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State of North Carolina 
Department of Environment, 
Health and Natural Resources 
Division of Solid Waste Management 

James B. Hunt, Jr., Governor 
Jonathan B. Howes. Secretary 
William L. Meyer. Director 

CERTIFIED MAIL 

March 6, 1996 

RETURN RECEIPT REQUESTED 

City of Statesville 
Water/Waste Water Treatment Department 
Post Office Box 1111 
Statesville, NC 28687-llll 
Attn: Mr. L. F. Hudson, Jr.; Director 

AVA 
DEHNR 

Re: Ground Water Sampling and Analysis R!l!JOrt (dated February 22, 1996) 
City of Statesville 
Third Creek Monofill 
EPA ID# NCR 000 001 602 

Dear Mr. Hudson: 

At the present time, the City of Statesville must analyze ground-water samples for the chemical 
constituents and parameters listed in the Administrative Order on Consent (AOC) and in the 
ground-water sampling and analysis plan (SAP dated October 31, 1995). These documents also 
specify the frequency of the individual sampling events. At the request of the City of Statesville, 
the Hazardous Waste Section has reviewed the AOC, the SAP, and the three previous "Sampling 
and Analysis Reports" and has determined that the parameter list should not be modified. Since 
the original composition of the sludge was not documented, the City of Statesville is required to 
analyze the ground-water samples collected from monitoring wells MW-5, MW-6, MW-7, and 
MW -8 for all the constituents and parameters listed in the AOC and in the SAP. In addition, 
background concentrations or values must be established for each parameter specified in the AOC 
for all the monitoring wells that constitute the monitoring well system. 

The monitoring wells that comprise the monitoring well system have not conclusively 
demonstrated that the ground water beneath the Third Creek Monofill has not been contaminated 
by the sludge emplaced at the site. Furthermore, some trenches at the monofill are not being 

P.O. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-715--3605 
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Mr. L. F. Hudson, Jr. 
March 6, 1996 
Page2 

monitored by the present system. Your office should be aware that modifications of the ground 
water monitoring system may be necessary in the future and that those modifications may initiate 
a new oetection monitoring program. 

If your office has any questions about this correspondence, please contact Larry G. Stanley at 
(919) 733-2178, Ext. 294. 

Sincerely, 

Sharron E. Rogers 
Head, Remediation Branch 
Hazardous Waste Section 

cc: 

rc: 

Shannon Maher, US EPA 
Larry Stanley 
Jesse Wells 

Jill Burton .{') 
Sharron Rogers ·?fr;/~ 
Pete Doom fifo 
Larry Stanley 
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A GFIEAT LA I(!:;!;> CHEMICAL CORPORATION COMPANY 

February !4, 1996 

Mr. Lany G. Stanley 
North Carolina Department of Environment, Health, 

and Natural Resources 
Division of Solid Waste Management 
Hazardous Waste Section 
Post Office Box 27687 
Raleigh, North Carolina 27611-7687 

Reference: Response to HWS Correspondence dated December 11, 1995 
City of Statesville 
Ground Water Monitoring System 
Third Creek Monofill 

- S tatesvllle, Nbn1l Cal'O!ina
EPA ID# NCR 000 001 602 
Aquaterra Job No_ 5302101 

Dear Mr. Stanley: 

On behalf of the City of Statesville, Aquaterra, Inc., (Aquaterra) is pleased to submit this 
response to the North Carolina Department of Environment, Health, and Natural Resources, 
Division of Solid Waste Management, Hazardous Waste Section (HWS) correspondence dated 
December 11, 1995. The correspondence raised questions regarding the adequacy of the 
ground water monitoring system at the Third Creek Monofill site (see Figures 1 and 2). Based 
upon our understanding of the questions raised by HWS, Aquaterra has responded to items I 
and 2 as a single issue, and item 3 as a separate issue. 

Item 1: 

Item 2: 

Response: 

"Monitoring wells MW-6 and MW-7 are not located immediately 
downgradient of any trenches that contain hazardous wastes. Based upon 
Figure 3 from the Ground Water Sampling and Analysis Report (dated August 
9, 1995), the wells are not positioned to detect a release from upgradient 
trenches." 

"There is not a sufficient number of downgradient wells to adequately monitor 
each of the trenches. If a release of hazardous constituents occurs from some 
of the trenches, it probably will not be detected with the current monitoring 
system." 

Currently, eight ground water monitoring wells (MW -1 through MW -8) are 
located at the Third Creek Monofill facility_ As stated in Aquaterra's Phase I 
Subsurface Characterization report, dated May 5, 1995, wells MW-1 through 
MW-4 were installed in 1987 to monitor ground water at the site as part of the 
landfill operations. The ground water elevations at these four monitoring well 
locations were used to help determine the placement of wells MW-5 through 
MW-8. Previously measured ground water elevations in MW-1 through 

CORPORATE H\;;AOQUARTER$: 4901 WI\'I"IJ:r<S EDGE DHIV(, ~ALEIGH, NC 27606 • (919) ij59-9987 • F'A~ (919) 85!!HI8:~0 



Item 3: 

MW-4 indicated MW-1 was in an upgradient location while MW-2, MW-3, 
and MW -4 were located downgradient of the mono fill. Based on this 
information, the general ground water flow direction was determined to be to 
the south-southwest. This information was included in Aquaterra's Phase 1 
Subsuiface Characterization report, pages 3 and 4, dated May 5, 1995. After 
the installation of the additional wells, ground water flow was again reported to 
be in a south-southwesterly direction. 

As required by the Administrative Order on Consent (AOC), Section H(2)c, 
one additional well upgradient well (MW-8) and three additional downgradient 
wells (MW-5, MW-6, and MW-7) were installed. The language of the AOC 
indicates that the trenches be considered one unit rather than seven individual 
units. The additional wells were then installed within 50 feet of the unit. 

Monitoring wells MW-2 through MW-7 all appear to be downgradient of the 
unit based on currently available information. In addition, MW-7 appears to be 
immediately down gradient of an impacted trench. Based on these factors, the 
apparent ground water flow direction, and the large degree of separation 
between the bottom of the trenches and the shallow ground water surface, 
Aquaterra believes the eight monitoring wells at the facility are sufficient to 
monitor ground water quality at this rime. 

"The facility has not adequately interpreted the hydrogeologic characteristics of 
the aquifer at the facility. At a minimum, the subsurface characterization 
should include several stratigraphic cross-sections. These cross-sections are 
necessary to aid in the determination of the likely horizontal and vertical 
pathways of migration for contaminated groundwater-" 

Response: Aquaterra has prepared two stratigraphic cross-sections of the site (A-A' and 
B-B '). Please refer to Figures 3 and 4. 

If you require additional information, please contact us at (910) 852-5003. 

Sincerely, 

AQUA TERRA, INC. 

~~ 
Henry M. Kwiecinski 
Project Specialist 

~IL0b--
Susan Kite, P.O. 
Senior Project Manager 

cc: Mr. L.F. Hudson, Jr. -City of Statesville 
Mr. George House -Brooks, Pierce, McLendon, Humphrey & Leonard, L.L.P. 
Mr. Douglas Vaughn, P.E.- Peirson & Whitman 
Ms. Annie Mullin- Brooks, Pierce, McLendon, Humphrey & Leonard, L.L.P. 

GL60lliHMK/SK 
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State of North Carolina 
Department of Environment, 
Health and Natural Resources 
Division of Solid Waste Management 

James B. Hunt, Jr., Governor 
Jonathon B. Howes. Secretory 
William L. Meyer, Director 

CERTIFIED MAIL 
RETURN RECEIPT. REQUESTED 

Mr. L. F. Hudson, Jr.; Director 
City of Statesville 

December 11, 1995 

Water/Waste Water Treatment Department 
Post Office Box 1111 
Statesville, NC 28677-1111 

Re: Ground Water Monitoring System 
Third Creek Monofill 
EPA ID# NCR 000 001 602 

Dear Mr. Hudson: 

AVA 
DEHNR 

After reviewing the post -closure plan and the sampling and analysis plan submitted by the City of 
Statesville, the Hazardous Waste Section has reservations about the groundwater monitoring 
system installed at the Third Creek Monofill. The aspects of the monitoring system design that 
concern the Section are listed below. 

1. Monitoring wells MW -6 and MW -7 are not located immediately downgradient of any 
trenches that contain hazardous wastes. Based upon Figure 3 from the Ground Water 
Sampling and Analysis Report (dated August 9,1995), the wells are not positioned to 
detect a release from the upgradient trenches. 

2. There is not a sufficient number of downgradient wells to adequately monitor each of the 
trenches. If a release of hazardous constituents occurs from some of the trenches, it 
probably will not be detected with the current monitoring system. 

3. The facility has not adequately interpreted the hydrogeologic characteristics of the aquifer 
at the facility. At a minimum, the subsurface characterization should include several 
stratigraphic cross-sections. The cross-sections are necessary to aid in the determination 
of the likely horizontal and vertical pathways of migration for contaminated groundwater. 

P.O. Box 27687, Raleigh. North Carolina 27611·7687 Telephone 919-733-4996 FAX 919-715-3605 
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According to 40 CFR 265.9l(a)(2), the downgradient monitoring wells must be sufficient in 
number, placed at the proper locations, and installed at the correct depths to insure that any 
statistically significant amounts of hazardous waste or hazardous constituents that migrate from 
the waste management area into the uppermost aquifer will be immediately detected. The 
Hazardous Waste Section would like assurances that the current system meets these standards. 
Please provide the information and interpretations that will justifY the design of the groundwater 
monitoring system. 

Please provide the Hazardous Waste Section with the requested information no later than 60 days 
after the receipt of this letter. If you have any questions, please contact Mr. Larry G. Stanley at 
(919) 733-2178, ext. 301. 

Sincerely, 

slliSb/k1~1oo 
Sharron E. Rogers, Head 
Remediation Branch 
Hazardous Waste Section 

cc: 

rc: 

Shannon Maher, US EPA 
Larry Stanley 
Jesse Wells 

Sharron Ro~. s ~ 
Pete Doorn [W 
Larry Stanley f*' 

..:r;ll 'B~ i-f? 

' . 



State of North Carolina 
Department of Environment, 
Health and Natural Resources 
Division of Solid Waste Management 

James B. Hunt, Jr., Governor 
Jonathan B. Howes, Secretary 
William L. Meyer, Director 

City of Statesville 

December 6, 1995 

Water/Waste Water Treatment Department 
Post Office Box 1111 
Statesville, NC 28677-1111 
Attn: Mr. L. F. Hudson, Jr.; Director 

Re: Revised Ground Water Sampling and Analysis Plan 
Third Creek Monofill 
EPA ID# NCR 000 001 602 

Dear Mr. Hudson: 

AVA 
DEHNR 

bv-1 

The Hazardous Waste Section has determined that the Revised Ground Water Sampling and Analysis 
£1m. submitted October 31, 1995, constitutes an adequate ground water sampling and analysis plan for 
the Third Creek Monofill. 

For your future reference, the Hazardous Waste Section does not develop the quality assurance 
program mentioned in Section 6.3 of the Revised Ground Water Sampling and Analysis Plan. However, 
Chapter One of EPA publication SW-846 (Test Methods for Evaluating Solid Wastes) gives detailed 
guidelines for the development of an acceptable QA program. 

If you have any questions, please contact Mr. Larry G. Stanley of my staff at (919) 733-2178, ext. 301. 

Sincerely, 

~~!~er~~r~s 
Remediation Branch 
Hazardous Waste Section 

cc: Shannon Maher, US EPA 
Larry Stanley 
Jesse Wells 

Jill Burton~ 
Sharron Rogers~ 
Pete Doom fl\) 
P.O. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-715-3CD5 

An Equal Opportunity Affirmative Action Employer 50% recycled/ I 0% post-consumer paper 



State of North calna 
Department of Environment, 
Health and Natural Resources 
Division of Solid Waste Management 

James B. Hunt, Jr., Governor 
Jonathan B. Howes, Secretary 
William L. Meyer, Director 

Mr. Joe Hudson 
Water/Wastewater Treatment Department 
The City of Statesville 
Post Office Box 1111 
Statesville, North Carolina 28677-1111 
EPA ID #NCR 000 001 602 

September 19, 1995 

Subject: Comprehensive Ground Water Monitoring Evaluation 

Dear Mr. Hudson: 

r:d-i ,' & !r) 
fl-i;K.' D CL;<"41 w4f/f (.,;J¥",f 

r;;oz_ 

Please find attached the report of the Comprehensive Ground Water Monitoring Evaluation (CME) 
conducted at the City of Statesville Third Creek Wastewater Treatment Plant. The evaluation was 
conducted on June 1, 1995. Also enclosed are analytical results from duplicate samples collected 
during the CME by Hazardous Waste Section representatives. This CME report includes an evaluation 
of the ground-water monitoring system, sampling procedures, sampling and analysis plan, and the 
ground-water assessment program. 

At the conclusion of the CME, this office recommends that the City of Statesville amend the May 8, 
1995 Ground Water Sampling and Analysis Plan (SAP) based on the comments in section IV of this 
CME report. This will help ensure that the City of Statesville remains in compliance with the Rules 
and collects representative ground-water samples during furure ground-water monitoring activities. 
The amended SAP should be submitted to this office by November I, 1995. Also, if ground-water 
contamination is detected in two sampling event, the City of Statesville must submit a ground-water 
assessment plan (OW AP) within thirty (30) calendar days of confirmation of the presence of ground
water contamination. The OW AP, if required, should incorporate the recommendations in section V of 
this CME report. 

If you have any questions, please contact me at (919) 733-2178. 

Hazardous Waste Section 

cc: 

rc: 

Shannon Maher, EPA 
Jesse Wells 

Sharron Rogers4£tY1! 
- Jill Burton~ 

P.O. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-715-3605 
An Equal Opportunity Affirmotive Action Employer 50% recycled( 1 0% post-consumer paper 
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COMPREHENSIVE GROUND WATER MONITORING EVALUATION 

City of Statesville Third Creek Wastewater Treatment Plant 
Iredell County, North Carolina 

E.P.A. I. D.# NCR 000 001 602 

June 1, 1995 

NORTH CAROLINA DIVISION OF SOLID WASTE MANAGEMENT 
HAZARDOUS WASTE SECTION 

P. 0. BOX 27687 
401 OBERLIN ROAD 

RALEIGH, NORTH CAROLINA 27611-7687 
(919) 733-2178 
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I. Introduction 

A. Facility Information: 

City of Statesville Third Creek Wastewater Treatment Plant 
Iredell County, North Carolina 
EPA# NCR 000 001 602 

B. Facility Contact: 

Mr. Joe Hudson 
Water/Wastewater Treatment Department 
The City of Statesville 
Post Office Box 1111 
Statesville, North Carolina 28677-1111 
(704)878-3438 

C. Date of Comprehensive Ground Water Monitoring Evaluation: 

June 1, 1995 

D. Comprehensive Ground Water Monitoring Evaluation 
participants: 

City of Statesville Representatives: 

Renee Parkman, Assistant to the Director, Water/Wastewater Treatment 
Jim Sansbury, Plant Operator 
Doug Smith, Consultant, Aquaterra. 
Joe Best, Consultant, Aquaterra 

Hazardous Waste Sectjon Representatives: 

Surabhi Shah, Hydrogeologist 
Gray Stephens, H ydrogeologist 

E. Purpose of Evaluation 

The purpose of the Comprehensive Ground Water Monitoring Evaluation (CME) is to 
ensure compliance with the ground-water monitoring requirements of 40 CFR 265.90-
265.94. codified at 15A NCAC 13A .0010, of the North Carolina Hazardous Waste 
Management Rules (Rules) and the March 8, 1995 Administrative Order on Consent 
(AOC). This CME included an evaluation of: the ground-water monitoring system; the 
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ground-water sampling and analysis plan; the sample collection procedures; the 
ground-water quality records; and the ground-water assessment. program. 

During this CME, the City of Statesville representatives collected ground-water 
samples from monitoring wells MW-5, MW-6, MW-7 and MW-8. Hazardous Waste 
Section (HWS) personnel opted to obtain duplicate samples from monitoring wells 
MW-5 and MW-8. 

II. Facility Description 

The City of Statesville operates a wastewater treatment system at the Third Creek facility 
(Facility) located southeast of the city limits of Statesville, North Carolina in Iredell 
County (figure 1). The Facility is bordered to the north by pasture land, to the south by 
Third Creek, to the east by residential property, and to the west by woodlands. 

The Facility operates under a NPDES permit (Permit No. 0020591) and a non-discharge 
permit (Permit No. WQ004040). Sludge from the Facility was landfilled in eight 
trenches on property near the wastewater treatment plant (figure 2). Later sampling of 
the landfilled sludge detected the presence of cadmium above the toxicity leaching 
procedure regulatory limit. To address these conditions at the site, the City of 
Statesville and the State of North Carolina entered into an Administrative Order on 
Consent that was signed on March 8, 1995. 

III. Ground-Water Monitoring System £40 CFR 265.91. codified at 15A NCAC 13A . 
. ootm 

A. Hydrogeologic Information: 

According to the North Carolina Geologic Map, the Facility is located within the 
Charlotte Belt of the Piedmont Physiographic Province. The Charlotte Belt is 
characterized by metamorphosed igneous and sedimentary bedrock such as granite, 
gneiss, schist, quatzite, slate, marble, and phyllite overlain by clay-rich saprolite. 

In a boring at the site, granite and schist rock fragments were encountered, and 
auger refusal occurred at 86.5 feet below the surface. Boring records indicate that 
silty sands at the surface grade into a highly weathered mica schist at a depth of 25 
to 30 feet below the surface. 

The water table is located within the saprolite at depths ranging from 15 to 44 feet 
below the ground surface. Based on ground-water flow maps submitted by the 
City of Statesville, ground water in the saprolite is flowing generally to the 
southwest with an approximate horizontal hydraulic gradient of 0.016 ft/ft (figure 
3). 
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B. Ground-Water Monitoring System: 

Eight ground-water monitoring wells have been installed to evaluate the ground
water quality at the facility (figure 2). Monitoring wells MW -1 through MW -4 
were installed in June 1987 to evaluate previous disposal activities and monitoring 
wells MW-5 through MW-8 were installed in April1995 to evaluate the sludge 
trenches. All the monitoring wells were installed at or near the water table. 

IV. Ground-Water Monitoring Plan and Procedures £40 CFR 265.92 codified at 15A 
NCAC 13A .. 0010] 

A. Evaluation of the Plan: 

The City of Statesville's sampling and analysis procedures are specified in the May 
8, 1995 Ground Water Sampling and Analysis Plan (SAP). The SAP includes a 
description of the following: water level monitoring procedures; sample collection 
procedures; chain of custody procedures; and the analytical procedures used to 
analyze samples. As part of this CME, the SAP was evaluated and the following 
comments and recommendations are provided: 

1. In addition to indicating that protective/non-reactive gloves will be worn during 
water level measuring, purging, and sampling, the SAP should further specify 
that new gloves will be donned at each monitoring well. This procedure will 
help minimize the potential for cross-contamination between wells. 

2. Section 3. 3 of the SAP specifies that the water level meter will be 
decontaminated after the water levels are measured. The SAP should clearly 
specify that the water level probe will be decontaminated between each well 
when measuring water levels. 

3. Section 3.5 of the SAP should specify the bailer decontamination procedures 
used by the laboratory. The following procedures are recommended: 

- remove excess soil/sludge as necessary 
- phosphate-free soap and tap water wash 
- tap water rinse 
- 10% nitric acid rinse 
- deionized water rinse 
- isopropyl alcohol rinse 
- organic-free water rinse [if organic-free water is not available, allow at least 
24 hrs' for equipment to fully dry] 
-air dry 
- wrap equipment with non-reactive material prior to transport into the field 
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4. Section 3.6.2 of the SAP indicates that if wells are sampled with a pump, the 

pumping rate will be regulated to 0.25 gal/min or less. While this pumping rate 
will be adequate for most of the parameters being sampled, VOCs should be 
collected at a flow rate of 100 mls/min or less. 

5. Section 5. 3 of the SAP should be amended to indicate that if samples are 
delivered to the laboratory by common carrier, custody seals will be placed on 
the sample containers. This will help ensure that samples are not tampered with 
after leaving the custody of the samplers. 

6. Section 7.1 of the SAP should have the reference to post-closure removed 
because the facility is not yet certified closed; however, this SAP, or a revision, 
may be used as part of a post-closure plan once the facility is certified closed. 

7. Section 7 of the SAP does not include the complete sampling schedule as 
specified by the AOC. Specifically, the schedule does not include; 1) analyzing 
pH, specific conductance, TOC and TOXin 4 replicates in ihe background well 
during the first four sampling events, and 2) after the first year, analyzing these 
4 constituents in 4 replicates in each well during each sampling event. In order 
for the City of Statesville to determine if ground water has been impacted at the 
site, the SAP should be amended to include the complete sampling schedule 
specified in the AOC. The schedule specified in the AOC is as follows: 

Well # Sample Collection Date 

1, etc_ (specify month) 

Parameter List* 

[arsenic, barium, cadmium, chromium, fluoride, lead, 
mercury, nitrate, selenium, silver, endrin, lindane, 
methoxychlor, toxaphene, 2,4-D, 2,4,5-TP silvex, 
radium, gross alpha, gross beta, chloride, iron, 
manganese, phenols, sodium, sulfate, volatile and semi
volatile organic compounds]', [pH, specific 
conductance, TOC, TOX]\ ground-water surface 
elevation. 

1 this parameter list may be modified based on the identification of hazardous waste constituents in the 
ground water after a minimum of two consecutive sampling events. 

2 these 4 constituents must be analyzed in 4 replicates in the background well during the first four 
sampling events. After the first year, these 4 constituents must be analyzed in 4 replicates in each 
well during each sampling event. 

The City of Statesville should amend their May 8, 1995 Ground Water Sampling 
and Analysis Plan based on the above comments. The amended SAP should be 
submitted by November 1, 1995. 
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B. Implementation of the Plan: 

During the CME, City of Statesville representatives followed the procedures set 
forth in the May 8, 1995 Sampling and Analysis Plan. 

V. Ground-Water Assessment Plan or Report [40 CFR 265.93. codified at 15A NCAC 
13A •. 00101 

If ground-water contamination is detected in two sampling event, the City of Statesville 
must develop a ground-water assessment plan (GW AP). The GWAP must be submitted 
and implementation begun within thirty (30) calendar days of confirmation of the 
presence of ground-water contamination. The GW AP should include the following: 

a. a detailed description of the actions proposed; 

b. the number, location, and depth of each well to be installed; 

c. the sampling and analytical methods to be used to test for the hazardous wastes or 
hazardous waste constituents at the facility; 

d_ proposed evaluation procedures, including any use of previously gathered ground
water quality information; and 

e. a schedule for implementation. 

The City of Statesville may contact this office for comments regarding specific 
implementation issues; however, implementation of the GW AP should not be made 
conditional on approval from this office. 

VI. Ground-Water Record Keeping and Reporting £40 CFR 265.94. codified at 15A 
NCAC 13A .. OOtffi 

During the CME, the City of Statesville was found to be in compliance with 40 CFR 
265.94, codified at 15A NCAC 13A .0010, in that they are keeping the required records 
at the site. 

