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SECTION 1 

Introduction 

This report presents the results of the April 2002 groundwater sampling event conducted at 
the Fort Richardson Landfill. This effort was completed by CH2M HILL for the U.S. Army 
Directorate of Public Works (DPW) in accordance with the scope of work for Contract 
Number DAPC49-01-F-0167. 

1.1 Project Overview 

The purpose of this reporting effort is to transmit the results of groundwater monitoring 
completed as part of the Fort Richardson Landfill closure. CH2M HILL completed the 
groundwater sampling and is providing this report to the DPW for their use in meeting the 
requirements of a landfill closure plan prepared for the closure of the Fort Richardson 
Landfill. 

1.2 Site Location and Description 

Fort Richardson is located within the Cook Inlet-Susitna Lowland Section of the Coastal 
Trough physiographic province of Alaska. The majority of Fort Richardson lies less than 
500 feet above mean sea level (AMSL) with local relief varying between 50 and 250 feet. The 
geology of Fort Richardson occurred primarily as a result of past glacial events and consists 
of the Elmendorf moraine, alluvial fans, and glacial outwash deposits. The hydrogeology of 
Fort Richardson, while extremely variable across the facility, is made up of three primary 
aquifers. A discontinuous perched unconfined aquifer, a shallow unconfined aquifer, and a 
deep confined aquifer have all been observed on base. Monitoring locations are described in 
Section 2.2. 

The Fort Richardson Landfill is located approximately 0.75 mile north of the main 
cantonment area, just north of Circle Road. The landfill is unlined and covers about 
400 acres. 

1.3 Site History 
The initial date of landfill operations is not known. However, the portion of the landfffl that 
was first used was dosed prior to 1966. The landfill accepted sanitary waste and mess hail 
grease until after 1987, when solid waste was sent to the Anchorage Regional Landfill. 
Construction rubble, grease, paint, and solvent waste were also accepted at the landfill. In 
addition, a former fire training pit and a human waste disposal trench were located at the 
landfill. The landfill is no longer active and the latest documented active disposal was in 
1989. 

Groundwater monitoring associated with landfill closure has been ongoing since 1995. 
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SECTION 2 

Groundwater Quality Monitoring Program 

The objective of the groundwater quality monitoring program is to evaluate conditions 
around the closed Fort Richardson Landfill to ensure that degradation of groundwater 
adjacent to the landfill does not occur. Groundwater quality monitoring is also a portion of 
the monitoring requiredfor closure of the landfill. 

2.1 Regulatory Requirements 

Closure of the Fort Richardson Landfill was initiated in 1993 and is subject to monitoring 
and closure requirements in place at that time, specifically Title 18, Chapter 60, of the Alaska 
Administrative Code (AAC). A landfill closure plan was prepared and approved by the 
Alaska Department of Environmental Conservation (ADEC) in 1994. Landfill monitoring 
has been conducted in accordance with the closure plan since that time. 

2.2 Monitoring Locations 

Table 2-1 lists the groundwater monitoring wells that are sampled as part of the landfill 
closure plan. The table also provides information on the screened interval of each well, 
relative well locations, based upon previous reports, and updated relative well locations 
based on recently completed work. Approximate well locations are provided on Figure 2-1. 

2.3 Monitoring Frequency 

According to the landfffl closure plan, well sampling is required twice yearly, with sampling 
scheduled for April and October. Depending on weather conditions and site accessibility, 
the actual sampling dates may be adjusted. 

2.4 Groundwater Monitoring Parameters 

The landfill closure plan specified monitoring for the parameters listed in Table 2-2 
following the completion of baseline monitoring. Samples will be analyzed using the 
methods described in the most recent edition of Test Methods for Evaluating Solid Waste (U.S. 
Environmental Protection Agency [EPA], 1996), Methods for Chem fra! Analysis of Water and 
Wastes (EPA, 1983), and Underground Storage Tanks Procedures Manual (ADEC, 1998). 
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QUALITY MONITORING PROGRAM 

TABLE 2-1 

Monitoring Well Information Summary 

Screened Total 
Monitoring Well lntervala Deptha Aquifer 

Historical 
Relative 
Location 

Updated 
Relative 
Location 

FR-i 139-149 149 Confined glacial till Crossgradient Downgradient 

FA-2 156.5-166.5 166.5 Confined glacial till Crossgradient Downgradient 

FA-3 156.5-166.5 166.5 Deep perched NA NA 

AP-SOlO 221-236 236 Confined glacial till Downgradient Downgradient 

AP-3011 123-138 138 Screened in deep NA NA 
perched aquifer but 

consistently dry 

AP-3012 176-191 191 Screened in deep NA NA 
perched aquifer but 

consistently dry 

AP-3013 135-1 50 150 Confined glacial till Upgradient Upgradient 

AP-3014 15-30 30 Llnconfined Crossgradient Downgradient 
perched 

AP-3015 115-130 130 Confined glacial till Crossgradient Downgradient 

AP-3219 19.4-39.4 39.4 Unconfined Downgradient Downgradient 
perched - 

AP-3220 221.4-241.4 241.4 Confined glacial till Downgradient Upgradient 

AP-3221 158.4-1 78.4 178.4 Confined glacial till Upgradient Downgradient 

AP-3222 119-139 139 Confined glacial till Downgradient Downgradient 

Notes: 
aAll depths are provided in feet below top of casing. 
NA = not applicable (Well FA-3 appears to be screened in a perched aquifer.) 

Samples will not be filtered, and all metal analyses will be for total metals. Other parameters 
that will be measured in the field during each sampling event include water level, 
conductivity, temperature, and pH. Table 2-2 also provides the analytical methods for the - 
specified parameters. 
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GROUNDWATER QUAliTY MONITORING PROGRPJ4 

TABLE 2-2 

Groundwater Quality Monitoring Parameters 

Purging Parametersa Equipment 

Water level Measuring tape or sounder 

Conductivity Calibrated field meter 

Temperature Calibrated field meter 

p1-i Calibrated field meter 

Parameter Analytical Method" 

Total dissolved solids 160.1 

Turbidity 180_1 

Total organic carbon 9060 

Chloride 300.0 

Sulfate 300.0 

Nitrate/Nitrite 300.op 

Arsenic (total) 6020 

Barium (total) 6020 

Cadmium (total) 6020 

Chromium (total) 6020 

Lead (total) 6020 

Mercury (total) 245.1 

Potassium (total) 6020 

Selenium (total) 6020 

Silver (total) 6020 

Sodium (total) 6020 

Gasoline-range organic compounds AKIO1 

Benzene, ethylbenzene, toluene, and total xylenes 8021 B 

Notes: 
aAnaled in the field at the time of sample collection 
b Test Methods for Evaluating Solid Waste, 5W-846 (EPA), Methods for Chemical Analysis of Water 
and Wastes (EPA), and Storage Tank Program, Underground Storage Tanks Procedures Manual, 
18 MC 78.090 (ADEC) 
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SECTION 3 
. . . 

Field Activities 

The April 2002 Landfill Groundwater Monitoring Event was conducted from I to 7 May, 
2002. 

3.1 Groundwater Elevations and Gradient 

Table 3rn-1 provides the depths to water and the determined groundwater elevations as 
observed in the wells sampled during the 2002 sampling event. 

TABLE 3-1 

Groundwater Conditions April 2002 (May 2002) 

Depth to Water Groundwater Elevation 
Monitoring Well (feet below top of casing) (above mean sea level) 

FR1a 130.05 176.78 

FR.2a 150.64 171.09 

FIl-3 153.05 198.47 

Ap3o1oa 232.05 171.25 

AP-301 1 Dry NA 

AP-3012 Dry NA 

Ap3o13a 139.08 172.55 

AP-3014 21.72 274.81 

Ap3o15a 123.06 171.09 

AP-3219 Dry NA 

Ap322oa 231.48 176.6 

Ap3221a 175 157.84 

Ap-322t 13112 168.19 

aMonitoring well screened in the confined glacial till aquifer and used to determine the 
groundwater gradient. 

NA = not applicable 

Figure 3-1 provides the groundwater gradient as determined from the groundwater 
elevations provided in Table 3-1. The groundwater gradient was determined using the eight 
wells screened in the glacial fill aquifer. Those wells are indicated on the figure and are also 
noted in Table 3-1. 
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FIELD AC11VITIES 

As seen on the figure, groundwater flow is generally to the northwest. However, a 
groundwater divide is indicated along a line between wells AP-3220 and FR-i. It should be 
noted that the groundwater divide is not observed by CRREL and does not fit the contours 
of the overall groundwater flow map maintained by them. The measured groundwater 
elevation data for this report are limited and are not consistent with the overall 
groundwater flow direction as predicted by CRREL. A few other items are worth noting 
regarding the groundwater elevations and gradient are as follows: 

The groundwater elevation for well AP-322i has been listed as"???" on Figure 3-1, and 
the groundwater elevation contours on that side of the groundwater divide are shown as 
dashed lines. The information is presented in this manner because Cold Regions 
Research and Environmental Laboratory (CRREL) personnel have consistently classified 
well AP-3221 as dry and not factored that groundwater elevation into the groundwater 
elevation contours near the landfill. CH2M HILL, and previously COE, personnel have 
detected water and collected samples from this well, but have reported problems 
obtaining an accurate water level measurement due to the dedicated pump apparatus. 

Not all of the monitoring wells could be accurately placed on the updated Fort 
Richardson base map due to differences in coordinate sets. Resurveying of the wells to 
accurately locate them on a map and verify their elevations is recommended. 

3.2 Groundwater Sample Collection 
Groundwater samples were collected in accordance with procedures outlined in the Fort 
Richardson Landfill Sampling and Analysis Plan (Ecology & Environment, Inc. [EStE], 
i995) and CH2M HILL's Quality Assurance Project Plan (CH2M HILL, 2000). Table 3-2 
summarizes the sampling method used for the wells sampled as part of this event. As seen 
in the table, wells were purged and sampled using dedicated submersible pumps, 
submersible pumps, and bailers. Wells AP-301, AP-3012, and AP-3219 are not included in 
Table 3-2 because they were observed to be dry at the time of sample collection. 
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TABLE 3-2 

Sampling Methodology 

Monitoring Well Purging and Sampling Method 

FR-i Dedicated submersible pump 

FR-2 Dedicated submersible pump 

Fa-3 Bailer 

AP-aol O Bailer 

AP-3013 Dedicated submersible pump 

AP-3014 Submersible pump 

AP-3015 Dedicated submersible pump 

AP-322o Bailer 

AP-3221 Dedicated submersible pump 

AP-3222 Submersible pump 

Well purge and sampling field sheets and a sample record log are provided in Appendix A. 

3.3 Quality Assurance/Quality Control 
Three types of quality assurance (QA)/quality control (QC) samples were collected to 
ensure data quality: trip blanks, field duplicates, matrix spike (MS)/matrix spike duplicate 
(MSD) samples, and rinsate blanks. 

For this sampling event, four trip blanks, one field duplicate, one MS/MS]), and one rinsate 
blank were submitted to the laboratory for analysis. 

3.4 Investigation-Derived Waste Handling and Disposal 
All water generated from well purging and equipment decontamination was collected in 
15-gallon drums and transported to the environmental staging facifity located at the 
southeast comer of the intersection of Warehouse Road and the Davis Highway for 
treatment and disposal- The water was transferred to the temporary storage tanks at the 
facility in coordination the contractor operating the environmental staging facility. 
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SECTION 4 

Results 

This section provides a discussion of the analytical results for the analyses completed. 

4.1 Analytical Methods 

The samples were analyzed for the parameters listed in Table 2-2 and are divided into the 
following categories: 

Fuel-related compounds 
Total organic carbon (TOC) 
Total dissolved solids (TDS) 
Metals 
Turbidity 
Water quality parameters (chloride, nitrite/nitrate, and sulfate) 

4.2 Analytical Results 

Figures 4-1 through 4-3 provide historical groundwater analytical results for the monitored 
wells since 1995. The following sections summarize the analytical results for each category 
of analysis. Complete analytical results are provided in Appendix B. 

4.2.1 Gasoline-Range Organic Compounds 

No detectable concentrations of gasoline-range organic compounds (GRO) were observed. 

4.2.2 Benzene, Toluene, Ethylbenzene, and Xylenes 

No detectable concentrations of benzene, toluene, ethylbenzene, and xylenes (BTEX) 
constituents were observed. 

4.2.3 TOC 

TOC was detected in four of the samples analyzed. 

4.2.4 TDS 

TDS concentrations ranged from nondetect in the rinsate blank and from 85.2 to 465 
milligrams per liter in the remaining samples. 

4.2.5 Metals 

Each of the metals analyzed for, except mercury, was detected at least once. None of the 
concentrations exceeded cleanup levels. 

Figure 4-4 presents the concentrations of arsenic and lead for well AP-3220 over time. 
Figure 4-5 presents the concentrations of arsenic and lead and Figure 4-6 presents the 
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RESULTS 

concentration of chromium for well FR-3 over time. All the figures show decreased 
concentrations of the metals in question. Seasonal variations are suggested and will be 
tracked in upcoming monitoring events. 

4.2.6 Turbidity 
Turbidity concentrations ranged from nondetect to 60 NUIs. 

4.2.7 Water Quality Parameters 

Positive results were observed for the analyzed water quality parameters but none at values 
exceeding the cleanup levels. 

4.2.8 Regulatory Exceedances 

No regulatory exceedances were observed in samples collected during this sampling event. 

4.3 Degradation Evaluation 

Concentrations of the monitored parameters were compared to the established background 
levels. While fluctuations and occasional exceedances have previously been observed in 
wells AP-3220 and FR3, no exceedances were observed during this sampling event. Overall, 
significant increases in constituent concentrations have not been observed. 
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SECTION 5 

Data Quality Review 

CH2M HILL completed a data quality review to assess the appropriate use or "useabifity" 
of the analytical data based on the QA/QC data submitted. QA/QC data associated with 
the analysis of 10 groundwater samples,l field duplicate, 4 trip blanks, one MS/MSD, and 
1 rinsate blank sample were reviewed. The following sections summarize the reviewed 
analytical parameters and provide any data quality issues. The complete data quality 
assessment memo is provided in Appendix C. 

5.1 GRO and BTEX 

GRO and BTEX results met all data quality requirements, and no data were qualified as a 
result of the assessment. 

