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Gentlemen: 
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AGRA Earth & 
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3232 West Virginia Avenue 
Phoenix. Arizona 85009 
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Submitted herein is our final Geotechnical Investigation Report for the grade control structures 
planned for the Phoenix Rio Salado project. The report presents the results of a geotechnical 
drilling program, analytical chemistry analyses of samples of groundwater collected at the four 
locations investigated, general recommendations for design of the grade control structures, and 
specific recommendations for the grade control structure t o  be located near the Central 
Avenue bridge. 

Should you have any questions regarding the recommendations presented in this report, please 
do not hesitate in contacting the undersigned. 

Respectfully submitted, 

AGRA Earth 8 Environmental, 

Lawrence A. Hansen, Ph.D.. 
Senior Vice President 
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1.0 INTRODUCTION 

This report is submitted pursuant to  a geotechnical investigation performed by AGRA Earth & 
Environmental, Inc. (AGRA) of the planned locations of four grade control structures for the 
Phoenix Rio Salado project. The report presents the results of a geotechnical drilling program, 
analytical chemistry analyses of samples of groundwater collected at the locations of the grade 
control structures, general geotechnical recommendations for design of the grade control 
structures, and the results of specific geotechnical analyses for the grade control structure to  
be located near Central Avenue. 

2.0 PROJECT DESCRIPTION 

Details of the project were provided by Dennis L. Richards, P.E. of WEST Consultants, Inc. and 
in the scope of work developed by the U.S. Army Corps of Engineers (USACOE) for Task Order 
No. 0010  of Contract No. DACW09-97-D-0022. It is the understanding of AGRA that a low 
flow channel will be constructed withing the Salt River between about 7th Avenue to  the west 
and the Interstate 1 0  (1-10) bridge to  the east. Grade control structures wil l  be constructed 
near the Central Avenue bridge and at river miles 214.65, 21 5.56 and 21 6.23. Construction 
plans (90  percent submittal) for the Central Avenue grade control structure were reviewed as 
part of the project. 

3.0 INVESTIGATION 

3.1 HEALTH & SAFETY PLAN 

The project site generally is located within an area potentially impacted by adjacent facilities, 
possibly resulting in contamination of the soils and groundwater. Specific facilities that may 
have impacted the site include the old Del Rio Landfill located on the south side of the Salt 
River between 7th and 1 6th Streets, the Estes Landfill located upstream of the 1-10 bridge and 
the south side of the Salt River, and the Motorola NPL site which includes Sky Harbor 
International Airport. Since the groundwater in the areas investigated may have been 
contaminated, AGRA maintained the site-specific health and safety plan prepared by  the City 
of Phoenix. Ambient air quality monitoring was performed during the drilling operations. 

3.2  EXPLORATION FOR GRADE CONTROL STRUCTURES 

AGRA's field geologist was on-site between March 13, 2000 and March 15, 2000 to  conduct 
field activities including ambient air quality monitoring, logging of borings and groundwater 
sampling. Subsurface borings were located 2,170 feet east of the upstream face of the 24th 
Street bridge on the north side of the channel (Boring 8-1 ), 800  feet west of the downstream 
face of the 24th Street bridge in the center of the channel (Boring B-2), 650  feet west of the 
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downstream face of the 1 6th Street bridge in the center of the channel (Boring B-3), and 150 
feet west of the downstream face of the Central Avenue bridge in the center of the channel 
(Boring 8-4). Boring locations are shown on the site plan included in Appendix A. 

AGRA subcontracted an AP-1000 drill rig and auxiliary vehicles from Layne Christensen 
Company t o  complete the borings at the locations specified t o  a depth of 55 feet below 
existing subgrade. No water or drilling mud was added to the borings. The drill pipe was 
steam cleaned between borings to  prevent cross-contamination. The borings were 
continuously logged in the field in accordance with the Unified Soil Classification System 
(USCS) ASTM D2488. The sediments in the Salt River consisted primarily of sand, gravel and 
cobbles. Because of the very coarse nature of the alluvium, soil samples were not collected. 
However, the effort required to  advance the 9-inch diameter casing, as indicated by the 
number of blows per foot, was continuously recorded. The logs of the borings are provided 
in Appendix A, along with a brief description of drilling equipment and procedures, and a 
summary of the Unified Classification System. 

As a precaution, drill cuttings from depths at or below the water table were containerized in 
55-gallon drums because of potential soil contamination. These drums were placed in a secure 
location provided by the City of Phoenix at 7th Avenue and the Rio Salado until arrangements 
can be made for proper disposal pending laboratory analysis. The four borings were 
abandoned by backfilling with cement grout in accordance with Arizona Department of Water 
Quality standards. 

Ambient air quality monitoring was conducted during the exploration program using a PID 
meter. Meter readings and the time of day when they were recorded are listed on the boring 
logs in Appendix A. Meter readings typically were less than 0.5, with a maximum reading of 
1.1 recorded at the location of Boring B-3. 

3.3 GROUNDWATER SAMPLING 81 TESTING 

Groundwater samples were obtained for water quality testing during the geotechnical 
investigation. Groundwater sampling was not performed with the intent t o  fully characterize 
water quality; however, the geotechnical investigation provided an opportunity t o  obtain 
limited information regarding the potential impact to  water quality from facilities and landfills 
located adjacent t o  the Salt River which are known or suspected t o  have contaminated 
groundwater. Water quality sampling would address the risk posed by potentially contaminated 
groundwater to  the health of workers completing the Rio Salado Project. 

Installation of monitor wells with perforated casing in the groundwater interval was not part 
of the scope of work. Groundwater was not purged from the boreholes because the drill 
casing was not perforated and purging would not have efficiently or effectively drawn 
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formation water into the borehole to  be sampled. In addition, purging each 9-inch diameter 
boring would have generated a significant volume of water, which would have required 
containerizing pending the results of the water quality analysis. I f  this water had been 
contaminated, it would have required proper disposal. 

Grab samples were collected from the open drill casing of the AP-1000 drill rig, as depicted 
in the diagram in Appendix A. The water level was allowed t o  stabilize for at least thirty 
minutes prior to  sampling. Each well was sampled using a new disposable bailer. Upon 
retrieval of the bailer, the groundwater was transferred to  laboratory prepared containers, 
labeled, stored and handled in accordance with AGRA standard sampling protocol, which has 
been prepared in accordance with guidelines specified by the Arizona Department of 
Environmental Quality (ADEQ). 

The samples were submitted to  the AGRA laboratory in Portland, Oregon, a State of Arizona 
certified laboratory. The laboratory testing program completed by AGRA included analyses for 
volatile organic compounds (VOCs) by EPA Method 82608; for semi-volatile organic 
compounds (SVOCs) by EPA Method 8270C; for polychlorinated biphenyls (PCBs) by EPA 
Method 8082; and for pesticides by EPA Method 8081A. 

Samples also were submitted by AGRA to  SVL Analytical, Inc. (SVL) in Kellogg, Idaho, a State 
of Arizona certified laboratory. The laboratory testing program completed by SVL included a 
target analyte list (TAL) of metals (23 metals) by EPA Method 601 0B; hardness as calcium 
chloride by EPA Method 200.7; sulfate, sulfides, nitrates, nitrites and chlorides by EPA Method 
300.0; and total dissolved solids, pH, sulfides and calcium carbonate by €PA 100-series 
methods. 

Although groundwater samples were handled in general accordance wi th ADEd protocol, 
samples were not collected under conditions which would provide a representative 
groundwater sample. As discussed above, collecting a representative groundwater sample 
would have required the installation of a groundwater well with screened casing in the 
saturated interval, and purging the well of three casing volumes prior t o  sample collection. 
Recent precipitation resulted in flowing water in the river channel prior t o  the geotechnical 
investigation and water quality sampling. There likely is some recharge of surface water to 
groundwater through the coarse alluvial material in the river channel. AGRA is of the opinion 
that the presence of surface f low may cause the local groundwater conditions t o  vary from 
times when surface f low is not present. 

Since the drilling method uses air injected into the formation and because friction heats the 
casing, the concentration of VOCs and SVOCs in the groundwater may have been altered by 
sampling directly from the drill casing. However, AGRA is of the opinion that high 
concentrations of VOCs or SVOCs, or the presence of free product, would have been detected 
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with the sampling method which was used. PCBs, pesticides, and total and dissolved metals 
concentrations likely were unaffected by the sampling method. 

Detailed summaries of the laboratory analyses, including copies of chain of custody forms and 
laboratory sample receipt documentation forms, are presented in Appendix B. Level Ill Quality 
AssurancelQuality Control (QAIQC) procedures were performed by the analytical laboratories. 
The standard QAIQC data package is included in Appendix B. The remainder of the Level Ill 
QAlQC documentation is maintained in AGRA's project files. 

4.0 DISCUSSION & SUMMARY 

Based on the exploratory investigation, deposits of sand, gravel and cobbles were encountered 
t o  the full depths of the borings at the four locations planned for the grade control structures. 
Penetration resistance values typically varied from about 35  t o  85. As indicated by these 
values, lenses and thin layers containing more sand and less gravel and cobbles were 
encountered at various depths throughout the borings. No significant or extensive 
predominately sand deposits are indicated by the penetration resistance profiles. Typically, 
the deposits contain less than about 5 to  10  percent silt and clay, based on AGRAfs previous 
experience. Groundwater was encountered at depths varying from about 29  feet (Boring B-3) 
t o  between about 3 7  to  38  feet (Borings 8-1, B-2 and 8-41. 

A summary of the analytical results is presented in Table 1. No VOCs, SVOCs, PCBs, or 
pesticides were detected at concentrations above their respective laboratory method reporting 
limits. Total dissolved solids concentrations varied from 41 0 to  665 milligrams per liter (mgIL), 
sulfate concentrations varied from 57.0 t o  98.9 mgIL, and chlorides concentrations varied 
from 103 to  220 mg1L. Total concentrations of most metals were near or below their 
respective laboratory method reporting limits. However, total concentrations of sodium varied 
from 82.6 t o  135 mgIL, total concentrations of magnesium varied from 21.1 to  53.2 mgIL, 
and total concentrations of calcium varied from 53.5 to  80.5 mg1L. Dissolved concentrations 
of these metals were of a similar order of magnitude. Total concentrations of aluminum varied 
from 5.5 t o  103 rngIL, but the dissolved concentrations of this metal were either less than or 
only slightly above the detection limits. 

5.0 ANALYSIS & RECOMMENDATIONS 

Generally, roller compacted concrete structures are planned for the proposed low f low control 
facilities. The structures will include upstream aprons, bank and overbank protection dikes, 
channel weirs and channel grade control structures. The loads imposed by these structures are 
expected t o  be relatively low and spread over large areas. The maximum loads likely will be 
imposed by the channel weir structures. Allowable bearing pressures on the order of 10,000 
t o  12,000 pounds per square foot (psf) typically are assigned for design of isolated spread 
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footings bearing on the sand, gravel and cobbles in order t o  limit settlements to  acceptable 
values. For the general types of structures planned, neither bearing capacity nor settlement 
considerations wil l  control the design. 

The potential for uplift or flotation due to  buoyant forces, and for sliding due to  unbalanced 
lateral forces, however, are primary design considerations. AGRA completed evaluations of the 
stability of the grade control structure and apron to  be located downstream of the Central 
Avenue bridge. These analyses were detailed in Letter No. 1 dated February 15, 2000 and 
Letter No. 2 dated March 3, 2000. These letter reports are included in Appendix C of this 
report. The analyses generally were completed in accordance with USACOE guidance 
manuals *. 

As presented in Letter No. 2, the combined weight of the channel weir and the channel grade 
control elements, assuming no redeposition of granular materials following a f low event, is 
about equal to  the buoyant force acting on these elements, resulting in a factor of safety near 
unity. If the f low event results in redeposition of 5 0  percent of the granular fill, the factor of 
safety against buoyancy is increased to  1.52 and the factor of safety against sliding is 1.65. 
If the upstream apron and connecting bank control elements are included in the overall 
structure, but again assuming no redeposition of granular materials, the factors of safety 
against buoyancy and sliding are 1.39 and 1.82, respectively. 

Based on the analyses completed, it is concluded the structure wil l  remain stable relative to  
sliding and buoyancy considerations for the case where the flood waters have receded t o  a 
level coincident w i th  the top of the upstream apron. This case reflects the most extreme 
buoyant condition that can exist. Because of the distribution of forces acting on the various 
parts of the grade control structure, moments and shear forces would need to  resisted by  the 
roller compacted concrete, particularly at the connection between the channel grade control 
structure and the weir, and the connections between the channel grade control structure and 
the bank control elements. This analysis is not part of the scope of work reported herein. 

*U.S. Army Corps of Engineers, Flotation Stability Criteria for Concrete Hydraulic Structures, 
ETL 1 1 10-2-307, 2 0  August 1987. 

U.S. Army Corps of Engineers, Sliding Stability for Concrete Structures, ETL 1 1 10-2-256, 24 
June 198 1. 
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ANALYSIS 

EPA 130.2 

EPA 160.1 

EPA 200.7 

EPA 180.1 

EPA 150.1 

EPA 300.0 

CONSTITUENT 

CaC03 (mg1L) 

TDS (mg1L) 

Hardness 

Sulfide 

PH 

Sulfate (mg1L) 
Sulfides 
Nitrates (mg/L) 
Nitrites 
Chlorides (mgIL) 

SAMPLE NAME 

B-1 -GW 

4 . 0  

665 

284 

<0.5 

7.79 

93.2 
~ 0 . 5  
2.6 
<0.25 
220 

B-2-GW 

<1 .O 

549 

420 

<0.5 

7.78 

94.9 
~ 0 . 5  
2.66 
<0.25 
176 

B-3-GW 

<1 .O 

41 0 

288 

<0.5 

7.71 

57.0 
<0.5 
1.48 
<0.5 
103 

B-4-GW 

<1 .O 

504 

220 

<0.5 

8.00 

98.9 
<0.5 
<0.05 
<O. 1 
105 
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ANALYSIS 

Total Metals 
(mg/L) 

CONSTITUENT 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium . 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

B-1 -GW 

I!&d 
5.5 
<0.032 
<0.04 
0.156 
<0.002 
<0.0024 
67.5 
0.007 
<0.005 
0.019 
10.1 
<0.04 
28.1 
0.805 
<0.0002 
<0.023 
7.8 
<0.04 
<0.006 
135 
<O. 1 
0.008 
0.021 

Dissolved 
<0.024 
<0.032 
<0.04 
0.101 
<0.002 
<0.0024 
71.8 
<0.005 
<0.005 
<0.003 
<0.02 
<0.04 
30.1 
0.483 
<0.0002 
<0.023 
6.3 
<0.04 
<0.006 
145 
<O. 1 
<0.005 
<0.003 

SAMPLE 

B-2-GW 

103 
<0.032 
<0.04 
0.842 
0.003 
0.0025 
80.5 
0.129 
0.056 
0.283 
75.8 
<0.04 
53.1 
6.35 
0.0003 
0.187 
16.2 
0.14 
0.007 
104 
<O. 1 
0.139 
0.162 

Dissolved 
0.049 
e0.032 
<0.04 
0.063 
<0.002 
<0.0024 
57.7 
<0.005 
0.006 
<0.003 
0.04 
<0.04 
24.0 
0.306 
<0.0002 
<0.023 
5.4 
<0.04 
<0.006 
114 
<O. 1 
<0.005 
<0.003 

NAME 

B-3-GW 

IQa 
66.9 
<0.032 
e0.04 
0.959 
0.002 
<0.0024 
56.9 
0.091 
0.050 
0.280 
50.0 
<0.04 
35.4 
8.5 
<0.0002 
0.258 
12.2 
0.04 
<0.006 
82.6 
<O. 1 
0.1 00 
0.1 16 

B4-GW 

24.6 
0.033 
<0.04 
0.248 
<0.002 
<0.0024 
53.5 
0.037 
0.012 
0.074 
25.5 
<0.04 
21.1 
1.60 
<0.0002 
0.035 
8.7 
<0.04 
<0.006 
112 
<O. 1 
0.042 
0.042 

Dlssolvedl32hI 
0.048 
0.034 
<0.04 
0.080 
<0.002 
<0.0024 
40.4 
<0.005 
<0.005 
0.007 
0.02 
<0.04 
15.7 
1.49 
<0.0002 
<0.023 
5.7 
~0 .04  
<0.006 
88.0 
0.1 
<0.005 
~0.003 

Dissolved 
<0.024 
<0.032 
<0.04 
0.069 
<0.002 
<0.0024 
47.4 
<0.005 
<0.005 
0.005 
0.02 
<0.04 
14.9 
0.471 
<0.0002 
<0.023 
6.6 
<0.04 
<0.006 
117 
<O. 1 
<0.005 
e0.003 
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TABLE 1 (CONT.) 
SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL TEST RESULTS 

*ND - No analytes were reported at concentrations which exceeded their respective laboratory method detection limits. Refer to the 
laboratory analytical data. 

ANALYSIS 

Volatiles 
EPA 82608 

Semi-Volatiles 
EPA 8270C 

PCBs 
EPA 8082 

Pesticides EPA 
808 1 A 

7 

- 
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CONSTITUENT SAMPLE NAME 

B-1 -GW 

N D* 

N D* 

N D* 

N D* 

B-2-GW 

N D* 

N D* 

N D* 

N D* 

B-3-GW 

N D* 

N D* 

N D* 

N D' 

0-4-GW 

ND* 

ND* 

N D* 

N D* 
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TEST WLIJNG EQUIPMENT & PROCEDUW 

Ion of Sub- 

r Boring Drilling through overburden soils is performed with 6 518-inch O.D., 3 114-inch I.D. hollow 
stem auger or 4 112-inch solid stem continuous flight auger. Carbide insert teeth are normally used on bits 
so they can penetrate soft rock or very strongly cemented soils. A CME-75 truck-mounted drill rig is used 
to  advance the auger. The drill rigs are powered with six-cylinder Cummins diesel engines capable of 
delivering about 1 1.4 kN-m torque to  the drill spindle. The spindle is advanced with twin hydraulic rams 
capable of exerting 9 0  kN (20,000 pounds) downward force. 

Generally, refusal to penetration of the auger is adopted as top of the SGC or 'river-run" material or harder 
bedrock, which require other techniques for penetration. Grab samples or auger cuttings may be taken as 
necessary. Standard penetration tests or 2.42-inch diameter ring samples are taken in conjunction with 
the auger borings as needed, with the sampling interval and type being indicated on the boring logs. 

Hammer Drilling with the Hammer drill is accomplished with a Drill Systems AP-1000 drill rig advancing 
a double-walled drive casing with a link-belt 180 diesel pile driving hammer, having a rated energy of 8,100 
foot-pounds per blow. Where noted on the boring log, the hammer is equipped with a supercharger which 
can boost the energy to approximately 12,000 foot-pounds per blow. The supercharger is used only in 
portions of the boring where blow counts are relatively high. Cuttings are removed with compressed air 
by a reverse circulation process, and are collected in a cyclone from which grab samples are obtained. The 
drive casing is either 9-inch O.D. by 6-inch I.D. or 6 518-inch O.D. by 4-inch I.D. and employs an 
expendable bit of slightly larger diameter than the O.D. of the casing. Hammer blows required to  advance 
the drive casing are recorded in 1 -foot increments, as noted on the boring logs. Standard penetration tests 
or 2.42-inch diameter ring samples taken are noted on the boring logs. 

e Boriru Rock core samples are retrieved using a CME-75 drill rig, SAITECH GH 3 rig or Burley 2500, 
4500 or 4000. The GH 3 is a portable hydraulic core drill. The GH 3 is powered by a Kohler two-cylinder 
25-horsepower engine. The hydraulics motor which feeds a two-speed transmission and powers the BW 
spindle. This unit has a 3-foot stroke and is hand-fed with a 2,000 pound push-pull capability. The GH 
3 has the capability of drilling with either B- or N-size core steel using standard or wireline systems. N-size 
core is the preferred size and it has a nominal O.D. of about 2 inches. The Burley 2500 and 4500 series 
are portable hydraulic core drills. The 4500 series is capable of a track-mounted or skid-type chassis. The 
Burley 2500 and 4500 series are powered by 44 and 75 HP power units, respectively, provide up to  2,000 
foot-pounds (ft.-lbs.) of torque and in excess of 1,000 revolutions per minute (RPM) of spindle speed. Both 
rigs are capable of retrieving either N- or H-sized core using wireline systems. The N-size core has a 
nominal O.D. of about 2 inches and the H-size of about 2.4 inches. The Burley 4000 is a track-mounted 
core drill. 