VII. Ground-Water Quality Analytical Results 

A copy of the State's organic and inorganic analytical results of duplicate samples from 
monitoring wells MW-5, and MW-8 is attached. The radiochemistry analytical results 
have not yet been received from the laboratory but will be forwarded when available. 
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VIII.Conclusions 

At the conclusion of the CME, this office recommends that the City of Statesville amend 
the May 8, 1995 Ground Water Sampling and Analysis Plan (SAP) based on the 
comments in section IV of this CME report. This will help ensure that the City of 
Statesville remains in compliance with the Rules and collects representative ground-water 
samples during future ground-water monitoring activities. The amended SAP should be 
submitted to this office by November 1, 1995. Also, if ground-water contamination is 
detected in two sampling event, the City of Statesville must submit a ground-water 
assessment plan (GW AP) within thirty (30) calendar days of confirmation of the 
presence of ground-water contamination. The GW AP, if required, should incorporate 
the recommendations in section V of this CME report. 

c: \ wpfiles\gbs95\statsvi1. erne 
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CHAIN OF CUSTODY RECORD 

Project Name: 1Jit(ZI) o..-g tJI.fl A4,J( 
Site ID # (NCO#) ________ _ 
Location: :S'D4£X? v' ~~q: 
Address: ----------------------

Sampled by: ..[/1,-<1.-¥ / .f"T'?.'>"/?I'A-f(S 
Sampler ID ;j/1/i. 
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Time Sampled: 

Sample Types: Soil Water / Waste Other _____ _ --------- --------

Remar~: _________________________________________________ ~----------------

Field Sample 
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Relinquished by:. _________________________ _ 
(Signature) 

Date: ___ _ Time: _____ _ 

--------------------------------------------------------------------------------~-~+-~~~~~-~~---------------------~·~-----------------------
Received by: Date: Time: 

(Signature) 

Relinquished by: Date: Time: 
(Signature) 

-----------------~~-~~--~----~----~-----------~--~--~----------------------------------------------------------------~---------------------~--
Received by: Date: __ _ Time: _______ _ 

(Signature) 

Results Reported; ~~//:h../£ 
(Signature) (/ . v 

Date: 1..1 :ry ... <frTime:. ____ _ 

(A:\COCR.FRM) 
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_ carbon tetrachloride -----
- chlordMe 

ehloroben.zene 
chloroform 
o-<:resol 
111-<:1"1'$01 

_ p-<:resol 
eresol 

_ 1,4-dichlorobenzene ------
1,2-dichloroethane 

_ l,l-diehloroethy!ene ------
2,4-dichloroethylene -----

- heptachlor 
- hexachloroben.zeoe 

_ hexachlorobutadiene -----
hexaehloroelhlne = methyl ethyl ke!ODe ------
nitroben.zeoe 

- pentachloropbeuol 
pyridine 
tetrachloroethylene 

--:--- trichloroethylene 
_ 2,4,5-trichlorophenol 

2,4,6-trichlorophenol _____ _ 

_ viJ:Iyl chloride 
eudrln 
lin cane 

_ methoxychlor 
loxapbeoe = 2,4-D 
2,4,S-TP (Silvn) 



Nco!iHm. Solid w- ,..,..-lliv. .SAMPLE ANALYSIS REQUEST ~9-colli!NR. ~ s.m... 'oivioion 
p_O, J:o~ 27687,-401 Oberlin Road s~h.o. BM.ll047, 306 N. W'~n St. 

· Jla}oijh, North Carolina 17611-7687 hloijh, Nonh Carolinll7611-1047 

Site Number __ _.t_AI;::_p.dr'-"------~SampleiDNumber/Name /5' & zdrm 
I ,&k; ~ Name of Site 7?!-dO (/If(# tJT? Coll""ted By .57:¥/'~ n '.!' ID# /.;;J l. 

Sitel<>c:ation ~77177f_5 /Lt L r_£' Dale Coll""l.ed tl:l/9;;: ThDc /3bo 

~azardous Waste 
I / 

TCLP Compounds Agency: Solid Waste _Superfund --
Sample Type lnotJanic Compounds Results(lngll) 

Environmental Con!:!:Jitnte Comments menie -
~Ground Water (1) 

- barium 
Solid (S) - c:.dmium - chromium -

_ Surface Water (2) - Liquid (6) - lead 
- _..,ury 

- Soil (3) Sludge (7) IIC!enium - -
lilvcr -

- Other (4) - Other (8) -
-
-

Organic Chemistry Inorganic Chemistry -
~er Results (mg/1) Parameter Results(lngll)(lll&fk&) Or&anie Compounds Results(m.l)./1) 
!/""P&T:GC/MS _antimony bcnzelle -_ Acid:B/N Ext. - menic - carbon letncliloride 
_ 2,4-D barium ehlordane - -_ 2,4,$-TP(Silvex) _ beryllium ehlorobcnzelle -ehlordane cadmium ehloroform - -
_ heptachlor ehloride o-ercsol - -

hcxaehlorobe=e chromium m-<:rcsol - -
- hexaehlorobutadiene - cobalt _ p-«esol 

endrin _copper c=ol - -
lindane fluoride - 1 ,4-diehlorobenzenc - -

_ methoxychlor - iron _ 1 ,2-diehlorocthane 

- lo:upbene lead _ 1,1-diehlorocthylcne -
- _manganese _ 2,4-dichlorocthylcne 

- _mercury _ heptachlor 

- - Dickel - benchlorobem.cne 

- l:litrate bexaehlorobutadicne - -
selenium bcuchlorocthane -
silver _ methyl ethyl keloDe -

FOR LAB USE ONLY sulfates l:litrobcnzelle -- thallium _ pcnlaehlorophcnol 
Dale Reccived Ia· 5'-"ls=Afi. alr? Yanadium _pyridine -

- zinc _ tetrachloroethyleuc 
Dale Extracted St.~ A!£- !£-9,5sA ,1>6 pH _ triehloroethylene · 

ff 13~"" _ conductivi!): _ 2,4,5-triehloropbcnol 
Dale Analyzed t'n::U-2:~ tr ~ - 1DS _ 2,4,6-lriehloropbcnol 

'"/'I /..IT - flash point _ 'Vinyl ehloride 
Reported By - - eudrin 

lindane - -Date Reported - _ JIICihoxyehlor 

3'"01'-1 - _ toxaphene 
Lab Number ....,, " . -· 2,4-D 1- -

~-· 
2,4,5-TP (Silvex) 

DHS 3191 (lt...;...J l/94) -
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FIN!\L <XWREHENSIVE GROUND-WATER M:lNI'lURII:'G EVALUATION 
GUII::I.'\OCE lXlC:tMNI' 

Several types of inspections and evaluations have been develcped cy the 
United States Enviroruren'tal Protection Agenej to assist the Regions and S'tates 
in determining the degree of carpliance with the Reswrce Conservation and 
Recovery Act regulations of a.ners and cperators of hazardous waste rranagerrent 
facilities. These inspections/evaluations cover all aspects of the RCRA require-
ments for all types of facilities. 'Ihey are perfc?rrred cy people of variws 
bad<grwnds thrwghwt the country. It is the purpose of this guidance to 
provide a frarne..otk within which inspections/evaluations may be performed, 
and to prarote, therefore, a nationally consistent approach to that perfome.nce. 
Among the benefits are a clearer understanding among regulators and the regulated 
camunity of the sccpe of eadl inspection/evaluaticn, and the coop-ilation of a 
reliable, reproducible data base. Site specific conditions will determine, 
within the Scqle, the extent of the evaluation at a partiwlar site. A consistent 
approach to conducting inspections/evaluations rE!!!Dves a scurce of artificial 
variability, and so fClO.lses more attention en the findings rather than the 
methods. Clearly, the findings of inspections/evaluations are integrally 
j_pportant to the enforcanent process. The Ccnpliance Monitoring and Enforcarent 
Log (CME:L) lists ten categories of evaluations: Canpliance Evaluation Inspection, 
case Develq:crent Inspection, Ccllprehensive Grwnd-water Monitoring Evaluation, 
Follow-Up Evaluation, Sampling Inspection, Citizen Complaint, ~ B Gall-In, 
With:lrawal Candidate, Closed Facility and Other-General. At this point in 
time, OoiPE intends to develop guidance for three of them: 

1. COnpliance Evaluation !nspection (CEI) is an on-site evaluation of the 
C<:l!pliance of a facility with RCRA regulations and pennits intended 
to g;~ther infornation necessary to support an enforcement action. 

2. case Devel;.;tfit Insf'7$;ion (CDI) is an intensive investigation intended 
to gather su J.cient J.nfome.tJ.on to support an enforcetEnt action. 

3. CO:Tprehensive Ground-1\later l'bnitoring Evaluation (01E) is a detailed 
evaluation of the adequacy of the design and cperation of grwnd-water 
monitoring systems at RCRA facilities. 

Guidance for conducting Sampling Inspections will be integrated with CEI, 
a)! and CME guidance, and guidance for Fbllow-Up Evaluations will be part of 
CDI guidance. 

This dOCLUTent is a detailed exploration of the sccpe of and methods for 
conducting a Cotlprehensive Ground-water l'bnitoring Evaluation (CME). It is 
divided into two rre.jor parts, the text which explains in detail the scqoe and 
methods, and a checklist for use to( the persa1 conducting the evaluation. nris 
dOOJment is supp:>rted to( guidance on the other inspections/evaluations, the 
RCRA Gro.md-water Monitoring Tedmical Enforcerrent Guidance lbcurrent, the RCRA 
Grcund-water Monitoring Ccnpliance Order Guide, and a health and safety manual. 
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Section I. surma:r:y of Approad\ and Office Evaluation 

'!he objective of a CO!!prehensive Grcund-water M::lnitoring Evaluation (CME) 
is to detennine whether an ON!'ler/operator has, in place, a ground-water nonitoring 
system Which is adequately designed and operated to detect releases or to define 
the rate and extent of contaminant migration fron a regulated unit (landfill, 
land treatrrent facility, or surface :iJrpolm;lment) as required under 40 CFR 
Parts 265 and 270. 

A 0£ invol w.s extensive office as well as field work and should be done 
by technical enforcermnt staff with the involvement of a professional experienced 
in g,ology. The individual conducting the evaluation shruld have substantial 
knCJ~~ledge of hydrogeological site characterizations, the design and construction 
of gramd-water nonitoring systans, gra.md-water sarrpling, waste characteristics, 
solute transport, RCRA regulations and enforcement authorities, and site history. 
'!he office carp:>nent is perfonred largely by an experienced h:ydrcgeologist or 
geoted\nical engineer Who is part of technical enforcemant staff or available 
to it. A chemist ...:lllld often be a valuable asset. The field conponent requires 
the participation of the sane level individual assisted, if necessary, by a 
field inspector. The average level of effort for a CME is forty (40) rre.n days. 
A sunvra:r:y of the CME process follCJ~~s: 

Activity 

Pre-<:ME Planning 

CME office evaluation of 
systan design 

CME field evaluation of 
system operation/verification 
of system design 
CME report preparation 

Review of CME report 

Follow-up inspection 

-2-

Persons involved 

• technical enforcerrent staff 
• professional experienced in 

geology 
• field inspector 

• professional experienced in 
hydrogeology 

• technical enforcarent staff 

• professional experienced in 
hydrogeology/engineering 

• technical enforcerrent staff 
• field inspector 
• experienced hydrogeologist or 

geotechnical engineer, and 
chemist (Where necessary) 

• technical enforcement staff 

• experienced hydrogeologist or 
geotechnical engineer, and 
dlernist (Where necessary) 

• field inspector 

• technical enforcement staff 
• hydrogeologist 
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CME' s sho.lld foo.~s an evaluating systan design if systan design is not 
sufficientlY knONn in order to assess its adequacy. W"tere design is of the 
systan is already well understcod, the CME: sho.lld evaluate systan q>eratioo 
and naintenance rrore thorooghly. 'the rationale for setting these priori ties 

. is that until systan design is ade:juately understood, little rmy be gained 
fron a detailed scrutiny of systen <:peration. Conversely, once an adequate 
evaluation of systen design has been corpleted, further examination of static, 
site dlaracteristics during subsequent CME's beccnes superflurus. It should 
be noted that re-evaluation of varioos site characteristics nay be necessary 
(e.g., seasonally influenced d1aracteristics, new wells, redevelcprent of 
existing wells. Further, those conducting this evaluation sho.lld not hesitate 
to take sanples when contamination is observed or suspected. 'the CME should 
be scheduled .to coincide with a ramd of Si!!!pling at the facility in order to 
observe the implementation of the sampling and analysis plan, and to facilitate 
the collection of split Solll!ples if deered necessary. EPA initiated Si!!!ples 
rray be taken at any time. A s\ll!mlry of the activities of the office and field 
ccmponents of a CME process follows: 

A. Office Evaluation 

1. Technical evaluation of the site geological characterization inclu
ding geonoi:'phology and structural geology, stratigraphy, petrology, 
geochenistry beneath the site and any solid waste nanagement units 
(SWMUs) close enrugh to be of o::ncern. 

2. Technical evaluation of the site grrund-'.o/ater hydrological charac
terization, including identification and description of the upperrrost 
aquifer, J:X)tentiamtric surface, vertical and horirontal gradients, 
and hydraulic conductivity beneath the site and any SWM.Js close 
enrugh to be of concern. 

3. Technical evaluation of the criteria for horioontal well placa:rent 
and screen lengths of detection rronitoring wells, upgradient and 
down gradient. 

4. Technical evaluation of the criteria for hori>:Ontal well placement 
and screen lengths of assessment monitoring wells. 

5. Technical evaluation of the criteria for drilling rrethcd and rroni
toring well design and construction. 

6. Technical evaluation of the assessment plan or rutline. 

7. Technical evaluation of the sampling and analysis plan. 

To the extent possible, the enforca:rent official sho.lld use existing infor
mation to evaluate the design of the ONner-operator's ground-water monitoring 
systan. 

B. Field Evaluation 

1 . Technical evaluation of the implerentatian of the sanpling and 
analysis plan. 

-3-
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2. Field verification of the number, locations and screen depths 
of gramd--wa.ter l!Onitoring wells and piezOI!Eters, and water 
levels (where deened necessary). 

3. Possible collection of samples for analysis by a contract laboratory 
or EPA/State laboratory to assist in the verification of analytical 
pre.cision and rrethodology of facility procedures. sanples may 
either be o.mer-cperator splits if the Agency approves of the 
sampling procedure, or EPA-collected. 

4. Possible irrplenentation of confirnatory geq>hysical rrethods to 
verify facility assessrrent of hydr09"ology or contaminant distriru
tion. 

C. Inforrration So.Jrces 

A 01E pe.rmi ts the determination of the adEquacy of gra.md--wa.ter l!Onitoring 
system thra.lgh a detailed tedmical appraisal of site hydrogeology, rrc:nitoring 
well placerrent, monitoring well design and construction, sampling and analysis 
plan, data presentation, and, where apprcpriate, assessment plan. 

The detailed tedl.nical evaluation of system design shculd be initiated by 
locating the scurce(s) of inforrration pertinent to the facility to be inspected. 
So.Jrces of inforrration include, rut are not ·limited to: 

1. U.s. EPA Regional Offices 
2. State regulatory agencies 
3. u.s. Geological Survey (hydrogeologic inforne.tion) 
4. State geological surveys, state conservationist o::unty 

soil surveys 
5. OWner-operator files 
6. Academic institutions 
7. State water surveys 
a. Aerial photographs 

The follc:wing doam'ents are valuable swrces of infornation which contain 
the following pertinent inforne.tion: 

1. Part A of the RCRA Penni t Application: 
a. A list of activities <Xrlducted by the applicant which require a 

RCRA pe.rmi t. 

b. Prllra.:ry Standard Ind.lstrial Codes (SIC) whid1. best reflect the 
principal products handled or services provided by the facility. 

c. A description o£ the processes used for treating, storing and 
disposing of hazardws waste. 

d. Specification of the hazarda.ls wastes designated under 40 CFR Part 
261 to be treated, stored, or disposed of at the facility, and an 
estinate of the quantity and delive:ry timing of such wastes. 

-4-
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2. Part B of the RCRA Permit Application: 

a. A general description of the facility. 

b· Chemical and physical analyses of the hazardous wastes handled at 
the facility. 

c. A ccpy of the waste analysis plan. 

d. A ccpy of the general inspection schedule. 

e. A tcpographic map (scale' 1" "' 200' ) • 

f. Aerial photographs. 

g. Geolo;i.c and hydrogeolo;i.c characterization infomation. 

h. Description of the ground-water n:onitoring system. 

i. Sarrpling and Analysis Plan. 

j. Ground-water CUality 1\ssessrrent Plan Oltline. 

k. M:mitoring well construction details. 

1. Information about nearby ground-water and surface water usage. 

Parts A and B of the RCRApermit application should be available at sources. 

3. Contractor geotechnical repjrts 

a. Description of waste handling procedlres. 

b. Geologic and hydrogeologic data (site-specific and regional). 

c. Description of gro..md-wa.ter !I"Onitoring systan. 

d. Facility layout. 

e. M::>nitoring well construction details. 
' ' 

f. Results of geq:>hysical tests. 

-5-
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g. Recammendations to facility operator. 

Contractor reports may be a~~ailable at scurce nurrbers 1, 2 and s. 

4. Regional geologic, soil, and/or grCllnd-water reports. 

a. Regional geologic infornation. 

b. Regional soil naps. 

c. Regional hydrogeologic data, 

d. InforMation on gramd-water usage. 

e. Geochemical data. 

f. Climatic data, precipitation, evapo-transpiration. 

Geologic reports should be available from scurce numbers 3 and 4. 

5. Inspection reports or other records or corresp:>ndence related to the 
facility's compliance status. 

a. !lecords of past violations, 

b. Copies of ccmplaints, adnUnistrative orders or case referral 
packages. 

c. HWI::MS reports (ccnpliance rronitoring and enfor=nent log). 

d. CorreS]X>Ildence, 

Reports rre.y be available at SC11rce numbers 1 and 2. 

6. Sampling and Analysis Plan 

a. Sallple collection procedures including rreasurement of static water 
level evaluation, detection of imniscible layers, "'"'11 e~~aOJation, 
sample withdrawal, and in situ or field analyses. 

b. Sarrple preservation and handling procedures including sarrple contain
ment, preservation, and special handling considerations. 

c. Clla.in-of-o.lstody procedures including description of sample labels 
aoo seals, field logl::x:ld< layout, descriptions of chain-of-cust.ojy 
record, sarrple analysis request sheet and laboratory logbook. 

d. 1\nalytical procedures, and detection limits. 

e. Field and laboratory quality assurance/quality control. 
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f. Evaluatioo of the quality of gra.md--water data, including rep:>tting 
of lew and zero concentratioo values, significant digits, missing 
data values, cutliners and units of rreasure. 

NCJI'E: %.e Sar!pling and Analysis Plan shculd be kept at the facility and 
therefOre available to the inspector upon request. 

7. Gro.md-water Quality Assessrent Plan: 

a. A descriptioo of the detection rronitoring system. 

b. Discussion of hydrogeologic conditions at the facility. 

c. S(l!!pling and analytical methods fOr the<>e hazardcus ...astes or 
hazardous waste constituents previcusly detected at the facility. 

d. A description of the evaluation procedures, including the use of 
previo.tsly gathered gro.md--water quality data, the amer/aperator 
will use to make the first determination. 

e. Descriptiori of' the approadh the cwner/aperator will use to fully 
characterize rate and extent of contamination migration (i.e., test 
borings, ITathmatical nodeling). 

f. Diswssioo of the rnmher, location, and depth of l!Onitoring wells 
the cwner/aperator will install to define contaminant migration (in 
order to define horizontal and vertical dirrensions of the contaminant 
plurre l. 

g. A description of nonitoring well constructioo teChniques. 

h. A sdhedule of ill1?lerrentation of all phases of the assessrrent program. 

Assessmant plans shculd be available at scurce numbers 1 and 2. Assessmant 
plan outlines should be kept at the facility. 

When performing the field evaluatioo, the enforcenent official(s) will 
attenpt to fill data gaps with otservations. 

o. Elerrents of Office Evaluatioo of System Design 

1. The enfOrcerrent official should review the owner/operator's charac
terization of site hydrogeology and make a determination whether or 
not the owner/operator has collected encugh inforiTation on whim to 
base the design of a l!Onitoring program. 

a. Boring and """ll, logs. 

b. GeoteChnical laboratory test results (e.g., perrreability, 
geodhemi.cal CO!!p:ISites). 

c. Contractor geoteChnical reports. 

d. Results of gecphysical tests. 

-7-
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e. Static water lewl data. 

f. In situ permeability tests {horizontal) 

g. In situ perrreability tests (vertical) 

E. Conclusions that shruld be reached fran the technical office evaluation 
are: 

1. Is the site hydrogeological characterization adequately detailed 
to identity preferential contaminant migration pathways? 

2. Are the horizontal placerent, screen lengths and depths of detection 
rn:n1.itoring ~lls theoretically ad<"qUate to i.ImEdiately detect the 
release of hazardcus waste constituents fran the regulated unit, 
and hazard constituents from regulated units subject to 270.14 
(c)(iv)? 

3. Are the horizontal placerent and screen lengths of assessment 
monitoring wells theoretically adequate to determine the rate 
and extent of migration and chemical CO!pOSition of any contaminant 
plLUres? 

4. Can the detection monitoring system theoretically differentiate 
nearby SWMU releases from regulated unit releases? * 

5. Are the design and constructicn criteria for detection gro.md-water 
monitoring wells sufficient to provide long-term, unbiased sanples 
of gro.md-water? 

6. Are the design and construction criteria for assessment monitoring 
wells theoretically adequate to characterize releases of hazardous 
waste constituents from the regulated unit(s), and hazardws 
constituents in the case of a regulated unit subject to 270.14 
(c) (iv)? 

7. Is the sanpling and analysis plan theoretically adequate to provide 
accurate and precise ground-water quality data? 

8. Are grcund-water quality data presented in a ITB.nner that permits 
an assessment of their significance? 

9. Is the statistical rrethod used consistent with the regulatory 
requirement? 

10. Is the assessment plan or cutline theoretically adequate to permit 
determinatioo of the chemical conp:>sition, and rate and extent of 
migration of a release from the regulated unit(s). and to differ
entiate that contamination from any originating from SWMUs? 

* Where it is not possible to differentiate i.e., Where SWMUs and regu
lated units are very close together, any releases \oKJU.ld be addressed 
under 265 assessrent monitoring or an analogens requiremmts under a 
3008(h) order. 

-8-
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' Section II· Field Evaluation and Verification Preparation 

Prior to performing the field evaluation component, it is 
the evaluation team to COI!plete a number of preliminary tasks. 
include: 

necessary for 
These tasks 

1. Develc.prent of a site safety plan for the field evaluation. 
Prior to arriving at the facility, the field evaluation team 
personnel sha.tld have determined the level of protection, decontam
ina tion procedures, and other safety precautions necessary. 

2. All evaluation team personnel sha.tld have credentials or ident
ification that describe their federal or state agenqy affiliation. 

