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Introduction 

In preparation to potentially dredge Saratoga Lake (Fox River), the City of Waukesha worked with Ayres 
Associates to sample deposited lake bed sediments, measure lake bed depths and estimate the volume 
of deposited sediment that could be removed.  The information included in this report will assist the City 
of Waukesha with developing a dredging plan and will provide information to be included in a WDNR 
pre application permit submittal for lake dredging.   
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Methods 

A sediment sampling plan was prepared and submitted to the Wisconsin Department of Natural 
Resources (WDNR) in September 2018.  The WDNR reviewed the plan and it was approved on 
September 24, 2018.  A copy of the approved plan is included in Attachment 1.  

A bathymetric survey of the lake was completed on October 3, 2018.  The soundings were obtained 
using a 235 Sonarmite BT kHz Echosounder and positioned with a submeter Trimble 6000 Series GeoXH 
GPS.  The survey area was between the West Moreland Boulevard Bridge to the Saratoga Dam.  The 
water surface elevation for Saratoga Lake was based on the National Geodetic Survey benchmark 
(OM0112) set vertically in the northeast corner of Waukesha Family Practice Center building, elevation 
819.6 NAVD88.  A level loop with was done to determine the water surface elevation of 811.47 NAVD88. 
The water surface was higher than normal due to recent large rain events.  See Attachment 2 for the 
2018 bathymetric contours and typical native lake bed cross sections.  

Six sediment sample was collected with an AMS multistage sediment sampler with three samples 
located within the sediment expected to be dredged and three sample located in the native bed 
expected to be remain after dredging. The samples were visually classified and then sent to Pace 
Analytical Laboratories for physical and chemical testing.  The results of the tested samples are 
summarized on Table 1 and the lab reports are included in Attachment 4. 

The lake bed was probed until refusal along cross sections within the proposed dredge area. This was 
done to estimate the depth of the deposited sediment in each lake.  Estimates of the volume of 
deposited sediment are shown on page 5 of the Conceptual Dredge Drawings in Attachment 2. 

Results 

Sediment Volume Results 

Sediment depth probes were conducted along several cross sections within the lake.  Survey poles were 
lowered to the top of the sediment and the depth was recorded.  The survey poles were then pushed 
into the sediment until refusal and that measurement was recorded.  Both measurements were 
measured from the water surface.  The probe locations were geolocated within our hydrosurvey 
software, HYPACK.  The sediment probes were done on several cross sections within the proposed 
dredge area, see page 4 of the Conceptual Dredge Drawings in Attachment 2.   

The original river channel was at elevation approximately 801 at the north end of the project area, 
between elevation 802 and 803 on the middle and southern (downstream) end of proposed dredging 
project.   At the north end of project sediment thickness is between four and eight feet, two to six feet 
in the middle section and less than two foot at downstream southern limits.   

The dredge volumes were calculated using the drafting program AutoCAD Civil 3D.  An existing bed 
surface was created for the proposed dredge area from the bathymetric survey data.  An assumed 
native lake bed surface was also created from the sediment probe cross section data.  A volume surface 
was created comparing the existing top of sediment surface to the assumed native lake bed surface.  
The dredge volumes were calculated from the comparison surface.  Ayres estimates approximately 
65,000 cubic yards are available to be dredged if dredging occurs to the assumed native lake bed. 
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Sample Testing Results 

Six sediment samples were collected by Ayres Associates in 2018 and sent to Pace Laboratories in 
Minneapolis, Minnesota for testing. The below table shows only the detects that exceed NR 720 limits.  
See Attachment 4 for the complete lab testing results. 

 

Proposed Dredging and Disposal Options 

During the survey in October 2018 the water elevation was 811.47.  Top of sediment elevations 
averaged 808, which results in about 3.5 feet of water column.  Estimated historic river bed elevation, 
based on sediment probe refusal, is elevation 802 at north end of project and 805 at south end.  We 
recognize that the river bed elevation at the downstream end of the project is higher than upstream.  
We theorize this is because sediment at the downstream end has compacted over time and elevation 
805 is not the pre-dam river bed.  Typically, the DNR limits dredging to the native lake/river bed.  A case 
could be made to allow dredging deeper than elevation 805 at the southern end of project, however this 
material may also be difficult to remove with a hydraulic dredge.  The proposed dredging limits shown in 
Attachment 2 dredge the Fox River to the elevation of firm sediment versus what was the pre-dam river 
channel.  The proposed dredging limits will result in an increase in water column of approximately 9.5 
feet at north upstream end of dredging limits and 6.5 feet at south end of project.   

Dredging is typically completed by either mechanical or hydraulic dredging.  Mechanical dredging is 
often done after a reservoir drawdown and completed in winter.  Hydraulic dredging is typically 
completed in summer season.  The stop logs in the Saratoga Dam spillway can be removed, which will 
partially dewater the reservoir, however with recent climactic events with above average precipitation 

Detects Only 1 2 3 4 5 6
Arsenic 31.8 18.3 22.1 13.6 15.6 15.4 0.677 3 0.584 8
Cadmium 3.4 0.97 J 0.88 J 0.92 J 71.1 985 0.752 1
Lead 281 66.4 60.0 38.8 400 800 27. 52
Nickel 48.7 18.1 21.4 20.1 14.4 18.9 1,550. 22,500. 13.0612 31
Benzo(a)anthracene 2.80 20.1 1.14 20.8 NA NA
Benzo(a)pyrene 2.81 19.5 0.522 1.02 0.134 0.115 2.11 0.47 NA
Benzo(b)fluoranthene 3.62 23.9 0.685 1.51 1.15 21.1 0.4781 NA
Chrysene 2.72 19.8 0.506 1.04 115 2110 0.1442 NA
Dibenz(a,h)anthracene 0.436 3.46 0.180 0.115 2.11 NA NA
Indeno(1,2,3-cd)pyrene 1.63 10.7 1.15 21.1 NA NA
Naphthalene 1.49 5.52 24.1 0.6582 NA

Cumulative 
Exceedance Count 6 6 1 4 2 1
Hazard Index 1.19969 1.9617 0.1333 0.5684 0.5258 0.5075
Cumulative Cancer Risk 8.50E-05 2.8E-04 8.3E-06 3.6E-05 2.7E-05 2.5E-05

NR720 Groundwater RCL Exceedence
NR 720 Non Industrial Exceedence
NR 720 Industrial Exceedence
All results in mg/kg, equivalent to PPM

Table 1: Saratoga Lake Sediment Sampling
Non-

Industrial 
Direct 

Contact RCL

Industrial 
Direct 

Contact 
RCL

Ground 
Water RCL

Back 
ground 

Threshold 
Value

October 3, 2018 Samples
Detects Only

Sample
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and the limited number of stoplog bays in the dam, much of the sediment to be dredged would not be 
dewatered to allow mechanical dredging.  Therefore, dredging will likely have to be completed at 
normal pool, which is typically done hydraulically. 

Hydraulic dredging uses a suction/cutting head to remove sediment from the water body.  A slurry of 
approximately 50% water and 50% sediment is pumped by the dredge to a staging area where the 
material can be dewatered and then transported to final disposal site.  If the disposal site is close 
enough to sediment source, it is possible to pump the slurry to the final disposal site, however for the 
Saratoga project, no nearby disposal sites are available.   

It is possible to mechanically dredging without dewatering.  This is typically done from barges and using 
barges to transport sediment to an off-loading area.  Turbidity control is more difficult when 
mechanically dredging is done under full pool and this option may not be allowed by the WDNR.  This 
option, if desired, would need to be evaluated during the pre-permit application process.   

The proposed dredging limits are detailed in the Attachment 2 drawings.  If the project would be 
hydraulically dredged, a staging area nearby the reservoir is needed.  A proposed dewatering/staging 
area is shown in the drawings in Attachment 2.  Within this area the sediment is typically pumped into 
dewatering bags (or other dewatering method) were the sediment can dewater enough to be trucked to 
the disposal site.  The City of Waukesha has researched available disposal sites and at this time, the only 
available disposal locations are to dispose of the sediment in a landfill.   

Cost Estimate 

To dredge 65,000 cubic yards hydraulically, Ayres estimates the project to cost in the 6 million to 7-
million-dollar range. Cost can range greatly for dredging projects, but Ayres estimates $20 - $25 per 
cubic yard for hydraulic dredging and $10 - $15 for mechanical dredging. These dollar amounts are 
based on recent hydraulic and mechanically dredge projects Ayres has been involved with the last few 
years.  To dispose of dredge material at a landfill, Ayres reached out to Waste Management and 
Advanced Disposal for budgetary pricing of sediment disposal. Waste Management has a budgetary 
price of $36.50 per ton. Advanced Disposal’s budgetary price range of $15 to $40 per ton. Ayres is 
assuming 1 cubic yard of sediment will weigh approximately 1.3 tons (variable due to water content). 
See Attachment 3 for the detailed cost breakdown and pricing proposals from the landfill 
representatives. 

Recommendations  

Disposing of the sediment within a landfill is the costliest disposal option for this sediment.  If a non-
landfill site can be located, the estimated project costs would likely decrease, but without an alternative 
site available, a landfill may be the only option.  The Ayres environmental team reviewed the results and 
recommended a suitable method of disposal of the contaminated material would be land spreading with 
a two-foot thick cap of clean fill material, but this method must be approved by the DNR.  If the City of 
Waukesha can locate a non-landfill disposal site, estimated projects will likely decrease.   After the 
dredging method and disposal method is determined, a pre dredging application can be submitted to 
the DNR to start the permitting process.
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Sediment Sampling Plan 
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September 20, 2018 
 
 
 
Craig Helker 
Water Resources Management Specialist 
Wisconsin Department of Natural Resources 
craig.helker@wisconsin.gov 
 

 
 
 
 

 
Re: Saratoga Lake Sediment Sampling and Analysis Plan 
 
Dear: Mr. Helker,  
 
The purpose of this letter is to submit a sampling and analysis plan for sediment that is planned to be 
removed due to a proposed upcoming Saratoga Impoundment Dredging project. The sampling is 
planned to occur concurrently with a sediment profile survey. The sediment profile survey will provide a 
basis for estimating a potential volumetric range of sediment that will be removed during the dredging.  
 
Please approve or advise modifications to the attached sediment sampling and analysis plan.  
 
If the plan is approved, the completed sampling report and analytical results will be submitted to your 
office.  
 
 
Sincerely, 
 
Ayres Associates Inc 
 

 
 
Rob Wayne     
Environmental Scientist      
715.831.7506       
WayneR@AyresAssociates.com      
 
 
 
 
  
 
 
 

mailto:craig.helker@wisconsin.gov
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Sediment Sampling and Analysis Plan 

Saratoga Lake – Waukesha County, WI 
 
Preliminary Application Summary, per NR 347.05:  

· Name of waterbody and project location: 
o Saratoga Lake/Fox River – Located in City of Waukesha, WI 

· Volume of material to be dredged:  
o TBD, if any at all. Purpose of this study is to determine the volumetric build-up of 

sediment in Saratoga Lake for possible future dredging of Saratoga Lake.  
· Dredging method and equipment:  

o TBD 
· Disposal method: 

o TBD 
· Brief description of known historical chemical use in the waterbody for vegetation / algae 

control, including year, chemical, and amount applied:  
o It is unknown if any chemicals were used.  
o Most land in the Saratoga Lake watershed is and historically has been residential and 

agricultural.  
· Any previous sediment sampling:  

o 1993 Sediment Sampling  
· Copy of a map showing area to be dredged, depth of cut, and proposed sediment sampling 

site, bathymetry of area to be dredged:  
o See attached map for proposed sediment sampling locations. Bathymetry of existing 

Saratoga Lake to be mapped based on concurrent sediment profile survey planned to be 
completed with the sediment sampling work.  

· Anticipated starting and completion dates of the proposed project:  
o Preliminary Design by November 2018.  

 
Sampling and Analysis Plan:  

· Parameters to be analyzed for, including analytical methods and detection levels:  
o See highlighted rows in attached Table 1.  

· Updated sampling location map:  
o See attached map. Proposed locations for sediment sampling and analysis as well as 

sediment survey profiling are outlined on the map. Exact locations may vary due to field 
conditions.   

· Planned sectioning of cores at each sample location:  
o Two samples will be taken at the sample location point identified on attached map.  One 

sample will be taken in the sediment that is expected to be dredged and one sample will 
be taken in the lake bed that is expected to remain after sediment removal. 

o At each cross-section line, a probe will be extended to the bottom of the impoundment 
to measure elevation of the bed. Then, the probe will be hand-pushed into the sediment 
until refusal to measure depth to ‘hard bottom’.  

· Sampling methods and sample handling procedures:  
o Sampling will be done from a boat in October 2018.   
o Sampling will be completed in accordance with section 6.2 of the attached document, 

Guidance for Applying the Sediment Sampling and Analysis Requirements of Chapter NR 
347, Wisconsin Administrative Code. 
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· Analytical laboratory certified under NR 149, Adm. Code to conduct parameter analysis.  
o Samples will be tested at a WI DNR approved lab.  

 Pace Analytical Services, LLC in Minneapolis, MN 
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Notes: 
1. Cross section lines is where sediemnt depth probes will occur. 
2. Six sediment samples will be taken.  One is sediment that is expected to be removed and one is
 native sediment that is expected to remain at each of the sample locations.



