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Executive Summary 

This report presents the analytical results for groundwater sampling performed by the Materials and 

Instrumentation Section of the U.S. Army Corps of Engineers, Alaska District. Geotechnical Branch (CEPOA- 

EN-G-MI) in late October and early November 1998 at the Fort Richardson landfill. The work was performed at 

the request of the Alaska District’s Environmental Engineering Branch, .4ctive Installations Section (CEPOA-EN- 

EE-AI). on behalf of the Fort Richardson Department of Public Works (DPW), United States Army, Alaska 

(USARAK). 

Water samples were collected from eleven of thirteen monitoring wells located within and around the 

landfill and were analyzed for a wide variety of potential contaminants and water quality parameters. Two of the 

wells (AP-3011 and AP-3012) could not be sampled because the water table had dropped below their well 

screens, 

Data generated during this portion of the closure study is generally consistent with historical data 

generated for these wells. The only metal. above the EPA Region III risk-based concentration was arsenic for 

AP-3219 at 12 ppb. The EPA Region III risk-based concentration for arsenic is 11 ppb. No other analytes have 

been detected above the regulatory limits in any of the wells. Low levels of gasoline range organic compounds 

were reported in some of the wells. 
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1 .O Introduction 

This effort represents the sixth sampling event of the five-year biannual groundwater monitoring program 

designed to fulfill Alaska Department of Environmental Conservation (ADEC) landfill closure requirements. 

Water samples were collected from eleven of thirteen monitoring.wells located within and around the former Ft. 

Richardson landfill (see Figures 1 & 2) in late October and early November 1998. The samples were analyzed 

for volatile aromatic hydrocarbons, gasoline range organic compounds (GRO), total and dissolved metals, total 

organic carbon (TOC), total dissolved solids (TDS), nitrate-nitrite, sulfate, chloride, alkalinity and turbidity. 

Two of the. wells (AP-3011 and AP-3012) could not be sampled because the water table had dropped below the 

bottom of their well screens. 

All of the wells included in this investigation have been periodically sampled during previous 

investigations. Prior to the commencement of the landfill monitoring program, most of the landfill wells were 

included in the basewide groundwater monitoring program that was implemented in 1989. Data generated during 

this investigation generally agrees with that of previous investigations. Significant variations from historical data 

are described in the text discussing individual analytical results. 

2.0 Environmental Setting 

2.1 Location: 

Fort Richardson is located on the northeast side of the city of Anchorage in south-central Alaska: It is I 

bound by the municipality of Anchorage to the southwest, Elmendorf Air Force Base to the west, Eagle Bay and ( 
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Knik Arm (of Cook Inlet) to the north and the Chugach LMountains to the east and south (see Figure I). The Furr 

Richardson landfill is located about 0.75 miles north of the main cantonment area just north of Circle Road (see 

Figure 2). 

2.2 Landfill History: 

The Ft. Richardson Landfill is an unlined landfill covering about 400 acres. Its former use is 

characterized as a trench and fill operation where one trench is dug (approximately 20 to 30 feet deep) while 

another is simultaneously being filled and covered. It is not known exactly when landfilling operations began at 

this site, but the first portion of the landfill to be utilized is known to have been closed prior ‘to 1966. The landfill 

accepted sanitary waste and mess hall grease after 1987, when the municipality of Anchorage began operating a 

regional landfill that now accepts the solid waste from Ft. Richardson. In addition to the disposal of sanitar!, 

solid wastes, the landfill accepted construction rubble, grease, paint and solvent waste and is the site of a former 

fire training pit and a human waste disposal trench area. 

2.3 Area Geology: 

The last major glaciation in the upper Cook Inlet extended to the area of the Fort Richardson landfill. 

Remnants from the glaciation include the massive Elmendorf Moraine, alluvial fans, and a large preglacial 

outwash deposit. 

The Elmendorf Moraine is a northeast-southwest-tending, terminal moraine representing the Naptowne 

glaciation and consists of poorly sorted, unconsolidated till with boulders, gravel, sand and silt. This moraine 

represents the terminal margin of a glacier that once filled Cook Inlet. This moraine transects th$ main 

cantonment area at Fort Richardson. The southern boundary of the Elmendorf Moraine is about 60 feet high and 
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forms the northern boundary of the landfill. 

Glacial meltwater formed a large outwash plain along the margin of the Elmendorf Moraine. The 

outwash plain alluvium consists of gravel in the eastern portion of the installation and grades to sand to the west. 

Approximately 90% of the landfill lies within this deposit with the remainder located in areas mapped as alluvial 

fans. 

Subsurface investigations performed at the Fort Richardson landfill indicate that surficial deposits 

consisting of interbedded glacial till. glaciofluvial and glaciolacustrine deposits extend to at least 240 feet below 

ground surface (bgs). A glacial till deposit consisting of silt, sand, gravel and cobbles occurs at the ground 

surface throughout the landfill area. No permafrost underlies the landfill. 

North and west of the landfill, a glaciolacustrine deposit consisting of silt and clay occurs at 

approximately 45 feet bgs. Interbedded glacial till and glaciofluvial deposits underlie the glaciolacustrine deposits 

to a depth of at least 140 feet bgs. 

South and east of the landfill, interbedded glacial till and glaciofluvial deposits extend to approximately 

165 feet bgs. The glaciofluvial deposits consist of sand and gravel. These deposits are underlain by a lo-foot 

thick glaciolacustrine deposit that was also encountered to the north of the landfill, but not to the northwest. 

2.4 Groundwater: 

Groundwater at Fort Richardson exists as a deep confined aquifer, a shallow unconfined aquifer, and 
. 

discontinuous zones of perched groundwater. The area described above constitutes much of the confining layer 

that separates the confined and unconfined aquifers. Depth to groundwater ranges from near the surface along 
) 
I 
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Ship Creek (see Figure 1) too. greater than 250 feet bgs along the thicker glacial deposits found in the northtirn 

section of Fort Richardson. Lenses of silt found 20 to 40 feet bgs often underlie perched groundwater. Wells 

installed in these zones of perched groundwater often become unproductive or poorly productive after 

development. Water is known to recharge the groundwater system of Fort Richardson in several ways. 

Groundwater seeps from bedrock fractures into the sediments along the Chugach Mountains to the east. 

Snowmelt and rainfall infiltrate to the groundwater. Streams feed groundwater in areas where the elevation of the 

stream is above the water table. Discharge of the aquifers is by groundwater flow into Knik Arm to the west. 

into streams (e.g., Ship Creek, Eagle River) that ultimately discharge into Knik Arm or to wells. 

Groundwater within the unconfined aquifer is thought to flow in a direction trending to the northwest on 

the north side of Ship Creek and toward the southwest on the south side of Ship Creek. In the area directly 

adjacent to Ship Creek, the direction of flow appears to trend westward, parallel to the general downstream 

direction of Ship Creek. This is due to the fact that Ship Creek is a losing stream and is recharging the 

groundwater. The confined aquifer flow trends predominantly to the northwest. 

Three aquifers were encountered during monitoring well installations at the Fort Richardson landfill. 

North and west of the landfill, a perched unconfined aquifer occurs at approximately 35 feet bgs. The lateral 

extent of this aquifer is not known: however, it is not believed to exist beneath the landfill and is likely a 

perennial water-bearing zone. 

A second aquifer was encountered throughout the landfill area and has a groundwater potentiometric 

surface which occurs at approximately 170 to 178 feet above mean sea level (MSL). Currently, eight monitoring 

wells (FR- 1, FR-2, AP-3010, AP-3013, AP-3015, AP-3220, AP-3221 and AP-3222) are screened between about . 

160 and 180 feet above MSL within this glacial till aquifer. This aquifer is the first non-perched groundwater 

encountered in borings in the vicinity of the landfill. Groundwater levels measured in wells that screen this 
( 
I 
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aquifer indicate that this groundwater flows primarily to the northwest. The hydraulic gradient in the vicinity of 

the landfill is about 0.0025. 

A third aquifer was encountered at about 204 feet above MSL within a gravely, silty sand overlying a six- 

foot thick silt layer located east of the landfill. This aquifer, which overlies the glacial till aquifer is not 

encountered elsewhere within or around the landfill. The lateral extent of this aquifer is not known and there 

does not appear to be a direct hydraulic connection with the giacial till aquifer. Well FR-3 is the only functioning 

well that is screened within this aquifer. 

3. Field Activities 

3.1 Sample Summary: 

Sampling activities began on 26 October, and concluded on 12 November 1998. All sampling was 

performed by Richard Ragle and Gerald Archibald, chemists, CEPOA-EN-G-MI. Water samples were coliected 

from eleven wells located within and around the Ft. Richardson landfill as described in the closure plan for the 

Ft. Richardson landfill. Two of the wells (AP-3011 and AP-3012) included for sampling in the closure plan 

could not be sampled because they were dry. 

3.2 Sampling Procedures: 

Sampling was performed according to the procedures described in the closure plan and was consistent I 

with the Sampling and Analysis Plan used for the Ft. Richardson Groundwater Monitoring Program, with the 
I 
I 

following notations. The dedicated submersible pump was removed from AP-3220 during the June 1997 ’ 
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investigation because of the well’s low recharge rate. As a result, AP-3220 well was bailed dry three consecurive 

times and sampled usin g disposable Teflon bailers. Just prior to sampling, all wells, except AP-3220, were 

purged until physical parameters stabilized. Water conductivity, pH, oxidation-reduction potential, and 

temperature were measured periodically during purging of all wells to monitor stabilization of the groundwater. 

Measurements of physical characteristics along with other well-specific information are included in Appendix A. 

All purge water and decontamination water was disposed of through the water treatment facility operated on Ft. 

Richardson by ENSR Consulting and Engineering of Anchorage, Alaska. 

Sampling began immediately after water quality measurements indicated stabilization. The types of 

containers, preservatives used and the volume of sample collected met standard protocols. All containers were 

precleaned and then capped with Teflon lined lids. Vials used to hold samples to be tested for volatiles were 

filled so that there was no headspace or trapped bubbles, Sufficient extra volume of one sample were sent to each 

laboratory for use as matrix spike and matrix spike dup!icate samples. Sampling times varied due to problems 

encountered with the electric well pump. 

3.3 QA/QC Samples: 

Quality assurance (QA) and quality control (QC) duplicates were collected for each method of analysis. 

QA and QC duplicates were collected so that a triplicate set of samples resulted. In this case, the triplicate 

sample sets were collected at FR-1 and AP-3013. The triplicate sets were tested for the same analytes as the rest 

of the samples. 

Trip blanks and rinsate blanks were also prepared, used and analyzed for this project. Trip blanks were 

collected for GRO and volatile aromatic hydrocarbons. Nine GRO trip blanks were collected and one sample had 

GRO detected below the practical quantitation limit. Seven volatile aromatic hydrocarbons trip blanks were 
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collected and one sample had toluene, o-xylene and 1,4-dichlorobenzene detected below the practical quantitation 

limits. Results indicate that cross contamination of contaminants during collection, shipment and storage was not 

likely. However, very low levels of several analytes were detected in the rinsate.blank and two of the trip blanks. 

Though these detections may be evidence of low level cross contamination, it is more likely that the water used to 

prepare the blanks contained low levels of these analytes or, in some cases, that laboratory contamination 

contributed to their presence. 

4. Analytical Results 

4.1 Chemical Analyses: 

Data from the chemical analyses are reported in Tables 1 through 5 (Appendix B). In the tables, parts 

per million (ppm) are expressed as milligrams per liter (mg/L). Parts per billion (ppb) are expressed as 

micrograms per liter @g/L). One ppm is equal to 1000 ppb. Where possible, reported concentrations are 

compared to federal or state Maximum Contaminant Levels (MCLs). State of Alaska Groundwater Cleanup 

Standards (GCS) proposed in the draft version of 18 AAC 75, or EPA Region III risk-based c(oncentrations 

(RBCs). 

4.2 Quality Assurance and Quality Control: 

4.2.1 Data Quality Review: 

The complete chemical data packages, including the laboratories’ internal quality control reports, are on 
1 

file at CEPOA-MI. The data and associated materials were reviewed by ETHIX, Inc., of Modesto, California. 

A copy of the resulting laboratory data quality report is included in Appendix C. 
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Laboratory data quality is summarized in the laboratory data quality report (attached as Appendix C). A 

small portion of the data for this project has been qualified as estimated or rejected based on the report’s 

conclusions. The impact on data usability is discussed in the text associated with specific test results. 

a. Gasoline Range Organics (GRO): 

The results for samples 98FRL06WA and 98FRL23WA were qualified as estimated low due to expired 

holding times. The results for sample 98FRL16WA was qualified as estimated high due to Rinsate Blank 

contamination. The results for samples 98FRL03WA. -2OWA, -23WA and -28WA were below the practical 

quantitation limits and were qualified as estimated. 

b. Volatile Aromatic Hydrocarbons (SW8021AISW8260B): 

The results for all compounds for samples 98FRL06WA and 98FRL23WA were qualified as estimated 

low due to expired holding times. The benzene result for sample 98FRL15WA was below the practical 

quantitation limits and was qualified as estimated. The m,p,o-xylene results for sample 98FRL17WA was below 

the practical quantitation limits and was qualified as estimated. The 1,4-dichlorobenzene, toluene and o-xylene 

results for sample 98FRL23WA were below the practical quantitation limits and were qualified as estimated. 

c. Total Metals: 

The selenium results for samples 98FRL12WA, -14WA and -16WA were qualified as estimated high due 

to Rinsate Blank contamination. The arsenic results for samples 98FRL02WA, -06WA, - 07WA, -08WA and - 

09WA were qualified as estimated due to poor precision between the sample and sample duplicate. The selenium 

and silver results for samples 98FRLIlWA, -12WA, -14WA, -15WA, -16WA and -17WA were qualified as 
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estimated due to poor precision between the sample and sample duplicate. The mercury and selenium results <d,r 

sample 98FRL06WA was belo!v the practical quantitation limits and was qualified as estimated. The chromium 

result for sample 98FRLl IWA w’as below the practical quantitation limits and was qualified as estimated. The 

arsenic result for samples 98FRLl2WA and 98FRL14WA were below the practical quantitation limits and were 

qualified as estimated. The potassium result for sample 98FRLlSWA was below the practical quantitation limits 

and was qualified as estimated. The lead and chromium results for sample 98FRL16WA was below the practical 

quantitation limits and was qualified as estimated. The selenium result for sample 98FRL17WA was below the 

practical quantitation limits and was qualified as estimated. The arsenic result for sample 98FRL09WA jvas 

below the practical quantitation limits and was qualified as estimated. 

d. Dissolved Metals: 

The arsenic results for samples 98FRL02WA, -06WA, -07WA, -08WA, -09WA, -1lWA. -12WX. 

-14WA, -15WA. -16WA and -17WA were qualified as estimated due to poor precision between the sample and 

sample duplicate. The silver results for samples 98FRL02WA, -03WA, -04WA, -05WA, -06WA. -07W,4.- 

O8WA and -09WA were qualified as estimated low due to low matrix spike recovery. The potassium results for 

samples 98FRLO3WA, -04WA and -05WA were qualified as estimated due to poor precision between the sample 

and sample duplicate. The cadmium results for samples 98FRL03WA, -04WA and -05WA were qualified as 

estimated high due to high matrix spike recovery. The barium result for samples 98FRL02 WA and 

98FRLl7WA were below the practical quantitation limits and were qualified as estimated. The arsenic result for 

samples 98FRL03WA, -05WA. -14WA. -16WA and 98FRL09WA were below the practical quantitation limits 

and were qualified as estimated. The potassium result for samples 98FRL03 WA, -04WA. -05WA and -15W.4 

were below the practical quantitation limits and were qualified as estimated. The selenium result for sample 

98FRL06WA was below the practical quantitation limits and was qualified as estimated. 

9 
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e. General Chemistry: 

The total dissolved solids results for samples 98FRL03W.4. -04WA, -05WA and 98FRL15WA were 

qualified as estimated low due to expired holding times. The turbidity result for sample 98FRL15WA was 

qualified as estimated low due to expired holding time. The total organic carbon results for samples 

98FRL02WA, -03WA, -04WA, -05WA, -06WA, -07WA. -08WA, -09WA, -llWA, -12WA, -14WA, -15WA 

and -16WA were qualified as estimated due Rinsate Blank contamination. The nitrate i nitrite as nitrogen 

results for samples 98FRL03WA. -04WA, -05WA and -06WA were qualified as estimated low due to low matrix 

spike recovery. 

4.2.2 Replicate Samples: 

Blind duplicate quality control (QC) samples were submitted to the primary laboratory, which analyzed 

the majority of the samples, Analysis of the QC duplicate samples provide a measure of intra laboratory 

variations. Additional replicate samples were provided to an independent quality assurance (QA) laboratory, to 

provide an indicator of inter laboratory accuracy. QC and QA duplicates are so noted in the data tables. QA and 

QC duplicate sets were submitted for each analytical method performed. Data from all replicate samples were 

analyzed by ETHIX as part of development of the laboratory data quality report. The three sets of data were 

carefully compared and tabulated. In general, reporting limits were adequate for comparisons with project action 

levels. Data met completeness and comparability objectives. QA and QC replicates generally were in agreement. 

Data quality criteria for precision and accuracy were met with the following exceptions: 

4.3 Chemical Results: 

4.3.1 Volatile Aromatic Hydrocarbons: 

All of the samples were tested for VOCs by method 8260B. The data are presented in Table 1 of 
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Appendix B. All data is usable for monitoring purposes. All samples were analyzed with the required holdiirg 

time except the sample from AP-3221 which was analyzed one day late. All of the sample shipments arrived at 

the laboratories within the acceptable temperature range of 2”- 6°C. except for the sample from AP-3221 which 

were received at the primary laboratory with a temperature of 1 “C. All results were non detect except 0.31 ppb 

benzene in the sample from AP-3220. All results were below the practical quantitation limits and are considered 

estimated. All method detection limits are below applicable regulatory levels. Previous data results are in Table 

6 of Appendix B and are comparable to current results. 

4.3.2 Gasoline Range Organic Compounds: 

All of the samples were tested for GRO by method AK-101. Data are presented in’Table 2 of Appendix 

B. GRO was reported in several samples. The sample from AP-3010 contained the highest concentration at 0.46 

ppm. The highest previous data results was 0.584 ppm from AP-3014 collected during the November 1996 

sampling event. All method detection limits are below applicable regulatory levels. Previous data results are in 

Table 7 of Appendix B and are comparable to current results. All of the reported GRO concentrations are well 

below its GCS of 2 ppm no RBC or MCL exists for GRO. 

4.3.3 Total Metals : 

Data are included in Table 4 of Appendix B. Unfiltered water samples were analyzed for arsenic, barium, 

cadmium, chromium, lead, potassium, mercury, selenium, silver and sodium. Many of the metals were detected 

in samples from most of the wells. The primary and QA laboratories used different methods to analyze for 

arsenic, cadmium, lead, selenium and silver. Both methods yielded similar results and all of the duplicate data 

agree. All method reporting limits are below applicable regulatory levels. 

Where possible, reported concentrations are compared to federal or state Maximum Contaminant Levels 
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(MCLs), State of Alaska Groundwater Cleanup Standards (GCS) proposed in the draft version of 18 AAC 75. or 

EPA Region III risk-based concentrations (RBCs). Detected concentrations were compared to available primary 

MCLs, GCSs, RBCs and secondaq MCLs. Primary MCLs, GCSs and RBCs are intended to protect human 

health while secondary MCLs are intended to preserve the aesthetic quality of drinking water. Detected 

concentrations and available MCLs. GCSs, action levels and RBCs are summarized in the table below. 

Metal MCL 
(Total) WL) 

GCS 

Q-%~L) 

RBC 

hm 

Number Highest 

of level Wells that exceeded 
detections detected - MCL, GCS or RBC 

@d-J 

Arsenic 

Barium 

Chromium (VI) 

Lead 

Mercury 

Selenium 

Sodium 

50 50 11 5 12 APL3219 

2,000 2,000 2,600 10 99 None 

1ooa 1ooa 180b 4 28 None 

lSC 15 NA 6 15 None 

2 2 11 2 0.3 None 

50 50 180 9 1 17 None 

) 
250,000d i NA 

1 
NA 10 3,700 None 

II 
a. Eot differentiated between chrommm III and chrommm VI. 

b: RBC is for chrommm VI; RBC for chrommm III is 37000 u_e/L. 

c: No IMCL for lead: 15 y/L IS awon ievel ar the rap. 

d. Secondary MCL to prorect aesrhencs ot drmking warer. 

NA: not available. 

ND: not detected: merhod reportins limit in parentheses. 

Cadmium was not detected in any of the wells.’ Potassium was detected in two of the wells below the 

practical quantitation limits. This metal was not included in the table because there are no MCLs, GCSs or RBCs 

associated with it. It should be noted that the RBC referenced for chromium is for chromium VI. The RBC for I 

chromium III is 37000 ppb. The analytical method used does not differentiate between chromium VI and 

chromium III. It is very unlikely that significant concentrations of chromium VI were present in the sample. The 

arsenic results for AP-3219 were 12 ppb. The only other times that the concentration of arsenic was above the 
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EPA Region III risk-based concentration of 11 ppb in any of the wells was in the fall of 1997 was at 19 ppb at 

FR-3 and in the summer of 1997 was at 1.5 ppb at AP-3220. Arsenic was not detected at 1 ppb in the dissolved 

metals results for sample AP-3219. Previous data results are in Table 8 of Appendix B and are comparable to 

current results. 

Total metal concentrations represent the metals contained in suspended particles as well as those dissolved 

in the water. Though turbidity is not a direct measurement of the amount of solid material suspended in the 

sample, they are re!ated, and it should be noted that the two highest turbidity readings of 150 and 36 NTUs were 

found at wells AP-3219 and AP-3014. respectively. The elevated metals concentrations found in some of the 

wells are most likely, due in part, to the increased amount of suspended material contained in the samples. This 

conclusion is supported by the dissolved metals results that are discussed in the subsequent section. 

