ~.J-Z.. (gal) 

EVACUATION METHOD 

Well Evacuation Meth~ · Submersible Pump - Other: Device Number: 

Purge Water Disposition: 1. Discharged Onsite 2. Collected An~isposed@· Offsite 

Comments: ti~& 
Collected In_: Tanks -9 No. of Containers: { 

trr 9.913 01 ,.Je.±e.:r:::: o ,~l i-l-y :;lie.fey-- u.s.-v.l 
DEPTH PURGE Fic:ld Meas1t1rementi. Comments 

TIME TO RATE 
WATER (gpm) 

P4+,.,u,1 (ft) N5/,,,, 
"tt!'ffl" pH Spec. ;;;} DO Temp 

'.1{)?,..0 Cond. oc.. 
/3,3 /{. 3~ r).(\ {/.,,)/ / . "/l 6 . 10 ,s-.c, I;,J)q I 

18 fG, /( (. 0 f v.:-ivw.. n.cJ G,S) (. lf 3 (), l ( I~. I 

,~re If,,, 2,)1Jc1,1,v. (J. () r;, s-s I. ff .S- 0 ? z. ltJ., 
13 'Z.../ //, Bl 3r::/fMvN (j.(1 G . .s-"1 /, yr a. 1 z. le o 
/ '3 z.3 II. 9~ y 1/... U:,l 11 )W\{ tLO G S'l f. Y6 O,t Z. IC, z.. 
I> 7-C. //,go ~r-k Ve/ 1,,-J n.(') (Jl,SS / , "(C 0. 73 (C.3 F;11o_l 

Logged By: m n..J!" I> ".11 Ll"-V /l (Please Print) Reviewed By: ~ d. A'~£ ,V .d~ 

I Signarure: 
///d/: /})., ~; D~:c : //-!L_-of 

I -.... - / 
..... • 



• 

• 

• 

G!xi!) Field Sam piing Report 
.\1K.'v! Engineers, lnc. 

Sample ID: P-OL 1411,.,J O 7 RVAAP, 8451 St Rt 5 

Date: 2.C s efo I ~(l "f'\ :l j { // a.v;;wv C,,,,.,J /,11 
Ravenna, OH 44266 

Project: 

Sampling Information 

Source Ground Wllter / Product Surface Water / Soils/ Sedimcnu / Sludge ./ 

Method Bailer ;\' Sample Bottle / Scoop Tro~ 

Pump Bacon Bo_nb / Bowl / 
/. Hand Auger 

/ Stainless Steel / 
Type/Constmction ·;~t ,(!., / / 
Miscellaneous ~Purging Form / / No 

Time of Sample Collection: / 3 Z. 7 tin Sa~le Type:: Discrete ~ Location: Ploned on Map • Staked ia Em_ 

Sample Depth: ""-- } Z 
~ Estimated • Measured nurveyed ~ 

FT (below ground surface) Dec acb Day - Each Location 

Field Parameters Analytical Parameters Other Parameters 
/'" (at time of sample) 

PID / FID Reading,: PP I RCRA TCLP Corrosivity V 
ppm Metals 

V Background: Q. 0 voe 
Soluble 

Reactivity Sul~de 

Sample: OJ') ppm Total s Ignita~ 

Water Level //.Bo fT voe QA Samples 
/'"' 

Tcrnpenature /{,.'f 'C SVOC MS/MSD / 
Sp. Conductance: I/It. ... ~ EXPLOSIVES Pest/PCB Duplicate ID / " 
pH 

C,,~ 
wua PROPELLANTS TAL Dissolved. Field Blank ID V Metals ./ 

Turbidity O 1 > -,,+- -- TOC Cyanide ~ Trip Blank ID/ 

Sample Description Split !,amp~, 

Ck<V" ~/,7-h~ /}~.J'~~n c<kr f:k s~6. 
Split Sample ID: 

:'11:une: / " 
[ow 'fi; rb,~.~ . .\;:ency,"Company: 