5.2 TOC 

Five of the samples analyzed for TOC were qualified because the sample cooler arrived at 
the laboratory at 0.5 degrees Celsius (° Q, outside the allowable range. Those results 
(samples 07 through 11) were qualified with a "J" flag. TOC was detected in the rinsate 
blank. Therefore, sample locations where a nondedicated pump was used were qualified 
with a "U" and reported as not detected for TOC. The affected sample locations were 
M'-3014 (O2FRLFWAO9) and AP-3220 (O2FRLFWA). 

5.3 TOS 

TDS results met all data quality requirements and no data were qualified as a result of the 
assessment. 

5.4 Metals 

Barium, chromium, lead, potassium, and sodium were detected in the rinsate blank. 
- 

Therefore, sample locations where a nondeclicated pump was used were qualified with a 
"U" and reported as not detected for those metals meeting the qualification criteria. The 
affected sample locations were AP-3014 (O2FRLFWAO9) for chromium and M'-3220 
(O2FRLFWA) for chromium and lead. 

5.5 Turbidity 
Turbidity was detected in the rinsate blank. Therefore, sample locations where a 
nondedicated pump was used were qualified with a "U" and reported as not detected for 
turbidity. The affected sample locations were M'-3014 (O2FRLFWAO9) and M'-3220 
(O2FRLFWA). 

pJqcfrP2llo.00c,t2lggoos9 5-1 
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5.6 Water Quality Parameters 

Chloride arid sulfate were detected in the rinsate blank. Therefore, sample locations where 
a nondedicated pump was used were qualified with a "U" and reported as not detected for 
chloride and sulfate meeting the qualification criteria, The affected sample location was 
AP-3014 (O2FRLFWAO9), which was qualified for both chloride and sulfate. 

5.7 Summary 

With the exception of the qualified data associated with the undercooled cooler of TOC 

samples and the two sampling locations impacted by rinsate blank, the rest of the data have 
met the QA!QC acceptance criteria outlined for the Fort Richardson groundwater sampling 
study. 
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SECTION 6 

Conclusions and Recommendations 

6.1 Conclusions 
Groundwater quality continues tobe good as no exceedances of groundwater cleanup 
standards were observed from this sampling event. Significant increases in constituent 
concentrations have not been observed. 

6.2 Recommendations 
On the basis of the results of this and previous sampling events, the following 
recommendations are offered: 

Collection of dissolved metals samples from wells FR-3 and AP-3220 for potential 
analysis is still recommended if total metals exceedances are observed. 

Concentrations of metals in Monitoring Wells FR-3 and AP-3220 should continue to be 
observed for trends. Although metals concentrations in these wells were below 
regulatory standards, metals concentrations have exceeded such standards during 
previous events. 

Resurveying the wells monitored at the landfill to acquire accurate horizontal locations 
and verification of top of casing elevations is suggested. 

The suspected groundwater divide across the landfill should be investigated more fully. 
The landfill is at the extent of the existing Fort Richardson groundwater monitoring 
network. Installation of additional monitoring wells north of the landfill would be 
worthwhile to gain a greater understanding of local groundwater flow. 

ANGITP2IÌO.00C/021990059 6-I 
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GAL/FTOFCASING 

CAS1NGVOLUME(GAL) 

NO; OF VOLUMES mln.(3) 

PURGE VOLUME (GAL) 

Th'1 AMR OFCASING 
SAMPLE ID O rR.L Fo 3, 

2 os 1.25 IN 0.0637 .WEI,, A9-3010 

2 IN. O.1ó32 INTERVAL . 23 'j 
O.Q 63 SAMPLER fj Sc 

o IN. 1.4688 DATE s// 
2.6 TIME cfl 3' Ç 

. 

lo IN, 4.0797 

METHOD OF PURGING (circle one) 
. 

PUMP SUB CENT PERIST OTHER: BAILER: ltFLDt*' 55 OTHER: 

liME ON: BAILER VOL.. (gaD . 
.25 / .33 

REQUIRED PULlS: 
VOL. PURGED (gals): 
OTHER: 

FLOW RATE (gpm): 
PUMP liME (mm): 
VOL PURGED (gals): J _ 

FIELD PARAMETERS 
FIELD MEASUREMENtS 

ist 2nd 
'H 

3rd 4th 5th óth 

liME O5f oqyÇ 
_ 

' 

VOL(gaß o,ç 
t 

H 

pH (&untts) .» 
(I .L1& 

TEMP(C) s_-1 '(.0 

COND(urnhos/cm) Ö45»I (,O2- H 

TURBIDI1Y(NTU) 
: 

¡O 

REDOX (-/+mV) j2V 

DO(mg/L) °' ¡Qn . 

SAMPLE PARAMETERS: GRAB COMPOSE 

SAMPLE TYPE: PROJECT DUPLICATE ciA EQUIPMENT BLANK OTHER : . 

FILIERED? Y j N l.Oum O.45urn OTHER . 

OBSERVATiONS . 

ØOLOR: . AMBER TAft . BROWN . GREY MILKYWHrIE . OTHER: 

ODOR: _ NO __ . LOW . MEDIUM . HIGH . VERY STRONG . H2S ,RJEL LI, CUEIÁCAL ?. UNKNOWN 

WRBIDI1Y: NONE . . 
MEDIUP1 . HIGH - , VERY TURBID. HEAW SILTS 

COMMENTS: \T* f»ifrL 



it 

. e 
CH2MHILL 

WELL PURGE AND SAMPLING FIELD SHEET 

PROJECT SITE: R L.-S4fl 
PROJECT# ¿(jpç- LP 

. . 

WELL DEPTH (FI): 

DEPTH TO WATER (Fi): 

WATERCOLUMN(F1): 

GAL/FIOFCASING 

CASING VOLUME (GAL) 

NO; OF VOLUMES mlrt(3) 

PURGEVOLUME (GAL) 

riS CASING 

DIAMETER 

GAL/FT 

OF CASING 
SAMPLE ID 2 0 

'331.'W 
i .25 IN 0.0637 WELL ID ; 

g.2 2 IN. 
O.lQ 

INTERVAL . r7 

o.&Sz' 'II:i 
29 SAMPLER B17C 

o IN. i .4688 DATE g/3/oa 

8 IN. 2.61 1 TIME 
[ 

lo IN. 4.0797 . 

. 
METHOD OF PURGING (circle one) 

PUMP: SUB CENT PERIST OTHER: BAILER: IIEFLO@ SS OThER: 

TIME ON: BAILER VOL.ga .25 I .3 

REQUIRED PULLS: 

VOL PURGED (gals): -i 7 
OTHER: 

FLOW RATE (gpm): 
PUMP11ME (mm): 
VOL PURGED (goß): '7 

FIELD PARAMETERS 
FIELD MEASUREMENTS 

ist 2nd 3rd 4th 6fb 6th 

liME UT_7 l2cfl I> V3tb T 

VOL(gal) 6 s 1 7. 
pH(s.units) &r' ?.T° -i,no 

flIfl f 

TEMP(C) (ex. 5.o 
tt.I 'i* Q 

COND(urnhos/cm) . 
e,ECt 95.3 (Jf 7 

TURBIDDY(NTW 3j $G ; 

REDOX(-/+mV) 103 tôt q. t 

DO(rn9/L)/LL4 . 1b6/o (,.Ob 
: 

SAMPLE PARAMETERS: GRAB OMPOSITE 

SAMPLE TYPE: ECl DUPliCATE QA EQUIPMENT BLANK OTHER: 

FILTERED? V f N i .Oum .4öum OTHER: 

OBSERVATIONS . 

COLOR: CLEAR , AMBER , TAN . BRÒWN MILKY WHITE. OTHER: 

ODOIt NON .LOW . MEDIUM .HIGH . VERY STRONG .1425 . FUEL LIKE. CHEMICAL'?. UNKNOWN 

TURBIDITY: NONE. MEDIUI1 , HIGH VERY TURBID. HEAVY SILTS 

COMMENTS: ty,cJ t5}Ç?ujaJ i MW 1&YI%4 f9 .. 
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CH2MHILL 

WELL PURGE AND SAMPLING FIELD SHEET 

PROJECTSITE: Pt. litA t4stjj 
PROJECT# ß&t.Ç2ço tr 

. 

WELL DEPTH (Fi): 

DEPTHTOWATER(F1); 

WATER COLUMN (FD 

GAL/FTOFCASING 

CASING VOLUME (GAL) 

NO;OFVOLtiMÈS min.(3) 

PURGE VOLUME (GAL 

-I CASING 
DIAMETER 

GAL/fl 
OF CASING 

SAMPLE ID o2P& LP05 

tJA 
1.25 iN 0.0637 WELLID Ap.o- 3I 
2 IN. U.1ó32 INTERVAL 

O.(Sf 6J OEó528 SAMPLER sc,fl 

o IN. I 4688 DATE g/ fo>- 
8 IN. 2.ó1 i TIME 

J yj 

. . 

lo IN. 4.0797 
. METHOD OF PURGING (circle one) 

PUMP AUI CENT PERIST OTHER: BAILER: TEFLON SS OTHER: 
11MEON: L- J3tj - i4L5 7bc;btcME-N 
FLQW RATE (gpm): O I 

PUMP TiME (mm): 2 r 
vot. PURGED (gals): 

BAILERVOL.(9QD .25 f .33 
REQUIRED PULLS: 

VOL. PURGED (gals): 
OThER: 

FIELD PARAMETERS FIELD MEASUREMENTS 
Ist 2nd 3rd 4th 5fb óth 

liME j3Lfl w« tte 35f ¡qo3 

\LQLCQQOE ;: - ca 
pH(s.units) -717Lf flY) t(G ì.rt:' 

TEMP(C) 3., Lht 4.1 ¼{.L( ti 

COND(umhos/cm) O.t' 0.113 b.1'74 IIV (,t2') 

TURBIDITV(NRJ) 
tO It' lb f0 ¡b 

REDOX(-/+mV) rV ("L 1 (,-i lt 
DO(mgIL) fsanAlbk t3.) 

¡ 
Lt.'$/0 1L.fl% rJ.161t:, 

SAMPLE PARAMETERS: GRAB COMPOSifE 

SAMPLE TYPE: DUPliCATE QA EQUIPMENT BLANK OTHER : 

FILTERED? Y I N l.Oum OE4Sum OTHER: ! 

OBSERVATIONS . 

COLOR: 6t . AMBER , TAN . BROWN . GREY , MIL)« WHRE OThER: 

ODOR: () LOW MEDIUM . HIGH . VERY STRONG H2S . FUEL LIKE. CHEMICAL?. UNKNOWN 

1URBIDITY: LOW . MEDIUM . HIGH . VERY TURBID. HEAW SILTS 
COMMENTS: ''rsJn '4 kaLt t2b tiarA dt ¡.nrt$ ognnt Art 11% 1W 
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.WELL 

NrÍ; 
. 

CH2MHILL 

PURGE AND SAMPLING FIELD SHEET 

PROJECTSITE: Ç4- «4cl, LaiF1&! 
PROJECT# i&fls.ocf __________ 

WELLDEPTH(FD: 

DEPTHTOWATER(FT): 

WATERCOLUMN(FI): 

GAL/FI OF CASING 

CASING VOLUME (GAL) 

NO.OFVOLSES mln.(3) 

PURGE VOLUME (GAL) 

I(DS? »j4fl OFCAS4G 
SAMPLE ID ¿mflcFo& 

13.o 1.251N 0ç0ó37 WEU.ID /*? Ff-3' 

(EI!) @S INTERVAL . 

4 IN. O.ó528 SAMPLER S-ì &T 

Ct 
6 IN. i .4688 DATE /2/d / 4 s/ jo.. 

IN. 2.611 TIME O%{S (s/g/çe. 

. 

IN. 4.0797 

METHOD OF PURGING (cIrcle one) _.. 
PUMP: SUB CENT PERIST OTHER: BAILER: fltFLON")SS OTHER: 

. 

liME ON: 
ftOW PATE (gpm): . 

PUMP TIME (mln): 
VOL PURGED guls: 

BAILER V&WEgd) .25 I .b 

REQUIRED PUllS: 
VOL PURGED (gals): 4- 
OThER: 

FIELD PARAMETERS 
FIELD MEASUREMENTS j»Z. 

i 2nd 6th 

liME IqIç Is;" 19 ictÇ o%1O 
VOL(ga I -;z QÇ sQ H 

pH(s.units) *ìMS 1M. 7;cfô _7.-? s.qq 
TEMP(C) " 3. LLa a 
COND(umhos/cm) ,.391 o/b3 .3(, ,.2c ¿p,t4Z7 

TIJRBIDrIY(NTU) )joO >EbD >fdO . O S 7. í 
REDOX(-/+mV) 'fb JI j, tf'4 3 
DO(rng/L) °"10 t1/ '4lo ?»/o 
SAMPLE PARAMETERS: G COMPOSFIE . 

SAMPLE TYPE: ROJEC DUPLICATE QA EQUIPMENT BLANK OTHER : .. 

FILTERED? Y I N . i. O;4öum OTHER: . 

OBSERVAflONS ÇJ.\'\Q"1 
COLOR: CLEAR . AMBER TAN. . BROWN . MILKY WHITE. OTHER: 

SOR: NONE 1ÍN MEDIUM .HIGH .VERV STRONG . H2S .FUEL UKE. CHEMICAL?. UNKÑQWN 
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CH2MHILL 

WELL PURGE AND SAMPLING FIELD SHEET 

PROJECTSITE: fl eick 
PROJECT# 'fr&5.o'p 

WELLDEPTH(FQ: 

DEPTHTOWATER(F1): 

WATERCOLUMN(FT: 

GAL/FT ¿F CASING 

CASING VOLUME (GAL) 

NO. OFVOLUÑIES mln.(3) 

PURGE VOLUME (GAL) 

tO 
OFCASWIG 

SAMPLE ID cALr ØAOTh 

V3Ofr 1.25 IN 0.0637 WELLID._3 t 2 IN. 0.1632 INTERVAL 

b.c,5fl IN. 0.6528 SAMPLER AL., $? 

o IN. i .4ó88 DAlI 5/./ a 
IF'. 2.61 1 TIME p 

. 

lo IN. 4.0797 

METhOD OF PURGING (circle one) 
PtJMP ÇSUfr CENI PERJ& OTHER: BAILER: TEFLON SS OTHER: 
11MEON: flø5: 115b t:'E-ÇflCWqÇcs. 
FLOW RATE (gpm): 'g4- p.,2-.. 
PUMP TIME (miri): 4< . . 