Table 1.  Sediment Sampling Parameters with Suggested Methods and Analyses 

Suggested Base 
Parameter Analyses1

Parameter 
Suggested Analytical Method  
(Suggested Detection Level) 
(mg/kg, dry weight unless noted) 

Great Lakes 
or Urban/ 
Industrial

Inland Waters 
(Rural/ 

Forested)

Inorganics – Metals 
Arsenic SW-846 3050B/6010B

 EPA 6010 or 7060  (5) 
X X

Barium SW-846 3050B/6010B  (0.2) 
Cadmium SW-846 3050B/6010B EPA 7131  (0.6) X X
Chromium (total) SW-846 3050B/6010B EPA 6010 or 7191 (0.6) X X
Copper SW-846 3050B/6010B EPA 6010 or 7211 (0.5) X X
Cyanide SW-846 9010B/9014  (0.4) 
Lead SW-846 3050B/6010B EPA 6010 or 7421  (3) X X
Manganese SW-846 3050B/6010B  (0.1) 
Mercury SW-846 7471A  EPA 7471  (0.015) X X
Nickel SW-846 3050B/6010B  EPA 6010  (2) X X
Selenium SW-846 3050B/6010B  (8) X
Zinc SW-846 3050B/6010B EPA 6010 or 7951  (2) X X
Inorganics – Nutrients 
Oil & Grease SW-846 9070 X
Total Phosphorus EPA 365.2/365.3 or USGS I-6600-85  (9.9) X X
Nitrate + Nitrite LACHAT 12-107-04-1-B (0.25) X X
Ammonia-Nitrogen LACHAT 12-107-06-1-A (0.16) X X
Total Kjeldahl Nitrogen X X
Organics 
Aldrin SW-846 8081

EPA 8081, 354440B, 3541  (0.01) 
Chlordane SW-846 8081

EPA 8081, 354440B, 3541  (0.009) 
X

Dieldrin SW-846 8081
EPA 8081, 354440B, 3541  (0.01) 

Endrin SW-846 8081
EPA 8081, 354440B, 3541  (0.01) 

Heptachlor SW-846 8081
EPA 8081, 354440B, 3541  (0.01) 

Lindane (Gamma BHC) SW-846 8081 
EPA 8081, 354440B, 3541  (0.01) 

1 Suggested base parameter list reflects additions to NR347 Table 1, based on scientific research and experience with dredging projects. 
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Suggested Base 
Parameter Analyses1

 
 
Parameter 

Suggested Analytical Method  
(Suggested Detection Level) 
(mg/kg, dry weight unless noted) 

Great Lakes 
or Urban/ 
Industrial 

Inland Waters 
(Rural/ 

Forested) 
DDT SW-846 8081 

EPA 8081, 354440B, 3541  (0.01) 
X  

DDD & DDE SW-846 8081 
EPA 8081, 354440B, 3541  (0.01) 

X  

Toxaphene SW-846 8081  (0.01)   
X X PCBs (Total) SW-846 8081  

EPA 8081, 3540B, 3541  (0.04) Tied to Fish Advisories 
2,3,7,8-dioxin, 2,3,7,8-furan and 
15  2,3,7,8-substituted dioxin 
and furan congeners 

EPA 8290  (1 – 10  pg/g)   

Total Organic Carbon SW 846 8081 
SW846-EPA 9060  (0.2%) 

X X 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

EPA 8310 X  

Naphthalene (0.019) 
Phenanthrene (0.017) 
Pyrene (0.012) 
Fluorene (0.058) 
2-Methylnapthelene  
Acenapthene (0.017) 
Acenaphthlyene (0.021) 
Anthracene (0.0071)
Benzo (a) anthracene (0.019) 
Benzo (a) pyrene (0.023) 
Benzo (e) pyrene  
Benzo (b) fluoranthene (0.032) 
Benzo (g,h,i) perylene (0.022) 
Benzo (k) fluoranthene (0.021) 
Chrysene (0.0074)
Dibenzo(a,h)anthracene (0.008) 
Fluoranthene (0.029) 
Indeno (1,2,3-cd) pyrene (0.034) 

Physical Tests    

Particle Size Analysis – Sieve 
  and Hydrometer Analysis 

ASTM D-422 (%) X X 

Moisture Content ASTM D-2216 (%) X X 
Atterburg Limits (Liquid Limit 
and Plastic Limit) 

ASTM D4318 (as moisture content)   

Specific Gravity ASTM D-854 (Ratio, unitless)   
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Conceptual Dredge Drawings 
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NOTES:
1. SOUNDINGS WERE OBTAINED USING A 235 SONARMITE BT kHz ECHOSOUNDER AND POSITIONED WITH A SUBMETER TRIMBLE GPS
2. WATER SURFACE ELEVATION = 811.47

STAGING AND DEWATERING AREA

NO DREDGING WITHIN 10 FEET
OF EXISTING SHORELINE
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NOTES:
1. SEDIMENT SAMPLES COLLECTED WITH A AMS MULTI-STAGE SEDIMENT SAMPLER.
2. RANGE POLES WERE USED TO DETERMINE SEDIMENT THICKNESS.

SAMPLE 1 (SEDIMENT)
SAMPLE 2 (NATIVE)

SAMPLE 3 (SEDIMENT)
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SAMPLE 5 (SEDIMENT)
SAMPLE 6 (NATIVE)

SEDIMENT DEPTH
PROBE LOCATIONS
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NOTES:
1. SOUNDINGS WERE OBTAINED USING A 235 SONARMITE BT kHz ECHOSOUNDER AND POSITIONED WITH A SUBMETER TRIMBLE GPS.
2. WATER SURFACE ELEVATION = 811.47
3. SEDIMENT SAMPLES COLLECTED WITH A AMS MULTI-STAGE SEDIMENT SAMPLER.
4. RANGE POLES WERE USED TO DETERMINE SEDIMENT THICKNESS.
5. APPROXIMATELY 65,000 CY OF SEDIMENT WITHIN SURVEY AREA.
6. NO DREDGING WITHIN 10 FEET OF THE SHORELINE.

WATER SURFACE2018 BATHYMETRIC SURVEYDREDGING VERTICAL LIMIT
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NOTES:
1. SOUNDINGS WERE OBTAINED USING A 235 SONARMITE BT kHz ECHOSOUNDER AND POSITIONED WITH A SUBMETER TRIMBLE GPS.
2. WATER SURFACE ELEVATION = 811.47
3. SEDIMENT SAMPLES COLLECTED WITH A AMS MULTI-STAGE SEDIMENT SAMPLER.
4. RANGE POLES WERE USED TO DETERMINE SEDIMENT THICKNESS.
5. APPROXIMATELY 65,000 CY OF SEDIMENT WITHIN SURVEY AREA.
6. NO DREDGING WITHIN 10 FEET OF THE SHORELINE.
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Cost Estimate 

 

 

 



Opinion of Probable Cost 
Nov-19

Project: Saratoga Dredging
Client: City of Waukesha
Location: Waukesha, WI
Project No.: 26-1083.00

References: 1.)   Heavy Construction Cost Data . RSMeans. 32th Annual Edition. 2018.

Material Labor Equipment Total
35 24 13.13 Cutter Suction Dredging

1500 Hydrualic method, pumped C.Y. 65000 9.15 7.50 16.65 22.00 1,430,000.00$         
35 24 23.13 Mobilization 

100 Dredging Total 1 29,600 28800.00 58,400 76,500 76,500.00$              
31 23 23.20 Hauling 

1468 12 C.Y. Truck, 35 MPH avg, Cycle 20 miles C.Y. 65000 3.83 5.65 9.48 11.95 776,750.00$            
Misc

Dewatering of Dredged Sediment C.Y. 65000 10 650,000.00$            Previous bids
Landfill Disposal Ton 84500 36.5 3,084,250.00$         Price from Waste Management
Erosion Control (Silt Fence/Turbidity Barriers) L.S. 1 15,000.00$              Previous bids
Site Restoration L.S. 1 20,000.00$              Previous bids

6,052,500.00$        

6,052,500.00$        
907,875.00$            

6,960,375.00$         Total Construction Cost =
Contingency (15%) =

Subtotal for All Divisions = 

Subtotal for Division 31 - Earthwork = 

Notes:
Total Item Cost Incl 

O&P
RS Means Item Number and Description Unit Quantity 2018 Bare Costs Total Incl O&P

Project Name: Mirror Lake Dredging
Project Number: 26-1031.00 I:\26\Waukesha\Saratoga Dam Dredging\Costs\11.19.19_OoPC_Dredging .xlsx

Prepared By: RJW 2019
Checked By: CTG 2019
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October3, 2019  
 
Mr Rob Wayne 
Ayres & Associates 
Eau Claire, WI 
 
Project: City of Waukesha-Fox River Dredge Project, 2020-2021    
 
Dear Rob,  
 
Waste Management of Wisconsin is pleased to provide you with pricing for disposal per your request. 
Based upon the information provided, the following summarizes our quotation. 
 
DISPOSAL FACILITY: 

Orchard Ridge Landfill                       Metro Security Landfill               
W124 N9355 Boundary Road           10712 S. 124th Street 
Menomonee Falls, WI  53051          Franklin, WI  53132 
 
 
WASTE STREAMS 

Waste Description Contaminated Dredge Sediment  
Estimated Volume 65,000 cubic yards  
Disposal Method Direct Landfill    
 
Estimated Disposal Pricing    
Base                                                                              $21.00/ton 
WI Generator Tax                                                       $13.00/ton 
Landfill Environmental Fee        $   1.50/ton 
Disposal Fuel Surcharge        $   1.00/ton 
ALL IN                                                                            $36.50 per ton 
Profile Approval Fee $100 (one time) per profile submitted. 
 
Credit Charges (after 45 days)                                  1.5% of outstanding invoice balance. 
 
SPECIAL CONDITIONS: 

Waste must meet acceptability criteria at the site and comply with local, state and federal regulations, as 
well as the sites permit requirements.  
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Strength and moisture requirements are: 

1. No free liquid—Pass Paint Filter test.  
2. Able to  

a. Support its own weight;  
b. Support the weight of material placed over it; 
c. Be capable of being worked and managed by the Disposal Site’s low ground pressure 

bulldozers. 
 

The dredge material must be dewatered as necessary to pass the paint filter test prior to  

disposal. The dredge material must be transported in leak proof and covered trucks to prevent leakage and  

air borne transport of sediments.  

The dredge material must be stabilized and received in a soil like consistency that allows Orchard Ridge  

Landfill, or Metro Security landfill to follow the regulatory requirements of placing the material in a  

manner such that it supports its own weight, supports the weight of other materials placed over it without  

slumping, and maintains the integrity and stability of the landfill slopes. 
 
ANALYTICAL TESTING REQUIREMENTS: 
Complete and submit profile with analytical testing attached – submit online www.wmsolutions.com 
 
*Pricing is contingent upon review and approval of profile submittal along with full lab testing  results.   
Customers must have a current Waste Management Industrial Service Agreement. 
 
Pricing is open for consideration for a period of 30 days.  Upon acceptance, pricing remains in effect up to and 
including 60 days from the date of the quote.  Pricing based solely on the information available at this time.  
Additional information may be required prior to approval. 
 
Please do not hesitate to contact me at the phone number below with any questions you may have or if you require 
any further assistance. 
 
Sincerely, 
Brian 
 
Brian Smith  
Industrial Account Manager 
Manufacturing & Industrial 
Bsmith45@WM.com 
414-793-0232 

http://www.wmsolutions.com/
http://www.wmsolutions.com/
mailto:Bsmith45@WM.com
mailto:Bsmith45@WM.com


From: Scott Kleinhans
To: Wayne, Robert
Subject: RE: Dredging Disposal Quote
Date: Tuesday, August 27, 2019 2:37:35 PM
Attachments: image001.png

Wayne,
 
There are several issues that will affect the potential pricing.  Moisture content, material strength
and daily volume intake are three of the biggest.  With that said, I can give you a range for budgetary
purposes.
 
The stronger and dryer the material is the lower the cost.  If we have to do any type of special
handling, monofiling or drainage, the pricing will go up.
 
For budget purposes, you can use $15-$40/T for disposal.  Again, this is very preliminary and will
depend greatly on what the material ends up looking like coming to the landfill.
 
Please feel free to reach out with any other questions.
 
Thanks,
 
Scott Kleinhans | Landfill Sales

Advanced Disposal Emerald Park Landfill, LLC
W124 S10629 S. 124th St. | Muskego | WI 53150
T:414-529-1360 | F: 414-529-1478 | M: 414-807-7101 | E: scott.kleinhans@advanceddisposal.com
 
Advanced Disposal Mallard Ridge Landfill, Inc.
W8470 State RD 11 | Delavan | WI  53115
T: 262-724-3257 | F: 262-724-5479
 
Connect with us:     AdvancedDisposal.com     Facebook      YouTube

P Clean & Green: Please consider the environment before printing this e-mail
This e-mail message from Advanced Disposal Services is for the sole use of the intended recipient(s)
and may contain confidential and privileged information.  Any unauthorized review, use, disclosure
or distribution is prohibited.  If you are not the intended recipient, please communicate with the
sender by reply e-mail and destroy all copies of the original message and delete same from all
computers.
 

From: Wayne, Robert [mailto:WayneR@AyresAssociates.com] 
Sent: Tuesday, August 27, 2019 2:11 PM
To: Scott Kleinhans <scott.kleinhans@advanceddisposal.com>
Subject: RE: Dredging Disposal Quote
 
We are still in the conceptual phase but it is anticipated to start in 2020 or 2021 and the duration
would be approximately 3 months.
 

mailto:scott.kleinhans@advanceddisposal.com
mailto:WayneR@AyresAssociates.com
mailto:scott.kleinhans@advanceddisposal.com
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.advanceddisposal.com%2F&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C790e7352f8e74160ba4a08d5779e5f69%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C636546445068677316&sdata=1s5Jm2HIgL3j51eYg3tjcRWp%2B4RlE6T6cOnGxz8sjnQ%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.facebook.com%2FAdvancedDisposal&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C790e7352f8e74160ba4a08d5779e5f69%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C636546445068677316&sdata=983%2FjudPefsq%2FRSGEV9gEWmiyati%2FfTxmg9pb%2BPTGe8%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.youtube.com%2Fuser%2FAdvancedDisposal%2Fvideos&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C790e7352f8e74160ba4a08d5779e5f69%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C636546445068677316&sdata=HBTHefQchYGYw5qlzYTb7wN32gwS9UhaFYSmrYQaTCg%3D&reserved=0






Robert J Wayne 
Environmental Scientist

Office: 715.834.3161 • Direct: 715.831.7506
WayneR@AyresAssociates.com
www.AyresAssociates.com
 

From: Scott Kleinhans <scott.kleinhans@advanceddisposal.com> 
Sent: Tuesday, August 27, 2019 10:05 AM
To: Wayne, Robert <WayneR@AyresAssociates.com>
Cc: Goodwin, Chris <Goodwinc@AyresAssociates.com>
Subject: RE: Dredging Disposal Quote
 
Wayne,
 
I do have a couple questions that revolve around project timing.  Any idea on a start date?  Thoughts
on project duration.  If I can get an idea on when things will happen, that will help.
 
Thanks,
 
Scott Kleinhans | Landfill Sales

Advanced Disposal Emerald Park Landfill, LLC
W124 S10629 S. 124th St. | Muskego | WI 53150
T:414-529-1360 | F: 414-529-1478 | M: 414-807-7101 | E: scott.kleinhans@advanceddisposal.com
 
Advanced Disposal Mallard Ridge Landfill, Inc.
W8470 State RD 11 | Delavan | WI  53115
T: 262-724-3257 | F: 262-724-5479
 
Connect with us:     AdvancedDisposal.com     Facebook      YouTube

P Clean & Green: Please consider the environment before printing this e-mail
This e-mail message from Advanced Disposal Services is for the sole use of the intended recipient(s)
and may contain confidential and privileged information.  Any unauthorized review, use, disclosure
or distribution is prohibited.  If you are not the intended recipient, please communicate with the
sender by reply e-mail and destroy all copies of the original message and delete same from all
computers.
 