The CME-75 utilizes a wireline core drilling system that takes N-size cores. Using the NO wireline system, 
core is recovered quickly by retrieving the core-laden inner tube through the drill string. 

OAGRA 
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SemDllna Dynamically driven tube samples are usually obtained at selected intervals in the 
borings by the ASTM D l  586 test procedure. In many cases, 2-inch O.D., 1 318-inch I.D. samples are used 
to obtain the standard penetration resistance. 'Undisturbed" samples of firmer soils are often obtained with 
3-inch O.D. samples lined with 2.42-inch I.D. brass rings. The driving energy is generally recorded as the 
number of blows of a 140-pound, 30-inch free fall drop hammer required to advance the samples in 6-inch 
increments. However, in stratified soils, driving resistance is sometimes recorded in 2- or 3-inch increments 
so that soil changes and the presence of scattered gravel or cemented layers can be readily detected and 
the realistic penetration values obtained for consideration in design. These values are expressed in blows 
per 6 inches on the boring logs. "Undisturbed" sampling of softer soils is sometimes performed with thin 
walled Shelby tubes (ASTM D l  587). pitcher samplers, Denison samplers or continuous CME samplers. 
Where samples of rock are required, they are obtained by NQ diamond core drilling (ASTM D21 13). Tube 
samples are labeled and placed in watertight containers to  maintain field moisture contents for testing. 
When necessary for testing, larger bulk samples are taken from auger cuttings. Also, representative 
samples are obtained from the cuttings from the hammer and Schramm drill rig. 

Borina Records Drilling operations are directed by our field engineer or geologist who examines soil 
recovery and prepares the boring logs. Soils are visually classified in accordance with the Unified Soil 
Classification System (ASTM D2487). with appropriate group symbols being shown on the boring logs. 



UNIFIED CLASSIFICATION SYSTEM FOR SOILS 

Solls o r e  v l s u o l l y  c l a s s ~ f ~ e d  by the U n l f l e d  5011 C l o s s ~ f l c a t ~ o n  System on the b o r ~ n g  l o g s  p r e s t n t e d  In t h ~ s  r e p o r t  

Gram-s~ze o n o l y s l s  and A t t e r b e r g  Llmlts Tests ore o f t e n  p e r f o r m e d  on s e l e c t e d  s o m p l e s  to old I n  c l a s s ~ f ~ c o t ~ o n  

The c l o s s ~ f ~ c o t ~ o n  system IS b r~e f ly  outllned on thls c h o r t  For o more d e t o l l e d  d e s c r ~ p t ~ o n  o f  t h e  s y s t e m ,  s e e  

"The U n ~ f ~ e d  So11 C l o s s l f ~ c o t l o n  System" ASTM Des~gno t~on  D2487 
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PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS 

MAJOR DIVISION TYPICAL DESCRIPTION 

Well graded gravels, grovel-sand mtxtures 
or sand-grovel-cobble mtxtures 

CLEAN (#AWL8 
( ~ e s s  thon 5% passes No 200 aswe) 

6 0  I I ~ " . " I  
I l l 1 1  
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-0- - - 
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~ A G R A  
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SOIL COMPONENT 

w 

PARTICLE SIZE RANGE 

poorly groded gravels, grovel-sand mlxtures. 
or sand-gravel-cobble mtxtures 

Boulders Above 300mm (121n 
Cobbles 300mm to 75mm (12117 to 31n ) 
Grovel 75mm (31n) t o  No 4 soeve 

Coorse grovel 75mm to 19mm (31n to 3/4tn ) 
Flne grovel 19mm (3/41n ) to NO 4 steve 

Sand No 4 to No 200 
Coorse No 4 to No 10 
Ued~urn No 10 to No 40 
Fine No 40  to No 200 

Fines (stlt or clay) Below No 200 steve 

Stlty grovels. gravel-sand-stlt mtrtures 

Clayey gravels, grovel-rand-clay rntxtures 

Well graded sands gravelly sonds 

Poorly graded sands grovelly sands 

Salty sonds, sand-salt rnlxtures 

Clayey sands sand-clay mlxtures 

Inorgontc stlts clayey sdts w ~ t h  shght 
p~ostlclty 

lnorgon~c slits of h ~ g h  plost~cl ty s~ l ty  sotls 
elast~c slits 

lnorgan~c clays of low to rnedeurn p~os t l c~ t y  
grovelly cloys sandy cloys s~ l ty  cloys lean cloys 

lnorganlc cloys of hlgh plostlclty fot  cloys 
sdty and sandy cloys of htgh plast~clty 
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(Yore than 12% 
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Llmlts plot below 
'A' llne & hatched zone 
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The terminology used on the boring logs to describe the relative density, consistency or firmness of 
soils relative to the standard penetration resistance is presented below. The standard penetration 
resistance (N) in blows per foot is obtained by the ASTM Dl586  procedure using 2" O.D., 1 318" I.D. 
samplers. 

1. ve De- Terms for description of relative density of cohesionless, uncemented sands 
and sand-gravel mixtures. 

Very loose 
Loose 
Medium dense 
Dense 
Very dense 

2. W v e  CorlSiStBa(;y, Terms for description of clays which are saturated or near saturation. 

n  ema arks 

0-2 Very soft 
3-4 Soft 
5-8 Medium stiff 

9-1 5 Stiff 

16-30 Very stiff 
30 + Hard 

Easily penetrated several inches with fist. 
Easily penetrated several inches with thumb. 
Can be penetrated several inches with thumb with 
moderate effort. 
Readily indented with thumb, but penetrated only 
with great effort. 
Readily indented with thumbnail. 
Indented only with difficulty by thumbnail. 

3. w i v e  Firmness. Terms for description of partially saturated and/or cemented soils which 
commonly occur in the Southwest including clays, cemented granular materials, silts and silty and 
clayey granular soils. 

Very soft 
Soft 
Moderately firm 
Firm 
Very firm 
Hard 

a A G R A  
ENGINEERING GLOBAL SOLUTIONS 



- 1 1 1 - - - -  

AP1000 DRILL CASING 

e 
9" DIAMETER 

. .  . . . . .  . . . . .  . ' .  ...:....... . . . ' . . .  . . '.. ,' "4 '  .. ('.. ,..,: .., . ,  . . . .  . . .  . . . .  . 1  4 .,. ;.i ' .  . ,', . '. - .  
. 4 .  ' . .  . .  . .  . . .  . . .  . :  . . ? ,  . :$. ;; .A. .:. ..: :.: : ; * ........" 

. . . . .  . . 4  .'.' - . , a .  :.'. . . . . .  .a,... ... .;, . - . . . .  ..# :. . . r. f ....a ;' .. :.-. . . . . . " . . . . . . . .  L ..; : ' .  ' . .  . .1., .... 
8 . "*.*., .,. , , .. ' 4 ,  . . ".i' . . . '.. , . .  * . , ,  :.. " '  . . . . . .  . . . . . . . .  I .... . . . . . .  . , , .  . - ' . '  ' '4 9 , ..' .. . .. ......... . . '  r:. ' - 4 . . . . .  . . . .  4 '  , ; 

..a.t..,4"' - .  '. .; ' . . . .  . a  ',.A* . 
, ." . , .  . . , . a  . . . . . ' . . . .  .' , ;*. .* . A ; ' .  

... . . . .  .,,. * . ; .". . . . .  4 ' 1  . '.:. . ' .... " . . . . . . . . .  . . . .  .' . . . .  ,;,.,, . .  2 .  . - .  ': . .' ': . ,  i ' . "  . { . . , . - . . . . '  .. . . .  4 '4.:. . , 4 ., 
; ' i,' '. a ' . ' . .  .;,:.: 

. . . . . . . .  . ::. 4;  4 .  . . 

. . . . . . . . .  ... .. . .... : . .  ' : . . .  ,..-.: . . . .  4 . .  '.- .. . . . . . . .  t . .  + :.', 
.. . . . . . . . . . .  .. . . . .  . ' . :  A, • " . . A .  .' - ; .  . .J  ".. 4 . .  ; . . 

. . a  
. . . . . . . .  

, .....' 
......' ..... . . .. ' '. ': .'a: . , .a . ' .: ' . J  i . ;. : 

; ' .. . . . .  . . . . .  . . .  ...... . . A , .  . 
, , .! 4 . : .  .,, . . . .  ,f .-: - .  . . . .... . . .  . . . .  ; . + A .  . .  ,..? : .: a'.', ),, .,.4ra... ,.& 

. . . . . . . . .  
. . ..: 

. . .  . i , . . :  . - 
I ' a ,  ;. : .. 

.'... -*.; : .*,: 
. . . . .  .. ,.* :.. i,, , ,  : 1. . . . .. . . . . . .  '. . : :.:.,. 4: ,: 4.. 

. . . : . .  . .  . . . . . .  ;. . .  . . -  , . . 4 4. . ,;' . ' 
.d . . . .  A .: ... b 

.:. 
. . . .  . ' .  : .... .. . . , . 

.:. :. 
. . . . .  :...., . . . . . .  "'.. ',.. .. . . . . . . .  

L 

. . . . . .  8 ,  . . .  .. .. 
... , ..; . " $ ' .  . A .  

. . . '  . . . .  
_. . "  .. 4 5.  ..i. 

: . # d : '., .*,a , , , ,  . j.: : . . .,. 
. . :  4 .  .. : - 4  .. :. .' ; . . . . .  . " " .  . ..... . . A'. .4: . 'a , :.. ,: .*.. -. .. . . .  

' . :.; . '  + ' .  .." .: .. ' - 4  , . ,: . . < ::.. A 

. . . . .  .. :SAND. G R & E ~  'COBBLE :.: .. .;: : ...... .. . . . .  . .  . .  . . .  .:. . . . . . . . 
. . .  . . .  ?:. SAND, GRAVEL, COBBLE .* :- :,, :. :. ., 

...... ... : . :  ;',. . '?  . . .:, " 

. . '  
. . . .  ,.'. ." A . . ., 

* T  : a : '.+, *'.. :. . , 2  . : . 
' . . .  . . . . . .  . . .  . . _:. .' 

. . . . . . . . . .  . . . .  ... . . . . . . . . .  . '. - . .  . . . . . .  . . . . 4 . . :... . . .  . . . .  .$ .!.. ..;:., I... ;, . . . . .  '4.:' ... . . .  . . . .  . . . . . . .  . '. . . . . . .  . , - . . , . A h i .  ' . . . . . . .  . 4 '  . . .  
- 4  

. . .  9 . i  4 :  . . . .  . .  . . ' . . . . .  
A*.  

. . . . : .  . .  . . . . .  . ... , . '.. _ . '. . ... ;.: 
.. . ....... . .  ....... ' 0 .  . . . . . . . . .  .... " .  " . . 

. . 

. . .  .: . . . . .  . . . . .  
i: 9 . i .  i .. .., : C . . . . ' . . . .  . * "  . . 

. . .  . . . . . . .  ; . . .  + .  . .  . . ' .  . .  . . 4. 4;. ". . . .  . . .  . . A ,  ' ,  . a  -.. ' . . .  , ;.. :' . . : 

. . . .  .?. -- . . . , A  .. . . .  ' ... - "  " .  . ' : . . - - 4 , .  . .: . ' . . .  .. . . . .  . . . . . .  
. . . . . _ .  . , *. .' . . . . . . . .  , , . . , '.' ' ; 

. .  ." ' . ' . . '  . . . . I . . .  . .  . .. . . , . I . .  .,. - ; .*. ' '. . . .  GW (29.4' > 
. . . . . . . .  '".t ....:- ... :* : 8 

.. ... . . . .  . . . . . .  .a. " ..,' . A 4  . . ; . . . .  . . . . .  . . . .  : .. ,.; .. .I.; 
. . . . .  :: . 

. 
. . . -4, : '. , .; ..+': ) .' ;. , . . . : f . .  

. . . .  . ' .: . .. . ' 
. . . . .  . .  . . " * c. . : , ' . ,.. :, : .., : , . .  

, .: ' 
:. ... : 

. .  ........ : ,' 4.. a ' . .: * .. " a. ' ... : ; . . . .  
. . . ..... . . . .  . . . . . . . . . .  . . .  ... ; h . . .  y . . . . . " .  . , . .'. 

. .. .: : . a .  , ' .  . . .  , .:; .. 
: . . . . .  . . . . . . .  .. . .... , . *. * ' .  .; ..*: ;. . .: . . . .  ..... .. . . . . .  .. . . .  , ...4, ' . . .  . . " .  

. 9 . .  

' 4 .  . . . . . . . . . .  4 .  . ' '. .; : . . . . a . . .  .: 4 .: f 'i.,', 
. . . . .  ... . .  i ' 

. . . . .  . .  A;.. :, . . 4,.  . :.: . , ., ' , . . . - ,  4 
' . .  \.' ; : . . . . : . . .  . . . .  ( . .I 

. -  , S . , ' . . : .  .t , ; .  '. ' . . "  . . . . . . . .  ...a'. . . .  . % .* : . 
. . . .  . . .  .... . . .  . \. .'. . I, ..* '* ..; . ' . . . 

. . . . ,  , . . a ,  :. '.., : ' -  

... ... . . . .  .....I . . .  . . .  . . . .  .... . . .  . . .  . . . .  . . . . . .  ; ., . . 
. . . .  . ' ;.. . . .. . . . :.. ...... . . .  . " .  . . .  . . d .  i. .". :3.;  ..' . & '.' *', ., . : , , a , ,  

1 '  : ' ,  . a  ' 

. . . . " .  . . . . . .  . . 
. . 

.. . .. : . :.., .. ', 4'. . . , . . ,  4 ; . . A & .  . ;. . . .  . 4 ' , ' i  ... . . .  . . . ?  . .  . . .  : .  ;: 55,' BGS ; : A .  . .,. : - .*' A . . . .  . ; . . . . a  ., . .,". ' ' :.. . . . .  . . . . . . . . . . .  . .  . . . . .  ' . . .  . . . .  .... 
. . . . . .  . . . L  . I  ' , . : . . .  ". : ' . 4 .  '.,, i .. . . . .  : .  . . . ,. .'.' 6.. * . . . . . . . . . . .  . . .  . . ..;...... ?: . . . .  ....*,, .;. : . . , a , .  ,,*.,., 

. . -. ;.. ".. 
...; . . . . . .  ............... . : . . .  . . , . ,  , : . : ' "  .'.: : ?' . . .  . . .  . .  . .  : . . . .  . 4' , . . . . . .  . . . . .  

0 .  ' :.. :.,.. ..: . , .  4 . .  . *.. 1 . ; .  
4;. ......... , '.;? ' .  . . . .  .. . . . 

. 4 ' r .  . . . . . . . . . . . .  . . . . .  - .  .' . . . . . . . . . .  4. .a: .'., ,, * . , J. ' .  :. .. 'I 4 -  

~ A G R A  
Earth&Environmental 
ENWEEWNG aOBK 80UmOH9 
~WI Iv l row. *UM 
RosnkMmrr-1602 

- 
-coqae= 

~: \~ng lneer lng -D~e lopmmt \2~Pr0 j~ \0 -117 -001007~mdd0nt ro1~t~~ \~~~ \Dd I I .dwg 

JOB NO. 0- 1 17-001 007 
DESIGN TOL 
DRAWN DJL 
DATE 5/00 
SCALE N.T.S. 
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PROJECT Geotechnical Investigation 
Design of Grade Control Structures 
Rio Salado Phoenix Arizona 

Page 1 of 2 

LOG OF TEST BORING NO. B-1 

JOB NO. 0-1 17-001 007 DATE 311 3/00 LOCATION 2170' East of Upstream face of 24th St. Bridge 

RIG TYPE AP-1000 

I BORING TYPE k r  Percussion 
- SURFACE ELEV. 

VISUAL CLASSIFICATION 

0 8 

GRAVEL a COBBLES Wl?H SAND, rock 
fragments, minor clay, damp, brown to reddish 
brown, dense 

GRAVEL h COBBLES WITH SAND, rock 
fragments, minor clay, slightly damp, brown to 
reddish brown, dense to very dense 

Slightly damp 

More sand from 24' to 27', damp 

Moist, 1" to 1.5" gravel, some clay 8 sand, dense 

Wet 

33 1 1 
SAMPLE TYPE 

DEPTH (R) HOUR DATE A - Auger cuttings; NR - NO Recovery 
S - 2 O.D. 1.38" I.D. tube sample 

I4:O0 3-1- U - 3- O.D. 2 .42 I.D. tube sample 
. 38.7 14:40 3-1J-O0 T - 1" O.D. thin-walled tube sample 

D - 2.5" O.D. 1 . 9  I.D. tube sample 
C - California sample QAGRA 

ENGINEERING GLOBAL SOLUTIONS 
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I Page 2 of 2 
PROJEC~ Geotechnical Investigation 

Design of Grade Control Structures 
Rio Salado, Phoenix, Arizona LOG OF TEST BORING NO. B-1 

JOB NO. 0-1 17-001 007 DATE 311 3/00 LOCATION 2170' East of Upstream face of 24th St. Bridge 

I 

46 

S - 2 O.D. 1.38" I.D. tube sample 

C - California sample 

RIG TYPE AP-1000 

BORING TYPE Air Percussion 
SURFACE ELEV. 
DATUM 

Rernah&SampleID VISUAL CLASSIFICATION 

= 
P 
6; gsd 

5 0 ,  

a 
$ 5  
a 

. c { #  B u e . 5  
828 

3 
8 
$ 
5 

30 
28 

: 
a 
,,, 

F 

hz8 E 

- .s .a 
KJ 8 
3 %  
E %  
j b  



Page 1 of 2 
PROJECT Geotechnical Investigation 

Design of Grade Control Structures 
Rio Salado. Phoenix. Arizona LOG OF TEST BORING NO. 8-2 

JOB NO. 0-1 17-001 007 DATE 311 4/00 LOCATION 800' West of Downstream face of 24th St. Bridge 

1 1 1  E W E W E  

AP-1000 
Air Percussion 

P s = SURFACE EL-. 

P 8 DATUM 
d d  8 ,, T4; , 

f f o t g  E $9 , , ,= 1; Remarks i3 Sample ID 1 VISUAL CLASSIFICATION 

SAND, GRAVEL 6 COBBLES, brown, moist to 
damp, dense to very dense 

Sandier from 14' to 15'6" 
Large cobbles 

0.0 15:51 breathing zone 

SAND, GRAVEL 6 COBBLES, very damp to 
moist, dense to very dense 

I I I i 132 i 0.0 i 16:06 i breathing zone 
I I I I I 

I :: 0.0 16:12 breathing zone 

Sandier (coarse sand, sm-med gravel) 

Sandier from 38' to 39' 8 40'6" to 41'6" 
X I P 

<I 
a 
b < 

Z 
0 

B I. - - 
0 

P 
a 
0 m p 
z W 

A - Auger cuttings; NR - No Recovery 
S - 2 O.D. 1.38" I.D. tube sample 
U - 3 O.D. 2 .42  I.D. tube sample 

3-14-w T - 1" O.D. thin-walled tube sample 
[ 1 I I D - 2 . 5  O.D. 1 . 9  I.D. tube sample 

C - California sample OAGRA 
ENGINEERING GLOBAL SOLUTIONS 



Page 2 of 2 
PROJECT Geotechnical Investigation 

Design of Grade Control Structures 
Rio Salado, Phoenix, Arizona LOG OF TEST BORING NO. 8-2 

JOB NO. 0-1 17-001 007 DATE 311 4/00 LOCATION 800' West of Downstream face of 24th St. Bridge 

RIG TYPE AP-1000 
BORING TYPE Air Percussion 

- 5 SURFACE ELEV. 
.E .a 

F a DATUM 

Remarks8SampleID VISUAL CLASSIFICATION 

50 Sandier from 50' to 55', coarse grained sand 

S 
L 
w 
2 
P 

a' 
a 
9 
Z 
0 

B r. 

F - 
0 

P 
B 
0 z 
a s 
W 

A - Auger cuttings; NR - No Recovery 
S - 2" O.D. 1.38" I.D. tube sample 
U - 3" O.D. 2 .42  I.D. tube sample 

17:10 3-1400 T - 1" O.D. thin-walled tube sample 
D - 2.5' O.D. 1.9" I.D. tube sample 
C - California sample 

OAGRA 
ENGINEERING GLOBAL SOLUTIONS 
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PROJECT Geotechnical Investigation 

Design of Grade Control Structures 
Rio Salado, Phoenix, Arizona LOG OF TEST BORING NO. 8-3 

JOB NO. 0-1 17-001 007 DATE 311 5/00 LOCATION 650' West of Downstream face of 16th St. Bridge 
AP-1000 

BORING TYPE Air Percussion 
SURFACE ELEV. 