VOL PURGED (gals): 5 .4-4 -. ¡p 

BAILERVOL..(ga .25 I .33 
REQUIRED PULLS: 

VOL PURGED (gals): 
OTHER: : 

FlEW PARAMETERS 
FIELD MEASUREMENTS. 

lai 2nd 3rd 4th 5th 6th 

liME t!oS ij» iiiS n° u,.& o 

VOL(gaf) __t1*jti -p 
pÑ(s.units) S'CI &.- c.'s e c..n- in 
IEMP(C) f . 5.0 1h3 1(4 ta a '' 
COND(umhos/cm) 9f. Q.9cq b'f3'5 Oflhl $t. i.'fl3 o.fll 6.qj 

TURBIDIÌY(NTU) ".t t v (4 t t 

REDOX (-/mV) 9Cr' 2t ?b 2t t1 IVI %?I 

DO(rn9/L)(;o vir/ 7% % 
1I% 

SAMPLE PARAMETERS: RAB COMPOSITE . 

SAMPLE TYPE: ROJEC DUPliCATE QA EQUIPMENT BLANK OTHER : 

FILTERED? V / N 1 .Oum O.4Sum OTHER: 

. 
OBSERVATIONS . 

COLOR: s AMBER , TAN . BROWN . GREY , MILKY WHITE . OTHER: 

ODOR: (Ç) . LOW . MEDIUM . HIGH . VER'! STRONG . H2S . FUEL IKE. CHEMICAL ?, UNKNOWN 

TURBIDITY: NONE . CEW) . MEDIUF1- . HIQH , VERY TURBID. HEAW SILTS 

COMMENTS: 5oìsD&ra kie &)mn. .. Oj ,QlIO4-t ' ThiS CULLA 

Ihr pta Ont*i. Is-.ftugC' . oFtaAo P 
Qq. j 04.0Cr (ita (a/c fr9 (Vt 

L 
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: 

CH2MHILL 

WELL PURGE AND SAMPLING FIELD SHEET 

PROJECTSITE: p-e- ricfl 

PROJECT# acÇ.o'.cP 

WELL DEPTH (Fi): 

DEPTHTOWATER(FD: 

WATERCOLUMN(Ft: 

GAL/fl OF CASING 

CASING VOLUME (GAL) 

NO. OF VOLUMES mIn.() 

PRGE VOLUME (GAL) 

' 
I DIAMETER OFCASUG 

SAMPLE ID q Lçg o 

2ina 1.25 IN 0.0637 WELLID M...3o1'/ 

j 2 IN. 0.1632 INTERVAL 

' KI& O.ó528 SAMPLER NS C. 

. 

o IN. i .4688 DATE Ç/&/Vs 

8 IN. 2.ói i TIME b4Ç 

. 

lo IN. 4.0797 
: 

. 

METHOD OF PURGING (cIrcle one) 
PUMP (íP CENT PERIST OTHER: BAILER: TEFLON SS OTHER: 

TIMEON: nr -çS Ñvr bÇ)rEDBAILERVOL.(ga 
FLOW RATE (gpm): j . 2- 
PUMPTIME (mln): 7 
VOL PURGED (gals): ' 

.25 I .&r 

REQUIRED PULLS: 

VOL PURGED (gals): 
OTHER: 

FIELD PARAMEItRS 
FIELD MEASUREMENTS 

ist 2nd 3rd 4th 5th 6fb 

liME )2)P I)y 3t '» IaI (bfl 

ck,'-j 
n tflo I.7o 

pc;- 

t7W 
O.b3' 

U.n 
o 

L,2 1.na 

O o 

pH(s.uÑts) 14) &%t (ÇC LO CPnOC.C1I 

TEMP(C) 4.Ç Ça 4.1 çr-. 
« 

COND(umhos/cm) O-151 Ó.I'Çfl 04'W 0.14$ .t'fl 

TURBIDITY(NTtJ) I 
t L j 

REDOX (-/+rn'.f) omV ¡4(9 l'b3 V» IR. 
5 lit 

DO (rng/L) IM10 I 

SAMPLE PARAMETERS: G B COMPOSrTE 

SAMPLE n'PE: ECl DUPUCATE QA EQUIPMEF'.ff BLANK OTHER: 

FILTERED? 'f / N i Óum O.4Sum OTHER: 

OBSERVATiONS 

COLOR: AMBER .TAN... BROWN GREY MILKYWHITE. OTHER: 

ODOR: LOW MEDIUM HIGH VERY STRONG H2S .FUEL LIKE. CHEMICAL'?. UNKNOWN 

TURBIDITY: 6b. LOW , MEDIUÑI HIGH VERY TURBID. HEAVY SILTS 

cOMMEKIS: 
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CH2MHILL 

WELL PURGE AND SAMPLING FIELD SHEET 

PROJECTSITE: p-y £'c-fl 
PROJECT# L&&?s4 t? 

. 

WELLDEPTH(Ffl: 

DEPTH TO WATER (FI): 

WATERCOLUMN(F15: 

GAL/FTOFCASING 

CASINGVÖLUME(GAL) 

No; OF VOLUMES mlrt(3) 

PURGE VOLUME (GAL) 

VII 
CASING 

DIAMETER 

GM/FT 
OFCASING 

SAMPLEP D pÇ9cF "AP 
(3 i flu- i .25 IN O.0ó37 WEE!. ID frf 32n 

IO' 2 IN. 0.1632 INTERVAL ¡34 
GIIi 0.6528 SAMPLER SÇìø AL.- 

t S IN. 1.4ó88 DATE 

S IN. 2.ó1 i TIME 
¿ g 

. 

lo IN. 4.0797 
: . 

METHOD OF PURGING (circle one) 
ftMP 6? CEW PERE OTHER: BAILER: TEP SS tHER: 
11MEON: wig tncJS:s 
FLQW RATE (gpm): y. ¡Ç 
PUMP TiME (mln): ic 
VOL PURGED (gals): -j. . . 

BAILERVOL.(gaD c25 I .33 

REQUIRED PULlS: 
VOL PURGED (gaIs: 
OTHER: 

FIELD PARAMEIERS 
. 

FIELD MEASUREMENTS 

Ist 2nd 3rd 4th 5fb 6th 

liME . jçio ¡3C7 r&io Ifrl& CtO 

VOL( a!) Q cypnuÖ.ZS _' 
j%d; 

t3iTh 
e, 

I%17P. 

" 
tb1- 

o'o'# 
pH(s.untts) 7-' % -1-,qo n s 755' 

TMP(C) 4:9- L.k.-7?. %sLs -?1 

CQND(umhos/crn) qt (41JV o.t oMO) )401 

TURBIDRY(NTU) 23-r t-5 &Ç 5.6' 

REDOX(-/mV) Z2P Z63 Its Lti Ifl 
DO(rng/L) /4414*( . . iO'-\ o-t n% 
SAMPLE PARAMETERS: GRAB COMPOSITE 

SAMPLE TYPE: DUPliCATE QA EQUIPMENT BLANK OTHER : 

FILTERED? Y / N liium O.45um OTHER: 

OBSERVATiONS 

COLOR: AMBER . TAft . BROWN GREY MILKY WHITE. OTHER: 

ODOR: NONE 4Jf IMEDIUM .HIGH VERY STRONG H2S. FUEL UKE. QHEMICAL?. UNKNOWN 

TURBIDITY: NONE , MEDIUtSI . HIGH VERY TURBID. HEAW SILTS 

COMMENTS: "o-f'sf Qìst Iact zn. S)rckd fûnpzqi% 
tMtr #-ia'p. kc4,.nn.n& UcJ ßgNs 1p-;,D&;y, 

¿J '3 



.. e 
CH2MHILL 

WELL PURGE AND SAMPLING FIELD SHEET 

PROJECTSITE: fl 
1PROJECT# uGt2c.o.t.F 

WELL DEPTH (FI): 

DEPTHTOWATER(F1): 

WATERCOLUMN(E»: 

GAL/FT OF CASING 

CASINGVOLUME(GAL) 

NO.OFVOLUMES mln.(3) 

PURGE VOLUME (GAL) 

IG 
CASING 

DIAMETER 

GM/FT 
OF CASING 

SAMPLE ID oFRtF WA I 

ß5',ot 1.25 INI 0.0637 WELLID 4fg 
fl 2 IN. 0.1632 INTERVAL . 

O52it (T) SAMPLER k-) S C 

117 6 IN. 14688 . DATE c/-i/o,,. 
2.611 TIME e- (lß 

19 10 IN. 4.0797 
. 

METHOD OF PURGING (cIrcle ono) ! 

PUMP: (U _ CEF4r PERIST OTHER: BAILER: TEFLON SS OTHER: 
fiMEON: i540 tkS BAILERVOL.(ga .25 I .33 

REQUIRED PULlS: . 
: 

VOL. PURGED (gals): .- . 

: 

OTHER: : 
FLOW RATE (gpm): ce Q- . 

PUMP TIME (mln): ¿45 
VOLPURGED(gals):tn . 

FIELD PARAMETERS 
: 

FIELD MEASUREMENTS ... 
ist 2nd 3rd 4fb 5th 6th 

liME )5q0 Lstj iSÇP Iw\IfrY6 
VOL(ga (,).iS1a44 

frp 
- I 

pH(s.unts) 6.» (.'» 
TEMP(C) Sd 5,t 

COND(umhos/cm) o.til o.t-tY Óqn o,% ô.'3I 

TIJRBIÔIW(NTtJ) i t I 

REDOX(-/.mV) 
2S3 

DO(mgIL) Ix1/ los10 tt "/o '/r/6 
SAMPLE PARAMETERS: GRAB COMPOSITE 

SAMPLE rIPE: DUPLICATE QA EQUIPMENT BLANK OThER: 
FILTERED? V I N i .Oum O.45urn OThER: 

- OBSERVATiONS -. 

COLOR: (AD AMBER TAN . BROWN GREY MILKY WHITE OTHER: 

ODOR: 16t) LOW _ MEDIUM _ HIGH _ VERY STRONG _ H2S I ____ LIKE. CHEMICAL?. UNKNOWN 

1URBIDI1Y: ¡ LOW MEDILJÑI HIGH -. VERY TURBID. HEAW SILTS 

COMMENTS: '1À 4h kvn h ?E pet 
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TABLE B-1 