4.3.4 Dissolved Metals: 

Data are presented in Table 4 of Appendix B. Samples were field filtered with a disposable 0.45ltm 

cellulose nitrate filter system into clean containers. Thus, reported concentrations represent the amount of 

dissolved metal in the sample. Where possible, reported concentrations are compared to federal or state 

Maximum Contaminant Levels (MCLs), State of Alaska Groundwater Cleanup Standards (GCS) proposed in the 

draft version of 18 AAC 75, or EPA Region III risk-based concentrations (RBCs). No primary MCLs, GCS or 

RBCs were exceeded in any of the filtered samples. All method detection limits are below applicable regulatory 

levels. 
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Metal 
(Total) 

Arsenic 

Barium 

Cadmium 

Mercury 
Selenium 

Sodium 

MCL GCS RBC 
WL) O-WJ (Mm 

50 50 11 

2,000 2,000 2,600 

5 5 18 

2 2 11 

50 50 180 

250,000d NA NA 

Number 
of 

detections 

7 

11 

1 

2 

2 

11 

Highest 
level 

detected 
Q-%/L) 

7.6 

36 

1.7 

0.53 

15 

3 1,000 

Wells that 
exceeded MCL, 

GCS or RBC 

None 

None 

None 

None 

None 

None 

a: Sot differentiated between chromium III and chromium VI. 
b: RBC is for chromium VI; RBC for chromium III is 37OCXl ug/L. 
c: Xo MCL for lead: 15 ug/L is action level at the tap. 
d: Secondary MCL to protect aesthetics of drinking water. 

NA: not available. 
XD: not detected; method reporting limit in parentheses. 

Chromium and Lead were not detected in any of the samples. Potassium was detected in four of the 

wells below the practical quantitation limits. Potassium was not included in the table because there are no MCLs, 

GCSs or RBCs associated with it. In general the levels detected in the dissolved metals samples was less than the 

total metals samples with the exception of sodium in sample AP-3220 which was approximately six time higher 

than any other sample. Previous data results are in Table 9 of Appendix B and are comparable to current results. 

4.3.5 Water Quality Parameters: 

Data are presented in Table 3 of Appendix B. all of the samples were also tested for a group of water 

quality parameters. These analytes include chloride, nitrate-nitrite, sulfate, total organic carbon, total dissolved 

solids and turbidity. Where possible, reported concentrations are compared to federal or state Maximum 

Contaminant Levels (MCLs), State of Alaska Groundwater Cleanup Standards (GCS) proposed in the draft 

version of 18 AAC 75, or EPA Region III risk-based concentrations (RBCsj. 
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Water Quality Parameter 

Chloride 
Nitrate-Nitrite 
Sulfate 
Total Dissolved Solids (TDS) NA 500 11 400 None 

Total Organic Carbon NA NA 11 9.5 None 

Turbidity NA NA 11 150 None 

NA: not available 

Primary Secondary Number of Highest level 
MCL MCL detections detected 
(mg/L) (mg/L) N-s/L) 

NA 250 11 11 

10 NA 10 1.1 

NA 250 11 22 

Wells that exceeded 
Primary or 
Secondary MCL 

None 
None 

None 

No primary MCLs were exceeded, Previous data results are in Table 10 of Appendix B and are 

comparable to current results. Previous data results are in Table 10 of Appendix B and are comparable to current 

results. All primary and QA laboratory data agree and are comparable with the following exception; the QA 

duplicate sample data for total organic carbon the sample for AP-3013 does not agree with the primary or the QC 

duplicate sample data. The total organic carbon the sample for AP-3013 in the past has been 1 mg/L or less 

which is comparable to the primary and QC duplicate sample results. The results for the primary sample data 

for total organic carbon the sample for FR-1 does not agree with the QA duplicate sample or the QC duplicate 

sample data. 

4.3.6 Field Data: 

Conductivity, pH, temperature and oxidation and reduction potential were measured in the field and are 

included in the sample summary forms in Appendix A. Associated data generally agree with field data from 

previous investigations and fall within expected ranges. 
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5. Conclusion: 

Groundwater quality in the area continues to be good. Data generated during this investigation is 

generally consistent with historical data generated for these wells. The arsenic results were above the EPA 

Region III risk-based concentrations. The arsenic result for the sample from AP-3219 was 12 ppb. The highest 

previous concentration of arsenic in any of the wells sampled in the summer of 1997 was at 15 ppb. Arsenic was 

ND(O.1) ppb in the dissolved metals results for the sample for AP-3219. No other analytes have been detected 

above the regulatory limits in any of the wells. 
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AP-3010 
10 November 1998 
Overcast. -3°C 

Casing top to water: 232.00 Feet 
Casing top to bottom: 235.58 Feet 
Casing volume: 2.3 Liter 
Purge volume: 6.9-12 Liter 
Purge rate: 368 Hz = 1.0 Limin 
Sample Number: 98FRL16WA 

Time Liters Conductivitv Temp(C”) pH ORP Color Odor Sheen 
1504 2 0.545 3.3 4.78 NA Light Brown None None 
1506 8 0.558 3.1 7.58 -45 Light Brown -None None 
1511 12 0.547 5.8 7.63 -43 Light Brown None None 
1515 20 0.548 7.0 7.81 -40 Light Brown None None 

Start Sampling: 1516 
End Sampling: 1525 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
8021A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba. Cd, Pb, Hg, K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 

NA: Not Available 
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AP-3013 
10 November 1998 
Overcast. -3°C 

Casing top to water: 136.00 Feet 
Casing top to bottom: 150.00 Feet 
Casing volume: 34 Liter 
Purge volume: 104-174 Liter 
Purge rate: 313 Hz = 1.0 L/min 
Sample Number: 98FRL12WA. -13WA, -14WA 

Time Liters Conductivitv Temp(C”) PH ORP Color Odor Sheen 

1022 5 0.436 4.0 6.14 77 Clear None None 
1043 33 0.413 4.8 7.08 -50 Clear None None 

1107 68 0.415 4.9 7.68 1.5 Clear ~None None 
1130 103 0.414 5.0 7.68 38 Clear None None 

1150 137 0.417 4.9 7.75 45 Clear None None 

Start Sampling: 1152 
End Sampling: 1210 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
802 1A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg. K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TO0 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 
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AP-30 14 
11 December 1998 
Clear Sunny, -2°C 

Casing top to water: 19.50 Feet 
Casing top to bottom: 3 1.10 Feet 
Casing volume: 28 Liter 
Purge volume: 86-143 Liter 

Sample Number: 98FRL04WA 

Time Liters Conductivitv 
1353 2 0.450 
1411 29 0.139 
1424 58 0.140 
1513 87 0.142 
1530 116 0.143 

Start Sampling: 1530 
End Sampling: 1550 

6.0 
Temp(C”) 

5.39 
pH 

50 
ORP Color 

Clear w  /2” sed. on 
Odor Sheen 

bottom None None 
5.5 6.96 51 Cloudy None None 
5.3 7.11 54 Almost Clear None None 
5.0 7.38 46 Almost Clear None None 
5.0 7.42 47 Almost Clear None None 

Samples Analyzed for 8260B (Volatile Aromatic Hydrocarbons) 
8021A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Teflon disposable bailers. 
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AP-3015 
28 October 1998 
Clear Sunny, -7°C 

Casing top to water: 120.82 Feet 
Casing top to bottom: 130.10 Feet 
Casing volume: 23 Liter 
Purge volume: 69-115 Liter 
Purge rate: 235Hz r;: 1 Limin 

Sample Number: 98FRL05WA 

Time Liters Conductivitv Temn(C”) UH ORP Color Odor Sheen 
1510 4 0.446 4.5 6.75 80 Clear None None 
1534 24 0.400 7.3 7.56 -74 Clear None None 
1600 47 0.392 8.2 7.64 -62 Clear -None None 
1620 70 0.402 7.0 7.62 -60 Clear None None 

Start Sampling: 1622 
End Sampling: 1630 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
8021A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd. Pb. Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg, K. Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 
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AP-3019 
27 October 1998 
Clear Sunny, 1°C 

Casing top to water: 37.85 Feet 
Casing top to bottom: 4 1.40 Feet 
Casing volume: 8.7 Liter 
Purge volume: 26-44 Liter 

Sample Number: 98FRL02WA 

Time Liters Conductivity Temp(C”) pH ORP Color Odor Sheen 

1430 1 0.127 2.6 5.53 -14 Light Brown None None 

1446 10 0.078 3.0 6.15 -44 Light Brown None None 

1510 20 0.077 3.1 6.23 -43 Light Brown -None None 

1528 30 0.076 2.8 6.37 -44 Light Brown None None 

1550 40 0.076 3.0 6.32 -38 Light Brown None None 

Start Sampling: 1555 
End Sampling: 1610 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
8021A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb. Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg. K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Teflon disposable bailers. 
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AP-3220 
27 October 1998 
Overcast, 1 “C 
Casing top to water: 233.50 Feet 
Casing top to bottom: 243.40 Feet 
Casing volume: 24 Liter 
Purge volume: 73- 122 Liter 

Sample Number: 98FRL15WA 

Time 
1015 

Bailed Dry 

Liters Conductivitv Temp(C”) 
1 0.458 2.8 

pH ORP Color Odor Sheen 
5.64 70 Light Brown None None 

1030 2 November 1998 
Bailed Dry 2.5 

0925 9 November 1998 
Bailed Dry 10 

0935 12 November 1998 
Start Sampling: 0940 
End Sampling: 1005 
1008 0.639 2.9 6.03 72 Clear None None 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
802 1 A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba. Cd, Pb, Hg, K, Se. Ag, W 
Total Metals (As, Ba, Cd. Pb, Hg, K. Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Teflon disposable bailers. 



FTR 41285 

AP-322 1 
2 November 1998 
Light Rain. 0°C 

Casing top to water: not measured 
Casing top to bottom: 180.00 
Casing volume: 
Purge volume: Purge volume estimated from previous sampling event. 
Purge rate 281Hz o 1 L/min 

Sample Number: 98FRL06WA 

Time Liters Conductivity Temp(C”) 
1302 3 0.646 4.0 
1326 24 0.749 9.1 
1350 48 0.722 9.1 
1415 72 0.711 9.5 
1426 8-I 0.710 9.6 

1439 96 0.714 9.6 
1450 108 0.717 9.6 

pH ORP Color 
6.95 174 Clear 
6.40 150 Clear 
7.02 115 Clear 
7.10 104 Clear 
7.14 97 Clear 
7.16 94 Clear 
7.16 93 Clear 

Odor 
None 
None 
None 
None 
None 
None 
None 

Start Sampling: 1622 
End Sampling: 1630 

Samples Analyzed for: 8260A (Volatile Aromatic Hydrocarbons) 
8021B (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 

Sheen 
None 
None 
None 
None 
None 
None 
None 

Water depth was not taken because the interface probe would not lower all the way to the water depth. 
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AP-3222 
28 October 1998 
Clear Sunny, -1°C 

Casing top to water: 129.97 Feet 
Casing top to bottom: 141 .OO Feet 
Casing volume: 27 Liter 
Purge volume: 81-135 Liter 
Purge rate: 248Hz = 2 L/mm 

Sample Number: 98FRL03WA 

Time Liters Conductivitv Temn(C”) 
1055 7 0.417 4.4 
1110 27 0.409 6.8 
1125 Generator ran out of gas. 
1140 54 0.406 7.4 
1200 81 0.409 7.1 
1220 108 0.410 7.0 

pH ORP Color Odor Sheen 
6.41 50 Clear None None 
7.35 -55 Clear None None 

7.40 -52 Clear None None 
7.46 -51 Clear None None 
7.44 -52 Clear None None 

Start Sampling: 1222 
End Sampling: 1237 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
802 1 A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd. Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd. Pb, Hg, K. Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Soiids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 
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FR-1 
3 November 1998 
Partly Cloudy, 4°C 

Casing top to water: 132.1 Feet 
Casing top to bottom: 149.0 Feet 
Casing volume: 10.4 Liter 
Purge volume: 3 l-52 Liter 
Purge rate: 249 Hz = 1 L/min 

Sample Number: 98FRLO8WA, -09WA. -1OWA 

Time Liters Conductivity Temp(C”) PH ORP Color Odor Sheen 

1415 6 0.428 4.6 7.03 229 Clear None None 
1424 14 0.412 7.0 7.27 210 Clear None None 

1434 24 0.411 8.2 7.01 247 Clear -None None 
1444 34 0.417 7.3 7.35 209 Clear None None 
1450 44 0.422 6.9 7.42 205 Clear None None 
1458 54 0.421 7.0 7.45 202 Clear None None 

Start Sampling: 1500 
End Sampling: 1520 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
8021A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 
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FR-2 
9 November 1998 
Clear, -3°C 

Casing top to water: 148.50 Feet 
Casing top to bottom: 167.00 Feet 
Casing volume: 11.4 Liter 
Purge volume: 34-57 Liter 
Purge rate: 360 Hz = 1.5 L/mm 

Sample Number: 98FRLllWA 

Time Liters Conductivity Temp(C”) 
1222 2 0.512 5.7 
1238 12 0.458 8.0 
1249 24 0.449 10.8 
1258 36 0.459 10.6 
1305 48 0.455 10.2 
1312 60 0.455 10.0 

pH ORP Color Odor Sheen 
6.44 0 Clear None None 
5.91 -27 Clear None None 
6.92 -23 Clear -None None 
7.06 -24 Clear None None 
7.20 -35 Clear . None None 
7.24 -34 Clear None None 

Start Sampling: 13 15 
End Sampling: 1320 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
802 1 A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 
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FR-3 
3 November 1998 
Overcast, 4°C 

Casing top to water: 154.50 Feet 
Casing top to bottom: 171.70 Feet 
Casing volume: 10.6 Liter 
Purge volume: 32-53 Liter 
Purge rate: 300-320Hz o 0.5 L/min 

Sample Number: 98FRL07WA 

Time Liters Conductivity Temp(C”) 
1025 5 0.311 6.0 

1035 Pump shut down thermal overload. 
1044 11 0.310 8.3 

1118 22 0.307 11.8 
1153 33 0.319 13.4 
1230 44 0.318 14.2 

pH ORP Color Odor Sheen 

5.56 172 Gray None None 

7.65 157 Light Gray -None None 
7.80 145 Light Gray None None 
7.85 138 Light Gray None None 
7.93 131 Light Gray None None 

Start Sampling: 1232 
Generator ran out of gas during sampling. 
End Sampling: 1300 

Samples Analyzed for: 8260B (Volatile Aromatic Hydrocarbons) 
802 1 A (BETX) 
AK101 (GRO) 
Dissolved Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag, Na) 
Total Metals (As, Ba, Cd, Pb, Hg, K, Se, Ag. Na) 

Nitrate / Nitrite 
Sulfate 
Total Organic Carbon (TOC) 
Total Dissolved Solids (TDS) 
Chloride 

Well purged with Grunfos 2”submersible pump. 
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Fall 1998 sampling summery 

Well Date Time 

AP-3010 10 Nov 98 1525 
AP-3011 Well dry 

Weather Sample number Purge rate/ Casing top/ Casing top/ 

Overcast 98FRL16WA lL/min i 368Hz 232.00’ 235.58’ 
sunny 0°C 

AP-3012 1 Well drv 1 1 Cloudv 1 163.3’ I 
AP-3013 [ 10 Nov 98 1 1152 I-- Overcast lp98FRL12WA, / lL/min / 313Hz 1 136.00’ 1 150.00’ 

) -13WA,-14WA 1 
AP-3014 11 Dee 98 1530- sunny -2°C 98FRL04WA Purged by hand 19.50’ 31.10’ 
.4P-3015 28 Ott 98 1622 sunny -7°C 98FRL05WA lL/min / 235Hz 120.82’ 130.10’ 
AP-3219 27 Ott 98 1555 ‘Sunny 1°C 98FRL02WA Purged by hand 37.85’ ’ 41.40’ 
AP-3220 12 Nov 98 1005 Sunny -1OC 98FRL15WA Purged by hand 233.50’ 241.40’ 
AP-3221 2 Nov 98 1451 Light rain 98FRL06WA lL/min / 281Hz No reading 178.40’ 

could not 
get probe to 
water. 

AP-3222 28 Ott 98 1222 sunny -1°C 98FRL03WA 2L/min i 248Hz 129.97’ 141 .OO’ 
FR- 1 3 Nov 98 1500 Partly cloudy 98FRLO8WA, lL/min / 249Hz 132.10’ 149.00’ 

4°C -09WA,-1OWA 
FR-2 9 Nov 98 1315 Sunny -3°C 98FRLllWA 1 .SL/min / 148.50’ 167.00’ 

360Hz 
FR-3 3 Nov 98 1232 Overcast 4°C 98FRL07WA O.SL/min / 154.50’ 171.70’ 

Tell # 1 Purged- Temueratr u Ire Conductivity pohm pH ORP Color Odor Sheen / 

AP-3013 137L 4.9”C 417 7.75 45 clear none none 
AP-3014 I 116L I 5.O”C I 143 1 7.42 1 47 I almost clear I none I none II 
AP-3015 7OL 7.O”C 402 7.62 -60 clear none none 
AP-3219 4OL 3.O”C 76 6.32 -38 light brown none none 
AP-3220 Bailed dry 2.9”C 639 6.03 72 clear none none i/ 

three times 
AP-322 1 108L 9.6”C 717 7.16 93 clear none none 1 
AP-3222 108L 7.O”C 410 7.44 -52 clear none none 
FR-1 1 421 ! 7.45 I 202 I clear I none I none 
FR-2 
FR-3 

60L 
44L 

lO.O”C 
14.2”C 

455 
318 

7.24 -34 clear none none 
7.93 131 light gray none none 
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APPENDIX 3 

Laboratory Data 
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Table 1 

Ft. Richardson GW (Fall 98) Landfill 

Method 8260 

Volatile Aromatic Hydrocarbons 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Benzene 

Toluene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylene (Sum of Isomers) 

o-Xylene 

Xylenes 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

AP-3010 

1 l/10/98 

Water 

16WA 

SAS 

77006-03 

1 l/l 2198 

11 I1 7198 

mg/L 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

AP-3013 

1 l/10/98 

Water 

12WA 

SAS 

77006-01 

11 I1 2198 

11 /17/98 

mg/L 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

QA Dup QC Dup 

AP- 3013 AP-3013 

1 l/10/98 1 l/10/98 

Water Water 

13WA 14WA 

QESZ SAS 

0633690001 SA 77006-02 

11/11/98 1 l/12/98 

1 l/l 3198 1 l/l 7/98 

mg/L mg/L 

ND (1 .O) 

ND (1 .O) 

ND (1 .O) 

ND (1 .O) 

NT 

NT 

ND (1 .O) 

ND (1 .O) 

ND (1 .O) 

ND (1 .O) 

ND (0.001) 

ND cO.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

FTR 41292 

Page 1 of 3 

AP-3014 

1 O/28/98 

Water 

04WA 

SAS 

76704-02 

1 O/30/98 

1 l/l 1198 

mg/L 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

SAS: Sound Analytical Services. Tacoma. WA. 

QESZ: Quanterra Envirorlrncrl!al Services. Anchorage, AK. 

NT: Not Tested. 

ND: Not Detected. (The number in parentheses is the Method’Reporting Limit (MRL)). 



Table 1 

Ft. Richardson GW (Fall 98) Landfill 

Method 8260 

Volatile Aromatic Hydrocarbons 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Benzene 

Toluene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylene (Sum of isomers) 

o-Xylene 

Xylenes 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

AP-3015 

10128198 

Water 

05WA 

SAS 

76704-03 

IO!30198 

1 Ill l/98 

mglL 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

AP-3220 

1 l/l 2198 

Water 

15WA 

SAS 

7706501 

1 l/16/98 

1 l/17/98 

mg/L 

0.00031 J 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 
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AP-3221 

11 I2198 

Water 

06WA 

SAS 

76797-01 

11 I4198 

11/l 7198 

mg/L 

AP-3222 

1 O/28/98 

Water 

03WA 

SAS 

76704-01 

1 O/30/98 

11/11/98 

mglL 

ND (0.001) J ND (0.001) 

ND (0.001) J ND (4.001) 

ND (0.001) J ND (0.001) 

ND (0.001) J ND (0.001) 

ND (0.002) J ND (0.002) 

ND (0.001) J ND (0.001) 

NT NT 

ND (0.001) J ND (0.001) 

ND (0.001) J NO (0.001) 

ND (0.001) J ND (0.001) 

SAS: Sound Analytical Services, Tacoma, WA. 

J: Estimated Value. 

NT: Not Tested. 

ND: Not Detected, (The n(lmber ill parentheses is the Method Reporting Limit (MRL)) 



Table 1 

FTR 41294 
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Ft. Richardson GW (Fall 98) Landfill 

Method 8260 

Volatile Aromatic Hydiocarbons 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Benzene 

Toluene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylene (Sum of Isomers) 

o-Xylene 

Xylenes 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

FR-1 

11 I3198 

Water 

08WA 

SAS 

76833-02 

11 J5l98 

11 II 7198 

mg/L 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002j 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

QC Dup 

FR-1 

11 I3198 

Water 

09WA 

SAS 

76833-03 

11 I5198 

i I /i7/9a 

mg/L 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

QA Dup 

FR-1 FR-2 

11 I3198 11/9!98 

Water Water 

1 OWA 11WA 

QESZ SAS 

0633510001 SA76973-01 

11 I4198 1 l/l l/98 

11t13/98 11 /I 7198 

mg/L mglL 

ND (1 .O) ND (0.001) 

ND (1 .O) ND (0;OOl) 

ND (1 .O) ND (0,001) 

ND (1 .O) ND (0.001) 

NT ND (0.002) 

NT ND (0.001) 

ND (1 .O) NT 

ND (1 .O) ND (0.001) 

ND (1 .O) NCY (0.001) 

ND (1 .O) ND (0.001) 

FR-3 

111319% 

Water 

07WA 

SAS 

76833-01 

11/5/98 

11 /17/98 

mg/L 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

NT 

ND (0.001) 

ND (0.001) 

ND (0.001) 

SAS: Sound Analytical Services, Tacoma, WA. 

QESZ: Quanterra Environmental Services. Anchorage. AK. 

NT: Not Tested, 

ND: Not Detected. (The nlrrnber in parentheses is the Method Reporting Limit (MRL)). 



Table 2 

Ft. Richardson GW (Fall 98) Landfill 

Method AK1 01, Gasoline Range Organics 

Method 8021A, BTEX 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Gasoline Range Organic% 

Benzene 

Toiuene 

Ethylbenzene 

m,p-Xylene (Sum of Isomers) 

o-Xylene 

A?-3"lC 

11'10'98 

Water 

16WA 

SAS 

77006-03 

11!12Ka 

:1/17:95 

rng]L 

ND (0.001) 

ND (0.001) 

ND (0.001 j 

ND (0.002) 

ND (3 001) 

AP-3013 

llfiOi98 

Water 

12WA 

SAS 

77006-01 

1 l/12/98 

1 1 I1 7198 

mglL 

ND (0.05) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 
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QA Dup 

AP-3013 

1 l/10/98 

\Nater 

13WA 

QESZ 

0633690001 SA 

1 l/l II98 

11 /I 9198 

mg/L 

QC Dup 

AP-3013 

1 l/10/98 

Water 

14WA 

SAS 

77006-02 

11 II 2198 

11117/98 

mg/L 

ND (0.10) ND (0.05) 

NT ND (0.001) 

NT ND (0.001) 

NT ND (0.001) 

NT ND (0.002) 

NT ND (0.001) 

AP-3014 

10128198 

Water 

04WA 

SAS 

76704-02 

1 O/30/98 

1 l/l II98 

mg/L 

ND (0.05) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

SAS: Sound Analytical Services. Tacoma, WA. 