From: Wayne, Robert [mailto:WayneR@AyresAssociates.com] 
Sent: Tuesday, August 27, 2019 9:26 AM
To: Scott Kleinhans <scott.kleinhans@advanceddisposal.com>
Cc: Goodwin, Chris <Goodwinc@AyresAssociates.com>
Subject: Dredging Disposal Quote
 
Hi Scott,
 
We are working with the City of Waukesha on a dredging project in the Fox River and we are looking

mailto:WayneR@AyresAssociates.com
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ayresassociates.com%2F&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C6ebffb3c149e4424fb3108d72b225da3%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C637025298911658877&sdata=z5AamKettAavx5nDJJp45%2B9oz3ns1HMX9H%2FMU2581K4%3D&reserved=0
mailto:scott.kleinhans@advanceddisposal.com
mailto:WayneR@AyresAssociates.com
mailto:Goodwinc@AyresAssociates.com
mailto:scott.kleinhans@advanceddisposal.com
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.advanceddisposal.com%2F&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C6ebffb3c149e4424fb3108d72b225da3%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C637025298911658877&sdata=GsbCqy3RVeamWsQ2LBRsgtr%2BbFLTOUmSVtO7Z46RmgE%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.facebook.com%2FAdvancedDisposal&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C6ebffb3c149e4424fb3108d72b225da3%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C637025298911668871&sdata=2u20RYYXzkxwune9KIxLlvq8zqy%2BgNYPLII8bCP4qOk%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.youtube.com%2Fuser%2FAdvancedDisposal%2Fvideos&data=02%7C01%7Cscott.kleinhans%40advanceddisposal.com%7C6ebffb3c149e4424fb3108d72b225da3%7C4699d208960649cda7a7a457195b1389%7C0%7C0%7C637025298911668871&sdata=SmDmGEsLcmHJxT7uKC7xDBNGPf5q5ltKCXEh3eg8ECM%3D&reserved=0
mailto:WayneR@AyresAssociates.com
mailto:scott.kleinhans@advanceddisposal.com
mailto:Goodwinc@AyresAssociates.com


into disposal site options for 65,000 CY of contaminated soil.
 
Can you provide me with a quote for disposing of the sediment?
 
Attached are the soil testing results.
 
The conceptual plan for dredging would be to dewater the sediment in geotextile tubes until the
acceptable moisture content. What moisture content is acceptable for disposal?
 
Let me know if you need any additional information.
 
Thank you,
 
Rob
 

Robert J Wayne 
Environmental Scientist  

Ayres Associates 
3433 Oakwood Hills Parkway • Eau Claire, WI 54701-7698
Office: 715.834.3161 • Direct: 715.831.7506
WayneR@AyresAssociates.com
www.AyresAssociates.com
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Attachment 4 

Sample Analytical Results 

 



Parameter 1 2 3 4 5 6
Arsenic 31.8 18.3 22.1 13.6 15.6 15.4 0.677 3 0.584 8
Cadmium 3.4 0.97 J 0.88 J 0.92 J 0.35 J 0.31 J 71.1 985 0.752 1
Chromium 104 27.6 30.0 30.0 18.1 22.4 100000 100000 360,000. 44
Copper 69.5 69.8 38.4 66.1 25.1 30.1 3,130. 46,700. 91.6 69.5
Lead 281 66.4 60.0 38.8 20.8 23.3 400 800 27. 52
Nickel 48.7 18.1 21.4 20.1 14.4 18.9 1,550. 22,500. 13.0612 31
Zinc 444 187 157 186 79.3 94.0 23,500. 100,000. NA 150
Mercury 0.17 J 0.17 J 0.17 J 0.13 J 0.073 J 0.078 J 3.13 3.13 0.208 NA

PCB, Total <0.0653 <0.0584 <0.0560 <0.0615 <0.0497 <0.0443 0.234 0.967 0.0094 NA
PCB‐1016 (Aroclor 1016) <0.0761 <0.0680 <0.0653 <0.0716 <0.0579 <0.0516 4.11 28 NA NA
PCB‐1221 (Aroclor 1221) <0.0960 <0.0858 <0.0824 <0.0904 <0.0731 <0.0652 0.213 0.883 NA NA
PCB‐1232 (Aroclor 1232) <0.109 <0.0976 <0.0937 <0.103 <0.0832 <0.0742 0.19 0.792 NA NA
PCB‐1242 (Aroclor 1242) <0.0927 <0.0828 <0.0795 <0.0873 <0.0706 <0.0629 0.235 0.972 NA NA
PCB‐1248 (Aroclor 1248) <0.0820 <0.0732 <0.0703 <0.0771 <0.0624 <0.0556 0.236 0.975 NA NA
PCB‐1254 (Aroclor 1254) <0.0804 <0.0718 <0.0689 <0.0757 <0.0612 <0.0546 0.239 0.988 NA NA
PCB‐1260 (Aroclor 1260) <0.0653 <0.0584 <0.0560 <0.0615 <0.0497 <0.0443 0.243 1 NA NA
PCB‐1262 (Aroclor 1262) <0.0944 <0.0843 <0.0809 <0.0888 <0.0718 <0.0641 NA NA NA NA
PCB‐1268 (Aroclor 1268) <0.0886 <0.0791 <0.0760 <0.0834 <0.0674 <0.0601 NA NA NA NA

2‐Methylnaphthalene <0.0209 0.420 0.0226 <0.0197 <0.0032 <0.0029 239 3010 NA NA
Acenaphthene 0.293 3.55 0.0320 <0.0159 <0.0026 <0.0023 3590 45200 NA NA
Acenaphthylene 0.405 1.73 0.0319 <0.0193 0.0317 <0.0028 NA NA NA NA
Anthracene 0.799 10.1 0.0891 0.143 0.0244 <0.0026 17900 100000 196.9492 NA
Benzo(a)anthracene 2.80 20.1 0.440 0.744 0.119 0.0300 1.14 20.8 NA NA
Benzo(a)pyrene 2.81 19.5 0.522 1.02 0.134 0.0340 0.115 2.11 0.47 NA
Benzo(b)fluoranthene 3.62 23.9 0.685 1.51 0.175 0.0490 1.15 21.1 0.4781 NA
Benzo(e)pyrene 2.07 13.2 0.405 0.819 0.0962 0.0258 NA NA NA NA
Benzo(g,h,i)perylene 1.79 11.9 0.381 0.770 0.0904 0.0245 NA NA NA NA
Benzo(k)fluoranthene 1.57 9.59 0.242 0.599 0.0575 0.0174 11.5 211 NA NA
Chrysene 2.72 19.8 0.506 1.04 0.131 0.0351 115 2110 0.1442 NA
Dibenz(a,h)anthracene 0.436 3.46 0.0792 0.180 <0.0029 <0.0026 0.115 2.11 NA NA
Fluoranthene 7.34 51.5 1.11 2.11 0.214 0.0726 2390 30100 88.8778 NA
Fluorene 0.562 4.35 0.0449 <0.0122 <0.0020 <0.0018 2390 30100 14.8299 NA
Indeno(1,2,3‐cd)pyrene 1.63 10.7 0.310 0.712 0.0741 0.0205 1.15 21.1 NA NA
Naphthalene <0.0319 1.49 <0.0055 <0.0301 <0.0049 <0.0044 5.52 24.1 0.6582 NA
Phenanthrene 3.68 35.6 0.418 0.715 0.0539 0.0221 NA NA NA NA
Pyrene 5.76 39.0 0.881 1.56 0.206 0.0651 1790 22600 54.5455 NA

Cumulative 
Exceedance Count 6 6 1 4 2 1
Hazard Index 1.19969 1.9617 0.1333 0.5684 0.5258 0.5075
Cumulative Cancer Risk 8.50E‐05 2.8E‐04 8.3E‐06 3.6E‐05 2.7E‐05 2.5E‐05

NR720 Groundwater RCL Exceedence
NR 720 Non Industrial Exceedence

NR 720 Industrial Exceedence

All results in mg/kg, equivalent to PPM

Non‐

Industrial 

Direct 
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RCL
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Direct 
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RCL

Ground 

Water RCL

Back 

ground 
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Value

Saratoga Lake Sediment Sampling
October 3, 2018 Samples

Complete Sampling Results

Sample



Detects Only 1 2 3 4 5 6
Arsenic 31.8 18.3 22.1 13.6 15.6 15.4 0.677 3 0.584 8
Cadmium 3.4 0.97 J 0.88 J 0.92 J 71.1 985 0.752 1
Lead 281 66.4 60.0 38.8 400 800 27. 52
Nickel 48.7 18.1 21.4 20.1 14.4 18.9 1,550. 22,500. 13.0612 31
Benzo(a)anthracene 2.80 20.1 1.14 20.8 NA NA
Benzo(a)pyrene 2.81 19.5 0.522 1.02 0.134 0.115 2.11 0.47 NA
Benzo(b)fluoranthene 3.62 23.9 0.685 1.51 1.15 21.1 0.4781 NA
Chrysene 2.72 19.8 0.506 1.04 115 2110 0.1442 NA
Dibenz(a,h)anthracene 0.436 3.46 0.180 0.115 2.11 NA NA
Indeno(1,2,3‐cd)pyrene 1.63 10.7 1.15 21.1 NA NA
Naphthalene 1.49 5.52 24.1 0.6582 NA

Cumulative 
Exceedance Count 6 6 1 4 2 1
Hazard Index 1.19969 1.9617 0.1333 0.5684 0.5258 0.5075
Cumulative Cancer Risk 8.50E‐05 2.8E‐04 8.3E‐06 3.6E‐05 2.7E‐05 2.5E‐05

NR720 Groundwater RCL Exceedence
NR 720 Non Industrial Exceedence

NR 720 Industrial Exceedence

All results in mg/kg, equivalent to PPM

Saratoga Lake Sediment Sampling
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October 30, 2018

LIMS USE: FR - PETER HAUG
LIMS OBJECT ID: 10450829

10450829
Project:
Pace Project No.:

RE:

Peter Haug
Ayres Associates
3433 Oakwood Hills Parkway
Eau Claire, WI 54701

Saratoga Dam

Dear Peter Haug:
Enclosed are the analytical results for sample(s) received by the laboratory on October 09, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Bob Michels
bob.michels@pacelabs.com

Project Manager
(612)709-5046

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 60
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CERTIFICATIONS

Pace Project No.:
Project:

10450829
Saratoga Dam

Minnesota Certification IDs
1700 Elm Street SE, Minneapolis, MN  55414-2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas DW Certification #: MN00064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #: MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064
Michigan Certification #: 9909

Minnesota Certification #: 027-053-137
Minnesota Dept of Ag Certifcation #: via MN 027-053-137
Minnesota Petrofund Certification #: 1240
Mississippi Certification #: MN00064
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon NwTPH Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DW Certification #: 9952 C
West Virginia DEP Certification #: 382
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01

Virginia Minnesota Certification ID's
315 Chestnut Street, Virginia, MN  55792
Montana Certificate #CERT0103
Alaska Certification UST-107
Minnesota Dept of Health Certification #: 027-137-445

North Dakota Certification: # R-203
Wisconsin DNR Certification # : 998027470
WA Department of Ecology Lab ID# C1007

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE SUMMARY

Pace Project No.:
Project:

10450829
Saratoga Dam

Lab ID Sample ID Matrix Date Collected Date Received

10450829001 1 Solid 10/03/18 12:30 10/09/18 09:20

10450829002 2 Solid 10/03/18 12:35 10/09/18 09:20

10450829003 3 Solid 10/03/18 12:40 10/09/18 09:20

10450829004 4 Solid 10/03/18 12:45 10/09/18 09:20

10450829005 5 Solid 10/03/18 12:50 10/09/18 09:20

10450829006 6 Solid 10/03/18 12:55 10/09/18 09:20

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10450829
Saratoga Dam

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10450829001 1 EPA 8082A 12 PASI-MRAG

EPA 6010 7 PASI-GTXW

EPA 7471 1 PASI-GAJT

ASTM D2974 1 PASI-MJDL

EPA 8270D by SIM 20 PASI-MSTB

EPA 350.1 1 PASI-VDMB

EPA 351.2 1 PASI-VDMB

EPA 353.2 1 PASI-VDMB

EPA 365.1 1 PASI-VDMB

EPA 9060A 4 PASI-VCSD

10450829002 2 EPA 8082A 12 PASI-MRAG

EPA 6010 7 PASI-GTXW

EPA 7471 1 PASI-GAJT

ASTM D2974 1 PASI-MJDL

EPA 8270D by SIM 20 PASI-MSTB

EPA 350.1 1 PASI-VDMB

EPA 351.2 1 PASI-VDMB

EPA 353.2 1 PASI-VDMB

EPA 365.1 1 PASI-VDMB

EPA 9060A 4 PASI-VCSD

10450829003 3 EPA 8082A 12 PASI-MRAG

EPA 6010 7 PASI-GTXW

EPA 7471 1 PASI-GAJT

ASTM D2974 1 PASI-MJDL

EPA 8270D by SIM 20 PASI-MSTB

EPA 350.1 1 PASI-VDMB

EPA 351.2 1 PASI-VDMB

EPA 353.2 1 PASI-VDMB

EPA 365.1 1 PASI-VDMB

EPA 9060A 4 PASI-VCSD

10450829004 4 EPA 8082A 12 PASI-MRAG

EPA 6010 7 PASI-GTXW

EPA 7471 1 PASI-GAJT

ASTM D2974 1 PASI-MJDL

EPA 8270D by SIM 20 PASI-MSTB

EPA 350.1 1 PASI-VDMB

EPA 351.2 1 PASI-VDMB

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10450829
Saratoga Dam

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 353.2 1 PASI-VDMB

EPA 365.1 1 PASI-VDMB

EPA 9060A 4 PASI-VCSD

10450829005 5 EPA 8082A 12 PASI-MRAG

EPA 6010 7 PASI-GTXW

EPA 7471 1 PASI-GAJT

ASTM D2974 1 PASI-MJDL

EPA 8270D by SIM 20 PASI-MSTB

EPA 350.1 1 PASI-VDMB

EPA 351.2 1 PASI-VDMB

EPA 353.2 1 PASI-VDMB

EPA 365.1 1 PASI-VDMB

EPA 9060A 4 PASI-VCSD

10450829006 6 EPA 8082A 12 PASI-MRAG

EPA 6010 7 PASI-GTXW

EPA 7471 1 PASI-GAJT

ASTM D2974 1 PASI-MJDL

EPA 8270D by SIM 20 PASI-MSTB

EPA 350.1 1 PASI-VDMB

EPA 351.2 1 PASI-VDMB

EPA 353.2 1 PASI-VDMB

EPA 365.1 1 PASI-VDMB

EPA 9060A 4 PASI-VCSD

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 1 Lab ID: 10450829001 Collected: 10/03/18 12:30 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8082A  Preparation Method: EPA 35508082A GCS PCB

PCB-1016 (Aroclor 1016) ND ug/kg 10/12/18 21:04 12674-11-210/12/18 07:5176.1 22.8 1
PCB-1221 (Aroclor 1221) ND ug/kg 10/12/18 21:04 11104-28-210/12/18 07:5196.0 28.8 1
PCB-1232 (Aroclor 1232) ND ug/kg 10/12/18 21:04 11141-16-510/12/18 07:51109 32.8 1
PCB-1242 (Aroclor 1242) ND ug/kg 10/12/18 21:04 53469-21-910/12/18 07:5192.7 27.8 1
PCB-1248 (Aroclor 1248) ND ug/kg 10/12/18 21:04 12672-29-610/12/18 07:5182.0 24.6 1
PCB-1254 (Aroclor 1254) ND ug/kg 10/12/18 21:04 11097-69-110/12/18 07:5180.4 24.1 1
PCB-1260 (Aroclor 1260) ND ug/kg 10/12/18 21:04 11096-82-510/12/18 07:5165.3 19.6 1
PCB-1262 (Aroclor 1262) ND ug/kg 10/12/18 21:04 37324-23-510/12/18 07:5194.4 28.3 1
PCB-1268 (Aroclor 1268) ND ug/kg 10/12/18 21:04 11100-14-410/12/18 07:5188.6 26.6 1
PCB, Total ND ug/kg 10/12/18 21:04 1336-36-310/12/18 07:5165.3 19.6 1
Surrogates
Tetrachloro-m-xylene (S) 75 %. 10/12/18 21:04 877-09-810/12/18 07:5148-125 1
Decachlorobiphenyl (S) 73 %. 10/12/18 21:04 2051-24-310/12/18 07:5130-134 1