3. The follcwing equifr!ent is recamended to ccnduct the field 
evaluation: 

• bound field notebock 
~~~ canet"a 
• pocket calculator 
• watrn with sweep second hand (or step watrn) 
o conpass 
• wei<jlted tape rreasure and water indicator (~de of inert l!Eiterial), 

or electronic interface probe to rreasure static water levels and 
total depth of roonitoring wells and detect inmi.scible layers. 

• deionized water, hexane (or laboratory strength cleaner), and 
sterile, di5p:)Salable paper tcwels or gauze for decontamination of 
tape rreasure or probe. 

• sanpling equifr!ent, e.g., bailer (l!Eide of inert l!Eiterial), none
filament line, prcperly cleaned. 

• all apprcpriate form:;, e.g., chain-<:>f-custody 
• safety equipment 

4. Determination of whether or not sanples will be collected. After 
the teChnical evaluation of the gr<>.md--v~ater m:nitoring system is 
cotpleted, the utility of extensive sarrpling by the evaluating team 
can be ascertained. 

Sa!!ples shmld be taken when contamination is observed or suspected. 
The team should develcp a project plan prior to entry and rray use 
facility's sanpling equiPTent if it is frund to be adequate. 
Inspection personnel should do apprcpriate field analyses (pfl, 
specific cond..tctance, tenpera.ture) with their 01111 portable field 
equipment to verify results of facility determinaticns. The sarrples 
will be analyzed to assess the cperation of the m:mitoring system 
and analytical procedures utilized by the facility. 
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Section III. Field Evaluation and Verification Activities 

The following elements of the ground-water monitoring system design should 
be verified in the field: 

• location of regulated units 
• number and location of monitoring wells or clusters 
• spacing of rn:mitoring wells or clusters 
• static water level rreasurernents (Where deerred necessary) 
• well elevations, PhYSical condition, lal::eling (where deem:d necessary) 

The following elements of the ground-water monitoring system design and 
cperation should be verified and evaluated: 

• determination of the presence, where appropriate, of light and dense 
phase imniscible layers (where deened necessary) 

• sanple collection, preservatioo, and handling procedures, i.nplemen-
tation of the sarrpling and analysis plan 

• determination of total well depths 
• surficial well construction 
• general site conditions 
• site sketch 

The office evaluation component identifies deficiencies in the design of 
ground-water monitoring systems, either detection or assessment. The field 
evaluation and verification CO!pO!lent of a CME serves a dual purpose. It first 
identifies discrepencies between system design as presented and constructed. 
Secondly, the field component of the CME is an evaluation of system operation 
and an opportunity to collect data necessary to draw conclusions abalt the 
adequacy of the gra.md-water monitoring program (detection or assessrmnt), 
e.g., a reassessment of site hydrogeological characterization using direct 
and/or indirect techniques. The following are key considerations in conducting 
the field evaluation. 

A. Number and Location of M::mitoring Wells 

During the evaluation, the evaluation team should verifY that the total 
number of wells that are described in the assessrrent plan wtline or plan are 
found in the field, and that all wells are adequately rraintained. 1\pproxi.nate 
locations of eadl well should be field checked against those presented on site 
rraps in the a.>ner /cperator' s Part B pennit application. 

To acco:tplish this, the distance betloleen wells and other features may be 
ac=ately rreasured using a surveyor's chain, while other rreasurements rray be 
approximated either ~:¥ pacing or visual inspection in the case of closely-spaced 
wells. (Note any scale on the O<Jner/c.perator's site map, if applicable, and 
rreasure using an engineer's scale). 
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Facilities under detection monitoring must have a sufficient number of 
wells to identify the presence of a release of contaminants from the hazardous 
waste rranagerrent area. upgradient wells should be positioned so that they are 
not affected cy the facility's cperations and provide bad<gro..md grcund~ter 
quality data. Areas of lew or variable hydraulic gradient and/or upgradient 
scurces of contamination are o::rmon in parts of the ccuntry and can pose problems 
in establishing the upgradient quality of ground~ter. In those situations, 
the mphasis of the field work shculd be determining whether a release has 
occurred. J:lawngradient wells must be located along the edge of the waste 
ITI3.nagerrent area so that the a.mer/operator Can. imrrediately detect leakage 
(refer to TIGD for detail) . Other wells located within the facility boundaries 
sh01id be identified on a facility ITB.p. 

B. Assessrrent ~itoring 

A facility in assesS!I;lnt rronitoring will have additiooal well clusters 
located da.mgradient from the waste unit or aloog contaminant migration pathways 
that vary frau gro.md~ter flew direction to define the contaminant concentratioos 
and plurre configuration. Each well cluster nay have several wells, each screened 
at varirus intervals to provide the vertical extent of migration. 

'!he evaluation team should verify the locations and vertical sanpling 
intervals of assessrent wells or clllsters. 

C. static Water Level Ele\etion 

The inspector sho..!ld determine, for each well, the depth to standing water. 
Measurerrents are taken fran reference pr.:>int on the well casing dc.wn to the 
static water leveL Measurarents must be a=rate to + 0.01 foot. It is 
reccmrended that levels be recorded using electronic samding devices of M-sccpe, 
otherwise a stainless steel (or other inert material) rreasuring tape with a 
weighted end may be used. The tape is coated. for the last foot with a water 
indicator and lowered into the water a few tenthS of a foot and the nearest .01 
foot at the rreasuring pr.:>int recorded. '!he depth to water is obtained 1:>{ subtrac
ting the wetted length tran the nearest foot reading at tile rreasuririg point. 

Measurerrents are generally recorded in hundredths of feet. 'tb convert 
frau indl.es to feet: 

inches x 0.0833 ~ feet 

Should the c.wner/operator's Sampling and Analysis Plan, waste analysis or historical 
data indicate the presence of light or dense phase immiscible layers, an interface 
probe should be used to register the top of the organic layer, and establish 
the thickness of the immiscible layer overlying the organic/water interface. 
Dense phase immiscible layers can be rreasured by lowering the interface probe 
to the bottcm of the well where the probe registers the location of an organic/ 
water interface. 

NOI'E: Engineering chain tapes are usually graduated to the nearest 0.01 foot 
for the first foot only. 
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D. Sanple · Collection 

Sanple collection shwld 'tl:! divided into three phases: 
' 

1. Sanpling of light/dense phase immiscibles (where necessary), 

2. \\ell evamatioo, and 

3 • Sarrple w:i. thdrawal. 

Depending on the waste d\aracteristics, the cwnerjoperator's Sanpling and 
Analysis Plan may not have provisions for sanpling of light/dense phase immis
cibles. Where light and/or dense phase :imrniscibles are present, the cwner/ 
cperator rrust obtain discrete sanples of them. 'I'he ...ell should be designed to 
capture light phase irnmi.scibles "floating" at specific screened intervals, and 
to rollect "sinkers" within dense phase sarrpling cups at the bottan of the 
well. 

• Sartpling of Light Phase Dmti.scibles (May not be applicable to the 
facility) 

Sanpling for light immiscible fractions !lUSt precede well evamation. A 
bottom filling fluorocarbon resin or stainless steel 316, 304 or 2205 bailer 
shculd be lcwered to the predetermined levels for collection. care rrust be taken 
to avoid actions which may disturb the interface between the organic and aqueous 
phases. Plastic sheets shoold be laid out next to the well to protect fran 
surface contami.nants when the bailer is being asserrbled. 

• Sanpiing of Dense Phase tmmiscibles (May not be applicable to 
the facility) 

Collection of dense phase immiscibles shwld be done before well evacuation. 
Either a clean pasitive gas displacement bladder pump or bottom filling fluoro
carbon resin or stainless steel 316, 304 or 2205 bailer is lcwered gently to 
collect a discrete sanple from the bottom dense phase sanpling mp. Any motions 
that agitate the standing water should be restricted. Ptmping rates should be 
kept to 100 m!/min or less to avoid turbulence. 

• Well Evamation 

The cwner/operator !lUSt rarove standing water 
pack; to obtain a representative fornation sanple. 
during evacuation are: 

fran the well and filter 
Important points to consider 

1. All well evamation materials entering the well should be COITpOSed 
of inert or refractory rraterials (i.e., fluorooarb:ln resins or 
stainless steel 316, 304 or 2205). 
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2. Note the type of purging equipillillt used. ~ristaltic punps, gas
lift pumps, centrifugal pumps and venturi pumps may increase vola
tilization and cause high pressure differentials that can result 
in fluctuations in rrany analytical par~ters, b..tt are acceptable 
for purging provided that sufficient time be allowed for water to 
stabilize prior to sampling. 

3. Nondedicated sampling equipnent I!USt be thora.lghly deccntaminated, 
cleaned, and rinsed be~n weus.--'Ihis is especially i.Jrp:)rtant 
where interface pt:obes are used to detect visCOis organics. 

4. Swpling personnel shoold wear clean gloves during all purging and 
s<mpling activities. 

5. Disdlarge rate sholld be aco.Jrately rmasured. 

6. Lew yielding wells shoold be evaruated to practical dryness (sane 
water may r~in belw the pump intake or fran disd'large lines 
not equipped with meek valves). 

7. High yielding wells sholld have a rninim.un of three casing volurms 
removed prior to sampling or that quantity sufficient to remove 
stagnant water fran the well and filter pad<. 

8. Wells should be protected from surface contaminants entering. during 
evamation and sampling. 

9. The follwing table rray be helpful in determining the volllllE of 
water contained in a one-foot casing section: 

ID (inches) Galloos ~ic 

0.5 0.01 37.8 rn1 
0.75 0.02 75.8 rn1 
1.00 0.04 15.5 cl 
1.25 0.06 22.7 cl 
1.50 0.09 34.09 cl 
2.00 0.16 60.61 cl 
3.00 0.37 1.40 liter 
4 0.65 2.46 liter 
6 1.47 5.56 liter 
8 2.61 9.89 liter 

10 4.08 15.45 liter 

10. All gramd-water evacuated fran a well whieh is suspected of being 
hazardOls should be pi:' <:per ly llBIIaged. 

To obtain the total mlune of water contained in the well, sinply m.lltiply 
by the height (in feet) of the water colunn. It !laY be necessary to Vl'lrify the 
diameter of the well casing. 
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E. Sarrple withdrawal 

The inspector shruld led< for· any sanpling technique that nay result in 
the procurerrent of a contaminated or othetwise altered sarrple. The folloong 
points shc:J.lld be kept in mind during sarrpling: 

1. Sanpling devices should be COITpOSed of fluorocarh:>n resins or 
stainless 304, 316 or 2205. 

2. \\here dedicated punps are not used, punp e:JUip~ent and probes 
rrust be thoroughly cleaned between wells. Equip!ll"nt should first 
be wiped to renove excess contaminants and to inprove cleaning 
efficiency. Subsequent cleaning procedures should entail: 

When Inorganic Constituents are suspected: 

O.lN HCL or HN03 rinse 
Distilled-or deionized water rinse 

When Organic constituents are SUspected: 

Not"f>hosphate dete~nt wash 
Tap water rinse 
Distilled water rinse 
Acetone rinse 
Hexane rinse 
Adequate drying time 

3. Purrping rates shoold not exceed 100 ml/min when sarrpling for volatiles 
and pH. Higher punping rates are acceptable for other pararreters. 

4. Positive gas d.isplacment bladder punps shculd be cperated in a 
continuoos nanner so that they do not produce pulsating sanples 
that are aerated in the return tube or upon disdlarge. 

5. Check. valves should te designed and inspected to assure that fouling 
problems do not reduce delivery capabilities or result in aeration 
of the sanple. 

6. Sanpling equiprent (especially bailers) shruld never be dropped 
into the well as this will cause degassing of the water on illpact. 

7. The tailer's contents shculd be transferred to a suitable sanple 
container in a way that will minimize agitation and aeration. * 

* Filling the VOA containers fran the bottCrn of the bailer causes less 
turb.llence than pooring its contents from the top. It is recomrended, 
therefore, to fill the containers fran the bottcrn of the bailer whenever 
possible. 
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8. Samples sho.tld not be carpoaited in one large container and 
later transferred to others. 

9. Clean sanpling equiprent ShCllld not be placed directly on the 
ground or other contaminated surfaces prior to insertion into wells. 

10. Sartpling in lew yielding wells shCllld be perfonred as soon as there 
is enough water present to collect the sample. 

11. Volatile pararreters shCllld be collected first. 

12. Probes used for in situ analyses sho.tld not be inserted into 
sanple containers. 

F. In Situ or Field Analyses 

Physically and manically labile paraiiEters l!List be tested either in the 
b:>rehole using a probe {in situ) or imrndiately upon withdra...._l using a field 
test kit. 

1. Analyses rrust be perfonred both after well evao..tation and sample 
collection. 

2. Field instru.rrents shwld be calibrated acoording to rranufacturer's 
specifications and be consistent with sw-846 {'!'est Methods for 
Evaluating Solid Waste-Physical/Chemical MethOOs) 

G. Sample Preservation and Handling 

Samples rrust be contained and preserved by approved rrethods to rraintain 
the integrity of the sarrple. Inprq:,.,r preservation and handling rray alter 
pararreter levels in the sample. Key points to note during the inspection 
include: 

1. Prowred sarrples sha..tld be transferred directly into the container 
specifically prepared for that given parameter or set of compatible 
pararreters {e.g., dissolved rretals). Sarrples shCllld not be catposited 
into a <XltlllUI container to be subsequently split in the laboratory. 

2. Samples shCllld be collected in a rranner that minimizes turrulence 
and agitation. 

3. Volatile Organics Analysis (VOA) vial shCllld be pmred so that it 
overflo.rs leaving no headspace or bubbles in the vial. Its cap sho.tld 
be lined with a fluorocarbon resin. 

4. Sarrples for rretals analysis can be collected in polyethylene containers 
with JX>lyprcpylene caps, or in glass bottles with fluorocarb:>n resin 
lined caps. 
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5. Samples for organic analysis should be collected in glass bottle~ 

with fluorocarl::x:Jn resin. 

H. Special Handling Considerations 

• Organics 

1. Samples must not be filtered. 

2. Samples l!1.1St not be transferred fran one container to another . 

• Metals 

1. Samples collected for metals analysis should be split into two 
samples. cne portion filtered throogh a 0.45 u filter for dissolved 
""'tals and the second portioo rerraining unfiltered for total rretals 
analysis. Samples should be filtered as soon as possible to minimize 
the :Utpacts of Ffl and Eh changes. 

2. Both samples should be preserved with nitric acid to pH <2. 

The recanmended procedures for sampling and preservation are presented in 
Table l. 

I. Quality Assurance/Quality Control 

To ensure the reliability of field-generated data, the owner/operator's 
Sampling and Analysis Plan shoold incorporate the use of trip and equipment 
blanks during sampling to verify that sample collection and handling processes 
have not affected the quality of the field samples. ,Field verification of 
quality control procedures will include: 

1. The use of trip and equipment blanks. 

- Trip blanks: Used to detennine if contamination was introduced 
fran the sample containers throogh nonral handling. 

- Bquipment blanks: Used to detennine if contamination !l'aY be a 
result of improper cleaning. 

2. calibration of monitoring and sampling equipment. 

3. Prq>er decontamination and cleaning of nondedicated equipment. 

J. Chain-of-Custody Procedures 

Field verification of the owner/operator's chain-of-custody procedures 
will contain the following elements: 

1. ~le labels for proper identification. 
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Parameter 

pH 

Specific conductance 

roc 

rox 

Chloride 

Iron 
Manganese 
So:liun 
Phenols 

Sulfate 

Arsenic 
Bariun 
Cadmiun 
Chroniun 
Lead 
Mercury 
Selenium 
Silver 

Fluoride 

Nitrate 

SN1PLING AND PRESERVATION PROCE:OORES FOR OCfE:CriON MONI1DRING" 

Minimum VolLrne 
Reccmnended Maximum Required for 
Containe~ Preservative Holding Time Analysis 

Indicators of Ground-Water ContaminationC 

T, P,G 

T,P,G 

G. teflon-lined 
cap 

G. amber, Teflon
lined cap 

Field determined 

Field determined 

Cool 4"C, OCl to 
pH <2 

Cool 4 •c, add 1 m1 
of l.lM sodium sulfite 

None 

None 

28 days 

7 days 

Ground-Water Quality Characteristics 

T,P,G 

T, p 

G 

T,P,G 

T,P 

ll3rk B:::Jt tl e 

T,P 

T,P,G 

4•c 28 days 

Field Acidified 6 months 
to pH <2 with 1003 

4°C/H2S04 to pll <2 28 days 

Cool, 4•c 28 days 

E~ Interim Drinking Water Characteristics 

Total Metals 
Field ac1d1fied to 
pH <2 with nm3 

Dissolved Metals 
1. Field filtration 

(0.45 micron) 
2. Acidify to pll <2 

with HNJ3 

Field acidified to 
pH <2 with noo3 

4"C/H~4 to pH <2 

6 months 

6 months 

28 days 

14 days 

25 ml 

100 ml 

4 X 15 ml 

4 X 15 ml 

50 ml 

200 ml 

500 ml 

50 ml 

1,000 ml 

1,000 ml 

300 ml 

1, 000 ml 

I ,_ ,.... 
I 
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SAMPLING AND PRESERVATION l'R(X::E[XJRES FOR IJ~ION MJNI'ffifUNG 

Minimuu Volune 
Reccmrrended Maxirrum Required for 

Pararreter Containerb Preservative Holding Time Analysis 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4,D 
2, 4, 5 TP Silvex 

RadiUTL 
Gross Alpha 
Gross Beta 

Coliform bacteria 

Cyanide 

Oil and Grease 

Semi volatile, 
nonvolatile organics 

Volatiles 

T,G 

P,G 

Cool, 4"C 

Field acidified to 
pH <2 with HNOJ 

7 days 

6 rronths 

PP, G (sterilized) Cool, 4"C 6 hcurs 

Other Ground..Water <llaracteristics of Interest 

P,G Cool, 4"C, NaOH to 14 days 
pH >12 

G only Cool, 4 •c H2S04 to 28 days 
pH <2 

T,G Cool, 4"C 14 days 

G,T-lined Cool, 4"C 14 days 

2,000 

l gallon 

200 ml 

500 ml 

100 rnl 

60 ml 

60 rnl 

aReferences: Test Methcds for Evaluating Solid waste - Physical/Olemical Methods, S'W-846 
(2nd edition, 1982). . 
Methcds for Olemical Analysis of Water and Wastes, EPA-600/4-79-020 
Standard Methods for the Examination of lmter and Wastewater, 16th edition ( 1985} . 

l::tontaine r Types : 

P ; Plastic (polyethylene} 
G; Glass 
T; Teflon 

PP ; Polypropylene 

CSased on the requirements for detection monitoring (§265.93), the owner/operator must oollect 
a sufficient volurre of gra.md--water to allcw for the analysis of four separate replicates. 

' 00 
..-< 
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2. Sarrple seals to ensure integrity of the collected sanples until 
they are recpened. 

3. Field logbook to record gro.md-water !TOni toring program inforna tion. 

4. Chain-of-custod:y record to tradt sanple possession. 

K. Sanple Labels 

Ideally,. sanple labels shculd contain the following infomation: 

1. Sanple identification number (IIBndatory ) . 

2. Name of collector. 

' 
3. D;.te and tirre of collection. 

4. M:>nitoring well. 

s. Pararreter(s) requested. 

L. Sanple Seals 

seals IIBY be ilrportant in the event that . sarrples leave the owner/ 
cperator's :irmediate control throogh shiJ.:t~~ent to laboratory. Seals 
thus provide assurance that sanples have not been disturbed or tanpered 
with. 

M. Field 1£>gbcd<; 

An amer/operator or the individual designated to perfonn gro.md
water tiDnitoring cperations should keep an up-to-date field logl:x:x:k vAUch 
documents the following: 

1. Identification of well 
2 • I-E ll depth 
3. Static water level depth and rreasurem.nt tedm:ique 
4. Presence of immiscible layers and detection method 
5. \"Ell yield - hicjl. or law 
6. Collection rrethpd for :in'miscible layers and sanple identification 

numbers 
7. Well evacuatioo prcx:edlre/equiptent 
a. Sa!rple withdrawal procerure/equiprrent 
9. D;.te and. tirre Of collection 
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10. Well sanpling sequence 
11. Types of sample containers used and sample identification 

numbers 
12. Preserv.ative(s) used 
13. Parameters requested for analysis 
14. Field analysis data and rretho:l( s) 
15. Sarrple distrirution and transp:>rter 
16. Field observations on sampling event 
17. Name of collector 

N. Chain-of--Olstody Record 

To establish the doa.urentation necessary to trace sample PJSsession 
from tirre of collection, a chain-of-oustody record shalid be filled =t 
and acCCllpany every sarople. The record sha.Jld contain the folla.-ing type 
of info.rnation: 

1. Sarrple number 
2. Signature of collector 
3. Da.te and tirre of collection 
4. Sanple type (e.g., ground~ter, immiscible layer) 
5. Identification of well 
6. Number of containers 
7. Pararreters requested for analysis 
8. Signature of person(s) involved in the chain of possession 
9. Inclusive date of possessicn 

o. Total Well Depth 

During well evaruation and/or purging, the total well depth shCl.lld 
be verified for each well in the mcnitoring system. It is recamended 
that the use of SCl.lnding devices or weighted stainless steel rreasuring 
tape be used in the event the well cannot be punped or bailed to dryness. 
Measurarents are taken fran the tcp of the well casing and shCl.lld be 
accurate to + 0.01 £oat. 

P. SUrficial Well Inspection 

Visual inspection of surficial well construction and condition will 
aid in determining the adequacy of the a.mer/cperator ground-water 
monitoring systen design. lllportant considerations include: 
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l. Wells adequately rraintained (not overgrown by vegetaticn or 
inpaired by neglect or misuse), and prc.perly labeled 

2. Wells protected and secured with steel protective cap and lock 

3. Wells sealed prc.perly at surface to prevent surface contaminants 
from entering the """11 

4. Casing rraterial 

s. Tc.p of casing elevation 

6. Turhidi ty of collected sanples 

Q. Field Observations 

While in the field it is ilrportant to record as rra.ny observations as 
possible. Site characteristics shoold include: 

1. Topographic relief - Lay of the land, slc.pes etc. 

2. water Bodies - Direction and distance to streams, rivers, pcnds, 
lakes, estuaries, ocean, etc. 

3. Surface Features - Soil type, rock ootcrc.ps, leadlate surface 
seeps, daninant vegetaticr1 types, if applicable. 

4. Man-Made Features (particularly ones affecting hydrogeology) -
Nearby indlstrial wells, drainage ditdles, undergra.md condlits 
and drains, irrpoundrrents, also note area water supply soorces. 

R. Site Sketdl 

A rrap of the site sho..tld be available to the inspector fran the Part B 
pennit application l!B.terials. If a cc.py of the site rrap is not available 
at the time of the field inspection, the inspector sh=ld sketch the 
facility. 'Ihe sketch shoold include: 

l. Location of regulated units 

2. T..ocation of """Us 

3. Location of major mildings and inportant surface features 
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4. Drainage pattern and ground-water' flow direction 

5. Location of drains and seepage areas 

6. North arr0>1 and ra.tgh scale 

Section IV. Sanpling and Analysis 

When the O>lner/operator's gra.tnd-water monitoring system design has 
been determined to be satisfactory, subsequent CMEs focus on system 
operation and, therefore, may involve sanpling and analysis of gramd
water sanples collected at the facility. If the cwner/operator sanple 
preparation prcx::edures are deened inconsistent with EPA-approved rrethods, 
the inspector shculd request that the cwner/operator sanple according to 
recommended procedures described in Section 3.2.3 in addition to the 
'"Bthods erployed by the cwner/operator, with the sanple results analyzed 
<t.nd conpared. Additionally, the inspector shoold send a wplicate (split) 
sarrple, collected and prepared using EPA-approved rrethods, to the enforce
ment authority's laboratory for analysis. 

Section v. Conclusions and Re6::mrendations 

Has the owner/operator adequately characterized site hydrogeology? 

Is the detection nonitoring system adequately designed and constructed 
to immediately detect any contarrinant release from the regulated unit(s) 
and differentiate where possible, such releases from nearby SWMU releases? 

Are the procedures used to make a first determination of contamination 
adequate? 

Is the cperation of the gramd-water nonitoring system adequate to permi.t 
immediate detection of a release of contarrinants from hazardous waste 
managerrent areas? 

Do the assesST>;nt nonitoring wells, given site hydrogeologic o::nditions, 
<iefine the extent and concentration of contarrination in the horizontal 
and vertical planes? 

Are the assesSIEnt nonitoring wells adequately designed and constructed? 
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Are the sampling and analysis procedures adequate to provide representative 
samples of ground-water in the uppermost aquifer? 

Do the procedures used for evaluation of assessment monitoring data 
result in determinations of the rate of migration, extent of migration, 
and hazard=s waste constituent COI!p)Sition of the contaminant plUll"e? 

Are the data collected at sufficient Ch.!ration and frequency to adequately 
detennine the rate of migration? 

Is the sched.!le of ilrplEmmtation adequate? 

Is the CINI1er/cperator's assessmmt m::nitoring _plan adequate? 

If the owner/operator hed to implement his assessment monitoring plan, 
was it irtplerrented satisfactorily? 

Based on the results of the evaluation, deficiencies in net.1..otl< design, 
information gaps, and operational inadequacies can be clearly identified and 
listed. In order to assist the various enforcenent authorities involved in 
bringing the facility into CO!Tpl.iance, the deficiencies rray be categorized into 
rrajor or minor areas of nooco:tpliance. Major deficiencies 1o01ld involve short
comings in net;,ork design or gross inadequacies in sampling and/or analysis 
that '-CJUld sericusly i.rrpair detectioo or assessment rronitoring functions. 
Minor neficiencies, thoogh irrportant, ne.y not necessitate case develqxrent, h.lt 
rather issuance of deficiency notices to bring al:o.lt desired changes. Based on 
conclusions gained from the CME, the evaluation team nanbers shculd clearly 
define the recomendations. These reo::mtendations will thus provide apprcpriate 
guidance toward obtaining more inforrration that may be required for adninistrative 
or judicial action. 
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1\PPEND:CX: A 

CCMPFEHENSIVE GROUND-WATER M)NI'IORING EVALUATION 1\DJ«SHEEI' 

The following worksheets have been designed to assist the enforcerrent 
officerjtedmical reviewer in evaluating the grcund-water rronitoring system an 
owner/operator uses to collect and analyze sanples of gro.md water. The focus 
of the worksheets is tedlnical adequacy as it relates to obtaining and analyzing 
representative samples of gro.md water. 'lhe basis of the ..orksheets is the 
final RCRA Gro.md ~later Monitoring Technical EnforC'EO!Ent Guidance [);Jcumant 
which ctescribes in detail the aspacts of ground-water rronitoring which EPA 
dears essential to rreet the goals of RCRA. 

Appen<lix A is not a regulatory Checklist. Specific technical deficiencies 
in the rronitoring system can, hcwever, be related to the regulations as illustrated 
in Figure 4.3 taken from the RCRA Ground-W..ter Monitoring Conpliance Order Guide 
(COG) (included at the end of the appendix). The enforC'EO!Ent officer, in 
develcping an enforcerrent order, shculd relate the technical assessrrent from 