QESZ: Quanterr-a Envll-onmental Services. Anchorage. AK. 

8: Not Detected. (Analytes was detected in the associated method blank). 

J: Estimated Value. 

NT: Not Tested. 

ND: Not Detected. (The nlrmher ill parentheses is the Method Reporting Limit (MRL)). 



Table 2 

Ft. Richardson GW (Fall 98) Landfill 

Method AKlOl, Gasoline Range Organics 

Method 8021A, BTEX 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

m,p-Xylene (S~rm of Isnmers) 

o-Xylene 

AP-3015 

1 O/Z%!98 

water 

05\NA 

SAS 

75704-03 

10130/9% 

11:11/9% 

mglL 

0.32 

k!D (O.On!) 

ND (0.03: j 

r,J 3 ( 0.0 ,y : j 

P./D (I).@021 

ND (0 001) 

AP-3219 

1 O/27/98 

Water 

02\NA 

SAS 

76666-02 

lOi29!98 

10/30!98 

rng/L 

ND (0.05) 

ND (0.001) 

ND (0.001) 

I\?D (0.001) 

ND (0.002) 

ND (0.001) 

FTR 41296 

Page 2 of 3 

AP-3220 

11 I1 2198 

Water 

15WA 

SAS 

77065-01 

llil6l98 

11/17/98 

mg/L 

ND (0.05) 

0.0003 J 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

AP-3221 

11/2/98 

Water 

06WA 

SAS 

76797-01 

1114198 

11117l98 

mg/L 

0.057 J 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

AP-3222 

10128/98 

Water 

03WA 

SAS 

76704-01 

1 O/30/98 

11/11/98 

mg/L 

0.012 J 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

SAS: Sound Analytical Services. Tacoma. WC 

J: Estimated Value. 

ND: Not Detected. (The n(lmhcr in parentheses is the Method Reporting Limit (MRL)) 



Table 2 

Ft. Richardson GW (Fall 98) Landfill 

Method AKlOl, Gasoline Range Organics 

Method 8021A, BTEX. 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

m,p-Xylene (Sum of Isnmers) 

o-Xylene 

FR-I 

1 1!3!98 

Water 

08WA 

SAS 

75833-02 

1 1 I5198 

11117:98 

mg!L 

ND (0.05) 

ND (0.001) 

ND 10.001) 

ND (0.001) 

r:3 (0.002) 

ND (0 001) 

QC Dup 

FR-I 

11 I3198 

Water 

09WA 

SAS 

76833-03 

11 I.5198 

11 II 7198 

mg/L 

ND (0.05) 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 
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QA Dtip 

FR-I 

11 I3198 

Water 

1 OWA 

QESZ 

0633510001 SA 

11 I4198 

1 1 I9198 

mg/L 

FR-2 

1119198 

Water 

11WA 

SAS 

76973-01 

1 l/l II98 

1 III 7198 

mg/L 

ND (0.1) ND (0.05) 

NT ND (0.001) 

NT ND (0.001) 

NT ND (0.001) 

NT ND (0.002) 

NT ND (0.001) 

FR-3 

1113l98 

Water 

07WA 

SAS 

76833-01 

11 I5198 

11 /17/98 

mg/L 

ND (0.05, 

ND (0.001) 

ND (0.001) 

ND (0.001) 

ND (0.002) 

ND (0.001) 

SAS: Sound Analytical Servws. Tacoma, WA. 

QESZ: Qt~anterra Environmrntal Services, Anchorage, P-K. 

J: Estimated Value. 

NT: Not Tested. 

ND: Not Detected. (The ntrrnber in parentheses is the Method Reporting Limit (MRL)). 
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Table 3 

Ft. Richardson GW (Fail 98) Landfill 
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Parameters 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

AP-3010 AP-3013 

1 I:1 0198 1 Ill 0198 

Water Water 

16WA 12WA 

SAS SAS 

77006-03 77006-01 

ili12i98 1 l/12/98 

11:12 - 23198 11112 - 23198 

mg’L mg/L 

QA Dup QC Dup 

AP-3013 AP-3013 

1 l/10/98 1 l/10/98 

Water Water 

13WA 14WA 

QESZ SAS 

0633690001 SA 77006-02 

1 l/l I/98 11/12/98 

11/12 - 18198 11/12 - 23198 

mg/L mglL 

AP-3014 

1 O/28/98 

Water 

04WA 

SAS 

76704-02 

1 O/30198 

10130 - 11/9/98 

mg/L 

Chloride 15 7.6 7.4 7.6 @.58 

Nitrogen, Nitrate-Nitrite 0 31 0.87 0.88 0.86. ND (0.3) B 

Sulfate 16 22 19.1 22 6.1 

Total Dissolved Solids 320 210 252 250 110 

Total Organic Carbon(TOC) 3.9 B 1 B ND (1) 2.6 B 9.5 B 

Turbidity(NTU) 11 1.8 ND (1) 1 .6 36 J 

SAS: Sound Analytical Services. Tacon~. WA 

QESZ: Qtranterra Environmental Services, Anchorage. AK. 

J: Estimated Value. 

B: Analyte was detected in the associated method blank. 

ND: Not Detected. (The number- in parentheses is the Method Reporting Limit (MRL)) 



Table 3 

Ft. Richardson GW (Fall 98) Landfill 

Parameters 
October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

AP-3015 AP-3219 AP-3220 

1 Z ‘25 ‘98 1 O/27:98 1 I/l 2198 

\S!ater Water Water 

0 5 ‘.;‘;: ; 02WA 1 SWA 

SAS SAS SAS 

76706-03 76666-02 77065-01 

1 C3c 98 iC!f29/98 . 1 l/l 6198 

10 30 - 11!9:98 1 O/29 - II/2198 1 l/l 6 - 25198 

l???n’L mg:L mg!L 

AP-3221 AP-3222 

11 I2198 1 O/28/98 

Water Water 

06WA 03WA 

SAS SAS 

76797-01 76704-01 

11 I4198 1 O/30/98 

1 l/4 - 9!98 1 O/30 - 11 I4198 

rng/L mg/L 

Chloride 1 1 1 2.9 4.8 J 

Nitrogen, Nitrate-Nitrite 7.” 0.57 0.18 0.56 .J 0.78 J 

Sulfate 21 4.5 15 17 J 21 

Total Dissolved Solids 2 7, n Ud 100 270 J 400 J 240 

Total Organic Carbon (TOC) 052 3 7.3 8.4 6 2.4 B 

Turbidity (NTU) 1 5 J 150 2.4 J 3.4 J 

FTR 41299 
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8.7 

0.88 B 

0.5 J 

SAS: Sound Analytical Sel-vices. Tacoma, WA. 

J: Estimated Value. 

B: Analyte was detected in the associated method blank. 

ND: Not Detected. (The number in parentheses is the Method Reporting Limit (MRL)) 



Table 3 

FTR 41300 
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Ft. Richardson GW (Fall 98) Landfill 

Parameters 

October/November 1998 

LOCATION OF SAMPLE: FR-1 

DATE OF SAMPLE: 1113’98 

TYPE OF SAMPLE: Water 

FIELD SAMPLE ID: 98FRL- 08WA 

TESTING LABORATORY: SAS 

LABORATORY SAMPLE ID: 76833-02 

DATE RECEIVED: 1 115l98 

DATE ANALYZED: 1 l/5 - 9198 

CONCENTRATION UNITS: rngiL 

QC Dup 

FR-1 

1113198 

Water 

09WA 

SAS 

76833-03 

1115l98 

1 l/5 - 9198 

ingIL 

Chloride 8.5 6.6 

Nitrogen, Nitrate-Nitrite 0.92 

Sulfate 

Total Organic Carbon (TOC) 

0.96 

21 

230 

2.4 8 

1 .I 

21 18.9 23 13 

Total Dissolved Solids 240 233 2.50 200 

0.62 8 ND (1 .O) 0.63 0.72 8 

Turbidity (NTU) 1.2 ND (1 .O) 4.0 15 

QA Dup 

FR-1 FR-2 

II I3198 1119l98 

Water Water 

1 OWA IIWA 

QESZ SAS 

0633510001 SA 76973-01 

FR-3 

1113198 

Water 

07WA 

SAS 

76833-01 

11/4!98 1 l/l l/98 11 I5198 

1 l/5 - 18198 1 l/13 - 23198 1 II5 - 9198 

kg/L mg/L mg/L 

7.6 

0.94 

11 2.7 

0.91 . 0.39 

SAS: Sound Analytical Services. Tacoma. WA. 

QESZ: Quanterra Environmental Services. Anchorage. AK. 

B: Analyte was detected in the associated method blank. 

ND: Not Detected. (The number in pat-entheses is the Method Reporting Limit (MRL)) 



Table 4 

Ft. Richardson GW (Fall 98) Landfill 

8 RCRA Metals (Total) 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Potassium 

Mercury 

Selenium 

Silver 

Sodium 

AP-3010 

11 :10:98 

Water 

15\N& 

24s 

77006-03 

1 l/12:98 

11!23 - 25198 

mg:L 

ND (0 002j 

0.012 

ND (0 001) 

0.005 J 

0.00031 J 

ND (5) 

ND (0.0002) 

0 0029 J 

ND (0.0001) 

3. 3 

QC Dup 

AP-3013 AP-30: 3 

11 /I O/98 1 l/l O/98 

Water Water 

12WA 13WA 

SAS QESZ 

77006-01 0633690001 SA 

11 I1 2!98 1 l/l I/98 

1 l/23 - 25198 11 /I 9 - 23198 

mg/L mg/L 

0.00091 J ND (1 .O) 

0.0096 ND (1 .O) 

ND (0.001) ND (1 .O) 

ND (0.01) NO (1.0) 

ND (0.001) ND (1.0) 

ND (5) ND (I .O) 

ND (0.0002) ND (1 .O) 

0.0011 J.B ND (1 .O) 

ND (0.0001) J ND (1.0) 

3.2 ND (1 .O) 

FTR 41301 
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QA Dup 

AP-3013 AP-3014 

11 /I O/98 10128198 

Water Water 

14WA 04WA 

SAS SAS 

77006-02 76704-02 

11 /I 2198 1 O/30/98 

11123 - 25198 11/12- l3:98 

mg/L mg/L 

0.00085 J 0.0057 

0.009 0.043 

ND.(O.OOl) ND (O.OOli 

ND (0.01) ND (0.01) 

ND (0.001) 0.003 

3.1 J ND (5) 

ND (0.0002) ND (0.0002) 

0.0039 J.B 0.0033 

ND (0.0001) J ND (0.0005) 

3.1 5.2 

SAS: Sound Analytical Services, Tacoma. WA. 

QESZ: Quanterra Environmental Sel-vices. Anchorage. AK. 

J: Estimated Value. 

B: Analyte was detected in the associated method blank. 

ND: Not Detected. (The nlrrnher in parentheses is the Method Reporting Limit (MRL)) 
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Ft. Richardson GW (Fall 98) Landfill 

8 RCRA Metals (Total) 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Potassium 

Mercury 

Selenium 

Silver 

Sodium 

AP-3015 

1 O/28:98 

Water 

05WA 

SAS 

76704-03 

1 O/30:98 

11112 - 13198 

mg;L 

AP-3219 

1 O/27/98 

Water 

02WA 

SAS 

76666-02 

1 O/29/98 

1 l/09/98 

mg/L 

ND (0.001) 0.012 J 

0 016 0.13 

ND (0.001) ND (0.001) 

ND (0.01) 0.028 

0 0011 0.01 

ND (5) ND (5) 

ND (0.0002) 0.0019 

ND (0.003) 0.0043 

ND (0.0005) 0.00055 

4 1.4 

AP-3220 

11 I1 2!98 

Water 

15WA 

SAS 

7706501 

1 I/16/98 

llt23 - 25198 

mg/L 

0.0059 

0.074 

ND (0.001) 

ND (0.01) 

ND (0.001) 

2.2 J 

ND (0.0002) 

0.017 

ND (0.0005) 

31 

AP-3221 

11 I02198 

Water 

06WA 

SAS 

76797-01 

11 I04198 

11/09/98 

mg/L 

AP-3222 

10128198 

Water 

03WA 

SAS 

76704-01 

1 O/30/98 

11112 - 13:98 

mg/L 

ND (0.005) J ND (O.OOlj 

0.033 J 0.0081 

ND (0;005) J ND (0.001) 

ND (0.01) J ND (0.01) 

ND (0.005) J ND (0.001) 

ND (5) J ND (5) 

0.00017 J ND (0.0002; 

0.011 J ND (0.003) 

ND (0.0025) J ND (0.0005) 

4.5 J 3.4 

SAS: Sound Analytical Servtces. Tacoma, WA. 

J: Estimated Value. 

ND: Not Detected. (The number in parentheses is the Method Reporting Limit (MRL)) 



Table 4 

Ft. Richardson GW (Fall 98) Landfill 

8 RCRA Metals (Total) 

October/November 1998 

LOCATION OF SAMPLE: 

DATE OF SAMPLE: 

TYPE OF SAMPLE: 

FIELD SAMPLE ID: 98FRL- 

TESTING LABORATORY: 

LABORATORY SAMPLE ID: 

DATE RECEIVED: 

DATE ANALYZED: 

CONCENTRATION UNITS: 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Potassium 

Mercury 

Selenium 

Silver 

Sodium 

FR-1 

ll!O3:98 

Water 

08Wk 

SAS 

76833-02 

11!05’98 

1 1:09;9s 

rncj ‘L 

ND (0 001) J 

0.0061 

ND (0 001) 

ND (0.01) 

h1.D (0.001) 

ND ( 5) 

0 00~32 

0 005 

ND (0.0005) 

2.6 

QC Dup 

FR-1 

1 l/03/98 

Water 

09WA 

SAS 

76833-03 

11!05!98 . 

11109!98 

mgll- 

0.00079 J 

0.006 

ND (0.001) 

ND (0.01) 

ND (0.001) 

ND (5) 

ND (0.0002) 

0.0038 

ND (0.0005) 

2.5 
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QA Dup 

FR-1 

11 I03198 

Water 

IOWA 

QESZ 

0633510001 SA 

11/04/98 

II/19 - 23198 

mg/L 

ND (0.0020) 

ND (0.0020) 

ND (0.0010) 

ND (0.0040) 

ND (0.0012) 

ND (1.5900) 

ND (0.200) 

ND (0.0019) 

ND (0.0080) 

ND (0.0800) 

FR-2 

11/09/98 

Water 

IIWA 

SAS 

76973-O 1 

1 l/l II98 

1 II23 - 25198 

mg/L 

ND (0.001) 

0.0096 

ND (0.001) 

0.005 J 

ND (0.001) 

ND (5) 

ND (0.0002) 

0.0038 J 

0.00071 J 

3 

FR-3 

11/03/98 

Water 

07WA 

SAS 

76833-01 

11 I05198 

11 to9198 

mg/L 

ND (0.001) J 

0.01 

ND (O.OO!) 

0.015 

ND (0.001) 

ND (5) 

ND (0.0002) 

0.0038 

ND (0.0005) 

1.5 

SAS: Sound Analytical Services, Tacoma, WA. 

QESZ: Quanterra Environmental Ser-vices. Anchorage. AK. 

J: Estimated Value. 

ND: Not Detected. (The tllIrntkr 11) p;l!-rr!theses is the Method Reporting Limit (MRL)). 
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Page 1 of 3 Table 5 

Ft. Richardson GW (Fail 98) Landfill 

8 RCRA Metals, Dissolved 

October/November 1998 

LOCATION OF SAMPLE: AP-3010 

DATE OF SAMPLE: 36109 

TYPE OF SAMPLE: Water 

FIELD SAMPLE ID: 98FRL- 16WA 

TESTING LABORATORY: SAS 

LABORATORY SAMPLE ID: 77006-03 

DATE RECEIVED: 361 11 

DATE ANALYZED: 36122 

CONCENTRATION UNITS: rng/L 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Potassium 

Selenium 

Silver 

Sodium 

0.00065 J 

0.011 

0.0017 

ND (0.01) 

!D (C 001) 

?JD (0 n002j 

ND (5) 

ND (0.003) 

0.00075 

3.3 

AP-3013 

36109 

Water 

12WA 

SAS 

77006-01 

36111 

1 II23 - 25198 

rnglL 

0.0011 

0.0095 

ND (0.001) 

ND (0.01) 

ND (0.001) 

ND (0.0002) 

ND (Sj 

ND (0.003) 

ND (0.0005) 

3.2 

QA Dup QC Dup 

AP-3013 AP-3013 

36109 36109 

Water Water 

13WA 14WA 

QESZ SAS 

0633690001 SA 77006-02 

36110 36111 

11119 - 23198 1 l/23 - 25198 

mg/L mg/L 

ND (1 .O)- 0.00094 J 

ND (1 .O) 0.009 

ND (1 .O) ND (q.001) 

ND (1 .O) ND (0.01) 

ND (1 .O) ND (0.001) 

ND (1 .O) ND (0.0002) 

ND (1 .O) ND (5) 

ND (1 .O) ND (0.003) 

ND (1 .O) ND (0.0005) 

ND (1 .O) 3.1 

AP-3014 

36096 

Water 

04WA 

SAS 

76704-02 

36098 

36111 

mg/L 

ND (0.001) 

0.0056 

ND (0.001) 

ND (0.01) 

ND (0.001) 

ND (0.0002) 

3.1 J 

ND (0.003) 

ND (0.0005) J 

4.3 

SAS: Sound Analytical Services. Tacoma, WA. 

QESZ: Quanterra Envil-onmental Services. Anchorage, AK. 

J: Estimated Value. 

ND: Not Detected. (The IIIII~~F;I~ 111 parentheses is the Method Reporting Limit (MRL)). 
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Table 5 

Ft. Richardson GW (Fall 98) Landfill 

8 RCRA Metals, Dissolved 

October/November 1998 

LOCATION OF SAMPLE: AP-301 

DATE OF SAMPLE: 36035 

TYPE OF SAMPLE: Water 

FIELD SAMPLE ID: 98FRL- 05WA 

TESTING LABORATORY: SAS 

5 

LABORATORY SAMPLE ID: 76704-03 

DATE RECEIVED: 36098 

DATE ANALYZED: 36111 

CONCENTRATION UNITS: mg!L 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Potassium 

Selenium 

Silver 

Sodium 

0.00079 J 

0.0077 

ND (0.001) 

ND (0.01) 

ND (0 001) 

ND (0 0002) 

21 J 

ND (0.003) 

ND (0 0005) 

3.5 

Page 2 of 3 

AP-3219 AP-3220 AP-3221 AP-3222 

36095 36111 36101 36096 

Water Water Water Water 

02WA 15WA 06WA 03WA 

SAS SAS SAS SAS 

76665-02 77065-01 76797-01 76704-01 

36097 36115 36103 36098 

36108 1 l/23 - 25198 36108 11 il2 - 13198 

mg/L mg/L mg/L mg/L 

ND (0.001) J 0.0076 J ND (0.005) J 0.00074 J 

0.0022 J 0.073 0.036 J 0.0069 

ND (0.001) ND (0.001) ND (0.005) J ND (0.001) 

ND (0.01) ND (0.01) ND (O.dl) J ND (0.01) 

ND (0.001) ND (0.001) ND (0.005) J ND (0.001) 

ND (0.0002) ND (0.0002) 0.00053 J ND (0.0002) 

ND (5) 2.5 J ND (5) J 1.6 J 

ND (0.003) 0.015 J 0.0091 J ND (0.003) 

ND (0.0005) J ND (0.0005) J ND (0.0025) J ND (0.0005) J 

1.2 31 5.2 J 2.9 

SAS: Sound Analytical Serwces. Tacoma, WA. 

J: Estimated Value. 

ND: Not Detecteci. (The nilrnher in parentheses is the Method Reporting Limit (MRL)) 



Table 5 

Ft. Richardson GW (Fall 98) Landfill 

8 RCRA Metals, Dissolved 

October/November 1998 

LOCATION OF SAMPLE: CR-1 

DATE OF SAMPLE: 35102 

TYPE OF SAMPLE: Water 

FIELD SAMPLE ID: 98FRL- 08WA 

TESTING LABORATORY: SAS 

LABORATORY SAMPLE ID: 75833-02 

DATE RECEIVED: 35104 

DATE ANALYZED: 36108 

CONCENTRATION UNITS: :nglL 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Potassium 

Selenium 

Silver 

Sodium 

0.0011 J 

0.0073 

b!D (0 001) 

ND (0.01) 

ND (0.001) 

ND (0 GO!I2) 

ND (5) 

PlD (0.003) 

QA Dup QC Dup 

FR-1 FR-1 

36102 36102 

Water Water 

1 OWA 09WA 

QESZ SAS 

0633510001 SA 76833-03 

36103 36104 

1 l/19 - 20198 36108 

mg/L mg/L 

ND (0.0020) 0.00073 J- 

ND (0.0020) 0.0075 

ND (0.0010) ND (0.001) 

ND (0.0040) ND (0.01) 

ND (0.0012) ND (0.001) 

ND (1.5900) ND (0.0002) 

ND (0.200) ND (5) 

ND (0.0019) ND (0.003) 

FTR 41306 

Page 3 of 3 

FR-2 

36108 

Water 

l1WA 

SAS 

76973-01 

36110 

1 II23 - 25198 

mg/L 

0.001 J 

0.0094 

ND (0.001) 

ND (O.dl) 

ND (0.001) 

ND (0.0002) 

ND (5) 

ND (0.003) 

ND (0.0005) J ND (0.0080) ND (0.0005) J ND (0.0005) J 

3 ND (0.0800) 3.1 2.9 

FR-3 

36102 

Water 

07WA 

SAS 

76833-01 

36104 

36108 

mglL 

ND (0.001) J 

0.0087 

ND (0.001) 

ND (0.01) 

ND (0.001) 

0.00034 

ND (5) 

ND (0.003) 

ND (0.0005) J 

1.8 

SAS: Sound Analytical Services. Tawrna. WA. 

QESZ: Quanterra Environrnenl~l Services, ,knchorage. AK. 

J: Estimated Value. 