Analytical Method: EPA 6010  Preparation Method: EPA 30506010 MET ICP

Arsenic 31.8 mg/kg 10/27/18 10:11 7440-38-210/18/18 09:1311.5 2.4 1
Cadmium 3.4 mg/kg 10/27/18 10:11 7440-43-910/18/18 09:131.1 0.30 1
Chromium 104 mg/kg 10/27/18 10:11 7440-47-310/18/18 09:132.3 0.64 1
Copper 69.5 mg/kg 10/27/18 10:11 7440-50-810/18/18 09:133.4 1.0 1
Lead 281 mg/kg 10/27/18 10:11 7439-92-110/18/18 09:134.6 1.4 1
Nickel 48.7 mg/kg 10/27/18 10:11 7440-02-010/18/18 09:132.3 0.53 1
Zinc 444 mg/kg 10/27/18 10:11 7440-66-610/18/18 09:139.2 2.3 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.17J mg/kg 10/18/18 09:32 7439-97-610/17/18 13:250.29 0.086 1

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 59.9 % 10/18/18 13:140.10 0.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Acenaphthene 293 ug/kg 10/19/18 03:10 83-32-910/17/18 17:4816.9 5.1 5
Acenaphthylene 405 ug/kg 10/19/18 03:10 208-96-810/17/18 17:4820.5 6.2 5
Anthracene 799 ug/kg 10/19/18 03:10 120-12-710/17/18 17:4819.4 5.8 5
Benzo(a)anthracene 2800 ug/kg 10/19/18 03:10 56-55-310/17/18 17:4844.7 13.4 5
Benzo(a)pyrene 2810 ug/kg 10/19/18 03:10 50-32-810/17/18 17:4828.4 8.5 5
Benzo(b)fluoranthene 3620 ug/kg 10/19/18 03:10 205-99-210/17/18 17:4815.4 4.6 5
Benzo(e)pyrene 2070 ug/kg 10/19/18 03:10 192-97-2 N210/17/18 17:4829.8 8.9 5
Benzo(g,h,i)perylene 1790 ug/kg 10/19/18 03:10 191-24-210/17/18 17:4826.2 7.9 5
Benzo(k)fluoranthene 1570 ug/kg 10/19/18 03:10 207-08-910/17/18 17:4835.0 10.5 5
Chrysene 2720 ug/kg 10/19/18 03:10 218-01-910/17/18 17:4856.3 16.9 5
Dibenz(a,h)anthracene 436 ug/kg 10/19/18 03:10 53-70-310/17/18 17:4819.1 5.7 5
Fluoranthene 7340 ug/kg 10/19/18 13:10 206-44-010/17/18 17:4888.6 26.6 25
Fluorene 562 ug/kg 10/19/18 03:10 86-73-710/17/18 17:4813.0 3.9 5
Indeno(1,2,3-cd)pyrene 1630 ug/kg 10/19/18 03:10 193-39-510/17/18 17:4827.7 8.3 5
2-Methylnaphthalene ND ug/kg 10/19/18 03:10 91-57-610/17/18 17:4820.9 6.3 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 1 Lab ID: 10450829001 Collected: 10/03/18 12:30 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Naphthalene ND ug/kg 10/19/18 03:10 91-20-310/17/18 17:4831.9 9.6 5
Phenanthrene 3680 ug/kg 10/19/18 03:10 85-01-810/17/18 17:4879.5 23.9 5
Pyrene 5760 ug/kg 10/19/18 13:10 129-00-010/17/18 17:48317 95.1 25
Surrogates
2-Fluorobiphenyl (S) 90 %. 10/19/18 03:10 321-60-8 D310/17/18 17:4842-125 5
p-Terphenyl-d14 (S) 89 %. 10/19/18 03:10 1718-51-010/17/18 17:4857-125 5

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia

Nitrogen, Ammonia 821 mg/kg 10/12/18 07:20 7664-41-710/11/18 14:3642.7 20.6 2

Analytical Method: EPA 351.2  Preparation Method: EPA 351.2351.2 Total Kjeldahl Nitrogen

Nitrogen, Kjeldahl, Total 6980 mg/kg 10/16/18 16:00 7727-37-910/15/18 10:161190 520 5

Analytical Method: EPA 353.2  Preparation Method: EPA 353.2353.2 Nitrogen, NO2/NO3

Nitrogen, NO2 plus NO3 ND mg/kg 10/12/18 15:51 N310/12/18 07:441.2 0.29 1

Analytical Method: EPA 365.1  Preparation Method: SM 4500P B365.1 Phosphorus, Total

Phosphorus 743 mg/kg 10/11/18 09:05 7723-14-010/10/18 14:00144 68.3 10

Analytical Method: EPA 9060ATotal Organic Carbon

RPD% 5.7 % 10/25/18 10:451
Total Organic Carbon 87800 mg/kg 10/25/18 10:36 7440-44-02710 561 1
Total Organic Carbon 92900 mg/kg 10/25/18 10:45 7440-44-02970 615 1
Mean Total Organic Carbon 90300 mg/kg 10/25/18 10:45 7440-44-02840 588 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 2 Lab ID: 10450829002 Collected: 10/03/18 12:35 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8082A  Preparation Method: EPA 35508082A GCS PCB

PCB-1016 (Aroclor 1016) ND ug/kg 10/12/18 21:20 12674-11-210/12/18 07:5168.0 20.4 1
PCB-1221 (Aroclor 1221) ND ug/kg 10/12/18 21:20 11104-28-210/12/18 07:5185.8 25.8 1
PCB-1232 (Aroclor 1232) ND ug/kg 10/12/18 21:20 11141-16-510/12/18 07:5197.6 29.3 1
PCB-1242 (Aroclor 1242) ND ug/kg 10/12/18 21:20 53469-21-910/12/18 07:5182.8 24.9 1
PCB-1248 (Aroclor 1248) ND ug/kg 10/12/18 21:20 12672-29-610/12/18 07:5173.2 22.0 1
PCB-1254 (Aroclor 1254) ND ug/kg 10/12/18 21:20 11097-69-110/12/18 07:5171.8 21.6 1
PCB-1260 (Aroclor 1260) ND ug/kg 10/12/18 21:20 11096-82-510/12/18 07:5158.4 17.5 1
PCB-1262 (Aroclor 1262) ND ug/kg 10/12/18 21:20 37324-23-510/12/18 07:5184.3 25.3 1
PCB-1268 (Aroclor 1268) ND ug/kg 10/12/18 21:20 11100-14-410/12/18 07:5179.1 23.8 1
PCB, Total ND ug/kg 10/12/18 21:20 1336-36-310/12/18 07:5158.4 17.5 1
Surrogates
Tetrachloro-m-xylene (S) 76 %. 10/12/18 21:20 877-09-810/12/18 07:5148-125 1
Decachlorobiphenyl (S) 74 %. 10/12/18 21:20 2051-24-310/12/18 07:5130-134 1

Analytical Method: EPA 6010  Preparation Method: EPA 30506010 MET ICP

Arsenic 18.3 mg/kg 10/27/18 10:13 7440-38-210/18/18 09:1310.6 2.2 1
Cadmium 0.97J mg/kg 10/27/18 10:13 7440-43-910/18/18 09:131.1 0.28 1
Chromium 27.6 mg/kg 10/27/18 10:13 7440-47-310/18/18 09:132.1 0.59 1
Copper 69.8 mg/kg 10/27/18 10:13 7440-50-810/18/18 09:133.1 0.94 1
Lead 66.4 mg/kg 10/27/18 10:13 7439-92-110/18/18 09:134.2 1.3 1
Nickel 18.1 mg/kg 10/27/18 10:13 7440-02-010/18/18 09:132.1 0.49 1
Zinc 187 mg/kg 10/27/18 10:13 7440-66-610/18/18 09:138.5 2.2 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.17J mg/kg 10/18/18 09:35 7439-97-610/17/18 13:250.24 0.073 1

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 55.2 % 10/18/18 13:140.10 0.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Acenaphthene 3550 ug/kg 10/19/18 03:31 83-32-910/17/18 17:4815.2 4.5 5
Acenaphthylene 1730 ug/kg 10/19/18 03:31 208-96-810/17/18 17:4818.3 5.5 5
Anthracene 10100 ug/kg 10/19/18 14:34 120-12-710/17/18 17:48347 104 100
Benzo(a)anthracene 20100 ug/kg 10/19/18 14:34 56-55-310/17/18 17:48800 240 100
Benzo(a)pyrene 19500 ug/kg 10/19/18 14:34 50-32-810/17/18 17:48509 153 100
Benzo(b)fluoranthene 23900 ug/kg 10/19/18 14:34 205-99-210/17/18 17:48276 83.0 100
Benzo(e)pyrene 13200 ug/kg 10/19/18 14:34 192-97-2 N210/17/18 17:48533 160 100
Benzo(g,h,i)perylene 11900 ug/kg 10/19/18 14:34 191-24-210/17/18 17:48469 141 100
Benzo(k)fluoranthene 9590 ug/kg 10/19/18 14:34 207-08-910/17/18 17:48626 188 100
Chrysene 19800 ug/kg 10/19/18 14:34 218-01-910/17/18 17:481010 303 100
Dibenz(a,h)anthracene 3460 ug/kg 10/19/18 03:31 53-70-310/17/18 17:4817.1 5.1 5
Fluoranthene 51500 ug/kg 10/19/18 14:34 206-44-010/17/18 17:48317 95.2 100
Fluorene 4350 ug/kg 10/19/18 14:34 86-73-710/17/18 17:48232 69.6 100
Indeno(1,2,3-cd)pyrene 10700 ug/kg 10/19/18 14:34 193-39-510/17/18 17:48496 149 100
2-Methylnaphthalene 420 ug/kg 10/19/18 03:31 91-57-610/17/18 17:4818.7 5.6 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 2 Lab ID: 10450829002 Collected: 10/03/18 12:35 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Naphthalene 1490 ug/kg 10/19/18 03:31 91-20-310/17/18 17:4828.6 8.6 5
Phenanthrene 35600 ug/kg 10/19/18 14:34 85-01-810/17/18 17:481420 427 100
Pyrene 39000 ug/kg 10/19/18 14:34 129-00-010/17/18 17:481130 340 100
Surrogates
2-Fluorobiphenyl (S) 84 %. 10/19/18 03:31 321-60-8 D310/17/18 17:4842-125 5
p-Terphenyl-d14 (S) 98 %. 10/19/18 03:31 1718-51-010/17/18 17:4857-125 5

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia

Nitrogen, Ammonia 595 mg/kg 10/12/18 07:01 7664-41-710/11/18 14:3621.2 10.2 1

Analytical Method: EPA 351.2  Preparation Method: EPA 351.2351.2 Total Kjeldahl Nitrogen

Nitrogen, Kjeldahl, Total 3550 mg/kg 10/16/18 15:48 7727-37-910/15/18 10:16223 97.8 1

Analytical Method: EPA 353.2  Preparation Method: EPA 353.2353.2 Nitrogen, NO2/NO3

Nitrogen, NO2 plus NO3 ND mg/kg 10/12/18 15:53 N310/12/18 07:441.1 0.26 1

Analytical Method: EPA 365.1  Preparation Method: SM 4500P B365.1 Phosphorus, Total

Phosphorus 2000 mg/kg 10/11/18 09:06 7723-14-010/10/18 14:00140 66.3 10

Analytical Method: EPA 9060ATotal Organic Carbon

RPD% 0.20 % 10/25/18 11:291
Total Organic Carbon 59800 mg/kg 10/25/18 11:22 7440-44-05910 1220 1
Total Organic Carbon 59900 mg/kg 10/25/18 11:29 7440-44-05880 1220 1
Mean Total Organic Carbon 59900 mg/kg 10/25/18 11:29 7440-44-05910 1220 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 3 Lab ID: 10450829003 Collected: 10/03/18 12:40 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8082A  Preparation Method: EPA 35508082A GCS PCB

PCB-1016 (Aroclor 1016) ND ug/kg 10/12/18 22:08 12674-11-210/12/18 07:5165.3 19.6 1
PCB-1221 (Aroclor 1221) ND ug/kg 10/12/18 22:08 11104-28-210/12/18 07:5182.4 24.7 1
PCB-1232 (Aroclor 1232) ND ug/kg 10/12/18 22:08 11141-16-510/12/18 07:5193.7 28.1 1
PCB-1242 (Aroclor 1242) ND ug/kg 10/12/18 22:08 53469-21-910/12/18 07:5179.5 23.9 1
PCB-1248 (Aroclor 1248) ND ug/kg 10/12/18 22:08 12672-29-610/12/18 07:5170.3 21.1 1
PCB-1254 (Aroclor 1254) ND ug/kg 10/12/18 22:08 11097-69-110/12/18 07:5168.9 20.7 1
PCB-1260 (Aroclor 1260) ND ug/kg 10/12/18 22:08 11096-82-510/12/18 07:5156.0 16.8 1
PCB-1262 (Aroclor 1262) ND ug/kg 10/12/18 22:08 37324-23-510/12/18 07:5180.9 24.3 1
PCB-1268 (Aroclor 1268) ND ug/kg 10/12/18 22:08 11100-14-410/12/18 07:5176.0 22.8 1
PCB, Total ND ug/kg 10/12/18 22:08 1336-36-310/12/18 07:5156.0 16.8 1
Surrogates
Tetrachloro-m-xylene (S) 71 %. 10/12/18 22:08 877-09-810/12/18 07:5148-125 1
Decachlorobiphenyl (S) 70 %. 10/12/18 22:08 2051-24-310/12/18 07:5130-134 1

Analytical Method: EPA 6010  Preparation Method: EPA 30506010 MET ICP

Arsenic 22.1 mg/kg 10/27/18 10:20 7440-38-210/18/18 09:1310.3 2.2 1
Cadmium 0.88J mg/kg 10/27/18 10:20 7440-43-910/18/18 09:131.0 0.27 1
Chromium 30.0 mg/kg 10/27/18 10:20 7440-47-310/18/18 09:132.1 0.57 1
Copper 38.4 mg/kg 10/27/18 10:20 7440-50-810/18/18 09:133.0 0.91 1
Lead 60.0 mg/kg 10/27/18 10:20 7439-92-110/18/18 09:134.1 1.2 1
Nickel 21.4 mg/kg 10/27/18 10:20 7440-02-010/18/18 09:132.1 0.48 1
Zinc 157 mg/kg 10/27/18 10:20 7440-66-610/18/18 09:138.2 2.1 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.17J mg/kg 10/18/18 09:37 7439-97-610/17/18 13:250.24 0.072 1