the worksheets to the regulations using figure 4.3 from the COG as a guide. 

I. Office Evaluation - Technical Evaluation of the Design of the Ground
water Monitoring System 

A. Review of relevant docurrents' 

1. \\hat docurrents were obtained prior to conducting the inspection: 

a. RCRA Part A permit application? 
b. RCRA Part B penni t application? 
c. Correspondence bet""'*'fl the a.ner/operator and 

appropriate agencies or citizen's groups? 
d. Previo..tsly conducted facility inspection reports? 
e. Facility's contractor reports? 
f. Regi?nal hydrogaologic, geologic, or soil reports? 
g. The facility's Sampling and Analysis Plan? 
h. Ground-water Assessrnant Program OJtline (or Plan, 

if the facility is in assessment monitoring)? 
L Other (specify) 

(Y/N) ~~ 
(Y/N) i\: 

(Y/N) L 
(Y/N) L 
(Y/N) )' 
(Y/N) ~ 
(Y/N) Y 

(Y/N) j__ 

8. Evaluation of the o.mer/Operator's Hydrogeologic Assessment: 

l. Did the owner/operator use the follcwing direct teChniques in tl1e 
hydrogeologic assessment: 

a. Logs of the soil ooring:s/r<:>d< corings (docurrented 
~ a professional geologist, soil scientist, or 
geotedmical engineer)? 

b. Materials tests (e.g., grain size analyses, 
stanctard penetration tests, etc.)? 

c. Piezorreter installation for water level rreasure
ments at different depths? 

d. Slug tests? 
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e. Punp tests? 
f. Geodlemical analyses of soil sarrples? 
g. other {specify) {e.g., hydrochenical diagrams 

and wash analysis) 

(Y/N) I< 
{Y/N) ~ 

2. Did the owner/operator use the following indirect techniques 
to supplement direct techniques data: 

a. Geq>h¥sical well logs? 
b. Tracer studies? 
c. Resistivity and/or electrCJTagnetic cond.!ctance? 
.:~. Seismic Survey? 
e. Hydraulic cond.lctivi ty rreasurments of cores? 
f. Aerial photography? 
g. Gra.md penetrating radar? 
h. other (specify) 

( y /N ) ..!::;:;___ 
(Y/N) !:::,__ 
{Y/N) 1'./ 
{Y/N) I'; 
(Y/N) k 

(Y/N) N 
{Y/N) _u_ 

3. Did the o.vner/cperator doament and present the raw data fran 
t.>,e site hydrogeologic assessment? {Y/N) >f 'I 

4. Did the ooner/cperator moment rrethods (criteria) 
used to correlate and analyze the information? 

5. Did the owner/cperator prepare the following: 

a. Narrative description of geology? 
b. Geologic cross sections? 
c. Geologic and soil rraps? 
d. Boring/coring logs? 
e. Structure a:ntrur rraps of the differing water 

bearing zones and confining layer? 
f. Narrative description and calculation of grQ.lnd

water flaws? 
g. Ws.ter table/potenticmetric rrap? 
h. Hydrologic cross sections? 

6. Did the owner/operator obtain a regiooal rrap of 
the area and delineate the facility? · 

If yes, does this map illustrate: 

a. Surficial geology features? 
b. Streams, rivers, lakes, or wetlands near the 

facility? 
c. Discharging or recharging wells near the facility? 
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(Y/N) '( 
(Y/N) :;:::: 
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{Y/N) ::L_ 
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(Y/N) :i_ 

{Y/N) '/ 

(Y/N) V 
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7. Oid the o.mer/operator obtain a regional hydro

geologic nap? 

If yes, does this hydrogeologic nap indicate: 

a. Major areas of recharge/discharge? 
b. Regional gramd-water flew directicn? 
c. l'btentic:uetric cont<:1<lrs whidl are consistent 

with ol:::served ...-ater level elevations? 

9950.2 

8. Did the owner/operator prepare a facility site map? 

If yes, does the site map shew: 

( y /N) t:::.:_ 

(Y/N) { 
(Y/N) -1-

(Y/N) I 
(Y/N) 'I 

a. Regulated units of the facility (e.g.,_, landfill f 
areas, ilrpo,mdmmts)?"f 1'\Ct v•; ~\I >rKW k·:c\ (Y/N) Y 

b. Airy seeps, springs, streams, ponds, or wetlands? (Y/N) r:; 
c. Location of rronitoring wells, soil borings, or 

test pits? (Y/N) ~ 
d. l:b.l mny regulated units does the facility have? -----

If nore than one regulated unit then, 
o ~s the waste managarent area encorpass all 

regulated units? 
Or 

o Is a ...-aste rmnagerrent area delineated for e4Ch 
regulated unit? 

c. Characterization of SUbsurface GeoloaY of Site 

1. Soil boring/test pit program: 

a. 'ilere the soil borings/test pits perfonmd under 
the supervision of a qualified professional? 

b. Did the cwner/operator provide doo.m"entation 
for selecting the spacing for borings? 

c. W.re the borings drilled to the depth of the 

(Y/N) 

(Y/N) 

(Y/N) Y 

(Y/N) I'-: 

first confining unit belcw the upPe:tT!Oit zone v 
of saturaticn or ten _feet in~bedrod>j' ~G''''/'; , , i. -,, :, , i1.(Y/N) , 

d. Indicate the nethod(s) orarilling: · / 
o Allger (hollcw or solid stan) •/ 
0 Ml.rl rotary 
o Reverse rotary 
o cable tool 
o Jetting 
o Other (specify) 

e. 'i\ere continuous s;mple conngs taken? 
t- e,e., 1 5 fr-
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f. Hew were the sarrples obtained 

o Split spoon 
o Shelcy tube, or similar 
o Rode coring 
0 Ditch Sa!!Pling 
o other (explain) 

• 9950.2 

(cheCked rrethod[~J) 
'I 

g. \\ere the continuous sarrple corings logged l:y a 
qualified professional in geology? 

h. Does the field boring log include the following 
info:r:nation: 
o Hole name/number? 
o Date started and finished? 
o Driller's name? 
o lble location (i.e., ~-~JlleJr.~.tion)? 
o Drill rig type andJii,~/aL19~!0.__~iz~:?-~-:· 
o Gross petrography (e.g., rod: type) of 

each geologic unit? 
o Gross mineralogy of each geologic unit? 
o Gross structural intmpretation of each 

geologic unit and structural features 
(e.g., fractures, gouge mterial, solution 
channels, buried streams or valleys, identifi
cation. of.depositional material)? 

o Develcpnent of soil zones and vertical extent 
and description of soil type? 

o Depth of v.oater bearing unit(s) and vertical 
extent of eadl? 

o Depth and reason for termination of borehole? 
o Depth and location of any contaminant eno::untered 

in oorehole? 
o Sarrple location/number? 
o Percent sarrple re=very? 
o Narrative descriptions of: 

-- Geologic observations? 
-- Drilling observations? 

~. \\ere the follcwing analytical tests perforrred 
on the c::ore sanple s: 
o Mineralogy (e.g., microsccpic tests and x-ray 

diffraction)? 
o Petrographic analysis: 

- degree of crystallinity and cerrnntation of 
ITB.trix? 

- degree of sorting, size fraction (i.e., 
sieving), textural variations? 
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(Y/N) '-' 

(Y/N) 
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9950.2 • • - rod< type(s )? 
-soH type? 
- approxirrate hllk geochanistry? 
- existence of microstructures that n<~y effect 

or indicate fluid flow? 

o Falling head tests? 
o Static head tests? 
o Settling measurements? 
o centrifuge tests? 
o Colwm drawings? 

D. Verification of subsurface geological data 

1. Has the o.-ner/cperator used indirect geophysical rrethods 
to supplerrent geological conditions between borehole 
locations? 

2. Do the llUI!t>er of borings and analytical data indicate 
that the confining layer displays a low enoogh 
perrreability to i.rrpede the migration of =ntami.nants to 
any stratigraphically lower water-bearing units? 

3. Is the confining layer laterally continuous across 
the entire site? 

4. Did the owner/operator consider the chanica! 
compatibility of the site-specific waste types and 
the geologic materials of the confining layer? 

5. Did the geologic assessment address or provide 
Ill9an5 for resolUtion of any information gaps of 
geologic data? 

6. Do the laboratory data corrolx>rate the field 
data for petrography? 

7. Do the laboratory data corroborate the field 
data for mineralogy and subsurface geochemistry? 

E. Presentation of geologic data 

1. Did the awner/cperator present geologic cross 
sections of the site? 

2 . Do cross sections: 
a. identifY the types and characteristics of 

the geologic materials present? 
b. define· the C<Jntact zones between different 

geologic materials? 
c. note the zones of high perrreability or 

fracture? 
d. give detailed borehole information including: 

o location of borehole? 
o depth of termination? 
o location of screen (if applicable)? 
o depth of zone(s) of saturation? 
o backfill procedure? 

-28-

(Y/N) ~ .... , 

(Y/N) ~'~ 
(Y/N) 
~ 

(Y/N) 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) G:._ 

(Y/N) ~'t\-
~~ 

(Y/N) -~
/ 
I 

(Y/N) I 

...:.L 

(Y/N) \./ 
I 

(Y/N) 
. I 
L.· ~·. ~--.~} 

I 

,., . 

(Y/N) ~ 

(Y/N) 1\,' 

I 
I 

(Y/N) I -,-

(Y/N) i 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

-i 
-,-

1 

• ~ . .' 'r 



• • 9950.2 

3. Did the o.vner /cperator provide a tcpograph.ic rrap 
whidl was constructed by a licensed surveyor? 

4. D:Jes the tq>:>graphic·rrap provide: 
a. contrurs atl a rrax:imJm interva 1 of t<.o::>-feet? i c 0; 
b. locations and illustrations of man-made 

features (e.g., parking lots, factory 
b.lildings, drainage ditches, storm drains, 
pipelines, etc. ) ? 

c. descriptions of nearby water bodies? 
d. descriptions of off-site wells? 
e. site· bo.mdaries? ., , 
f. individual RCRA. units? :::;-,t""'- >-"·"'<'l[J d>'.::o. 
g. delineation of the waste rranage/rent area(s)? ,_- · 
h. W!!ll and boring locations? silc h,,-,cld'c' '="': 

5. Did the a.mer /cperator provide an aerial t;ru:>to
graph depicting the site and adjacent off-site 
features? 

6. Does the photograph clearly shew surface water 
J:.cdies, adjacent mmicipalities, and residences 
and are these clearly labelled? 

F. Identification of Ground-water Flowpaths 

1. Grrund--water flO\I direction 

a. was the .....,ll casing height rreasured' by a licensed 
surveyor to the nearest 0.01 feet? 

b. ~re the '-"'!11 water level rreasurenents taken 
within a 24 hrur period? 

c. ~re the '-"'!11 water level rreasurerrents taken 
to the nearest 0.01 feet? 

d. ~re the well water levels allcwed to stabilize 
after construction and develc:.prent for a rninim.mt 
of 24 hours prior to measurements? 

e. Wl.s the water level infoma.tion obtained frClll 
(check apprc:priate one) : 
o multiple piezometers placed in single borehole? 
o vertically nested piezometers in closely spaced 
s~ate boreholes? 

o monitoring wells 
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f. Did the 01111er/qoerator provide construction 
details for the p:i;ezormters? 'V'i~\1 s 

g. Hew were the static water levels rreasured 
(check rrethod(s). 
o E:lectric water so.mder J 
o Wetted tape 
o Air line 
o Other (explain) 

h. was the well water level rreasured in wells with 
equivalent screened intervals at an equivalent 
depth telcw the saturated zone? 

i. Has the OA'l'ler/operator provided a site water table 
(potentionetric) =ntcur mp? If yes, 
o D:l the potentiaretric oont=s appear logical 

and accurate based on topography and presented 
data? {Consult water level data) 

o Are groond-water flow-lines i.m.dicated? 
o Are static water levels shewn? 
o Can hydraulic gradients te estimated? 

j. Did the. cwner/operator develcp hydrologic 
cross sections of the vertical flO<J conp:>nent 
across the site using rreasurerents fran all wells? 

k. D:l the O<Jner / qoerator 's flO<J nets include: 
o piezorreter locations? 
o depth of screening? 
o width of screening? 
o rreasurerrents of water levels from all wells 

and piezometers? 

2. Seasonal and tarp::>ral fluctuations in groond-water level 

a. Do fluctuations in static water levels oca.tr? 
o If yes, are the fluctuations caused ~ any of 

the follcwing: 
-- Off-site well po.nping 
-- Tidal processes or other intermittent natural 

variations (e.g., river stage, etc.) 
-- On-site well pWiping 
-- Off-site, on-site construction or cnanging 

land use patterns 
-- Deep well injection 
-- Seasonal variations 
-- other (specify) 
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b. Has the 0o111er/operator dcoJrmmted sources and 
patterns that contriblte to or affect the ground
water pattelTIS bela.~ the waste rre.nagerrent? 

c. Do w..ter level fluctuations alter the general 
gramd-water gradients and flew direttioos? 

d. Based on ~oe.ter level data, do any head differ
entials OCO.lr that ma.y indicate a vertical flew 
COTt'Ol1ent in the saturated zone? 

e. Did the 0o111er/operator in-plerrent rreans for 
gauging long term effects on water l!Overmmt that 
rray result fron on-site or off-site conStruction 
or dlanges in land-use patterns? 

3. Hydraulic conductivity 

a. Hew -.ere hydraulic condl.lctivities of the subsurface 
materials dete~ed? 
o Single-well tests (slug tests)? 
o Multiple-well tests (purrp teats) 
o Other (specify) 

b. If single..........,ll tests -.ere condl.lcted, was it done 
by: 
o Adding or renoving a kno.ln vollll!e of water, 

or 
o Pressurizing well casing 

c. If single -.ell tests were conducted in a highlY 
pemeable fol1n;!.tion, were pressure transducers 
and high-speed recording equiprent used to record 
the rapidly changing water levels? 

d. Since single well tests <:nly rceasure hydraulic 
conductivity in a limited area, were E!l10..1gh tests 
run to ensure a representative rrea.sure of cc:nduc
tivity in each hydrogeologic unit? 

e. Is the owner/operator's slug test data (if 
applicable) consistent with existing geologic 
infornation (e.g., toring logs)? , 

f. Were other hydraulic corrl.l.ctivity prq:>erties 
determined? 

g. If yes, provide any of the follo.ring data, if 
available: 
o Transm:i. ssi vi ty 
o Storage coefficient 
o Leakage 
0 Permeability 
o Porosity 
o Specific capacity 
o other (specify) 
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4. Identification of the uppermost aquife~ 

a. Has the extent of the uppemost satu~ated zone 
(aquife~) in the facility area been defined? If yes, 
o Are soil boring/test pit logs included? 
o Are geologic cross-sections included? 

(Y/N) j\1 
(Y/N) T 
(Y/N) N 

b. Is there evidence of confining (cOTpetent, 
unfractured, continuous, and lew perneability) 
layers beneath the site? 

~ 

o If yes, hew was continuity denonst~ated? 
(Y/N) JL_ 

c. >mat is hydraulic conductivity of the confining unit 
(if present)? 
flew ""'S it determined? 

tJ ;;- CM/Sec 
·-(-

d. D:Jes potential for othe"'r""h~ydr==a-:-u""l.i=c,.....,carJ!!llru==:-r-:c::ac;:tCI~""on::-7e"'xist 
(e.g., lateral incontinuity between geologic units, 
facies changes, fracture zones, cross a.~tting 
structures, o~ dlemical corrosion/alteration of 
geologic units by leachage? , 
If yes o~ no what is the rationale? 

(Y/N) 
<..' 

G. Office Evaluation of the Facility's Ground-Water M:mitoring System 

Monitoring Well Design and Construction: 
These questions should be answered for eaCh different well design 
p~esent at the facility. 

1. Drilling Methods 

a. \-hat drilling method was used for the well? 
o flollcw-stern auger 
o Solid-stem auger 
o Moo rotary 
o Air rotary 
o Reverse rotary 
o cable tool 
o Jetting 
o Air drill with casing hamrrer 
o other (specify) 

b. Were any cutting fluids (including water) or additJ.ves used 

' 

during drilling? (Y/N) __6:__ 
If yes, specify 

Type of drilling fluid---------------
Source of water used ------------------------------------
Foam 
Polyme~r7s---------------------------------
Othe~ _______________________________________ _ 
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c. Was the cutting fluid, or additive, identified? 
d. l-as the drilling equi:pyent steaJT!-Gleaned prior to 

drilling the ..ell? 

(Y/N) /A!~ 

(Y/N) cl 

-
other me~ ------~--------------------------

e. l-as crnpressed a1r used during dnlling? 
o If yes, ...as the air filtered to rertOve oil? 

f. Did the owner/operator document prOcedure for 
establishing the potentiometric surface? 
o If yes, hew was the location established? 

<>·:·.'.:,..·,·.:···! 7i:-'v-;··, .r:.~.r" ;-;....,..._ ,~~:,._-· 1...'-~-r~ ~ -..:.·;.n:.~""_:... ... 

g. l'brrra tion sanples 
o Were formation sanples collected initially during 

(Y/N) 
,, 
I' 

(Y/N) f--t ':~ 

(Y/N) <./ 
' 

drilling? (Y/N) .l_ 
o Were any cores taken contiru.!Ols? (Y/N) /;/ 

If not, at what interval """re sanples taken? -------------
_ .. ;-.._.::,... 

o Hew ...,re the sanples obtained? 
- Split spoon 
- Sc>elby tube 
-Core drill 
- other (specify) 

o Identify if any physical and/or c:ha:nical tests were 
perfonred on the forns.tion sanpl.es {specify) 

2. l'bnitoring Well Construction Materials 

a. Identify construction naterials (by number) and diarreters 
(ID/OD) 

o Prinary casing 
o Secon&.ry or OJtside casing 

(double construction) 
o Screen 

Materia.l 

b. Ha.t are the sections of casing and screen connected? 
o Pipe sections threaded 
o Ca.~plings (friction) with adhesive or solvent 
o Couplings (friction) with retainer scre.rs 
o other (specify) 
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(Y/N) _i_ c. Were the rraterials steam-cleaned prior to 
installation? 
If no, hew ...,.re the rraterials cleaned?----------------

3. Well Intake Design and Well Develcpnent 

a. vas a we 11 intake screen installed? 
o What is the length of the screen for the well? 

(Y/N) _.i 

It 1 
o Is the screen rranufactured? 

b. Was a filter pack installed? 
o What kind of filter pack was errployed? 
o Is the filter pack cOipatible with fonrntion. 

nate rials? 

(Y/N) 
(Y/N) 

(Y/N) 

c/ 

' -c--
1 

(../ 

o Hew was the filter pack installed? =--==---....:...T:.:.··''"',;.:..:···.:..:r~-·'c-'--:-:,....,-~ 
o What are the dimensions of the filter pack? "'. 1;; "', .. f .c' 

-/-

c. 

0 Has a turbidity measurenent of the well water ever 
been rrade? 

o Have the filter pack and screen been designed for 
the in situ materials? 

Well develcpnent 
Was the well develc:ped? 
o What technique was tlsed for well development? 

- surge block 
- Bailer 
- Air surging 
- water punping 
- other (specify) 

_r __ 

4. Annular Space Seals 

(Y/N) 

(Y/N) 

(Y/N) 

a. What is the annular space in the saturated zone directly above 
the filter pack filled with? 

- Sodium bentonite (specify type and grit) 
\ (' i C c,.J ~__/ 

- Cemant (specify neat or a:>ncrete) _ o " 1,---
- other (specify) 

o Was the seal insta""l""'l-ed""'"'l¥=?o;-------------
- Dropping material down the hole and tamping ____ __ 
- Drcpping rraterial dcwn the inside of 

hollcw--stem auger ·z 
- Trernie pipe rrethod 
- other (specify) 

b. vas a different seal used in the unsaturated zone? (Y/N) 
If yes, 
o Was this seal nade with? 

- Sodium bentonite (specify type and grit) 

- Cement (specifY neat or concrete) tl r.J. 
- other (specify) 
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o was this seal installed by? 
- Drcpping ITB terial dcwn the hole and tanping 
- Drcpping rre.terial down the inside of hollcw ---

stan auger 
- Other (specify) 

c. Is the upper ]OOrticn of the mrehole sealed with a 
concrete cap to prevent infiltration from the surface? 

d. Is the well fitted with an alx>ve-gra.md protective 
device and ~~ds? 

e. Has the protective cover been installed with lod<s to 
prevent tanpering 

C) Evaluation Of the Facility's Detection Monitoring Pro;Jram 

1. PlacenEnt of DQ.Ingradient Detection ~nitoring Wells 

a. Are the gra.lnd--water rronitoring wells or clusters 
located inurediately adjacent to the waste rranagemmt 
area? ' ' 

b. Hew far apart are the detection rronitoring wells? 
.) ~ ,._ ' ·,r;.' 

c. Does the owner/operator provide a rationale for the 
location of each monitoring well or cluster? 

d. Has the owner/operator identified the well screen 
lengths of each monitoring well or clusters? 

e. Does the owner/Operator provide an explanation for 
the well screen lengths of each nonitoring well or 
cluster'? 

f, lb the actU<~l locations of rronitoring wells or 
clusters co=espolli:l to tho>e identified by the 
cwner/cperator? 

2. Placement of Upgradient Monitoring Wells 

a. 

b. 

c. 

d. 

Has the a.ner /cperator doo.mented the location of 
eadl. uwradient rronitoring well or cluster? 
lbes the owner /cperator provide an explanation for 
the location(s) of the upgradient rronitoring wells? 
What length screen has the owner/operator employed in 
the bad<gra.lnd nnnitoring well(s )? 

/; ' 

lbes the owner/operator provide an explanation for 
the screen length(s) chc:sen? 
lbes the actual location of each backgro.md rronitoring 
well or cluster corresJ:XJnd to that identified by the 
owner/cperator? 
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I. Office Evaluation of the Facility's Assessment Monitoring Program 

l. Does the assessment plan specify: 
a. The rumber, location, and depth of wells? 
b. The rationale ;or their placement and identify the 

basis that will be used to select subsequent sanpling 
locations and depths in later assessment phases? 

2. Does the list of rronitoring parameters include all 
hazardous waste c6nstituents from the facility? 
a. Does the water quality parameter .Ust include other 

important indicators not classified as hazardous 
waste constituents? 

b. D:Jes the o..ner/q>erator provide doOJ.ITentation for 
the listed wastes which are not included? 

3. D:Jes the owner/operator's assessment plan specify the 
proced.!res to be used to determine the rate of con
stituent migration in the ground-water? 

4. Has the cwner/operator specified a schedlle of inple
mentation in the assessment plan? 

5. Have the assessment rronitoring objectives been clearly 
defined in the assessment plan? 
a. Does the plan include analysis and/or re-evaluation 

to determine if significant contamination has oco..trred 
in any of the detection rronitoring wells? 

b. Does the plan provide for a conp:rehensive program of 
investigation to fully characterize the rate and 
extent of contaminant migration from the facility? 

c. Does the plan call for determining the concentrations 
of hazardous wastes and hazardous waste constituents 
in the ground water? 

d. D:Jes the plan employ a quarterly rronitoring program? 
6. Does the assessrrent plan identify the investigatory 

methods that will be used in the assessment phase? 
a. Is the role of each method in the evaluation fully 

described? 
b. Does the plan provide sufficient descriptions of the 

direct methods to be used? 
c. Does the plan provide sufficient descriptions of the 

indirect methods to be used? 
d. Will the method contritute to the further rnaracteri

zation of the contaminant rroverrent? 
7 . Are the investigatory techniques utilized in the assess

ment program based on direct methods? 
a. Does the asses"""'nt <~pproach incotp:)rate indirect 

rrethods to further supp:>rt direct methods? 
b. Will the planned methods called for in the assessrnemt 

approach ultimately meet performance standards for 
assessment monitoring? 
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c. Are the procedures """11 defined? 
d. Does the approach provide for ITDnitoring wells 

similar in design and construction as the detection 
monitoring wells? 

e. Does the approach ernpl~ taking samples during drill
ing or collecting core samples for further analysis? 

8. Are the indirect ITEthods to be used based on reliable 
and accepted gecphysical tedlniques? 
a. Are they capable of detecting subsurface changes 

resulting fran contaminant migration at the site? 
b. Is the rreasurerrent at an apprcpriate level of 

sensitivity to detect gra.md-water quality changes 
at the site? 

ct. Is the !rethod apprcpriate considering the nature 
of the subsurface materials? 

e. Does the approach consider the limitations of 
these !rethods? 

f. Will the extent of contamination and constituent 
concentration be based on direct rrethods and samd 
engineering judgment? (Using indirect rrethods to 
further substantiate the findings) 

9. D:>es the assessnent approach inootpOrate any rra the
ITB.tical modeling to predict contaminant rrovenent? 
a. Will site specific rreasuramnts be utilized to 

accurately portray the subsurface? 
b. Will the derived data be reliable? 
c. Have the assUilptions been identified? 
d. Have the physical and chani.cal prcperties of the 

site-specific wastes and hazardous waste constituents 
been identified? 

J. Conclusions 

1. Subsurface geology 

a. Has sufficient data been collected to adequately 
define petrography and petrographic variation? 

b. Has the subsurface geochani.suy been adequately 
defined? 

c. \'as the boring/coring program adequate to define 
subsurface geologic variation? 

ct. W..s the cwner/operator' s narrative description 
complete and accurate in its interpretation 
of the data? 

e. Does the geologic assessnent address or provide 
rreans to resolve any infonre.tian gaps? 
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2. Oromd-water flo.,>paths 

a. Did the cwner/operator adequately establish the hori-
:zontal and vertical CO!!p::ments of grCl.llld-water flew? (Y/N) i-t/)·~ ; <'c'' ·;;.i ( 

b. Were apprcpriate methods used to establish ground-
water flowpaths7 (Y/N) '"' ' c. Did the cwner/operator provide accurate documenta-
tion7 (Y/N) i...,:l 

d. Are the p::>tentiaretric surface measurerents valid? (Y/N) ,~-

e. Did the owner/cperator adequately consider the 
seasonal and tE!TpOral effects on the gromd-water7 (Y/N) 

.._, 

f. Were sufficient hydraulic conductivity tests -' 

perfomed to doa.Jirll'nt lateral and vertical variation 
in hydraulic conductivity in the entire hyJrogeologic 

"? sub>urface l::elON' the site? (Y/N) 

3. Uppernost aquifer 

a. Did the cwnerfoperator adequately define the upper- (Y/N) 
. 

--rn::et aquifer? 

4. l'bnitoring Well Construction and Design 

a. D:l the design and ccnstructioo of the O'wner/q>erator's 
gromd.......,.ter !!Onitoring wells permit depth discrete 
ground-water sanples to l::e taken? (Y/N) -~ 

' 
b. Are the sarrples representative of gromd-water 

quality? (Y/N) " ' 
c. Are the gromd-water ITDnitoring wells structurally 

stable? (Y/N) u 

d. Does the ground-water monitoring well's design and 
construction penni.t an accurate assessrrent of aquifer 

";' r- characteristics? (Y/N) -

',_0 Detection M:lni toring 

a. Dcwngradient Wells 
Do the location, and screen lengths of the gromd-water 
m:nitoring ...ells or clusters in the detection monitoring 
system allo.r the :iJmediate detection of a release of 
hazardrus waste or constituents fran the hazardrus waste c/ 
rre.nagerrent area to the upper!!OSt aquifer? (Y/N) ' 

b. t.Jwradient Wells 
Do the location and screen lengths of the upgradient 
(backgrCl.llld) gro.md-water m:nitoring ..ells ensure the 
capability of collecting gromd-water sanples repre-
sentati ve of upgradient (back;grcund l grCl.llld--ter 
quality including aey ambient heterogenoJs chemical 

(Y/N) v 
characteristics? 
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6. Assessrren t M:>ni taring 

a. Has the owner/operator adequately Characterized site 
hydrogeology to determine contannnant migration? 

b. Is the detection rronitoring system adequately designed 
and constructed to ilmrediately detect any contannnant 
release? 

c. Are the procedures used to rrake a first determination 
of contamination adequate? 

d. Is the assessment plan adequate to detect, charac
terize, and track contaminant migration? 

e. Will the assessment monitoring wells, given site 
hydrog:ologic conditions, define the extent and 
concentration of contannnation in the horizontal and 
vertical planes? 

f. Are the assessment rronitoring wells adequately 
designed and constructed? 

g. Are the sampling and analysis procedures adequate 
to provide true measures of contamination? 

h. D:J the procedures used for evaluation of assessrrent 
rronitoring data result in determinations of the rate 
of migration, extent of migration, and hazard=s 
constituent ccnpositioo of the contaminant plume? 

i. Are the data oollected at sufficient frequency and 
duration to adequately determine the rate of 
migration? 

j. Is the schedule of implementation adequate? 
k. Is the owner/operator's assessment monitoring plan 

adequate? 
o If the owner/operator had to implement his 

assessm;,nt l!'Onitoring plan, ;.as it implenented 
satisfactorily? 

II. Field Evaluation 

A. Gro.md-water rronitoring system: 
Are the nU!ltJers, d~s, and lqcatiom;.of rronitoring 
wells in agreanent with those reported in the facility's 

rronitoring plan? (See SeCtion 3.2.3 l 

B. M.:>nitoring well construction: 
1. Identify construction material 

a. Primary casing 

b. Secondary or 
outside casing 

Material 

'"7 /~ ~---.. \l -·· _._... t c __ . 