ND: Not Detected. (The number in parentheses is the Method Reporting Limit (MRL)). 



FTR 41307 

Table 6 

/i Well Number Date 

VOC 8260B 

j Benzene 

; Nov-97 ND(0.4) / ND(0.4) ND(0.4) ND(0.4) 
/I I May-98 ND(l) 1 ND(l) ND(l) ND(l) 
/ 
ND(1); Nov-98 ! ND(I) ND(l) ! ND(l) 

I ND(l) I NW) 

j ND(0.5) j ND(0.5) 1 ND(0.5) jJ AP-3013 : Ott-95 
b-96 

1 ND(O.Sj 
0.052 I 0.088 0.032 0.119 I 

I Nov-96 ND(l) / ND(l) ND(l) ND(l) I 
: May-97 ND(0.5) i ND(0.5) ND(0.5) ND(0.5) 
’ Dee-97 ND(0.4) i ND(0.4) ND(0.4) ND(0.4) 
/ Jun-98 ND(l) / ND(l) j ND(l) ’ ND(l) 
/ Nov-98 ~ ND(l) I ND(l) ! ND(l) ND(l) 

AP-30 14 1 Ott-95 NW-4 1 ND(2) NW) ND(2) 

i Jun-96 0.062 1 ND(0.2) 
, 

ND(0.2) ND(0.2) 

: Nov-96 ND(l) 1 ND(l) ND(l) ND(l) 
j May-97 ND(0.5) I ND(0.5) ND(0.5) ND(0.5) 

ii 
II j Dee-97 ND(0.4) i ND(0.4) ND(0.4) ND(0.4) 
1 / / Jun-98 1 ND(l) 1 ND(l) 1 ND(l) 1 ND(l) II 

/( i Nov-98 j ND(l) ( ND( 1) ( ND(l) 1 ND(l) 
1 AP-3015 

AP-3019 

j Ott-95 1 NW9 1 ND(2) 1 ND(2) 1 NW) II 

! Jun-96 ND(0.2) i ND(0.2) 1 ND(0.2) 1 ND(0.2) 
Nov-96 ND(l) / ND(l) ( ND(l) ( ND(l) 
Mav-97 NA !  NA ! NA 1 NA 

Dee-97 

Jun-98 

ND(0.4) : ND(0.4) ND(0.4) ND(0.4) ;( 

ND(l) i ND(l) ND(l) ND(l) 
/ ND(l) ND(l) ND(l) I j Nov-98 1 ND(l) 

Ott-95 1 ND(0.5) / ND(0.5) 1 ND(0.5) 1 ND(0.5) I 
I Jun-96 j NA j NA 1 NA 1 NA I 

/I 

!  Nov-96 

j May-97 
/ Dee-97 
j Mav-98 

) NA i NA ) NA 1 NA 
/ NA i NA I NA NA 
1 ND(0.4) 1 ND(0.4) ND(0.4) ND(0.4) 

1 ND(l) i ND(l) ND(l) ND(l) 
’ NA i Nov-98 

AP-3220 : Ott-95 NA 
/ Jun-96 0.073 

j NA NA 1 NA 
i 0.3 ND(0.2) j ND(0.2) 

II j Nov-96 1 ND(l) 1 ND(l) 1 ND(l) 1 ND(I) I 
/ iMay- 
1 Dee-97 I 

May-98 
! NW-98 

/ ND(0.5) j ND(0.5) ND(0.5) ND(0.5) 
( 7.7 I ND(0.4) ND(0.4) ND(0.4) 
( ND(l) j NDC.1 j ND(l) ND(l) 
) 0.31 j YD(l;) 1 ND(l) ! ND(l) 

ND: Not Detected. (Ths number m parentheses ts the Method Reporttng Llmtt CMRL)). 

VA: .Xot Avatlahlr (Q’eli not sample& 

. 
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Date Benzene 
(!-@A 

voc 8260B 

Toluene 

wu 

Ethylbenze 
(ug/L) 

2of2 

Total 
Xylenes 

Nov-96 
May-97 

Dee-97 

ND(l) ’ ND(l) ND(l) ND(l) 
ND(0.5) ND(0.5) ND(0.5) ND(0.5) 

ND(0.4) ND(0.4) ND(0.4) ND(0.4) 
1 May-98 1 ND(l) [ ND(l) 1 ND(I) 1 ND(l) 

E ND(l) Nov-98 

AP-3222 1 Ott-95 1 ND(0.5) 0.2 
1 Jun-96 1 ND(0.2) 0.05 

ND(l) 
ND(0.5) 

’ ND(0.4) 

FR- 1 

i ND(l) I NW) I ND(l) 
I ND(l) 

- ~ ~~~ 
I ND(l) ND(l) / 

Ott-95 NW.) ND(2) ND(2) NW) 4 

Jun-96 ND(0.2) ND(0.2) ND(0.2) ND(0.2) 4 

Nov-96 ND(l) ND(l) ND(l) ND(l) 
May-97 ND(0.5) ND(0.51 1 ND(0.5) ( ND(0.5) i 

Nov-97 ND(0.4) ND(0.4) ( ND(0.4) 1 ND(0.4) 
-j 
‘1 -: 

May-98 ND(l) ND(l) 1 ND(l) 1 ND(l) 
I 

ND(I) Nov-98 ND(l) ND(l) ND(l) 1 

FR-2 Ott-95 
Jun-96 
Nov-96 
May-97 
Dee-97 

May-98 

ND(2) NW) NW) NW) i 
ND(0.2) ND(0.2) ND(0.2) ND(0.2) ! 

ND(l) ND(l) NW) ND(l) 
ND(0.5) ND(0.5) ND(0.5) ND(0.5) 1 

ND(0.4) ND(0.4) ND(0.4) ND(0.4) 

ND(I) ND(l) ND(I) ND(l) 

)I 1 FR-3 

Nov-98 ND(I) 

ND(0.4) 

ND(l) 

ND(2) rND(2) 1 NW) -: 
‘D(0.2) 1 ND(0.2) 1 ND(0.2) 

1 Nov-98 ND(l) 

SD: Not Detected. (The number in parentheses IS the Method Reportin Limit (MRL)) 
NA Sot Available (Well not sampled) 
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Table 7 Gasoline Range Organics (AKlOl) 

AP-3013 

AP-3014 

AP-3015 

AP-3019 

AP-3220 

AP-3221 

AP-3222 

FR-1 

FR-2 

FR-3 

I j 

ND(0.05) 0.02s ND(O.05) ! ND(O.OSj 1 ND(0.05) 1 , ND (0.05) 1 ND 

ND(0.05) ND(0.0098) i 0.584 ND(0.05) 
I 

I ND(O.05) ND(0.05) 
I 
I ND 

j ND(0.05) 0.079 ND(0.05) NA ' ND(0.05) ' ND(O.OSj 0.32 
/ 

/ ND(0.05) NA 1 NA 3 NA ND(0.05) ND(0.05) NA 

NA ND(0.0098) 0.026 ND(0.05) 0.03 ND(0.05) ND 

1 ND(O.05) ND(0.0098) 0.058 ND(0.05) ND(0.05) 0.015 0.057 

ND(0.05) ND(0.0098) 0.021 ND(0.05) ND(O.05) ND(0.05) ] 0.012 

/ ND(0.05) ND(0.0098) 0.026 ND(0.05) ND(0.05) ND(0.05) ND 
I 

j ND(0.05) i ND(0.0098j 0.025 ND(0.05) ND(0.05) ND(0.05) ND 

ND(0.05) ND(0.0098) 0.028 ND(0.05) 0.026 ND(0.05) ND 

ND: Not Detected. (The number in parentheses is the Method Reportmg Limit (MRL)). 
NA: Not Available (Well not sampled) 
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Total Metals 

/ 

Well j 
I 

j Arsenic j Barium 
I 

1 Cadmmm i Chrommm / Lead i Mercury 

!  I I 
/ 

j Potassium ; Selenium 1 Silw I S~.ldiU 

I 
I 

I 
I I I 

I I 
I !  111 

, 
I 

I !  I 

/ Number 1 Date I (,Lig/L) / (pg/Lj (I@-) 1 (pg/L) : <ugiL) i 
j [pf;Ll 

j ND(0.2)1 14 / 1.8 I ND(0.17) 1 1800 [ ND(l.5) 1 ND(O.?i j 3200 

AP-3010 

Jun-96 1 ND(0.8) 10 

Nov-96 1 2 10 ’ ND(5) !  6 2 1 XD 1100 / ND(5) / ND(S) i 3500 

May-97 / 3 32 ND(4) 27 14 / ND(0.5) ND(2000) i ND(5) !  ND(l0, j 3900 i 

Nov-97 ) ND(l) 10 ND(0.5) 6 0.83 ( NDi0.2) ND(l000) !  ND(2) ND(0.S j 3200 / 

j May-98 / ND(I) 1 14 1 ND(0.5) 1 9.7 1 1.8 1 ND(0.2) 1 ND(5( 100) 1 ND(2) ND(O.5) ; 3600 ; 

’ ND (2) 12 ND(l) 1 5 , 0.3i / ND(0.2) 1 ND(l( 100) !  2.9 ND(O.5) !  3300 

AP-3013 1 Ott-95 ND(5) 7 1 ND(5) j ND(l0) ND(2) j ND(0.5) 1 ND(lOOOj j ND(5) ND(5) ; 3000 

1 Jun-96 ND(0.8) 7.5 !  ND(0.2) ) 1.2 0.27 / NDcO.17) , 1 1200 j ND(l.51 ND(0.3) !  2900 : 

/ Nov-96 j 2 8 ; ND(5j [ ND(l0) ND SD ( 700 
I 
I ND(5j ’ 

j Mav-97 

!  ND(5! !  3iO0 

1 1 17 1 ND(d) !  NDiSj 1 j ND(0.5) 1 2600 / ND(5j / ND(l0) / 3360 

1 Dee-97 1 ND(l) 8.2 1 tiD(O.S)j FD(lO) 1 16 j ND(0.2) [ ND(lOOO) !  .ND(2) j ND(O.5) j 2900 
1 Jun-98 1 ND(l) 1 7.9 1 ND(0.5) 1 ND(I0) 1 0.32 1 ND(0.2) 1 ND(5000) I ND(?) ( ND(O.5) 1 3300 

ND( 10) 1 ND(2) / ND(0.5) 1 1000 1 ND(S) I ND(j) I 2560 

(ND(0.2) 1 ND(8.7) / ND(0.27) / ND(0.17) [ 1100 !  ND(1.5) 1 0.41 I 2900 :; 
;I Nov-96 
1 

ND(5) 7 NW1 ND ND / ND 1 1100 i ND(S) 1 ND(j) 2800 ,I 

I 
May-97 9 118 ND(4) 25 10 1 0.2 1 2500 ND(5) 1 ND(l0) 4520 j/ 

I Dee-97 ND( 1) 13 ND(0.5) ND(lO) 0.78 i ND(0.2) !  ND(lOOO) ND(2) j ND(0.5) 2700 1 

Jun-98 ND(l) 9.9 ND(0.5) NDilO) 0.51 1 ND(0.2) ND(5000) ND(2) I ND(O.5) 

Nov-98 5.7 43 lrppp ND(l) 1 ND(lO) 3 ND10.2) ND(5000) 3.3 i ND(0.5) 

3700 1 

f AP-3015 Ott-95 1 ND(5) 63 1000 

i 

ND(5) 10 NW!) j 7 ’ ND(5) 

5200 ,/ 

ND(j) 3590 

1 ND(0.8) 12 

/i 

!  p-T;6 1 ND(0.2) ND(8.7) 1.1 j ND(0.17) 2300 ND{ 1.5) ND(0.3) 2900 Ij 

/I 

c 14 ND(5) !  8 3 j KD 900 ND(S) !  ND(S) 3200 ‘! 

May-97 NA NA NA ~NA NA I KX NA , NA ( NA NA 1 

’ Dee-97 ND( 1) 9.4 ND(0.5 1 I ND!lOj 13.71 / ND(O.2) i ND(l000) j ND(2) i ND(0.5) 1 3100 ,! 

; Jun-98 ND(l) NDjlO) ND(0.5j 1 ND(l0) / 0.4 1 ND(0.2) 1 ND(5000) !  ND(2) 1 ND(0.5) I 3300 ,j 

NW-98 ND(2) 16 ND(l) 1 ND(lO) 
I 
/ i.! [ ND(0.2) 1 ND(5000) I ND(3) ( NDcO.5) 1 4000 j , ~~- 

1 NW) INDIE ~~ ] ND(2j / ND(0.5) j 500 / ND(5) / ND(5i i 1300 Ott-95 j ND(5) 

ND: Yor Detected. (The number m parentheses IS the Method Reporrmg Ltmit (MRL)) 
SA: Snt Awlablt: (Well not sampled) 
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j/ Table 8 ( Total Metals Zof7 

Ocr-95 NA NA NA NA 
Jun.96 3.9 100 ND(0.2) 2.2 
Nov-96 4 78 ND(5) 4 

I  

j NA ) NA 1 NA 1 NA 1 NA 1 NA 
1 1.7 1 ND(0.17) 1 2900 1 7.4 j ND(0.3) 1 17000 
13 1 ND 3600 i ND(j) ( ND(5j 1 17600 

May-97 15 221 NW41 32 15 1 ND(0.5) 4300 ND(5) ND(10) 28000 
Dee-97 8.9 120 0.46 ND(lO) 5 . 1 0.24 4900 18 ND(0.5) 17000 
May-98 8.6 150 0.68 4.8 12 ( 0.32 2900 6.5 ND(0.5) 20000 

ND(5) ) 30 [ ND(2) [ ND(0.5) 1 2000 [ ND(5j 1 NW3 [ 4980 
I.59 ( ND(0.17) 1 1800 1 ND(I.Sj 1 ND(0.3) 1 4500 

ND(4) ( 10 [2 ( ND(0.5) 1 2100 ( ND(S) ( ND(I0) ! 4480 
1.59 1 ND(0.2) 1 ND(lOOO) 1 ND(2) I ND(0.5j 1 3700 

TD(2) ND(0.5)~ 1 tiD(l000) ND(5) NW) ! 2600 
.7) ( ND(0.27) ND(0.17) 1600 ND(1.5) ND(0.3) 2800 

1 ND ND 800 ND(5) NW) 3100 
) 2200 NW3 ND(l0) 3420 

3) 1 ND(0.5) 1 ND(0.2) ND(1000) ND(2) ND(0.5) 3200 
1 ND(0.5) 1 ND(0.2) ND(5000) ND(2) ND(0.5) 3300 ' 

t NW) (3600 i 
Jun-98 1 1.8 1 ND(0.5) 1 160 1 9.4 1 0.2 1 ND(5000) ( ND(2) 1 0.35 1 2500 
NW-98 1 ND(l) 1 10 1 ND(l) I5 1 ND(l) ( ND(0.2) ( ND(5000) 1 3. 8 ! ND10.5) 1 1500 

ND. Not Detected. (The numkr 111 parrnthexs IS the Method Rrporrm_g Llnut IMRL)). 

NA: Not Available (Well not sampled) 
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1 Table 9 , 
il 

Dissolved IMetals ’ lot.2 

well j 

Number / Dare 
I 

j Arsenic M3W) 
I 

1 Barium 

1 (pg/L) 

1 Cadmium 1 Chromwm j Lead 
I i ~~ 

j Potassium j Selenium j Silver j Sodium 

I (,LlgiL) I (,ugiL) ; i (UiL) / i&L) 
I I 

I @f/L) j ! (Ll<Z.,L! 
I 

AP-3010 1 Ott-95 / ND(5) I 10 1 ND(5) I ND(l0) i ND(Z) / XD(0.5) i !OOO ; ND(5) i ND(j) / 3200 
( Jun-96 j ND(0.8) ’ 28 ’ ND(0.2) i ND(0.27) / SD(0.17) ’ 1900 

I 
ND(8.7) ; ND(1.5; , ND(0.3) j X00 

1 Nov-96 1 1 16 NW) ND(l0) 2 ND(0.2) 1000 j NW) ND(j) i 3400 :’ 
May-97 ND(5) 31 NW41 NW) NW) XD(0.5) ND(2000) 1 ND(5) ND(l0) / 3820 : 
Nov-97 ND(l) 9.8 ND(0.5) ND(lO) ND(O.5j ND(0.2) ND(lOOO) ( ND(2) ND(0.5) i 3600 : 
May-98 ND(l) 9.9 ND(0.5) ND( 10) ND(0.5) I SD(0.2) ND(5000) 1 ND(0.2) ND(0.5) ( 3400 :I 

I , Nov-98 0.65 11 1.7 ND(lO) ND(0.2) ND(5000) 1 ND(3) 0.75 I 3300 :j 

/j AP-3013 

1 ND(lO) ( ND(0.5) / SD(0.2) 1 ND(lOOO) ! ND(2) ( ND(0.5) ( 3100 

1 ND(lO) 1 0.27 j ND(0.2) 1 ND(SOO0) 1 ~~(0.2) / ~~(0.5) j 3300 : 

nDNDi2) 1 ND(0.2) / 1100 1 ND(5) 1 ND(5) 1 2600 

1 ND(O.Sj ! ND(0.2) 1 ND(l000) [ ND(2) ! ND(,0.5j j 3100 j 

\ID(5) j ND(5j j 1200 

/j 1 Jun-96 j NA ; NA I NA / NA 
,; 

3% 1 NA 1 NA / NA jj 

Nov-96 NA ( NA ] NA ] NA 1 NA -1 NA 1 NA 1 NA ’ NA 1 NA 

May-97 NA 1 NA ) NA ] NA ) NA j NA NA ) NA NA NA j 

Dee-97 ND(l) 1 2.5 i ND(0.5) / ND(lO) ! ND(0.5) ND(0.2) ND(lOOO) I ND(2) ND(0.5) 1400 ‘? 
Jun-98 ND(l) 1 3.4 ( ND(0.5) / 5.2 ! 9.5 ND(0.2) ND(5000) j ND(0.2) ND(0.5) 1200 ,I 
Nov-98 ND(l) I 2.2 I NDllOl 1 ND(l) i ND(0.2) ND15000) 1 ND(3) ND(0.5) 

ND: Not Detected. (The number in parentheses is the Method Reporting Limit (MRLj). 
NA: Not Available (Well not sampledj 
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FTR 41313 

Dissolved Metals 

NA : 

ND(0.27) ND(0.17) 2100 5.4 ND(0.3) 18000 : 

10) ’ ND(2) , ND(0.2) 1900 ND(5j NW3 17200 

10) 1 ND(0.5) 1 ND(0.2) 1 2900 ) ND(0.5) 1 17000 

.O) 1 ND(0.5) [ ND(0.2) [ 2500 ( 5.4 ( ND(0.5) ( 20000 

1 Nov-96 1 NDC0.2) 1 700 

NW) [ ND(lO) 1 ND@ 1 ND(0.5) 1 ND(lOOO) 1 ND(5) ND(5) 1 2750 

ND(lO) 1 NW-‘) ND(0.2) 700 NW) NW) 3000 

ND(S) ( ND12) ND(0.5) ND(2000) NW) ND(l0) 3390 I 

ND(10) / ND(0.5) ND(0.2) ND( 1000) ND@) ND(0.5) 3400 

ND: Not Detected. (The number in parentheses is the Method Reportins Limit (MRL)) 

NA: Nat Available (Well not sampled) 
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Water quality parameters 

+Nitrite Sulfate Total Dissolved To ‘tal Ortzanic 1 Turbiditv I/ 

Ii AP-30 10 
:I 

j/ 

j AP-3013 

ii 

_ .- -.-- -- _-. _ 
171 I1n !  I!? I 7-49 I nA I NlXn 5’1 iI Ott-95 8 .L I.” I 1” , -_, “. ..I \-.-, 

I Jun-96 19  ̂ _̂ .̂ _ ,̂T -- - ?, 
jl 1 U.61 / Ll 1 LLU 1 u.1 1 L.34 

1/ ( Nov-96 1 8.0 1 0.8 I I7 j 206 1 0.5 I 3 !I 

1.8 
1 
1.8 

’ 0.3 / I4 1 299 0.8 I 6.8 iI 
0.36 ! 16 290 1.1 1 7.2 0.3 j 14 265 0.9 ’ 6 ;I 

319 2.0 72.5 
/ 16 290 1.5 4.9 
I 18 / 290 / 1.4 / 13 /I 

May-97 8.1 0.9 i 17 227 ND(0.05) 15.0 ii 
Dee-97 9.3 0.97 1 I9 210 0.55 0.60 

)’ Jun-98 9.2 0.83 I 22 200 0.96 . 0.9 

)I AP-3014 

Nov-98 7. 

Ott-95 1.1 ND(0.2) 1 7.4 I 88 ND(0.5) ! 1.7 I 
II Jun-96 :I 2 0.13 1 11 940 1.3 1 0.59 

I Nov-96 1.2 0.1 1 8.1 43 0.7 ! ND(l) 
I 

Dee-97 May-97 

1.1 0.2 ! 
! 

RO 91 ?A I 175 I 

// 0.84 n 77 
I  Y.,  / ”  . , .  ,  AI- 

“ . _ . ,  / 6.6 95 1 2.1 1 11 
ND(0.3) 1 7.1 52 1 1.4 I 8.6 0.62 ~ 

I 6.1 I 110 I 9.5 ! 36 II 

I.1 A , -.- , 1 .I \“.-, I - Jun-96 I2 I.4 
I 
i 22 1 240 1 0.67 1 11.6 I 

‘/ [ Nov-96 I 9.3 1 I.2 / 18 1 211 1 0.5 1 16 I[ 

j May-97 
/ Dee-97 
r 
j Jun-98 

NA j NA ’ NA 1 NA 1 NA 
11 1.2 20 230 0.81 / j 1 

j j 1 

/+F----1 

13 1.3 23 220 0.87 I 2.2 --y 

/ AP-3019 I 
I, 
i/ 
I il 

’ Ocr-95 
Jun-96 
Nov-96 
rMav-97 

) 1.0 I 3.1 j 40 1.3 ! 60 

NA NA ! NA NA NA NA 

NA NA j NA NA NA NA 
NA I NA i NA I NA NA , NA 

ND: Not Detected. (The number in parentheses is the Method Reporting Limit (MRL)). 
NA: Not Available (Well not sampled) 
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,j Table 10 Water quality parameters 2 of 2 
I 

, 
,j Well Chloride Nitrate +Nitrite 1 Sulfate 
ij Number Date (m?L) (mgW I (w/L? 