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 53.2 % 10/18/18 13:140.10 0.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Acenaphthene 32.0 ug/kg 10/18/18 22:38 83-32-910/17/18 17:482.9 0.87 1
Acenaphthylene 31.9 ug/kg 10/18/18 22:38 208-96-810/17/18 17:483.5 1.1 1
Anthracene 89.1 ug/kg 10/18/18 22:38 120-12-710/17/18 17:483.3 1.0 1
Benzo(a)anthracene 440 ug/kg 10/18/18 22:38 56-55-310/17/18 17:487.7 2.3 1
Benzo(a)pyrene 522 ug/kg 10/18/18 22:38 50-32-810/17/18 17:484.9 1.5 1
Benzo(b)fluoranthene 685 ug/kg 10/18/18 22:38 205-99-210/17/18 17:482.6 0.79 1
Benzo(e)pyrene 405 ug/kg 10/18/18 22:38 192-97-2 N210/17/18 17:485.1 1.5 1
Benzo(g,h,i)perylene 381 ug/kg 10/18/18 22:38 191-24-210/17/18 17:484.5 1.3 1
Benzo(k)fluoranthene 242 ug/kg 10/18/18 22:38 207-08-910/17/18 17:486.0 1.8 1
Chrysene 506 ug/kg 10/18/18 22:38 218-01-910/17/18 17:489.7 2.9 1
Dibenz(a,h)anthracene 79.2 ug/kg 10/18/18 22:38 53-70-310/17/18 17:483.3 0.98 1
Fluoranthene 1110 ug/kg 10/19/18 11:26 206-44-010/17/18 17:4815.2 4.6 5
Fluorene 44.9 ug/kg 10/18/18 22:38 86-73-710/17/18 17:482.2 0.67 1
Indeno(1,2,3-cd)pyrene 310 ug/kg 10/18/18 22:38 193-39-510/17/18 17:484.8 1.4 1
2-Methylnaphthalene 22.6 ug/kg 10/18/18 22:38 91-57-610/17/18 17:483.6 1.1 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 3 Lab ID: 10450829003 Collected: 10/03/18 12:40 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Naphthalene ND ug/kg 10/18/18 22:38 91-20-310/17/18 17:485.5 1.6 1
Phenanthrene 418 ug/kg 10/18/18 22:38 85-01-810/17/18 17:4813.6 4.1 1
Pyrene 881 ug/kg 10/19/18 11:26 129-00-010/17/18 17:4854.3 16.3 5
Surrogates
2-Fluorobiphenyl (S) 83 %. 10/18/18 22:38 321-60-810/17/18 17:4842-125 1
p-Terphenyl-d14 (S) 81 %. 10/18/18 22:38 1718-51-010/17/18 17:4857-125 1

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia

Nitrogen, Ammonia 424 mg/kg 10/12/18 07:03 7664-41-710/11/18 14:3620.2 9.8 1

Analytical Method: EPA 351.2  Preparation Method: EPA 351.2351.2 Total Kjeldahl Nitrogen

Nitrogen, Kjeldahl, Total 3220 mg/kg 10/16/18 15:49 7727-37-910/15/18 10:16214 93.5 1

Analytical Method: EPA 353.2  Preparation Method: EPA 353.2353.2 Nitrogen, NO2/NO3

Nitrogen, NO2 plus NO3 ND mg/kg 10/12/18 15:54 N310/12/18 07:441.1 0.25 1

Analytical Method: EPA 365.1  Preparation Method: SM 4500P B365.1 Phosphorus, Total

Phosphorus 1460 mg/kg 10/11/18 09:07 7723-14-010/10/18 14:00118 55.8 10

Analytical Method: EPA 9060ATotal Organic Carbon

RPD% 5.1 % 10/25/18 11:441
Total Organic Carbon 59700 mg/kg 10/25/18 11:36 7440-44-03940 816 1
Total Organic Carbon 62800 mg/kg 10/25/18 11:44 7440-44-04290 888 1
Mean Total Organic Carbon 61300 mg/kg 10/25/18 11:44 7440-44-04120 852 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 4 Lab ID: 10450829004 Collected: 10/03/18 12:45 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8082A  Preparation Method: EPA 35508082A GCS PCB

PCB-1016 (Aroclor 1016) ND ug/kg 10/12/18 22:24 12674-11-210/12/18 07:5171.6 21.5 1
PCB-1221 (Aroclor 1221) ND ug/kg 10/12/18 22:24 11104-28-210/12/18 07:5190.4 27.1 1
PCB-1232 (Aroclor 1232) ND ug/kg 10/12/18 22:24 11141-16-510/12/18 07:51103 30.9 1
PCB-1242 (Aroclor 1242) ND ug/kg 10/12/18 22:24 53469-21-910/12/18 07:5187.3 26.2 1
PCB-1248 (Aroclor 1248) ND ug/kg 10/12/18 22:24 12672-29-610/12/18 07:5177.1 23.2 1
PCB-1254 (Aroclor 1254) ND ug/kg 10/12/18 22:24 11097-69-110/12/18 07:5175.7 22.7 1
PCB-1260 (Aroclor 1260) ND ug/kg 10/12/18 22:24 11096-82-510/12/18 07:5161.5 18.5 1
PCB-1262 (Aroclor 1262) ND ug/kg 10/12/18 22:24 37324-23-510/12/18 07:5188.8 26.7 1
PCB-1268 (Aroclor 1268) ND ug/kg 10/12/18 22:24 11100-14-410/12/18 07:5183.4 25.0 1
PCB, Total ND ug/kg 10/12/18 22:24 1336-36-310/12/18 07:5161.5 18.5 1
Surrogates
Tetrachloro-m-xylene (S) 78 %. 10/12/18 22:24 877-09-810/12/18 07:5148-125 1
Decachlorobiphenyl (S) 77 %. 10/12/18 22:24 2051-24-310/12/18 07:5130-134 1

Analytical Method: EPA 6010  Preparation Method: EPA 30506010 MET ICP

Arsenic 13.6 mg/kg 10/27/18 10:22 7440-38-210/18/18 09:1311.1 2.3 1
Cadmium 0.92J mg/kg 10/27/18 10:22 7440-43-910/18/18 09:131.1 0.29 1
Chromium 30.0 mg/kg 10/27/18 10:22 7440-47-310/18/18 09:132.2 0.62 1
Copper 66.1 mg/kg 10/27/18 10:22 7440-50-810/18/18 09:133.3 0.98 1
Lead 38.8 mg/kg 10/27/18 10:22 7439-92-110/18/18 09:134.4 1.3 1
Nickel 20.1 mg/kg 10/27/18 10:22 7440-02-010/18/18 09:132.2 0.51 1
Zinc 186 mg/kg 10/27/18 10:22 7440-66-610/18/18 09:138.9 2.3 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.13J mg/kg 10/18/18 09:39 7439-97-610/17/18 13:250.25 0.074 1

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 57.4 % 10/18/18 13:140.10 0.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Acenaphthene ND ug/kg 10/19/18 03:52 83-32-910/17/18 17:4815.9 4.8 5
Acenaphthylene ND ug/kg 10/19/18 03:52 208-96-810/17/18 17:4819.3 5.8 5
Anthracene 143 ug/kg 10/19/18 03:52 120-12-710/17/18 17:4818.3 5.5 5
Benzo(a)anthracene 744 ug/kg 10/19/18 03:52 56-55-310/17/18 17:4842.1 12.6 5
Benzo(a)pyrene 1020 ug/kg 10/19/18 03:52 50-32-810/17/18 17:4826.8 8.0 5
Benzo(b)fluoranthene 1510 ug/kg 10/19/18 03:52 205-99-210/17/18 17:4814.5 4.4 5
Benzo(e)pyrene 819 ug/kg 10/19/18 03:52 192-97-2 N210/17/18 17:4828.0 8.4 5
Benzo(g,h,i)perylene 770 ug/kg 10/19/18 03:52 191-24-210/17/18 17:4824.7 7.4 5
Benzo(k)fluoranthene 599 ug/kg 10/19/18 03:52 207-08-910/17/18 17:4833.0 9.9 5
Chrysene 1040 ug/kg 10/19/18 03:52 218-01-910/17/18 17:4853.0 15.9 5
Dibenz(a,h)anthracene 180 ug/kg 10/19/18 03:52 53-70-310/17/18 17:4818.0 5.4 5
Fluoranthene 2110 ug/kg 10/19/18 03:52 206-44-010/17/18 17:4816.7 5.0 5
Fluorene ND ug/kg 10/19/18 03:52 86-73-710/17/18 17:4812.2 3.7 5
Indeno(1,2,3-cd)pyrene 712 ug/kg 10/19/18 03:52 193-39-510/17/18 17:4826.1 7.8 5
2-Methylnaphthalene ND ug/kg 10/19/18 03:52 91-57-610/17/18 17:4819.7 5.9 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 4 Lab ID: 10450829004 Collected: 10/03/18 12:45 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Naphthalene ND ug/kg 10/19/18 03:52 91-20-310/17/18 17:4830.1 9.0 5
Phenanthrene 715 ug/kg 10/19/18 03:52 85-01-810/17/18 17:4874.9 22.5 5
Pyrene 1560 ug/kg 10/19/18 03:52 129-00-010/17/18 17:4859.7 17.9 5
Surrogates
2-Fluorobiphenyl (S) 81 %. 10/19/18 03:52 321-60-8 D310/17/18 17:4842-125 5
p-Terphenyl-d14 (S) 86 %. 10/19/18 03:52 1718-51-010/17/18 17:4857-125 5

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia

Nitrogen, Ammonia 121 mg/kg 10/12/18 07:04 7664-41-710/11/18 14:3620.1 9.7 1

Analytical Method: EPA 351.2  Preparation Method: EPA 351.2351.2 Total Kjeldahl Nitrogen

Nitrogen, Kjeldahl, Total 690 mg/kg 10/16/18 15:50 7727-37-910/15/18 10:16223 97.8 1

Analytical Method: EPA 353.2  Preparation Method: EPA 353.2353.2 Nitrogen, NO2/NO3

Nitrogen, NO2 plus NO3 ND mg/kg 10/12/18 15:56 N310/12/18 07:441.1 0.27 1

Analytical Method: EPA 365.1  Preparation Method: SM 4500P B365.1 Phosphorus, Total

Phosphorus 201 mg/kg 10/11/18 09:11 7723-14-010/10/18 14:0014.2 6.8 1

Analytical Method: EPA 9060ATotal Organic Carbon

RPD% 1.8 % 10/25/18 11:591
Total Organic Carbon 18300 mg/kg 10/25/18 11:51 7440-44-02320 480 1
Total Organic Carbon 18000 mg/kg 10/25/18 11:59 7440-44-02260 468 1
Mean Total Organic Carbon 18200 mg/kg 10/25/18 11:59 7440-44-02290 474 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 5 Lab ID: 10450829005 Collected: 10/03/18 12:50 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8082A  Preparation Method: EPA 35508082A GCS PCB

PCB-1016 (Aroclor 1016) ND ug/kg 10/12/18 22:40 12674-11-210/12/18 07:5157.9 17.4 1
PCB-1221 (Aroclor 1221) ND ug/kg 10/12/18 22:40 11104-28-210/12/18 07:5173.1 21.9 1
PCB-1232 (Aroclor 1232) ND ug/kg 10/12/18 22:40 11141-16-510/12/18 07:5183.2 25.0 1
PCB-1242 (Aroclor 1242) ND ug/kg 10/12/18 22:40 53469-21-910/12/18 07:5170.6 21.2 1
PCB-1248 (Aroclor 1248) ND ug/kg 10/12/18 22:40 12672-29-610/12/18 07:5162.4 18.7 1
PCB-1254 (Aroclor 1254) ND ug/kg 10/12/18 22:40 11097-69-110/12/18 07:5161.2 18.4 1
PCB-1260 (Aroclor 1260) ND ug/kg 10/12/18 22:40 11096-82-510/12/18 07:5149.7 14.9 1
PCB-1262 (Aroclor 1262) ND ug/kg 10/12/18 22:40 37324-23-510/12/18 07:5171.8 21.6 1
PCB-1268 (Aroclor 1268) ND ug/kg 10/12/18 22:40 11100-14-410/12/18 07:5167.4 20.2 1
PCB, Total ND ug/kg 10/12/18 22:40 1336-36-310/12/18 07:5149.7 14.9 1
Surrogates
Tetrachloro-m-xylene (S) 77 %. 10/12/18 22:40 877-09-810/12/18 07:5148-125 1
Decachlorobiphenyl (S) 74 %. 10/12/18 22:40 2051-24-310/12/18 07:5130-134 1

Analytical Method: EPA 6010  Preparation Method: EPA 30506010 MET ICP

Arsenic 15.6 mg/kg 10/27/18 10:25 7440-38-210/18/18 09:139.0 1.9 1
Cadmium 0.35J mg/kg 10/27/18 10:25 7440-43-910/18/18 09:130.90 0.24 1
Chromium 18.1 mg/kg 10/27/18 10:25 7440-47-310/18/18 09:131.8 0.50 1
Copper 25.1 mg/kg 10/27/18 10:25 7440-50-810/18/18 09:132.7 0.80 1
Lead 20.8 mg/kg 10/27/18 10:25 7439-92-110/18/18 09:133.6 1.1 1
Nickel 14.4 mg/kg 10/27/18 10:25 7440-02-010/18/18 09:131.8 0.41 1
Zinc 79.3 mg/kg 10/27/18 10:25 7440-66-610/18/18 09:137.2 1.8 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.073J mg/kg 10/18/18 09:41 7439-97-610/17/18 13:250.21 0.064 1