SAND, GRAVEL & COBBLES cobbles up to 4"+, 
brown, damp to moist, some clay, dense 

c! * 
+ n 
0 

X I P 

2 
w < 

2 
0 

B r. .- - 
0 

Sandier from 43' to 47' 

e 
E 
0 m 
5 
z W 

A - Auger cuttings; NR - No Recovery 
S - 2 O.D. 1.38" I.D. tube sample 
U - 3" O.D. 2 .42  I.D. tube sample 

3-15-00 T - 1" O.D. thin-walled tube sample 
D - 2 . 5  O.D. 1.9" I.D. tube sample 
C - California sample a A G R A  

ENGINEERING GLOBAL SOLUTIONS 



Page 2 of 2 
PROJEC~ Geotechnical Investigation 

Design of Grade Control Structures 
Rio Salado, Phoenix, Arizona LOG OF TEST BORING NO. 8-3 

JOB NO. 0-1 17-001 007 DATE 311 5/00 LOCATION 650' West of Downstream face of 16th St. Bridge 

O A G R A  
ENGINEERING GLOBAL SOLUTIONS 

A - Auger cuttings; NR - NO Recovery 
S - 2 O.D. 1.38" I.D. tube sample 
U - 3" O.D. 2 .42  I.D. tube sample 
T - 1" O.D. thin-walled tube sample 
D - 2.5" O.D. 1 . 9  I.D. tube sample 

DEPTH (R) 
J5,2 
29.4 

H 
S 
k 
C) 
X 
I P 

<I 
K 
C) < 

a' 
(I) 

B 
t 
6 

4 z 
0 m g 
z W 

RIG TYPE AP-1000 
BORING TYPE Air Percussion 
SURFACE ELEV. 
DATUM 

E E  6 
823 39 $ $  a 

C - California sample 

P 
Remarksi3SamplelD 

50 

HOUR 
11:00 
11:34 

- 
25  x i  
f $  VISUAL CLASSIFICATION 

. 

DATE 
3-15-00 

3-15-00 



Page 1 of 2 
PROJECT Geotechnical Investigation 

Design of Grade Control Structures 
Rio Salado, Phoenix, Arizona LOG OF TEST BORING NO. 8-4 

JOB NO. 0-1 17-001 007 DATE 311 5/00 LOCATION 150' West of Downstream face of Central Ave. Bridge 

RIG TYPE AP-1000 

BORING TYPE Air Percussion 
- SURFACE ELEV. 

P $5 DAllJM 

r . ss Z% 
8,: a,, 63 ?j f 1 E 38 Remarks&SarnplelD VISUAL CLASSIFICATION 

0 

10 

COARSE SAND, GRAVEL & COBBLES, rock 
fragments, slightly damp, brown, dense 

breathing zone 
Water at 9' likely due to water sitting in the river 

10 channel north of our position 

breathing zone 
cuttings 

34 

SAMPLE TYPE 
A - Auger cuttings; NR - No Recovery 
S - 2" O.D. 1.38" I.D. tube sample 
U - 3 O.D. 2 .42  I.D. tube sample 
T - 1" O.D. thin-walled tube sample 
D - 2.5" O.D. 1 . 9  I.D. tube sample 
C - California sample 

SAND & GRAVEL, rock fragments, damp to wet, 
some intervals saturated as above, dense to very 
dense 

SAND & GRAVEL, rock fragments, damp to wet, 
some intervals saturated, dense to very dense 

O A G R A  
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I Geotechnical Investigation Page 2 of 2 
Design of Grade Control Structures 

I Rio Salado, Phoenix, Arizona LOG OF TEST BORING NO. 8-4 

JOB NO. 0-1 17-001 007 DATE 311 5/00 LOCATION 150' West of Downstream face of Central Ave. Bridge 

1 
I 50 

I I 

I 
I 
I 
I 
I 
E 

0 
X I 
n 

Z 
b 

0 

0 

rr 
> z w SAMPLE TYPE 

A - Auger cuttings; NR - No Recovery 
S - 2 O.D. 1.38" I.D. tube sample 
U - 3" O.D. 2.42 I.D. tube sample 

3.15-00 T - 1" O.D. thin-walled tube sample 
D - 2.5" O.D. 1.9" I.D. tube sample 
c - California sample O A G R A  

ENGINEERING GLOBAL SOLUTIONS 

P 

cIlr 

RIG TYPE AP- 1000 
BORING TYPE Air Percussion 
SURFACE ELEV. 
DATUM 

g Remarks8SampleID 

= 
% 8 
8% 
E "  
5s  VISUAL CLASSIFICATION 





I 
Project: Rio Salado 

Project No.: 0-1 17-001 007 
Project Manager: Larry Hansen 

Sample Matrix: Water 

I Volatile Organic Compounds by GCIMSD 
EPA Methods 5030B18260B 

wlL(ppb) 

Service Request No.: AZ000162 
Report Date: 03/21/00 
Report No.: 00016201 
C.O.C. No.: 4754 

Sample Name: 
i a b  Code: 

Dichlorodifluoromethane 
Chloromethane 

Vinyl Chloride 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 

1,l-Dichloroethene 
Acetone 

Carbon Disulfide 
Methylene Chloride 

trans-1,2-Dichloroethene 
MTBE 

1,l-Dichloroethane 
2,2-Dichloropropane 

cis-1 ,ZDichloroethene 
2-Butanone(MEK) 

Bromochloromethane 
Chloroform 

l , l ,  1-Trichloroethane 
Carbon Tetrachloride 
1,l-Dichloropropene 

Benzene 
1,2-Dichloroethane 

Trichloroethene 
1,2-Dichloropropane 

Dibromomethane 
Bromodichloromethane 
cis-1,3-Dichloropropene 

-Methyl-2-Pentanone(M1BK) 
Toluene 

trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 

Tetrachloroethene 
2-Hexanone 

1,3-Dichloropropane 
Dibromochloromethane 

1,2-Dibromoethane 
Chlorobenzene 

1 , I  ,1,2-Tetrachloroethane 
Ethyl benzene 

m,p-Xylene 
o-Xylene 
Styrene 

ID Not Detected 

Reporting 
Limit 
1.0 

9 AGRA 
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I 
Project: Rio Salado 

Project No.: 0-1 17-001007 
Project Manager: Larry Hansen 

Sample Matrix: Water 

Sample Name: 

I Lab Code: 
Brornoform 

lsopropyl benzene 

I 
Brornobenzene 

1,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 

nPropyl benzene 

I 2-Chlorotoluene 
4-Chlorotoluene 

1,3,5-Trirnethylbenzene 
tert-Butyl benzene 

I 1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1,3-Dichlorobenzene 

I 4-lsopropyltoluene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

n-Butylbenzene 

I 1,2-Dibrorno-3-Chloropropane 
1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

I Naphthalene 
1,2,3-Trichlorobenzene 

Vinyl Acetate 
2-Chloroethylvinyl Ether 

I Sample Date: 
Analysis Date: 

I Surrogate Recoveries: 
Dibromofluoromethane: 

Toluene-d,: 
4-Brornofluorobenzene: 

ND Not Detected 

Volatile Organic Compounds by GCIMSD 
EPA Methods 5030B18260B 

IJglL(ppb) 

Lab Blank Reporting 
Limit 
5.0 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
5.0 
5.0 
25 
25 
25 
25 
1.0 
1.0 

Control 
Limits 

81%-115% 
88%-106% 
88°h-111% 

Service Request No.: AZ000162 
Report Date: 03/21/00 
Report No.: 00016201 b 
C.O.C. No.: 4754 

ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

QC Data Report 

Service Request No.: AZ000162 
Report Date: 03M1100 
Report No.: 00016202 
C.O.C. No.: 4754 

MSIMSD Summary 

I Volatile Organic Compounds by GCIMSD 
EPA Methods 5030818260B 

IJg/L(ppb) 
Relative 

Spike Percent Matrix Percent % Recovery Percent 
Sample Name: Batch QC Level Matrix Recowfy Spike Recovery Control Difference 

Lab Code: 147-1 (pglL) Spike (MS) ~uplicate (MSD)- Criteria (RPD) ( 1 ,l - Dichloroethene 4.0 50.0 59.5 119 58.3 117 84% - 136% 2 
Benzene 4.0 50.0 51 .O 102 51.4 103 92% - 112% < 1 

Trichloroethene 8.34 50.0 57.4 98 58.8 101 86% - 116°/6 2 

I Toluene 4.0 50.0 49.4 99 49.1 98 79% - 1 16% < 1 
Chlorobenzene <1.0 50.0 50.8 102 51.3 103 90%- 111% < 1 

I Sample Date: 03/08/00 - 03/08/00 N 03/08/00 N 

Analysis Date: 03/20/00 - 03/20/00 - 03/20/00 N 

Surrogate Recovery: 
Dibmrnofluoromethane: 1 10% N 108% N 105% - 

Toluene-dB: 97% - 97% N 97% ,. 

) CBromofluorobenzene: 105% - 107% N 107% N 

D Not Detected 
pike Source: Ultra Scientific, CLP-1 OON, Lot hh1791. 

QC Review 

Control 
Limits 

81 %-115% 

88%-106% 

88%-111% 

@ AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

Sample Name: 
Lab Code: 

Pyridine 
N-Nitrosodimethylamine 

Aniline 
Phenol 

Bis(2-chloroethyl) Ether 
2-Chlorophenol 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Benzyl Alcohol 
1 2-Dichlorobenzene 

2-Methylphenol 
Bis(2-chloroisopropyl) Ether 

3- and 4- Methylphenol* 
N-Nitrosodi-n-propylamine 

Hexachloroethane 
Nlrobenzene 

lsophorone 
2-Nitrophenol 

2,4-Dimethylphenol 
Bis(2-chloroethoxy) methane 

Benzoic Acid 
2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 
Naphthalene 

4-Chloroaniline 
2,6-Dichlorophenol 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 

2-Methylnaphthalene 
1 -Methylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

2-Nlroaniline 
Dimethyl Phthalate 

Acenaphthylene 
2,6-Dinitrotoluene 

3-Nitroaniline 

D Not Detected 
Quantified as 4-Methylphenol 

Semivolatile Organic Compounds by GClMSD 
EPA Methods 351 0Cl8270C 

IJglL(ppb1 

Lab Blank 
162-MB 

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

Service Request No.: AZ000162 
Report Date: 03/31/00 
Report No.: 00016206 
C.O.C. No.: 04754 

Reporting 
Limit 

25 

6 AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Lany Hansen 
Sample Matrix Water 

Sample Name: 
Lab Code: 

Acenaphthene 
2,CDinitrophenol 

4-Nlrophenol 
Dibenzofuran 

2,CDinlrotoluene ( 2.3,4,6-Tetrachlorophenol 
Diethyl Phthalate 

Fluorene ( 4-Chlomphenyl Phenyl Ether 
4-Nitroaniline 
Azobenzene 

2-Methyl-4,6-dinitrophenol 
N-Nitrosodiphenylamine 

4-Bromophenyl Phenyl Ether 
Hewchlorobenzene ( Pentachlorophenol (PCP) 

Phenanthrene 
Anthracene 

I Carbazole 
Di-n-butyl Phthalate 

Fluoranthene 
Benzidine 

Pyrene 
Butyl Benzyl Phthalate 

Benzo(a)anthracene 
3,3'-Dichlorobenzidine 

Chrysene 
Bis(2-ethylhexyl) Phthalate 

Di-n-octyi Phthalate 

I Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Indeno(l,2,bc,d)pyrene ( Dibenzo(a.h)anthracene 

Benzo(g,h,i)perylene 

Semivolatile Organic Compounds by GCIMSD 
EPA Methods 3510Cl8270C 

P ~ / L ( P P ~ )  

B-1-GW Lab Blank 

Sample Date: 0311 3/00 03/20/00 
Extraction Date: 03/20/00 03/20/00 

Analysis Date: 03/22/00 03/22/00 

#ID Not Detected 

Reporting 
Limit 

10 

Service Request No.: AZ000162 
Report Date: 03/31 100 
Report No.: 00016206b 
C.O.C. No.: 04754 

9 AGRA 
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I 
Project: Rio Salado Service Request No.: A2000162 

I Project No.: 0-1 17-001 007 Report Date: 03/31/00 
Project Manager: Lany Hansen Report No.: 00016206~ 

Sample Matrix Water C O.C. No.: 04754 

I Semivolatile Organic Compounds by GCIMSD 
EPA Methods 351 0C18270C 

IJglL(ppb) 

( Surrogate Recoveries: 

I 
Sample Name: B I -GW Lab Blank 

Lab Code: 162-1 162-MB 
Analysis Date: 03/22/00 03/22/00 Control Limits 
2-Fluorophenol: 37%(a) 50% 46%-77% 

I Phenol-d5: 25%(a) 33%(b) 55%-78%) 
Nlrobenzene-d5: 71 % 81 % 65%-92% 
2-Fluorobiphenyl: 77% 82% 67%-110% 

2,4,6-Tribromophenol: 59% 72% 54%-105% 

I p-Terphenyl-d14. 90% 108% 80%-121% 

f ) Outside of acceptance limits due to matrixeffects. An unbreakable emulsion formed during sample preparation. 
) Outside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction to be outside acceptance 

mits without affecting acceptability of the data. 

I 
I 
I 
I 
I 
I 
1 
I 1 

w 
n a y  of Chemist 

,#, <i:* 
I * - / 
I 
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I 
I Project: Rio Salado Service Request No.: AZ000162 

Project No.: 0-1 17-001 007 Report Date: 03/31/00 
Project Manager: Lany Hansen Report No.: 00016207 

I 
Sample Matrix Water C.O.C.: 04754 

QC Data Report 
Blank Spike Summary 

I Semivolatile Organic Compounds by GCIMS 
EPA Methods 351 0Cl8270C 

lJ9/L(PPb) 

I AEE Relative 
Spike Percent Blank Percent % Recovery Percent 

Sample Name: Lab Blank Level Blank Recovery Spike Recovery Acceptance Difference 

I Lab Code: 162-MB (pg/L) Spike (BS) Duplicate (BSD) Criteria (RPD) 
Phenol 4 0  80 37 46(a) 38 48(a) 56%-72% 3 

2-Chlorophenol e l  0 80 7 1 89(a) 70 88(a) 64%-81% 1 
4-Chloro-3-methylphenol < I0  80 76 95 78 98 61 Oh-97% 3 

4-Nitrophenol <25 80 26 32(a) 33 41 (a) 42%-65% 24 
Pentachlorophenol QS 80 70 88 79 99 24%-109% 12 

1 ,4-Dichlorobenzene e l  0 40 3 1 78(a) 33 82(a) 61 %-76% 6 
N-Nitrosodi-n-propylamine 4 0  40 37 92(a) 40 1 OO(a) 63%-85% 8 

1.21-Trichlorobenzene d 0 40 34 85(a) 36 90(aj 64%-84% 6 
Acenaphthene 4 0  40 37 92 40 100 75%-96% 8 

I 2,4-Dinitrotoluene 4 0  40 36 90 40 100 52%-107% 11 
Pyrene < I0  40 40 100 43 108 93%-111% 7 

Sample Date: 03/20/00 4 03/20/00 - 03/20/00 - 4 

Extraction Date: 03/20/00 4 03/20/00 4 03/20/00 4 4 

Analysis Date: 30/22/00 4 30/22/00 4 30/22/00 - 4 

Acceptance ( Surrogate Recovery: Limits 
2-Fluorophenol: 50% - 49% 4 49% - 46%-77% 

Phenol-d5: 33%(b) 4 34%(b) - 33%(b) - 55%-78% 

I Nitrobenzene-d5: 81 % - 80% 4 84% 4 65%-92% 
2-Fluorobiphenyl: 82% 4 78% 4 87% 4 67%-100% 

2,4,6-Tribromophenol: 72% 4 70% ,. 74% 4 54%-105% 
pTerphenyl-d14: 108% - 100% 4 107ci~ - 80%-121% 

l p i k e  Source: AEE 97-03-79-4 

) Outside of AEE acceptance limits. Since the recovery is within USEPA method specified guidance limits, it is the 
pinion of the laboratory that usability of the data has not been adversely affected. f ) Outside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction to be outside acceptance 

without affecting acceptabilly of the data. 

I 

9 AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Lany Hansen 
Sample Matrix Water 

Sample Name: B-1-GW 
Lab Code: 162-1 

Phenol 4 0  
2-Chlorophenol 

4-Chloro-3-methylphenol 
4-Nitrophenol 

Pentachlorophenol 
1,4-Dichlorobenzene 

N-Nitrosodi-n-propylamine 
1,2,4-Trichlorobenzene 

Acenaphthene 
2,4-Dinlrotoluene 

Pyre ne 

Service Request No.: MOO0162 
Report Date: 03/31/00 
Report No.: 00016208 

C.O.C.: 04754 

QC Data Report 
MSIMSD Summary 

Semivolatile Organic Compounds by GCIMS 
EPA Methods 351 0C18270C 

IJSIL(PP~) 
AEE R e l a t i  

Spike Percent Matrix Percent % Recovery Percent 
Level Matrix Recovery Spike Recovery Acceptance Difference 

Spike 
28 
54 
57 
3 1 
32 
23 
30 
26 
3 1 
33 
37 

Duplicate 
33 
68 
69 
30 
28 
32 
34 
35 
35 
34 
38 

(MSD) 
41 
85 
86 
38 

3560 
80 
85 
88 
88 
85 
95 

Criteria 
37%-73% 
38%-92% 
71 %-88% 
35%-110% 
47%-160% 
45%-94% 
39%-91% 
33%-107% 
58%-103% 
63%-111% 
94%-105% 

Sample Date: 0311 3/00 - 0311 3/00 - 0311 3/00 - - 
Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - 5 

Analysis Date: 03/22/00 - 03/22/00 - 03/22/00 5 - 
Acceptance 

I Surrogate Recovery: Limits 
2-Fluorophenol: 37%(a) - 37%(a) - 45%(a) 5 46%-77% 

Phenol-d5: 25%(a) - 24%(a) - 30%(a) - 55%-78% 

I 
Nlrobenzene-d5: 71 % 5 60%(a) - 72% 5 65%-92% 
2-Fluorobiphenyl: 77% - 68% 5 78% 5 67%-100% 

2,4,6-Tribromophenol: 59% 5 57% - 63% - 54%-105% 
p-Terphenyl-d14: 90% .. 87% - 82% 5 80%-121% 

B p i k e  Source: AEE 97-03-79-4 
(a) Outside of acceptance limls due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

I '  
, , 

- 
ature of Chegkt 
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(RPD) 
16 
23 
19 
3 
13 
33 
12 
30 
12 
3 
3 



Project: Rio Salado 
Project No.: 0-1 17-001 007 ) Project Manager: Larry Hanren 

Sample Matrix: Water 

Service Request No.: AZ000162 
Report Date: 03/29/00 
Report No.: 00016203 
C.O.C. No.: 4754 

Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351018082 

IJSIL(PP~) 

I Sample Name: B-1-GW Lab Blank Reporting - 
i a b  Code: 162-1 162-MB ~ i m i t  

Aroclor 1016 ND ND 0.5 
I Aroclor 1221 ND ND 1 .O 

Aroclor 1232 ND ND 0.5 

u Aroclor 1242 ND ND 0.5 
Aroclor 1248 ND ND 0.5 
Aroclor 1254 ND ND 0.5 
Aroclor 1260 ND ND 0.5 

I Sarn~le Date: 0311 3/00 03120100 
~xtraction Date: 03/20/00 03/20/00 

I Analysis Date: 03/24/00 03/24/00 
%Recovery 

Surrogate Recoveries: Acceptance 
Decachlorobiphenyl: 40%(a) 90% 70%-130% 

I D  Not Detected 
(a) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during sample preparation. 