,I\p-3117 --a Ott-95 1 8.0 1 205 1 0.3 1 ND(0.5) !I 
/ Jun-96 1 8 1 0.87 1 19 1 240 1 0.6 1 ND(0.2) I 

] Nov-96 1 7.8 1 0.8 1 13 1 170 1 0.4 . I ND(l) 
;j May-97 8.2 0.8 17 244 ND(0.5) 0.41 1 

Dee-97 7.7 0.88 17 250 0.75 
Ij 

ND(0.2) 
May-98 9.4 0.78 18 240 0.76 0.4 

n RX ns 

[ I.0 18 211 ND(0.5) ND(0.5) 
19 240 ND(0.5) 0.50 

1 0.9 12 260 0.4 ND(l) 
Ins IX n 234 ND(0.51 ND12 .O) 

T 0.89 1-20 1 240 1 0.85 1 ND(0.2) II 
1 U.Yb ( LYJ 1 L.4 1 I.1 I/ 

1 248 1 ND(0.5) 1 ND(0.5) 
I 78n I n 53 I79 ii 9 II_ -.-- -._ 

8 [ 288 I 

J 

0.4 2 il 
7 1 294 1 ND(0.5) 1 0.27 !I 
0 1 270 1 0.66 ( 0.9 
0 1 270 1 0.9 2.5 

i/ 

II 
7 Inn II 

ND: Not Detected. (The number in parentheses is the Method Reportmg Limit (MRL)). 
NA: Not Available (Well not sampled) 
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APPENDIX C 

Quality Assurance Report 
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2.5 March 1999 

MEMORANDUM THROUGH CEPOA-EN-G 

CEPOA-EN-G-MI 

FOR RECORD 

SUBJECT: Chemical Data Quality Assessment Report, Fort Richardson GW Landfill Fall 1998 

1. Reference: Ethix report dated 8 February 1999 Fort Richardson GW Landfill Fall 1998 water sampling, 
project number 99-003. 

2. Summary: The referenced report is enclosed. The report summarizes data quality for samples collected from 
27 October to 12 November 1998 from the Fort Richardson Landfill, Fort Richardson, Alaska. Sampling was 
conducted by U.S. Army Cot-p of Engineering personnel. The primary laboratory was Sound Analytical Services. 

3. Background: Eleven groundwater samples were collected from within and around the Fort Richardson 
landfill. The purpose of the sampling effort was designed to fulfill Alaska Department of Environmental 
Conservation (ADEC) landfill closure monitoring requirements, 

4. Data Quality Objectives: Water data will be compared to the Alaska Department of Environmental 

Conservation (ADEC) landfill closure requirements. 

5. Chemical Data Quality Assessment: Reporting limits were adequate for comparisons with project action 
levels. Data met completeness and comparability objectives. QA and QC replicates generally were in agreement. 
Data quality criteria for precision and accuracy were met with the following exceptions: 

a. Gasoline Range Organics (GRO): The results for samples 98FRL06WA and 98FRL23WA were 
qualified as estimated low due to expired holding times. The results for sample 98FRL16WA was qualified as not 
detected due to Rinsate Blank contamination. The results for samples 98FRL03WA, -2OWA, -23WA and -28WA 
were below the practical quantitation limits and were qualified as estimated. 

b. Volatile Aromatic Hydrocarbons (SW8021iSW8260): The results for all compounds for samples 
98FRL06WA and 98FRL23WA were qualified as estimated low due to expired holding times. The benzene result 
for sample 98FRL15WA was below the practical quantitation limits and was qualified as estimated. The 
m,p,o-xylene results for sample 98FRL17WA was below the practical quantitation limits and was qualified as 
estimated. The 1,4-dichlorobenzene. toluene and o-xylene results for sample 98FRL23WA were below the 
practical quantitation limits and were qualified as estimated. 

c. Total Metals: The selenium results for samples 98FRL12WA, -14WA and -16WA were qualified as 
estimated high due to Rinsate Blank contamination. The arsenic results for samples 98FRL02WA, -06WA, 
-07WA, -08WA and -09WA were qualified as estimated due to poor precision between the sample and sample 
duplicate. The selenium and silver results for samples 98FRLl lWA, -12WA, -14WA, -15WA, -16WA and 
-17WA were qualified as estimated due to poor precision between the sample and sample duplicate. The mercury 
and selenium results for sample 98FRL06WA was below the practical quantitation limits and was qualified as 
estimated. The chromium result for sample 98FRLllWA was below the practical quantitation limits and was 

qualified as estimated. The arsenic result for samples 98FRL12WA and 98FRL14WA were below the practical 
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quantitation limits and were qualified as estimated. The potassium result for sample 98FRL15WA was below the 
practical quantitation limits and was qualified as estimated. The lead and chromium results for sample 
98FRL16WA was below the practical quantitation limits and was qualified as estimated. The selenium result for 
sample 98FRL17WA was below the practical quantitation limits and was qualified as estimated. The arsenic result 
for sample 98FRL09WA was below the practical quantitation limits and was qualified as estimated. 

d. Dissolved Metals: The arsenic results for samples 98FRL02WA. -06WA. -07WA. -08WA. -09WA. 
-1 lWA, -12WA, -14WA, -15WA, -16WA and -17WA were qualified as estimated due to poor precision between 
the sample and sample duplicate. The silver results for samples 98FRL02WA, -03WA, -04WA. -05WA. -06WA. 
-07WA, -08WA and -09WA were qualified as estimated low due to low matrix spike recovery. The potassium 
results for samples 98FRL03WA, -04WA and -05WA were qualified as estimated due to poor precision between 
the sample and sample duplicate. The cadmium results for samples 98FRL03WA, -04WA and -05WA were 
qualified as estimated high due to high matrix spike recovery. The barium result for samples 9XFRL02 WA and 
98FRL17WA were below the practical quantitation limits and were qualified as estimated. The arsenic result for 
samples 98FRL03WA, -05WA, -14WA, -16WA and 98FRL09WA were below the practical quantitation limits 
and were qualified as estimated. The potassium result for samples 98FRL03 WA. -04WA. -05WA and 
98FRL15WA were below the practical quantitation limits and were qualified as estimated. The selenium result for 
sample 98FRL06WA was below the practical quantitation limits and was qualified as estimated. 

e. General Chemistry: The total dissolved solids results for samples 98FRL03WA, i04WA, -05WA and 
98FRL15WA were qualified as estimated low due to expired holding times. The turbidity result for sample 
98FRL15WA was qualified as estimated low due to expired holding time. The total organic carbon results for 
samples 98FRL02WA. -03WA, -04WA, -05WA, -06WA. -07WA, -08WA, -09WA, -1lWA. -12WA. -14WA, 
-15WA and -16WA were qualified as estimated due Rinsate Blank contamination. The nitrate -t- nitrite as 
nitrogen results for samples 98FRL03WA, -04WA, -05WA and -06WA were qualified as estimated low due to 
low matrix spike recovery. 

Encl 

CF: CEPOA-EN-EE-AI 
CENWO-HX-C 

Gerald Archibald 
Chemist 
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CHENlICAL DATA QUALITY REVIEW 

Ft. Richardson GW Landfiil - Fali ‘98 

Water Sampling 

Project # 

99-003 * 

Received: l/8/99 

Prepared for 

Army Corps of Engineers - Alaska Division 

1.0 Introduction 

This report summarizes the technical review of analytical results generated in support of the Fall 1998 
water sampling event at GW Landfill, Fort Richardson, Alaska. The criteria applied for this review are 
consistent with analytical method protocols, in conjunction with the laboratory-established control limits. 
In cases where specific guidance was not available from either of these sources, the data have been 
evaluated using professional judgement consistent with industry standards. The review included 
evaluation of sample collection, holding time and summary information for blanks (to assess 
contamination), sample duplicates (to assess precision), laboratory control samples (to assess accuracy) 
and matrix spike and surrogate recoveries (to assess matrix effect). Instrument calibration review and 
raw data verification were not performed. 

The report is arranged by method; within each method section is a sub-section addressing each data 
quality indicator. In situations where all applicable criteria were met, it will be stated. If  criteria were not 
met , the non-compliance, qualifier and associated samples are listed. Appendices A and B list qualifier 
definitions and acronyms, respectively. Appendix C, the data summary table, displays all sample results, 
as well as qualifiers and descriptors that may apply. Appendix D includes a summary of all qualified 
data, by analytical method. 

I certify that all data validation criteria described above were assessed, and any qualifications made to 
reference documents. 

1 

Introduction 
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2.0 Sample Collection, Handling and Preservation 

Samples were collected f:om October 27 to November 12, 1998. Samples were received by Sound 
Analytical Services, Inc. (primary laboratory) within two to four days and Quanterra Environmental 
Services (referee laboratory) within one to four days of collection. The following samples were collected 
and analyzed by all applicable methods: 

Laboratory: SAS (Primary Laboratory) 

Project I Lab ID Field ID Field QC ID 
- 

76666 

-01 93FRLX)WA Trip Blank 

-02 SFRLMWA 

Date Temp 

Matrix Collected ‘C Q’ Bias RC 

W 1 o/27/98 5 none 

W 10/27/98 5 none 

Project I Lab ID Field ID Field CX ID 
.___ 

76704 

Ul 98FRLO3WA 

-02 98FRLO0VA 

-03 98FRLmA 

-04 98FRL21 WA Trip Blank 

Date Temp 

Matrix Collected “C Q’ Bias RC 

W 

W 

W 

W 

1 O/28/98 

1 O/28/98 

1 O/28/98 

1 Ot28Bs 

none 

none 

none 

none 

Project I Lab ID Field ID Field QC ID 
___-- 

76797 

Ul 93FRLCSWA 

-02 98FRLZWA Trip Blank 

Date Temp 

Matrix Collected Of.2 Q’ Bias RC 

W 1112M 1 ;;‘JJ i < 

W 11/2f% 1 J.‘U.! L 

Project I Lab ID Field ID Field QC ID 

76833 

-01 93FRL7WA 

-02 93FRL8WA Primary Sample 

Date Temp 

Matrix Collected “C Q’ Bias RC 

W 11/3/98 3 none 

W 11/3% 3 none 

03 98FRL9WA QC Dup of BWA W llEE+3 3 none 

-04 98FRLZ3WA Trip Blank W 11BEB 3 none 

Date Temp 

Project I Lab ID Field ID Field QC ID Matrix Collected “C cl’ Bias RC 

76973 
. 

-01 93FRLll WA W 11!9/% 2 none 

-02 93FRL19WA Trip Blank W 11/9/S@ 2 none 

Prepared by Em/x 
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Sample Collection, Preservation and Handling 

Ft. Richardson GW Landfill - Fall ‘98 



FTR 41321 

Date Temp 

Project I Lab ID Field ID Field QC ID Matrix Collected OC Q’ Bias RC 

77006 

41 93FRLl2WA Primary Sample W 1 l/IQ/98 2 none 

-02 98FRLl4WA QC Dup of -12WA W 11110198 2 none 

43 98FRLl &‘.‘A W 1 lllOp38 2 none 

-04 98FRLl7WA Rinsate Blank W 11/11/98 2 none 

-05 93FRL28WA Trip Blank W 11110/93 2 none 

Date Temp 

Project I Lab ID Field ID Field QC ID Matrix Collected ‘C Q’ Bias RC 

77065 

-91 

-02 

Laboratory: QES (Referee Laboratory) 

Project I Lab ID Field ID 

93FRL15WA 

98FRLXWA Trip Blank 

W 11/12/98 6 none 

W 11/12m 6 notie 

063351 

JXlSA 

-5J2SA 

Project I Lab ID Field ID 

Date 

Field QC ID Matrix Collected 
- 

98FRLlOWA 

98FRL24WA 

CIA Dup of -8WA W llEJB3 

Trip Blank W 11/3/5x 

Field QC ID 

Date Temp 

Matrix Collected ‘C Q’ Bias RC 

Temp 
“C Q’ Bias RC 

4 none 

4 none 

- 

063369 

001 SA 98FRL13WA QA Dup of -12WA W 11/10/98 4.7 none 

XQ2SA 98FRL18WA Trip Blank W 1 l/10/98 4.7 none 

1 
According to the National Functional Guidelines for Data Review, if the sample temperature exceeds 2-6’ C. for selected analytes, flag 
all associated positive and non-detect results as estimated (JIUJ) 

All sampling and sample receipt documentation were present and reviewed and no problems were 
observed. 

Trip blank 98FRLZOWA contained headspace in all VOA vials. 

Prepared by fmx Sample Collection, Preservation and Handling 
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3.0 Gasoline Range Organics (AK1 01) 

3.1 Holding Time 

All samples were analyzed within the required technical holding time except the following: 

Laboratory: SAS 
Holding RTHT ’ 

Time (Dais) Pays) 

Field ID Matrix Collected Prepared Analyzed Analysis Analysis Q Bias RC 

98FRL06WA W lll298 11/16/93 11/17198 15 14 J&J L e 

93FRL23WA W llr2Bs 11116198 llM7Bs 15 14 ,;:&j L e 

Required technical holding time establish& for the method 

3.2 Surrogates 

All surrogate recoveries were within the required limits. 

3.3 Blanks 

Method blanks were analyzed at the minimum required frequency. Gasoline range organics were 
reported as non-detect at the practical quantitation limit. 

Nine trip blanks were collected for analysis by this method. All were reported as non-detect at the 
practical quantitation limit. 

Laboratory: SAS 

Date Collected: 1 l/lOEEi 

Field 
Blank ID 

- 

98FRL28WA 

Trip Blank 

ANALYTE Result RL Units 

gasoline range organics 0.013 0.05 mglL 

No sample results were affected by the above blank result 

According to the National Functional Guidelines for Organic Data Review, any compound detected in a blank that was also 
detected in an associated sample is qualified if the sample result is less than 10x the blank concentration for common 
laboratory contaminants, or 5x for all other anaiytes. The associated PQL is elevated to the sample result or the CRQL (RDL), 

whichever is higher. Flagging for this project modified to “B” at the amount found in the sample. 

Prepared by Em!?.x 
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3.3 Blanks (cont.) 

One field rinsate blank was collected for analysis by this method and was reported as shown below: 

Laboratory: SAS 

Date Collected: 11111I9s 

Field 
Blank ID 
- ANALYTE Result RL Units - 

93FRL.liWA 
Rinsate Blank 

Affected samples: 

9SFRLlSWA 

gasoline range organics 

gasoline range organics 

3 

0.46 

0.05 mglL 

Qualified 
Result Bias RC 

043 B ‘1 k mglL 

1 

According to the National Functional Guidelines for Organic Data Review, any compound detected in a blank that was also 

detected in an associated sample is qualified if the sample result is less than 10x the blank concentration for common 
laboratory contaminants, or 5x for all other analytes. The associated PQL is elevated to the sample result or the CRQL (RDL), 
tiichever is higher. Flagging for this project modified to “8” at the amount found in the sample. 

3.4 Matrix Spike/Matrix Spike Duplicates 

MSlMSDs were analyzed at the required frequency. Recoveries and RPDs were within the laboratory - 
established limits. 

3.5 Laboratory Control Samples 

Laboratory control samples were analyzed at the required frequency. All recoveries and RPDs were 
within the required limits. 

3.6 Quantitation Limits 

The practical quantitation limits (PQLs) achieved by the laboratories were acceptable relative to the 
estimated quantitation limits (EQL) suggested by this method for aqueous samples. The following 
positive results reported were below the quantitation limit, and are flagged “J”: 

Field ID 

SSFRLCGWA 

93FRL20WA 

98FRLZ3WA 

98FRL28WA 

Dil 

Matrix Factor Analyte Result PQL Units cl 

W 1 gasoline range organics 0.01 0.05 mg/L J 

W 1 gasoline range organics 0.01 0.05 mglL J 

W 1 gasoline range organics 0.01 0.05 mglL J 

W 1 gasoline range organics 0.01 0.05 mglL J 

Results below the quantitation limit are considered qualitatively acceptable but quantitatively unreliable 

3.7 Overall Assessment 

Due to holding time exceedance, two samples were qualified as estimated for gasoline range organics. 

Prepared by .~!?pflx 
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3.7 Overall Assessment (cont.) 

Headspace was present in one trip blank; the reporting limits for all compounds were qualified as 
estimated. Estimated data are useable for limited purposes. 

Due to trace levels detected in the rinsate blank, one sample was qualified as nondetect for gasoline 
range organics. 

Minor and major data quality deficiencies were found, which had a slight impact to data useability. All 
data generated by this method, except where noted, should be considered useable as reported. 

6 
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4.0 Volatile Aromatic Hydrocarbons (SW80211SW8260) 

4.1 Holding Time 

All samples were analyzed within the required technical holding time except the following: 

Laboratory: SAS 
Holding RTHT ’ 

Tim (Days) Pays) 

Field ID Matrix Collected Prepared Analyzed Analysis Analysis cl Bias RC 

93FRLCEvVA W 11/2/93 11/16&s 11/17K+s 15 14 JIUJ L e 

SSFRLEWA W 11/2/98 11/16/98 11117/98 15 14 J/UJ L e 

Required technical holding time established for the method is 14 days: according to the National Functional Guidelines for Organic 
Eata Review 

4.2 Surrogates 

All surrogate recoveries were within the required limits 

4.3 Blanks 

Method blanks were analyzed at the minimum required frequency. All target compounds were reported 
as non-detect at the practical quantitation limit. 

Seven trip blanks were collected for analysis by this method. All target compounds were reported as non- 
detect at the practical quantitation limit except the following: 

Laboratory: SAS 

Date Collected: 11/38 

Field 
Blank ID ANALYTE Result RL Units 

93FRL23WA 

Trip Blank 

toluene 

o-xylene 
1,4dichlorobenzene 

No sample results were affected by the above blank result 

o.ctD37 o.ca mg/L 

o.axQ2 0.001 m#- 

OSXJ73 0.001 mg/L 

Prepared by .C?gflx - 
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4.3 Blanks (cont.) 

One field rinsate blank was collected for analysis by this method. All target compounds were reported as 
non-detect at the practical quantitation limit except the following: 

Laboratory: SAS 
Date Collected: 11/11198 

Field 
Blank ID ANALYTE Result RL Units 

SSFRL17WA 
Rinsate Blank 

toluene 

m,p-xyiene 
o-xylene 

0.0037 0.001 mg/L 

O.CD366 O.Ctl2 mglL 

0.0X27 0.031 mg/L 

No sample results were affected by the above blank result 

4.4 Matrix Spike/Matrix Spike Duplicates 

MS/MSDs were analyzed at the required frequency. Recoveries and RPDs were within the laboratory - 
established limits. 

4.5 Laboratory Control Samples 

Laboratory control samples were analyzed at the required frequency. All recoveries were within the 
required limits. 

4.6 Quantitation Limits 

The practical quantitation limits (PQLs) achieved by the laboratories were acceptable relative to the 
estimated quantitation limits (EQL) suggested by this method for aqueous samples. The following 
positive results reported were below the quantitation limit, and are flagged “J”: 

Field ID Matrix 

Dil 
Factor Analyte Result PQL Units Q 

93FRL15WA 

93FRL17WA 
93FRL17WA 

98FRLZ3WA 
93FRLZ3WA 

93FRLZ3WA 

W 1 benzene l.CKXB 0.001 mg/L J 

W 1 m.p-xylene ).coQ7 0.002 mglL J 

W 1 o-xylene HXD3 0.001 mglL J 

W 1 1,4dichlorobenzene ).ooo7 om1 mglL J 

W 1 toluene ).CKK?4 0.001 mglL J 

W 1 o-xylene ).DZX! 0.031 mglL J 

Results below the quantitation limit are considered qualitatively acceptable but quantitatively unreliable. 

4.7 Overall Assessment 

Due to low temperature and holding time exceedance, two samples were qualified as estimated for all 
compounds. 

Prepared by Emx 
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4.7 Overall Assessment (cont.) 

Headspace was present in one trip blank; the reporting limits for all compounds were quallfied as 
estimated. Estimated data are useable for limited purposes. 

Minor and major data quality deficiencies were found, which had a slight impact to data useabiliiy. ;\li 
data generated by this method, except where noted, should be considered useable as reported. 

-- 
Prepared by lI?mx 
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5.0 Totat Metals (SW601 0, SW7060, SW7421, SW7470 and SW7740) 

5.1 Holding Time 

All samples were analyzed within the required technical holding time. 

5.2 Blanks 

Method blanks were analyzed at the minimum required frequency. All were reported as non-detect at the 
practical quantitation limit. 

One field rinsate blank was collected for analysis by this method. All were reported as non-detect at the 
practical quantitation limit except the following: 

Laboratory: 

Date Collected: 

Field 
Blank ID 

93FRL17WA 
Rinsate Blank 

SAS 
11/11/98 

ANALYTE Result RL Units 

selenium cJ.cn24a9 O.CKB mg/L 

Affected samples: 

9SFRL12WA 

9SFRL14WA 

9SFRLl &VA 

selenium 

selenium 

selenium 

Qualified 
Result Bias RC 

O.all 1 omoi1 a H k 0.003 mg/L 

0.0039 GCc39 B H k O.CXl3 mglL 

0.0029 cm3 a H k O.CfD mglL 

- 

Prepared by c!?~X 
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5.3 Matrix Spike/Sample Duplicates 

MS/SDS were analyzed at the required frequency. Recoveries and RPDs were within the laboratory - 
established limits except the following: 

Laboratory: SAS 

Prep Date: 1116/% 
Prep Batch ID: T124 
Spiked Sample: SSFRL9WA 
Matrix: W 

Dil Factor: 1 
Sample Spike 
Result Cont. 

ANALYTE mg/L mglL 

arsenic o.Kcl79 4 

Associated 
Samples: 93FRLCEWA 

93FRLBWA 

Laboratory: SAS 

Prep Date: llt23/% 

Prep Batch ID: T176 

Spiked Sample: 93FRLll WA 
Matrix: W 

Dil Factor: 1 
Sample Spike 
Result Cont. 

ANALYTE mg/L mglL 

selenium O.CX338 4 
silver o.cc071 2.1 

Associated 
Samples: 93FRLll WA 

98FRL14WA 

I 
Limik established by the laboratory 

% Recovery , MSlDup 

MS MSD Limits RPD Limit’ Q2 Bias RC 
- 

102 NA 75 - 125 -2cG 2u Jiv.! pi f  

98FRL7WA 93FRL02WA 

98FRL9WA 

% Recovery 1 MSlDup 

MS MSD Limits RPD Limit ’ Q2 Bias RC 

115 NA 75 - 125 34 20 J!lJj PI f  

91 NA 75-125 200 20 J/UJ N f  

98FRL12WA 93FRL15WA 

93FRL16WA 98FRLl7WA 

If the MS or MSD recovery is e LCL apply J to all positive resulk. apply UJ to all non-detects; if the MS or MSD recovery is > UCL apply 
J to all positive results; if the MSiMSD RPD is > UCL apply J to all positive results, apply UJ to all non-detects. For metals, qualifiers 

till apply to all associated batch samples. For metals analyses, if the sample concentration exceeds the spike value by > 4X, 
guidelines do not apply 

5.4 Laboratory Control Samples 

Laboratory control samples were analyzed at the required frequency. All recoveries and RPDs were 
within the required limits. 