Validated Analytical Results for Groundwater, April 2002 Sampling Event 

Groundwater Monitoring Program 

Fort Richardson Landfill, Alaska 

Location Field Sample ID Parameter Value Qualifier 

Detection 

Limit 

Reporting 

Limit Units - Date Lab - QA)QC 

FR-2 O2FRIFWMI BENZENE 025 U 0.25 1.0 pg'L 05(01102 ATCA 

FR2 O2FRLFWAO1 ETI-tYLBENZENE 027 LI 0.27 1.0 pgL 05101/02 ATCA 

FR-2 O2FRLFWPOI TOLUENE 0.26 U 0.26 1.0 pgIL O&01102 ATCA 

FR-2 O2FRLFWAO1 XYLENESTOTAL 1.1 U 1.1 3.2 jig/L 05101/02 ATCA 

FR-i D2FRLFWtD2 BENZENE 0.25 U 0.25 1.0 pgfL 05/01102 ATCA 

FR-i O2FRLFWN2 ETI-IYLBENZENE 0.27 U 027 1.0 pg/L 05/01/02 ATCA 

FF1-I FRLFWAO2 TOLUENE 0.26 U 026 1.0 pg'L 05/01/02 ATCA 

FR-i FRLFWAO2 XYLENES,TOTAI. 1.1 U 1.1 3.2 pL 05/01/02 ATCA 

AP-3010 2FRLFWP3 BENZENE 025 U 0.25 1.0 pgìl 05/02102 ATCA 

AP-3010 2FRLFWAO3 ETHYLBENZENE 027 U 027 1.0 pg/I O&02102 ATCA 

AP-3010 FRLFWAO3 TOLUENE 026 U 0.26 1.0 pgtL 05(02102 ATCA 

AP-3010 FRLFWAD3 XYENES,TOTPJ.. 1.1 U 1.1 3.2 pg'L 05/02/02 ArCA 

AP-3220 FRLFWP4 BENZENE 0.25 U 025 1.0 p/L O21O2 ATCA 

AP-3220 FRLFWP4 ETHYLBENZENE 0.27 U 027 1.0 pg/L O5'02t02 ATCA 

AP-3220 2FRLFWAO4 TOLUENE 0.26 U 0.26 1.0 p'L OO2/O2 ATCA 

AP-3220 2FRLFWAO4 XYLENES, TOTAL 1.1 U 1.1 3.2 p'L 05/02102 AlGA 

AP-3221 O2FRLFWP5 BENZENE 025 U 0.25 1.0 pL O&02102 ATCA 

ftP-3221 FRLFWP5 EThYLBENZENE 027 U 0.27 1.0 p/L O&02/02 ATCA 

AP-3221 FRLFWPO5 TOIUENE 0.26 U 0.26 1.0 pgiL 05102/02 ATCA 

AP-3221 FRLFWO5 )ÇYLENES,TOTAL 1.1 U 1.1 32 pg/L OO2/O2 AICA 

FR-3 FRLFWAO6 BENZEHE 0.25 U 025 1.0 pg/L 003O2 ATCA 

FR-3 FRLF1NAO6 ET}-IYL9ENZENE 0.27 U 027 1.0 pgfL 05/03/02 ATCA 

FR-3 2FRLFWD6 TOLUENE 0.26 U 0.26 1.0 pgfl O&0202 ArCA 

FR-3 O2FRLFWN6 XYLENESTOTAL 1.1 U 1.1 3.2 pgfL O5'OO2 ArCA 

AP-3015 O2FRLFWP7 BENZENE 025 U 0.25 1.0 pg/L O&OO2: ATCA 

¡W-3015 D2FRLFWPt7 ETHYLBENZEJE 0.27 U 027 1.0 pg& 05/06(02 ATCA 

M'-3015 O2FRLFWAO7 TOLUENE 0.26 U 0.26 1 .0 pglL O5&O2 ArCA 

AP-3015 O2FRLPNP7 XYLENESTOTAL 1.1 ____U_ 1.1 32 p/L 05/06/02 ATCA 

AP-3014 O2FRLFWAO9 BENZENE 0.25 U 0.25 1.0 pgfL O&O&O2 ATCA 

AP-3014 O2FRLFWP09 ETHYLBENZENE 0.27 U 027 1.0 pgfl. OS'06102 ATCA 

AP-3014 O2FRLFWP9 TOLUENE 026 U 0.26 1.0 pg/L 05/O102 ATCA 

AP-3014 D2FRLFWO9 XYLENES,TOTAL 1.1 U 1.1 3.2 p/L O&06102 ATCA 

AP-3222 O2FRLFWA1O BENZENE 0.25 U 0.25 1.0 pt OS'O&02 ATCA 

N'-3222 O2FRLFWA1O ET1-IYthENZENE 0.27 U 0.27 1 .0 pg& O&06'02 PJCA 

AP-3222 O2FRLFWAIO TOLUENE 0.26 U 0.26 1.0 pgll O5/OO2 ATCA 

AP-3222 O2FRLFWAIO XYLENESTOTPL 1.1 U 1.1 3.2 pIt- 05/0602 ATCA 

AP-3013 O2FFILFWAI2 BENZENE 0.25 U 0.25 1.0 p/L O&07/02 ATCA 

AP-3013 O2FRLFWA12 ETHYLBENZENE 027 U 027 1.0 pglL O&07/02 ATCA 

AP-3013 O2FFILFWA12 TOLUENE 0.26 U 026 1.0 pg/L 05/07)02 ATCA 

AP-3013 O2FRLFWA12 XYLENES, TOTAL i .1 U 1.1 32 ig/L O&07102 ATCA 

AP-3015 O2FRLFWAO8 BENZENE 0.25 U 025 1.0 pg/L OO&O2 ATCA F0 

AP-3015 O2FRLFWP08 EThYLBENZENE 0.27 U 027 1.0 p/L O5/O&02 ATCA FO 

AP-3015 O2FRLFWP8 TOLUENE 0.26 U 026 1.0 pglL OSO&O2 ATCA FD 

AP-3015 O2FRLFW8 XYLENESTOTAL 1.1 U 1.1 3.2 pgII O5OB/O2 AICA FO 

NA O2FRLFWA11 BENZENE 0.25 U 0.25 1.0 pg/L O&OO2 ATCA RB 

NA O2FRLFWA1I ETHYLBENZENE 0.27 U 027 1.0 pgIL O&OO2 ATCA RB 

NA O2FRLFWA1 i TOLUENE 026 0.26 1 .0 pg& 05/06102 ATCA RB 

NA O2FRLFWA1 i XYLENES, TOTAL 1.1 1.1 32 pL O&O&02 ATCA RB 

NA ThpBIank(5/1/22) BENZENE 025 0.25 1.0 pç/L OO1/O2 ATCA TB 

NA ThpBnkl5I1/2OO2) EThYLBENZENE 027 0.27 1.0 p/L OS'O1/02 ATCA TB 

NA TripBnkl5/Ii2OO2) TOLUENE 0.26 U 026 1.0 pg/L 0501/02 ATCA TB 

NA Trip Blank(5/1J2002) XYLENES, TOTAL 1.1 U 1.1 f.2 ug/L 05t01/02 ATCA TB 

NA Trip Blank (5/'2OO2) BENZENE 025 U 0.25 1.0 pg/L 05/03102 ATCA TB 

NA TpBtank(5/3I22) E11-IYLBENZENE 027 U 0.27 1.0 pg& 05'03102 ATCA TB 

NA TripBlank(5/a(2002) TOLUENE 026 U 0.26 1.0 p/L O5'OO2 ATCA TB 

NA TripBlankls(312002) XYLENES,TOTAL 1.1 U 1.1 32 jig/L D5fO2O2 ATCA TB 

NA TripBlank(5/6'2002) BENZENE 025 U 025 1.0 píL O6O2 ATCA TB 

NA Thp BIanklS/&2002) ETHYLBENZENE 0.27 U 027 1.0 pfL O&O&02 ATCA TB 

NA Trip Btank(516'2002) TOLUENE 0.26 U 026 1.0 pg/L 05/06'02 ATCA TB 

NA Trip Bnk (5J6'2002) XYLENES, TOTAL 1.1 U 1.1 32 pg/l 05/06/02 ATCA TB 

NA Tr Bnk (517/2002) BENZENE 025 U 0.25 1 .0 pg/I. 05/07/02 ArCA TB 

NA TrBank(5f7/2OO2) ETHYLBENZENE 0.27 U 0.27 1.0 pg& OEdO71O2 ATCA TB 

NA TripBlank5!7/2OO2) TOLUENE 0.26 U 026 1.0 pgL OO7/O2 ATCA TB 

NA Trip Blank (5/7/2002) XYLENES, TOTAL i .1 U i .1 32 p911 05/07/02 ATCA TB 

FIT-2 O2FRLFWAO1 CHLORIDE (AS II) &i 0.071 0.50 
- 
m& OO1/O2 

- 
ATCA 
- 

ANC/TP21 i i .xls/022000004 Page 1 of 5 



TABLE B-1 

Validated Analytical Results for Groundwater, April 2002 Sanpllng Event 
Groundwater Monitoring Program 

Fort Richardson Landfill, Alaska 

Location 

31W-8o2iÌ 
FR-2 

Field SamplelD 

O2FRLFWN1 

Parameter 

NITROGEN, NITRATE-NIrRITE 

Value 

1.4 

Qualifier 

= 

Detection 

Limit 

0.095 

Reporting 
Limit 

050 

Units - 
mgit 

Date - 
05101/02 

Lab - 
ArCA 

QA!QC - 
FR-2 O2FRLFWPO1 SULFATE(ASSO4) 

19 0.035 0.10 mg/I. O5'01102 ATtA FR-i O2FRLFWAO2 CHLORIDE (AS CL) 7.1 0.071 0.50 mgul 05/01/02 ATCA FR-I O2FRLFWAO2 NITROGENNITRATE-NITRITE 1.2 = 0095 0.50 mg/L 05/01/02 ArCA FR-i 02FRLFW2 SULFATE(ASSO4) 18 = 0.035 0.10 nìg& 05101/02 ATCA AP-3010 O2FRLFWAO3 CHLORIDE(ASCL) 1.8 0.14 1.0 rng& 05/02)02 ATCA AP-3010 O2FRLFWP3 NIrROGEN, NFrRATE-NITRITE 067 = 0.095 0.50 mg& 05/02/02 ATCA AP-3010 O2FRLFWAO3 SUI5ATE (AS SO4) i3 0070 0.20 rng/L OS'02102 ATCA AP-3220 O2FRLFWAO4 CHLORIDE(ASCL) 
2.1 0.14 1.0 mgfL 05/02102 ATCA AP-3220 O2FRLFWAQ4 NITROGEN, NITRATE-NITRITE 0.095 U 0.095 0.50 mg/L 05102'02 ArCA AP-3220 O2FRLFWP04 SULFATE (AS SO4) 
13 = 0.070 020 mg& 05/02/02 ATCA AP-3221 O2FRLFWAO5 CHLORIDE(AScL) 6.6 = 0.21 1.5 rng& 05102102 ATCA AP-3221 O2FRLFWAOS NITROGEN, NIFRATE-NITRITE 0.79 0.095 0.50 rng& 05f02/02 ATCA AP-3221 O2FRLFWP5 SULFATE(ASSO4) 15 = 0.11 0.30 mg/i. 05102102 ATCA FA-3 O2FRLFWAO6 CHLORIDE (AS CL) 2.7 0.071 0.50 mgfL 05103/02 ATCA FA-3 02FRLFW6 NITROGEN, NITRATE-NITRIFE 0.61 0.095 0.50 rng/L 0553/02 ATCA FA-3 O2FALFWAUS SULFATE (AS SO4) 12 = 0.035 010 rnt 05(03/02 AlGA AP-3015 O2FRLFWAO7 cHLORIDE(AScL) 9.0 0.14 1.0 rng4. O5/O&02 AltA N'-3015 O2FALFWAO7 NITROGEN, NITRATE-NITRITE 1.4 = 0.095 0.50 nhg!L O5/O&02 ATCA AP-3015 O2FALFW7 SULFATE (AS 504) 18 = 0,070 0.20 rng/L 05106(02 ATCA AP-3014 O2FRLFWAO9 CHLORIDE (AS CLI 1.3 U 0.071 0.50 mgfL O5iO'O2 ATCA AP-3014 O2FALFWAD9 NITROGEN, NITRATE-NITAITE 0.56 = 0.095 0.50 mg& D5lOO2 ATCA AP-3014 O2FRLFWAO9 SULFATE(ASSO4( 53 U 0.035 0.10 mg& O1O&O2 ATCA AP-3222 O2FRLFWA1O CHLORIDE(ASCL) 7.7 = 0.14 1.0 mt O5/O&02 ATCA AP-3222 02FRLFwAiD: NITROGEN, NITRATE-NITRITE 1.1 S 0.095 0.50 mg/I OSfO&02. AltA AP-3222 O2FRLFWA1O ULFATE (AS SO4) 18 = 0.070 0.20 mgfL 05/06/02 ATCA AP-3013 FRLFWA12 CHLORIDE (AS CL) 7.1 = 0.14 1 .0 mg/L : 05107/02 ArCA AP-3013 FRLFWA12 NITROGEN, NITRATE-NITAITE 1.1 0.095 0.50 mg/L 05/07/02 ArCA AP-3013 FALFWA12 SULFATE (AS SO4) 18 = 0.070 020 mt 05/07/02 ATCA AP-3015 2FRLFWAO8 CHLORIDE(ASCL) 9.1 = 0.14 1.0 mgI. 05'O&'02 ArCA FD AP-3015 FRLFWAO3 NITROGEN,NITRATE-NITRITE 1.4 = 0.095 0.50 mgiL O&O6/02 ATCA F0 AP-3015 FRLFWAOB ULFATE(ASSO4) 19 = 0.070 0.20 rn/L 05t06'02 ATCA FO NA FALFWA11 CHLORIDE(ASCL) 0.64 = 0.071 0.50 mg/L OS'0O2 ATCA RB NA O FALFWA11 NITROGEN, NITRATE-HIlAIrE 0.095 U 0.095 0.50 mg/L D5/DO2 ATCA RB NA 

3RK:JO1 
FA-2 

O2FRLFWA11 

O2FALFWP01 

SULFATE (AS SO4) 

.- 
GASOLINERANGEORGANICS 

083 

6.7 

= 

U 

0035 

6.7 

010 

67 igfL 

05106102 

05101102 

ATCA - 
ATCA 

RB - 
FA-1 FALFWAO2 GASOLINE RANGE ORGANICS 6.7 U 6.7 67 pgIL 05/01/02 ArCA A?-3010 FRLFWAO3 GASOUNE RANGE ORGANICS 6.7 U 6.7 67 4L DS02102 AlGA AP-3220 FALFW4 GASOLINE RANGE ORGANIcS 6.7 U 6.7 67 pg/L 0552/02 ATCA M'-3221 O2FRLFWAO5 GASOLINE RANGE ORGANIS 6.7 U 6.7 67 pgIl. O&02102 ATCA FR-3 O2FRLFWAO6 GASOLINE RANGE ORGANICS 6.7 U 6.7 67 pg/L 0S/0O2 ArCA N'-3015 O2FALFWAO7 GASOLINE RANGE OAGNICS 6.7 U 6.7 67 jig/L O&0&02 ArCA AP-3014 O2FRLFWAO9 GASOUNE RANGE ORGANICS 6.7 U 6.7 67 pg/L 05fO'O2 ATCA P-3222 O2FRLFWA1O GASOLINE RANGE ORGANICS 6.7 U 6.7 67 pg/I D&O02 ATCA AP-3013 O2FRLFWA12 GASOLINE RANGE ORGANICS 6.7 U 6.7 67 pg/L 05107/02 AlGA AP-30i5 O2FRLFWAOB GASOLINE RANGE ORGANICS 6.7 U 6.7 67 pg/L O5/O&'02 AIDA FO NA O2FALFWA11 GASOLINE RANGEORGANICS 6.7 U 6.7 67 pg/L OS'O6'02 ATCA AB NA Trip Blank (5/1/2002) GASOlINE RANGE ORGANICS 6.7 U 6.7 67 pg/L O&O1/02 ATCA TB NA Trip Blank (5/2002) GASOLINE RANGE ORGANICS 6.7 U 6.7 67 pg/L 05f03102 AIDA TB NA Irip Bnk (5/&2002) GASOUNE RANGE ORGANICS 6.7 U 6.7 67 pg/L OOO2 ATCA TB NA 

AERÇJ 

Trip Bnk 5f7/tO2} GASOLINE RANGE ORGANKS 6.7 U 

u 6.7 67 igfL - 0507/02 ATCA - TB - FA-2 O2FRLFWAO1 MERCURY 0.058 U 0.058 0.20 p'L 05101/02 ATCA FR-i D2FRLFWP2 MERCURY 0.058 U 0.058 0.20 pL 0S/Oi/02 AIDA AP-3010 D2FRLFWAO3 MERCURY 0.068 U 0.058 020 pgIL 05/02/02 AlDA AP-3220 O2FRLFWAÛ4 MERCURY 0.055 U 0.058 020 pfL OO2/O2 ATCA AP-3221 O2FRLFWAD5 MERCURY 0.058 U 0.058 0.20 pgL 05102J02 ArCA FA-3 O2FRLFWAO6 MERCURY 0.058 U 0.058 0.20 p'L OS'02102 ATCA AP-3015 O2FRLFWAO7 MERCURY 0.058 U 0.058 0.20 ig& O5IO&02 ATCA AP-3014 O2FRLFWAO9 MERcURY 0.068 U 0.058 0.20 pg/I O5IO6'02 ATCA AP-3222 O2FALFWA1O MERIJRY 0.068 U 0.058 020 jg/L 0O&O2 ATCA AP-3013 O2FRLFWA12 MERCURY 
0,058 U 0.058 020 pg/L 05/07/02 ATCA AP-3015 O2FRLFWAOB MERCURY 0058 U 0058 020 pglL 0506/02 ATCA F0 NA O2FRLFWA1 I MERCURY 

. - 0.058 U 0058 020 pg& 0&O62 ATCA - RB - 
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TABLE B-1 

Validated Analytical Results for Groundwater, April 2002 Sampling Event 

Groundwater Monitoring Program 

Fort Richardson Landfill, Alaska 

Location 

BIEX (S$ 
FR-2 

FieIdSampeID 

O2FRLFWMI 

Parameter 

ARSENIC 

FDetection 

j Value 

0.086 

Qualifier 

U 

Linit 

0.006 

Reporting 

Lint 

1.0 

Units - 
p1. 