"" ----- -r·· _:;,. 1 '·- \. L. 
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2. Is the upper J;Ortion of the borehole sealed with o:m
crete to prevent infiltraticn fron the surface? 

3. Is the ...ell fitted with an above-gram.d protective 
device? 

4. Is the protecti""' co""'r fitted with lodts to 
prevent tampering? 

If a facility utilizes more than a single well design, 
answer the above questions for eadl well design. 

I II. Review of Sa!tple Collectioo Procedures 

A.. Msoasurment of ""'11 depths elevation: 
1. A.re rreasurern.nts of both depth to standing ..... ter and 

depth to the botton of the well llB.de? 

2. A.re rreasurerrents taken to the 0.01 feet? 

3. Wlat device is used? 

4. Is there a reference point established by a licensed 
surveyor? 

5. Is the rreasuring equiprrent prcperly cleaned bet~ 
well locations to prevent cross contan;i.nation? 

c;~:cc)\"'a] 1 d 1 

B. Detection of immiscible layers: 
L A.re proced.lres used whim will detect light phase 

immiscible layers? 

2. Are procech.!res used whidl will detect' heavy phase 
immiscible layers? 

c. Sanpling of immiscible layers: 
1. Are the immiscible layers sanpled separately prior to 

well evacuation? 

2. r.o the procedures used minimize mixing with water 
soluble phases? 

D. Well evacuation: 
1. A.re l<:w yielding wells evacuated to dryness? 

2. A.re high yielding wells evacuated so that at 
least three casing volumes are r=ved? 
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3. What deyice is used to eya01ate the wells? 

c/,c~r)CC:,(\~;1.(: A--r:+··f(Jt\ L-,~~·:,,f~i·s.· 
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4. If any problens are encamtered (e.g., equiprrent 
rral£unction) are they noted in a field logbock? 

E. Sanple withdrawal: 

l. For lo.< yielding wells, are sarrples for "Ulatiles, -rrr;
~a exidation/reducLiGR f ·1 e.otia) ..drawn first after 
the well recovers? 

2. Are sanples withdrawn with eithe!('fiurocarbon/r~or 
stainless steel (316, 304 or 2205hanpling dEV'lces? 

3. Are sanpling devices either~ val~ilers 
or positive gas displacerent bladder pmps? 

4. If bailers are used, is fluorocarbon/resin coated wire, 
single strand stainless steel wire, or rronofilarrent used 
to raise and lower the bailer? 

5. If bladder punps are used, are they operated in a 
continucus nanner to prevent aeration of the sanple? 

6. If bailers are used, are they lo,.ered slOoily to 
prevent degassing of the water? 

7. If bailers are used, are the contents transferred 
to the sanple container in a way that minimizes 
agitation and aeration? 

8. Is care taken to avoid placing clean sampling equip
rrent on the gro.md or other contaminated surfaces prior 
to insertion into the ...ell? :{!rl) 1\J,r 'VS~ tf'!A-S'~"''-

;:,f' """' 9. If dedicated sarrpling equiprent is not used, is equip-
rrent disassembled and thorooghly cleaned betv.een 
sarrples? 

10. If samples are for inorganic analysis, does the clean
ing proced.!re include the follcwing sequential steps: 
a. Dilute acid rinse (HN03 or HCl)? 

ll. If samples are for organic analysis, does the cleaning 
prooed.tre include the follcwing sequential steps: 
a. Nonphosphate detergent wash? 
b. Tap water rinse? 
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c. Distilled/deionized water rinse? 
d. Acetone rinse? 
e. Pesticide-grade he~ rinse? 

12. Is sampling equipment thoroughly dry before use? 

13. ~e equipment blanks taken to ensure ~t sample 
cress-contamination has not occurred? 

14. If volatile sarrples are taken with a positi""' gas 
<iisplacerrent bladder punp, are punping rates belcw 
lOO ml/min? 

9950.2 

F. In-situ or field analyses: 
l. Are the follcwing labile (chanically unstable) para

meters determined in the field: 
a. pi? 
b. Tarperature? 
c. Specific conductivity? 
d. Redox potential? 
e. Ollorine? 
f. Dissol~ oxygen? 
g. Turbidity? 
h. Other (specify) 

2. For in-situ determinations, are they rre.de after well 
evaruation and-sanp±e-r-eno-val+--

3. If sarrple is withdrawn fran the well, is parameter 
measured from a split portion? 

4. Is rronitoring equipment calibrated a=rding to 
manufacturers' specifications and consistent with 
SW-046? 

5. Is the date, procedure, and rre.intenance for equipment 
calibration <loa.u!Ented in the field logbock? 

N. Review of 5anple Preservation and Handling Procedures 

A. Sanple caJtainers: 
1. Are sanples transferred fran the sanpling device 

directly to their corrpatible containers? 

2. Are sanple containers for rretals (inorginics) analyses 
polyethylene with polyprcpylene caps? 

3. Are sample containers for orginics analysis glass 
bottles with fluorocarbonresin-lined caps? 
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4. If glass bottles are used for metals sarrples are 
' the caps fluorooarbonresin-lined? (Y/N) 
-_, 

5. Are the sarrple containers for metal analyses cleaned 
using these sequential steps? • 
a. Nonphosphate detergent wash? (Y/N) ~ .. :-H·~, 
b. l:l nitric ~cid ~inse? (Y/N) 

\ c. Tap water rinse? (Y/N) 
d. 1:1 hydrochloric acid ~inse? (Y/N) I e. Tap water ~inse? (Y/N) 
f, Distilled/deionized water rinse? (Y/N) I 

I 
6. Are the sarrple containers for Or<J3.nic analyses cleaned I 

I 
using these sequential steps? I 

a. Nonphosphate 'detergent/hot water wash? (Y/N) 
b. Tap water rinse? (Y/N) 
c. Distilled/deionized water ~inse? (Y/N) 
d. 1\.cetone rinse? (Y/N) 
e. Pesticide-grade hexane rinse? (Y/N) 

7. Are trip blanks used for each sarrple container type ' . 
to '-"'rify cleanliness? (Y/N) -· 

8. Sample prese~vation procedures: 
l. Are sarrples for the follo.-ing analyses cooled to 4•c: 

TCX:? (Y/N) ~ a. 
b. TOX? (Y/N) ' 
c. Chloride? (Y/N) _i_ 
d. Phenols? (Y/N) ' ' 
e. Sulfate? (Y/N) I 
f. Nitr«te? (Y/N) --

' g. Coliform bacteria? (Y/N) 
h. Cyanide? (Y/N) 
l. oil and grease? (Y/N) 
j. Hazardous constituents (§261, Appendix VIII)? (Y/N) '' 

L~Ji!:; ·< 

2. Are sarrples for the follo.'ing analyses ·~ acidified to 
pH <2 with HN'OJ: 

(Y/N) 
·-.r 

a. Iron? 
b. Manganese? (Y/N) -c. Sodi ., (Y/N) I \ml. 

d. Total rretals? (Y/N) -1 
e. Dissolved rretals? (Y/N) I 
f. Fluoride? (Y/N) I 

g. Endrin? (Y/N) 
h. Lindane? (Y/N) 
i. r-Ethoxych lor? (Y/N) 
j. Toxaphene? (Y/N) 'i -,-
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k. 2,4, D'? 
1. 2,4,5, TP Silvex'? 
m. Radium? 
n. Gross alpha? 
o. Gross beta? 

(jl) 
3. Are samples for the follCJNing analyses ·f-ield- acidified 

to pH <2 with H2S04: 
a. Phenols? 
b. Oil and grease? 

. .'\... 
!,...;-;!) 

4. Is the sample for TOC analyses ~1~ acidified to 
pH <2 with HCl? 

5. Is the sample for TaX analysis preserved with 
1 ml of L 1 M sodium sulfite? 

6. Is the sample for cyanide analysis preserved with 
NaOH to pH >12? 

C. Special handling oonsiderations: 
1. Are org:tnic samples handled withcut filtering? 

2. Are samples for volatile organics transferred to 
the apprcpriate vials to eliminate headspace over 
the sample? 

3. Are samples for rretal analysis split into b.Q 
rortions? 

4. Is the sanple for dissolved rretals filtered 
throogh a 0.45 micron filter? 

5. Is the second portion not filtered and analy:ted 
for total metals? ' 

6. Is one <quiprent blank prepared eadl day of 
ground..-...e.ter sanpling? 

V. Review of Chain-of-Custody Prodecures 

A. Sample labels 
l. Are sample labels used? 

2. Co they pcovide the folloong infornation: 
a. Sample identification number? 
b. Name of oollector? 
c. Date and time of collection? 
d. Place of oollection? 
e. Parameter(s) r<quested and preservatives used? 
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3. 1):) they rerrain legible even if ~t? 

B. Sanq:>le seals: 
1. Are sample seals placed on those containers to 

ensure the samples are not altered? 

C. Field lcgl::x:Jd<:: 
1. Is a field lcgb:ld< rraintained? 

2. Does it document the following: 
a. Purpose of sampling (e.g,, detection or 

assessrrent)?. 
h. Location of well(s)? 
c. 'Ibtal depth of each well? 
d· Static.water level depth and rreasurerrent 

technique? 
e. Presence of immiscible layers and 

detection method? 
f. Cbllection rrethod for immiscible layers 

and sample identification numbers? 
g. Well eva01ation procedures? 
h. SaJ1l?le withdrawal procedure? 
i. Date and time of collection? 
j. Well sampling sequence? 
k. Types of sample containers and sample 

identification number(s)? 
l· Preservative ( s) used? 
m. Pararreters requested? 
n. Field analysis data and rrethod(s)? 
o. Sample distribution and transporter? 
p. Field observations? 

o Unusual '~.ell recharge rates? 
o Equiprent rralfunction(s)? 
o POssible sample contamination? 
o Sampling rate? 

D. Chain-of-custody record: 
1. Is a main-of-custody record included with 

each sample? 
2. Does it dCla.lment the folla..ing: 

a. Sarrple number? 
b. Signature of collector? 
c. Date and time of collection? 
d. Sant>le type? 
e. Station location? 
f. Nunt>er of containers? 
g. Parameters requested? 
h. Signatures of persons involvm 1.n the 

chain-of-possession? 
1.. Inclusive dates of possession? 
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E. Sample analysis request sheet: 

1. D::>es a sanple analysis request sheet accarpany 
each sarrple? 

2. D::>es the request sheet docrnrent the folla..ing: 
a. Narre of person receiving the sarrple? 
b. r:ate of sanple receipt? 
c. Laboratoty sarrple llllllber (if different than 

field n\.lllber)? 
d. Analyses to be perfornBd? 

VI. Review of cUality Assurance/OJality Oxltrol 

A. Is the validity and reliability of the laboratory 
and field generated data ensured by a OA/OC program? 

B. Does the OA/OC program include: 
1 . LoCUJTentation of any deviations from appro'""d 

procernres? 

2. CoCUJTentation of analytical results for: 
a. Blanks? 
b. Standards? 
c. Duplicates? 
d. Spiked sanples7 
e. Detectable limits for each pararreter 

being analyzed? 

C. Are approwd statistical methods used? 

D. Are OC sanples used to correct data? 

E. Are all data critically examined to ensure it 
has been· properly calculated and reported? 

VII. Surficial Well Inspection and Field Observation 

A. Are the ""'Us adequately rraintained? 

B. Are the =nitoring wells protected and secure? 

c. r:o the """lls have surveyed casing elevations? 

D. Are the gro.md-water sanples turbid? 

9950.2 

E. Have all physical dlaracteristics of the site been noted 
in the inspector's field notes (i.e., surface waters, 
topography, surface features)? 
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F. Has a site sketch been prepared by the field inspector 
with a scale, north arraN, location(s} of buildings, 
location(s} of regulated units, location of monitoring 
....,lls, and a rough depiction of the site drainage pattern? 

Conclusions 

A. Is the facility currently operating under the correct 
ITDnitoring program according to the statistical analyses 
performed by the current operator? 

B. Ct:.es the ground-water nonitoring system, as designed and 
operated, allaN for detection or assessment of any !X'Ssible 
ground-water contamination caused by the facility? 

c. rnes the sanpling and analysis procedures permit the 
a..ner /operator to detect and, where !X'Ssible, assess the , 
nature and extent of a release of hazardous constituents 
to ground w:~ter from the 110nitored hazardous waste 
management facility? 
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FIGURE 4.3 • 

RELATIONSHIP OF TECHNICAL INADEQUACIES TO GROUND-WATER 
PERFORMANCE STANDARDS 

Examples of Basic 
Elements Required 
by Performance 
Standards 

1. Uppermost Aquifer must 
be correctly identified 

2. Ground-water flow 
directions and rates must 
be properly determined 

Examples of Technical 
Inadequacies that may 
Constitute VIolations 

• failure to consider aquifer111 
hydraulically interconnected to the 
uppermost aquifer 

• lneorraet identification of certain 
formations as confining layer111 or 
aquitards 

• failure to usa test drilling and/or 
soil borings to charactanza sub
surface hydrogeology 

• failure to u:se piezometers or walls 
to determine ground·water now 
rates and diraetions (or failure to 
use a sufficient number of them) 

• failure to consider temporal varia· 
lions in water levels when 
establishing flow diraetions (e.g .. 
seasonal variations. short·term 
fluctuations due to pumping) 

• failure to assess significance of 
vertical gradients wMn evaluating 
now rates and directions. 

• failure to use standard/consistent 
benchmarks when establishing 
water level elevations 

• failure of the 010 to consider the 
ettaet of local withdrawal wells on 
ground·water flow diraetion 

• failure ot the 0/0 to obtain suffl· 
cient water level measurements 

4-9 

Regulatory 
Citations 

§265.90(a) 
§265.91(a)(1) 

(a)(2) 
§270. 14( c )(2) 

§265.90(a) 
§265.91(aX1J 

(a)(2) 
§270.14(c)(2) 

§265.90(a) 
§265.91(a)(1) 

(aX2) 
§270.14(C)(2) 

§265.90(a) 
§265.91(aX1J 

(a)(2) 
§270. 1 4(e)(2) 

§290.90(a) 
§295.91 (a)(1) 

(3)(2) 
§270.14(c)(2) 

§265.90(a) 
§295.91 (a)(1) 

(aX2) 
§270.14(c)(2) 

§265.90(a) 
§265.91(3)(1) 

(a)(2) 
§270. 14(c)(2) 

§265.90(a) 
§265.91(a)(1) 

§265.90(a) 
§265.9T(a)(T) 



FIGURE 4.3 (continued) 
9950.2 .. . 

Examples of Basic 
Elements Required Examples of Technical 

a ............. by Perfonnance Inadequacies that may 
Standards Constitute Violations 

;..:,:';": ......... 1 ..... ' 
3. Background wells must • failure of the 0/0 to consider the §265.90(a) 
be located so as to yield effect of local withdrawal wells on §265.91(a)(1) 
samples that are not ground-water flow direction 
affected by the facility 

• failure of the 010 to obtain suffi- §265.90(a) 
cient water level measurements §265.91 (a)(1) 

• failure of the 0/0 to consider now §265.90(a) 
path of dense immiscibles in §265.91 (a)(1) 
establishing upgradient well 
locations 

• failure of the 010 to consider §265.90(a) 
seasonal fluctuations in ground- §265.91 (a)(1) 
water flow direction 

• failure to install wells hydraulically §265.90(a) 
upgradient, except in cases where §265.91 (a)(1) 
upgradient water quality is 
affe<..'ted by the facility (e.g .. 
migration of dense immiscibles in 
the upgradient direction. mound-
ing of watsr beneath the facility) 

• failure of the 0/0 to adequately §265.90(a) 
characterize subsurface §265.91(a)(1) 
hydrogeology 

• wells intersect only ground water §265.90(a) 
that flows around facility §265.91(a)(1) 

4. Background wells must • wells constructed of materials that §265.90(a) 
be constructed so as to may release or sorb constituents §265.91(a) 
yield samples that are of concern 
representative of in-situ §265.90(a) 
ground-water quality • wells improperly sealed~on- §265.91(a) 

lamination of sample os a concern §265.91(c) 

• nested or mulitple screen wells §265.90(a) 
are used and it cannot be §265.91(a)(1) 
demonstrated that there has been §265.91(a)(2) 
no movement of ground water 
between strata 

• improper drilling methods were §265.90(a) 
u:sed. pos:sibly contamonating the §265.91(a) 
formation 

• well intake packed with materials §265.90(a) 
that may contaminate sample §265.91(a) 

§265.91(c) 

4-lU 



FIGURE 4.3 (co-ued) 9950.2 • 
Examples of Basic 
Elements Required 
by Perlormance 
Standards 

Examples of Technical 
Inadequacies that may Regulatory 
Constitute VIolations Citations 

Background wells must be 
constructed so as to yield 
samples that are represen· 
tative of in-situ ground-water 
quality. (continued) 

5. Oowngradient monitoring 
wells must be located so as 
to ensure the immediate 
detection of any contamina
tion migrating from the 
facility 

o well screens used are of an in~ 
propriate length 

• wells developed using water other 
than formation water 

• improper well development 
yielding samples with suspended 
sediments that may bias chemical 
analysis 

• use of drilling muds or nontorma
tion water during well construction 
that can bias results of samples 
collected from wells 

• wells not placed immediately adja
cent tQ waste management area 

o failure of 0/0 to consider potlllll
tial pati'!ways for dense 
immiscibles 

• inadequate vertical distribution of 
wells in thick or heavily stratified 
aquifer 

__ .....;.• inadequate horizontal distribution 
of weflis in aquifers of varying 
hydraulic conductivity 

6. Downgradient monitoring 
wells must be constructed 
so as to yield samples that 
are representative of in-situ 
ground-water quality 

• likely pati'!ways of contamination 
(e.g., buried stream channels. 
fractures. areas of high 
permeability) are not intersected 
by wells 

o well network covers uppermost 
but not interconnected aquifers 

s .. M 

4-11 

§265.90(a) 
§265.91(a)(1) 
§265.91(a)(2) 

§265.90(a) 
§265.91(a) 

§265.90(a) 
§265.91(a) 

§265.90(a) 
§265.91(a) 

§265.90(a) 
§265.91 (a)(2) 

§265.90(a) 
§265.91 (a)(2) 

§265.90(a) 
§265.91 (a)(2) 

§265.90(a) 
§265.91 (a)(2) 

§265.90(a) 
§265. 91 (a)(2) 

§265.90(a) 
§265.91 (a)(2) 



• 
Examples of Basic 
Elements Required 
by Performance 
Standards 

7. Samples from 
background and down
gradient wells must be 
properly colleCted and 
analyzed 

• 
Examples of Technical 
Inadequacies that may 
Constitute VIolations 

9950.2 

o failure .to evacuate stagnant water 
from the well before sampling 

o failure to sample wells within a 
reasonable amount of time after 
well evacuation 

o improper decisions regarding 
filtering or non-filtering of samples 
prior to analysis (e.g., use of filtra· 
tion on samples to be analyzed 
for volatile organics) 

o use of an inappropriate sampling 
device 

o use of improper sample preserva
tion teehniques 

o samples collected w1th a device 
that is constructed of matenals 
that interfere w1th sample integrity 

o samples collected with a non
dedicated sampling device that 1S 
not cleaned between sampling 
events 

o improper use of a sampling 
device such that sample quality is 
affected (e.g .. degass1ng of sam
ple caused by agitation of bailer) 

4-12 

Regulatory 
Citations 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§255.92(a) 
§265.93(d)(4) 
§270.14(C)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270. 14(C)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270. 1 4(C)(4) 

§265.90(a) 
§265.92(a) 
§265. 93( d)( 4) 
§270. 1 4(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

.. " 



FIGURE 4.3 (contin&) 

Examples of Basic 
Elements Required 
by Performance 
Standards 

Samples from background 
and downgradient wells 
must be properly collected 
and analyzed (continued) 

9950.2 

• 
Examples of Technical 
Inadequacies that may 
Constitute Violations 

• improper handling of samples 
(e.g .. failure to eliminate 
he8dspace from containers of 
samples to be analy:ted, for 
volatiles) 

• failure of the sampling plan to 
establish procedure!! lor sampling 
immiscibles (I.e., "ftoaters" and 
"sinkers") 

• failure to follow appropriate 
OA/QC procedures 

• failure to ensure sample integrity 
through the uM of proper chain
of-cu!ltody procedures 

• failure to demon11trate suitability of 
method!l u!led for sample analysis 
(other than those specified in 
SW-84e) 

• failure to perform analysis in the 
field on unstable parameters or 
constituents (e.g .. pH, Eh, spec;ific 
conductance, alkalinity, diS!IOlved 
oxyg.n) 

• use of sample containers that 
may interfere with sample quality 
(e.g .. synthetic containers used 
with voletile samples) 

• failure 10 make proper use of 
sample blanks 

4-13 

Regulatory 
Citations 

§265.90(a) 
§265.92{a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(e) 
· · §265.92(a) 

§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14{C)(4) 

§265.90(a) 
§265.92{e) 
§265.93(d)(4) 
§270.14(C)(4) 

§265.90(1) 
§265.92(8) 
§265.93(d)(4) 
§270.14(C)(4) 

§265.90(&) 
§265.92(a) 
§265.93(d)(4) 
§270.14(C)(4) 

§265.90(&) 
§265.92(8) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(1) 
§265.92(1) 
§265. 93( d)( 4) 
§270.14{C)(4) 



• • 9950.2 '' 

Examples of Basic 
Examples of T echnlcar Elements Required 

by Performance Inadequacies that may Regulatory 
Standards Constitute Violations . Citations 

. 

8. In Part 265 assessment • failure of the 0/0's list of sam- §265.93(d)(4) 
monitoring the 0/0 must piing parameters to include cer· 
sample for the correct tain wastes that are listed in 
substances §261 .24 or §261 .33. unless ade-

quate justification is provided 

• failure of the 0/0's list of sam· §265.93(d)(4) 
piing parameters to include 
Appendix VII constituents of all 
wastes listed under §§261 .31 and 
261 .32. unless adequate justifica-
lion is provided 

9. In defining the Appendix • failure of the OIO's list of sam- §270.14(c)(4) 
VIII makeup of a plume the piing parameters to include all . 
010 must sample for the Appendix VIII constituents. unless 
correct substances adequate justification is provided 

10. In Part 265 assessment • failure of sampling effort to iden- §265.93(d)(4) 
monitoring and in defining tity areas outside the plume §270. 14(c)(4) 
the Appendix VIII makeup of 
a plume the 0/0 must use • number of wells was insufficient §265. 93( d)( 4) 
appropriate sampling to determine vertical and horizon- §270. 14(c)(4) 
methodologies tal gradients in contaminant 

concentrations 

• total reliance on indirect methOds §265.93(d)(4) 
to charactenze plume (e.g., elec· §270. 1 4(c)(4) 
trical resistivity, bOrehole 
geophysics) 

11 . Part 8 applicants who • failure of 010 to implement a §270. 1 4(c)(4) 

have either detected con- monitoring program that is 
tamination or failed to imple- capable of de.teeting the existence 
ment an adequate part 265 of any plume that might emanate 
GWM program must deter-
mine with confidence 

from the facility 

whether a plume exists and • failure of 010 to sample bOth §270. 1 4(c)(4) 

must characterize any upgradient and downgradient 
plume wells for all Appendix VIII 

constituents 

l See also items •1 . 112 

4-14 
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GROUND WATER INSPECTION PORK - PART 265 

Name of site: Cdy q(S&rleslltLL£ lhialCm'< ltl{<]rP 

EPA I. D.: NCO J.p. Ncunlur feodt"a'J 

county: _,li,.:.~ .. b ........ n~-----

® 

Inspection Date: ~Ju'~'D1~-7~J~/~99~5~-------------

siqnature of Inspector(s}: Cf'au. f,_/, (<.tefk, 

Sig-nature of Facility contact: ~~~~-ti~~~~-------------------------
In each blank place a •c· tor in compliance, or an "X" for not in compliance, or 
a "N/A" if not required. All blanks •hould be completed. 

SUBPART P - GROUND WATER MONITORING 

1. Install, operate, and maintain g-round water monitoring system in 
compliance with 265.90(b} reference 265,91 or 265.90(d} 

~ minimum of 4 wells installed; one of the wells must be 
installed upgradient and the other wells must be located 
downgradient of the waste management area; the 
downgradient wells must be as close as technically 
feasible to the limits of the waste management area. 

2. Ground Water sampling- and Analysis Plan 

e developed and maintained in accordance with 265.92(a} 

3. Ground Water Assessment Plan [(265.93(d)(2)) 

~ developed and submitted to the State Program 
Administrator, if required. 

4. Quarterly/Semi Annual Ground Water Sampling [265.9J(d} (7}] 

~ C[uarterlY)and/or semi-annual g-round water samples 
collected and analyzed as specified. tnilia/stJ."o/1"' wud.td'Jtt4L ms 

5, Record Keeping and Reporting [265.94(b}] 

N/A maintain records of ground water sample analyses at the 
facility. 

submit annual report containing- the results of the 
Groundwater Assessment Program by March 1, 19_. 
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• • 
State of North Carolina 

Department of Environment, Health, and Natural Resources 
Division of Solid Waste Management 

Hazardous Waste Section 

SITE SAFETY PLAN ISSP) 

I. PRE-ACTIVITY SECTION 

(A) 

(B) 

• 
•• 
••• 

(C) 

Facility Name: Clfv ofSfa{/wil(, 7/);,.tf V..«k 4J4Jff MmeJ)/ t!(Ra) 
Address: f(), &¥ 1111, SU.{.auilfA- JJt.:m1~ 1btrdtruJ{/J 5 .[ IIJ ~ 1D 

Contact: mr. JM lkdr,.,.,_ lms. Renu IJ&msm 
SSP Prepared By: JJ. f5,.(. 4/ u.ht!s 

Site Visit • 
Date(s) 

Juo 1 7 /'f'll 

lnspettion Type 
(CME, RFA, ETC.) 

Date(s) before/during field activity . 

Checklist •• 
Modified Date(s) 

EPA 10 # 1/um. P#".t!PtP.? 

Phone# 
(:;;:~;;;n)Tof'lf!Oir:·"ii''l!':i!Ol/r?(,o.,;;JJ~'<cr4)1; p/1. 

Phone /C•tc•IJ B'll· .!MJY ('HI. C...,. I. Ph 

oate(s) Jwu '!. ;99r • 

On-Site Safety • 
Designee 

Place a double asterisk ("")and date(s) after all modified information, or ;mach extra page(s) . 
IMPORTANT all activities conducted at RCRA facilities/sites shall require the consent of on-site 
Designee/Contact. 

SITE TOPOGRAPHY: Mountains Rivers Valley _ Level Slopes ,/ Urban _ Facility _ Others 

Special Access Requirements: 

(0) EMERGENCY INFORMATION 

Ambulance: Telephone 11....:~.9.uii'-------

Hospital: Irgil}J t?t..w.. oriJ 1/g~pit..f- Telephone 119/1- {!NVB?.J-5/t/ • 
Police: Telephone # Ud•IJB?K-3/}11 

Fire Dept. Ci~ af5k./Rsvi/U Jfdt1jLfir4 YflJ/r!Aolfritar: 1/fP Telephone #_9~.:.1~1 ___ _ 

Fire and Emergency Sig~als reviewed - Opt:·!:' ld:= ~'/v=~ 
S1te Evacuat1on plan rev1ewed -""<'$?JP"""'Mv"""'-,"ff,.....'.!....,.g_.~..._-_'!},'-'-"'i.'--'-{l.,_?n-..ol<..,A-'v"'_..&.,.~.,_.._...£"'-"~ ~'-"""'""'"'!."'•~o:::~==-;'----'----

(E) INFORMATION SOURCES 
. . 

PartB:~-~ State: __ _ · Contingency Plan: -=..--'----,. .. 
Par:tA: __ _ · .RFA/1; --- Closure Plan; -,----.,.......,.. 

• Facility Safety Plan V Other: _.vo.......--
• Request copy of Facility Safety/Contingency Plan for reference. 



(FI PERMITS • • 

. (G)' 

Hazardous Waste: __ -p......,e.._nc/.....,_,l:.zo'AJ..,G-""'--~-------- Status: ---------

Water: A)fP&S Air:-------- Other:-------

Summary of Regulated Units and SWMUS: 

(Indicate number of units) 

Landfills: /(mrrw{;J.Ja..ndu,) Incinerators: -----

Surface: Tank farms: -----

Waste Piles:' Other Treatment: __ __,__ 

FACILITY'PROCESS DESCRIPTION 

Briefly describe the facility production process: 

Storage areas: ---

Other:-------
SWMUS: __ .,;_ __ _ 

,• 

1&. hc/1,'/y l..t.m" wcf Cttt/mi<lM .lmndud I<J4Jrf s/ud'Sf -e£.m g.m z2iw fm/n "' I. 

~ ~ v 
Mil mc.wllh.wd dt>rl4t.L-/p<Psldwr_t.. 

} 

(HI HEALTH and SAFETY CONSIDERATIONS 

Briefly identify hazard type/potential; describe on last page of section (I) of necessary: 

Area of Concern 

Fire and Explosion 

Oxygen Deficiency (e.g. confined spaces) 

Ionizing Radiation 

. Biological 

Safety (e.g. falls, slips, trips) 

Electrical 

Noise 

Heat or Cold Stress 

Chemical Exposure (2) 

Hazard Potential 11) 

L,.., 

L,..., 

Nndmlt. 

• • • 



(I) 

• Note 1: Subjective evaluation (e.g., minimum, moderate. high, unknown or not applicable) refer to table (2) 
of categories and potential risks in the HWS Occupational Health and Safety manual. 

Note 2: It is very important that you list all suspected chemical(s) and pathway(s) with sources involved (e.g. 
using methylene chloride in a degreasing and cleaning process or cyanide salts used in electroplating 
process). When referencing sources, it is important that you describe the industrial process within 
the proximity of your activities (e.g. open vats, confined space, spray booth, etc.) within the facility 
and/or compound. 

Previous Releases, Accidents or Complaints: 

Industrial Accidents--------------------

Complaints----------------------'--

Corrected 
(yes/no) 

Unvltr /flvdfr;q/zifh. 

(J) Air/Environmental Monitoring Program. 

Air Monitoring Type 
(yes/no) 

Toxic __ _ 

Explosive IJfA · 
oxygen 

Radiation ~I A 

None __ _ 

(if none explain) 

. Conduct By 

Facility ----

Contractor __ _ 

Other ____ _ 

Facility -----

Contractor __ _ 

Other ____ _ 

Facility -----
Contractor __ _ 

Other ____ _ 

Jo a<'(l'cvd4tn(t w/s,Jei"ptcthC. l.ft•ltfz( S..£,' f% 

ISSPFORM.PL(Ro.nood 3/94)) 

Areas[Task where needed 
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COPIES TO: DATE: 
COJ>lES TO:~-------------~~--- J>ATE: -----~ 

COJ'IES TO: DATE:-----~ 
COPIES TO: I> ATE:-----~ 
COPIES TO: DATE:------

SITE SPECIFIC HEI\LTH & SAFETY PlAN 

PREPARED FOR: 

Cit_:) o~ STC..;te,.:;,vi\\e) 'i'v-,ivd C.re.e\-1.-

PREPAREJJ BY: 

PREPARATION ))ATE: 

4-il-YS 

AQUA TERRA .1011 NO.: 

530'0HOO 

liASP NO.: 

The undersigned have read and understood this Site Specific Health and Safety Plan: 

Signature 

Approved: ----::-----:-:-'7:----::-~,...-~~--
Corporllle llenlth & Safety Officer 