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 47.5 % 10/18/18 13:150.10 0.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Acenaphthene ND ug/kg 10/18/18 22:59 83-32-910/17/18 17:482.6 0.78 1
Acenaphthylene 31.7 ug/kg 10/18/18 22:59 208-96-810/17/18 17:483.1 0.94 1
Anthracene 24.4 ug/kg 10/18/18 22:59 120-12-710/17/18 17:483.0 0.89 1
Benzo(a)anthracene 119 ug/kg 10/18/18 22:59 56-55-310/17/18 17:486.8 2.1 1
Benzo(a)pyrene 134 ug/kg 10/18/18 22:59 50-32-810/17/18 17:484.4 1.3 1
Benzo(b)fluoranthene 175 ug/kg 10/18/18 22:59 205-99-210/17/18 17:482.4 0.71 1
Benzo(e)pyrene 96.2 ug/kg 10/18/18 22:59 192-97-2 N210/17/18 17:484.6 1.4 1
Benzo(g,h,i)perylene 90.4 ug/kg 10/18/18 22:59 191-24-210/17/18 17:484.0 1.2 1
Benzo(k)fluoranthene 57.5 ug/kg 10/18/18 22:59 207-08-910/17/18 17:485.4 1.6 1
Chrysene 131 ug/kg 10/18/18 22:59 218-01-910/17/18 17:488.6 2.6 1
Dibenz(a,h)anthracene ND ug/kg 10/18/18 22:59 53-70-310/17/18 17:482.9 0.88 1
Fluoranthene 214 ug/kg 10/18/18 22:59 206-44-010/17/18 17:482.7 0.81 1
Fluorene ND ug/kg 10/18/18 22:59 86-73-710/17/18 17:482.0 0.60 1
Indeno(1,2,3-cd)pyrene 74.1 ug/kg 10/18/18 22:59 193-39-510/17/18 17:484.2 1.3 1
2-Methylnaphthalene ND ug/kg 10/18/18 22:59 91-57-610/17/18 17:483.2 0.96 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 5 Lab ID: 10450829005 Collected: 10/03/18 12:50 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Naphthalene ND ug/kg 10/18/18 22:59 91-20-310/17/18 17:484.9 1.5 1
Phenanthrene 53.9 ug/kg 10/18/18 22:59 85-01-810/17/18 17:4812.2 3.7 1
Pyrene 206 ug/kg 10/18/18 22:59 129-00-010/17/18 17:489.7 2.9 1
Surrogates
2-Fluorobiphenyl (S) 79 %. 10/18/18 22:59 321-60-810/17/18 17:4842-125 1
p-Terphenyl-d14 (S) 77 %. 10/18/18 22:59 1718-51-010/17/18 17:4857-125 1

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia

Nitrogen, Ammonia 85.4 mg/kg 10/12/18 07:11 7664-41-710/11/18 14:3616.3 7.9 1

Analytical Method: EPA 351.2  Preparation Method: EPA 351.2351.2 Total Kjeldahl Nitrogen

Nitrogen, Kjeldahl, Total 1750 mg/kg 10/23/18 12:30 7727-37-910/19/18 15:15173 75.8 1

Analytical Method: EPA 353.2  Preparation Method: EPA 353.2353.2 Nitrogen, NO2/NO3

Nitrogen, NO2 plus NO3 ND mg/kg 10/12/18 15:57 N310/12/18 07:440.94 0.22 1

Analytical Method: EPA 365.1  Preparation Method: SM 4500P B365.1 Phosphorus, Total

Phosphorus 410 mg/kg 10/11/18 09:12 7723-14-0 M610/10/18 14:00113 53.7 10

Analytical Method: EPA 9060ATotal Organic Carbon

RPD% 9.9 % 10/25/18 12:181
Total Organic Carbon 41500 mg/kg 10/25/18 12:06 7440-44-04180 866 1
Total Organic Carbon 45800 mg/kg 10/25/18 12:18 7440-44-04200 869 1
Mean Total Organic Carbon 43600 mg/kg 10/25/18 12:18 7440-44-04190 867 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 6 Lab ID: 10450829006 Collected: 10/03/18 12:55 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8082A  Preparation Method: EPA 35508082A GCS PCB

PCB-1016 (Aroclor 1016) ND ug/kg 10/12/18 22:56 12674-11-210/12/18 07:5151.6 15.5 1
PCB-1221 (Aroclor 1221) ND ug/kg 10/12/18 22:56 11104-28-210/12/18 07:5165.2 19.6 1
PCB-1232 (Aroclor 1232) ND ug/kg 10/12/18 22:56 11141-16-510/12/18 07:5174.2 22.3 1
PCB-1242 (Aroclor 1242) ND ug/kg 10/12/18 22:56 53469-21-910/12/18 07:5162.9 18.9 1
PCB-1248 (Aroclor 1248) ND ug/kg 10/12/18 22:56 12672-29-610/12/18 07:5155.6 16.7 1
PCB-1254 (Aroclor 1254) ND ug/kg 10/12/18 22:56 11097-69-110/12/18 07:5154.6 16.4 1
PCB-1260 (Aroclor 1260) ND ug/kg 10/12/18 22:56 11096-82-510/12/18 07:5144.3 13.3 1
PCB-1262 (Aroclor 1262) ND ug/kg 10/12/18 22:56 37324-23-510/12/18 07:5164.1 19.2 1
PCB-1268 (Aroclor 1268) ND ug/kg 10/12/18 22:56 11100-14-410/12/18 07:5160.1 18.1 1
PCB, Total ND ug/kg 10/12/18 22:56 1336-36-310/12/18 07:5144.3 13.3 1
Surrogates
Tetrachloro-m-xylene (S) 70 %. 10/12/18 22:56 877-09-810/12/18 07:5148-125 1
Decachlorobiphenyl (S) 69 %. 10/12/18 22:56 2051-24-310/12/18 07:5130-134 1

Analytical Method: EPA 6010  Preparation Method: EPA 30506010 MET ICP

Arsenic 15.4 mg/kg 10/27/18 10:27 7440-38-210/18/18 09:138.3 1.8 1
Cadmium 0.31J mg/kg 10/27/18 10:27 7440-43-910/18/18 09:130.83 0.22 1
Chromium 22.4 mg/kg 10/27/18 10:27 7440-47-310/18/18 09:131.7 0.46 1
Copper 30.1 mg/kg 10/27/18 10:27 7440-50-810/18/18 09:132.5 0.74 1
Lead 23.3 mg/kg 10/27/18 10:27 7439-92-110/18/18 09:133.3 1.0 1
Nickel 18.9 mg/kg 10/27/18 10:27 7440-02-010/18/18 09:131.7 0.39 1
Zinc 94.0 mg/kg 10/27/18 10:27 7440-66-610/18/18 09:136.7 1.7 1

Analytical Method: EPA 7471  Preparation Method: EPA 74717471 Mercury

Mercury 0.078J mg/kg 10/18/18 09:44 7439-97-610/17/18 13:250.18 0.055 1

Analytical Method: ASTM D2974Dry Weight / %M by ASTM D2974

Percent Moisture 41.1 % 10/18/18 13:150.10 0.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Acenaphthene ND ug/kg 10/18/18 23:20 83-32-910/17/18 17:482.3 0.69 1
Acenaphthylene ND ug/kg 10/18/18 23:20 208-96-810/17/18 17:482.8 0.84 1
Anthracene ND ug/kg 10/18/18 23:20 120-12-710/17/18 17:482.6 0.79 1
Benzo(a)anthracene 30.0 ug/kg 10/18/18 23:20 56-55-310/17/18 17:486.1 1.8 1
Benzo(a)pyrene 34.0 ug/kg 10/18/18 23:20 50-32-810/17/18 17:483.9 1.2 1
Benzo(b)fluoranthene 49.0 ug/kg 10/18/18 23:20 205-99-210/17/18 17:482.1 0.63 1
Benzo(e)pyrene 25.8 ug/kg 10/18/18 23:20 192-97-2 N210/17/18 17:484.1 1.2 1
Benzo(g,h,i)perylene 24.5 ug/kg 10/18/18 23:20 191-24-210/17/18 17:483.6 1.1 1
Benzo(k)fluoranthene 17.4 ug/kg 10/18/18 23:20 207-08-910/17/18 17:484.8 1.4 1
Chrysene 35.1 ug/kg 10/18/18 23:20 218-01-910/17/18 17:487.7 2.3 1
Dibenz(a,h)anthracene ND ug/kg 10/18/18 23:20 53-70-310/17/18 17:482.6 0.78 1
Fluoranthene 72.6 ug/kg 10/18/18 23:20 206-44-010/17/18 17:482.4 0.73 1
Fluorene ND ug/kg 10/18/18 23:20 86-73-710/17/18 17:481.8 0.53 1
Indeno(1,2,3-cd)pyrene 20.5 ug/kg 10/18/18 23:20 193-39-510/17/18 17:483.8 1.1 1
2-Methylnaphthalene ND ug/kg 10/18/18 23:20 91-57-610/17/18 17:482.9 0.86 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 16 of 60



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10450829
Saratoga Dam

Sample: 6 Lab ID: 10450829006 Collected: 10/03/18 12:55 Received: 10/09/18 09:20 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV PAH by SIM

Naphthalene ND ug/kg 10/18/18 23:20 91-20-310/17/18 17:484.4 1.3 1
Phenanthrene 22.1 ug/kg 10/18/18 23:20 85-01-810/17/18 17:4810.8 3.3 1
Pyrene 65.1 ug/kg 10/18/18 23:20 129-00-010/17/18 17:488.6 2.6 1
Surrogates
2-Fluorobiphenyl (S) 69 %. 10/18/18 23:20 321-60-810/17/18 17:4842-125 1
p-Terphenyl-d14 (S) 76 %. 10/18/18 23:20 1718-51-010/17/18 17:4857-125 1

Analytical Method: EPA 350.1  Preparation Method: EPA 350.1350.1 Ammonia

Nitrogen, Ammonia 55.6 mg/kg 10/12/18 07:12 7664-41-710/11/18 14:3613.9 6.7 1

Analytical Method: EPA 351.2  Preparation Method: EPA 351.2351.2 Total Kjeldahl Nitrogen

Nitrogen, Kjeldahl, Total 743 mg/kg 10/23/18 12:34 7727-37-910/19/18 15:15154 67.6 1

Analytical Method: EPA 353.2  Preparation Method: EPA 353.2353.2 Nitrogen, NO2/NO3

Nitrogen, NO2 plus NO3 ND mg/kg 10/12/18 15:59 N310/12/18 07:440.84 0.20 1

Analytical Method: EPA 365.1  Preparation Method: SM 4500P B365.1 Phosphorus, Total

Phosphorus 403 mg/kg 10/11/18 09:15 7723-14-010/10/18 14:00106 50.4 10

Analytical Method: EPA 9060ATotal Organic Carbon

RPD% 19.2 % 10/25/18 12:401
Total Organic Carbon 46100 mg/kg 10/25/18 12:31 7440-44-04410 913 1
Total Organic Carbon 55800 mg/kg 10/25/18 12:40 7440-44-04230 876 1
Mean Total Organic Carbon 50900 mg/kg 10/25/18 12:40 7440-44-04320 895 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

303477
EPA 7471

EPA 7471
7471 Mercury

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1772526
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

Mercury mg/kg <0.035 0.12 10/18/18 08:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1772527LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/kg 0.94.83 113 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1772528MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40177448001

1772529

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/kg P6,R1.969 335 85-11572 26 20.9577.9 11.1 8.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

303599
EPA 3050

EPA 6010
6010 MET

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1773393
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

Arsenic mg/kg <1.0 5.0 10/27/18 09:40
Cadmium mg/kg <0.13 0.50 10/27/18 09:40
Chromium mg/kg <0.28 1.0 10/27/18 09:40
Copper mg/kg <0.44 1.5 10/27/18 09:40
Lead mg/kg <0.60 2.0 10/27/18 09:40
Nickel mg/kg <0.23 1.0 10/27/18 09:40
Zinc mg/kg <1.0 4.0 10/27/18 09:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1773394LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/kg 49.550 99 80-120
Cadmium mg/kg 49.550 99 80-120
Chromium mg/kg 49.850 100 80-120
Copper mg/kg 49.850 100 80-120
Lead mg/kg 48.750 97 80-120
Nickel mg/kg 49.550 99 80-120
Zinc mg/kg 50.450 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1773395MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40177448001

1773396

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/kg 58.3 92 75-12594 1 2058.115.5 69.4 69.9
Cadmium mg/kg 58.3 98 75-12595 3 2058.13.0 60.0 58.5
Chromium mg/kg 58.3 96 75-12594 2 2058.118.4 74.5 72.9
Copper mg/kg M058.3 39 75-12553 4 2058.1193 215 223
Lead mg/kg P658.3 176 75-125400 17 2058.1609 712 842
Nickel mg/kg 58.3 95 75-12592 2 2058.120.8 76.1 74.3
Zinc mg/kg P658.3 218 75-125189 2 2058.1656 783 766
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

570083
ASTM D2974

ASTM D2974
Dry Weight / %M by ASTM D2974

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10451745002
3093222SAMPLE DUPLICATE:

Percent Moisture % 4.3 3 304.2

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10450935007
3093223SAMPLE DUPLICATE:

Percent Moisture % 19.8 5 3020.8
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

568823
EPA 3550

EPA 8082A
8082A GCS PCB

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3086792
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

PCB-1016 (Aroclor 1016) ug/kg ND 30.6 10/12/18 18:09
PCB-1221 (Aroclor 1221) ug/kg ND 38.6 10/12/18 18:09
PCB-1232 (Aroclor 1232) ug/kg ND 44.0 10/12/18 18:09
PCB-1242 (Aroclor 1242) ug/kg ND 37.3 10/12/18 18:09
PCB-1248 (Aroclor 1248) ug/kg ND 33.0 10/12/18 18:09
PCB-1254 (Aroclor 1254) ug/kg ND 32.3 10/12/18 18:09
PCB-1260 (Aroclor 1260) ug/kg ND 26.3 10/12/18 18:09
PCB-1262 (Aroclor 1262) ug/kg ND 38.0 10/12/18 18:09
PCB-1268 (Aroclor 1268) ug/kg ND 35.6 10/12/18 18:09
Decachlorobiphenyl (S) %. 81 30-134 10/12/18 18:09
Tetrachloro-m-xylene (S) %. 83 48-125 10/12/18 18:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3086793LABORATORY CONTROL SAMPLE:
LCSSpike

PCB-1016 (Aroclor 1016) ug/kg 600667 90 66-125
PCB-1260 (Aroclor 1260) ug/kg 584667 88 62-125
Decachlorobiphenyl (S) %. 81 30-134
Tetrachloro-m-xylene (S) %. 83 48-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3086794MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450829002

3086795

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

PCB-1016 (Aroclor 1016) ug/kg 1490 73 30-15078 6 301480ND 1090 1160
PCB-1260 (Aroclor 1260) ug/kg 1490 71 30-13875 6 301480ND 1050 1110
Decachlorobiphenyl (S) %. 67 30-13468
Tetrachloro-m-xylene (S) %. 68 48-12570
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

569962
EPA 3550

EPA 8270D by SIM
8270D Solid PAH by SIM MSSV

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3092638
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

2-Methylnaphthalene ug/kg ND 1.7 10/18/18 20:12
Acenaphthene ug/kg ND 1.4 10/18/18 20:12
Acenaphthylene ug/kg ND 1.6 10/18/18 20:12
Anthracene ug/kg ND 1.6 10/18/18 20:12
Benzo(a)anthracene ug/kg ND 3.6 10/18/18 20:12
Benzo(a)pyrene ug/kg ND 2.3 10/18/18 20:12
Benzo(b)fluoranthene ug/kg ND 1.2 10/18/18 20:12
Benzo(e)pyrene ug/kg ND 2.4 N210/18/18 20:12
Benzo(g,h,i)perylene ug/kg ND 2.1 10/18/18 20:12
Benzo(k)fluoranthene ug/kg ND 2.8 10/18/18 20:12
Chrysene ug/kg ND 4.5 10/18/18 20:12
Dibenz(a,h)anthracene ug/kg ND 1.5 10/18/18 20:12
Fluoranthene ug/kg ND 1.4 10/18/18 20:12
Fluorene ug/kg ND 1.0 10/18/18 20:12
Indeno(1,2,3-cd)pyrene ug/kg ND 2.2 10/18/18 20:12
Naphthalene ug/kg ND 2.6 10/18/18 20:12
Phenanthrene ug/kg ND 6.4 10/18/18 20:12
Pyrene ug/kg ND 5.1 10/18/18 20:12
2-Fluorobiphenyl (S) %. 93 42-125 10/18/18 20:12
p-Terphenyl-d14 (S) %. 90 57-125 10/18/18 20:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3092639LABORATORY CONTROL SAMPLE:
LCSSpike