Date 

05/01/02 

Lth - 
ATCA 

QMC - 
FR-2 O2FRLFWPOI BAflIUM 8.0 = 0.074 0.25 pg/I. O&O1/02 ATCA 

FA-2 O2FRLFWAO1 CADMIUM 0.029 U 0029 0.20 pg/L 05'Ol/02 ATCA 

FA-2 O2FRLFWAOI CHROMIUMTOTPL 1.5 = 0.030 0.10 pgiL 0501/02 ATCA 

FA-2 O2FRLFWAO1 LEAD 027 = 0.037 0.15 pg/L 05/01/02 ATCA 

FA-2 O2FRLFWAO1 POTASSIUM 775 6.3 50 p'L 05/01/02 ATCA 

FA-2 O2FRLFWAO1 SELEIIIUM 0010 U 0.010 0.50 pg/L 05101/02 PICA 

FA-2 2FRLF1NAOI SILVER 0.11 U 0.11 0,35 pg/L O&O1/02 AbA 
FA-2 2FALFWAO1 SODIUM 3,050 = 7.4 50 pg/L 05/01/02 AICA 

FA-1 2FALFWP2 ARSENIC 0.086 U 0.086 1.0 pg'L 0&01102 ATCA 

FA-1 O2FALFWAO2 BARIUM 6.3 = 0.074 0.25 pgfL 05/01/02 ATCA 

FR-i 2FRLFWP2 CADMIUM 0.029 U 0.029 0.20 pgfL 0501/02 ATCA 

FA-i 2FALFWAD2 CHROMIUM,TOTAL 0.50 = 0.030 0.10 pgfL O5'O1/02 ATCA 

FA-1 2FRLFWAO2 LEAD 0.20 = 0037 0.15 pgfL 05/01/02 ATCA 

FA-1 2FRLFWP2 POTASSIUM 750 = 6.3 50 pgfL O5'U1/02 ATCA 

FR-i 2FRLFWP02 SELENIUM 0.010 U 0010 0.50 pgIL 05/01/02 ATCA 

FA-i 2FALFWPD2 SILVER Oli U 0.11 0.35 pg/L 05/01/02 ATCA 

FA-1 O2FRLFWA2 SODIUM 3,090 = 7.4 50 pg/L O01/O2 ATCA 

AP-3010 2FRLFWP03 ARSENIC 0.006 U 0.086 1.0 pfL. O&02/02 ATCA 

AP-3010 2FRLFWAO3 BARIUM 12 = 0074 0.25 pg/L 05/02102 ATCA 

MD3O1O 2FRLFWAO3 CADMIUM 0.029 U 0029 0.20 pgfL O&02/02 PICA 

AP-3010 2FRLFWAO3 CHROMIUMTOTAL 2.7 = 0.030 O.iO pglL 05/02102 ATCA 

AP-3010 2FRLFWP03 LEAD 0.55 = 0.037 0.15 pgfL 05102/02 ATCA 

AP-SOlO 2FRLFWAO3. POTASSIUM 1,170 = 6.3 50 pglL 05102/02 ATCA 

A?-30i0 2FRLFWP3:T .: SELENIUM . 0.72 = 0010 0.50 pg/L O5'021D2 ATCA 

AP-3010 O2FRLFWP3 - SILVER Oil U 0.11 0.35 pg/L 05/02102 ATCA 

AP-3010 O2FRLFW3 
: 

SODIUM 3,510 = 7.4 50 pg/L OS'02/02 ATCA 

AP-3220 O2FRLFWP4 ARSEiC 6.1 = 0.086 1.0 pg/L 0&52102 ¿ATCA 

AP-3220 O2FRLFWP4 BARIUM 118 = 0.074 0.25 pgfL O5'02102 ATCA 

AP-3220 O2FRLFWP4 CADMIUM 0.28 = 0029 020 pg/L 05/02/02 PICA 

P-322O O2FRLFINP4 CHROMIUMTOTAL il = 0.030 0.10 polL 0552102 PICA 

AP-3220 O2FRLFWPI4 LEAD 6.1 = 0.037 015 pg/I. O&02102 ATCA 

AP-3220 O2FRLFWP4 POTASSIUM 2.950 = 6.3 50 pg/L O&021O2 ATCA 

AP-3220 O2FRLFWP4 SEIÍNIUM 0.52 = 0.010 0.50 pgfL 05(02102 ATCA 

AP-3220 FRLRNP4 SILVER 0.11 U 0.11 0.35 pg/L O&52/02 ATCA 

AP-3220 FRLFWAO4 SODIUM 18,000 = 15 1IX pg/L O/O2íO2 ATCA 

AP-3221 FRLFWPC5 ARSEN 0.086 U 0.086 1.0 pglL 05102/02 ATCA 

AP-3221 2FRLFWP5 BARIUM 42 = 0.074 025 pg/L 05/02102 ATCA 

AP-3221 2FRLRN5 CADMIUM 0.029 U 0.029 0.20 pg/L OO2/O2 ATCA 

AP-3221 FRLFWPS5 CHROMIUMTOTAL 8.6 = 0.030 O.iO pg/L OO2ID2 ATCA 

AP-3221 2FRLFWAO5 LEAD 0.41 = 0.037 0.15 pg/i. 0552/02 ATCA 

AP-3221 2FRLFWAO5 POTASSIUM 1330 = 6.3 50 p/1 05102/02 ATCA 

AP-3221 2FRLFWAOS SELENIUM 0.75 = 0.010 050 pg& 05102/02 ATCA 

AP-3221 2FRLFWAOS SILVER 0.11 U 0.11 0.35 pglL 05(02/02 ATCA 

N'-3221 2FRLFWP5 SODIUM 4460 = 7.4 50 pg/L 05/02102 ATCA 

FA-3 FRLFWPI6 ARSENIC 1.5 = 0.086 1.0 p/L 05103(02 ATCA 

FA-3 2FRLFWAOS BARIUM 29 = 0.074 0.25 pg/L 05/03/02 ATCA 

FA-3 FRLFWAÛ6 CADMIUM 0.029 U 0.029 020 pg/L 05/03/02 ATCA 

FA-3 O2FRLFWAO6 CHROMIUM,TOTAL 7.7 = 0.030 0.10 pgIL 05/03/02 ATCA 

FR-3 O2FRLFWALI6 LEAD 1.8 = 0.037 0.15 pg/L 05103/02 ATCA 

FA-3 O2FRLFWP6 POTASSIUM 1290 = 63 50 pglL 0903/02 ATCA 

FA-3 O2FRLFWPO6 SELENIUM 0.57 = 0.010 0.50 p/L O&03/02 ATCA 

FA-3 O2FRLFWAOS SILVER 0.11 U 0.11 0.35 pg/L 05/03/02 ATCA 

FA-3 O2FRLFWAO6 SODIUM 2320 = 7.4 50 pgIL 05/03/02 ATCA 

AP-3015 O2FRLFWAD7 ARSENIC 0.086 U 0086 1 .0 pg/L 0510502 ATCA 

AP-30i5 O2FRLFWAO7 BARIUM 7.5 = 0.074 025 4L 05/0602 ATCA 

AP-3015 O2FRLFWAU7 CADMIUM 0029 U 0.023 0.20 pfL 05106102 ATCA 

AF-3015 O2FRLFWP7 CHROMIUMTOTAL 3.9 = 0.030 0.10 pg/L OSIO&02 ATCA 

AP-3015 O2FRLFWAO7 LEAD 0.39 = 0.037 0.15 pg/I O5/OO2 ATCA 

AP-3015 O2FRLFWAO7 POTASSIUM 785 = 6.3 50 ¡4L 05/05/02 ATCA 

AP-3015 O2FRLFW7 SELENIUM 0.010 U 0.010 0.50 pg/L OS/O&02 ATCA 

AP-3015 O2FRLFWAO7 SILVER 0.11 U 0.11 0.35 pgfL 05/05/02 ArCA 

AP-3015 O2FRLFWPO7 SODIUM 3040 = 7.4 50 pg/L O0&O2 ATCA 

AP-3014 O2FALFWP9 ARSENIC 0.056 U 0.086 1.0 pgIL 05/06102 ATCA 

AP-3014 O2FRLFWAO9 BARIUM 7.2 = 0.074 0.25 pgIL 05/06/02 ATCA 

AP-3014 O2FRLFWAO9 CADMIUM 0029 U 0029 020 pg/L 05/06/02 ATCA 
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TABLE B-1 

Validated Analytical Results for Groundwater, April 2002 Sampling Event 

Groundwater Monitoring Program 

Fort Richardson Landfill, Alaska 

Location Field Samp ID Parameter Value Qu1fier 
Detection 

LJnt 
Reporting 

Linit Units Dat. Lab QA/OC 
TE(SW 

M'-3014 2FRLFWAO9 CHROMtLIM, TOTN. 0.89 U 0.030 0.10 
_ 
p& 
- 

D&OlO2 
- 
ATCA 
- 

AP3014 O2FRLFWAO9 LEAD 0.037 U 0.037 O.i5 pL O&06/02 AlGA 
AP-3014 O2FRLFWAO9 POTASSIUM 1,630 = 6.3 50 pt 05/06/02 ATCA 
AP-3014 O2FRLFWAO9 SEEENIUM 0010 U 0.010 0.50 pt 0510&02 ATCA 
AP-3014 O FRLFWAO9 SLVER OEil U 0.11 0.35 pg'L 05/05/02 ATCA 
PP3014 2FRLFWAO9 SODIUM 3,240 = 7.4 50 0510&'02 ATCA 
AP-3222 O2FRLFWA1O ARSENIC 0.086 U 0.086 1.0 pg/L 05/O&02 ATCA 
AP-3222 O2FRLFWA1O BARIUM 8.2 0.074 025 p1L O5'O&02 ATCA 
AP3222 O2FRLFWAIO CADMIUM 0029 U 0.029 0.20 ug/L OOdO2 ATCA 
AP3222 O2FRLFWA1O cI-tROMIUM,TOTi 5.7 U 0.030 0.10 pg/I. OS'06102 ATCA 
AP-3222 O2FRLFWA1O LEAD 0.23 U 0.037 0.15 pgul O5tO6'02 ATCA 
AP-3222 O2FRI$\NA1O POTASSIUM 814 = 6.3 50 pgfl O5'O102 ATCA 
AP-3222 O2FRLFWA1O SENIUM 0.010 U 0.010 0.50 pg'l. 05/06102 ATCA 
N'-3222 O2FRLFWA1O SILVER 0.11 U 0.11 0.35 pgfL 05/06102 ATCA 
AP-3222 O2FRLFWA1O SODIUM 3180 = 7.4 50 ygfL O&06102 ATCA 
AP-3013 O2FRLFWA12 ARSENIC 0.056 U 0.086 1.0 pgfI O&07/02 ArCA 
AP-3013 O2FRLFWA12 BARIUM 8.0 = 0074 025 p'L 0507/02 ATCA 
AP-3013 O2FPLFWA12 CADMIUM 0.029 U 0.029 020 pj/L O&07102 ATC.A 
AP-3013 O2FRLFWA12 O1IROMIUMTOTAL 1.7 = 0.030 0.10 pgìL 05107102 ATCA 
PP-3013 O2FRLFWA12 LEAD 0.46 = 0.037 0.15 pg/I. DS'07/02 ATCA 
AP-3013 O2FRLFWA12 POTASSIUM 848 = 63 50 pg/L 05/07102 ATCA 
AP-3013 O2FRLFWA12 SELENIUM 0.010 U 0.010 0.50 pglL ß&07/02 ATCA 
AP-3013 O2FRLFWA12 SILVER 0.11 U 0.11 0.35 pg/L 05/07/02 ATCA 
AP-3013 D2FRLFWA12 SODIUM 3,180 = 7.4 50 ij'L 05/07/02 ATCA 
AP-3015 O2FRLFW8 ; ARSENIC 0.086 U 0.086 1.0 pg/L 05/06102 ATCA FD 
AP-3015 O2FRLFWPO8 BARIUM 7.1 0.074 0.25 pg& O5/O&02 ATCA FO 
AP-3015 O2FRLFWPO8 . CADMIUM 0.029 U 0029 0.20 pg'L OSIO&02 ATCA FO 
AP-3015 FRLFWP8 : CHROMIUM, TOTAL 4.2 0.030 0.10 ig/L 05/06/02 ATCA FO 
PP-3015 FRLFWt8 LEAD 0.37 0.037 0.15 pg/L OS'O&02 ATCA FO 
AP-3015 FRLFWPJ8 POTASSIUM 776 = 6.3 50 pgfL O&O&02 ATCA FO 
AP-3015 FRLFWP8 SELENIUM 0.54 0.010 0.50 pg/L OSO6'O2 ATCA FO 
AP-3015 FRLFWAO8 SILVER 0.11 U 0.11 0.35 pg'L OO6'O2 ATCA FO 
AP-3015 FRLFWAO8 SODIUM 2,970 = 7.4 50 p'L 05/06/02 ATCA FO 

NA FF1LFWA11 ARSENIC 0.086 U 0.086 1.0 pg/L OOO2 PJCA RB 
NA 2FRLFWA11 BARIUM 0.73 = 0.074 025 pg/I. O&OO2 ATCA RB 
NA 2FRLFWA11 CADMIUM 0.029 U 0.029 020 p/L O5/O&02 ATCA RB 
NA 2FRLFWA11 CHROMIUM,TOTAL 45 0.030 0.10 p/L D&D&'02 ATCA RB 
NA O2FRLFWA11 LEAD 0.98 0.037 0.15 jq/L DS'O&02 ATCA RB 
NA FRLFWA1I POTASSIUM 708 = 6.3 50 pg/L OS'O&02 ATCA PB 
NA FRLFWA11 SELENIUM 0.010 U 0.010 0.50 pg/L O&OO2 ATCA RB 
NA FRLFWA1I SILVER 0.11 U 0.11 0.35 pg/L 05/O6'02 ATCA RB 
NA O2FRWA11 SODIUM 223 = 7.4 60 L 05/06102 ATCA F 