/ 
z 

7 
; 

/ 

/ 
Q.VQC Provided: MSIMSD • Duphca,• • r ~tb . Fidd E lanks 

P:ir.une"ters: Sarne .u Above · / 

/ 
/ 

/ 

Soil samplt dtscriprio11 slrould i11cludt: / Jfurue/1 Color Odor Staining Tl!.trure Sorting Plasticity J/oisture 

Water sa,,.p/e description slrou/d inc/11de: 

Color Odor Shun Turbidity 

Logged By: /r1i;.r!:"Dv}'I I.LN ,., (Please Print) Reviewed by: ~£,4,.-/"" ... jb 

Signa1urc: / u I! fl;,~, fl q;,/ s· :~-/~. ,0,££ Date: //-~-0, ,gnaturc: -
-



• • SEVERN 
Chain of' 

TRENT 
Custody Record SERVICES Severn Trent Laboratories, Inc. 
STL-4124 (1200) 

Client 

?'fk" )If'/ £A /l ~~.,J t"e rs ...:Z-µc . 
Address 

-;?~ R~s-'8-</5/ 
City 

R~ u.JO,A.. b~ I Zi~/~ ;J t, /p 

Project Manager 

_ -S-fo.u J... ~ .,u A a,.,,-
Telephone Number (Area Code)/Fax /ber 

330-.5So-;?1;l!') -<"..J'll ·-~~K 
Site Contact /:. 

r-1; ~e ~r,/tt-
La4'(:;ontact . ) ('j 
Delihie B, 

CarrierNlaybi/1 Number ~eel Name and Location (State) Ri 
~rJ..14/ (j,, nY'l'll j l'u-J)f;//. '11,u,. " '· OH 'F' eJ Ex 1{.;J.J-/f.p ')..//3 Y S Jt 

Contract/Purchifse Order/Quote No. I 
Containers & 

Matrix Preservatives 

Sample I.D . No. and Description i 
.; .. 

Cl) 

Date Time i 0 0 a <) :i: 

l ~ 
Cl) i3 <{0 

(Containers for each sample may be combined on one line) ~ t "' 2 ~ <: .. :x: :i: :x: N:2 

R Q L 11lJ -()In q/p/pj/ /3:.r.-s x X 

Du.cli cc,.fe. 11/~ t,/IJ/ /3: ;?7 )( X 

Ft:elJ 8/t,v,.A_ k l//Ji/o/ IIJ:3K X . X 
, ' 

' 

Possible Hazard Identification 

Date Chain of Custody Number 

1/.;1~/C,/ 078041 . ..... .. . ,. 
Lab Number . 

L I ,;}C),;?~/ Page \ . of 

Analysis (Attach list if 
more s )ace is needed) 

Special Instructions/ 

~ Conditions of Receipt 

d .,..,.. 
~ 

y ~ e s 0,.,,,_,,_il P tJ:' 
'X (" u LJ.,<,\ ,·l'i p + I') 

X 
I 

P..P DI"- ce 
. J,,v)'f a.AA rJ, J vz_tX 
5(~('<; + ;t'-1.ttl 

0, J ;;. 0/01 

I Sample Disposal 

D Non-Hazard D Flammable D Skin Irritant D Poisons ~nknown D Return To Client 3'Disposal By Lab D Archive For ___ 
(A fee may be assessed if samples are retained 

Months longer than 3 months) 

Turn Around Time Required /,J e ~ rt de l i oJe r ~ Requirements (Specify) 

D 24 Hours D 48 Hours D 7 Days D 14 Days D 21 Days r t:L.u<.L ,.,_ s (\ I 
Time 1. Received By Date Time 

/SJ) FeC:1£x 
Time 2. Received By Date Time 

3. Relinquished By Time 3. Received By Date Time 

Comments 

DISTRIBUTION: WHITE· Stays with the Sample; CANARY · Returned to Client with Report; PINK - Field Copy 
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72..Cf,--., .s ,....l // 
Field Equipment Calibration Log 