2-Methylnaphthalene ug/kg 29.333.3 88 40-125
Acenaphthene ug/kg 27.133.3 81 52-125
Acenaphthylene ug/kg 27.833.3 83 50-125
Anthracene ug/kg 31.833.3 95 65-125
Benzo(a)anthracene ug/kg 28.633.3 86 60-125
Benzo(a)pyrene ug/kg 30.933.3 93 69-125
Benzo(b)fluoranthene ug/kg 31.133.3 93 61-125
Benzo(e)pyrene ug/kg 32.5 N233.3 98 71-125
Benzo(g,h,i)perylene ug/kg 32.533.3 97 60-125
Benzo(k)fluoranthene ug/kg 30.333.3 91 67-125
Chrysene ug/kg 28.733.3 86 67-125
Dibenz(a,h)anthracene ug/kg 31.133.3 93 63-125
Fluoranthene ug/kg 30.533.3 92 75-125
Fluorene ug/kg 27.733.3 83 54-125
Indeno(1,2,3-cd)pyrene ug/kg 32.733.3 98 63-125
Naphthalene ug/kg 26.933.3 81 49-125
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3092639LABORATORY CONTROL SAMPLE:
LCSSpike

Phenanthrene ug/kg 28.833.3 86 65-125
Pyrene ug/kg 29.733.3 89 64-125
2-Fluorobiphenyl (S) %. 91 42-125
p-Terphenyl-d14 (S) %. 87 57-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3092640MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10451164003

3092641

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

2-Methylnaphthalene ug/kg 34.8 86 30-12572 17 3034.9ND 29.9 25.3
Acenaphthene ug/kg 34.8 87 30-12574 16 3034.9ND 30.5 25.9
Acenaphthylene ug/kg 34.8 87 30-13368 25 3034.9ND 30.3 23.6
Anthracene ug/kg 34.8 94 30-15098 5 3034.9ND 32.6 34.3
Benzo(a)anthracene ug/kg 34.8 88 30-15084 5 3034.9ND 30.5 29.1
Benzo(a)pyrene ug/kg 34.8 92 30-15092 0 3034.9ND 32.1 32.1
Benzo(b)fluoranthene ug/kg 34.8 92 30-15088 4 3034.9ND 32.0 30.7
Benzo(e)pyrene ug/kg N234.8 96 30-15093 3 3034.9ND 33.3 32.4
Benzo(g,h,i)perylene ug/kg 34.8 98 30-15095 4 3034.9ND 34.3 33.1
Benzo(k)fluoranthene ug/kg 34.8 84 30-15081 3 3034.9ND 29.2 28.4
Chrysene ug/kg 34.8 84 30-15081 3 3034.9ND 29.3 28.3
Dibenz(a,h)anthracene ug/kg 34.8 95 30-13191 4 3034.9ND 33.1 31.8
Fluoranthene ug/kg 34.8 89 30-15090 1 3034.9ND 31.1 31.5
Fluorene ug/kg 34.8 89 30-14782 7 3034.9ND 30.8 28.7
Indeno(1,2,3-cd)pyrene ug/kg 34.8 97 30-15094 3 3034.9ND 33.9 32.7
Naphthalene ug/kg 34.8 84 30-13170 19 3034.9ND 29.3 24.3
Phenanthrene ug/kg 34.8 90 30-15088 2 3034.9ND 31.5 30.7
Pyrene ug/kg 34.8 94 30-15090 4 3034.9ND 32.8 31.4
2-Fluorobiphenyl (S) %. 93 42-12576
p-Terphenyl-d14 (S) %. 90 57-12587
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

154188
EPA 350.1

EPA 350.1
350.1 Ammonia

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 610188
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

Nitrogen, Ammonia mg/kg ND 9.0 10/12/18 06:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

610187LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Ammonia mg/kg 137136 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

610189MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450853001

610190

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, Ammonia mg/kg M1175 81 90-11087 4 10175104 247 257

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

610191MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

12117117001

610192

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, Ammonia mg/kg E,M120700 83 90-11083 0 102070029600 46800 46800

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/30/2018 09:01 AM

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 24 of 60
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

154346
EPA 351.2

EPA 351.2
351.2 TKN

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 610827
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004

Matrix: Solid

Analyzed

Nitrogen, Kjeldahl, Total mg/kg ND 100 10/16/18 15:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

610826LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Kjeldahl, Total mg/kg 10301050 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

610828MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450400001

610829

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, Kjeldahl, Total mg/kg 1100 101 90-110100 1 151100ND 1180 1170
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

154860
EPA 351.2

EPA 351.2
351.2 TKN

Associated Lab Samples: 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 613052
Associated Lab Samples: 10450829005, 10450829006

Matrix: Solid

Analyzed

Nitrogen, Kjeldahl, Total mg/kg ND 111 10/23/18 12:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

613051LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Kjeldahl, Total mg/kg 10401110 94 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

613053MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450829005

613054

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, Kjeldahl, Total mg/kg E1810 110 90-110108 1 1518101750 3730 3700

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

613055MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

12117319006

613056

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, Kjeldahl, Total mg/kg 1M,M11210 58 90-11058 0 1512102620 3320 3320
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

154227
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 610293
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

Nitrogen, NO2 plus NO3 mg/kg ND 0.50 N310/12/18 15:35

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

610292LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, NO2 plus NO3 mg/kg 9.5 N39.9 96 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

610294MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450400001

610295

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/kg N312 95 90-11096 0 1012ND 11.5 11.6

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

610296MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450853001

610297

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrogen, NO2 plus NO3 mg/kg N311.4 96 90-11095 1 1011.40.71 11.6 11.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

154045
SM 4500P B

EPA 365.1
365.1 Phosphorus, Total

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 609580
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

Phosphorus mg/kg ND 6.0 10/11/18 08:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

609579LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus mg/kg 27.126.3 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

609581MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450403001

609582

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg M6884 -108 90-110-69 6 109206600 5650 5970

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

609650MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450829005

609651

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Phosphorus mg/kg M643.6 171 90-110188 2 1044.5410 485 494
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10450829
Saratoga Dam

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

155245
EPA 9060A

EPA 9060A
9060 TOC Average

Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 614698
Associated Lab Samples: 10450829001, 10450829002, 10450829003, 10450829004, 10450829005, 10450829006

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg ND 302 10/25/18 10:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

614699LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 36404270 85 49-151

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

614700MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10450829001

614701

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 93300 86 70-13090 8 2510500090300 170000 185000
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

10450829
Saratoga Dam

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor and percent moisture.
LOQ - Limit of Quantitation adjusted for dilution factor and percent moisture.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - VirginiaPASI-V

ANALYTE QUALIFIERS
The samples were kept frozen; thawed and extracted within the 6 month holding time as indicated by Minnesota
Department of Agriculture Guidance Document 11 for extractions and analysis.

1M

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
The lab does not hold NELAC/TNI accreditation for this parameter.N2
Accreditation is not offered by the relevant laboratory accrediting body for this parameter.N3
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

RPD value was outside control limits.R1
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10450829
Saratoga Dam

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10450829001 568823 5689571 EPA 3550 EPA 8082A
10450829002 568823 5689572 EPA 3550 EPA 8082A
10450829003 568823 5689573 EPA 3550 EPA 8082A
10450829004 568823 5689574 EPA 3550 EPA 8082A
10450829005 568823 5689575 EPA 3550 EPA 8082A
10450829006 568823 5689576 EPA 3550 EPA 8082A

10450829001 303599 3039101 EPA 3050 EPA 6010
10450829002 303599 3039102 EPA 3050 EPA 6010
10450829003 303599 3039103 EPA 3050 EPA 6010
10450829004 303599 3039104 EPA 3050 EPA 6010
10450829005 303599 3039105 EPA 3050 EPA 6010
10450829006 303599 3039106 EPA 3050 EPA 6010

10450829001 303477 3035351 EPA 7471 EPA 7471
10450829002 303477 3035352 EPA 7471 EPA 7471
10450829003 303477 3035353 EPA 7471 EPA 7471
10450829004 303477 3035354 EPA 7471 EPA 7471
10450829005 303477 3035355 EPA 7471 EPA 7471
10450829006 303477 3035356 EPA 7471 EPA 7471

10450829001 5700831 ASTM D2974
10450829002 5700832 ASTM D2974
10450829003 5700833 ASTM D2974
10450829004 5700834 ASTM D2974
10450829005 5700835 ASTM D2974
10450829006 5700836 ASTM D2974

10450829001 569962 5702651 EPA 3550 EPA 8270D by SIM
10450829002 569962 5702652 EPA 3550 EPA 8270D by SIM
10450829003 569962 5702653 EPA 3550 EPA 8270D by SIM
10450829004 569962 5702654 EPA 3550 EPA 8270D by SIM
10450829005 569962 5702655 EPA 3550 EPA 8270D by SIM
10450829006 569962 5702656 EPA 3550 EPA 8270D by SIM

10450829001 154188 1542251 EPA 350.1 EPA 350.1
10450829002 154188 1542252 EPA 350.1 EPA 350.1
10450829003 154188 1542253 EPA 350.1 EPA 350.1
10450829004 154188 1542254 EPA 350.1 EPA 350.1
10450829005 154188 1542255 EPA 350.1 EPA 350.1
10450829006 154188 1542256 EPA 350.1 EPA 350.1

10450829001 154346 1543721 EPA 351.2 EPA 351.2
10450829002 154346 1543722 EPA 351.2 EPA 351.2
10450829003 154346 1543723 EPA 351.2 EPA 351.2
10450829004 154346 1543724 EPA 351.2 EPA 351.2

10450829005 154860 1549135 EPA 351.2 EPA 351.2
10450829006 154860 1549136 EPA 351.2 EPA 351.2

10450829001 154227 1542391 EPA 353.2 EPA 353.2
10450829002 154227 1542392 EPA 353.2 EPA 353.2
10450829003 154227 1542393 EPA 353.2 EPA 353.2
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10450829
Saratoga Dam

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10450829004 154227 1542394 EPA 353.2 EPA 353.2
10450829005 154227 1542395 EPA 353.2 EPA 353.2
10450829006 154227 1542396 EPA 353.2 EPA 353.2

10450829001 154045 1541231 SM 4500P B EPA 365.1
10450829002 154045 1541232 SM 4500P B EPA 365.1
10450829003 154045 1541233 SM 4500P B EPA 365.1
10450829004 154045 1541234 SM 4500P B EPA 365.1
10450829005 154045 1541235 SM 4500P B EPA 365.1
10450829006 154045 1541236 SM 4500P B EPA 365.1

10450829001 1552451 EPA 9060A

10450829001 1552461 EPA 9060A

10450829002 1552452 EPA 9060A

10450829002 1552462 EPA 9060A

10450829003 1552453 EPA 9060A

10450829003 1552463 EPA 9060A

10450829004 1552454 EPA 9060A

10450829004 1552464 EPA 9060A

10450829005 1552455 EPA 9060A

10450829005 1552465 EPA 9060A

10450829006 1552456 EPA 9060A

10450829006 1552466 EPA 9060A
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Pace Analytical Services, Inc.

Billings, MT

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silt

3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

0.0301 mm.
0.0204 mm.
0.0121 mm.
0.0087 mm.
0.0063 mm.
0.0032 mm.
0.0013 mm.

100
100
100
100
100
100
100
100

98
97
95
89
88
56
41
36
31
26
17
14

NP NV

ML A-4(0)

0.1243 0.0647 0.0326
0.0262 0.0084 0.0023

10/9/18 10/16/18

Will Thomas

Rhonda Johnson

Lab Manager

10/3/18

Ayers Associates

Saratoga Dam

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Location: 1
Sample Number: 10450826-1

Client:
Project:

Project No: Figure

TEST RESULTS (ASTM D422)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

PE
R

C
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N
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0 0 0 0 3 9 66 22
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Particle Size Distribution Report

Page 43 of 60



Pace Analytical Services, Inc.

GRAIN SIZE DISTRIBUTION TEST DATA 10/18/2018

Client: Ayers Associates
Project: Saratoga Dam
Location: 1
Sample Number: 10450826-1
Material Description: silt
Sample Date: 10/3/18
Date Received: 10/9/18 PL: NP LL: NV
USCS Classification: ML AASHTO Classification: A-4(0)
Grain Size Test Method: ASTM D422
Tested By: Will Thomas Test Date: 10/16/18
Checked By: Rhonda Johnson Title: Lab Manager

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Sieve
Opening

Size

Weight
Retained
(grams)

Sieve
Weight
(grams)

Percent
Finer

761.78 572.38 3 0.00 0.00 100

2 0.00 0.00 100

1.5 0.00 0.00 100

1 0.00 0.00 100

.75 0.00 0.00 100

.375 0.35 0.00 100

#4 0.09 0.00 100

#10 0.24 0.00 100

51.23 0.00 #20 0.63 0.00 98

#40 0.76 0.00 97

#60 1.18 0.00 95

#140 2.72 0.00 89

#200 0.93 0.00 88

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 88
Weight of hydrometer sample =51.23
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -7
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 20.0 40.0 33.0 0.0136 40.0 9.7 0.0301 56.3

5.00 20.0 31.0 24.0 0.0136 31.0 11.2 0.0204 40.9

15.00 20.0 28.0 21.0 0.0136 28.0 11.7 0.0121 35.8

30.00 20.0 25.0 18.0 0.0136 25.0 12.2 0.0087 30.7

60.00 20.0 22.0 15.0 0.0136 22.0 12.7 0.0063 25.6

250.00 20.0 17.0 10.0 0.0136 17.0 13.5 0.0032 17.0

1440.00 20.0 15.0 8.0 0.0136 15.0 13.8 0.0013 13.6
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Hydrometer Test Data (continued)

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

Fractional Components

Cobbles

0

Gravel
Coarse

0

Fine

0

Total

0

Sand
Coarse

0

Medium

3

Fine

9

Total

12

Fines
Silt

66

Clay

22

Total

88

D5 D10 D15

0.0023

D20

0.0042

D30

0.0084

D40

0.0196

D50

0.0262

D60

0.0326

D80

0.0537

D85

0.0647

D90

0.1243

D95

0.2659

Fineness
Modulus

0.17
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Billings, MT

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silt with sand

3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

0.0299 mm.
0.0198 mm.
0.0122 mm.
0.0088 mm.
0.0064 mm.
0.0032 mm.
0.0013 mm.