FR-2 O2FRLFWAOI TOTAL DISSOLVED SOtJDS (RESlDUE PLTERP&E) 256 = 5.0 
- 
O5fD12 
- 

ATCA 

- 
FR-i FRLFWAO2 TOTAL DISSOLVED SOUDS (RESIDUE, FILTERABLE) 228 = 5.0 20 mg& 05/01/02 ATCA 

AP-3010 FRLFWAO3 TOTAL DISSOLVED SOUDS (RESIDUE, FILTERABLE) 321 5.0 20 mg& O5'02102 ATCA 
AP-3220 FRLFWP4 TOTALDISSOLVEOSOUDS (RESIDUE, FILTERABLE) 311 5.0 20 mgíL 05/02/02 ATCA 
N'-3221 FRLFWAOS TOTAL DISSOLVED SOUDS (RESIDUE, FILTERABLE) 465 = 5.0 20 mt 05/02102 ATCA 

FR-3 FRLFWAO6 TOTAL DISSOLVED SOLIOS (RESIDUE, FILTERABLE) 188 = 5.0 20 mt 05/03/02 ATCA 
AP-3015 FRLFWAO7 TOTAL DISSOLVED SOLJOS (RESIDUE, FILTERABLE) 226 = 5.0 20 rng& O5fO&02 ATCA 
AP-3014 FRLFWAO9 TOTAL DISSOLVED SOLIOS (RESIDUE, FILTERABLE) 85 = S.D 20 rng4 05/06/02 ATCA 
AP-3222 FRLFWA1O TOTAL DISSOLVED SOLIOS (RESIDUE, FILTERABLE) 228 = 5.0 20 mgt 05106(02 ATCA 
AP-3013 FRLFWA12 TOTAL DISSOLVED SOLIOS (RESIDUE, FILTERABLE) 191 = 5.0 20 mg& O&07/02 ATCA 
AP-3015 FRLFWP8 TOTAL DISSOLVED SOUDS (RESIDUE, FILTERABLE) 221 5.0 20 rn/L 05/O&02 ATCA FO 

NA FRLFWA1 i TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) 5.0 U 5.0 20 mg'L 05/06/02 ATCA RB 
rswac zi 

FR-2 O2FRLFWAOI TOTALORGANICCARBON 0.71 = 0.35 0.50 m& 05/01/02 STL8 
FR-I O2FRLFWAO2 TOTAL ORGANIC CARBON 0.61 = 0.35 0.50 rngfL OO1/O2 STL8 

AP-3010 O2F1RLFWN3 TOTALORGANICCARBON 1.1 = 0.35 0.50 rngfL 05/02/02 SiTS 
AP-3220 O2FRLFWAO4 TOTALORGANICCARBON 32 = 0.35 050 mo't. 05/02/02 STh8 
AP-3221 O2FRLFWAO5 TOTALORGANICCARBON 3.0 = 0.35 0.50 mgfL 05/02102 SmB 

FR-3 O2FRLFWPI6 TOTAL ORGNIC CARBON I .3 = 0.35 0.50 mg/L O&02J02 SUB 
AP-3015 O2FRLFWAO7 TOTALORGACCARBON 058 J 0.35 0.50 mBIL DSO&O2 SUB 
AP-3014 O2FRLFWAO9 TOTALORGANKCARBON 2.1 J 0.35 0.50 mg& O&06/02 SILt 
AP-3222 O2FRLFWA1O TOTALORGANICCARBON 0.51 w 035 0.50 m9& O&O5O2 SUB 
AP-3013 O2FRLFWA12 TOTALORGANICCARBON 0.75 = 0.35 0.50 mt 05/07102 SUB 
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TABLE B-1 

VaUdated Analytical Results for Groundwater, April 2002 Sampling Event 

Groundwater Monitoring Program 

Fort Richardson Landfill, Alaska 

Location FleldSampêelD Parameter Value Qualifier 

Detection 

UmIt 

Reporting 

Umit Units - Date L -- QARC 

AP-3015 O2FRLPWI8 TOTALORGPNICCARBON 

__M 
0.70 0.35 0.50 mg/I O5O&O2 SÌÌJ FD 

NA O2FRLFWA11 

11P(.E 

FA-2 O2FRLFW1 

TOTALORGAJ1ICCARBON 

TURBIDITY 

0.36 

068 

_J_ 
J . 
J 

0.35 

____ 
0.10 

050 

2.0 

mg/I - 
NTtJ 

05/06/02 

___ 
O5O1/D2 

STLB 

ATCA 

RB 

FR-i O2FRLFWAO2 TURBIDITY 0.41 J 0.10 2.0 NTU 05101/02 ATCA 

AP-3010 O2FRLFWP03 TURBIDITY 82 : 0.10 2.0 NT1J 05(02(02 ArCA 

M'-3220 O2FRLFWAO4 T1JRBDITY 18 = 0.10 2.0 NTU OSiZO2 ATCA 

PP.3221 O2FRLFWPO5 TURBIDITY 3.6 = 0.10 2.0 NTU 05102102 AbA 

FR-3 O2FRLFWP6 TIJRBIDITh' 60 = 0.10 2.0 NTU 05/OaD2 ArCA 

AP-3015 O2FRLFWAO7 TURBIDITY 0.2 = 0.050 020 NTIJ O5O'O2 ATCA 

AP-3014 O2FRLFWAO9 TURBIDITY 0.78 U 0.050 020 NT'J Oa'06'02 ATCA 

AP-3222 O2FRLFWA1O ThRBIDrrY 32 U 0.050 020 NTIJ OO6/O2 ATCA 

AP-30i3 O2FRLFWA12 TURBIDITY 1.8 = 0.050 020 UTU 05/07/02 ATCA 

AP-30i5 O2FRLFWAO8 TURBIDITY 0.70 = 0.050 0.20 Urti O5IO&02 ATCA RB 

NA O2FRLFWA11 TURBIDITf 1.0 = 0.050 020 NTU 05/06/02 ATCA RB 

u - i ne analyle was anaiyzeci ior, otn was riot aetecaa aoove me reporteo sarnpie quarnsason imiL 

J - The analyte was positively ideriiitied: the associated numerical value is the approximate concentration of the analyte n the sample. 

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

FO - Field Duplicate 

RB - Rinsate or Equipment Blank 

TBTrip Blank 

::: 

: 
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Appendix C 
Data Quality Assessment Memorandum 
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Data Quality Assessment Report 

Project/Site Name: Fort Richardson Groundwater Monitoring Program, Fort Richardson 
Landfill, April 2002 

Sample Delivery Group (SDG): A0205009, A0205007, A0205023, A0205025, 
A0205012 

Parameters: CRO (Gasoline Range Organics) and BTEX 
(Benzene Toluene, Ethyl Benzene and Xylenes) 

Method: AK1O1 and 8021B 

Laboratory: Analytica Alaska Incorporated, Anchorage 

Sample ID Description Collection Date Matrix 
O2FRLFWAOI Field 5/1/02 Water 
O2FRLFWAO2 Field 5/1/02 Water 

Trip Blank Trip Blank 5/1/02 Water 
O2FRLFWAO3 Field 5/2/02 Water 
O2FRLFWAO4 Field 5/2/02 Water 
O2FRLFWAO5 Field 5/2/02 Water 
O2FRLFWAO6 Field 5/3/02 Water 

Trip Blank Trip Blank 5/3/02 Water 
O2FRLFWAO7 Field S / 6/02 Water 
O2FRLFWAO8 Field Duplicate 5/6/02 Water 
O2FRLFWAO9 Field 5/6/02 Water 
O2FRLFWA1O Field 5/6/02 Water 
O2FRLFWAI1 Rinsate Blank 5/6/02 Water 

Trip Blank Trip Blank 5/6/02 Water 
O2FRLFWAI2 Field 5/7/02 Water 

Trip Blank Trip Blank 5/7/02 Water 
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SDGS A0205009, A0205007, A0205023, A0205025, A0205012 - 
REVISION 

Introduction/Summary 

This data review report covers the sample delivery group and associated samples listed on 
the cover sheet. The analyses were per AIC101 (for gasoline range organics, GRO) and 
USEPA 802fB (for benzene, toluene, ethyl benzene and xylenes). The quality assurance and 
quality control procedures (QA/QC) were per the Project QAPP and the individual method 
requirements. 

This review is based on the EPA method requirements and Project QAPP specification. The - 
following sections describe the quality control parameters that were reviewed and detail 
noted deviations from requirements/criteria if any. Where applicable EPA Contract 
Laboratory Program (CLP) National Functional Guidelines (NFG) for Organic Data Review - 
(February 1994) and National Functional Guidelines (NFG) for Inorganic Data Review (February 
1994) provided guidelines for data qualification. 

Tables summarizing all qualified data and associated flags are provided at the end 
of this report. Flags are classified as P (protocol) or A (advisory) to indicate whether 
the flag is due to a laboratory deviation from specified project protocols (P) or is of a 
technical advisory nature (A) due to sample matrix or method limitation. 

All data were found to be acceptable per the above specifications, except as noted in 
summary tables showing sample specific data flag/qualifiers at the end of this 
report. Data completeness for reviewed parameters were found to be above 90%, 
thus meeting project objectives. - 

C-2 ANCITP2IIO.000/021990059 



SDGS A0205009, A02ß5007, A0205023, A0205025, A0205012 

REVISION O 

I. Sample Custody, Handling, and Preservation 

Chain-of-custody (COG) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. Ris noted that for SOG A0205007 the chain of custody lists a 
trip blank, however the laboratory reports not receiving a Mp blank, no trip blank is 
reported and no trip blank is listed in the above sample table for this SOG. 

All coolers were received by the laboratory at a temperature of 4 oc ±2 °C,as recommended 
by EPA. It is noted that for SOG A0205023 the cooler receipt records the temperature at 
1.7°C. As this deviation is not significant (that is if it was rounded it would be 2°C), no 
action is taken. 

All sample containers were received intact. 

No bubbles were noted for water samples submitted for this analyses. 

II. Technical Holding Times 

The analysis was done within 14 days (7 days if unpreserved) of the samples being 
received by the laboratory, the required holding time. 

III. Blanks 

a. Laboratory blanks 

A method blank was prepared and analyzed as required. The method blank did not 
have concentrations above the reporting limit thus meeting criteria. No detects 
below the reporting limits have been reported. 

b. Field blanks 

A trip blank was included with each cooler. The trip blank did not show detects 
above reporting limits. No detects below the reporting limits were observed 

A rinsate blank was analyzed. No detects were reported. 

IV. Accuracy and Precision Data 

a. Surrogates! system monitoring compounds 

All site samples and QC samples were spiked with surrogates. 

All surrogate recoveries were within criteria of 60%-120%R. 
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SOGS A0205009, A0205007, A0205023, A02D5025, A0206012 
REVISION O 

b. Laboratory Control Sample 

A laboratory control sample was analyzed with each analytical batch. The 
recoveries were within criteria. 

c. Matrix Spikes/ Matrix Spikes Duplicate 

A matrix spike and a matrix spike duplicate were reported with sample delivery 
groupAO2O5O25. Percent recovery data were within control limits. 

d. Laboratory Duplicates 

Laboratory duplicate analyses were performed with matrix spikes and laboratory 
control samples. 

All relative percent differences/deviation were within criteria. 

e. Field duplicates 

A pair of duplicates have been reported with these samples (O2FRLFWAO7, 
O2FRLFWAO8), relative percent deviations for detects above detection level if any 
were met. Both duplicates had no detects for any of the analytes within this 
analyses. 

V. Sample Result Verification 

Reported detection levels were per project requirements. Sample quanti talion 
algorithms were per standard method. 

VI. Field Quality Control 

Field quality control data includes field blank (equipment rinsate and trip blanks) 
and field duplicate measurements; these data have been reviewed above under 
blank and precision data and associated data qualified . Field quality control 
samples were submitted at the required frequency. 

VI. Overall Assessment 

All data were found to be acceptable except for the data listed at the end of this, if 
any. Project completeness goal of 90 % was met for the above reviewed parameters. 
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SDGS A0205009, A02 05007, A0205023, A0206025, A0205012 
REVISION 

Fort Richardson Data Qualification Summary - SDG A0205009, A0205007, 
A0205023, A0205025, A0205012 

No data have been qualified for this SDG. 

Fort Richardson Blank Data Summary-SDG A0205009, A0205007, A0205023, 
A0205025, A0205012 

No data have been qualified due to blank contamination. If any, blank detects have 
been listed under section III. 
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$DGS A0205009, A0205007, A0205023, A0205025, A0205012 
REVISION O 
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Data Quality Assessment Report 

Project/Site Name: Fort Richardson Groundwater Monitoring Program, Fort Richardson 
Landfill, April 2002 

Sample Delivery Group (SDG): A0205014, A0205021, A0205027, A0205005 

Parameters: Total Organic Carbon (TOC) 

Method: EPA 415.1 

Laboratory: Analytica Alaska Incorporated, Anchorage (Severn Trent Laboratories, 
Seattle) 

Sample II) Description 
O2FRLFWAO1 Field 
O2FRLFWAO2 Field 
O2FRLFWAO3 Field 
O2FRLFWAO4 Field 
O2FRLFWAO5 Field 
O2FRLFWAO6 Field 
O2FRLFWAO7 Field 
O2FRLFWAOS Field Duplicate 
O2FRLFWAO9 Field 
O2FRLFWA1O Field 
O2FRLFWA11 Ririsate Blank 
O2FRLFWA12 Field 

Collection Date Matrix 
5/1/02 Water 
5/1/02 Water 
5/2/02 Water 
5/2/02 Water 
5/2/02 Water 
5/3/02 Water 
5/6/02 Water 
5/6/02 Water 
5/6/02 Water 
5/6/02 Water 
5/6/02 Water 
5/7/02 Water 
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SOG A0205014, A0205021, A0205027, A0205005 

Introduction/Summary 

This data review report covers the sample delivery group and associated samples listed on 
the cover sheet. The analyses were per USEPA 415.1. The qualify assurance and quality 
control procedures (QA/QC) were per the Project QAPP and the individual method 
requirements. 

This review is based on the EPA method requirements and Project QAPP specification. The 
following sections describe the quality control parameters that were reviewed and detail 
noted deviations from requirements/criteria if any. Where applicable EPA Contract 
Laboratory Program (CLP) National Functional Guidelines (NFG) for Organic Data Review 
(February 1994) and National Functional Guidelines (NFG) for Inorganic Data Review (February 
1994) provided guidelines for data qualification.. 

Tables summarizing all qualified data and associated flags are provided at the end 
of this report. Flags are classified as P (protocol) or A (advisory) to indicate whether 
the flag is due to a laboratory deviation from specified project protocols (P) or is of a 

technical advisory nature (A) due to sample matrix or method limitation. 