Project Name: n IA..JIA. Y" y' "' 
L,. · Jf,-1( Location: Ravenna, Ohio 

( 

Field Reference Number: - Date Equipment Arrived Onsite: i-tE-01 

Equipment Type: Wo. ·~tr Q'>l..,/, f.v 
7 
~r Calihrulion Frequency: ~/ Prior to each Reading 

Model Name: Hqnn°" JII qq1.,101 Calihralion Standanl(s): (I) '(p// 
j 

Serial Number: 0 I '/&4 (2) 7rll 
Date of Last Calibration by Manufacturer: '1' -17-~L (3) /2.88 n, 5,th, 

Did Manufacturers Instructions Accompany Equipment: @t No Initial Calibration Verified: Yes I No 

Date/Time of Calibration Calibration Calibration Calibration Calibration By Comments 
Calibration Standard Standard Standard Accept/ Reject 

I 2 3 

I.QS~o1kP1, t/.oo 1 .00 I '2 .. , c;o ~t eject 4/7~,i;)r/lkNY 
l.~J lo7</:s t/.oo 1.00 lt ./!J8 ~Reject ~1.PvJ14.,; 

I 

1~A1~t:Jhl A JL 'JtScr.rt)1/tJo, 2.q ~-90 /, Q() JJ '?(ff ~/Reject 
'---
Accept/ Reject 

Accept I Reject 

Accept / Reject 

Accept / Reject 

Accept/ Reject 

Accept / Reject 

Accept/ Reject 

Accept/ Reject 

Accept / Reject 

Accept/ Reject 



• • • I .. 

Field Equipment Calibration Log 
Project Name: c~+r.J . B~i,.. (ebbs A 

Field Reference Number: -------·-----------

Equipment Type: A:= /J/i .. ,::>'I_~ 1 · , ~·

·7/~ --7,,.,.., 
Model Name: c/'-- ,.;;,-'( · i 

} y::, 1<11 :..."'c· I '1-, .,:;_...-Serial Number: __ ;___ --'-r--=-/ .../L- ...... _____ __._-'-1 __________ _ 

Date of Last Calibration by Manufacturer: -----------

Did Manufacturers Instructions Accompany Equipment: 

Date/Time of Calibr11tion Calibration Calibration Calibration 
Calibration Standard Standard Standard Accept / Reject 

I 2 3 

Location: 

Date Equipment Arrived Onsite: ___ U.~'A;__ _____ _ 

Calibration Frequency: Daily / Prior to each Reading 

Calibration Standard(s): (I) 

(2)~~~~~~~~~~~ 

(3) ~~~~~~~~~~~ 

Initial Calibrution Verified: Yes / No 

Calibration By Comments 

- 1-0, 



• • • 
Field Equipment Calibration Log 

Project Name: RV AAP - Ramsdell Quarry Landfill Location: Ravenna, Ohio 

Field Reference Number: - Date Equipment Arrived Onsite: AJA 
Equipment Type: /JE ~ 1212c. ffD Calibration Frequency: ~ Prior to each Reading 

Model Name: 2u2{J Calibration Standard(s): (1) ~~ 7~.L>o.ll{~ 
I 

Serial Number: E()EH ;2e>g: (2) 

Date of Last Calibration by Manufacturer: - (3) 

Did Manufacturers Instructions Accompany Equipment: ~/No Initial Calibration Verified: Yes I No 

Date/Time of Calibration Calibration Calibration Calibration Calibration By Comments 
Calibration Standard Standard Standard Accept / Reject 

1 2 3 

1/2t;lr,1 /10·,I') / /0.Fl /Jlt/( ~ Reject l~ 'L.~A AJL /a-?/J.n , 
t // (/ - ,v / 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept I Reject 

Accept / Reject 

Accept I Reject 

Accept I Reject 
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