AIQC Review 

9 AGRA 
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u 
I Project: Rio Salado Service Request No.: AZ000162 

Project No.: 0-1 17-001 007 Report Date: 03/29/00 
Project Manager: Lany Hansen Report No.: 00016204 

I 
Sample Matrix Water C.O.C.: 4754 

QC Data Report 
Blank Spike Summary 

I Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351 018082 

VSIL(PP~) 

I Relative 
Spike Percent Blank Percent % Recovery Percent 

Sample Name: Lab Blank Level Blank Recovery Spike Recuw~y Acceptance Difference 

I 
Lab Code: 162-MB (pg/L) Spike (BS) Duplicate (BSD) Criteria (RPD) 

Aroclor 1 01 6 ~ 0 . 5  2.5 2.3 92 2.0 80 70%-1 30°h 14 
Aroclor 1260 <0.5 2.5 2.3 92 2.6 104 70%-130% 12 

Sample Date: 03/20/00 - 03/20/00 - 03/20/00 .1 ( Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - 
Analysis Date: 03/24/00 - 03/24/00 - 03/24/00 - 

I Surrogate Recovery: Control Limits 
Decachlorobiphenyl: 90% - 96% - 111% - 70%-130% 

b D  Not Detected 
Spike Source: AEE #99-06-34-1 

I 
I 
1 
I 
I 
I 
I 

iZln & Mt) 
dnature of Chemist 

-'--. L2&*% - 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 I Project Manager: Larry Hansen 

Sample Matrix Water 

SeM'ce Request No.: AZ000162 
Report Date: 03/29/00 
Report No.: 00016205 

C.O.C.: 4754 

QC Data Report 
MSIMSD Summary 

Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351 018082 

CIQ/L(PP~) 

m Relative 
Spike Percent Matrix Percent % Recovery Percent 

Sample Name: Batch QC Level Matrix Recovery Spike Recomry Acceptance Difference 

I Lab Code: 175-2 (pgR) Spike (MS) Duplicate (MSD) Criteria (RPD) 
Aroclor 1016 <0.5 2.5 2.4 96 2.0 80 70%-130% 18 
Aroclor 1260 ~ 0 . 5  2.5 2.4 96 1.9 76 70%-130% 23 

I Sample Date: 0311 5/00 - 0311 5100 - 0311 5/00 - 
Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - 

I Analysis Date: 03/24/00 - 03/24/00 - 03/24/00 - 
Surrogate Recovery: Control Limits 

Decachlorobiphenyl: 41 %(a) - 100% - 78% - 
I 

70%-130% 

Spike Source: AEE #99-06-34-1 1) Outside of acceptance limits due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

%1, dYIL.5 

ignature' of Chemist 
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Service Request No.: AZ000162 
Report Date: 0411 0100 
Report No.: 00016209 
C.O.C. No.: 04754 

Organochlorine Pesticides by GCIECD 
EPA Methods 351018081A 

IJs/L(ppb) 

Lab Blank 
162-MB 

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

Reporting 
Limit 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
1 .o 

Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Lany Hansen 
Sample Matrix: Water 

Sample Name: 
Lab Code: 
alpha-BHC 
beta-BHC 

gamma-BHC 
delta-BHC 
Heptachlor 

Aldrin 
Heptachlor epoxide 

alpha-Chlordane 
gamma-Chlordane 

Endosulfan I 
4,4'-DDE 

Dieldrin 
Endrin 

4,4'-DDD 
Endosulfan II 

Endrin aldehyde 
4,4'-DDT 

Endosulfan sulfate 
Methoxychlor 
Endrin ketone 

Toxaphene 

Sample Date: 0311 3/00 03/20100 
Extraction Date: 03120/00 03120100 

Analysis Date: 04/05/00 04/05/00 
% Recovery 1 Surrogate Recoveries: Acceptance 

2,4,5,6-tetrachloro-m-xylene 72% 64% 50%-118% 
Decachlorobiphenyl 36%(a) 95% 83%-124% 

D Not Detected k ) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during 
f m  ple preparation. 

1 Q h  & f l J  
Sianature of Chemist 

C 

QC Review 

9 AGRA 
ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

QC Data Report 
Blank Spike Summary 

Organochlorine Pesticides by GCIECD 
EPA Methods 354518081A 

IJg/kg(PPb) 
As Received Basis 

Spike 
Sample Name: Lab Blank Level 

Lab Code: 162-MB (pglkg) 
gamma-BHC ~ 0 . 0 4  1 .O 

Heptachlor <0.04 1 .O 
Aldrin ~ 0 . 0 4  1 .O 

Dieldrin ~ 0 . 0 4  2.5 
Endrin ~ 0 . 0 4  2.5 

4,4'-DDT ~ 0 . 0 4  2.5 

Blank 
Spike 

Blank 
Percent Spike 
Recovery Duplicate 

(BS) (BSD) 
90 0.9 

Service Request No.: A2000162 
Report Date: 0411 0100 
Report No.: 00016210 
C.O.C. No.: 04754 

Percent 
Recovery 

(BSD) 
90 

Relative 
Percent 

Control Difference 
Limits (RPD) 

70%-130% C1 

Sample Date: 03/20/00 - 03/20/00 - 03/20/00 41 41 

Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - - 
Analysis Date: 04/05/00 - 04/05/00 - 04/05/00 - - 

Surrogate Recovery: Control Limits I 2,4.5.6-Tetrachloro-m-xylene: 64% - 70% - 67% - 50%-118% 
Decachlorobiphenyl: 95% - 100% - 100% - 83%-124% 

Bpike Source: 99-06 -32-1 

/Ah C b n a ~  
ign'ature of Chemist 

AIQC Review 
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Project: Rio Salado Service Requrst No.: AZ000162 
Project No.: 0-1 17-001 007 Report Date: 0411 0100 I Project Manager: Larry Hansen Report No.: 0001621 1 

Sample Matrix: Water C.O.C. No.: 04754 

1 QC Data Report - Matrix Spike Recoveries 
Organochlorine Pesticides by GCIECD 

I EPA Methods 351018081A 
IJgIL(ppb) 

I Spike Matrix 
Sample Name: Batch QC Level Spike 

Lab Code: 175-1 (pglkg) (MS) 

I gamma-BHC ~ 0 . 0 4  1 .O 1 .O 
Heptachlor ~ 0 . 0 4  1.0 1 .O 

Aldrin <0.04 1.0 0.9 

I Dieldrin <0.04 2.5 2.6 
Endrin ~ 0 . 0 4  2.5 2.6 

4,4'-DDT ~ 0 . 0 4  2.5 2.4 

Matrix 
Percent Spike Percent 
Recovery Duplicate Recovery Control 

(MS) (MSD) (MSD) Limits 
100 0.8 80 70%-130% 

Relative 
Percent 

Difference 
(RPD) 

22 

22 
12 
12 
12 
9 

Sample Date: 0311 5/00 - 0311 5/00 - 0311 5/00 - I Extraction Date: 03120100 - 03/20100 - 03/20100 - - 
Analysis Date: 04/05/00 - 04/05/00 - 04/05/00 - - 

I Surrogate Recovery: Control Limits 
2.4,5,6-Tetrachlorem-xylene: 62% - 70% - 64% - 50%-118% 
Decachlorobiphenyl: 26%(a) - 26%(a) - 25%(a) - 83%-124% 

pike Source: 99-06-32-1 
) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during sample preparation. 

gnature of Chemist c 
Fd5Z~\ - 

AlQC Review 

9 AGRA 
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AGRA Earth 8 Envimnmental Portland Chemistry Laboratory 
Sample Receipt Documentation Form 

I '  S d o n  Two: Sampla Custody b u 9 ~  

I Cooler Temperatures 

I - 
Section Three: Sample Integrity Issues 

/ 3 , ~  
/o 9 

6 s  Vet? 

. 

- ( Section Four Sample Container. Recaived: 

( 

. 
4. 

5. 
6. 
7. 
8. 

Time: - fd:: 
Temperature of Cw?"pon Receipt (Record to the Right): 
Received By: 

S d o n  Onc s 'ppinglDeliv~ Issues 

I. Method of zie 

Temperatures hr soil and water = l 0 C d 0 C .  MeQH j a ~  = Z?C, air = notrquired 

2. 

I 3. 

14. o z  glass jars: I 19.12~~.  amber (MeOH): 1 

Are custody seals on the shipping container intact3 1 yes 

15.18 o z  glass jars: 
16. la~rnl VOA vials: L\ 

Arbiil or Courier Receipt Number: 81‘I-l c%8 ow0 

No 
No 

No 
No 
No 

Is a COC or other sample transmittal document present? 

Is the COC complete? 

20.) Encore samples: 1 
21 .1500rnl ~lastic: , 1 

Is a of the airbill or courier receipt available to 

be placed in the job me? 

. m) 
NA 
N A 

ce NO 
N A . 

m> 

17.1 1 liter glass: / 22.1 1 liter plastic: 4 1 
18. (other (desmbe): I 

Are the sample seals intact? 1 yes 
Does the COC match the samples received? 1 

N A es . No 





Appendix A 
Subcontracted Data 

8 AGRA 
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SVL ANALYTICAL, Inc. REPORT OF ANALYTICAL RESULTS 
Client: Agra Earth 6 Environmental Date of Report: 3/22/00 
Sample ID: B-1-GW SVL Job No: 93886 
Date Collected: 3/13/00 15:OO SVL Sample ~0:2290001229001 I Collected By: Sample Receipt: 3/15/00 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I - 

*Elevated detection limit due to matrix interference. 
This report has b cked and is certified to be accurate. 

Signed: 

I 
I 
I 
I 
I 

- 

PHYSICAL PROPERTIES TOTAL DISSOLVED 
PA 7 . 7 9  
TDS, mg/L 665  
TSS, mg/L 
Conductivity 

INORGANIC NONMETALS, mg/L 
TOTAL DISSOLVED 

Alkalinity (TOT) 175  
Bicarbonate 175  

Chloride 2 2 0  
Fluoride 
Nitrate-N 2 . 6 0  
 nitrogen-^^^ 
Sulfate 93.2 

sulfide < O .  5 

INORGANIC METALS (conttd) mg/L 

TOTAL DISSOLVED 
Cobalt < O .  005 <O. 005 
Copper 0 .019  <O. 003 
Gallium 
1ron 1 0 . 1  < O .  02 
Lanthanum 
Lead <O. 04 < O .  04 
Lithium 
Magnesium 2 8 . 1  3 0 . 1  
Manganese 0 .805  0 . 4 8 3  
nercury <O. 0002 < O .  0002 
Molybdenum 
Nickel < O .  023  <O. 023  
Phosphorus 
Orthophosphate 

INORGANIC METALS, mg/L Potassium 7 . 8  6 . 3  
TOTAL DISSOLVED Rubidium 

Aluminum 5 . 5 0  <0.024 Scandium 
Antimony <O. 032 <O. 032 Selenium <O. 04 <O. 04 
Arsenic <O. 04 <O. 04 silica 
Barium 0 .156  0 . 1 0 1  Silver <O. 006 <O. 006 
Beryllium <O. 002 <O. 002 sodium 135 145 
Bismuth strontium 
Boron Thallium < 0 . 1  < 0 . 1  
cadmium < O .  0024 ~ 0 . 0 0 2 4  Tin 
Calcium 6 7 . 5  7 1 . 8  Titanium 
Cesium vanadium 0 .008  <O. 005 
chromium 0 .007  <O. 005 Zinc 0 . 0 2 1  <O. 003 

ADDITIONAL TESTS TOTAL DISSOLVED TOTAL DISSOLVED 
C03, CaC03 <1.0  Hardness 2 84 
 itr rite-N <O .25*  

I 



& ANALYTICAL, INC. Quality C o n t r o l  R e p o r t  

I P a r t  I P r e p  B l a n k  and L a b o r a t o r y  C o n t r o l  Sample  

GEND : 
S = m r a t o r y  Control Sample LC6 8R - LC6 Percant bcovary 

SVL JOB No. :93886 

I I ~nalysie 
TrutLCS-Pound ~LCS %R I Date 



& ANALYTICAL, INC. Quality Control Report 

Part I1 Duplicate and Spike Analysis 

ient :Agra Earth & Environmental SVL JOB NO :93886 
SAMPLE ID Duplicate Matrix spike Test 

m a t  ~ethod ~ a t r i x  Units Result r e s u l t  Rp.,%lt SPK m D  \ R I  Date 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 
200.7 WATER 

UDL 
UDL 
11.3 
UDL 
UDL 
UDL 
3.2 
0.0 
UDL 
UDL 
1.5 
1.2 
UDL 
UDL 
UDL 
UDL 
33.3 
UDL 
0.0 
UDL 
4.8 
UDL 
2.1 
6.6 
6.2 
3.2 
0.0 
1.8 
1.2 
1.5 
3.4 

200.0 
UDL 
UDL 
UDL 
UDL 
UDL 
UDL 
UDL 
UDL 
UDL 
46.2 
UDL 
4.9 

GEND : 

5% = (ISAM - DUP;/( (SAM + D U P ) / 2 )  1 0 0 )  II i n  D u p l i u t o  indicatoa MSD. UDL = Both SAM k DUP ~t dotectd. 
ADD column, A = P a t  Digemt Spike; bR = Porcont Rmcuvory ti/A = N o t  h l y a e d ;  R > 48 = h m u l t  moro than 4X tho  Spiko Mdod 

SVL SAM No.: 229000 client Sample ID: B-I-GW ^ T 
Sample 2: SVL SAM No.: 229001 Client Sample ID: B-I-GW ^ D 



#L ANALYTICAL, INC. Quality Control Report 

RPDI - ( ISAM - DUPl/((SAM + DUP)/2) 100) I4 in Duplicate idicatem 1180. UDL Both BAW L DUP not d a t e c t d .  

ICE ADD column, A - P a t  Digmmt Spikm; I R  - Parcant Ucovmry N/A - Not Analymmdj R 4 8  - bmult -0 thra 4X tho Spikm Added t Sample 1: SVL SAM No.: 229000 Client Sample ID: B-l-Gw A T 
QC Sample 2: SVL SAM No.: 229001 Client sample ID: B-I-GW A D 

Part I1 ~uplicate and Spike Analysis 
9 

st Method Matrix 

ient :Agra Earth 6 Environmental SVL JOB No :93886 
--QC SAMPLE ID 
units Result 

z n 200.7 WATER 2 mg/L 

3 245.1 WATER 1 mg/L 
245.1 WATER 2 mg/L 
300.0 WATER 1 mg/L 

NO2-N 300.0 WATER 1 mg/L 
-N 300.0 WATER 1 mg/L P 300.0WATER 1mglL 

ALK 310.1 WATER 1 mg/L 
310.1 WATER 1 mg/L 

3 310.1WATER lmg/L 

<O. 003 
<0.0002 
<0.0002 
220 
<o .25* 
2.60 
93.2 
175 

Test 

3/21/00 
3/21/00 
3/21/00 
3/16/00 
3/15/00 
3/15/00 
3/15/00 
3/20/00 

- Duplicate 
Date 

Matrix spike 
Result RPD% 

<O. 003 
<0.0002 
<0.0002 
22 1 
<0.25* 
2.54 
93.9 
175 

Reeult SPK ADD %R 

UDL 
UDL 
UDL 
0.5 
UDL 
2.3 
0.7 
0.0 

1.07 1.00 
0.0011 0.0010 
0.0011 0.0010 

322 100 
10.2 10.0 
4.63 2.00 

144 50.0 
N/A N/A 

107.0 
110.0 
110.0 
102 .O 
102.0 
101.5 
101.6 
N/A 



- r n = - - = m - - = = - m -  
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tN(11Nll RIN(I ( d O R A L  IOIUTIONS 

7477 SW Tech Center D r ~ v e  
Portland. Oregon. U S A 97223-8025 
Tel (503)639-3400 Fax (503) 620-7892 CHAIN OF CUSTODY 
PROJECT < 

REPORT TO 

1 PROJECT MANGER - 
SAMPLERS NAME (please pr~nt) - 

SAMPLE RECEIPT 

TOTAL H CONTAINERS 

CONDITION OF CONTAINERS 

CONDITION OF SEALS 

LINQUmD&)I  I AFAIATION / 
1 

2 

3 

AGRA Earth 6 Env~ronrnental Inc (10197) 

PROJECT No 
ANALYSIS REQUESTED (c~rc le ,  check b o x  o r  wr~te preferred method In b o x )  

n - i ~ ~ - ~ ~ ~ ~ T  
PHONE No 

503 635 - 3 ~ 0 0  
8 a = = - 

PHONE No 
/ - 

PHONE No N 
0 
m - 

LABORATORY SVL 
SHIPPING I D / AIRBILL H 

CARRIER 

DOT DESIGNATION 

SAMPLERS SIGNATURE - 
SAMPLE l D 

13-I-GW 
2 

3 

4 

5 

6 

7 

8 

9 

10 

TURNAROUND TIME 

J 8 HOUR 

J 24 HOUR 

J 1 WEEK 

x 2  WEEK (standard) 

J OTHER 

DATE 

3/)3(& 

7 g ply) 

DATE 

COMMENTS 1 INSTRUCTIONS 

1 k%&l 
; 6 LLl 

TIME ACCEPTED BY I AFFILIATION . DATE 

TIME 

/S.'OJ 

311 f b d  

TIME 

/6.' 3 0 c - 

3 

MATRIX 

W 
---- 

PRESERVATIVE 

-- 
V - t l c ~ j  

------- - ------------ 



4 
Project: Rio Salado 

Project No.: 0-1 17-001 007 
Project Manager: Larry Hansen 

Sample Matrix: Water 

I Volatile Organic Compounds by GCIMSD 
EPA Msthods 5030B18260B 

WIL(PPb) 

Service Request No.: AZ000170 
Report Date: 03/21/00 
Report No.: 00017001 
C.O.C. No.: 4755 

Sample Name: BZGW Lab Bbnk Reporting 
Lab Code: 170-1 170-MB Limit 

Dichlorodifluoromethane ND ND 1.0 
Chloromethane ND ND 5.0 

Vinyl Chloride ND N D 1 .O 
Bromomethane 

u Chloroethane 
Trichlorofluoromethane 

1,l-Dichloroethene 

I 
Acetone 

Carbon Disulfide 
Methylene Chloride 

trans-1,2-Dichloroethene 

I MTBE 
1,l-Dichloroethane 

2,2-Dichloropropane 

I 
cis-1 ,ZDichloroethene 

2-Butanone(MEK) 
Brornochloromethane 

Chloroform 

I l , l ,  1-Trichloroethane 
Carbon Tetrachloride 
1,l-Dichloropropene 

1 
Benzene 

1,2-Dichloroethane 
Trichloroethene 

1,2-Dichloropropane 

I Dibromomethane 
Bromodichloromethane 
cis-1,3-Dichloropropene 

4-Methyl-2-Pentanone(M1BK) 

B Toluene 
trans-1,3-Dichloropropene 

1,1,2-Trichloroethane 

I Tetrachloroethene 
2-Hexanone 

1,3-Dichloropropane 
Dibromochloromethane 

I 1,2-Dibromoethane 
Chlorobenzene 

1 , I  , I  ,2-Tetrachloroethane 

I Ethyl benzene 
m,p-Xylene 

o-Xylene 
Styrene 

P Not Detected 

ENGINEERING GLOBAL SOLUTIONS 



I 
Project: Rio Salado 

Project No.: 0-1 17-001007 
Project Manager: Larry Hansen 

Sample Matrix: Water 

Sample Name: 
Lab Code: 
Brornoform 

lsopropyl benzene 
Brornobenzene 

I 1,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 

n-Propy l benzene 

I 2-Chlorotoluene 
4-Chlorotoluene 

1,3,5-Trimethylbenzene 
tert-Butyl benzene 

I 1,2,4-Trimethylbenzene 
sec-Butylbenzene 

1 ,3-Dichlorobenzene 

R 
4-lsopropyltoluene 

1.4-Dichlorobenzene 
1,2-Dichlorobenzene 

n-Butylbenzene 

I 1,2-Dibrorno-3-Chloropropane 
1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

I 
Naphthalene 

1,2,3-Trichlorobenzene 
Vinyl Acetate 

2-Chloroethylvinyl Ether 

Volatile Organic Compounds by GCIMSD 
EPA Methods 50308182608 

Lab Blank Reporting 
170-MB Limit 

ND 5.0 
ND 1.0 
ND 1 .O 
ND 1 .O 
ND 1.0 
ND 1 .O 
ND 1.0 
N D 1 .o 
N D 1 .o 
ND 1.0 
ND 1 .O 
ND 1 .O 
N D 1 .o 
ND 1 .O 
ND 1.0 
ND 1 .O 
N D 5.0 
N D 5.0 
ND 25 
ND 25 
ND 25 
ND 25 
N D 1 .o 
N D 1.0 

Sample Date: 0311 5/00 03/20/00 
Analysis Date: 03/20/00 03/20/00 

m Control 
Surrogate Recoveries: Limits 
Dibromofluorornethane: 110% 111% 81°h-1 15% 

I Toluene-dB: 98% 98% 88Oh-106% 
4-Bromofluorobenzene: 106% 106% 88%-111% 

ND Not Detected 

BH&*- 1 

QAlQC Review 

Service Request No.: AZ000170 
Report Date: 03/21/00 
Report No.: 00017001 b 
C.O.C. No.: 4755 

- 
ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

Service Request No.: AZ000170 
Report Date: 03R1100 
Report No.: 0001 7002 
C.O.C. No.: 4755 

I QC Data Report 
MSIMSD Summary 

Volatile Organic Compounds by GClMSD 
EPA Methods 5030818260B 

v ~ U P P ~ )  
Relative 

Spike Percent Matrix Percent %Recovery Percent 
Sample Name: Batch QC Level Matrix Recovery Spike Recovery Control Difference 

Lab Code: 147-1 (pgR) Spike (MS) Duplicate (MSD) Criteria (RPD) 

I 1 ,I - Dichloroethene 4 . 0  50.0 59.5 119 58.3 11 7 84% - 136% 2 
Benzene 4 . 0  50.0 51 .O 102 51.4 103 92% - 112% < 1 

Trichloroethene 8.34 50.0 57.4 98 58.8 101 86% - 116% 2 

I Toluene 4 . 0  50.0 49.4 99 49.1 98 79% - 116% < 1 
Chlorobenzene 4 . 0  50.0 50.8 102 51.3 103 90%- 111% < 1 

Sample Date: 03/08/00 - 03/08/00 - 03/08/00 - ) Analysis Date: 03/20/00 - 03/20/00 - 03/20/00 - 

Surrogate Recovery: 
Dbrornofluoromethane: 110% - 108% - 105% - 

Toluene-dB: 97% - 97% - 97% - I 4-Brornofluorobenzene: 105% - 107% - 107% - 
D Not Detected 
pike Source: Ultra Scientific, CLP-IOON, Lot M-1791. 