All data were found to be acceptable per the above specifications, except as noted in 
summary tables showing sample specific data flag/qualifiers at the end of this 
report. Data completeness for reviewed parameters were found to be above 90 %, 
thus meeting project objectives. 
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SDG A0205014, A0205021, A0205021, A0205005 
REVISION I) 

I. Sample Custody, Handling, and Preservation 

Chain-of-custody (COC) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. There were Trip Blanks listed on the chain of custodies 
however they were not reported with this analyses. 

All coolers were received by the laboratory at a temperature of 4 ° C ±2 °C, as recommended 
by EPA with the following exceptions: 

SDG 
Cooler Temp 

Reponed 
Affected 
Samples Analyte Flag A or P 

A0205021 0.5°C O2FRLFWAO7 TOC J A 

O2FRLFWAO8 

O2FRLFWAO9 

Q2FRLFWA1O 

O2FRLFWA1 1 

A0205027 1.8°C O2FRLFWA12 TOC none A 

All sample containers were received intact. 

II. Technical Holding Times 

The analysis was done within 28 days of the samples being received by the 
laboratory, the required holding time. 

1H. Blanks 

a. Laboratory blanks 

A method blank was prepared and analyzed as required. The method blank did not 
have concentrations above the reporting limit thus meeting criteria. No detects 
below the reporting limits have been reported. 

b. Field blanks 

Trip blank is not analyzed for this analysis. 
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SOG A0205014, A0205021, A020502?, A0205005 
REVISION O 

A rinsate blank was analyzed. No detects were reported except for the following: 

Analyte Concentration 
Rinsate ID (PQL ugIL) (ugfL) 

O2FRLFWA Total Organic Carbon (TOC) 0.364 
11 (0.50) 

The following samples have been qualified: 

Modified 
Reported Report 

Affected Concentration Concentration A or P 
Samples Analyte (ugtL) (ug/L) 

O2FRLFWA1 TOC 0.508 0.508 U A 
o______________ 

IV. Accuracy and Precision Data 

a. Surrogates! system monitoring compounds 

Not Applicable. 

b. Laboratory Control Sample 

There were no laboratory control samples reported with these SECs. 

c. Matrix spikes! matrix spikes duplicate 

A matrix spike and matrix spike duplicate pair were reported for all the SDGs 
included in this assessment. 

Percent recovery data were within control limits. 

d. Laboratory Duplicates 

Laboratory duplicate analyses were performed on matrix spikes. 

All relative percent differences/deviation were within criteria. 

e. Field duplicates 

A pair of duplicates have been reported with these samples (O2FRLFWAO7, 
O2FRLFWAO8), relative percent difference (RPD) for detects above detection level if 
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SDG A0205014, *0205021, *0205027, *0205005 
REVISION 0 

any were met. Sample O2FRLFWAO7 and O2FRLFWAO8 detected 0.582 ug/L and 
0.698 ug/L respectively resulting in a 18 %RPD. 

V. Sample Result Verification 

Reported detection levels were per project requirements. Sample quantitation 
algorithms were per standard method. 

VII. Field Quality Control 

Field quality control data includes field blank (equipment rinsate and trip blanks) 
and field duplicate measurements; these data have been reviewed above under 
blank and precision data and associated data qualified . Field quality control 
samples were submitted at the required frequency. 

VI. Overall Assessment 

All data were found to be acceptable except for the data listed at the end of this, if 
any. 
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SDG A0205014, A0205021, A0205027, A0205005 

Fort Richardson Data Qualification Summary - SDG A0205014, A0205021, 
A0205027, A0205005 

SDG Sample ID Analyte Flag A or P Reason 
A0205021 O2FRLFWAOZ TOC J A Cooler 

O2FRLFWAO8 outside 
temperature 

O2FRLFWAO9 limits. 

O2FRLF WA 10 

O2FRLFWA1 i 

Fort Richardson Blank Data Qualification Summary-SDG A0205014, A0205021, 
A0205027, A0205005 

Modified 
Reported Report 

Affected Concentratio Concentration A or P 
Samples Analyte n (ug(L) (ugIL) 

O2FRLFWA1 TOC 0.508 0.508 U A 
0 
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Data Quafity Assessment Report 

Project/Site Name: Fort Richardson Groundwater Monitoring Program, Fort Richardson 
Landfill, April 2002 

Sample Delivery Group (SDG): J0205075, J0205065, J0205044, J0205024 

Parameters: Total Dissolved Solids (TDS) 

Method: 160.1 

Laboratory: Analytica Alaska Incorporated, Anchorage 

Sample ID Description Collection Date Matrix 
O2FRLFWAO1 Field 5/1/02 Water 
O2FRLFWAO2 Field 5/1/02 Water 
02FRLFWAO3 Field 5/2/02 Water 
O2FRLFWAO4 Field 5/2/02 Water 
O2FRLFWAO5 Field 5/2/02 Water 
O2FRLFWAO6 Field 5/3/02 Water 
O2FRLFWAO7 Field 5/6/02 Water 
O2FRLFWAOS Field Duplicate 5/6/02 Water 
O2FRLFWAO9 Field 5/6/02 Water 
O2FRLFWA1O Field 5/6/02 Water 
O2FRLFWA1 i Rinsate Blank 5 / 6/02 Water 
O2FRLFWA12 Field 5/7/02 Water 
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SOG J0205G75, J0205065, J0205044 J0205024 
REVISION O 

Introduction/Summary 

This data review report covers the sample delivery group and associated samples 
listed on the cover sheet. The analyses were per USEPA 160.1. The quality assurance 
and quality control procedures (QA/QC) were per the Project QAPP and the 
individual method requirements. 

This review is based on the EPA method requirements and Project QAPP specification. The 
following sections describe the quality control parameters that were reviewed and detail 
noted deviations from requirements/criteria if any. Where applicable EPA Contract 
Laboratory Program (CLP) National Functional Guidelines (NFG)for Organic Data Review 
(February 1994) and National Functional Guidelines (NFG) for Inorganic Data Review (February 
1994) provided guidelines for data qualification.. 

Tables summarizing all qualified data and associated flags are provided at the end 
of this report. Flags are classified as P (protocol) or A (advisory) to indicate whether 
the flag is due to a laboratory deviation from specified project protocols (P) or is of a 

technical advisory nature (A) due to sample matrix or method limitation. 

All data were found to be acceptable per the above specifications, except as noted in 
summary tables showing sample specific data flag/qualifiers at the end of this 
report. Data completeness for reviewed parameters were found to be above 90 %, 
thus meeting project objectives. 
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SDG 30205075, J0205065, 30205044, J0205024 
REVISION O 

I. Sample Custody, Handling, and Preservation 

Chain-of-custody (COC) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. There were Trip Blanks listed on the chain of custodies 
however they were not reported with this analyses. The SDG J0205044 did not have the 
chain of custody within the SDG. 

All coolers were received by the laboratory at a temperature of 4 °C ±2 °C, as recommended 
by EPA. The SDG 10205044 did not report the cooler temperature within the SDG. 

All sample containers were received intact. 

II. Technical Holding Times 

The analysis was done within 7 days of the samples being received by the 
laboratory, the required holding time. 

IV. Blanks 

a. Laboratory blanks 

A method blank was prepared and analyzed as required. The method blank did not 
have concentrations above the reporting limit thus meeting criteria. No detects 
below the reporting limits have been reported. 

b. Field blanks 

The trip blank is not analyzed for this method. 

A rinsate blank was analyzed. No detects were reported. 

IV. Accuracy and Precision Data 

a. Surrogates/system monitoring compounds 

Not Applicable. 

b. Laboratory Control Sample 

A laboratory control sample was analyzed with each analytical batch. The 
recoveries were within criteria. 
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SDG J0205015, J0205 065, J0205044, .10205024 - 
REVISION O 

c. Matrix spikes! matrix spikes duplicate 

There were no matrix spike or matrix spike duplicates reported for this analysis. 

d. Laboratory Duplicates 

Laboratory duplicate analyses were performed on laboratory control samples and 
samples that are not associated with the SDCs that this assessment discusses. 

All relative percent differences/deviation were within criteria. 

e. Field duplicates 

A pair of duplicates have been reported with these samples (O2FRLFWAO7, 
O2FRLFWAO8), relative percent difference (RPD) for detects above detection level if 
any were met. Sample O2FRLFWAO7 and O2FRLFWAO8 detected 226 ug/L and 221 
ug/L respectively resulting in a 2.2 %RPD. 

V. Sample Result Verification 

Reported detection levels were per project requirements. Sample quantitation 
algorithms were per standard method. 

VIII. Field Quality Control 

Field quality control data includes field blank (equipment rinsate and trip blanks) 
and field duplicate measurements; these data have been reviewed above under 
blank and precision data and associated data qualified . Field quality control 
samples were submitted at the required frequency. 

VI. Overall Assessment 

All data were found to be acceptable except for the data listed at the end of this, if 
any. 
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SDO J020S075, J0205065, J0205044, J0205024 
REVISION O 

Fort Richardson Data Qualification Summary - SDG J0205075, J0205065, J0205044, 
J0205024 

No data have been qualified for this SDG. 

Fort Richardson Blank Data Summary-SDG J0205075, J0205065, J0205044, 
J0205024 

No data have been qualified due to blank contamination. If any, blank detects have 
been listed under section III. 
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SDG J0205075, J0205%5, J0205044, J0206024 
REVISION (I 
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Data Quality Assessment Report 

Project/Site Name: Fort Richardson Groundwater Monitoring Program, Fort Richardson 
Landfill, April 2002 

Sample Delivery Group (SDG): J0205075, J0205065, J0205044, J0205024 

Parameters: Metals including Mercury 

Method: 6020 and 245.1 

Laboratory: Analytica Alaska Incorporated, Anchorage 

Sample ID Description Collection Date Matrix 
O2FRLFWAO1 Field 5/1/02 Water 
O2FRLFWAO2 Field 5/1/02 Water 
O2FRLFWAO3 Field 5/2/02 Water 
O2FRLFWAO4 Field 5 /2/02 Water 
O2FRLFWAO5 Field 5/2/02 Water 
O2FRLFWAO6 Field 5/3/02 Water 
O2FRLFWAO7 Field 5/6/02 Water 
O2FRLFWAO8 Field Duplicate 5/6/02 Water 
O2FRLFWAO9 Field 5/6/02 Water 
O2FRLFWA1O Field 5/6/02 Water 
O2ERLFWAI1 Rinsate Blank 5/6/02 Water 
O2FRLFWA12 Field 5/7/02 Water 
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SOG .J0205075, J0205065, J0205044, J0205024 

Introduction/Summary 

This data review report covers the sample delivery group and associated samples 
listed on the cover sheet. The analyses were per USEPA 6020 and 245.1. The quality 
assurance and quality control procedures (QA/QC) were per the Project QAPP and 
the individual method requirements. 

This review is based on the EPA method requirements and Project QAPP specification. The 
following sections describe the quality control parameters that were reviewed and detail 
noted deviations from requirements/criteria if any. Where applicable EPA Contract 
Laboratory Program (CLP) National Functional Guidelines (NFG)for Organic Data Review 
(February 1994) and National Functional Guidelines (NFG) for Inorganic Data Review (February 
1994) provided guidelines for data qualification.. 

Tables summarizing all qualified data and associated flags are provided at the end 
of this report. Flags are dassified as P (protocol) or A (advisory) to indicate whether 
the flag is due to a laboratory deviation from specified project protocols (P) or is of a 

technical advisory nature (A) due to sample matrix or method limitation. 

All data were found to be acceptable per the above specifications, except as noted in 
summary tables showing sample specific data flag/qualifiers at the end of this 
report. Data completeness for reviewed parameters were found to be above 90 %, 
thus meeting project objectives. 
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SOG J0205075, J0205065, J0205044, J0205024 
REVISION O 

I. Sample Custody, Handling, and Preservation 

Chain-of-custody (COC) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. There were Trip Blanks listed on the chain of custodies 
however they were not reported with this analyses. The SDC J0205044 did not have the 
chain of custody within the SDG. 

AU coolers were received by the laboratory at a temperature of 4 °C ±2 °C, as recommended 
by EPA. The SDG J0205044 did not report the cooler temperature within the SDG. 

All sample containers were received intact. 

IT. Technical Holding Times 

The analysis was done within six month for ICP-MS metals and 28 days for mercury 
of the samples being received by the laboratory, the required holding time. 

V. Blanks 

a. Laboratory blanks 

A method blank was prepared and analyzed as required. The method blank did not have 
concentrations above the reporting limit thus meeting criteria. No detects below the 
reporting limits have been reported except: 

Method Blank Analyte Concentration in 
(SDG) ugfL (PQL) 

J020509013-MB Chromium 0.127 
(J0205044 (0.10) 

andJ0205065) 

The following samples have been qualified: 

Modified 
Reported Report 

Affected Concentration Concentration 
Samples Analyte (NTU) (NTU) A or 1' 

No Samples Chromium 
were Affected 
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SDG J0205075, J 0205065, J 0205044, J0205024 
REVISION O 

b. Field blanks 

A rinsate blank was analyzed. No detects were reported except for the following: 

Rinsate ID Analyte Concentration 
(PQL ugfL) (ugfL) 

O2FRLFWA Barium 0.734 
11 (0.25) 

Chromium 4.52 
(0.10) 
Lead 0.978 
(0.15) 

Potassium 708 
(50) 

Sodium 223 
(50) 

The foilowing samples have been qualified: 

Reported Modified Report 
Affected Concentration Concentration 
Samples Analyte (ugíL) (ugIL) A or P 

O2FRLFWAO9 Chromium 0.894 0.894 U A 
O2FRLFWA1O Chromium 5.66 5.66 U A 

Lead 0.233 0.233 U 

IV. Accuracy and Precision Data 

a. Surrogates! system monitoring compounds 

Not Applicable. 

b. Laboratory Control Sample 

A laboratory control sample was analyzed with each analytical batch. The 
recoveries were within criteria. 

c. Matrix spikes! matrix spikes duplicate 

A matrix spike was reported with SDG J0205024 and J0205075 (for metals) and a 
matrix spike and matrix spike duplicate pair were reported with SDG J0205044 and 
J0205065 (for metals. (The SDG J0205024 reported only lead for the MS/MSD pair.) 
A matrix spike and matrix spike duplicate was reported within all the SDGs for 
mercury. Percent recovery data were within control limits. 
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d. Laboratory Duplicates 

Laboratory duplicate analyses were performed on laboratory control samples, 
samples that are not necessarily associated with the SDCs that this assessment 
discusses, and the MS/MSD pair. 