. 

- 
Prepared by Emx Total Metals (SWCXXO, SW7060, SW7421, SW7470 and SW7740) 
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5.5 Quantitation Limits 

The practical quantitation limits (PQLs) achieved by the laboratories were acceptable relative to the 
estimated quantitation limits (EQL) suggested by this method for aqueous sampies. The following 
positive results reported were below the quantitation limit, and are flagged “J”: 

Field ID 

98FRLO6WA 

93FRLO6WA 
93FRLll WA 

CBFRLl2WA 

9SFRLl4WA 

98FRL15WA 

93FRLl6WA 

98FRL16WA 

9SFRLl7WA 

93FRL9WA 

Dil 

Matrix Factor 

W 1 

W 1 

W 1 

W 1 

W 1 
W 1 

W 1 

W 1 

W 1 

W 1 

Analyte 

mercury 

selenium 
chromium 

arsenic 

arsenic 

potassium 

lead 

chromium 

selenium 

arsenic 

Result 

IcKJ2 

0.01 
0.035 

).0039 

).ClXB 

2.2 

).ooo3 

O.CXX 

O.CXG! 

).ooo8 

o.cm2 

0.015 
0.01 

0.002 

o.xl2 

5 

0.001 

0.01 

O.co3 

0.001 

Units cl 

mglL J 

mglL J 
mg/L J 

mg/L J 

mglL j 

mglL J 

mg/L ? 

mglL J 

’ mglL J 

mglL J 

Results below the quantitation limit are considered qualitatively acceptable but quantitatively unreliable. 

5.6 Overall Assessment 

Due to low sample temperature; one sample was qualified as estimated for all total metals. 

Due to poor precision exhibited in the analytical duplicate, six samples were qualified as estimated for 
selenium and silver and five samples were qualified as estimated for arsenic. Estimated data are useable 
for limited purposes. 

Minor data quality deficiencies were found, which had a slight impact to data useability. All data 
generated by these methods should be considered useable as reported. 

^ . -  . . _ .  -_-_---___ _ - . - - .  .  .  
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6.0 Dissolved Metals (DSW6010, DSW7060, DSW7421, D-SW7470 and D-SW7740) 

6.1 Holding Time 

All samples were analyzed within the required technical holding time 

6.2 Blanks 

Method blanks were analyzed at the minimum required frequency. All were reported as non-detect at the 
practical quantitation limit. 

One field rinsate blank was collected for analysis by this method. All were reported as non-detect at the 
practical quantitation limit except the following: 

Laboratory: SAS 

Date Collected: 11111198 

Field 
Blank ID ANALYTE Result RL Units 

98FRLl TWA 

Rinsate Blank 

barium 0.0X4 0.005 mg/L 

No sample results were affected by the above blank result 

Prepared by .!?mx 
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6.3 Matrix Spike/Sample Duplicates 

MS/SDS were analyzed at the required frequency. Recoveries and RPDs were within the laboratory - 
established limits except the following: 

Laboratory: SAS 

Prep Date: 1116198 

Prep Batch ID: D125 

Spiked Sample: 93FRL9WA 

Matrix: W 

Dil Factor: 1 
Sample Spike 
Result Cont. 

ANALYTE mg/L mglL 

arsemc cl.ooo7 4 

silver < 0.m 1.1 

Associated 
Samples: 9SFRLCEWA 

98FRL8WA 

Laboratory: 

Prep Date: 

Prep Batch ID: 

Spiked Sample: 

Matrix: 

Dil Factor: 

ANALYTE 

potassium 

cadmium 

silver 

Associated 
Samples: 93FRLD3WA 98FRLO4YVA 98FRLC6WA 

SAS 

11/11198 

D142 

9SFRLC3WA 

W 

1 
Sample 
Result 

mglL 
~-~ 

1.6 

c 0.001 

-= 0.m 

Spike 
Cont. 

mg/L 
- 

20 

0.1 

1 .l 

% Recovery 

MS MSD 

? MSlDup 

Limits RPD Limit’ Q* Bias RC 

95 NA 

44 NA 

93FRLNVA 

93FRL9WA 

- 

% Recovery 

MS MSD 

93 NA 

145 NA 

31 NA 

75-125 -200 20 ,JL;J ‘i! , i 

75 - 125 0 20 J;UJ L C 

93FRL02WA’ 

, MSlDup 

Limits RPD Limit ’ Cl2 Bias RC 

75-:25 200 20 .NJZ N f 

75 - 125 0 20 J/none H c 

75 - 125 0 20 JIUJ L c 

. 
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Laboratory: SAS 

Prep Date: lli22EB 

Prep Batch ID: D177 

Spiked Sample: 98FRLll WA 

Matrix: W 

Dil Factor: 1 
Sample Spike 
Result Cont. 

ANALYTE mglL mgA 

% Recovery . MSlDup . _ 

MS M& Limits ’ RPD- Limit ’ Q‘ Bias RC 

arsenic 0.031 4 93 NA 75-125 45 M JlUJ N f 

Associated 
Samples: 93FRLll WA 98FRL12WA SSFRL15WA 

98FRLI4WA 93FRL16WA 9SFRLliWA 

I 
Limits established by the laboratory 

2 
If the MS or MSD recovery is 4 LCL apply J to all positive resulk, apply UJ to all non-detects; if the MS or MSD recovery is > UCL apply 
J to all positive results; if the MSMSD RPD is > UCL apply J to all positive resulk. apply UJ to all non-detects. For metals, qualifiers 
till apply to all associated batch samples. For metals analyses, if the sample concentration exceeds the spike value by a 4X, 
guidelines do not apply 

6.4 Laboratory Control Samples 

Laboratory control samples were analyzed at the required frequency. All recoveries and RPDs were 
within the required limits. 

6.5 Quantitation Limits 

The practical quantitation limits (PQLs) achieved by the laboratories were acceptable relative to the 
estimated quantitation limits (EQL) suggested by this method for aqueous samples. The following 
positive results reported were below the quantitation limit, and are flagged “J”: 

Field ID 

9SFRLMWA 

98FRLK3WA 

SSFRLCBWA 

93FRLD4WA 

93FRLD5WA 

93FRLDSvVA 

SSFRLU6WA 

98FRL14WA 

93FRL15WA 

93FRL16WA 

9SFRLliWA 

93FRL9WA 

Matrix - 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

Dil 
Factor 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Analyte 

barium 

arsenic 

potassium 

potassium 

arsenic. 

potassium 

selenium 

arsenic 

potassium 

arsenic 

barium 

arsenic 

Result PQL Units cl 

0.002 0.005 mg/L 

).M307 0.001 mg/L 
1.6 5 mglL 

3.1 5 mg/L 

).M308 0.001 mglL 

2.1 5 mg/L 

O.CO3 0.015 mglL 

lM309 0.001 mg/L 

2.5 5 mg/L 

).ooo7 0.001 mg/L 

).M304 0.005 mg/L 

KC07 o.cx31 mg/L 

Results below the quantitation limit are considered qualitatively acceptable but quantitatively unreliable. 

Prepared by fmx Dissolved Metals (D-SW6010, D-SW7060. D-SW7421, D-SW7470 and D-SW7740) 
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6.6 Overall Assessment 

Due to poor precision in the analytical duplicates, eleven samples were qualified as estimated for arsenic 
and three samples were qualified as estimated for potassium. 

Due to low matrix spike recoveries, eight samples were qualified as estimated for silver. Estimated data 
are useable for limited purposes. 

Minor data quality deficiencies were found, which had a significant impact to data useability All data 
generated by this method, except where noted, should be considered useable as reported. 

. 
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7.0 General Chemistry (El 60.1, El 80.1, E300.0 and E415.1) 

7.1 Holding Time 

All samples were analyzed within the required technical holding time except the following: 

Laboratory: SAS 
Holding 

Time (Days) 

Field ID Matrix Method Collected Analyzed Analysis 

SSFRLCBWA W El601 1 O/28/96 11/z/% 5 

93FRLO4WA W E180.1 1012819S 11/2/9s 5 

SSFRL05WA W Elm.1 101‘281% 11/X% 5 

98FRL15vVA W E180.1 11/12/96 11/16/?B 4 

SSFRL15WA W Elm.1 1 l/12&6 1 l/20/98 8 

RTHT ’ 

(Days) 

Analysis Q Bias RC 

2 JNJ L D 

2 J/UJ i a 

2 JNJ L e 

2 J/UJ L e 
7 JNJ L P . 

Required technical holding time established for the method 

7.2 Blanks 

Method blanks were analyzed at the minimum required frequency. All were reported as non-detect at the 
practical quantitation limit. 
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7.2 Blanks (cont.) 

One field rinsate blank was collected for analysis by this method. All were reported as non-detect at the 

practical quantitation limit except the following: 

Laboratory: SAS 

Date Collected: 11/11&?8 

Field 
Blank ID ANALYTE Result RL Units - 

98FRL17WA 

Rinsate Blank 

Affected samples: 

98FRL02WA 

98FRLC3WA 

98FRLO4WA 

98FRLmA 

98FRLC6WA 

93FRLllWA 

98FRL12WA 

98FRL14WA 

9SFRL15vVA 

98FRL18WA 

98FRL7WA 

98FRL8WA 

9’3FRL9WA 

chloride 0.39 

turbidity 1.6 

total organic carbon 14 

total organic carbon 7.3 

total organic carbon 0.88 

total organic carbon 9.5 

total organic carbon 0.62 

total organic carbon 2.4 

total organic carbon 0.63 

total organic carbon 1 

total organic carbon 2.6 

total organic carbon 8.4 

total organic carbon 3.9 

total organic carbon 0.72 

total organic carbon 2.4 

total organic carbon 0.62 

Qualified 
Result 

73 B 

0% B 

a.5 6 

G52 B 

24 a 

063 I3 

1 I3 

2.5 El 

84 El 

39 B 

072 B 

24 B 

0.62 s 

0.3 

0.2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mglL 

NTU 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mglL 

mg/L 

According to the National Functional Guidelines for Inorganic Data Review, any compound detected in a blank that was also 
detected in an associated sample is qualified if the sample result is less than 5x the blank concentration. Flagging for this 
project modified to “B” at the amount found in the sample. 
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7.3 Matrix Spike/Matrix Spike Duplicates 

MS/MSDs were analyzed at the required frequency. Recoveries and RPDs were within the laboratory - 
established limits except the following: 

Laboratory: SAS 

Prep Batch ID: 1038 

Spiked Sample: 98FRL03WA 
Matrix: W 

Dil Factor: 1 
Sample Spike 
Result Cont. % Recovery , MSlDup 

ANALYTE mg/L mglL MS MSD Limits RPD Limit ’ Cl Bias RC 

nitrate+nitrite as nitrogen 0.78 4 79 NA 80 - 120 -3.7 23 J/UJ L c 

Associated 
Samples: 9SFRL03WA 43FRCOGvVA 98FRLO4WA 

%FRLCI?WA 

Limits established by the laboratory 

If the MS or MSD recovery is c LCL apply J to all positive resulk, apply UJ to all non-detects; if the MS or MS.0 recovery is 3 UCL apply J 
to all positive resulk; if the MSAISD RPD is > UCL apply J to all positive resulk, apply UJ to all non-deteck. For this review, qualifiers 
till apply to all associated batch samples 

7.4 Laboratory Control Samples 

Laboratory control samples were analyzed at the required frequency. All recoveries and RPDs were 
within the required limits. 

7.5 Quantitation Limits 

The practical quantitation limits (PQLs) achieved by the laboratories were acceptable relative to the 
estimated quantitation limits (EQL) suggested by this method for aqueous samples. All positive results 
reported were above the quantitation limit. 

7.6 Overall Assessment 

Due to holding time exceedance, four samples were qualified as estimated for total dissolved solids and 
one sample was qualified as estimated for turbidity. 

Due to matrix spike recovery exceedance, four samples were qualified as estimated for nitrate+nitrite as 
nitrogen. Estimated data are useable for limited purposes. 

Due to field blank contamination, thirteen samples were qualified as estimated for total organic carbon. 

Major and minor data quality deficiencies were found, which had a slight impact to data useability. All 
data generated by this method, except where noted, should be considered useable as reported. 
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8.0 Field Duplicates 

Two sets of QA/QC duplicates were collected for analysis by all applicable methods. Results reported by 
the primary and referee laboratories were in agreement except the following: 

Matrix: W Primary 

Laboratory: SAS 

Project ID: 77006 

Field ID: 93FRLl2WA 

Result Q 

DUQ QC 

SAS 

77(306 

93FRLl4WA 

Result Q 

QA DUP 

QES 

93FRL13WA 

Result Q Disagreement 

Dissolved Metals 

arsenic 

barium 

sodium 

General Chemistry 

turbidity 

total organic carbon 

TotalMetals 

arsenic 

barium 

selenium 

sodium 

silver 

mg/L 

o.a311 

O.CU35 

3.2 

NJU 

1.8 

1 B 

mgk 
o.c#31 J 

0.0396 

0.0011 BJ 

3.2 

0.0031 UJ 

mg/L mg/L 
O.C#34 J 0.01 u NQ 

0.009 0.2 u NQ 

3.1 5 u NQ 

NJU NJU 

1.6 1 u NQ 

2.6 B 1 u NQ 

mg/L ms/r 
00X85 J 0.01 u NQ 

0.W 0.2 u NQ 

ODE9 8J 0.035 u NQ 

3.1 5 u NQ 

O.ooOl UJ 0.01 u NQ 

The potential for false positive or false negative results exists for the listed analytes 
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Matrix: W 

Laboratory: 

Project ID: 

Field ID: 

Primary QC Due 

SAS SAS 

76333 76833 

93FRL8WA 98FRL9W.A 

Result Q Resutt Q 

Dissotved Metals 

arsenic 

barium 
sodium 

General Chemistry 

turbidity 

total organic carbon 

Total Metals 

arsenic 
barium 

mercury 

selenium 

sodium 

silver 

mg/L 
O.CUll J 

0.0073 

3 

NTU 

1.1 

2.4 B 

mg/L 
0.001 UJ 

0.0061 

o.c#332 

O.M36 

2.6 

o.ca5 u 

mg/L 

O.CCO73 J 

O.M375 

3.1 

NTU 

1.2 

0.62 B 

mg/L 
O.coO79 J 

O.CO6 

o.ooo2 u 

0.D 

2.5 

o.ax6 u 

DUP QA 

QES 

E3351 

SSFRLlOWA 

Result Q 

mg/L 

0.01 u 

0.2 u 

5 u 

NTU 

1 u 

1 u 

mg/L 

0.01 u 

0.2 u 

0.m u 

0.005 u 

5 u 

0.01 u 

Disagreement 

NQ 

NQ 

NQ 

NQ 

NQ 

NQ 
NO 

NQ 

NQ 

NQ 

NQ 

The potential for false positive or false negative results exists for the listed analytes 

The RLs reported by the referee laboratory (QES) for arsenic and silver were considerably higher than 
those reported by the primary laboratory (SAS). 

. 
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Appendix A 

Quakfier Definitions 

The sample result is less than 5 or 10 times (for common laboratory contaminants) the 
associated blank contamination. 

U The analyte was anaiyzed for, but was not detected above the reported quantitation limit. 

The analyte was not detected above the reported quantitation limit. However, the reported 
quantitation is approximate and may or may not represent the actual limit of quantitation 
necessary to accurately and precisely measure the analyte in the sample. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

1 

Sample results for the analyte are estimated for positive results; results reported below the 
quantitation limit are not qualified (high bias). 

Sample results for the analyte are estimated for both positive results and results reported 
below the quantitation limit (low bias). 

z 1 The sample results are rejected for both positive results and results reported below the 
quantitation limit due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 

. 

Prepared by E-m! Appendix A 

2BE9 
A-l 

Ft. Richardson GW Landfill - Fall ‘93 



FTR 41342 

Appendix B 

Acronyms 

CRQL - 

H- 

L- 

LCL - 

LCSILCSD - 

MB - 

MDL - 

MS/MSD - 

N- 

NA - 

NE - 

NR - 

PQL - 

Q- 

QA - 

QC - 

QES - 

RPD - 

RRL - 

RSD - 

RTHT - 

.s- 

SAS - 

SD - 

SW-846 - 

UCL - 

w- 

Contract Required Quantitation Limit 

High Bias 

Low Bias 

Lower Control Limit 

Laboratory Control Sample/Laboratory Control Sample Duplicate 

Method Blank 

Method Detection Limit 

Matrix Spike/Matrix Spike Duplicate 

No Bias Determined 

Not Applicable 

Not Established 

Not Reported 

Practical Quantitation Limit 

Qualifier 

Quality Assurance 

Quality Control 

Quanterra Environmental Services 

Relative Percent Difference 

Required Reporting Limit 

Relative Standard Deviation 

Required Technical Holding Time 

Soil (solid) matrix 

Sound Analytical Services, Inc. 

Sample Duplicate 

EPA Test Methods for Evaluating Solid Waste 

Upper Control Limit 

Water (aqueous) matrix 

. 
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Appendix D 

Data Quality Summary 
by Analysis Type 
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Data Quality Summary 

Gasoline Range Organics 

Data 
Points 

% of Data % of Qualified Bias 
Data (lowlnonelh~gh) 

TOTAL DATA POINTS: 25 

TOTAL QUALIFIED DATA POINTS: 

TOTAL REJECTED DATA POINTS: 

Qualified/Rejected as a result of: 

e,t Multiple Reasons 

k The analyte was found in the fie!d blank 

m Numerical value is between the MDL and RL 

m.p Multiple Reasons 

7 

0 

28.0% 

0.0% 

8.0% 28.6% L 

4.0% 14.3% H 

12.0% 42.9% N 

4.0% 14.3% L 

. 
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Data Quality Summary 

Volatile Aromatic Hydrocarbons 

TOTAL DATA POINTS: 

Data 
Points 

250 

% of Data % of Qualified Bias 
Data (lovdmnelhlgh) 

TOTAL QUALIFIED DATA POINTS: 

TOTAL REJECTED DATA POINTS: 

Qualified/Rejected as a result of: 

e,t - Multiple Reasons 

m - Numerical value is between the MDL and RL 

P - Sample was not properly collected, preserved or shipped 

29 11.6?b 

0 0.0% - 3 

18 7.2% 62.1% 

6 2.4% 20.7% 

5 2.0% 17.2% 

L 

N 

L 

. 
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Data Quality Summary 

Total Metals 

Data 
Points 

% of Data % of Qualified Bias 
Data (lowinonelhlgh) 

TOTAL DATA POINTS: 

TOTAL QUALIFIED DATA POINTS: 

TOTAL REJECTED DATA POINTS: 

Qualified/Rejected as a result of: 

m 

t 

f 

f,k 

fm 

fJ 

m 

m,t 

t 

m,t 

Numerical value is between the MDL and RL 

Sample temperature outside acceptance criteria 

Laboratory duplicate failed precision criteria 

Multiple Reasons 

Multiple Reasons 

Multiple Reasons 

Numerical value is between the MDL and RL 

Multiple Reasons 

Sample temperature outside acceptance criteria 

Multiple Reasons 

160 

32 20.0% 

0 0.0% - . 

3 

4 

11 

3 

2 

1 

3 

1 

3 

1 

1.9% 9.4% 

2.5% 12.5% 

6.9% 34.4% 

1.9% 9.4% 

1.3% 6.3% 

0.6% 3.1% 

1.9% 9.4% 

0.6% 3.1% 

1.9% 9.4% 

0.6% 3.1% 

N 

L 

N 

H 

N 

-L 

N 

L 

L 

L 
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Data Quality Summary 

Dissolved Metals 

TOTAL DATA POINTS: 

TOTAL QUALIFIED DATA POINTS: 

TOTAL REJECTED DATA POINTS: 

Qualified/Rejected as a result of: 

C - MSAKD recovery outside control limits 

0.t - Muttiple Reasons 

f - Laboratory duplicate failed precision criteria 

f,m - Multiple Reasons 

fmt - Multiple Reasons 

fJ - Multiple Reasons 

m - Numerical value is between the MDL and RL 

Data 
Points 

160 

33 

0 

% of Data 

20.6% 

0.0% 

4.4% 21.2% 

0.6% 3.0% 

3.7% 18.2% 

1.9% 9.1% 

0.6% 3.0% 

5.0% 24.2% 

4.4% 21.2% 

% of Qualified Bias 
Data (low/ncnelhlgh) 

--- -.------.-- 

Ft. Richardson GW Landfill - Fall ‘98 
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Data Quality Summary 

General Chemistry 

TOTAL DATA POINTS: 98 

TOTAL QUALIFIED DATA POINTS: 

TOTAL REJECTED DATA POINTS: 

Qualified/Rejected as a resutt of: 

C - MS&ED recovery outside control limits 

c,t - Multiple Reasons 

e - Holding time exceeded 

k - The analyte was found in the field blank 

kt - Multiple Reasons 

t - Sample temperature outside acceptance criieria 

Points 

26 

0 

5 

12 

1 

4 

% of Data % of Qualified 
Data 

Bias 
(lowlnoneih~~h) 

26.5% 

0.0% 

3.1% 11.5% 

1 .O% 3.8% 

5.1% 19.2% 

12.2% 46.2% 

1 .O% 3.8% 

4.1% 15.4% 

-______ -__. 
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a 

a- 

b 

C 

d 

e 

f  

h 

I 

k 

m 

n 

P 

S 

t 

Appendix C 

Data Summary Table 

QUALIFIER REASON CODES 

- The analyte was found in the method blank 

- Negative drift observed in instrument calibration blanks 

- Surrogate spike recovery outside control limits 

- Matrix Spike/Matrix Spike Duplicate (MS/MSD) recovery outside control limits 

- Laboratory Control Sample (LCS) recovery outside control limits 

- Holding time exceeded 

- MSlLCS sample duplicate failed precision criteria 

- Second column results indicate that the environmental results were not confirmed 

- Instrument Calibration outside control limits 

- The analyte was found in the field blank 

- Numerical value between the MDL and PQL 

- Laboratory care narrative related issues 

- Sample was not properly collected, preserved or shipped 

- Internal Standard outside control limits 

- Sample temperature outside acceptance criteria 

(Note: Where multiple quaiifiers have been applied the first qualifier corresponds to the first reason code) 
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Dissolved Metals 
-. _- . -. _..__._ - 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
. .._._ - ._.. .I 

arsenic 

barium 

cadmium 

chromium 

lead 

~ mercury 

potassium 

selenium 

: silver 

j sodium 

-001 SA 

93FRLlOWA 

W 

1 

II/x%3 

!Jv- 

RESULT Cl RC 

0.2 u 

DATA SUMMARY TABLE 
. 