Control 
Limits 

81%-115% 

88%-106% 

88%-111% 

AGRA 
ENGINEERING GLOBAL SOLUTIONS 



I 
I 

Project: Rio Salado Service Request No.: AZ000170 
Project No.: 0-1 17-001 007 Report Date: 03/31/00 

Project Manager: Lany Hansen Report No.: 0001 7006 
Sample Matrix Water C.O.C. No.: 4755 

Semivolatile Organic Compounds by GClMSD 
EPA Methods 351 0C18270C 

PQ/L(PP~) 

! Sample Name: B-2-GW Lab Blank Reporting 
Lab Code: 170-1 170-MB Limit 

Pynd ine ND ND 25 ( N-Nitrosodimethylamine ND ND 25 
Aniline ND ND 25 
Phenol ND ND 10 

Bis(2-chloroethyl) Ether ND ND 10 
2-Chlorophenol ND ND 10 

13-Dichlorobenzene ND ND 10 

I 
1,4-Dichlorobenzene ND ND 10 

Benzyl Alcohol ND ND 10 
1,2-Dichlorobenzene ND ND 10 

2-Methylphenol ND ND 10 
Bis(2-chloroisopropyl) Ether ND ND 10 1 3- and 4- Methylphenol* ND ND 10 

N-Nlrosodi-n-propylamine ND ND 10 
Hewchloroethane ND ND 10 

I Nitrobenzene ND ND 10 
lsophorone ND ND 10 

2-Nlrophenol ND ND 10 
2,4-Dimethylphenol ND ND 10 ) Bii(2-chloroethoy) methane ND ND 10 

Benzoic Acid ND ND 50 
2,4-Dichlorophenol ND ND 10 

I 1,2,4-Trichlorobenzene ND ND 10 
Naphthalene ND ND 10 

4-Chloroaniline ND ND 10 
2,6-Dichlorophenol ND ND 10 

Hewchlorobutadiene ND ND 10 
4-Chloro-3-methylphenol ND ND 10 

2-Methylnaphthalene ND ND 10 
1-Methylnaphthalene ND ND 10 [ Hewchlorocyclopentadiene ND ND 10 
2,4,6-Trichlorophenol ND ND 10 

I 
2,4,5Trichlorophenol ND ND 10 
2-Chloronaphthalene ND ND 10 

2-Nlroaniline ND ND 10 
Dimethyl Phthalate ND ND 10 

I Acenaphthylene ND ND 10 
2,6-Dinitrotoluene ND ND 10 

3-Nlroaniline ND ND 10 

D Not Detected 
Quantified as 4-Methylphenol 

I 
I 
I @ 9 AGRA 
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u Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Lany Hansen 
Sample Matrix Water 

Service Request No.: MOO01 70 
Report Date: 03/31/00 
Report No.: 0001 7006b 
C.O.C. No.: 4755 

Sample Name: 
Lab Code: 

I 
Acenaphthene 

2,4-Dinitrophenol 
4-Nlrophenol 
Dibenzofuran 

2,4-Dinitrotoluene 1 2.3,4.6-Tetrachlorophenol 
Diethyl Phthalate 

Fluorene 
4-Chlomphenyl Phenyl Ether 

4-Nlroaniline 
Azobenzene 

2-Methyl-4,6-dinitrophenol ) N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 

Hewchlorobenzene ) Psntachlomphenol (PCP) 
Phenanthrene 

Anthracene 
Carbazole 

Di-n-butyl Phthalate 
Fluoranthene 

Benzidine 
Pyrene 

Butyl Benryl Phthalate 
Benzo(a)anthracene 

I 3,3'-Dichlorobenzidine 
Chrysene 

Bis(2-ethylhexyl) Phthalate 
Di-n-octyl Phthalate 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Indeno(1,2,3-c,d)pyrene I Dibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

Semivolatile Organic Compounds by GCIMSD 
EPA Methods 351 0C18270C 

CIQIL(PP~) 

52-GW Lab Blank Reporting 
170-1 170-MB Limit 
ND ND 10 
ND ND 25 
ND ND 25 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 25 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 25 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 50 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND ND 10 
ND NU 10 
ND ND 10 
ND ND 10 
ND ND 10 

I Sample Date: 0311 5/00 03/20/00 
Extraction Date: 03/20/00 03/20/00 

Analysis Date: 03/22/00 03/22/00 

&) Not Detected 

@ AGRA 
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Project: Rio Salado 
Project No.: 0-1 1 7-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

Semivolatile Organic Compounds by GCIMSD 
EPA Methods 3510Cl8270C 

P ~ ~ L ( P P ~ )  

( Surrogate Recoveries: 

Sample Name: 52-GW 
Lab Code: 170-1 

Analysis Date: 03/22/00 
2-Fluorophenol: 20%(a) 

I Phenol-d5: 14%(a) 
Nitrobenzene-d5: 71 % 
2-Fluorobiphenyi: 74% 

I 
2,4,6-Tribromophenol: 53%(a) 

pTerphenyidl4: 91 % 

Lab Blank 
170-MB 
03/22/00 Control Limits 

50% 46%-77% 
33%(b) 55%-78% 
81 % 65%-92% 
82% 67%-110% 
72% 54%-105% 
108% 80%-121% 

Service Request No.: AZ000170 
Report Date: 03/31 100 
Report No.: 00017006~ 
C.O.C. No.: 4755 

E a) Outside of acceptance limits due to matrixeffects. An unbreakable emulsion formed during sample preparation. 
b) Outside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction to be outside acceptance 

limits without affecting acceptability of the data. 

9 AGRA - 
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Project: Rio Salado 

I Project No.: 0-1 17-001 007 
Project Manager: Lany Hansen 

Sample Matrbc Water 

Service Request No.: AZ000170 
Report Date: 03/31/00 
Report No.: 0001 7007 

C.O.C.: 4755 

QC Data Report 
Blank Spike Summary 

Semivolatile Organic Compounds by GCIMS 
EPA Methods 351 OC18270C 

CIQ/L(PP~) 

I 
AEE Relati i  

Spike Percent Blank Percent O h  Recovery Percent 
Sample Name: Lab Blank Level Blank Recovery Spike Reco~r;  Acceptance Difference 

Lab Code: 170-MB (pgk) Spike (BS) Duplicate (BSD) Criteria (RPD) 

I Phenol 4 0  80 37 46(a) 38 48(a) 56%-72% 3 
2-Chlorophenol 4 0  80 71 70 88(a) 64Oh-81% 1 

4-Chloro-%methylphenol 
4-Nitrophenol ( Pentachlorophenol 

1 ,4-Dichlorobenzene 
N-Nitrosodi-n-propylamine 

1 $24-Trichlombenzene 
Acenaphthene 

B 
2,4-~initrotoluene 

Pyrene 

Sample Date: 
Extraction Date: 

Analysis Date: 

I 
Surrogate Recovery: 

2-Fluorophenol: 
Phenol-d5: 

Nitrobenzene-d5: 
2-Fluorobiphenyi: 1 2.4.6-Tribromophenol: 
pTerphenyl-d 14: 

5 - - 
Acceptance 

Limits 
46%-77% 
55%-78% 
65%-92% 
67%-100% 
54%-105% 
80%-121% 

pike Source: AEE 97-03-79-4 & ) Outside of AEE acceptance limits. Since the recovery is within USEPA method specified guidance limits, it is the 
opinion of the laboratory that usability of the data has not been adversely affected. 

) Outside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction to be outside acceptance El its without affecting acceptability of the data. 

&?!- &f:- 
ature of Chemist 

AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

I 
I 

Service Request No.: AZ000170 
Report Date: 03/31/00 
Report No.: 0001 7008 

C.O.C.: 4755 

I QC Data Report 
MSIMSD Summary 

Semivolatile Organic Compounds by GClMS 
EPA Methods 3510C18270C 

vg/L(ppb) 

I AEE Relative 
Spike Percent Matrix Percent % Recovery Percent 

Sample Name: Batch QC Level Matrix Recovery Spike Recovery Acceptance Difference 

I 
Lab Code: 162-1 (pgk) Spike (MS) Duplicate (MSD) Criteria (RPD) 

Phenol e l 0  80 28 35(a) 33 4 1 37%-73% 16 
2-Chlorophenol e l  0 80 54 68 68 85 38%-92% 23 

4-Chloro-3-methylphenol e l  0 80 57 7 1 69 86 71 %-88% 19 

I 4-Nitrophenol <25 80 3 1 39 30 38 35%-110% 3 
Pentachlorophenol <25 80 32 40(a) 28 35(a) 47%-160% 13 

1 ,4-Dichlorobenzene e l  0 40 23 58 32 80 45%-94% 33 
N-Nitrosodi-n-propylamine e l  0 40 30 75 34 85 39%-91% 12 I 1.2.4-T"ch1orobenzene e l  0 40 26 65 35 88 33%-107% 30 

Acenaphthene e l  0 40 3 1 78 35 88 58%-103% 12 

I 2,4-Dinitrotoluene e l  0 40 33 82 34 85 63%-111% 3 
Pyene e l 0  40 37 92 38 95 94%-105% 3 

Sample Date: 0311 3/00 - 0311 3/00 - 0311 3/00 - - 

I Extraction Date: 03/20/00 - 03120/00 - 03/20/00 - - 
Analysis Date: 03/22/00 - 03/22/00 - 03/22/00 - - 

Acceptance 

I Surrogate Recovery: Limits 
2-Fluorophenol: 37%(a) - 37%(a) - 45%(a) - 46%-77% 

Phenol-d5: 25%(a) - 24%(a) - 30%(a) - 55%-78% 
Nitrobenzene-d5: 71 % - 60%(a) .. 72% - 65%-92% 
2-Fluorobiphenyl: 77% 5 68% - 78% - 67%-100% I 2.4.6-Tribromophenol: 58% - 57% - 63% - 54%-105% 
pTerphenyl-d14: 90% - 87% - 82% 5 80%-121% 

B p i k e  Source: AEE 97-03-79-4 
(a) Outside of acceptance limls due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

I 
I 

/I 

------, 
@ AGRA 
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I 
Project: Rio Salado Service Request No.: AZ000170 

Project No.: 0-1 17-001007 Report Date: 03/29/00 
Project Manager: Lany Hansen Report No.: 0001 7003 

Sample Matrix Water C.O.C. No.: 4755 

I Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351 018082 

c ( ~ / L ( P P ~ )  

I Sample Name: 6-2-GW Lab Blank Reporting 
Lab Code: 170-1 170-MB Limit 

1 Aroclor 101 6 ND ND 0.5 
Aroclor 1221 ND ND 1 .O 
Aroclor 1232 ND ND 0.5 

I 
Aroclor 1242 ND ND 0.5 
Aroclor 1248 ND ND 0.5 
Aroclor 1254 ND ND 0.5 
Aroclor 1260 ND ND 0.5 

I Sample Date: 0311 5/00 03/20/00 
Extraction Date: 03/20/00 03/20/00 

Analysis Date: 03/24/00 03/24/00 
%Recovery I Surrogate Recoveries: Acceptance 

Decachlorobiphenyl: 37%(a) 90% 70%-130% 

E D  Not Detected 
(a) Outside of acceptance limls due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

I 
I 
I 
I 
I 
i 
i 

& c ,  
r n a t u r e  of Chemist 

r 

QC Review 

@ @ AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

Service Request No.: AZ000170 
Report Date: 03/29/00 
Report No.: 00017004 

C.O.C.: 4755 

I QC Data Report - 
Blank Spike Summary 

I Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351 018082 

tJg/L(ppb) 
Relative 

Spike Percent Blank Percent % Recovery Percent 1 Sample Name: Lab Blank Lee l  Blank Recovery Spike Recovery Acceptance Difference 
Lab Code: 170-MB (pgk) Spike (BS) Duplicate (BSD) Criteria (RPD) 

1 Aroclor 1016 c0.5 2.5 2.3 92 2.0 80 70%-130% 14 
Aroclor 1260 c0.5 2.5 2.3 92 2.6 1 04 70%-130% 12 

Sample Date: 03/20/00 - 03/20/00 - 03/20/00 - I Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - 
Analysis Date: 03/24/00 - 03/24/00 5 03/24/00 - 

I Surrogate Recovery: Control Limits 
Decachlorobiphenyl: 90% - 96% - 111% - 70%-130% 

D Not Detected 
pike Source: AEE #99-06-34-1 

6 ~L4&", 
ignature of Chemist 

9 AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

QC Data Report 

Service Request No.: AZ000170 
Report Date: 03/29/00 
Report No.: 0001 7005 

C.O.C.: 4755 

MSlMSD Summary 
Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 

EPA Methods 351018082 
vglL(ppb) 

Relative 
Spike Percent Matrix Percent % Recovery Percent 

I 
Sample Name: Batch QC Level Matrix Recovery Spike Recovery Acceptance Difference 

Lab Code: 175-2 (pgR) Spike (MS) Duplicate (MSD) Criteria (RPD) 
Aroclor 101 6 <0.5 2.5 2.4 96 2.0 80 70%-130% 18 ~ ~ - - -  - ~ 

Aroclor 1260 <0.5 2.5 2.4 96 1.9 76 70%-130% 23 

Sample Date: 0311 5/00 .* 0311 5/00 41 0311 5/00 LI 

Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - 
I Analysis Date: 03/24/00 - 03/24/00 - 03/24/00 - 

Surrogate Recovery: Control Limits 

a Decachlorobiphenyl: 41 %(a) - 100% - 78% - 70%-130% 

D Not Detected 
Source: AEE #99-06-34-1 

) Outside of acceptance limits due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

I Sample Name: 
Lab Code: 
alpha-BHC 

I beta-BHC 
gamma-BHC 

delta-BHC 
Heptachlor 

Aldrin I Heptachlor epoxide 
alpha-Chlordane 

gamma-Chlordane 
Endosulfan I 

4.4'-DDE 
Dieldrin 
Endrin 

4,4'-DDD 
Endosulfan II 

Endrin aldehyde 
4,4'-DDT 

Endosulfan sulfate 
Methoxychlor 

I Endrin ketone 
Toxaphene 

Service Request No.: AZ000170 
Report Date: 0411 0100 
Report No.: 0001 7009 
C.O.C. No.: 4755 

Organochlorine Pesticides by GCIECD 
EPA Methods 351 018081A 

P ~ / L ( P P ~ )  

B-2-GW Lab Blank 
170-1 170-MB 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

Reporting 
Limit 
0.04 

Sample Date: 0311 5/00 03/20/00 
Extraction Date: 03/20/00 03/20/00 

Analysis Date: 04/05/00 04/05/00 
% Recovery ( Surrogate Recoveries: Acceptance 

2,4,5,6-tetrachloro-m-xylene 70% 64% 50%-118% 
Decachlorobiphenyl 32%(a) 95% 83%-124% 

D Not Detected & ) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during 
sample preparation. 

D d n  dn, 
Signature of Chemist 

9 AGRA 
ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

QC Data Report 
Blank Spike Summary 

Organochlorine Pesticides by GClECD 
EPA Methods 354518081A 

lJS/kg(PPb) 
As Received Basis 

Sample Name: Lab Blank 
Lab Code: 170-MB 

gamma-BHC ~ 0 . 0 4  
Heptachlor ~ 0 . 0 4  

Aldrin <0.04 
Dieldrin ~ 0 . 0 4  
Endrin ~ 0 . 0 4  

4,4'-DDT C0.04 

Spike 
Level 

0 
1 .o 
1 .o 
1 .o 
2.5 
2.5 
2.5 

Blank 
Spike 

0 
0.9 
0.9 
0.9 
2.5 
2.4 
2.3 

Blank 
Percent Spike 
Recovery Duplicate 

(BS) (BSD) 
90 0.9 

Service Request No.: AZ000170 
Report Date: 0411 0100 
Report No.: 00017010 
C.O.C. No.: 4755 

Percent 
Recovery 

(BSD) 
90 
80 
80 
100 
92 
92 

Relative 
Percent 

Control Difference 
Limits (RPD) 

70%-130% < 1 

Sample Date: 03/20/00 - 03/20/00 - 03/20/00 - - 
Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - - 

Analysis Date: 04/05/00 - 04/05/00 - 04/05/00 - ... 
Surrogate Recovery: Control Limits I 2.4.5,6-Tetrachloro-m-xylene: 64% - 70% - 67% - 50%-118% 
Decachlorobiphenyl: 95% - 100% - 100% - 83%-124% 

Bpike Source: 99-0632-1 

ignature of Chemist 
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Project: Rio Salado Service Requrst No.: AZ000170 
Project No.: 0-1 17-001 007 Report Date: 04/10/00 

Project Manager: Larry Hansen Report No.: 0001701 1 

I 
Sample Matrix: Water C.O.C. No.: 4755 

QC Data Report - Matrix Spike Recoveries 
Organochlorine Pesticides by GCIECD 

EPA Methods 351018081A 
IJglL(ppb) 

Matrix Relative 

I Spike Matrix Percent Spike Percent Percent 
Sample Name: Batch QC Level Spike Recovery Duplicate Recovery Control Difference 

Lab Code: 175-1 (pglkg) (MS) (MS) (MSD) (MSU) Limiis (RPD) 
gamma-BHC c0.04 1 .O 1 .O 100 0.8 80 70%-130% 22 

Heptachlor ~ 0 . 0 4  1.0 1 .O 100 0.8 80 70%-130% 22 
Aldrin e0.04 1 .O 0.9 90 0.8 80 70%-130% 12 

I Dieldrin ~ 0 . 0 4  2.5 2.6 1 04 2.3 92 70%-130% 12 
Endrin ~ 0 . 0 4  2.5 2.6 1 04 2.3 92 70%-130% 12 

4,4'-DDT e0.04 2.5 2.4 96 2.2 88 70%-130% 9 

Sample Date: 0311 5/00 5 0311 5/00 5 0311 5/00 - ... 
Extraction Date: 03120100 5 0312OlOO 5 03120100 - - 

Analysis Date: 04/05/00 5 04/05/00 - 04/05/00 ... - 

1 Surrogate Recovery: Control Limits 
2,4,5,6Telachlor~m-xylene: 62% 5 70% 5 64% - 50%-118% 
Decachlorobiphenyl: 26%(a) 5 26%(a) 5 25%(a) ... 83%-124% 

pike Source: 99-0632-1 
) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during sample preparation. 

.- 
&fi 6 -. -- - 

QC Review 
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1 NCnINI I RING CIIOBAL SOLUflONS 
4863 

7477 SW Tech Center D r~ve  
Portland Oregon. U S A 97223-8025 
Tel (503)639-3400 Fax (503) 620-7892 CHAIN OF CUSTODY 
PROJECT PROJECT No 

ANALYSIS REQUESTED (c~rc le ,  check box or wrtte preferred method In box) 

SAMPLE RECEIPT 

TOTAL L CONTAINERS 

CONDITION OF CONTAINERS 

CONDITION OF SEALS 

4- - 

S 2 I 
0 m .% . 