~~~vision: l!1_ llate: ~ 

Date 
·''...., 

5 ic,, h 

Date: --------

!I:SITESI'EC.dnc 



' . • • AQUATERRA.JNC 
SITE SPECIFIC IlEAL Til & SAFETY PIAN 

II&S Document No: 
l)ate: 

Pnj!e 2 

AQUA TERRA .lOR# 

.lOR NAME AND LOCATION: 

C.itl-1 0 ~ 0tc,:re.svi lle.) 'rhi<'d Gre.e.~ HoV1o't=; II 
't-'v, if' 0 Cr ee..K L.\...be't'E ll..b.-'l'e< \ r e;=.."'i V'f\ e.V"> t +> lo.."'-t ( w u.J Tf ) 

5to.t&::>v i lie .. N C.. 

I. SITE III STORY AND DESCRIPTION 

A. Type of Site (Spill, HW Site, Surface Impoundment, Landfil~ etc.): 

l.....o..rd~.l\ c..t wuJi?C.RCRA) 

R. Description of Site: 

wwW 
Siudee.. ~ro""' .::;.err:..+iOV" b:::<bif1s :p~ il'l S -treV'Ic-1-Jes i..., 
~ill- ~~ueVL+I:; e..leveo..;-eo levci!>oF ~""'ium ic.\e.,+;~i~d 

C. Unusual Features (Buildings, Power Uues, Terrain, Bodl~ of Water, etc.): 

Ul"lQ€....-S ..-ouv"ld Gc-6 1-IYI'l:., T reYic..he~ 

D. Activities Performed on Site Prior to Investigation/Cleanup: 

A~~Pitj6[S o~ 51L..t1Se ?icct:.d iVl lreV'lci-,es t::J IT Coq::cr.:::;..+io 

E. 

F. 

Results of Previous Survevs: 
.If. Ele.tc.:Ted ·...e.-ve..l!> o.F cc.dMiL>r¥1 - ~e ppm, TC1-'? 'tC o.I.S ppWJ, TC._p 

(~ee. AttaOled 'To.Oie/ t-"'G.fl) 
2 ·b.>T<:J>Ot'>-e. (. Hf:l<) 0 ,04U. i"{>..v>,Tc..>-? 
c..re.::;o\~ O.l S ;:>p.-n, TC.'-? 
i'e.i'Y'o.c.n\o"l?e.~~ O.OI<l ppm, Tc.1.-? 

Waste Types (Liquid, Solid, Gas Vapor): 

SllXIeJe..-

G. C"haracteristics (roxie, Flnmmable/Volntlle. Reactive, Corrosive, Rudiouctive): 

CQ6mium · c.o..-wsive. · 

1-lt"visimu 07 l>mc: (,.94 ():SITESI'EC.doc 



....---""·-·-

II. 

• 
Suhstonces 

;;1- b..ltc..none ()'1t:K) 

cm~ls 

+etfa.C.hldoe.~e 

• A()liATERRA. INC. 
SITE Sl'F.C~ JlEALTII & SA FElT !'LAN 

ll&S Document No: 
llute: 
Pa~e3 

ACGIII Conc:entrntions 
Toxicity C!}'VNSTELl Present 

o.Ol ,.,..,~ lm~ (1otc.\ du~t-~,-Tic..\eS 

;;jCO p i='m I OCOt>?r>" 

;;a. f'P!'Vl 

a '5 f'fX"" I I 00 rP I'Y) 

I. Physical Hazards (Heat, Cold, Noise, Radiation, etc.) 

rle::..t' Cold 

.). Weather: 

See Attachment 

ll. SITE ORGANIZATION AND CONTROL 

A. Work Areas Identified: 

Prior to any physical work (drilling, e~cavating, trenching. etc.), the following 
items need to t>e addressed: 

• 

• 

• 

• 

Obtain drawings of anv existing private underground utilities for the site. Contact 
the local utility companies or U-L-0-C-0 and request a site investigation. 
Check for machinery obstructions (overhead utilities, signs, canopies, etc.) 
Determine the deposition of cuttings and any drilling and well development water 
that results from site activities. 
Barricade area as possihlc to isolate work from pedestrians and vehicles . 
Post NO SMOKING signs. 
Have on hand sorllent materials, wipes. sausages, etc. to contain and clean up any 
product spilled during the drilling, excavating, or trenching. 

B. Deconrnmination Arens Identified: ~ee. .6<-lf"-L-I)MeJ")f j -1-o be dete_{'mi.,ed 

c. Support Area.< Esmhli<hed: ~ee ,l,.t\~VY1evrt / +o be cle+ermiVIW 

IJ. Site securil)' E<tohlished: 5C..i'£ W{lock.S, he.::;-5 F {'Om LULVT'P f:lers:::w•nef 

E. Sketch of Site Av,ilnhle: Set. A.-HU:.YI vVI en+ 

llute: ....!!:2±__ . O:SITESI'EC.dm· 



• • AQUATERRA, INC. 
SITB SI'ECIFJC llEALTII & SAFETI' PLAN 

ll&S IJocument No: 
llate: 

PaJle 4 

III. .lOll ACT!VITIES,WORK PLANS 

A. Types of Activities to be I'erformed: 

v{ Site Assessment (soil/~ round water/surface water, air): 5:) i I c-.1"6 c, <Dl)r0 u..:o:te.r,... 
-1:. Soil (sampliuWexcavationJdispnsal): t:o.mpl i~ , .:)i2::<.bi \ izatfon 
<.Water (sampling): teem pI i "B 
4. Spill Cleanup: N fl< 

.-5, Well Installation: 4 S~lil;:u.) 
6. Drums (oto~inJlitreatmentidispnsal): C.VIt i nc::,5 
7. Other (Specify): U 

Comments: 

IV. EDUCATION AND TRAINING 

Requires Rf1!ular Aqua term Health and Safety Training. ,_.../ 

Special Train in~ Required for this Site (yes or§: 

Types: 

V. MEDICAL SURVEILLANCE 

Requires Rf1!ular Aqua terra Medical Monitoring Program.~~~ 

Special Medical Monitoring Required for this Site (yes or§: 

Types: 

VI. AMBIENT FIELD MONITORING 

OUI:>c.D"'-\Yo.L .. :bfS. IMU b T be cYl 

5\milio..r '?"CSor...,..,.... 

A. Field Mnnitorine Equipment Needed for this Site (OVA, IINu, Oz Meter, etc.): 
l'\ovi.tc:v 'o•~·"lj -z..o,.,-e W} C>ll A R:>.- VOC..<:, 

CX:J::,evve oust IE:-1.!£-l tfOm ori\\in_s 

B. Monitorin~: Protocol (Should Correspond with Work Plans): 

llnte: 6-94 <>:SlTI-:Sl'EC.doc 



• A()llti.TF.Il.RA. INC. • SITE SPECIFIC IIFALTII & SAFF.TI PIAN 
Jl&S J)ocument No: 

llnte: 
Page 5 

VII. LEVEI~'l OF PROTECTION (Cross out equipment not needed, add in e~tra equipment required) 

P,.,;lection Level: D 

Ust or Personal I'Totectl•e Equipment: Steel tOe impermeable safety boots, hill litee 
l'e6!'ireter Nilh preJ!&r ;anl'idjle6, hard hat with face shield, rain gear, nitrile gloves, tyvek 
coveralls, hearing protection. :t:F <lvot';l C..c:.-ld•tiO<'l~, o.::.e re.":>f'\rc..tD< w ( T05 
cc;...nr>cltp w {T'2D f.,\ter~. 

B. Job Activity: G1'00...0 Ll..\::>.te.r iZ;,>'Y)yli ns 

Protection Level: 

Li.r of Personal Protective Equipment: Steel toe impermeable safety boots. full face 
rea~irs,sr mitb p~9per ?trtridgos, hard hat with face shield, rain gear. nitrile gloves, tyvek 
coveralls, hearing protection. 

C. .lob Mti•lty: 

Protection Level: 

List of Personal Protective Equipment: Steel toe impermeable safety boots, full face 
respirator with proper cartridgCj;, hard hat with face shield. rain gear. nitrile gloves, tyvek 
coveralls. hearing protection. 

VIII. SAFETI' EQUIPMENT LIST 

ll. Fire Fi~htin~: (Fire eninJ!ulsher, etc.): wfseota;:ls'i OV' i"ec.YlniC..(C...V, i Yl +ruc.k. 
o.\5o Dr') 1) ... ;u +<is . 