I 
-001 SA I 

CBFRLIOWA I 

W 

1 

11/3/% 

mglL 

RESULT 

0.01 

0.2 

0.005 

0.01 

0.003 

Prepared by El?%!x 
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Gasoline Range Organics 

r-r---- - ‘- 

SBFRLIOWA 

Matrix W 

Dil Factor 1 

Date Collected 11l393 

Analyte RESULT Q RC 
!  ̂.... --.. -._ _ ._. - .._. ._ _ . . .., 

gasoline range organics L 0.1 u L---.--.--..-.--..- .-.- -- . . - __. ----.--~ _~.... ._,_ --.. 

DATA SUMMARY TABLE 

-CU2SA 

98FRL24WA 

W 

1 

lli3B3 

mglL 

RESULT Q RC 
._. - 

0.1 u 
--.i- ._.... -. ..--.- A. . . ..-_ --.. -. ..i . .._ -.~ -... I.. . 

c-2 

Ft. Richardson GW Landfill - fall 98 
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General Chemistry 

I---‘-’ --’ 
_.-..-.. ._ . 

I Sample ID 

Field ID 

Matrix 

Dil Factor 

) 
Date Collected 

Units 

~ Analyte 
t_ 
I 
I 
I 

_ .._ ~. __ ._ _. 
chloride 

total dissolved solids 

nitrogen, nitrate (as N) 

nitrogen, nitrite 

sulfate 

turbidity 

total organic carbon 

1 

11/3/98 

mg/L 

RESULT Q RC 

7.6 

233 

0.94 

0.05 u 

18.9 

1 u 

DATA SUMMARY TABLE 

-001 SA 

93FRLlOWA 

W 

1113/98 

NTU 

RESULT Q RC 

1 U 
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c-3 SDG: 0633f.l 



Total Metals 

Analyte 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

silver 

sodium 
-...- .._. 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Prepared by ~I-TT/.?~ 

2/8/99 

-KH SA 

98FRLlOWA 

W 

1 

11l3m 

mglL 

RESULT Q RC 

0.01 u 

0.2 u 

0.m u 

0.01 u 

o.co3 u 

0.0032 u 

5 u 

0.m u 

0.01 u 

5 u 

DATA SUMMARY TABLE 

c-4 

Ft. Richardson GW Landfill - ball ‘98 

SDG: cExE1 



Volatile Organic Compounds by GClMS DATA SUMMARY TABLE 

Sample ID 

Field Ill / 
Matrlx 

Dil Factor 

Date Collected 

Units 

Analyte 
_..... ~--. _ 
benzene 

/ chlorobenzene 

1,2-dichlorobenzene 

1 ,3dichlorobenzene 

1,4dichlorobenzene 

ethylbenzene 

toluene 

xylenes 

-CD1 SA 

CBFRLIOWA 

W 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

-002SA 

98FRL24WA 

W 

1 

11B98 

P#- 

RESULT Q RC 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

_- 

Prepared by r(yflx 

2/8l93 c-5 
Ft. Richardson GW Landfill - Fall ‘B 

SDG: C63?5! 



Dissolved Metals DATA SUMMARY TABLE 

Analyte 
-- ._ . . 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

silver 

sodium 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

._. 

-001 SA 

9!3FRL13WA 

W 

1 

1 l/10/98 

w- 

RESULT Q RC 

0.2 u 

I RESULT 

0.01 

0.2 

0.005 

0 01 

0.033 

5 

0.005 

0.01 

5 

-XI1 SA 

93FRL13WA 

W 

1 

1 l/10/96 

mg/L 

Q RC 

u- -. 

U 

U 

U 

U 

U 

U 

U 

U 

, 

Prepared by t-<yflA’ 

2&99 C-6 

Ft. Richardson GW Landfill - tall ‘98 

SDG: La53369 



Gasoline Range Organics 

I-.-. ‘. Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 

I 
gasoline range organics 
..__. .- _, 

Prepared by c///x 

2/8/99 

-CD1 SA 

98FRL13WA 

W 

1 

1 l/10/96 

mg/L 

RESULT Q RC 

0.1 u.. 

DATA SUMMARY TABLE 

M32SA 

%FRLlSWA 

W 

1 

11/10/?% 

mglL 

RESULT Q RC 
I. .._. I 

0.1 
I I I 

c-7 

Ft Richardson GW Landfill - ball ‘93 x 
m 

SDG: 06336 3 



General Chemistry DATA SUMMARY TABLE 
._. -. .- _. .______ 

Sample ID 

Field JD 

Matrix 

DII Factor 

Date Collected 

Units 

Analyte 

chloride 

total dissolved solids 

nitrogen, nitrate (as N) 

nitrogen, nitrite 

sulfate 

turbidity 

total organic carbon 

-CO1 SA 

98FRL13WA 

W 

1 

1 l/10/98 

mglL 

RESULT Q RC 

7.4. 

252 

0.88 

0.05 II 

19.1 

1 u 

._--- __ _-..- 
-CC1 SA 

9SFRL13WA 

W 

1 l/10/98 

NTU 

RESULT Q RC 

- 

1 u 

C-8 

Ft. Richardson GW Landfill - Fall ‘98 

SDG: i)6338 3 



Total Metals 

Analyte 
_ -.. ~. 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

silver 

sodium 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

-CO1 SA 

SSFRL13WA 

W 

11/10/98 

mglL 

RESULT Q RC 

0.01 u 

0.2 u 

0.005 u 

0.01 u 

o.cm u 

o.cXxl2 u 

5 u 

0.005 u 

0.01 u 

5 u 

DATA SUMMARY TABLE 

Prepared by ~-~~fl~ 

2/8/X1 c-9 

.rA 

Ft. Rlchardson GW Landfill - Fall ‘98 
z 

SDG: 063363 
F3 



Volatile Organic Compounds by GClMS DATA SUMMARY TABLE 

-002SA 

93FRL18WA 

W 

1 

11/1om 

I@ 

RESULT Q RC 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

Sample ID 

Field ID 

Matrix 

DII Factor 

Date Collected 

Units 

Analyte 
.- 

benzene 

chlorobenzene 

1,2-dichlorobenzene 

1,3dichlorobenzene 

1,4dichlorobenzene 

ethylbenzene 

toluene 

xylenes 

_. 

-001 SA 

99FRL13WA 

W 

1 

1 l/10/98 

l-w 

RESULT Q RC 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

1 u 

c-10 

. 
t? 

Ft Richardson GW Landfill - Fall ‘98 % 
SDG: 0633@3 v) 



Dissolved Metals DATA SUMMARY TABLE 

Analyte 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 
_---. _. - 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

-02 

93FRL02WA 

W 

1 

1 O/27/98 

mg/L 

RESULT Q RC 

0.001 UJ f 

0.0022 J m 

O.cKll u 

0.01 u 

0.001 u 

o.Mx)2 u 

5 u 

0.m u 

1.2 

O.ooo5 UJ c 

Prepared by ?-zyfl! 

2l8199 

P 

Ft. Richardson GW Landfill - Fall ‘98 E 

SDG: 76666 2 



Gasoline Range Organics DATA SUMMARY TABLE 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
_- ..__ - -.- . - . . . . . .._..._.. 
gasoline range organics 

-01 

BFRLZOWA 

W 

1 

1 O/27198 

mg/L 

RESULT Q RC 

-02 

SSFRL02WA 

W 

1 

1 O/27/98 

mglL 

RESULT Q RC 

0.01 J nw 
i 

0.05 u 
._-. . _.~ -.... -.. -.. . . !  

Prepared by ~I/>[/~ 

2l8E.B c-12 

Ft. Richardson GW Landfill - Fall ‘98 

SDG: 76666 



Total Metals 

Analyte 
.- ._... 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

-02 

98FRL02WA 

W 

1 

10/27E@ 

mglL 

RESULT Ci RC 

0.012 J f 

0.13 

0.001 u 

0.028 

0.01 

o.cQ19 

5 u 

0.0043 

1.4 

O.ooo55 
-_ ..-.- .._.. .~ 

DATA SUMMARY TABLE 
._ ._ .- -. 

.--..-- ~--.--- . .._. -.-. -.-. ._. _ -- . . . _._. -... _ ..- .._.. .,. ,. 5 
Prepared by f-x;;j//x Ft. Richardson GW Landfill - fall ‘98 

2/8/% c-14 SDG: 7666; 



Volatile Aromatic Hydrocarbons DATA SUMMARY TABLE 
.-...-_ ..- -_-...--.- 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

I Analyte 

benzene 

toluene 

ethylbenzene 

m,p-xylene 

o-xylene 

Units 

-01 

98FRL20WA 

W 

1 

1 O/27/98 

mg/L 

RESULT P RC 

0.001 UJ p 

0.001 UJ p 

0.001 UJ p 

0.002 UJ p 

0.001 UJ p 

. ..-._... .-.- -...... ..-.. ._.. -. . ..- 
I 

-02 

98FRL02WA 

W 

1 

1 O/27&18 

mg/L 

RESULT Q RC 
---.-------- .-_-.- .-.. ----- . ..-- 

o.cm u 

I.. 

Prepared by ?-v&r 

2/8/S 

0 

Ft. Richardson GW Landfill - Fall ‘93 G 

SDG: 7666; 8 



Dissolved Metals DATA SUMMARY TABLE 

I. Analyte 
. . - 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

. 

-01 

93FRLWWA 

W 

1 

1 O/28/93 

mg/L 

RESULT Q RC 
--__ -.--..--..-. 
OSXQ74 J m 

0.0069 

0.001 u 

0.01 u 

0.001 u 

o.CCO2 u 

1.6 J f 

o.cQ3 u 

2.9 

0.0305 UJ c 

- __ 

-02 

98FRLO4WA 

W 

1 

1 O/28198 

mglL 

RESULT Q RC 

o.ca u 

0.0056 

0.001 u 

0.01 u 

0.001 u 

o.rx02 u 

3.1 J f I1 

o.cm u 

4.3 

O.CCO5 UJ c 

-..- 

-03 

93FRLCEVVA 

W 

1 

1 O/28/93 

mg/L 

RESULT Q RC 
-.-- _... ..__ -. ._.-.. . . 
O.CD379 J m 

0.0077 

0.001 u 

0.01 u 

0.031 u 

o.ooo2 u 

2.1 J f,rn 

0.003 u 

3.5 

O.CCO5 UJ c 

Prepared by r[yflx 

2/8&Q C-16 

Ft. Richardson GW Landfill - Fall’98 

SDG: 7670 1 



Gasoline Range Organics DATA SUMMARY TABLE 

-03 

98FRLCEMfA 

W 

1 

10128P8 

mg/L 

RESULT Q RC 
-._. 

0.32 

.~. - . . .,- ,, __.. 

Sample ID -01 

Field ID 93FRLO3WA 

Matrix W 

DII Factor 1 

Date Collected 1 O/28/98 

Units mglL 

Analyte RESULT Q RC 
_ _-~ . ..- -. .~. ._. _ . ._ ._~_ _-__,____.___ 

gasoline range organics 0.012 J Ill 

_ 

-02 

98FRLO4WA 

W 

1 

1 O/28/98 

mg/L 

RESULT Q RC 

0.05 u 

-04 

98FRL21WA 

W 

1 

1 O/28193 

mg/L 

RESULT Q RC 

0.05 u 

Prepared by 1?7(7//x 

2/B/99 

.- ._.., ik 
Ft. Richardson GW Landfill - Fall ‘98 

c-17 SDG: 7670 1 



General Chemistry DATA SUMMARY TABLE 

-01 

98FRLO3WA 

W 

1 

1 O/28/93 

NTU 

RESULT Q RC 

-02 

98FRLO4WA 

W 

1 

1 O/28196 

mglL 

RESULT Q RC 

0.58 

0.3 UJ c 

6.1 

110 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
__... -.- ..-.. .--. .--.. . ~~.. ~._.... .- 
chloride 

nitrate+nitrite as nitrogen 

sulfate 

total dissolved solids 

turbidity 

total organic carbon 

-01 

93FRL03WA 

W 

1 

1 oEw93 

mglL 

RESULT Q RC 

8.7 

0.78 J c 

21 

240 

0.88 B k 
_-... . .-_.- .._. _-.__ 

0.5 J e 

..!.. 

-02 

93FRL04WA 

W 

1 

1 O/28/98 

NTU 

RESULT Q RC 
_-- - _.-- 

36 J e 

_.. ..-. _ _ _ 
Prepared by fuf/! 
2/B/99 

-03 

98FRLO5WA 

W 

1 

10/2819¶ 

mglL 

RESULT Q RC 
_._._ -. . 

11 

1.1 J c 

21 

239 

0.62 0 k 

. 

-53 

96FRLO5WA 

W 

1 

1 O/28/% 

NTU 

RESULT Q RC 

1.6 J e 

a 
w 

Ft. Richardson GW Landfill - Fall ‘% CA 

SDG: 767C3 2 



Total Metals DATA SUMMARY TABLE 

Analyte 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

.- . . -. .._. _~.~.._... 

-01 

93FRLC3WA 

W 

1 

1O128193 

mglL 

RESULT Q RC 

o.cm u 

O.iXBl 

0.001 u 

0.01 u 

0.001 u 

0.0032 u 

5 u 

0.003 u 

3.4 

o.cm5 u 
..----.---_ _ .-... ._. 

-02 

98FRLO4WA 

W 

1 

1 O/28198 

mg/L 

RESULT Q RC 

o.c& 

0.043 

0.m u 

001 u 

O.C@3 

o.ooo2 u 

5 u 

O.CO33 

5.2 

o.ooo5 u 

. . 
I -03 

98FRLCDVA 

W 

1 

10128198 

mg/L 

RESULT Q RC 

~0.001 u 

0.016 

0.001 u 

0.01 u 

0.0011 

o.ccO2 u 

5 u 

o.cm u 

4 

o.ooo5 u 

..-... .--- ..___._ _____.._..__. 
Prepared by i?-~~~~~ 

2l8lS9 c-19 

P, 
w 

Ft. Richardson GW Landfill Fdll’98 3 
SDG: 7670 4 



Volatile Aromatic Hydrocarbons DATA SUMMARY TABLE 

Sample ll 

Field II 

Matri 

Dil Facto 

Date Collectel 

Unit 

Analyte 

benzene 

toluene 

chlorobenzene 

ethylbenzene 

m,p-xylene 

o-xylene 

1 ,3dichlorobenzene 

1,4dichlorobenzene 

1,2-dichlorobenzene 

-01 

SSFRLWWA 

W 

1 

1 oLm38 

mg/L 

RESULT Q RC 

0.001 u 

0.001 u 

o.cm u 

O.col u 

0.002 u 

o.ca u 

0.001 u 

o.ca u 

0.001 u 

.-.. 
-02 

93FRLO4WA 

W 

1 

1 O/28/98 

mglL 

RESULT Q RC 

- 0.001 .ti’ 

0.001 u 

0.001 u 

o.ccv u 

0.002 u 

0.001 u 

0.001 u 

0.001 u 

oKI u 

-03 

93FRLDYvVA 

W 

1 

1 O/28&38 

mglL 

RESULT Q RC 

o.c& u - 

0.001 u 

0.001 u 

0.001 u 

0.002 u 

O.cnl u 

0.001 u 

0.001 u 

0.001 u 

. 
-04 

93FRL21 WA 

W 

1 

1 O/28198 

mg/L 

RESULT Q RC 

0.001 .iJ 

0.001 u 

0.001 u 

0.001 u 

0.002 u 

O.col u 

0.001 u 

0.001 u 

0.001 u 

Prepared by r?flI! 

2/8/ssi 
Ft. Richardson GW Landfill - Fall ‘98 

3 
SDG: 76701 



Dissolved Metals DATA SUMMARY TABLE 

I’_ 

Analyte 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 
.-._--.~. ..- . .-. 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

-01 

93FRLO6WA 

W 

1 

11/2l93 

mg/L 

RESULT Q RC 

0.005 UJ f,t 

0.033 J f.t 

0.005 UJ f,t 

0.01 UJ i.t 

0.05 UJ f.t 

OJXXX.3 J f.t 

5UJ ft 

0.0091 J f,n1.t 

5.2 J f.t 

0.0025 UJ c.f,t 
_.. .--_ _ _ -.. _ _ .I. 

D-SW6020 Dil Factor = 5 

Prepared by L-vfl! 

Z8199 

Ft. Richardson GW Landfill - Fall ‘98 
t; 

SDG: 76797 
3 



Gasoline Range Organics DATA SUMMARY TABLE 

Sample ID 
Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 

gasoline range organics 

-01 

98FRLCEWA 

W 

1 

llt2m 

mg/L 

RESULT Q RC 

-02 

98FRL23WA 

W 

1 

11/2@8 

mglL 

RESULT 4 RC 

0.057 J e,t 
._ 

_ ._ -. .- . _. . . . 
0.05 UJ e.t 

I I I 

Prepared by t-i7//x 

2181’93 c-22 

Ft. Richardson GW Landfill - F all ‘98 ti 
0 

SDG: 7679 7 



General Chemistry DATA SUMMARY TABLE 

Sample ID -01 

Field ID 93FRLC6WA 

Matrix W 

Dil Factor 1 

Date Collected 11/m 

Units mg/L 

Analyte RESULT Q RC 
_._-.._ -. -._.. . . .._. . -_- 
chloride 4.8 J t 

nitrate+nitrite as nitrogen 0.56 J c.t 

sulfate 17 J t 

total dissolved solids 4COJ t 

turbidity 

total organic carbon 2.4 HJ k,t 

-01 

Q8FRLOEWA 

W 

1 

11/2/98 

NTU 

RESULT Q RC 

3.4 J t 

, 

Prepared by E-‘J/K 

2/8D3 c-23 

Ft Richardson GW LandfIll - Fall ‘90 

SDG: 7679 7 



Total Metals 

Sample ID 

Field ID 

Matrix 

DII Factor 

Date Collected 

Units 

Analyte 
---- .._ _. _-. ..__ .___ ._. 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium . 

selenium 

sodium 

silver 

-01 

98FRLC6WA 

W 

1 

11/2198 

mglL 

RESULT Q RC 

0.005 UJ f,t 

0.033 J t 

0.005 UJ 1 

0.01 UJ t 

0.005 UJ t 

O.CCO17 J m,t 

5UJ 1 

0.011 J lT,t 

4.5 J t 

0.0025 UJ t 

DATA SUMMARY TABLE 

..- 

SW6020 Dil Factor = 5 

Prepared by L,%;;l//x 
Ft. Richardson GW Landfill - Fall ‘98 

2/a/99 C-24 SDG: 7679 7 



Volatile Aromatic Hydrocarbons DATA SUMMARY TABLE 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 

benzene 

toluene 

chlorobenzene 

ethylbenzene 

m,p-xylene 

o-xylene 

1 ,Sdichlorobenzene 

1,4-dichlorobenzene 

1,2-dichlorobenzene 

-01 

98FRLOEvVA 

W 

11/2/9¶ 

mg/L 

RESULT Q RC 

0.031 UJ e.t 

0.001 UJ e,t 

OLKII UJ e,t 

0.001 UJ e,t 

0.002 UJ e.t 

0.001 UJ e !  

0.001 UJ e.t 

0.001 UJ et 

0.001 UJ e,t 

-02 

98FRL23WA 

W 

1 

11/2/98 

mg/L 

RESULT Cl RC 
_._.-___ -._--_-__. l-e-...-...me-..- . -.. 

O.ccll UJ e.t 

0.001 UJ e,t 

0.001 UJ C.l 

0.031 UJ e,! 

0.002 IJJ e t 

0.001 IIJ 1.’ t 

0.001 UJ e.1 

0.001 1.1.1 t,,l 

0.001 UJ 
..-...! . . . 

e.t 
.,... 

Prepared by Ely’//x 

2m93 C-25 

-IA 

c 

Ft. Richardson GW Landfill - Fall ‘99 3 

SDG: 7679 7 



Dissolved Metals DATA SUMMARY TABLE 

Analyte 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

1. 

-01 

93FRLNVA 

W 

1 

lll3iSB 

mg/L 

RESULT Q RC 
-_.-.-.- .._. .._. ---...- 

0.001 UJ I 

o.c087 

o.cm u 

0.01 u 

o.co1 u 

O.C#34 

5 u 

o.cu3 u 

1.8 

O.CK6 UJ c 

.._ --. 
-02 

98FRL8WA 

W 

llEm8 

mglL 

RESULT Q RC 

O.CKIil J f 

0.0073 

o.ca u 

0.01 u 

0.001 u 

o.cKO2 u 

5 u 

0.003 u 

3 

O.CCC6 UJ c 

.I. 

..-..-..- .._.__ --... . . -. 

-03 

93FRL9WA 

W 

1 

llm98 

mglL 

RESULT Q RC 
-.. . _.._. _ .- 
o.m73 J f.m 

0.0075 

0.001 u 

0.01 u 

0.001 u 

o.rxxI2 u 

5 u 

o.co3 u 

3.1 

O.ooo5 UJ c 

A 
.-_. _.._ -.-.. .-.. ,__.... __- E 

Prepared by ?-gax Ft. Richardson GW Landfill - Fall ‘98 2 

218199 C-26 SDG: 76433 3 



Gasoline Range Organics DATA SUMMARY TABLE 
. .._..... ~.. .._...... - . . . . . .._.... _ 

Sample ID -01 

Field ID 98FRL7WA QBFRLBWA 

Matrix 

I 

W 

Dil Factor 1 

Date Collected llr3a3 

Units mg/L 

Analyte RESULT Q RC 
-..-.- . ..-.-...-. -. -. 

1 

-a3 -04 

QSFRLQWA QBFRL23WA 

W W 

1 

I 11/3/9s 11/3/98 

1 

mglL mglL 

RESULT Q RC RESULT Q RC 
I ------- _-.--.. __-- i...- _.--. ---.-_-^_. _.... ._ 

gasoline range organics 
-__.----- _.-.-__---I----~~_-u.._-_--1 -. .?-95 .._ .!! .._ -. - -A.- . !??Y .-..L -..- -.-LYL .A -...._.” - l..... ..-. ~~..~ ..-.. 