E wb 

PHONE No N 
0 m . 
N 
0 (D 

d 4 
W 
Z 

CONTAINERS 
SAMPLE l D DATE TIME MATRIX ($ESEWATIVE 

1 I I 

,314~ 17: 3 e IrJ [ 

LABORATORY 

SHIPPING I D / AIRBILL L 

CARRIER 

DOT DESIGNATION 

--- 

2 

3 

4 

5 

6 

7 

8 

RELINQUISHED BY / AFFILIATION DATE TIME ACCEPTED BY / AFFILIATION 
/ 

-- 

TURNAROUND TIME 

-I 8 HOUR 

J 24 HOUR 

J 1 WEEK 

WEEK (standard) 

J OTHER 

I 

DATE 

~,R~~'19&~;7,"ents 
J LEVEL I 

&VEL 11 

J LEVEL II wlprqed speclle 
Dupllcates/Splkes 

U L m I  Ill 
(Full val~datlon package) 

TIME 

3 

- 

9 

COMMENTS / INSTRUCTIONS 

& 

/a .' & 

10 

---- --- 

AGRA Earth h Env~ronrnental Inc (10/97) 

------- 

--- 

- ------ 



0 AGRA 
INGINf I RING GLORAL SOLUTIONS 

7477 SW Tech Center Drive 
Portland. Oregon. U.S.A. 97223-8025 
Tel (503)639-3400 Fax (503) 620-7892 

- 4755 

CHAIN OF CUSTODY 

PROJECT PROJECT No 

R l O  - a P o  o - l l ~ - o o ~ o o  7- ANALYSIS REQUESTED (c~rc le ,  check box or wrlte preferred method In box) 

REPORT TO PHONE No 

TIFFBNJ LOOFF 3 + a - ~ ~ 0  

RELINQUISHED BY I AFFILIATION DATE TIME ACCEPTED BY 1 AFFILIATION DATE TIME 
- 

I f rcne3,ssocvcD 
d ~ / m  1 0 : p  ~c ' i#cs  

2 

PROJECT MANGER 

L4-Y kk4rJSW 
SAMPLERS NAME (please pr~nl) 

T I F F A N Y  U O F F  

SAMPLE RECEIPT 

TOTAL N CONTAINERS 
b 

CONDITION OF CONTAINERS 

CONDITION OF SEALS 

1 

PHONE No 

PHONE No 

LABORATORY 

SHIPPING I D I AIRBILL N 1 .  
CARRIER 

DOT DESIGNATION 

SAMPLERS SIGNATURE 

0. 
DATE TIME 

2 
G:3o 

I 

3 

4 

5 

6 

7 

8 

- 

9 

10 

TURNAROUND TIME 

J 8 HOUR 

J 24 HOUR 

-I 1 WEEK 

J 2 WEEK (standard) 

'J OTHER 
I I 

MATRIX 

--- 
G Y )  

- 

~ ~ ~ ~ g ~ ~ $ ~ ) m e n t s  

u LEVEL I 

U LEVEL ll 

LEVEL 11 vdprqed specific 
Dupl~calesISp~kes 

u Leuel Ill 
(Full validation p d n g s )  

COMMENTS I INSTRUCTIONS 

~LlPt.c!  a6,63,ACl BA,B< 
CAI- t c o t U , C U r  Fe,_ 
)k) 9 , &FI I k I Nt 

?b, S b , % , n , q  o* 
I 

CONTAINERS 
PRESERVATIVE 

VAUouS 13 

, edsd I IV~TPAWS 

- -- - - 

. 





R V L  ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 
OnoGovernmnntGulch 8 P . O . B o x 9 2 9  rn Kelloqg, Idaho 83837-0929 8 Phmar (208)784-1258 8 F u r  (208)783-0891 

Client: Agra Earth & Environmental Job No: 93891 
Report Date: 3/23/00 

Sample ID: B-2-GW ( Collected: 3/14/00 1 7 ~ 3 0  By: SVL Sample:2290271229028 
Matrix: WATER Received : 3/16/00 

r 

PHYSICAL PROPERTIES TOT- DISSOLVED 
PH 7 . 7 8  
TDS, mg/L 549 
TSS, m g / ~  
Conductivity 

NONMETALS (mg/L) TOTAL DISSOLVED 
Alkalinity as CaC03 168 

Bicarbonate 168 
Carbonate <1.0  
Hydroxide 

chloride 176 
~luoride 
 itr rate-N 2 . 6 6  
orthophoephate 
sulfate 94 .9  

- 

This report has been checed and is certified to be accurate. 

UETALS (c0nt 'd) TOTAL DISSOLVED 
Chromium 0.129 < O .  005 
Cobalt 0 .056  0 .006  
copper 0 .283  < O .  003 
Gallium 
Iron 7 5 . 8  0 . 0 4  
~anthanum 
Lead < O .  04 <O. 04 
~ithium 
Magnesium 5 3 . 1  2 4 . 0  
nanganeee 6.35 0.306 
nercury 0 .0003  <O. 0002 
nolybdenum 
Nickel 0.187 <O. 023  
Phoephorue 
potassium 16 .2  5 .4  
scandium 

I 
I Signed: Date: </23,/&8 

3/2 /00 11x48 

METALS (mg/L) TOTAL DISSOLVED selenium 0.14 <o.  04 
Aluminum 103 0.049 Silica 
~ntimony <O. 032 <0.032 Silver 0 .007  < O .  006 
~rsenic < O .  04 <O. 04 sodium 104  114  
Barium 0.842 0.063 strontium 
Beryllium 0 .003  <0.002 Thallium < 0 . 1  < 0 . 1  
Bismuth Tin 
 oro on Titanium 
Cadmium 0.0025 ~ 0 . 0 0 2 4  vanadium 0.139 < O .  005 
Calcium 80 .5  5 7 . 7  Zinc 0 .162  <O. 003 

ADDITIONAL TESTS TOTAL DISSOLVED TOTAL DISSOLVED 
Hardness 42 0  itr rite-N <0.25*  
sulfide <O. 5  

~p -- 

*Elevated detection limit due to matrix interference. 



& ANALYTICAL, INC.  

I 

Q u a l i t y  C o n t r o l  R e p o r t  

P a r t  I P r e p  B l a n k  and L a b o r a t o r y  C o n t r o l  Sample 

[Tlient :Agra Earth & Environmental 

Analyte Method Matrix units 

11 Silver 
luminum #C senic 

11 Barium 

4 eryllium alcium 
admium EEium 
Iron 

t ardneas otassium 
agnesium 
anganese 
odium 
ickel 

Lead 
timony 

elenium r 
Thallium 
anadium 
nc 

ercury 
chloride 

I itrite-N itrate-N 
Sulfate, SO4 
lkalinity,caco3 
03, CaC03 
C03, CaCO3 

WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER 
WATER mg/L 
WATER mg/L 

Prep Blank1 

SVL JOB No. :93891 
Analyeis 

Tru-LCS-Found LCS %R Date I 

GEND : 
8 = Lmbomtory Control Smmplm LCS IR = LCS Pmrcmnt Rm-ry U/A = Hot Applicable 



k ANALYTICAL, INC. Quality Control Report 

Part I1 Duplicate and Spike Analysis 
i 

A 

e a t  Method ~ a t r i x  

:93891 
T e a t  

l i e n t  :Agra E a r t h  & E n v i r o n m e n t a l  
- Q C  SAMPLE ID 

3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22/00  
3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22/00  
3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22/00  
3 /22/00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  
3 /22 /00  

#?:- - DUP:/((-  + DUP)/2) 100) It D u p l i u t o  i d c a t m a  MSD. ma - Both k DUP n o t  dotoctd. 
SPIKE ADD col-, A - P-t  D i g o a t  Spike; 8R - P o r e o a t  Rmcornry M/A - Mot ~ r u 1 y x . d ;  R > 48 I b a u l t  nor0 than 4x t h o  ~ p i . 1 ~ 0  M d d  

Sample  1: SVL SAM N o . :  229027 C l i e n t  Sample ID: B-2- A T 
Sample  2: SVL SAM NO.: 229028 C l i e n t  s a m p l e  ID: B-2- *D 

D a t e  U n i t e  R e e u l t  
- D u p l i c a t e  

i 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

A1 200.7 WATER 2 mg/L 

8 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

P 200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 

ca 200.7 WATER 1 mg/L 

%a 200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 

3 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

C r  200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 8 200.7WATER 2 m g / L  

F e  200.7 WATER 1 mg/L 

B 200.7 WATER 2 mg/L 
8 200.7 WATER l m g / L  

200.7 WATER 1 mg/L 

i 200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 

Mn 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

N a  200.7WATER 2 m g / L  

3 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

Pb 200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7WATER 2 m g / L  

S e  200.7 WATER 1 mg/L 

3 200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 

i 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

SVL JOB NO 

Matrix s p i k e  

0.007 
<O. 006 

1 0 3  
0.049 

<0. 04 
KO. 04 

0.842 
0.063 
0.003 

<o. 002 
80.5 
57.7 

0.0025 
<0.0024 

0.056 
0.006 
0.129 

<O. 005  
0 .283  

<0. 003  
75.8 

0.04 
420 

16.2 
5.4 

53 .1  
24.0 

6.35 
0.306 

104  
114  

0.187 
<O. 023  
<O. 04 
<O. 04 
<O. 032 
<O. 032 

0.14 
<O. 04 
<0.1 
<0.1 

0.139 
<O. 005 

0.162 

R e a u l t  RPD% 

0.007 
<O. 006 

1 0 3  
<0.024 
<0. 04 
<O. 04 

0.833 
0.062 
0.003 

<0. 002 
80 .5  
57.0 

0.0033 
<0.0024 

0.054 
0.006 
0.131 

<O. 005 
0.280 

<0. 003 
75 .1  
<O. 02 

42 0 
16 .1  

5 .8  
53 .1  
23.7 

6.17 
0.301 

107 
1 1 5  

0.199 
0.028 

<O. 04 
<O. 04 
<O. 032 
<O. 032 

0.12 
<O. 04 
<0.1 
<0.1 

0.134 
<O. 005 

0.161 

R e e u l t  SPK ADD %R 

0.0 
UDL 
0.0 

200.0 
UDL 
UDL 
1.1 
1.6 
0.0 
UDL 
0.0 
1 .2  

27.6 
UDL 
3.6 
0.0 
1.5 
UDL 
1.1 
UDL 
0.9 

200.0 
0.0 
0.6 
7 .1  
0.0 
1 .3  
2.9 
1.6 
2.8 
0.9 
6.2 

200.0 
UDL 
UDL 
UDL 
UDL 

15.4 
UDL 
UDL 
UDL 
3.7 
UDL 
0.6 

0.949 1.00 
0.961 1 .00  A 

139 1 .00  
0 .943  1.00 
0.95 1.00 
0.97 1.00 
1.79 1.00 
0.986 1 .00  
0.900 1 .00  
0.910 1.00 

98.0 20.0 
73.2 20.0 A 

0.903 1 .00  
0 .981  1 .00  
0.969 1.00 
0.962 1.00 
1.05 1.00 
0.946 1 .00  
1.28 1 .00  
0.944 1.00 

87.7 10.0 
9.75 10.0 

5 6 1  132  
43.6 30.0 
32.6 30.0 
76.8 20.0 
39.7 20.0 

7.00 1.00 
1 .21  1.00 

119 20 .0  
115  20 .0  

1.08 1.00 
0.944 1.00 
0.88 1.00 
0.94 1 .00  
0.906 1.00 A 
0.922 1.00 
1.02 1 .00  
0.92 1 .00  
0.8 1.00 A 
0.8 1.00 
1.07 1.00 
0.961 1.00 
1.09 1.00 

94.2 
96 .1  

R >4S 
89.4 
95.0 
97.0 
94 .8  
92.3 
89.7 
91.0 
87 .5  
77 .5  
90 .1  
9 8 . 1  
91 .3  
95.6 
9 2 . 1  
94.6 
99.7 
94.4 

119 .0  
97 .1  

106 .8  
91.3 
90.7 

118 .5  
78 .5  

R >4S 
90.4 
75.0 

R >4S 
89 .3  
94.4 
88.0 
94.0 
90.6 
92.2 
88.0 
92.0 
80.0 
80.0 
9 3 . 1  
9 6 . 1  
92 .8  



2!L ANALYTICAL, INC. Quali ty  Control Report 

SVL JOB N o  :93891 
--Qc SAUPLE ID - D u p l i c a t e  Matrix S p i k e  T e s t  

s t  Method M a t r i x  u n i t s  R e s u l t  R e s u l t  RPD% R e s u l t  SPK ADD %R D a t e  . 
200.7 WATER 2 mg/L <O. 003 <O. 003 UDL 0.995 1 .00  99 .5  3 /22 /00  
245 .1  WATER 1 mg/L 0.0003 0.0003 0.0 0.0013 0.0010 100 .0  3 /21 /00  
245 .1  WATER 2 mg/L <0.0002 <0.0002 UDL 0.0012 0.0010 120 .0  3 /21 /00  

C 1 300.0  WATER 1 mg/L 

z -N 300 .0  WATER 1 mg/L 
-N 300.0 WATER 1 mg/L 

300.0 WATER 1 mg/L 

f 310 .1  WATER 1 mg/L 
310 .1  WATER 1 mg/L 

3 310.1WATER l m g / L  
pH 1 5 0 . 1  WATER 1 

160.1  WATER 1 mg/L 

GEND : - (IGAII - DUP:/((SAM + DUP)/2)  1 0 0 )  I( in D u p l i c a t e  i a d i c a t m s  MSD. UDL B o t h  SAM L DUP n o t  h t m c t d .  

XE ADD column, A = P o s t  Diqmst  S p i k e ;  = P m r c m t  h c w m r y  u/A = mat h l y x o d ;  R 48  = h s u l t  more  t h a n  4X thm S p i k e  M B' s a m p l e  1: s v ~  SAM NO.: 229027 c l i e n t  s a m p l e  ID: B-2-GW T 
QC Sample  2: SVL SAM NO.: 229028 c l i e n t  Sample ID: B-2- A D 

176  
<0.25* 

2.66 
94.9 

168  
<1.0 

168  
7.78 

549 

180  
<O .25* 

2.67 
95.4 

170  
<1. 0  

17  0 
7.74 

560 

2.2 
UDL 
0.4 
0.5 
1 .2  
UDL 
1 .2  
0.5 
2.0 

228  50.0 
10 .3  10.0 

4.58 2.00 
147  50.0 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

104.0 
103.0 

96.0 
104.2 
N/A 
N/A 
N/A 
N/A 
N/A 

3 /16/00  
3 /16 /00  
3 /16/00  
3 /16 /00  
3 /20 /00  
3 /20/00  
3 /20 /00  
3 /20 /00  
3 /16/00  
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I Project: Rio Salado Service Request No.: AZ000175 
Project No.: 0-1 17-001 007 Report Date: 03/21/00 

Pro'ect Manager: Lany Hansen Re rt No.: 0001 7501 
Ample  Matrix Water c.$c. No.: 4756 

Volatile Organic Compounds by GCIMSD 
EPA Methods 5030B18260B 

PS/L(PP~) 

Sample Name: 
Lab Code: 

I Dichlorodifluoromethane 
Chloromethane 

Vinyl Chloride 
Bromomethane 

Chloroethane 
Trichlorofluorornethane 

1 , l  -Dichloroethene 
Acetone 

Carbon Disulfde 
Methylene Chloride 

I 
trans-1 ,2-Dichloroethene 

MTBE 
1 ,I -Dichloroethane 

2,2-Dichloropropane 
cis-l,2-Dichloroethene 

2-Butanone(MEK) 
Bromochloromethane 

Chloroform 1 1 , l  ,1-Trichloroethane 
Carbon Tetrachloride 
1,l-Dichloropropene 

1 Benzene 
1,2-Dichloroethane 

Trichloroethene 
1,2-Dichloropropane 

Dibromomethane 1 Brom~dichlorornethane 
cis-1,3-Dichloropropene 

-Methyl-2-Pentanone(M1BK) 
Toluene 

trans-l,3-Dichloropropene 

I 
1,12-Trichloroethane 

Tetrachloroethene 
2-Hew none 

1 ,3-Dichloropropane 
Dibromochloromethane I 1 2-Dibromoethane 

Chlorobenzene 
1 ,I ,I 2-Tetrachloroethane 

I Ethylbenzene 
m,pXylene 

o-Xylene 
Styrene 

Not Detected 

Lab Blank Reporting 
Limit 
1 .o 
5.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
20 
1 .o 
5.0 
1 .o 
1 .o 
1 .o 
1 .o - .. 
I .u 

10 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
10 
1 .o 
1 .o 
1 .o 
1 .o 
10 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
2.0 
1 .o 
1 .o 

@ AGRA 
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B Project: Rio Salado Service Request No.: AZ000175 
Project No.: 0-1 17-001 007 Report Date: 03/21/00 

Project Manager: Larry Hansen Report No.: 0001 7501 b 

I 
Sample Matrix Water C.O.C. No.: 4756 

Volatile Organic Compounds by GCIMSD 
EPA Methods 5030Bl8260B 

Sample Name: 53-GW 
lab Code: 175-1 
Bromoform ND 

Isopropyl benzene 
Bromobenzene ) 1.1.2.2-Tetrachloroethane 

1,2,3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

1,3,5-Trimethylbenzene 
tert-Butyl benzene 1 1 $2.4-Trimethylbenzene 
seoButylbenzene 

1,3-Dichlorobenzene 
4-lsopropyltoluene I 1.4-Dichlombenzene 

1,2-Dichlorobenzene 
n-Butylbenzene 

,2-Dibromo-3-Chloropropane ' 1 $24-Trichlorobenzene 
Hewchlorobutadiene 

Naphthalene ( 1 $2.3-Trichlorobenzene 
Wnyl Acetate 

I 2-Chloroethylvinyl Ether 

Sample Date: 
Analysis Date: 

4 Surrogate Recoveries: 
Dibromofluoromethane: 109% 

Toluene-d,: 98% 1 4-Bmmofluorobenzene: 108% 

r D Not Detected 

Lab Blank Reporting 
Limit 
5.0 

Control 
Limits 

81 %-115% 
88%-106% 
88%-111% 

9 AGRA 
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I Project: Rio Salado 
Project No.: 0-1 17-001007 

Project Manager: Larry Hansen 

I 
Sample Matrix Water 

Service Request No.: AZ000175 
Report Date: 03/21/00 
Report No.: 00017502 
C.O.C. No.: 4756 

QC Data Report 
MSIMSD summary 

Volatile Organic Compounds by GCIMSD 
EPA Methods 50308182608 

lJglL(ppb) 

I Relative 
Spike Percent Matrix Percent % Recovery Percent 

Sample Name: Batch QC Level Matrix Recovery Spike Recovery Control Difference 
Lab Code: 147-1 (pgR) Spike (MS) Duplicate (MSD) Criteria (RPD) I 1 .l - Dichloroethene 4 . 0  50.0 59.5 119 58.3 117 84% - 136% 2 - 

Benzene 4 . 0  50.0 51 .O 1 02 51.4 103 92% - 112% < 1 
Trichloroethene 8.34 50.0 57.4 98 58.8 101 86% - 116% 2 

Toluene 4 . 0  50.0 49.4 99 49.1 98 79% - 116% < 1 
Chlombenzene <I .0 50.0 50.8 1 02 51.3 103 90% - 111% < 1 

Sample Date: 03/08/00 - 03/08/00 .. 03/08/00 - 1 Analysis Date: 03ROMO - 03/20/00 - 03120/00 - 
Control I Surrogate Recovery: Limits 

Dibromofluoromethane: 1 10% - 108% - 105% - 81 %-115% 

Toluene-d8: 97% .. 97% .. 97% - 88%-106% I CBromofluombenzene: 105% - 107% - 107% .. 88%-111% 

D Not Detected 
pike Source: Ultra Scientific, CLP-100N, Lot M-1791. 