C. Communir.atlons (lluddy system, si~ns, mdios): l:x:d.d,j 6~ :S t"evY'\ 

ll. J'ersonnl Protective Equipment: respirators/cartridges, tyvck coveralls. l>oots, nitrile 
gloves, hard hat with face shield, hearing protection, rain gear. 

1 n c::;-e.c...r b::.s, w6~ 0.6 noee:ia::l 

ll:llc: 6-94 < l:SITESI'EC.cim· 



• • AQIIATERRA,INC. 
SITE srECIFIC IH'ALTJI & SAFf:T1' rLAN 

II&S Document No: 
nate: 

l'nJ!e 6 

E. J)econtDmination Equipment (Tap water, $Oap, Isopropyl alcohol, etc.): 

F. SanitDtion (Hand Wa.~hing, Latrines, Shower$): 

IX. I>ECONTAMINATlON PROCEDURES 

A. WorkActivlties: S<>li "Pz:,< .. ns/ 11onl+o(,.-,5 we\\ I,.,st:;.l\c...tion 

Protection Level: D 

l>econtamination Solutions: '\Cu..le.v L.U::lbl'lc...- (. L..Q::..te.r 1 5*-ec..VVI ) 

Procedures (By Station): 

B. WorkActivlties: 'Fe-r~\ Dec.on 
Protection Level: D 
l>econtamlnntion Solution$: ~Pj pctD-ble u.c-'\-e..(, -po~'o\e ~+ev- r i "'5'€.. 

Procedures (By Station): ~+-~ c:..~ -obJe ~h ,drij c:iu.o'l 
Ll.ll&'n no..r0s c..nd Qu:..e 

X. CONTINGENCY PLANS 

A. Special Fir.1t Aid or Evacuation l'rMedures: 

B. l..ocol Sources of Assistance: 

I. 

ltt••·ision: J!l_ 

Hospital (Name, Address, Telephone): 

:I:re..de.\1 1-lemoria_\ \-\co?itcd 
'Brco\<..clo.le Drwe 
5tatesvi\l£, ~C... 

ll:ote: 6-94 (l:SITESI'EC.dor 



• • 
AQUA"fi\RRA. INC. 

Sl"rf: SPEC 1:: IIEALTII & SAI'ETI' PLAN 
ll&S J)ncument No: 

Hnte: 
Po~e 7 

2. Aml>ulnnce (Name and Phone): '11 i 

3. Fire I>epartment (Name and Phone): <1 II 

4. Local Police (Name and Phone):lD4-6l6- 3411 

S. State Pollee (Phone): /04- £..3l- oaDl 6c.\i5 Wf~ 

6. .lob Site (Contact and Phone): JOe 1-k.rleoV'l D( ""Re,.,ee "B::.d<,rnc;.,..-, 
(764! e>l?, .qc,at (3'flcree.~<- 1'14,.,t) (.104) 6lS-Y>3S(4'-11> Cree..~<- t'tc ...... , 

C. National or R~innal Sources of Assistance: 

l. Aquaterrn, Inc ............................................................................................ l-919-859-9987 

2. EPA RCRNSuperfund llotline ............................................................... l-800-424-9346 

3. Chemtrec (24-Jiours) ................................................................................ 1-!100-424-9300 

4. Rureau of F..xplosives (24 Hours) ............................................................ l-202-639-2222 
(Association of American Railroads) 

S. Communlmtlve Disease Center .............................................................. 1-404-633-5313 
(Rlol<~kal Agents) 

6. National Response Center, NRC ............................................................. I-800·424-8802 
(Oil/Hazardous Substances) 

7. DOT, R~ulntory Motters ......................................................................... J-202-366-4488 
North Carolina Motor Vehicles Division ............................................... 1-919-733-4077 

R. U.S. Coosr Guard ....................................................................................... 1-800-424-8802 

9. Notional A~riculturnl Chemical Association ........................................ 1-513·961-43011 

10. Aqunterrn Corp. Health & SQfety Officer .............................................. 1·919-859-9987 
Four Seasons Corp. Health & Safety Officer ........................................ 1,......-273-271!1 

'110 
II, 

Jh·visinn~ ..!!1.. !Jute: 6-94 . O:SITESI'EC.dnc 
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-···-· ·····-··-

Table 4-1. TCLP .als Analysis- Sample ResA Summary for 
Detected Analytes 

I Sample 1 Concentration : Action 
Number SamEle DescriEtion C 

1) Analvte I tEEm in le~ch~te) : Levd"l 

JR- 5336 A-1-a/b (Composite) barium 0.49 100 
cadmium 1.3 1.0 
chromium 0.016 5.0 
lead 0.064 5.0 

JR- 5339 A-ll-alb (Composite) barium 0.41 100 
cadmium 1.9 1.0 
chromium 0.017 5.0 

JR- 5342 A-III-alb (Composite) barium 1.0 100 
cadmium 1.1 1.0 
chromium 0.022 5.0 

JR- 5346 C-IV -alb (Composite) barium 0.88 100 
cadmium 30.0 !.0 
chromium 0.065 5.0 

JR- 5349 C-III-a/b (Composite) barium 0.87 100 
cadmium 38.0 1.0 
chromium ·0.16 5.0 

JR- 5352 C-11-alb (Composite) barium 0.78 100 
cadmium 28.0 1.0 
chromium 0.083 5.0 

JR- 5355 C-l-alb (Composite) barium 0.60 100 
cadmium 24.5 1.0 
chromium 0.061 5.0 
silver 0.006 5.0 

JR- 5358 B-IV-a/b (Composite) barium 0.86 100 
cadmium 11.6 !.0 
chromium 0.042 5.0 

JR- 5361 B-Ill-alb (Composite) barium 0.52 100 
cadmium 3.0 1.0 
chromium 0.016 5.0 

JR- 5365 B-II-alb (Composite) barium 0.90 100 
cadmium 3.5 !.0 
chromium 0.021 5.0 

JR- 5367 B-1-b (Only) barium 0.98 100 
cadmium 1.9 1.0 
chromium 0.017 5.0 

R LM/SM/02:194: 1516/M ETRES Page 1 of 3 



'fable 4-1. TCLP ~·als Analysis- Sample Res. Summary for 
Detected Analytes 

Sample Action 
Number tion (I) Analvte m in leachate I Leve!<2l 

JR- 5369 E-III-a (Only) barium 1.01 100 
cadmium 13.0 !.0 
chromium 0.054 5.0 

JR- 5372 E-ll-alb (Composite) barium 0.59 100 
cadmium 12.4 1.0 
chromium 0.048 5.0 
lead 0.064 5.0 

JR- 5374 E-1-b (Only) barium 1.05 100 
cadmium 19.6 1.0 
chromium 0.058 5.0 

JR- 5376 E-IV -a (Only) barium 0.68 100 
cadmium 10.4 !.0 
chromium 0.14 5.0 

JR- 5378 G-IV-a (Only) barium 0.57 100 
cadmium 8.9 1.0 
chromium 0.036 5.0 

JR- 5381 G-III-a/b (Composite) barium 0.83 100 
cadmium 9.2 1.0 
chromium 0.062 5.0 

JR- 5384 H-IV-a/b (Composite) barium 1.5 100 
cadmium 0.16 1.0 
chromium 0.038 5.0 
lead 0.065 5.0 

JR- 5387 H-III-a/b (Composite) barium 0.86 100 
cadmium 0.15 1.0 
chromium 0.014 5.0 

JR- 5390 H-II-a/b (Composite) barium 0.75 100 
cadmium 0.24 1.0 
chromium 0.013 5.0 

JR- 5394 F-1-b (Only) barium 0.75 100 
cadmium 15.3 1.0 
chromium 0.045 5.0 

JR- 5397 F-Il-a/b (Composite) barium 1.5 100 
cadmium 12.1 1.0 
chromium 0.060 5.0 

RLM/SM/02394: 1516/METRES Page 2 of 3 



Table 4-1. TCLP N--als Analysis- Sample Res& Summary for 
Detected Analytes 

Sample I 
Number , Sample Descriotion (IJ 

JR- 5401 F-Ill-afb (Composite) 

JR- 5404 D-II-a/b (Composite) 

: Concentration 
Analvte i (ppm in leachate) 

barium 0.60 
cadmium 7.6 

chromium 0.040 

Action 
Level<2l 

100 

1.0 

5.0 
barium 0.80 I 100 

cadmium 13.0 §§ 
--------------_;;;ch:..;;r:..:o;..:.m:c::I:..:.u:.::m;;__ ___ -=0.:.:.0:.:6:..:1'--- I 

JR- 5406 D-V-a (Only) barium 0.75 

..:cc-=-a~dm=iu;:.;m=-----=lo.::Z"-. 8=--- 1 1. 0 
-----------------------~c~h:..;;r~om~iu~m~------=0:.:.0~5~0 ____ 1 ~ __ :.:5~.0~--

l'l Description is presented as "Trench ID' ·'Section No"· "Boring 10'. 'Composite" and 'Only" designation 

given for multiple and single boring sections. 

"I Action levels are presented in ppm in leachate. 

RLMISMiilD94: 1516/METRES Page 3 of 3 



'' 
Table 4~2. TCLP d!anics Analysis- Sample RJtlts Summary for 

Detected Analytes 

Sample Analysis Concentration 
Number Samele Descrietion I 1 I Type Analvte (22m in leachate 1 

JR- 5339 A·ll-alb (Composite) volatile 2-butanone 0.046 !3) 

JR- 5349 C- III-alb (Composite) semivolatile total cresols 0.75 

JR- 5397 F-Il-alb (Composite) semivolatile total cresols O.Dl <'l 
JR- 5404 D-Il-alb (Composite) volatile tetrac:hloroethene 0.012 (3) 

Action 
Level12 1 

200 

200 

200 

0.7 

111 Description is presented as "Trench ID" ·"Section No'· "Boring ID". 'Composite' and "Only' designation given for 
multiple and single boring sections. 

~'~Action levels are presented in ppm in leachate. 

'
1 E'timated value below the detection limit. 

RLM/SM/02~Q4; lSI 7/0RGRES 



City of Statesville {l:.a!otcrn. M(ln.r:.lill hn.;::dine-1 J D.a.-u Sample.J: 0110 
•~om1 • -1 drill.:d 
no- 111mpl~ colk~!a.l 
1\orill• b - I 1 r..:-hiv1 
1 ....mplc: • TCLr m-e: 

~19l 

Third Cr~c\ \'1\.VTr Mom1fiH Area 

f-cbnJir)' l'j.f,'l_ L\i'9.:1 

!AU lont:i..-:~ru ·uc IJI(IfCJI]nulC '11011 trtne'b l1y~;:~u" lTC .dtolll'f'll Lu ft1 p1-,cl 

~~ 

"'( 
..::: 
" 0: 

~ 
I 

(1 
' 

f 

Da1~ S.,mpl .. J: Ol/0619.S 

® 1 Borin a a drill.td · no wn-plc 
<.• 
~ 1 [Rcnwnbc:rod r-c:m-inir11 lettimul 

0 2 totJi OOrins• - 2 ••cbi~e 

@ - 1 compo•itc - TC'U' Meu.b 

0· 1 lcl&l bCirirll .. - 2 an::bi ... e 

@= I compo•ite - F"1.1U TC! ..1' 

@ 2 tot~ I bofin1 o~- - :! •• ..,ni ... e: 

@8 I compo•itc. - TC l.P M-ctlb 

nt~r~ SJJ'IfiDI.rJ_· lJ1ffJ7194 

@ Dorin1 • drilled - no •.mt~le - Ba'!nl b · I •rd:~ivc 
@ 

TrC~d• t1 S~o~~P~morv 

1 hoorins•: 
6 ·ut'hi~-e 

1 TCI.I' M-c:ta-11 
t run ·n-u· 
J IUJoUITii"IC-

J'rellcll D 0 !'!c.-ina -. · ~ u'"bi ... c: 

v I l"""f'lc · lCIJ' 11~.<::1•11 

G> ®IGI ®)GI ®JG> ® 
ll lll· IV 

Tre11ch E 

Trou:ll D SumiT'Iol'I'V 

9 oonn1,: 

J n-thi~·c 

I TCU" Mc.LIItl 
L Full tcu• 
61"L0Untple-

Gl@ 
IV 

Tf.mrl!= E S~o~..,m.:IN 

1 bofinls: 

.S uc-hiYe 

~b 

[hi ... c: 
~l..P 

2 lobl borinp. · 2 an: 
l -t'Df"I"IPO'ilc: · F!.!U TC 

chi ... '=' 
mc-Lzlh 

1 \Otlll bo-rin11 · 2 arc 
I compotite · TC1.r-

~ -@ 

~ = @ 

~ 
8@ 

~ :\~.<ll"'l'l'loll"IT 
llwrislJt 

:S II.Khiv 

1 TCir 
I FuliL 
1 :n.u-nm -

l,o::ldt 

U' ,,, 

--

~ 
"' ::0 

" ;:o. 

">l 

' 3: 

l 
I 

14 l •""'pie · TCLP :r.h .... ll-
TrtPr-rli- 8 S.."""'.::~.rr J TCI.l' M-ct.Jb 

1 r--un TCL.P 

Tum·J. fJ s ... m..,.al"l' 
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I ! 
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2 no ump\a 
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{,.) @ 
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T~mch C SIU!Im.arr 

2 no .u.m:plc 
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' Nc.'>ifi8!{ .~ 
Division or Solid Waste Management 

Cl Superfund Section 

mrHazanlous Waste Section 

0 Solid Waste Section 

• • Organics Lab=.,....--
lnorganics Lab: cL 

CHAIN OF CUSTODY RECORD 

~ 

J;/Ar>" / J.'n~/l-r#',At;S Project Name: 1lttf<j) Ckff tJI.JI-~ Sampled by: 
Site ID # (NCD#) Sampler ID 13/'/Z: 
Location: S t:W,::~,f Vi <~·Iff Telephone: {1!?) ?n-:.?-17& 
Address: Date Sampled: .:t'fttf.Y- -- G7z/v> 

Time Sampled: ' r--

Sample Types: Soil Water ~- Waste Other 

Remarks: 

~ 

Field Sample ~l4S ~ _,fZ_ru:;:;;~ 
Numbers 

~~ -------/ I. 
< 

- tJ~-hi &"J'ij;/ 

~-t~C: 6'q dJh: /?:::?!~- ------, I!- •/&]( \0' :]_C-Relinquished by: '' . _ ri/.- > / < • . /./---____ -~- Date: 'Gf - Time: - :o 

~;;--~2tJ~----;;~~s~q;:::r.;;;;:-u~ 
v (Signature) 

Relinquished by: Date: Time: 
(Signature) 

-----~------·-----.-----.··----·---~·---~·----~-----~----~~----·-----·~-----·-----··-----·----.-·-----·~~~----.w•----~-----··---------.----
Received by: Date: Time: 

(Signature) 

Relinquished by: Date: Time: 
(Signature) 

--------------··-----·----··-----·----~·-------------------~-------------~-----·----··-----·----·----·-----·------··------·~----~~--~----~---
Received by: Date: Time: 

(Signature.) 

Results Reponed: ~~/Zh_/£. Date: 't:-3, J:l<;t~o:lr'Time: 
(Sfgnature) 

(/ v 

(A:\COCR.FRM) 



• • SOUD WASTE MANAGEMENT DIVISION 

Receipt for Samples 

Name of Firm Firm Address 

--"::J"""9 s~_:])es~c., ~y .. c.A-- bealo yK 
Firm Owner, Operator~Title 

SAMPLE 
NUMBER 

~145 

.. 

COLLECTED 
DATE/TIME 

liJi> 
1'3oD 

SAMPLE Tl!PE 
WATER/SOIL/OTHER 

/ 

Receipt for the sample(s) described 
above is hereby acknowledged: 

·~ ture of ;..1f!;;%~'?=· <:::::>s;;;;~--

DUPL I GATE SA):IPLE 
OFRD'ACPT'RJCTD 

v 

/ 
v 

SAHPLE LOCATION 
ON SITE I OFF SITE 

v [.....:-::·-. """ 

Receipt/reJection of duplicate or 
split samples is hereby acknowledged: 

~-
Signa~Firm Owner, Operator, 
or Agent ' 

?r1j ;ur 6?otP 51~ T 
Title 

Comments: _______________________________ _ 

(A:\COCR.FRM) 



• • NCDEHNR SoM Wom M•nogement Div. SAMPLE ANALYSIS REQUEST . NCDEI!NR t..boHtoty So<ViCO< Divioion 
P.O. Box 2.7687 1 401 Oberlin Road P.O. Box 28047,306 N. W"1.b:rUngton St. 

Ra.lei,t:h, North C•rolina 27611-7687 R..leigb 1 North C.roli.na 216Jl-8047 

Site Number Sample JD Number/Name ------L-9-"../..!.~-=:<~/_h(...:...~:..:<<.l~-8o::.__ 
NameofSile 7lfi/22J t"At&rk /vd1f'£(v41M.' /? ColleetedBy ..Sn:'f'll~/.1,<'/~ /lD# tf13 -
Site Location .;flJWlff//1 •-'-IE Date Collected ~~~_:{ Ti:r;ne //Jc., 

Agency: ~IWIJ'dous Waste -- Solid Waste __ Superfund TCLP Compounds 

Sample Type hlor&ani• Compounds Re;ulls(mg/1) 
Env' ntal Concentrate Comments - arsenic 

~und Water (I) 
- barium 

Solid (5) - udroium -
chromium -

- Surface Water (2) - Liquid (6) - lead 

- mercury 

- Soil (3) - Sludge (7) - ~~elenium 

silver -
- Other (4) - Other (8) -

-
-

Organic Chemistry Inorganic Chemistry -
Panuneter Results (mg/1) Parameter Re;ults(mg/1)' h) Org'lllic Compounds Results(mg/1) 

- P&T:GCIMS _ antimony - benzene 

- Acid:B/N Ext. -:;;(arsenic .4..a~o.:>-. s·J - carbon tetrachloride 

- 2,4-D j,(barium }.r;::,O - chlordaue 

- 2,4,5-TP(Silvex) beryllium - chlorobenzene 
chlordauc V cadmium L....O...Upd.. chloroform - ~chloride -

- heptachlor <r - o-<:resol 

- hexachlorobenzene chromium Q.O:). - m-<:resol 
hexachlorobutadiene ~cobalt - p-<:resol -

- endrin copper < Cl: !::'>5 - cresol 

- lindane ~ ~uoride Q,74 - I, 4-dichlorobenzeoe 

- methoxychlor •ron ,JI.!fll - 1,2-dichloroethane 
toxaphene lead o.o'-1 0 1,1-dichloroethylene - -

- ~manganese 'Qjc>Qr - 2,4-dichloroethylenc 

- mercury - heptachlor 

- 7."!ckel .L. 0. J-.5 - heJ<achlorobenzcne 

- ~1trate Z a - hexachlorobuladiene 

~lenium .-<...o.o:;;,c~ - hexachloroethane 
lver ..<:. 0 .;;-~ - methyl ethyl ketone 

FOR LAB USE ONLY _ sulfates <". - nitrobenzene 
thallium - pentachlorophenol 

Date Received ~lllladium - pyridine 

~· a.J'-:) - tetrachloroethylene 
Date Exlnocled _ p La .a - trichloroethylene 

~nduclivity ."'.L ."'\ .<:>. 2,4,5-trichlorophenol -
Dale Analyzed IDS . 3Lu ' 2,4,6-trichloropbenol -

- flash point - vinyl chloride 
Reported By endrin - -

lindane - -
Date ~~f)f JUN 595 - - methoxychlor 

toxaphene - -
Lab Number 1- - 2,4-D ,- - 2,4,5-TP (Silvex) 
DHS ~191 (J<oviood 1/94) 



,. 
NCDEH-NR Solid Wute Marupmeot Div. .SAMPLE ANALYSIS RF..QUEST. NCD~.11NR '=--bontory S..rvietl* I>ivi*ion 

1'.0. llo, 211147, 306 N, W"~.Unl"<>n Sl. P.O. Bo:;~~; 2.?687, 401 Ohtlin Ro•d 
RM.Ieift,, North c.,olina ,27611-7687 RtJatJ:b, North C•~liJY 276 t J.so .. n 

SiteNuml>er tp 
NllllleofSile 7lf/,Q} £/?'14k /vt:»fl(v4fli'e 

Sau:JplelDNuml>er/Ntme w~/rtrc.v ~ _s-

f! Coll..,tecllly .Srtf~/.f#JW~ ~ ID# ~ . 

Silel.ocalion .,5~(1.-L£. Date Coll""ted MAJ Time {,ida 
( 

Agency: ~v.ardous Wure -- Solid Wute __ Superfund TCLP Compounds 

Sample Type JnoraiUile Compounds R...Wts(mg/1) 

Eu•ll:l!l!!llrD!III C!!nCflltl:l!!~ {;:ommrn~ - ..-.enle 

~round Water (l) - barlutn 

- Solid (S) - eadmlum 
chromium -

- Surface Wafer (2) - Uquid (6) - lead 

- mercury 

- Soil (3) - Sludge (7) - aelenium 
oilver -

- Other (4) - Other (8) --
-

Organic Cbemlstry Inorganic ChemJstry -
Parameter Results (mg/1) P.....,eter Results(mgfl) (J ... Oraanl• Compounds Results(meil) 

- P&T:GC/MS antimony - benzene 

- Aeid:l!/N Ext. ""2.arsenic "'-- o ~ c-.;,6 r:J - carbon tetroehloride 

- 2,4-D ::d'bouium ,;:l. I :5 - ehlord.one 

- 2,4,!1-TP(Silvex) beryllium - ehlorobemene 
chlordane 17 eadmlum (.). CJ¥ ... , chloroform -

1chloride 
-

- beptochlor < - o-<>resol 

- hexachlorol>enune chromium 0. CJL\ m-<>resol 
bexaehlorobutldiene eo ball .- P-<>reaol - i copper - endrin o.o8 - cresol 

- lindane fluoride <' o- LO. - I ,4-dichlorobenune 

- metho~ychlor J:(;: Iron ~=n .:J..~J - I ,2-dichloroethiUle 

- to~aphene 

~~ganese 
O.Qt.a I - I, I ...Jiehloroethylene 
"' ;:), 2,4-dichloroethylene - ~l -- mercury :a.. a QQS'" - heptachlor 

- :'£~ekel ~~to'S - hexachlorobelu;ene 

~ttale he:uchlorobutodiene - -
~lenium o<:..o.a.s hexachloroethane 

lver o'("'-.o_os = ~~>ethyl ethyl ketone 
FOR LAB USE ONLY _ 11111fates c.s- Ditrobenv:oe 

thallium = pentoohlorophenol 
Oate Received ~vanadium _ pyridine Ydnc 'D _ 3 P, _ tetrochlorocthylene 
Oate Extroeted _pH L.O _. _ trichloroethylene 

~nductivity &:.:':\ ,... tr&-q. - 2,4,5"triehlorophenol 
Oate Analyl.td 'fDS ~:J 7- - 2, 4, 6-trichlorophenol 

- flaab point - vinyl chloride 
Reporte<l By - - endrin 

lindane - -Date Reported - - metboxyehl or 

pQ7~62 JUN 595 - - toxaphene 
La urn r 1- 2,4-D -

1- - 2,4,!1-TP (Silvex) 
I;>HS 3191 (Rov;...t 119<) 



. . 
Nc~JiH~ Solid 'W~Jtc Managem~tnt I>iv. 

P.O. F!ox 27687,401 Oberlin Ro•d 
R.&Jci,eh, North Ca!'Oiint 276ll/)'687 

• SAMPLE ANALYSIS RF,QUES. 