Prepared by L-u&.r Ft. Richardson GW Landfill - Fall 98 

2/w&J C-27 SDG: 76331 



General Chemistry DATA SU’MMARY TABLE 

Analyte 

chloride 

- _ _ _ - 
Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

_. 

nitrate+nitrite as nitrogen 

sulfate 

total dissolved solids 

turbidity 

total organic carbon 
-._.. --...-- ---..-. 

i 

.-_. 

^. _ - 

-01 

SSFRLNVA 

W 

1 

lll?d98 

mg/L 

RESULT Q RC 

2.7 

0.39 

13 

203 

0.72 8 k 

.- -. 

-01 

93FRL7WA 

w 

1 

llL?&8 

NTU 

RESULT Q RC 

15 

-02 

98FRL8WA 

W 

1 

lll3lQ8 

mglL 

RESULT Q RC 
.._. 

8.5 

0.96 

21 

230 

2.4 8 k 

-02 

98FRL8WA 

W 

1 

llBE8 

NTU 

RESULT Q RC 

1.1 

-03 

98FRL9WA 

W 

1 

11/3/98 

mglL 

RESULT Q RC 
. 
8.6 

0.92 

21 

240 

k 

-03 

98FRLSWA 

W 

1 

llh98 

NTU 

RESULT Q RC 

1.2 

. ..--....- _..-_-.. _._.__. -.._-..-. .._____._^ __.. _ _ _ . . . .._.. .___ __, 
2 

Prepared by r?flx Ft. Richardson GW Landfill - Fall ‘98 
Z/8/%9 C-28 SDG: 76333 



7 ‘otal Metals 

Analyte 
..-_.. 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

-01 

93FRL7WA 

W 

1 

11/3/?38 

mg/L 

RESULT Cl RC 

0.001 UJ f 

0.01 

o.cm u 

0.015 

0.001 u 

0.0332 u 

5 u 

0.0038 

1.5 

o.ccxx u 

Prepared by t-l%fhr 

2/a/99 

DATA SUMMARY TABLE 

-02 

93FRL8WA 

W 

1 

11/3/98 

mglL 

RESULT Q RC 

0.001 

o.cn61 

0.001 

0.01 

0.001 

o.m?32 

5 

0.006 

2.6 

O.C#!i 

1JJ f 

-03 

98FRL9WA 

W 

1 

11/3/93 

mglL 

RESULT Q RC 

O.m79 J f,m 

0.006 

0.001 u 

0.01 u 

0.001 u 

o.cxD2 u 

5 u 

0.0038 

2.5 

o.cco5 u 

C-29 

A 

t; 

Ft. Richardson GW Landfill - Fall ‘98 3 

SDG: 7633.3 



Volatile Aromatic Hydrocarbons DATA SUMMARY TABLE 

Sample ID 

Field ID 

Matrix 

DII Factor 

Date Collected 

Units 

Analyte 
_..___ -. __.... - ..--.-.. .-.-.. .._. - ._.-. -. 
benzene 

toluene 

chlorobenzene 

ethylbenzene 

m,p-xylene 

o-xylene 

1,3dichlorobenzene 

1,4dichlorobenzene 

1,2-dichlorobenzene 

Prepared by k‘l7//// 

2J8i93 

-01 

93FRLNVA 

W 

1 

llt3l93 

mg/L 

RESULT Q RC 

0.001 u 

0.031 u 

O.col u 

0.001 u 

0.032 u 

0.031 u 

0.031 u 

o.co1 u 

O.all u 

-02 

98FRL8WA 

W 

1 

llEm3 

mg/L 

RESULT Q RC 

0.001 u 

0.m u 

0.ccl1 u 

0.001 u 

0.002 u 

0.001 u 

o.co1 u 

o.cm u 

o.cm u 
1.. 

-03 

98FRL9WA 

W 

1 

11/3/98 

mg/L 

RESULT Q RC 

0.031 u 

0.001 u 

o.cm u 

om1 u 

0.002 u 

0.01 u 

0.001 u 

0.001 u 

0.c.m u 

c-30 

-04 

98FRL23WA 

W 

1 

Ill398 

mg/L 

RESULT Q RC 
._..._. ---.._ _ - .-.. _ 

0.001 u 

O.ooo37 J m 

O.col u 

o.co1 u 

o.cm u 

O.ooO22 J m 

o.cm u 

O.M3073 J m 

o.co1 u 
_...____. ~. ..- . ,.. .-. 

kQ 

2 

Ft Richardson GW Landfill - l-all ‘% 
oa 

SDG: 7633s 



Dissolved Metals 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

halyte 
.---- -..-___._....-- - . . -_---~ --.--..._ -- 
arsenic 

3arium 

sadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

-. ._... ..-. -.-__ . 

41 

93FRLll WA 

W 

1 

11EKB 

mg/L 

RESULT Q RC 
______- 

OX01 J f 

0.0094 

0.001 u 

0.01 u 

O.col u 

o.ooo2 u 

5 u 

o.cm u 

2.9 

o.ooo5 u 
.-_---_- _.... . _.-. - . . 

DATA SUMMARY TABLE 

- 

.-_. -.... 

-- 

Prepared by rpr//,u 

2BE9 c-31 

. .~..~..” ..,_ -. . . 

Ft Richardson GW Landfill - Fall ‘98 

SDG: 7697 3 



Gasoline Range Organics 
-.-_--.-. ..-.-_ _.__ -... .._. .._._ - . . _.. 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
.- -_._- ._... -._ .~ -- 
gasoline range organics 

.--1. 

DATA SUMMARY TABLE 

-01 -02 

9SFRLl IWA 98FRLlSWA 

W W 

1 1 

11/9/98 llM98 

mg/L mglL 

RESULT Q RC RESULT Q RC 

0.05 u 0.05 u 

_ 
I 

..I 

Prepared by ~-~[~~ 

2/8&I C-32 

I 

Ft Richardson GW Landfill - Fall ‘98 

SDG: 7697x 



General Chemistry DATA SUMMARY TABLE 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 

chloride 

nitrate+nitrite as nitrogen 

sulfate 

total dissolved solids 

turbidity 

total organic carbon 

-01 

9SFRLll WA 

W 

1 

II/Q98 

mg/L 

RESULT Q RC 

11 

0.91 

23 

250 

0.63 8 k 

,.. .~. 
-01 

93FRLll WA 

W 

1 

11/9/98 

NTU 

RESULT Q RC 

4 

I 

, 
~.. -._ . . . .._. _.__ -. ..-._ _,._.__ -. __ --..... _ ._.-.... -.--._ _ Q 

b 

Prepared by z-zTf/x Ft. Richardson GW Landfill - Fall ‘93 

2/8/99 C-33 SDG: 7697.3 



DATA SUMMARY TABLE Total Metals 
:.. 

98FRLll WA 

Date Collected 

Analyte 
_ .._~_.. .-__.-__--.-------..-._-.- -- __.. -__.-_-__ -. _._..... - . ..-. --..- .___._ -_-.. . . . . -.~. ..-_..----_--_. --~.. ..-.. ..-.. .._ .~ . . ..- . 

arsenic 0.m u 

barium O.CKYX 

cadmium 0.001 u 

chromium 0.005 J m 

lead 0.031 u 

mercury o.coo2 u 

potassium 5 u 

selenium O.ocr38 J f 

sodium 3 

silver O.CKD71 J f 
~..~ -_^.--..-_-..--.-_.- -...-.-_-... ._.-. . ._... - .--. ._ _-.. ..~. _--.-. ,.-_ ..- ___-. ..-_ -... ..___.,.. -- .._. 

_.......... -.. . . _ .~_. ..~ _~ ..- - ..~ ~, @ 

Prepared by ?-TyfL,r Ft. Richardson GW Landfill - f-all ‘98 
g 
N 

2/8E9 c-34 SDG: 7697 3 



DATA SUMMARY TABLE Volatile Aromatic Hydrocarbons 

r_’ 
. ~. . ., -. _- __-.- 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
. 

benzene 

toluene 

chlorobenzene 

ethylbenzene 

m,p-xylene 

o-xylene 

1 ,Z!-dichlorobenzene 

1,4-dichlorobenzene 

1,2-dichlorobenzene 

-01 

93FRLll WA 

W 

1 

11/9l!c.hY 

mglL 

RESULT Q RC 

o.ca u 

0.001 u 

ocm u 

0.001 u 

0.002 u 

0.001 u 

o.cm u 

0.001 u 

O.ccIl u 
. . 

_ 

42 

98FRL19WA 

W 

1 

lllQE?8 

mg/L 

RESULT Q RC 

o.cm u 

0.001 u 

0001 u 

o.cm u 

0.002 u 

0.001 u 

0.001 u 

0.001 u 

o.c.01 u 
. . _ . 

.- . -. 
I 

.b ..- ..-.._.. -__- . .._._ . . ..~_. . .._ -_.. ..___._ _...~... .._ _..._ _~.._ ._ ., _ ._ 

Prepared by ,!?pflx 
t; 

Ft. Richardson GW Landfill - Fall ‘98 
ae 
w 

2i8199 C-35 SDG: 76973 



Dissolved Metals DATA SUMMARY TABLE 
rr 

Analyte 
_ ..-_-.-.. .-.. . . . . 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

Dll Factor 

Date Collected 

Units 

-01 

98FRL12WA 

W 

1 

1 l/10/93 

mg/L 

RESULT Q RC 
-.. 

o.col 1 

0.0095 

0.001 u 

0.01 u 

o.co1 u 

o.cxO2 u 

5 u 

0.m u 

3.2 

o.ccm u 
--.,.__.- .._ - ..- 

I 
-.- 

f  

. 

-02 

9’3FRL14WA 

W 

1 

1 l/10/98 

mglL 

RESULT Q RC 

3.cxxe4 

0.CY.X 

O.col 

0.01 

0.031 

o.CxQ2 

5 

O.CO3 

3.1 

o.ooo5 
..-. -...-_ 

J m 

U 

U 

U 

U 

U 

U 

U 
-. 

-. _ .._. -- ._ .__ .- 

-03 

9SFRL16WA 

W 

1 

1 l/10/96 

mg/L 

RESULT Q RC 
__-_-___ --.. 
0.00365 J m 

0.011 

o.ccI17 

0.01 u 

O.col u 

o.cKD2 u 

5 u 

o.ca3 u 

3.3 

o.ooo75 .I. 

-04 

98FRL17WA 

W 

1 

ll/llB3 

mglL 

RESULT Q RC 
----..~.-----.- 

0.001 u 

0.0X4 J m 

o.ca u 

0.01 u 

O.col u 

0.0032 u 

5 u 

o.co3 u 

0.5 u 

o.ooo5 u 

Prepared by i?lFfLY 

2/8/93 C-36 

Ft. Richardson GW Landfill - I alI ‘98 

SDG: 77cC’S 



Gasoline Range Organics DATA SUMMARY TABLE 

Sample ID 

Field ID 

Matrlx 

98FRL12WA 

Dil Factor 

Date Collected 1 l/10/98 

Units 

” Analyte RESULT Q RC .--- 
_-..... _____... . ..__ --..- -. -..__. 

RES::‘;:C RES::‘;:; RES:!k?C I__-__-__ --_ -.-- -- ___-_ ,__ 

L 
gasoline range organics 0.05 u 0.05 u 0.48 B k 3 0.013 J Ill 
---..-_ ._--. -- .-.- -___--. _I-..---. ..--- ..-- -1.. . . ..--. -. 

1 IRES::‘;. 1 

.-.- -- -.--... . -..- -..- -.-.- .-.-. -.- .....~~~ .._. _.. ..__.... 

Prepared by r){/x 

218199 c-37 

Ft. Richardson GW Landfill - I-all ‘93 

SDG: 77K6 



General Chemistry DATA SUMMARY TABLE 
- .._... . .._. ._.. ..--.. 

Sample ID 

Field ID 

Matrix 

Oil Factor 

Date Collected 

Unlts 

Analyte 

chloride 

_..-.-__ 
-01 

93FRLi 2WA 

W 

1 

11/10/98 

NTU 

RESULT Q RC 

. _. I 

I 
-02 

98FRLl4WA 

W 

1 

11110198 

mg/L 

RESULT Q RC 

-02 

98FRLl4WA 

W 

1 

11/10/98 

NTU 

RESULT Q RC 

-03 -03 

93FRLl6WA QSFRLI 6WA 

W W 

1 

11/10/98 

mglL 

RESULT Q RC RESULT Q RC 
- 

nitratecnitrite as nitrogen 

sulfate 

total dissolved solids 

-01 

98FRLl2WA 

W 

1 

1 l/10/98 

mglL 

RESULT Q RC 
__- __.... -.---___- 

7.6 

0.87 

22 

210 

7.6 

0.86 

22 

250 

0.31 

16 

320 

turbidity 1.8 1.6 11 

total organic carbon 
-..-.- ._.^ - ._.... .-.--- ..I .._____ -.-_ 

1 19 k 2.6 0 k 3.9 0 k 

1 

11/10!98 

NTU 

Prepared by ?-zTnx 

218199 C-38 

Ft. Richardson GW Landfill - tdII’93 

SDG: 77003 



General Chemistry DATA SUMMARY TABLE 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 

chloride 

nitrate+nitrite as nitrogen 

sulfate 

total dissolved solids 

turbidity 

total organic carbon I 

-04 

9EFRL17WA 

W 

1 

11/11/96 

mg/L 

RESULT Q RC 

0.39 

0.3 u 

0.3 u 

IO u 

14 
. 

-04 

93FRL17WA 

W 

1 

11/11/96 

NTU 

RESULT Q RC 

1.6 

Prepared by L‘gfl! 

2/8/99 
Ft. Richardson GW Landfill - t-all ‘93 

SDG: 77rx6 



Total Metals DATA SUMMARY TABLE 

Analyte 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

Sample ID 

Field ID 

Matrix 

DII Factor 

Date Collected 

Units 

- _. . . .._.. --___ ..- 

-01 
93FRL12WA 

W 

1 

1 l/10/93 

mglL 

RESULT Q RC 
___-- 

O.ooo91 J m 

0.0096 

0.001 u 

0.01 u 

0.m u 

o.K02 u 

5 u 

0.0311 BJ f,k 

3.2 

O.CCX31 UJ f 
-~ -__--__ 

-02 

98FRL14WA 

W 

1 

1 l/10/98 

mglL 

RESULT Q RC 

O.CXX35 J m 

O.ClXl 

0.001 u 

0.01 u 

0.001 u 

o.ooo2 u 

5 u 

0.0039 BJ f.k 

3.1 

O.KCll UJ t 

-03 

98FRL16WA 

W 

1 

1 l/10/93 

mg/L 

RESULT Q RC 
___---.--___.- 

0.002 u 

0.012 

0.001 u 

0.005 J In 

0.00331 J m 

o.ooo2 u 

5 u 

0.0029 BJ f.k 

3.3 

O.CCOl UJ f 
_..-_.._. --_--._~ -.~--. . .._ i _ ! _ -- 

-04 

QSFRL17WA 

W 

1 

ll/llB3 

mg/L 

RESULT Q RC 
-__.-- -- ..-. .._. 

0.002 u 

0.005 u 

O.cnl u 

0.01 u 

o.cm u 

o.ooo2 u 

5 u 

O.CXl249 J f.m 

0.5 u 

OCCOI UJ f 
.__ -- ___. ~_...~. --..-.. 

Prepared by t-gflx 

2/8/99 

Q . .._. ._.... _..~... ._. -_ ..- __,_ c 
Ft. Richardson GW Landfill - rail ‘98 22 

c-40 SDG: 77003 



Volatile Aromatic Hydrocarbons DATA SUMMARY TABLE 

r- 
Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

halyte 
____ -__--.--__---- -_-..- .__. -_._-_.- 
benzene 

ioluene 

chlorobenzene 

ethylbenzene 

m,p-xylene 

o-xylene 

1 ,%dichlorobenzene 

1 ,&dichlorobenzene 

1,2-dichlorobenzene 

-01 

98FRL12WA 

W 

1 

1 l/IO/93 

mgll 

RESULT Q RC 
_-.-_--.._--.-. 

0.031 u 

O.cxJl u 

0.001 u 

0.001 u 

o.ccl2 u 

0.001 u 

o.cm u 

0.m u 

0.001 u 

-02 

98FRL14WA 

W 

1 

1 l/10/98 

mg/L 

RESULT Q RC 
._-. -.-_. . . .._. .-. _...._ 

o.cm u 

0.001 u 

0.cxI1 u 

0.001 u 

0.002 u 

0.001 u 

0.001 u 

0.001 u 

0.001 u 

-03 

98FRL16WA 

W 

1 

1 l/IO/98 

mglL 

RESULT Q R 
_- -.. .,__ _- ..__ -.. .~ 

0.001 u 

0.001 u 

0.001 u 

O.col u 

0.002 u 

0.001 u 

0.001 u 

o.cm u 

0.001 u 

C 

-04 

98FRL17WA 

W 

1 

II/l1198 

mg/L 

RESULT (3 RC 
.-.- __...... 

0.001 u 

0.0037 

o.cm u 

O.cOl u 

O.CCC66 J m 

O.oM)27 J m 

o.m1 u 

o.cm u 

0.001 u 

-05 

98FRL28WA 

W 

1 

II/IO/98 

mglL 

RESULT Q RC 

0.001 u 

O.cKll u 

0.001 u 

O.col u 

0.002 u 

0.m u 

O.cOl u 

0.001 u 

O.col u 

. - .- ._ _.... _ _ _. . .._ _ 

Prepared by r?fiY Ft. Richardson GW Landfill - (‘all ‘98 
2l8EB c-41 SDG: 77x6 



Dissolved Metals 

Sample ID 
Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
_. ._ ._ _..-... 

arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 
.- .._.... _._____ -. ___-- ..- _.____ 

.__ _.-- 

-01 

93FRL15WA 

W 

1 

11112l96 

mg/L 

RESULT Q RC 
---_-..---- 

0.0076 J f 

0.073 

0.001 u 

0.01 u 

0.001 u 

o.COO2 u 

2.5 J m 

0.015 

31 

0.m u 
_--.-_._--- ..__..._.___ - -. 

DATA SUMMARY TABLE 
__.__.__ _______.._._____._._ -- _______. -_- . ..__._ -...-._- .._.. .--~ . . .--.. 

--. 

- 

.i- 

Prepared by z-vfl! 

2/6&B C-42 

Ft Richardson GW Landfill Fall ‘93 

SDG: 7706.5 



Gasoline Range Organics DATA SUMMARY TABLE 
. . _..._..........._....-- ~.. 

Sample ID -01 -02 

Field ID 93FRL15WA 93FRL3OWA 

Matrix W W 

Dil Factor 1 1 

Date Collected 11/12E8 11/12Ea 

Units mg/L mglL 

Analyte RESULT Q RC RESULT Q RC 
_ ,_, ___ _ _ _ 

i 
gasoline range organics 

!  
0.05 u 

1 
0.05 u .. 

_-_____ - ..__ -- __.,_....... -___ _---.-_..--- -- ..._~ -... .-_....... I .--_. .- - -... ..-. .- . ..--- -I _._- .._.. . - ..-... ..__ I ._.. ..- 

Prepared by r?f%,r 

218193 

Ft. Richardson GW Landfill - Fall ‘98 

SDG: 7706.5 



General Chemistry DATA SUMMARY TABLE 

i 

4nalyte 

:hloride 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

-01 -01 

9SFRLlSWA 98FRL15WA 

W W 

1 1 

11/12/9i3 11/12/98 

mg/L NTU 

RESULT Q RC RESULT P RC 

iitrate+nitrite as nitrogen 

sulfate 

!otal dissolved solids 

2.9 

0.18 

15 

270 J e 

turbidity 2.4 J e 

total organic carbon 
_..-.. .._ - - .._...... ._.______ 

8.4 % k 

_.-- 

I  

- - - . .  . - .  . - . - -  . _ . . -  - - - . - - - -  . . - .  .-__ - -  . . _  ~- ~. _._._ . _ . .  ______.. . . . . . .  

Prepared by z-v///y Ft Richardson GW Landfill - [‘all ‘98 

2/a/99 C-44 SDG: 77065 



Total Metals 
.-_--~ .__ .._. - .-.. ~.---.-. 

Sample ID 

Field ID 

Matrix 

Dil Factor 

Date Collected 

Units 

Analyte 
--- . . . - ..-----..-...-.-..-- __.. --__ 
arsenic 

barium 

cadmium 

chromium 

lead 

mercury 

potassium 

selenium 

sodium 

silver 

---.-_-. ._... - . - 

-01 

98FRL15WA 

W 

1 

11/12/93 

mg/L 

RESULT Q RC 
-__----.-.- 

O.CO59 

0.074 

0.001 u 

0.01 u 

0.001 u 

o.cKl2 u 

2.2 J m 

0.017 J f 

31 

O.CKS UJ f 

--.. 
I 

DATA SUMMARY TABLE 
.~ ---..---_---- _..._. --.--- ..- ~. 

.I- 

Prepared by fzyux 

2Bl99 

. - .._._. -----... -- - 

Ft. Richardson GW Landfill - Fall ‘98 

c-45 SDG: 77OE5 



Volatile Aromatic Hydrocarbons DATA SUMMARY TABLE 

Analyte 

benzene 

toluene 

chlorobenzene 

ethylbenzene 

m,p-xylene 

o-xylene 

1 ,Sdichlorobenzene 

1,4dichlorobenzene 

1,Zdichlorobenzene 

Sample ID 

Field ID 
Matrix 

Dil Factor 

Date Collected 
Units 

--_. ._.. ----. 

T- 

-01 

93FRL15WA 

W 

1 

11112EB 

mg/L 

RESULT Q RC 
.__--..-.._-_-___ 

O.CC@31 J m 

0.001 u 

0.001 u 

0.001 u 

0.002 u 

O.Wl u 

0.001 u 

0.001 u 

0.031 u 
_--_._ .-- ---_ _... -.- .._ 

~.. ..- .._._ . ..-__-__.--_ 
-02 

93FRLZOWA 

W 

1 

11/1m 

mg/L 

RESULT Q RC 
___----__--_ 

0.001 u 

o.ca u 

o.cn1 u 

0.001 u 

0.002 u 

0.001 u 

0.001 u 

O.col u 

0.001 u 

-___I_-__...-._ -_.. ~~... .._-... - -. .-. 

- 

I 
I Prepared by E-vfll///i 

2lm9 

..--- .--.~ -.-.-- ~__._. ..-- _._ .._... - _._ .- _.... _ _.,,.._. 

Ft. Richardson GW Landfill - Fall ‘98 

c-46 SDG: 77065 