QC Review 

@ AGRA 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

Service Request No.: AZ000175 
Report Date: 0411 0100 
Report No.: 00017510 
C.O.C. No.: 4756 

Semivolatile Organic Compounds by GCIMSD 
EPA Methods 351 0Cl8270C 

I CIBIL(PP~) 

Sample Name: 53-GW B-4-GW Lab Blank Lab Blank Reporting 
Lab Code: 175-1 175-2 175-MB1 175-MB2 Limit 

Pyridine ND ND ND ND 25 ( N-Nitrosodimethylamine ND ND ND ND 25 
Aniline ND ND ND ND 25 
Phenol [ Bis(2-chloroethyl) Ether 

2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Benzyl Alcohol 
1 ,2-Dichlorobenzene 

2-Methylphenol 
Bis(2-chloroisopropyl) Ether 

3- and 4- Methylphenol* 
N-Nitrosodi-n-propylamine 

Hexachloroethane 
Nitrobenzene 

lsophorone 
2-Nitrophenol 

2,4-Dimethylphenol 
Bis(2-chloroethoxy) methane 

Benzoic Acid 
2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 
Naphthalene 

4-Chloroaniline 
2,SDichlorophenol 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 

2-Methylnaphthalene 
1 -Methylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4.5-Trichlorophenol 
2-Chloronaphthalene 

2-Nitroaniline 
Dimethyl Phthalate 

Acenaphthylene 
2,bDinitrotoluene 

3-Nitroaniline 

ND Not Detected 
Quantified as 4-Methylphenol 

9 AGRA 
- 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

Sample Name: 
lab Code: 

Acenaphthene 
2,4-Dinitrophenol 

4-Nitrophenol 
Dibenzofuran 

2,4-Dinitrotoluene 
2.3.4,6-Tetrachlorophenol 

Diethyl Phthalate 
Fluorene ( 4-Chlorophenyl Phenyl Ether 

4-Nitroaniline 
Azobenzene ( 2-Methyl-4.6-dinitrophenol 

N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 

Hexachlorobenzene ) Pentachlomphenol (PCP) 
Phenanthrene 

I 
Anthracene 

Carbazole 
Di-n-butyl Phthalate 

Fluoranthene 

I Benzidine 
Pyrene 

Butyl Benzyl Phthalate 

I 
Benzo(a)anthracene 

3,3'-Dichlorobenzidine 
Chrysene 

Bis(2-ethylhexyl) Phthalate 
Di-n-octyl Phthalate 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Indeno(l,2,3-c,d)pyrene m Dibenzo(a.h)anthracene 

Benzo(g,h,i)perylene 

Service Request No.: A2000175 
Report Date: 0411 0100 
Report No.: 0001 751 0b 
C.O.C. No.: 4756 

Semivolatile Organic Compounds by GCIMSD 
EPA Methods 3510C18270C 

Lab Blank 
175-ME1 

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

Lab Blank 

I Sample Date: 0311 5/00 0311 5/00 03/20/00 03/22/00 
Extraction Date: 03/20/00 03/22/00 03/20/00 03/22/00 

Analysis Date: 03/22/00 03/23/00 03/22/00 03/23/00 

E D  Not Detected 

Reporting 
Limit 

10 
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Project: Rio Salado Service Request No.: AZ000175 
Project No.: 0-1 17-001 007 Report Date: 0411 0100 

Project Manager: Larry Hansen Report No.: 0001 7510c 

I 
Sample Matrix: Water C.O.C. No.: 4756 

Semivolatile Organic Compounds by GCIMSD 
EPA Methods 3510C18270C 

( Surrogate Recoveries: 

I Sample Name: B-3-GW B-4-GW Lab Blank Lab Blank 
Lab Code: 175-1 175-2 175-MB1 175-MB2 

Analysis Date: 03/22/00 03123100 03/22/00 03123100 Control Limits 

I 
2-Fluorophenol: 1 1 %(a) 41 %(a) 50% 48 % 46%-77% 

Phenold5: 7%(a) 29%(a) 33%(b) 33%(b) 55%-78% 
Nitrobenzened5: 72% 75% 81 % 79% 65%-92% 
2-Fluorobiphenyl: 74% 77% 82% 84% 67%-110% 

I 2,4,6-Tribromophenol: 36%(a) 67% 71% 66% 54%-105% 
p-Terphenyld14: 89% 73%(a) 107% 79%(b) 80%-121% 

utside of acceptance limits due to matrix effects. An unbreakable emulsion formed during 
mple preparation. k o  

(b) Outside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction 
be outside acceptance limits without affecting acceptability of the data. 

9 AGRA 
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I Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 

I Sample Matrix: Water 

Service Request No.: AZ000175 
Report Date: 0411 0100 
Report No.: 0001751 1 

C.O.C.: 4756 

QC Data Report 
Blank Spike Summary 

Semivolatile Organic Compounds by GCIMS 
EPA Methods 351 OC18270C 

IJQ/L(PP~) 

Spike Percent Blank Percent 
Sample Name: Lab Blank ~ e v e l  Blank Recovery Spike Recovery 

I Lab Code: 175-MB1 (pg/L) Spike (BS) Duplicate (BSD) 
Phenol < I0  80 37 46(a) 38 48(a) 

2-Chlorophenol 

I 4-Chloro-3-methylphenol 
4-Nitrophenol 

Pentachlorophenol 
1 ,4-Dichlorobenzene 

N-Nitrosodi-n-propylamine 
1.2.4-Trichlorobenzene 

Acenaphthene 

I 2,4-Dinitrotoluene 
Pyrene 

AEE Relative 
% Recovery Percent 
Acceptance Difference 

Criteria (RPD) 
56%-72% 3 

I Sample Date: 03/20/00 - 03/20/00 - 03/20/00 - Z 

Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - - 
Analysis Date: 03/22/00 - 03/22/00 - 03/22/00 - - 

Acceptance I Surrogate Recovery: Limits 
2-Fluorophenol: 50% - 49% - 49% - 46%-77% 

Phenol-d5: 33%(b) - 34%(b) -. 33%(b) - 55%-78% 
Nitrobenzene-d5: 81 % - 80% - 84% - 65%-92% ( 2-Fluorobiphenyl: 82% - 78% - 87% - 67%-100% 

2,4,6-Tribromophenol: 71 % - 70% - 74% - 54%-105% 
p-Terphenyl-d14: 107% - 100% - 107% - 80%-121% 

(pike Source: AEE 97-03-79-4 
(a) Outside of AEE acceptance limits. Since the recovery is within USEPA method specified guidance limits, 

is the opinion of the laboratory that usability of the data has not been adversely affected. 
utside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction to be outside 

acceptance limits without affecting acceptability of the data. 

a AGRA 
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Project: Rio Salado Service Request No.: AZ000175 
Project No.: 0-1 17-001007 Report Date: 0411 0100 

Project Manager: Larry Hansen Report No.: 0001751 3 

' I Sample Matrix Water C.O.C.: 4756 

QC Data Report 

' I Blank Spike Summary 
Semivolatile Organic Compounds by GCIMS 

EPA Methods 3510C18270C 
IJg/L(ppb) 

I AEE Relative 
Spike Percent Blank Percent O h  Recovery Percent 

Sample Name: Lab Blank Level Blank Recovery Spike Recovery Acceptance Difference 

I Lab Code: 175-MB2 (pgR) Spike (BS) Duplicate (BSD) Criteria (RPD) 
Phenol 4 0  80 33 41 (a) 39 49(a) 56%-72% 17 

2-Chlorophenol 4 0  80 63 79 73 9 1 64%-81% 15 
4-Chloro-3-methylphenol <I0 80 7 1 89 77 96 61 Oh-97% 8 

4-Nitrophenol <25 80 23 29(a) 28 35(a) 42%-65% 20 I Pentachlomphenol R 5  80 48 60 54 68 24%-109% 12 
1,4-Dichlorobenzene <I0 40 32 80 3 1 78 61 %-76% 3 

N-Nitrosodi-n-propylamine e l  0 40 36 39 98 63%-85% 8 1 12.4-Trichlombenrene < I  0 40 35 88(a) 34 85 64%-84% 3 
Acenaphthene 4 0  40 37 93 38 95 75Oh96% 3 

I 2,4-Dinitrotoluene <I0 40 31 78 33 82 52%-107% 6 
Pyrene 4 0  40 40 100 42 105 93%-111% 5 

I 
Sample Date: 03/22/00 

Extraction Date: 03/22/00 
Analysis Date: 03/23/00 

I Surrogate Recovery: 
2-Fluorophenol: 48% 

Phenol-d5: 33%(b) 

I Nitrobenzene-d5: 80% 
2-Fluorobiphenyl: 84% 

2,4,6-Tribromophenol: 66% 
pTerphenyl-d14: 79% 

l p i k e  Source: AEE 97-03-79-4 

4 

4 

4 

Acceptance 
Limits 

46%-77% 
55%-78% 
65%-92% 
67%-100% 
54%-105% 
80%-121% 

) Outside of AEE acceptance limits. Since the recovery is within USEPA method specified guidance limits, it is the 
pinion of the laboratory that usability of the data has not been adversely affected. t ) Outside of acceptance limits. USEPA Method 8270 allows one surrogate from each fraction to be outside 
cceptance limits wlhout affecting acceptability of the data. 

@ AGRA 
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I Project: Rio Salado Service Request No.: AZ000175 
Project No.: 0-1 17-001 007 Report Date: 0411 0100 

Project Manager: Larry Hansen Report No.: 0001 7512 

I 
Sample Matrix: Water C.O.C.: 4756 

QC Data Report 

I 
MSIMSD Summary 

Semivolatile Organic Compounds by GCIMS 
EPA Methods 351 0C18270C 

~191L(PPb) 

I AEE Relative 
Spike Percent Matrix Percent % Recovery Percent 

Sample Name: Batch QC Level Matrix Recovery Spike Recovery Acceptance Difference 
Lab Code: 162-1 @g/L) Spike (MS) Duplicate (MSD) Criteria (RPD) 

Phenol < I0  80 28 35(a) 33 4 1 37%-73% 16 

4-Chloro-3-methylphenol 
4-Nitrophenol I Pentachlorophenol 

1,4-Dichlorobenzene 
N-Nitrosodi-n-propylamine I 1.2.4-Trichlorobenzene 

Acenaphthene 

I 2,4-Dinitrotoluene 
Pyrene 

Sample Date: 0311 3/00 4 0311 3/00 4 0311 3/00 - - 
I Extraction Date: 03/20/00 4 03/20/00 4 03/20/00 - 4 

Analysis Date: 03/22/00 4 03/22/00 41 03/22/00 - 4 

Acceptance 

I Surrogate Recovery: Limits 
2-Fluorophenol: 37%(a) 4 37%(a) - 45%(a) - 46Oh-77% 

Phenol-d5: 25%(a) 4 24%(a) 4 30%(a) - 55%-78% 

I Nitrobenzene-d5: 71 % 4 60%(a) 4 72% - 65%-92% 
2-Fluorobiphenyl: 77% 4 68% 4 78% 4 67%-100% 

2,4,6-Tribromophenol: 59% 4 57% 4 63% - 54%-105% 
pTerphenyl-d14: 90% 4 87% .., 82% - 80%-121% 

l p i k e  Source: AEE 97-03-79-4 
(a) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during sample preparation. 

ENGINEERING GLOBAL SOLUTIONS 



I Project: Rio Salado Service Request No.: AZ000175 
Project No.: 0-1 17-001 007 Report Date: 03/29/00 

Project Manager: Lany Hansen Report No.: 0001 7503 

I 
Sample Matrix Water C.O.C. No.: 4756 

Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351018082 

Sample Name: B-3-GW B4-GW Lab Blank Reporting 

I 
Lab Code: 175-1 175-2 175-MB Limit 

Aroclor 1016 ND ND ND 0.5 
Aroclor 1221 ND ND ND 1 .O 
Aroclor 1232 ND ND ND 0.5 

I Aroclor 1242 ND ND ND 0.5 
Aroclor 1248 ND ND ND 0.5 
Aroclor 1254 NO ND ND 0.5 

I 
Aroclor 1260 ND ND ND 0.5 

Sample Date: 0311 5/00 0311 5/00 03/20/00 
Extraction Date: 03/20/00 03/20/00 03/20/00 

I Analysis Date: 03/24/00 03/24/00 03/24/00 
%Recovery 

Surrogate Recoveries: Acceptance 
Decachlorobiphenyt: 34%(a) 41 %(a) 90% 70%- 1 30% 

[D Not Detected 
(a) Outside of acceptance limits due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

I 

bm&y~e QC Review 

6 AGRA - 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix Water 

Service Request No.: AZ000175 
Report Date: 03/29/00 
Report No.: 0001 7504 

C.O.C.: 4756 

QC Data Report 
Blank Spike summary 

I Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351018082 

lJ9/L(PPb) 

I Relative 
Spike Percent Blank Percent % Recovery Percent 

Sample Name: Lab Blank Level Blank Recovery Spike Recovery Acceptance Difference 
Lab Code: 175-MB (pgR) Spike (BS) Duplicate (BSD) Criteria (RPD) 

Aroclor 1016 <0.5 2.5 2.3 92 2.0 80 70%-130% 14 
I Aroclor 1260 <0.5 2.5 2.3 92 2.6 1 04 70%-130% 12 

Sample Date: 03/20/00 - 03/20/00 - 03/20/00 - I Extraction Date: 03/20/00 5 03/20/00 - 03/20/00 - 
Analysis Date: 03/24/00 - 03/24/00 - 03/24/00 - 

) Surrogate Recovery: Control Limits 
Decachlorobiphenyl: 90% - 96% - 111% - 70%-130% 

L D  Not Detected 
Spike Source: AEE #99-06-34-1 

ignature of Chemist 

- 
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Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrbc Water 

Service Request No.: AZ000175 
Report Date: 03/29/00 
Report No.: 0001 7505 

C.O.C.: 4756 

QC Data Report 
MSIMSD Summary 

Polychlorinated Biphenyls (PCBs) as Aroclors by GCIECD 
EPA Methods 351018082 

IJSIL(PP~) 

Relative 
Spike Percent Matrix Percent % Recowy Percent 

I. 
sample Name: BCGW ~eve l  Matrix Recovery Spike Recovery Acceptance Difference 

Lab Code: 175-2 (vg/L) Spike (MS) Duplicate (MSD) Criteria (RPD) 
Aroclor 101 6 ~ 0 . 5  2.5 2.4 96 2.0 80 70%-130% 18 

I 
Aroclor 1260 ~ 0 . 5  2.5 2.4 96 1.9 76 70%-130% 23 

Sample Date: 0311 5/00 - 0311 5/00 - 0311 5/00 - 
Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 

I Analysis Date: 03/24/00 - 03/24/00 - 03/24/00 - 
Surrogate Recovery: Control Limits 

I Decachlorobiphenyl: 41%(a) - 100% - 78% - 70%-130% 

ND Not Detected 
Source: AEE #99-06-34-1 

) Outside of acceptance limits due to matrixeffects. An unbreakable emulsion formed during sample preparation. 

S ia tu re  of Chemist 

ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

Sample Name: 
Lab Code: 
alpha-BHC 
beta-BHC 

gamma-BHC 
delta-BHC 
Heptachlor 

Aldrin 
Heptachlor epoxide 

alpha-Chlordane 
gamma-Chlordane 

Endosulfan I 
4,4'-DDE 

Dieldrin 
Endrin 

4,4'-DDD 
Endosulfan II 

Endrin aldehyde 
4,4'-DDT 

Endosulfan sulfate 
Methoxychlor 
Endrin ketone 

Toxaphene 

Service Request No.: A2000175 
Report Date: 0411 0100 
Report No.: 00017507 
C.O.C. No.: 4756 

Organochlorine Pesticides by GCIECD 
EPA Methods 351 018081A 

IJs/L(PP~) 

Lab Blank 
175-MB 

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

Reporting 
Limit 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
1 .o 

Sample Date: 0311 5/00 0311 5/00 03/20/00 I Extraction Date: 03/20/00 03/20/00 03/20/00 
Analysis Date: 04/05/00 04/05/00 04/05/00 

% Recovery 
Surrogate Recoveries: Acceptance 

2,4,5,6-tetrachloro-rn-xylene 62% 73% 64% 50%-118% 
Decachlorobiphenyl 26%(a) 35%(a) 95% 83%-124% 

E D  Not Detected 
(a) Outside of acceptance limits due to matrix effects. An unbreakable emulsion forrneci during 

P mple preparation. 

ENGINEERING GLOBAL SOLUTIONS 



Project: Rio Salado 
Project No.: 0-1 17-001007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

QC Data Report 

Sample Name: Lab Blank 
Lab Code: 175-MB 

gamma-BHC <0.04 
Heptachlor ~ 0 . 0 4  

Aldrin e0.04 
Dieldrin ~ 0 . 0 4  
Endrin <0.04 

4,4'-DDT <0.04 

Blank Spike Summary 
Organochlorine Pesticides by GCIECD 

EPA Methods 354518081A 
~g/kg(ppb) 

As Received Basis 

Spike 
Level 

Blank 
Spike 

Service Request No.: A2000175 
Report Date: 0411 0100 
Report No.: 00017508 

Blank 
Percent Spike Percent 
Recovery Duplicate Recovery 

(BS) (BSD) (BSD) 
90 0.9 90 

C.O.C. No.: 4756 

Relative 
Percent 

Control Difference 
Limits (RPD) 

70%-130% < I  

Sample Date: 03/20/00 - ' 03/20/00 - 03/20/00 - .c 

Extraction Date: 03/20/00 - 03/20/00 - 03/20/00 - - 
Analysis Date: 04/05/00 - 04/05/00 - 04/05/00 - - 

Surrogate Recovery: Control Limits I 2.4.5.6-Tetrachloro-m-xylene: 64% - 70% - 67% - 50%-118% 
Decachlorobiphenyl: 95% - 100% - 100% - 83%-124% 

i p i k e  Source: 9946-32-1 

i V h  & ~ j  
ignature of Chemist 

k.,$%22&& -- 2 
QC Review 
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I Project: Rio Salado 
Project No.: 0-1 17-001 007 

Project Manager: Larry Hansen 
Sample Matrix: Water 

' Sample Name: B-3-CW 
Lab Code: 175-1 

gamma-BHC ~ 0 . 0 4  
Heptachlor ~ 0 . 0 4  

I 
Aldrin ~ 0 . 0 4  

Dieldrin ~ 0 . 0 4  
Endrin ~ 0 . 0 4  

4,4'-DDT C0.04 

I Sample Date: 0311 5/00 
Extraction Date: 03/20/00 

Analysis Date: 04/05/00 

I Surrogate Recovery: 
2,4,5,6Telrachlorem-xylene: 62% ( Decachlorobiphenyl: 26%(a) 

Service Requrst No.: AZ000175 
Report Date: 0411 0100 
Report No.: 0001 7509 
C.O.C. No.: 4756 

QC Data Report - Matrix Spike Recoveries 
Organochlorine Pesticides by GCIECD 

EPA Methods 351 018081A 
IJ~ /L(PP~)  

Spike 
Level 

Matrix 
Spike 

Matrix 
Percent Spike Percent 
Recovery Duplicate Recovery Control 

(MS) (MSD) (MSD) Limits 
100 0.8 80 70%-130% 

Relative 
Percent 

Difference 
(RPD) 

22 
22 
12 
12 
12 
9 

Control Limits - 50%-118% - 83%-124% 

Spike Source: 99-06-32-1 
) Outside of acceptance limits due to matrix effects. An unbreakable emulsion formed during sample preparation. 

, '&4vo 
gnature of Chemist 

. I 

* &  - - 1 

QAlQC Review 
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AGRA Earth 8 Envimnmental Portland Chemistry Labomtory 
Sample Receipt Documentation Form 

Project: rs & /&do , 

SR No.; 7 s- 
1 Cooler Temperatures ib. f 

I 

Section Two: Samplm Cusfody Issues 

1 

1. 

2. 
3. 

. 

) S d o n  One: &$ppingl~e~ivy Issues 

Oate: I 
Time: / 7.8 

Section Three: Sample Integrity Issues 

T m p m b ~  of d pon Receipt (Record to the Right): 
Received By: 

Method of Sample Delivery: f-7554 f7c 
Airbill or Courier Receipt Number: B/q7 /86g udg7 

184 I)-* 7 

Is a copy of the arrbill or courier ncsipt available to 

be placed in the job file? 

I 

4. 

5. 
6. 
7. 
8. 

- - - -  

Section Four Sample Containers Received: 

Are arstody seals on the shipping CfJntainef intacp I yes 
Is a COC or other sample transmittal document present? 1 
Is the COC complete? 
Are the sample seals intact? I yes 
Does the COC match the samples received? 1 Yes 

No 1 

9. 

No 
No 
No 

Are all sample containers intact and not leaking? 

Temperatures for: soil and water = 4"C4"C, MeOH jars 

NA 

- 
N A 
N A 

14. ( A  oz. glass jars: I 19. I~oz.  amber (Mean): 

air = not 

No 

N A 

1 

15.18 oz. glass jars: 

16. ( 4 m l  VOA vials: 9 

required 

10. 

20. I Encore samplers: 1 
21 .1500rnl glastic: 1 

17. 
18. 

N A 

N A Are all samples preserved pmperfy? I 

1 liter glass: /O 1 22.1 1 Iiier ~lastic: < I 
Other (desmbe): 1 

N A 

N A 

N A 

No 
No 

11 . I ~ r e  all samcles within holding time for the required tests? I rn 1 No 

No 

No 

1 2 . ( ~ e r e  all samples recejved at the proper temperature? 1 
13. Are samples for volatiles and other headspace sensitwe 

parameters free of headspace or bubbles? 