(!) 
NCDiji-J~ f:.-bontory ~rvioc.: D;vi1ion 

P.O. Box 2$047, 306 N. W'doUng!on St . 
Ral~iah, North Ctrolm. 276It~8047 

Site Number -----"':~!-"-/"------- SampleiD Number/Name __ _.!..c./31"'' ...:t>::;.:'-
1
...:.:?:...:'2:,' L/ __ ?;!_.l,?2§?...b<· ~· ___ _ 

I ID#~ Na.meofSite . 

,..i~l<-1..& ~A'> /SCi co Site Location Date Collected Time 

~azardous Waste 
/ 1/ 

Agency: ~~e Superfund TCLP Compounds 

Sample Type · :}~ym ~) - JnoraRni• CompoUIIds Results(mg/1) 

E!!•l!ll!!!!.!§l!lll Com:entrille ~""' '(fj Comments - arsenic 
\. ~ :5r barium ·. 1t- ·"! -_ Ground Water (I) - Solid (5) ' .~0 / - cadmium 

/surfllee Water (2) 

'\. f \. , ..... ·\, (;.17f\""".'\~ -'/ chromium ......... '·-i" \"\ ·",/ -- Liquid (6) ,._ ___ . - lead 
_mercury 

- Soil (3) - Sludge (7) - ""lenium 
silver -- Other (4) - Other (8) -

-
-

Organic Chemistry Inorganic Chemistry -.. Results (mg/1) Parameter Results(mc!l)(mgfk&) Oraanic CompoWids Rt'Sults(mg/1) . 7 ;;eter 
-f~~T:GC/MS _ 1111timony - benzene 

arsenic carbon tetrachloride - -.2,4-D barium chlordme t 2,4,5-TP(Silvex) 
- -
- beryllium - chloroborwme 

~v •• ,,BJN "''· 

~ chlordane 
(;-
'· "' 
\ \~'-

. ~z4:7 beptachlor 

\.. -4: ~~xachlorobonzene 
-
-

esdmium chloroform -chloride o-<:resol -chromium m-<:resol 

\ 

-~ ~"'::-heuchlorobuladiene - cobalt _ p-cresol 

) ~·~ endrin - copper - cresol 

~ lindane fluoride I ,4-<lichlorobonzene 

~?~ethoxychlor 
- -
- iron - 1 ,2-<lichloroethlllle 

~f..- toxaphene - lead - 1, 1-<liehloroethylene 

- - mll!lgllllese - 2,4-<liehloroethylene 

- - mercury - heptachlor 
nickel heuchlorobonzene - - -nitrate bexarhlorohutadiene - - -selenium bexachloroetbane -- silver = methyl ethyl ketone 

FOR LAB USE ONLY sulfates nitrobelwone -
(p. 5 -JS rl1P. u JG - thallium _ pent.arhlorophenol 

Date Received "lllladium _ pyridine -- m,c - tetrachloroethylene 
Date Extracted - pH - trichloroethylene 

... ~-'!577::. p 
- conductivity - 2,4,S-trichloropbenol 

- TDS 2,4,6-trichloropbenol -- flash point - vinyl chloride 
eodrin Reported /? !\. "- .... - lindane 

Date Re a- L !f-9 s- - -
- _ methoXYchlor 

.::; .,'' I' ~· -:.: :1 "" .... _ toxapbene 
,,_; d #.,.;:·'JI· ~) .,., -Lab Number 1- _ 2,4-D ,- 2,4,S-TP (Sil"ex) 

DI!S 3191 (llovioed l/94) 



NcbEH~ J:01ld Walb: M•nareme:nt Div _ 
P.O. »o" 27617, «lJ Oberlif'l Ro•d 

ltol<iaJ>, Nonh Con>llna 27fill·7fiB7 

• SAMPLE ANALYSIS RF..QUFB" NC'DF.: ... N'It 1;.-'bon.tory S.rvic.u l>ivi1-ion 
P.O. ltox 210.:7, 306 N. WUmin.J1:0n S1. 

IW•Ial>, Nonh Con>liJ>O 27611.$047 

Site Number -----~..,.01'"'-'------ SamplelDNumberiNilllle (51Jj!,S &(J -8 
7JirB2_ ~~ &.-41nt""1f!E. P. CollectedSy .s~£MM" / W# ~ Nme of Site 

Sitel.ocation ..f'P<Iflf,.51/fl.-t.£'. DateC..IIected d./i/95 Time //~<:' 
/ 

LMuan!om Waste Agency: -- Solid Waste - SliperfUlld TCLP Compounds 

Slltllple Type lnoraMie Cumpomd$ R"'ults(mgll) 

E11Yitl!IIIIICIIIAI s;onttntnlr CmtDtj.et!ls - anenic 

Xorolllld Water (I) - buium 

- Solid (5) - eadmlum 
chromium -- Surface Water (2) 

~ 

Uquld (6) 
~ 

lead 

- mercury 

- Soli (3) 
~ 

Sludge (7) - telellium 
ailver -- Other (4) - Other (8) ---Organic Chemistry Inorganic Cbemlstry -

bet~r Results (mtll) Plu-ameter RMults{lt!t/l)(mt/kt) Oraanle Compounds Results(mgll) 
~&T:GC/MS _ utimony - benzene 

Acld:S/N Ext. - anenic - carbon tetrachloride 
L2,4-D <.o. OOL buium - chlordane 
~ 2,4,$-'tJ>(SilvU) s_o. QG! l =beryllium - chlorobenzene 

ehlordtne <4· o.:Jo.:2- - cadmium - chloroform 
v". ht!p16ehlor -<Q, ddO I - chloride - o-eresol 

L hexachlorobeateoe ~ ~. oOO/ - chromium - m-e =of 7 hexaehlotobllttdlen& .:::.. o . 0 1 
~ 

eobalt - p-eresol 

~ endriu <t?.ot?P/ copper eresol - -lind.lne -<' t? ' t? Q Q ,;;z_ ftuoricle I, 4-dicblorobenzeoe 
.JL: methoxychlor <'d. PO/ - -- Iron - 1,2-dicbloroetbone 2' toxaphene < 0 • PO ,;;1.,. - lead 1,1-diebloroelhylene -- - IDMgone•e - 2, 4-dichl oroelhylene 

- - mercury - heplachJor 
nickel hexachlorobenzene - - -- - nltl'lte - hex•chlorobutadi..,e 

- telellium hexachloroethane 

- allver = tnelhyl ethyl letone 
Folt LAtl US£ ONlY wlfates llitroberwme -

i&u!G - thallium = pentaehlomphenol 
Date Reeelve<l 0- s~9s vanadium _ pyridine -

t:~ mr·,· - tine _ tetraebloroetbylene 
Date Extracted s-9'S'III' (d" ki'NJ - pH _. _ trlehloroelhylene 

~A&;,- i<> '':'_"'?:, eonductlvity _ 2,4,5-triehlomphenol 
Anal~ rr . . . m5'"' : l;l!d': -Date , (e-fr'l~ (p-p-zs· ~=t.·f~ - 1DS _ 2,4,6-trichlorophenol 

f}~Jft (r 7~b- --7ltif 6.;; 1/P - flub I'Oint _ vinyl ehloride 
Rcporled By - - endriu 

I indue - -Dlte Repomd - - methoxychlor 

-'~. :r • ·~ "'!'; j )'""·~ - - toxaphene 
Uh Nu01ber ~;, ).t,_jUJ.,.,· i ·i . . rf 

1- 2,4-D - 2,4,5· TP (Silvex) 1- . 
DHS 3191 (lttvi...S l/94) -



-------~''" __ _ 

NcD1£Hr<rR Solid Wae Managcmt!:nt Div. 
P.O. &x 27687, 401 Oberlin Road 

Raleigh, 'North Carolina 27611· 7687 

• SAMPLE ANALYSIS REQUES11P_'J'' frcnEHNII. uboroto., s.rv; ... rn.;,;o., 
. \IVV·/ P.O. Bo:~~: 28047, 306 N. W'llm.ingtOn Sl. 

_/ Rall!ligh, North Carolil'UI 27611-8047 

Site Number ;V~ SampleiONumber/Name I~B?71/7m 
J 

:) 77E'/Y/Ph< 1><?4// 
/ 

;77;-7/';;) !jT? I,_;; ~-~ Name of Site r/c-61 Collected By ID# /;; 

r::/;;( /9c; / 
Site Location ->'7/l.T!f. -;:: t/i L L ('' Date Colle<:ted Time / 3c;JO 

C--1~&2'.8l'dous Waste 
I 

Ag.,cy: -- Solid Waste __ Superfund TCLP Compounds 

Sample Type Jnorpnic Compounds Results(mgfl) 
En•jronmental j;:onqentrate Comments anoDic -

~round Water (1) - barium 

- Solid (5) - cadmium 
chromium -- Surface Water (2) - Liquid (6) - lead 

- mercury 

- Soil (3) - Sludge (7) - selenium 
silver -

- Other (4) - Other (8) -
--Organic Chemistry Inorganic Chemistry -

P~ter Results (mg/1) Panuneter Results(mgfl)(mgll<g) Organic Compounds Results(mg/l) 

7
.-PB:T:GC/MS - antimony - benzene 

___s_ Ac1d:B/N Ext. - arsenic - carbon tetrachloride 
2,4-D - barium - chlordane -
2,4,5-TP(Silvex) - beryllium - chi oro benzene -
chlordane cadmium chloroform - - -
heptachlor - chloride - o~resol -
bexachlorobenzene chromium m-cresoJ - - -hexacblorobuladiene - cobalt - p~resol -
"lJdrin - copper - cresol -
lindane - fluoride 

~ 
I ,4-dichlorobenzeoe -

- methoxychlor - iron - I ,2-dichloroethll!le 
toxaphene - lead I, 1-dichloroetbyl""e - -

- - manganese - 2,4-dichloroethyle.ue 

- - mercury - heptachlor 
nickel hexachlorobenzene - - -nitrate hexachlorobutadiene - - -selenium hexachloroethane - -- silver - methyl ethyl ketone 

FOR LAB USE ONLY sulfates - nitrobenzene -
- thallium - pentachloropb"lJol 

Date R.eceivtd lr:c 'i-1 ~ 4fi, a)(o - vanadium - pyridine 
' zinc tetrachloroethylene - -Date Extracted Bt.~ A. (o- (J,-q~ SA, A6 - pH - trichloroethyle.ue 

f""r' 8 "' jl - conductivity - 2,4,S-trichloroph.,ol 

Date Analyzed ~:t.1-s:1 lo-w - TDS - 2,4,6-trichlorophe.uol 
??tAr - flash point - vinyl chloride 

Reported By - - endrin 
lindane - -Date Reported - - methoxychlor 

(1.''61"-l - toxaphene -
Lab Number ••.J' ll....t ~~~ I • • 2,4-D 1- -

2,4,5-TP (Silvex) ,- -DI!S 3191 (Rcviood 1194) 



'NC-DEHNR 

Divij;ioo of Solid Waste Management 

_o )'uperfund Section 

,b,Hazardous Waste Section 

D Solid Waste Section 

• • Organics Lab: / 
lnorganics Lab: __ 

CHAIN OF CUSTODY RECORD 

Project Name: JifiRP C£J% \c{Wif' 
Site ID # (NCD#) 
location: 97:\Jl-S_¥_1 U-:f-. -------
Address: _____________ _ 

Sample Types: Soil ____ _ Water 1/ 

Sampled by: 91E?\t~§/9!AA 
Sampler ID I~ 
Telephone: _,(4""1'-4+') .::,7..,.~_=5----::'Z:--!3--:-R-----
Date Sampled:.----'"6¥1.....:2;;...!/_jyJ...!.... ______ _ 
Time Sampled: ' 

Waste _____ Other _____ _ 

Remar~: _____________________________________ __ 

Field Sample I>R:'! 2. 
Numbers 

(S894 

Relinquished by=-...,.--------------
(Signature) 

Received by: 
(Signature) 

Relinquished by: 
(Signature) 

~-/ 

Date: __ _ Time: ____ _ 

Date: Time: 

Date: Time: 

--------------*--····--------------------*-----------------~····-~-·----------------------·~··~-------------------------------------~.-.--------
Received by: 

(Signature) 

Results Reponed: { 1. K /!. ~ 
~ygnature) 

(A:\COCR.FRM) 

Date: __ _ Time: ____ _ 

Date: &/If// 'lfiime:. ___ __ 
I • 



---··- ---· -------

• • SOLID WASlE MANAGEMENT DIVISION 

Receipt for Samples 

Name of Firm Firm Address ' 

SAMPLE ,.,m.T. 
WA.fitf(t{" TYPE DATE [TIME [SOIL[ 

l c:;-'6.9 '<. 6/211" /13()_ t/ 
):::-t)Tt- G/2/'l) /3c>J \/ 

"'"' r-- '(,/)~ / 

'-=-=«1 ,;j]_;q"'i / 
/ 

-r for the ( S I u"'3'-uu .... u 

above is hereby acknowledged: 

'signa:re of Inipector 

Title ·J 

(Ao\COCR.FRM) 

~ACPT[s::~ SJ>.MPT.F. 

v t/ v 
v ./ ~...-' 

7 
,__.-· 

( w. 

of OUl- or 
split samples is hereby acknowledged: 

Sig;;at;:;()(FiTlllOWner, Operator, 
or Agent 

?r,j.-ut 6eub;ysr 
Title 

, S7..;: 
•./« 



~LABORATORY OF PUBLIC HEAL. 
PO BOX 2804~ S06 N. WILMINGTON sr., RAl.EIGJr/NC 27611 

ORGANIC CflEMTCALANALYSIS 

J:'VRGEA!lLE a:Jll!POVJYDS lAB NO qs:J.ifl~ q5.).4-17 %.J'+I6 
FIELD NO 15WJ.;J J56Cf3 15M4 

COll!POONrl TYPE ( ;1 ) < I ) ( I J ( ) ( ) 

' MDL~ :~b)ppm (ppb ppm 'ppbJpprr> ppb ppm ppb ppl>f ( f'Pb) 

cm..oRO:rdE'I'RANl; d,O u._ (.,L u___ 

VINYL cm.oRtDt. 10 
!;!!RO~O~ ,;w 
cm:..oao~ 10 
TRICHLIJROF1.,'f'JO)Ir.OWlt't'XA!fE tO ' l! \ II 

"""""" .;1.0 I 3 S 1)3 
l..:t.-nicm.oR.O~ &) u..__. u_.. 

IODOw:r:riL\lm 

~Cla,.Ort:ml!: 

~l't :OISm.nDE. 

T'RA1'1'8--l.:l.-~ICBl.OKCI~ 

' I; 
AC»;nCI<mtlLl< ~0 

l,1·tliCW..ORO~ 5 
:1.-ButMOlft:. .Jo 
CiS--1.:%·DlCBl.ORO~ 5 
C:W..OR,O!'ORK 

l..l.l~TRicm..oF.O~ 

C'.A.RBOI"' ~ru::D~ 
!t 

="" +-m (' f_ 

l.;l·DIC8l.ORO~ {)._. 

TRICHLORO~ 

1.2-·'0u::m..OROl"'RO);I',..um 

:B~OMOO~Ca;LOROJa:rHAla: \I; ' l/ -li I; 

c- L ""' P~18 1:'. 6 COI'IFlMINAT/ON oR BA::J::&J<.ou)..)D. 
J - ~stim&tad v~u~ 
X - A~tu~l ~~ua is kncwn to bo 1••• than ~alu• ~i~an_ 
L - ~ce~~l V~l~a ~4 known tg b~ ~r&&ta~ tb~ valuo ~iv~~ 
~ - X~tori41 w~• ~l~•d for but ~ot ~atect•4- The numb•r 1• th• M~~ C.t•~tion Limit. 
NA - Not an.l~ad. 
1/ ~ Tant~tiv• i4e~e~tic4tion. 
"i_l - COMI'<>UND .RauRE>LY PCT£<0Tt98L~-. ONLY AT rll(,--H Coi\ICe"-'TRATio/'JS, 

VI- SAMPL.E ~11<1-tL;' Dll.l1TE.o, ~ DL':; Do Noj APPL'/. 

DEHNR 3065-o (10/93) 

( ) 

pph PfWl ' 

-

. 

PURGCOM.ORG 



-·----. --,------

•• ---------- ·-- & ~ ·---·--·--~~ ·- ··---,. ··~ - -~----·· •• : •• -~---·--·---~ 

]:.,-

_;y 

'.,, -• • 8rAT.E LABORATORY OF l'UBLIC BEALT.H 
PO BOX 28047 • 306 N. wn.MINGTON sr., RAU:IGH, NC 27611 

ORGANIC CBEMlCALANALYSIS 

.!"':«Gl!!llBf.B CCJIIIPOUNDS LAll NO q5J, 1-f/(.D CJo:J.'-1-!7 'i5,;U-fl8 
l"'ELD NO 1669;;2 15M3 15894 

CCJIIIPOOMI TYPE L;l..l ( I ) ( I ) ( ) ( ) 

~~~j:i lrppb)ppm fPb!ppff! kf'pjJ) pprn ppb ppm ppb ppm 

DIBROIIO~ 5 LL. {)._ LA--

4-H!:THrl.-2--i"JmTMOKE /.0 
ClB-1.,3---DlCSl.OJtOJ;J'HOPEZm 5 
TO""""'" 
nt:All'3-1...,3-t)):caLOilOI1lOPE!IE 

l..1~~KOC11lAit'E 

l.l.2--1'1!QU..Oit0~ \ I; 
:t-HC".4lfCU'I'J:. 10 
~llOEn!EZIJC. 5 
Otaa.ollocm.oKO~ 

ri'1rl'U:l'nt llmROWID~ 

cm.oRO~~E 

1.1.1~-n:ntACBi.ORD~ -" / 
=""""""" -.J- v--nf'!"-

nl.ZlJt3 +v-are. 
= -~ / u.__. 
BKOMOJ'OalC (0 
1'fi.Al'(S-1.'*-0ICULORO.:Z...Bti'I'J:R 'ii'O 
l.:l>Tlllc:ElLOROPR.OP.Al'B. 5 --

1."-"DICHLOKO~ 

1.:%-DICBl.OROB~ 
~ v 

l.:l·DIBROII.Q--3--CHLOKOPitOPAJOI:: clO 
vtl<'r1- .ocrmrr. d. CO v v 

'" I 

C- r=1a~E I-A6 CONTF!Mil\lf\TION OR- BAcK&!<'ouND 
J - ~stimat•d value 
X - ~eu~l ~u• i• known to ~ ~·•• th.n ~u. giv~~ 
~ - ~tual ~u. i• known t~ b· ~·at•~ e~ valu• ~iv.n. 
~ ~ Katari~ wa. ~~~·d tor but ~t d•t•ce·~~ ~· ~umb~r ia ~~· Hinim~ O.t•etion Limit. 
». - mot ~l~•4. 
1/ ~ T•~t~tiv~ id•nti~ieatign. 

I~- :;'"":::OUNP: .. Re.'-lA&.'{- DETECIA8Uo 01\JLY AT Hit;-H uoNCel'lTR.FlTIONS 
V - <>Anf'Le; HI&HLY 0\LUTE D. MDL'::> Do NOT APPLy. . 
DEHNR 3068-0 (~0/93) 

( ) 

ppb ppm 

PURGCOM.O~ 



- '< • • STATE LA80RATORY OF PUBLIC HEALTH 

P.O. BOX 28047 - 30& N. ,WILMINGTON, ST., RALEIGH, N.C. 27611 

ORGANIC CHEMICAL ANALYSIS 
BASE/NEUTRAL AND ACID LAB NO Y:J;J. <../J '"/ 19 5.,), </ / o 

EXTRACT ABLES F!ELO # :/_?To/,'? / 1 ~'1 '/ 
( ) COHPOOIIO TYPE .1_ I ) ( ) ( l ( ,\, ( l 

-.,..,_-.,.,.....,..-,-...,---+,';!JUN:!.jl~TS ~f:..:~ ug/,_!.12!!! Jtm6::~a"'c U~OI/~1 ~JI!!E~+.JilO!.S!..O•/l!_.J:!."UQ~If.,!j:kQ~u~OI/.:_1~ uo/l~ka:Lf....!\l~QI/1!.._~\l<!lf~kg:Lt-JI u~o,/l!....=UOI/.!lka;L,. 
N-nitrosodinethvlamine 1/0/ ,.. · I.A. "/~ 
bisf2~h1oroethvllether 
2~hloroohenol 

phenol 
1 3-dich1orobenzene 
1 4-dichlorobenzene 
1.2-dichlorobenzene 
bis(2~hloroi 1lether 
hexachloroethane 
N-n i troso-di -n 1 amine 
nitrobenzene 
isoohorone 
2-n itrooheno 1 
2 4-dinethv1oheno1 ' · 
bisf2~hloroethoxv\methane 
2 4-dich1orooheno1 
1 2 4-trich1orobenzene 
naphthalene 
hexach1orobutadiene 
4-ch 1 oro..m-<:reso 1 
hexachlorocvc1~ntadiene 

2 4 6-trich1orooheno1 
2~hloronaohtha1ene 

acenaohthv1ene 
dimethv1 Phthalate 
2 6-dinitroto1uene 
acen;mhthene v 
2 4-dinitroohenol 
2 4-dinitrotoluene l!tJ/330 
4-n i trooheno 1 
fluorene Jo/33o 
4-chloroohenvlohenv1ether r 
diethvl ohtha1ate 
4 6-dinitro-o-cre.01 
diohenv1amine I0/.33o 
a.zobenzene 
4-braroohenv1ohenvlether 
hexachlorobenzene 
oentach1oroohenol soli~ASO 
phenanthrene I11J/JJ3D 
anthracene 
dibutvl ohthalate 1/ 1/ 
f1 uoranthene 

J - Estimated value. 
K - Actual value is known to be less than value given. 
L - Actual value is known to be greater than value given. 
U - Material was analyzed for but not detected. The number 
NA - Not analyzed. 
l/ - Tentative identification. 
fl -On NRDC List of Priority Pollutants. 

is the 11inilll.lll Detection Limit. m])L - - - -



'-·~ ••••• ,.......... ;-- ft~~~ -~ 

STATE L.ABORATORY OF PUBLIC HEAlTH 

P.O. BOX 28047- 306 N. WitHINGTON, ST., RAtElGH, N.C. 27611 

ORGANIC CHEMICAL ANALYSIS 

BASE/NEUTRAL AND ACIO 
EXTRACT/ISLES 

COHPOOND 

pyreoe 
ben.tldlne 
butyl benzyl phthalate 
benz(alanthracene 
chrvseoe 
3 3-dichlorobenzidioe 
bis(2-ethylhexvl)phthalate 
di-n-octvl ohthalate 
henzolblfluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
i ndeno (1 2 3-cd) ovreoe 
dihenzo(a h)anthracene 
benzo(a. h i)perylene 

aniline 
benzoic acid 
benzyl alcohol 
4-chloroaniline 
di benzofuran _., 
z__,.,thvl naol(tna lene 

4-<rethylphenol 
2--nitroaniline 
3-nitroani line 
4-<li troani line 
2 4 5-trichlorophenol 

lAS NO 

FIELD I 

TYPE 
UNITS 

1/t'l/ !.'M 

110 '!30 

so '1£,/;'1) 

llo/33o 
110/.i~o 
so 

\1 

lS"a/Jh . .rn 

~ , 
Ito =,., 

<V 
So ltt,5o 

~ 

m:nL.. 

' 
L -

I 

J- Estimated value. H2.0/ Salt... 
K - Actual v~lue ls known to be le$S than value g1ven. 

(. ) r 1 c l r 1 
ua/ 1 ua/~a ua/ 1 \la/kQ ua/ 1 ya/ka uQ/ 1 ua/ka 

/ 

L - Actual value \s k~n to be greater than value glven. 
u- ~ter;al ~as analy~ed for but not detected_ The number i$ the Minimum Detection Llmlt_ 
NA- Not analyzed. 
l/ - Tentative identlflcation, 
~/ -On NROC Li<t of Priority Pollutant<. 
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