100
100
100
100
100
100
100
100

99
97
95
87
83
57
47
32
27
22
15
12

NP NV

ML A-4(0)

0.1453 0.0840 0.0336
0.0226 0.0113 0.0032

10/9/18 10/16/18

Will Thomas

Rhonda Johnson

Lab Manager

10/3/18

Ayers Associates

Saratoga Dam

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Location: 2
Sample Number: 10450826-2

Client:
Project:

Project No: Figure

TEST RESULTS (ASTM D422)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100
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% Gravel

Fine Coarse Medium
% Sand

Fine Silt
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Clay
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GRAIN SIZE DISTRIBUTION TEST DATA 10/18/2018

Client: Ayers Associates
Project: Saratoga Dam
Location: 2
Sample Number: 10450826-2
Material Description: silt with sand
Sample Date: 10/3/18
Date Received: 10/9/18 PL: NP LL: NV
USCS Classification: ML AASHTO Classification: A-4(0)
Grain Size Test Method: ASTM D422
Tested By: Will Thomas Test Date: 10/16/18
Checked By: Rhonda Johnson Title: Lab Manager

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Sieve
Opening

Size

Weight
Retained
(grams)

Sieve
Weight
(grams)

Percent
Finer

869.47 646.17 3 0.00 0.00 100

2 0.00 0.00 100

1.5 0.00 0.00 100

1 0.00 0.00 100

.75 0.00 0.00 100

.375 0.00 0.00 100

#4 0.08 0.00 100

#10 0.18 0.00 100

50.05 0.00 #20 0.56 0.00 99

#40 0.95 0.00 97

#60 1.02 0.00 95

#140 3.90 0.00 87

#200 1.81 0.00 83

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 83
Weight of hydrometer sample =50.05
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -7
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 20.0 41.0 34.0 0.0136 41.0 9.6 0.0299 56.6

5.00 20.0 35.0 28.0 0.0136 35.0 10.6 0.0198 46.6

15.00 20.0 26.0 19.0 0.0136 26.0 12.0 0.0122 31.6

30.00 20.0 23.0 16.0 0.0136 23.0 12.5 0.0088 26.6

60.00 20.0 20.0 13.0 0.0136 20.0 13.0 0.0064 21.6

250.00 20.0 16.0 9.0 0.0136 16.0 13.7 0.0032 14.9

1440.00 20.0 14.0 7.0 0.0136 14.0 14.0 0.0013 11.6
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Fractional Components

Cobbles

0

Gravel
Coarse

0

Fine

0

Total

0

Sand
Coarse

0

Medium

3

Fine

14

Total

17

Fines
Silt

64

Clay

19

Total

83

D5 D10 D15

0.0032

D20

0.0056

D30

0.0113

D40

0.0162

D50

0.0226

D60

0.0336

D80

0.0637

D85

0.0840

D90

0.1453

D95

0.2568

Fineness
Modulus

0.17
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Billings, MT

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silt with sand

3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

0.0299 mm.
0.0198 mm.
0.0121 mm.
0.0086 mm.
0.0063 mm.
0.0032 mm.
0.0013 mm.

100
100
100
100
100
100
100
100

98
95
91
86
84
54
44
33
30
22
16
11

NP NV

ML A-4(0)

0.2349 0.0839 0.0359
0.0256 0.0086 0.0026

10/9/18 10/16/18

Will Thomas

Rhonda Johnson

Lab Manager

10/3/18

Ayers Associates

Saratoga Dam

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Location: 3
Sample Number: 10450826-3

Client:
Project:

Project No: Figure

TEST RESULTS (ASTM D422)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE DISTRIBUTION TEST DATA 10/18/2018

Client: Ayers Associates
Project: Saratoga Dam
Location: 3
Sample Number: 10450826-3
Material Description: silt with sand
Sample Date: 10/3/18
Date Received: 10/9/18 PL: NP LL: NV
USCS Classification: ML AASHTO Classification: A-4(0)
Grain Size Test Method: ASTM D422
Tested By: Will Thomas Test Date: 10/16/18
Checked By: Rhonda Johnson Title: Lab Manager

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Sieve
Opening

Size

Weight
Retained
(grams)

Sieve
Weight
(grams)

Percent
Finer

810.54 591.06 3 0.00 0.00 100

2 0.00 0.00 100

1.5 0.00 0.00 100

1 0.00 0.00 100

.75 0.00 0.00 100

.375 0.00 0.00 100

#4 0.00 0.00 100

#10 0.42 0.00 100

52.87 0.00 #20 1.11 0.00 98

#40 1.58 0.00 95

#60 2.23 0.00 91

#140 2.64 0.00 86

#200 0.86 0.00 84

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 84
Weight of hydrometer sample =52.87
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -7
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 20.0 41.0 34.0 0.0136 41.0 9.6 0.0299 53.9

5.00 20.0 35.0 28.0 0.0136 35.0 10.6 0.0198 44.4

15.00 20.0 28.0 21.0 0.0136 28.0 11.7 0.0121 33.3

30.00 20.0 26.0 19.0 0.0136 26.0 12.0 0.0086 30.1

60.00 20.0 21.0 14.0 0.0136 21.0 12.9 0.0063 22.2

250.00 20.0 17.0 10.0 0.0136 17.0 13.5 0.0032 15.8

1440.00 20.0 14.0 7.0 0.0136 14.0 14.0 0.0013 11.0
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Fractional Components

Cobbles

0

Gravel
Coarse

0

Fine

0

Total

0

Sand
Coarse

0

Medium

5

Fine

11

Total

16

Fines
Silt

66

Clay

18

Total

84

D5 D10 D15

0.0026

D20

0.0057

D30

0.0086

D40

0.0167

D50

0.0256

D60

0.0359

D80

0.0624

D85

0.0839

D90

0.2349

D95

0.4437

Fineness
Modulus

0.26
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Billings, MT

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silt with sand

3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

0.0299 mm.
0.0200 mm.
0.0119 mm.
0.0088 mm.
0.0063 mm.
0.0032 mm.
0.0013 mm.

100
100
100
100
100

97
97
96
95
94
92
87
85
49
39
33
25
22
16
12

NP NV

ML A-4(0)

0.1784 0.0746 0.0385
0.0304 0.0106 0.0028

10/9/18 10/16/18

Will Thomas

Rhonda Johnson

Lab Manager

10/3/18

Ayers Associates

Saratoga Dam

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Location: 4
Sample Number: 10450826-4

Client:
Project:

Project No: Figure

TEST RESULTS (ASTM D422)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE DISTRIBUTION TEST DATA 10/18/2018

Client: Ayers Associates
Project: Saratoga Dam
Location: 4
Sample Number: 10450826-4
Material Description: silt with sand
Sample Date: 10/3/18
Date Received: 10/9/18 PL: NP LL: NV
USCS Classification: ML AASHTO Classification: A-4(0)
Grain Size Test Method: ASTM D422
Tested By: Will Thomas Test Date: 10/16/18
Checked By: Rhonda Johnson Title: Lab Manager

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Sieve
Opening

Size

Weight
Retained
(grams)

Sieve
Weight
(grams)

Percent
Finer

799.90 622.22 3 0.00 0.00 100

2 0.00 0.00 100

1.5 0.00 0.00 100

1 0.00 0.00 100

.75 0.00 0.00 100

.375 4.51 0.00 97

#4 0.52 0.00 97

#10 1.29 0.00 96

58.60 0.00 #20 0.82 0.00 95

#40 0.88 0.00 94

#60 1.06 0.00 92

#140 2.70 0.00 87

#200 1.43 0.00 85

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 85
Weight of hydrometer sample =58.6
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -7
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 20.0 41.0 34.0 0.0136 41.0 9.6 0.0299 49.3

5.00 20.0 34.0 27.0 0.0136 34.0 10.7 0.0200 39.2

15.00 20.0 30.0 23.0 0.0136 30.0 11.4 0.0119 33.3

30.00 20.0 24.0 17.0 0.0136 24.0 12.4 0.0088 24.6

60.00 20.0 22.0 15.0 0.0136 22.0 12.7 0.0063 21.7

250.00 20.0 18.0 11.0 0.0136 18.0 13.3 0.0032 15.9

1440.00 20.0 15.0 8.0 0.0136 15.0 13.8 0.0013 11.6
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Fractional Components

Cobbles

0

Gravel
Coarse

0

Fine

3

Total

3

Sand
Coarse

1

Medium

2

Fine

9

Total

12

Fines
Silt

65

Clay

20

Total

85

D5 D10 D15

0.0028

D20

0.0049

D30

0.0106

D40

0.0212

D50

0.0304

D60

0.0385

D80

0.0616

D85

0.0746

D90

0.1784

D95

0.8076

Fineness
Modulus

0.37
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Billings, MT

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silt

3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

0.0291 mm.
0.0189 mm.
0.0113 mm.
0.0083 mm.
0.0060 mm.
0.0031 mm.
0.0013 mm.

100
100
100
100
100
100
100
100

99
99
98
96
95
67
61
54
43
38
25
18

NP NV

ML A-4(0)

0.0599 0.0510 0.0155
0.0100 0.0040

10/9/18 10/16/18

Will Thomas

Rhonda Johnson

Lab Manager

10/3/18

Ayers Associates

Saratoga Dam

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Location: 5
Sample Number: 10450826-5

Client:
Project:

Project No: Figure

TEST RESULTS (ASTM D422)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE DISTRIBUTION TEST DATA 10/18/2018

Client: Ayers Associates
Project: Saratoga Dam
Location: 5
Sample Number: 10450826-5
Material Description: silt
Sample Date: 10/3/18
Date Received: 10/9/18 PL: NP LL: NV
USCS Classification: ML AASHTO Classification: A-4(0)
Grain Size Test Method: ASTM D422
Tested By: Will Thomas Test Date: 10/16/18
Checked By: Rhonda Johnson Title: Lab Manager

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Sieve
Opening

Size

Weight
Retained
(grams)

Sieve
Weight
(grams)

Percent
Finer

725.65 577.23 3 0.00 0.00 100

2 0.00 0.00 100

1.5 0.00 0.00 100

1 0.00 0.00 100

.75 0.00 0.00 100

.375 0.00 0.00 100

#4 0.00 0.00 100

#10 0.00 0.00 100

52.33 0.00 #20 0.51 0.00 99

#40 0.20 0.00 99

#60 0.25 0.00 98

#140 1.33 0.00 96

#200 0.54 0.00 95

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 95
Weight of hydrometer sample =52.33
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -7
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 20.0 44.0 37.0 0.0136 44.0 9.1 0.0291 66.8

5.00 20.0 41.0 34.0 0.0136 41.0 9.6 0.0189 61.4

15.00 20.0 37.0 30.0 0.0136 37.0 10.2 0.0113 54.2

30.00 20.0 31.0 24.0 0.0136 31.0 11.2 0.0083 43.3

60.00 20.0 28.0 21.0 0.0136 28.0 11.7 0.0060 37.9

250.00 20.0 21.0 14.0 0.0136 21.0 12.9 0.0031 25.2

1440.00 20.0 17.0 10.0 0.0136 17.0 13.5 0.0013 18.0

Page 56 of 60



Pace Analytical Services, Inc.

Fractional Components

Cobbles

0

Gravel
Coarse

0

Fine

0

Total

0

Sand
Coarse

0

Medium

1

Fine

4

Total

5

Fines
Silt

60

Clay

35

Total

95

D5 D10 D15 D20

0.0019

D30

0.0040

D40

0.0071

D50

0.0100

D60

0.0155

D80

0.0442

D85

0.0510

D90

0.0599

D95

0.0860

Fineness
Modulus

0.07
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Billings, MT

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silt

3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

0.0272 mm.
0.0190 mm.
0.0114 mm.
0.0087 mm.
0.0062 mm.
0.0031 mm.
0.0013 mm.

100
100
100
100
100
100
100
100

99
97
96
91
89
65
49
42
27
27
19
13

NP NV NP

ML A-4(0)

0.0894 0.0510 0.0245
0.0197 0.0094 0.0021

10/9/18 10/16/18

Will Thomas

Rhonda Johnson

Lab Manager

10/3/18

Ayers Associates

Saratoga Dam

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Location: 6
Sample Number: 10450826-6

Client:
Project:

Project No: Figure

TEST RESULTS (ASTM D422)
Opening Percent Spec.* Pass?
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GRAIN SIZE DISTRIBUTION TEST DATA 10/18/2018

Client: Ayers Associates
Project: Saratoga Dam
Location: 6
Sample Number: 10450826-6
Material Description: silt
Sample Date: 10/3/18
Date Received: 10/9/18 PL: NP LL: NV PI: NP
USCS Classification: ML AASHTO Classification: A-4(0)
Grain Size Test Method: ASTM D422
Tested By: Will Thomas Test Date: 10/16/18
Checked By: Rhonda Johnson Title: Lab Manager

Sieve Test Data

Dry
Sample

and Tare
(grams)

Tare
(grams)

Sieve
Opening

Size

Weight
Retained
(grams)

Sieve
Weight
(grams)

Percent
Finer

784.05 639.70 3 0.00 0.00 100

2 0.00 0.00 100

1.5 0.00 0.00 100

1 0.00 0.00 100

.75 0.00 0.00 100

.375 0.00 0.00 100

#4 0.06 0.00 100

#10 0.28 0.00 100

59.90 0.00 #20 0.61 0.00 99

#40 0.75 0.00 97

#60 1.12 0.00 96

#140 2.92 0.00 91

#200 1.02 0.00 89

Hydrometer Test Data
Hydrometer test uses material passing #200
Percent passing #200 based upon complete sample = 89
Weight of hydrometer sample =59.9
Automatic temperature correction
    Composite correction (fluid density and meniscus height) at 20 deg. C = -7
Meniscus correction only = 0.0
Specific gravity of solids = 2.65
Hydrometer type = 152H
    Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed
Time (min.)

Temp.
(deg. C.)

Actual
Reading

Corrected
Reading K Rm

Eff.
Depth

Diameter
(mm.)

Percent
Finer

2.00 20.0 51.0 44.0 0.0136 51.0 7.9 0.0272 65.4

5.00 20.0 40.0 33.0 0.0136 40.0 9.7 0.0190 49.0

15.00 20.0 35.0 28.0 0.0136 35.0 10.6 0.0114 41.6

30.00 20.0 25.0 18.0 0.0136 25.0 12.2 0.0087 26.7

60.00 20.0 25.0 18.0 0.0136 25.0 12.2 0.0062 26.7

250.00 20.0 20.0 13.0 0.0136 20.0 13.0 0.0031 19.3

1440.00 20.0 16.0 9.0 0.0136 16.0 13.7 0.0013 13.3
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Fractional Components

Cobbles

0

Gravel
Coarse

0

Fine

0

Total

0

Sand
Coarse

0

Medium

3

Fine

8

Total

11

Fines
Silt

65

Clay

24

Total

89

D5 D10 D15

0.0021

D20

0.0034

D30

0.0094

D40

0.0111

D50

0.0197

D60

0.0245

D80

0.0402

D85

0.0510

D90

0.0894

D95

0.2211

Fineness
Modulus

0.14
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