~ = = = - = -  
d) AGRA 

IN I I IN I~RING GLOBAL SOLUTIONS 
4756  

7477 SW Tech Center Drive 
Portland. Oregon. U S A 97223-8025 
Tel (503)639-3400 Fax (503) 620-7892 CHAIN OF CUSTODY 

I 
2 

3 

SAMPLE RECEIPT sm LABORATORY 
1 '& m~ TURNAROUND TIME ~ ~ ~ ~ ~ 9 & 2 ; ; ~ t S  COMMENTS I INSTRUCTIONS 

TOTAL I CONTAINERS SHIPPING I D 1 AIRBILL Y J 8 HOUR J LEVEL I w: At,AS, 4 5  81, W ,  
U LEVEL II 

CONDITION OF CONTAINERS CARRIER 
J 1 WEEK LI LEVEL II wlprolect speclflc 

Dupl~caleslSp~kes 

CONDITION OF SEALS DOT DESIGNATION -1 2 WEEK (slandard) U Level Ill 
(Full valldat~on package) 

Raze@ ~ 4 8  GoQ 

o l 5 S & & f t P  Memu 

PROJECT 

no 5Au)DD 
REPORT TO 

T L F F Q A J V  -KC 
PROJECT MANGER 

UQm &ArSC~ 
SAMPLERS NAME (please pr~nl) 

TFCANV U O C ~ :  

PROJECT No 

0 - / / ? d o 1 0 0 7 -  
PHONE No 

k o  2) a72 -6 6 4 ~  
PHONE No 

PHONE No 

r\ 
ANALYSIS REQUESTED ( c ~ r c l e ,  check box or wr~te p r e f e r r e d  method ~n b o x )  ? 

a * 
d 

p- 3 

SAMPLERS SIGNATURE 

B-3-4d 
8 - q - ~  

4 

5 

6 

7 

8 

9 

10 

a 
cONTA'NERs 

VOL 
DATE TIME MATRIX PRESERVATIVE , 

No 

8 

I 

&/I& 

~ f l h d  1 
]b'.CU 

)Po0 
6 d  

4L 
Law-10~5 

4% 
\h 



Appendix A 
Subcontracted Data 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
u 
I 
8 
I 
I 
I 
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PHYSICAL PROPERTIES TOTAL DISSOLVED 
PH 7 . 7 1  
TDS, mg/L 410 
TSS, mg/L 
Conductivity 

NONMETALS (mg/L) TOTAL DISSOLVED 
Alkalinity as CaC03 143 

Bicarbonate 143 
Carbonate <1.  0  
Hydroxide 

Chloride 103 
Fluoride 
Nitrate-N 1 . 4 8  
Orthophosphate 
Sulfate 5 7 . 0  

IVL 2UUUYTICAL, INC. REPORT OF ANALYTICAL RESULTS 
OneCavernmentGulch 8 P . O . B o x 9 2 9  8 Xellogg,  Idaho 83837-0929 8 Phone: (208)704-1258 8 lax: (208)783-0891 

Client: Agra Earth & Environmental Job No: 93900 
Report Date: 3/24/00 

Sample ID: B-3-GW 
Collected: 3/15/00 12:00 By: SVL ~ample:229109~229111 

METALS (contrd) TOTAL DISSOLVED 
chromium 0 . 0 9 1  <O. 005 
Cobalt 0 . 0 5 0  <O. 005 
Copper 0 . 2 8 0  0 .007  
Gallium 
Iron 5 0 . 0  0 . 0 2  
Lanthanum 
Lead <O. 04 <O. 04 
Lithium 
Magneeium 35 .4  15.7 
Mangane ee 8 .50  1 .49  
Mercury <O. 0002 <O. 0002 
Molybdenum 
Nickel 0 .258  <O. 023 
Phosphorue 
Potaeeium 12 .2  5 .7  
Scandium 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

METALS (mg/L) TOTAL DISSOLVED Selenium 0 .04  <O. 04 
Aluminum 6 6 . 9  0 .048  silica 
Antimony < O .  032 0.034 Silver <O. 006 <O. 006 
Arsenic <O. 04 < O .  04 sodium 82 .6  8 8 . 0  
Barium 0 .959  0 .080  Strontium 
Beryllium 0 .002  ~ 0 . 0 0 2  Thallium < 0 . 1  0 . 1  
~ismuth Tin 
Boron Titanium 
cadmium < O .  0024 <0.0024 Vanadium 0 .100  <O. 005 
calcium 56 .9  40 .4  Zinc 0.116 < O .  003 

ADDITIONAL TESTS TOTAL DISSOLVED TOTAL DISSOLVED 
Hardnee s 288  Nitrite-N <O. 05 
Sulfide <O. 5  

Matrix: WATER Received : 3/17/00 

This report has been checked and is certified to be accurate. 

I Signed: Date: 3 , / ! 74 /0~  
3/24/00 11847 

I 
I 
I 
I 
8 



SVL ANALYTICAL, INC. REPORT OF ANALYTICAL RESULTS 
4-1258 Pus (208)783-0891 

Client: Agra Earth 6 Environmental Job No: 93900 
Report Date: 3/24/00 ( Sample ID: B-4-GW 

Collected: 3/15/00 16:OO By: SVL Sample:229110~229112 
Matrix: WATER Received : 3/17/00 

*Elevated detection limit due to matrix interference. 

PHYSICAL PROPERTIES TOTAL DISSOLVED 
PB 8.00 
TDS, mg/L 504 
TSS, mg/L 
conductivity 

NONMETALS (mg/L) TOTAL DISSOLVED 
Alkalinity as CaC03 179 

Bicarbonate 179 
carbonate <1.0 

Hydroxide 
Chloride 105  
Fluoride 
 itr rate-N <O. 05 
Orthophosphate 
Sulfate 98.9 

I This report has been checked and is certified to be accurate. 

Signed: Date: 3 / 2 4 / ~ 0  

# 3/24/00 11847 

METALS (cont'd) TOTAL DISSOLVED 
chromium 0.037 <O. 005 
Cobalt 0.012 <O. 005 
copper 0.074 0.005 
Gallium 
1ron 25.5 0.02 
Lanthanum 
Lead <O. 04 <O. 04 
Lithium 
nagneeium 21 .1  14.9 
Manganese 1 . 6 0  0 . 4 7 1  
Mercury <O. 0002 <O. 0002 
Molybdenum 
Nickel 0.035 <O. 023 
Phosphorus 
Potassium 8.7 6.6 
Scandium 

METALS (mg/L) TOTAL DISSOLVED Selenium <O. 04 ~ 0 . 0 4  
Aluminum 24.6 <0.024 Silica 
lint imony 0.033 <0.032 Silver <O. 006 <O. 006 
~rsenic <O. 04 <O. 04 sodium 112 117 
Barium 0.248 0.069 strontium 
Beryllium <O. 002 ~ 0 . 0 0 2  Thallium <0.1  <0.1 
Bismuth Tin 
Boron Titanium 
cadmium <O. 0024 e0 .0  024 vanadium 0.042 <O. 005 
calcium 53.5 47.4 Zinc 0.042 <O. 003  

ADDITIONAL TESTS TOTAL DISSOLVED TOTAL DISSOLVED 
Hardness 220  itr rite-N <O. l o *  
sulfide <0.5 



ANALYTICAL, INC. Quality Control Report 

1 Part I Prep Blank and Laboratory Control Sample 

lient :Agra Earth & Environmental SVL JOB NO. 293900 
Analysis 

Analyte Method Matrix Units Prep Blank True----LCs-Found LCS %R Date 

ilver 
luminum 
senic 

Barium 
eryllium 
alcium 

cadmium 
obalt 
hromium 

Copper i 
Magnesium 

B anganese odium 
Nic ke 1 

timony 
E n i u m  

g;;"'" 
Mercury 

a hloride itrite-N 
itrate-N 

Sulfate, So4 

t lkalinity,cac03 03, CaC03 
HC03, CaC03 

1:lfide 
TDS 

-- 

WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER mg/L 
WATER 
WATER mg/L 
WATER mg/L 

GEND : 
S = kboratory Control Sample t~ = LCS Percent mcovery W/A = W o t  Applicable 



k ANALYTICAL, INC. Quality Control Report 

Part I1 Duplicate and Spike Analysis 

1 
eat Method ~ a t r i x  

lient :Agra Earth 6 Environmental s n  JOB NO :93900 
--QC SAMPLE ID 
units Result 

a 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

A1 200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7WATER 2mg/L 

Ba 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 0.978 1.00 
200.7 WATER 1 mg/L 0.929 1.00 
200.7 WATER 2 mg/L 0.916 1.00 

ca 200.7 WATER 1 mg/L 
2 0 0 . 7  WATER 2  mg/L 2 0 . 0  A 

0.924 1.00 
0.962 1.00 

200.7 WATER 1 IUg/L 0.990 1.00 
200.7 WATER 2 mg/L 0.942 1.00 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 0.910 1.00 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 0.913 1.00 

Fe 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 9.54 10.0 

s 200.7WATER lmg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 57.1 20.0 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 

200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 

Pb 200.7 WATER 2 mg/L 

0.844 1.00 
0.985 1.00 

se 200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 
200.7 WATER 1 mg/L 
200.7 WATER 2 mg/L 0.959 1.00 

#:::- - DUP! / (  (SAM + DUP)/2) 100)  II in Dupliutm iadicatmm 1160. UDL - Both SAM k DUP not dmtmctd. 
S P I n  ADD c o l m n ,  A = Pomt ~ig0.t Spikm; 8R - Pmrcmnt Rmcovmry N/A - Not A ~ 1 y a . d ;  R > 4 s  - Rmmult r o r m  thrn 4X thm Qikm kld.d 

PE Sample 1: sVL SAM No.: 229109 Client Sample ID: B-3- " T 
Sample 2: s n  SAM No.: 229111 Client Sample ID: B-3- ^D 

B 3/24/00 11846 

<0. 006 
<O. 006 
66.9 
0.048 

<O. 04 
c0. 04 
0.959 

Test 

3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 

- Duplicate 
Date 

uatrix spike 
Result RPD% 

0.007 
~0.006 
66.7 
C0.024 
<O. 04 
CO. 04 
0.963 

Result SPX ADD %R 

200.0 
UDL 
0.3 

200.0 
UDL 
UDL 
0.4 

0.944 1.00 
0.982 1.00 A 

88.4 1.00 
0.941 1.00 
0.94 1.00 
0.98 1.00 
1.90 1.00 

94.4 
98.2 

R > 4 ~  
89.3 
94.0 
98.0 
94.1 



& ANALYTICAL, INC. Quality Control Report 

245.1 WATER 1 mg/L 
245.1 WATER 2 mg/L 

C 1 300.0 WATER 1 mg/L 
-N 300.0 WATER 1 mg/L 
-N 300.0 WATER 1 mg/L 

300.0 WATER 1 mg/L 
310.1 WATER 1 mg/L 
310.1 WATER 1 mg/L 

3 310.1 WATER 1 mg/L 
150.1 WATER 1 

LEGEND : 
t = ( ISAH - MTP:/((SAI4 + DUP)/2) 100) I4 i n  Dupliutm indicate.  IUD. DDL = Both SAM k DUP not detected.  

KE ADD column, A = Pcmt Diqmmt Spiko; 8R - Pmrcmnt Fucovmy U/A I Mot Aa~1ys.d; R 48 I Fumult m o r m  than 4X th. Bpi*. Mdmd B sample 1: s v ~  SAM No.: 229109 client sample ID: B - ~ - G W  A T 
QC Sample 2: SVL SAM No.: 229111 Client sample ID: B-3-GW A D 

I 
I 
I 
I 
I 
I 
u 
m 
I 
I 
B 3/24/00 11146 
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ENGINEERING G W U L  SOLLITIONS 

February 15,2000 
AGRA Job NO. 0-1 17-001007 
Letter No. 1 

AGRA Earth & 
Environmental Inc. 
3232 West Vtrgln~a Avenue 
Phoenix. Arizona 85009 
Tel (602) 272-6848 
Fax (602) 272-7239 
Toll Free 1 -800-248-AGRA 

West Consultants, Inc. 
2500 South Lakeshore Drive 
Suite 21 0 
Tempe. Arizona 85282-7054 

Attention: Dennis L. Richards, P.E. 

Gentlemen: 

RE: GEOTECHNICAL INVESTIGATION 
DESIGN OF GRADE CONTROL STRUCTURES 
PHOENIX, ARIZONA 

As requested, AGRA Earth & Environmental, Inc. (AGRA) has evaluated the stability of the grade 
control structure and upstream apron planned for the Salt River in the vicinity of the Central Avenue 
bridge. The analysis is based on the plans for the project developed by T.Y. Lin International 
(Sheets W-1 through W-8, 90 percent submittal, undated). The grade control structure includes 
a steppeddown roller compacted concrete (RCC) structure having a nominal thickness of 4 feet 
with RCC bank protection structures. The upstream apron is a RCC structure with a planned 
thickness of 4 feet extending about 241 feet upstream from the centerline of the grade control 
structure, and with a width of 360 feet. The upstream end of the apron will have a toe-down 
extending to a depth of 10 feet. 

The stability analyses considered the following specific considerations: 

the effect of buoyancy on the upstream apron, 

the effect of buoyancy on the grade control structure, 

the potential for sliding of the grade control structure, 

the recommended thickness of the upstream apron, and 

the need for vertical weep holes in both the upstream apron and the grade control structure. 



Geotechnical Investigation 
Design of Grade Control Structures 
phoenix. Arizona 

AGRA Job NO. 0-1 17-001 007 
Letter No. 1 

February 1 5,2000 
Page 2 

The analyses considered the condition of a s ton  flow event having occurred, resulting in a ground 
water level coincident with the elevation of the top the upstream apron at its juncture with the 
upstream end of the grade control structure (1025.53 feet). At the downstream bottom of the toe- 
down of the grade control structure (elevation 998.40 feet), the water pressure would be equivalent 
to 1,693 pounds per square foot (ps9, or 27.13 feet. In the analyses, this differential head was 
distributed over the base of the base control structure, dependent on the elevation of the bottom 
of the components of the grade control structure. 

Considering the effect of buoyancy on the upstream apron, the nominal pressure imposed by the 
RCC structure is 560 psf, which assumes a RCC unit weight of 140 pounds per cubic foot (pcf). 
The uplift pressure for the condition assumed is about 250 psf, resulting in a safety factor of 2.24 
for the case of uplift, or buoyancy, of the apron. Considering a required factor of safety of 1.5 
against uplift, then the required thickness of the apron is about 2.67 feet (2 feet and 8 inches). This 
would reduce the thickness of the apron by 1.33 feet (1 foot and 4 inches), and the quantity of RCC 
apron by 33 percent. The analysis also indicates that vertical weep holes in the upstream concrete 
apron are not required to provide for the stabilrty of the apron. 

Analysis of the grade control structure considered its upstream end at Station 101+34.00 (elevation 
1015.53 feet) and its downstream end at Station 99+88.00 (elevation 998.40 feet), a distance of 
146.00 feet and an elevation difference of 27.13 feet. Considering a cross section along the 
centerline of the structure (and not considering the bank control structures on either side of the Salt 
River channel or the connection to the upstream apron), and the groundwater conditions described 
in the previous paragraph, the weight of the RCC grade control structure (not considering the 
weight of the baM11I to be placed above the structure) is approximately equal to the uplift pressure 
imposed by the water. Thus, the factor of safety relative to buoyancy is about 1.0, and the factor 
of safety relative to sliding of the structure (not considering its structural connection to the upstream 
apron) is less than one, which is not acceptable. 

Considering the additional weight of the granular bacMill (assumed in-place density of 140 pcf) that 
will be placed above the grade control structure (top of fill elevation of about 1024.53 feet), the 
factor of safety relative to buoyancy is increased to 2.1. Additionally, the factor of safety relative 
to sliding is increased to 3.94. Thus, the stabiltty of the grade control structure, for the conditions 
assumed, is very dependent on the assumption that the backfill will be placed above the grade 
control structure and, more important, that the action of the high flow event will nsut  in the scoured 
backfill being replaced by re-deposition of soil to the elevation of the low flow channel. If this is not 
the case, then the stabilrty of the grade control structure should be reconsidered, or the placement 
of weep holes in the grade control structure to relieve water pressures should be considered. 

~ A G R A  
l Y G l N l l l l N G  GLOIAL SOLUTIONS 



Geotechnical Investigation 
Design of Grade Control Structures 
Phoenix. Arizona 

AGRA Job NO. 0-1 17-001 007 
Letter No. 1 

February 15,2000 
Page 3 

Should you have any questions concerning the recommendations presented in this letter, please 
do not hesitate in contacting the undersigned. 

Respectfully submitted, 

AGRA Earth & Environmental, I 

WLL 
Lawrence A. Hansen, Ph.D., P.E. 
Senior Vice President 

c: Addressee: (3) 

~ A G R A  
ENGlNItRlNG GLOBAL SOLUTIONS 



6 AGRA 
ENGINEERING GLOIAL SOLUTIONS 

March 3,2000 
AGRA Job NO. 0-1 17-001 007 
Letter No. 2 

AGRA Earth 8 
Environmental Inc. 
3232 West Virginla Avenue 
Phoen~x. Ar~zona 85009 
Tel (602) 272-6848 
Fax (602) 272-7239 
Toll Free 1 -800-248-AGRA 

West Consultants, Inc. 
2500 South Lakeshore Drive 
Suite 2 10 
Tempe, Arizona 85282-7054 

Attention: Dennis L. Richards, P.E. 

Gentlemen: 

RE: GEOTECHNICAL INVESTIGATION 
DESIGN OF GRADE CONTROL STRUCTURES 
PHOENIX, ARIZONA 

As requested, AGRA Earth & Environmental, Inc. (AGRA) has completed additional evaluations 
of the stability of the grade control structure and upstream apron planned for the Salt River in the 
vicinity of the Central Avenue bridge. In our previous correspondence, it was concluded that the 
factor of safety relative to buoyancy for the grade control structure was about 1 .O, if the scoured 
granular backfdl is not re-deposited by the high flow event. However, that analysis considered only 
the stepped down portion of the grade control structure, and did not include the adjacent bank 
protection. The present analysis considers all components of the proposed structure. 

Based on the plans for the project developed by T. Y. Lin International (Sheets W-1 through W-8, 
90 percent submittal, undated), the weights of the various components of the grade control 
structure were estimated, assuming a unit weight of 140 pounds per cubic foot (pcf) for the roller 
compacted concrete (RCC). Assuming the same groundwater conditions described in our Letter 
No. 1, dated February 15,2000, the buoyant forces ading on the various components of the grade 
control structure were also determined. These are presented in Table 1, along with the estimated 
weight of the granular backfill, assuming a fill unit weight of 140 pounds and a topof-fill elevation 
of 1024.5 feet. 

As discussed in our Letter No. 1, the combined weight of the channel weir and the channel grade 
control elements (40,000 kips) is about equal to the buoyant force acting on these elements 
(39,200 kips), resulting in a factor of safety near unlty. Thus, considering only these elements of 
the overall structure, redeposition of the granular fill is required to provided sufficient weight to 
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offset the buoyant forces that will act on the these elements of the structure as the high flow event 
recedes. If about one-half the granular fill were redeposited, the factor of safety against buoyancy 
would be 1.52 and the factor safety against sliding would be 1.65. 

However, if the weight of the connecting bank protection elements and the upstream apron are 
included, the total weight of the combined structure is 77,500 kips, compared to a buoyant force 
of 55,900 kips, resulting a factor of safety of 1.39. Thus, even without redeposition of the granular 
fill, the weight of the integral parts of the grade control structure, but excluding the over bank 
protection, is sufficient to resist the buoyant water forces that may exist for a very short period of 
time. For this case the factor of safety against sliding is 1.82. Because of the distribution of forces 
acting on the various parts of the grade control structure, moments and shear forces would need 
to be resisted by the RCC, particularly at the connection between the channel grade control 
structure and the weir, and the connections between the channel grade control structure and the 
bank protection elements. 

Relief of the buoyant forces could be accomplished by placing weep holes in the channel grade 
control structure. Of concern would be the long-term integrity of the weep holes. Atthough 
intended to be a passive system, plugging of the weep holes could occur. However, based on the 
above simplified analysis of buoyancy and sliding, it is concluded that weep holes are not required. 

Should you have any questions concerning the analyses or recommendations presented in this 
letter, please do not hesitate in contacting the undersigned. 

Respectfully submitted, 

AGRA Earth & Environmental, 

Lawrence A. Hansen, Ph.D., P.E 
Senior Vice President 

c: Addressee (3) 
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TABLE 1 

Estimated Grade Control Structure Weighb 
& Buoyant Water Forces 
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