All relative percent differences/deviation were within criteria. 

e. Field duplicates 

A pair of duplicates have been reported with these samples (O2FRLFWAO7, 
O2FRLFWAO8), relative percent difference (RPD) for detects above detection level if 
any were met. Sample O2FRLFWAO7 and O2FRLFWAO8 detected 7.51 ug/L and 7.07 
ug/L respectively for barium resulting in a 6.0% RPD, 3.91 ug/L and 4.16 ug/L 
respectively for chromium resulting in a 6.2 %RPD, 0.388 ug/L and 0.366 ug/L 
respectively for lead resulting in a 5.8% RPD, 785 ug/L and 776 ug/L respectively 
for potassium resulting in a 1.2% RPD, and 3040 ug/L and 2970 ug/L respectively 
for sodium resulting in a 2.3 %RPD. 

V. Sample Result Verification 

Reported detection levels were per project requirements. Sample quantitation 
algorithms were per standard method. 

IX. Field Quality Control 

Field quality control data includes field blank (equipment rinsate and trip blanks) 
and field duplicate measurements; these data have been reviewed above under 
blank and precision data and associated data qualified . Field quality control 
samples were submitted at the required frequency. 

VI. Overall Assessment 

All data were found to be acceptable except for the data listed at the end of this, if 
any. Project completeness goal of 90 % was met for the above reviewed parameters. 
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Fort Richardson Data Qualification Summary - SDG J0205075, J0205065, J0205044, 
J0205024 

No data have been qualified for this SDG. 

Fort Richardson Blank Data Summary-SDG J0205075, J0205065, J0205044, 
J0205024 

Reported Modified Report 
Affected Concentration Concentration 
Samples Analyte (ugfL) (ugJL) A or P 

O2FRLFWAO9 Chromium 0.894 0.894 U A 
O2FRLFWA1O Chromium 5.66 5.66 U A 

Lead 0.233 0.233 U 
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Data Quality Review Report 

Project/Site Name: Fort Richardson Groundwater Monitoring Program, Fort Richardson 
Landfffl, April 2002 

Sample Delivery Group (SDG): A0205009, A0205007, A0205023, A0205025, 
A0205012 

Parameters: Turbidity 

Method: 180.1 

Laboratory: Analytica Alaska Incorporated, Anchorage 

Sample ID Description Collection Date Matrix 
O2FRLFWA01 Field 5/1/02 Water 
O2FRLFWAO2 Field 5/1/02 Water 
O2FRLFWAO3 Field 5/2/02 Water 
O2FRLFWAO4 Field 5/2/02 Water 
O2FRLFWAO5 Field 5/2/02 Water 
O2FRLFWAO6 Field 5/3/02 Water 
O2FRLFWAO7 Field 5/6/02 Water 
O2FRLFWAO8 Field Duplicate 5/6/02 Water 
O2FRLFWAO9 Field 5/6/02 Water 
O2FRLFWA1O Field 5/6/02 Water 
O2FRLFWA11 Ririsate Blank 5/6/02 Water 
O2FRLFWA12 Field 5/7/02 Water 
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SDGS *0205009, A0205 007, *0205023, A0205025, *0205012 
REVISION 

Introduction/Summary 

This data review report covers the sample delivery group and associated samples listed on 
the cover sheet. The analyses were per USEPA 180.1. The quality assurance and quality 
control procedures (QA/QC) were per the Project QAPP and the individual method 
requirements. 

This review is based on the EPA method requirements and Project QAPP specification. The 
following sections describe the quality control parameters that were reviewed and detail 
noted deviations from requirements/criteria if any. Where applicable EPA Contract 
Laboratory Program (CLP) National Functional Guidelines (NFG) for Organic Data Review 
(February 1994) and National Functional Guidelines (NFG)for Inorganic Data Review (February 
1994) provided guidelines for data qualification.. 

Tables summarizing all qualified data and associated flags are provided at the end 
of this report. Flags are classified as P (protocol) or A (advisory) to indicate whether 
the flag is due to a laboratory deviation from specified project protocols (P) or is of a 

technical advisory nature (A) due to sample matrix or method limitation. 

All data were found to be acceptable per the above specifications, except as noted in 
summary tables showing sample specific data flag/qualifiers at the end of this 
report. Data completeness for reviewed parameters were found to be above 90 %, 
thus meeting project objectives. 
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I. Sample Custody, Handling, and Preservation 

Chain-of-custody (COC) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. It is noted that for SDC A0205007 the chain of custody lists a 
trip blank, however the laboratory reports not receiving a trip blank, no trip blank is 
reported and no trip blank is listed in the above sample table for this SDG. 

All coolers were received by the laboratory at a temperature of 4 °C 2 °C, as recommended 
by EPA. 

All sample containers were received intact. 

II. Technical Holding Times 

The analysis was done within 48 hours of the samples being received by the 
laboratory, the required holding lime. 

VI. Blanks 

a. Laboratory blanks 

A method blank was prepared and analyzed as required. The method blank did not 
have concentrations above the reporting limit thus meeting criteria. No detects 
below the reporting limits have been reported with the following exceptions: 

SDG (Method 
Blank ID) Analyte 

Concentration in 
NTU(PQL) 

A0205025 Turbidity 0.11 (0.20) 
(A020513005- 

MB) 
A0205023 Turbidity 0.11 (0.20) 

(A020513005- 
MB) 

The following samples have been qualified: 

Modified 
Reported Report 

Affected Concentration Concentration 
Samples Analyte (NTU) (NUT) A or P 

No Samples Turbidity 
were Affected 
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SDGS *0205009, *0206007, *0205023, *0206025, *0205 012 
REVISION 0 

b. Field blanks 

Trip blank is not analyzed for this method. 

A rinsate blank was analyzed. No detects were reported with the following 
exceptions: 

Analyte 
Rinsate ID (PQL) Value 

02.FRLFWA Turbidit 1.0 
11 y 

(0.20) 

The foflowing samples have been qualified: 

Affected 
Samples Analyte 

Reported 
Value 

Modified 
Reported Value A or P 

O2FRLFWAO9 Turbidity 0.78 0.78 U A 
O2PRLFWAÏO Turbidity 3.2 3.2 U A 

IV. Accuracy and Precision Data 

a. Surrogates/system monitoring compounds 

Not applicable. 

b. Laboratory Control Sample 

Not applicable. 

c. Matrix spikes/matrix spikes duplicate 

Not applicable. 

d. Laboratory Duplicates 

Not reported. 

e. Field duplicates 

A pair of duplicates have been reported with these samples (O2FRLFWAO7, 
O2FRLFWAO8), relative percent difference (RPD) for detects above detection level if 
any were met. Sample O2FRLFWAO7 and O2FRLFWAO8 detected 0.92 ug/L and 0.70 
ug/L respectively resulting in a 27% RPD. 
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SDGS A0205009, A 0205007, A0205023, A0205025, A0205012 
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V. Sample Result Verification 

Reported detection levels were per project requirements. Sample quantitation 
algorithms were per standard method. 

VI. Field Quality Control 

Field quality control data includes field blank (equipment rinsate arid trip blanks) 
and field duplicate measurements; these data have been reviewed above under 
blank and precision data and associated data qualified . Field quality control 
samples were submitted at the required frequency. 

VII. Overall Assessment 

All data were found to be acceptable except for the data listed at the end of this, if 
any. Project completeness goal of 90 % was met for the above reviewed parameters. 
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Fort Richardson Data Qualification Summary - SDG A0205009, A0205007, - 
A0205023, A0205025, A0205012 

No data have been qualified for this SDG 

Fort Richardson Blank Data Qualification Summary-SDG A0205009, A0205007, 
A0205023, A0205025, A0205012 

Affected 
Samples Analyte 

Reported 
Value 

Modified 
Reported Value A or? 

O2FRLFWAO9 Turbidity 0.78 0.78 U A 
O2FRLFWA1O Turbidity 3.2 3.2 U A 
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Data Quality Assessment Report 

ProjectiSite Name: Fort Richardson Groundwater Monitoring Program, Fort Richardson 
Landfill, April 2002 

Sample Delivery Group (SDG): J0205075, J0205065, J0205044, J0205024 

Parameters: Nitrate and Nitrite as Nitrogen, Chloride and 
Sulfate 

Method: EPA300 

Laboratory: Analytica Alaska Incorporated, Anchorage 

Sample ID Description Collection Date Matrix 
O2FRLFWAO1 Field 5/1/02 Water 
O2FRLFWAO2 Field 5/1/02 Water 
O2FRLFWAO3 Field 5/2/02 Water 
O2FRLFWAO4 Field 5/2/02 Water 
O2FRLFWAO5 Field 5 /2/02 Water 
O2FRLFWAO6 Field 5/3/02 Water 
O2FRLFWAO7 Field 5/6/02 Water 
O2FRLFWAOS Field Duplicate 5/6 / 02 Water 
02FRLFWAO9 Field 5/6/02 Water 
O2FRLFWA1O Field 5/6/02 Water 
O2FRLFWA1 1 Rins ate Blank 5/6 / 02 Water 
O2FRLFWA12 Field 5/7/02 Water 
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SDGS J0205075, J02 05065, J0205044, J0205024 
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IntroductionlSummary 

This data review report covers the sample delivery group and associated samples listed on 
the cover sheet. The analyses were per USEPA 300. The quality assurance and quality 
control procedures (QA/QC) were per the Project QAPP and the individual method 
requirements. 

This review is based on the EPA method requirements and Project QAPP specification. The 
following sections describe the quality control parameters that were reviewed and detail 
noted deviations from requirements/criteria if any. Where applicable EPA Contract 
Laboratory Program (CU') National Functional Guidelines (NFG) for Organic Data Review 
(February 1994) and National Functional Guidelines (NFG) for Inorganic Data Review (February 
1994) provided guidelines for data qualification.. 

Tables summarizing all qualified data and associated flags are provided at the end 
of this report. Flags are classified as P (protocol) or A (advisory) to indicate whether 
the flag is due to a laboratory deviation from specified project protocols (P) or is of a 
technical advisory nature (A) due to sample matrix or method limitation. 

All data were found to be acceptable per the above specifications, except as noted in 
summary tables showing sample specific data flag/qualifiers at the end of this 
report. Data completeness for reviewed parameters were found to be above 90 %, 
thus meeting project objectives. 
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SDGS J0205075, J0205065, J0205044, J0205024 
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I. Sample Custody, Handling, and Preservation 

Chain-of-custody (COC) forms and the laboratory sample receiving checklists were 
reviewed to determine if any sample handling procedures might affect the integrity or the 
quality of the sample results. There were Trip Blanks listed on the chain of custodies 
however they were not reported with this analyses. The SDG J0205044 did not have the 
chain of custody within the SDG. 

All coolers were received by the laboratory at a temperature of 4 °C i2 °C, as recommended 
by EPA. The SDG J0205044 did not report the cooler temperature within the SDG. 

All sample containers were received intact. 

II. Technical Holding Times 

The analysis was done within 28 days of the samples being received by the 
laboratory, the required holding time. 

VII. Blanks 

a. Laboratory blanks 

A method blank was prepared and analyzed as required. The method blank did not 
have concentrations above the reporting limit thus meeting criteria. No detects 
below the reporting limits have been reported. 

b. Field blanks 

Trip blank is not analyzed for this method. 

A rinsate blank was analyzed. No detects were reported except for the following: 

Rinsate ID Analyte 
(PQL) 

Concentrati 
on (ugIL) 

O2FRLFWA Chloride 0.636 
11 (1.Oug/L) 

Sulfate 0.828 
(0.20 ug/L) 
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SDGS J0205075, J0205065, J0205044, J0205024 
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The following samples have been qualified: 

Reported Modified Report 
Affected Analyt Concentrati Concentration 
Samples e on (ug/L) (ugIL) A or P 

O2FRLFWA Chlori 1.32 1.32 U A 
09 de 5.28 5.28 U 

Sulfate 

IV. Accuracy and Precision Data 

a. Surro gates! system monitoring compounds 

Not Applicable. 

b. Laboratory Control Sample 

A laboratory control sample was analyzed with each analytical batch. The 
recoveries were within criteria. 

c. Matrix spikes! matrix spikes duplicate 

A matrix spike and matrix spike duplicate pair were reported for all the SDGs - 
included in this assessment for chloride and sulfate. There were no nitrate and 
nitrite as nitrogen matrix spike and matrix spike duplicate report with these SDGs. 

Percent recovery data were within control limits. 

d. Laboratory Duplicates 

Laboratory duplicate analyses were performed on laboratory control samples, - 
samples that are not necessarily associated with the SDCs that this assessment 
discusses, and the MS/MSD pair. 

All relative percent differences/deviation were within criteria. 

e. Field duplicates 

A pair of duplicates have been reported with these samples (O2FRLFWAO7, 
O2FRLFWAO8), relative percent difference (RPD) for detects above detection level if 
any were met. Sample O2FRLFWAO7 and O2FRLFWAOS detected 1.42 ug/L and 1.39 
ug/L respectively for nitrate and nitrite as nitrogen resulting in a 2.1 RPD, 9.01 ug/L -_ 
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and 9.07 ug/L respectively for chloride resulting in a 0.66 RPD, and 18.3 ug/L and 
18.6 ug/L respectively for sulfate resulting in a 1.6 RPD. 

V. Sample Result Verification 

Reported detection levels were per project requirements. Sample quantitation 
algorithms were per standard method. 

X. Field Quality Control 

Field quality control data includes field blank (equipment rinsate and trip blanks) 
and field duplicate measurements; these data have been reviewed above under 
blank and precision data and associated data qualified . Field quality control 
samples were submitted at the required frequency. 

VI. Overall Assessment 

All data were found to be acceptable except for the data listed at the end of this, if 
any. Project completeness goal of 90 % was met for the above reviewed parameters. 
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Fort Richardson Data Qualification Summary - SDG J0205075, J0205065, J0205044, 
J0205024 

No data have been qualified for this SDC. 

Fort Richardson Blank Data Summary-SDG J0205075, J0205065, J0205044, 
J0205024 

Modified 
Reported Report 

Affected Concentration Concentration 
Samples Analyte (ugfL) (ug/L) A or P 

O2FRLFWA Chloride 1.32 1.32 U A 
09 Sulfate 5.28 5.28 U 
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