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1.0 PURPOSE 

 

The purpose of this assessment was to perform an initial slope stability analysis of the Montour Steam 

Electric Station (MSES) Ash Basin 1 perimeter dike in accordance with Section 257.73(e)(1) of the 

United States Environmental Protection Agency (USEPA) 40 CFR Parts 257 and 261 Hazardous and 

Solid Waste Management System; Disposal of Coal Combustion Residuals From Electric Utilities; Final 

Rule, dated April 17, 2015 (CCR Rule). 
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2.0 BACKGROUND 

 

Basin No. 1 went into service in 1971 and was constructed by excavating site soils to construct an 

embankment dike around the excavation. The top of the dike is set at Elevation 564 (all elevations 

reported are based on NGVD 1929). The dike ties into natural grade at the east side of the basin. Seepage 

problems began along the north dike almost immediately after the basin went into service in 1971. As a 

result, a seepage interceptor system, which is still in service, was installed along the outside toe of the 

northern portion of the dike. The collected seepage is pumped back into the basin. In 1976 a weighted 

filter blanket was installed along the northern slope of the dike as a result of seepage on the outside 

slopes. The filter blanket was extended in 1979 along with the interceptor trench when additional seepage 

was noted after the water level within the impoundment was raised. In 1984 a slurry wall was installed in 

the northern portion of the dike to reduce seepage through the dike, and in 1987 the slurry wall was 

installed in the southern, eastern, and southwestern portions of the dike also to reduce seepage. The slurry 

wall effectively reduced the seepage through the dike, especially along the northern side. 
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3.0 PREVIOUS INVESTIGATIONS AND ANALYSES 

 

CEC and others completed subsurface investigations at the site over the life of the basin. Test borings and 

piezometers/monitoring wells were drilled or installed at various locations within the impoundment and in 

the surrounding areas outside of the impoundment footprint. The locations of some of these borings and 

piezometers are shown on Figure 1 in Attachment B. Relevant data obtained from these previous 

investigations were utilized to estimate the thickness of soils, soil parameters, and groundwater levels in 

this analysis. 

 

In 2007, Ish Inc. and Key Environmental performed an investigation and stability analysis of two sections 

on the southern perimeter of the dike.  Portions of this report and analysis are presented in Attachment F 

for reference.  This analysis recommended that portions of the southern dike be buttressed with rock fill to 

increase stability.  Construction of the rock buttress was performed in 2007. 
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4.0 2015 SUBSURFACE INVESTIGATION 

 

CEC presents the following based on the data obtained at the test boring locations and our observations. 

Subsurface conditions may vary between test borings and in other areas of the site. 

 

4.1 TEST DRILLING 

 

CEC subcontracted Eichelbergers, Inc. to drill seven test borings and install four standpipe piezometers at 

the site. The subsurface materials encountered in the test borings included topsoil, existing fill, glacial till, 

and residual soils underlain by bedrock. The test borings drilled at the site included 186.9 feet of soil 

sampling, drilled between May 4 and May 7, 2015. The test borings ranged in depth from 9.4 to 49.4 feet 

below the ground surface (bgs). The test boring locations are shown on Figure 1 in Attachment B. 

 

The test borings were advanced through the soil zone using hollow-stem auger drilling methods. The soil 

zone was generally sampled continuously at 2-foot centers using a split-spoon sampler and standard 

penetration tests. A split-spoon sampler is a 2-inch outside diameter (OD) tube which is driven into the 

soil to be sampled. The sampler can be split-open lengthwise for removal and visual identification of the 

soil obtained. The standard penetration test (SPT) generally consists of driving the 2-inch OD sampling 

spoon using a 140-pound hammer freely falling a distance of 30 inches. The number of blows required to 

drive the spoon through three successive 6-inch increments is recorded. The first 6-inch increment is 

considered a seating interval and is not used to estimate soil conditions. The sum of the number of blows 

required to drive the sampler through the second and third increments is considered the "N" value of the 

soil. The "N" value is used to estimate the soil density, strength, and compressibility. Details of the SPT 

are described in the American Society for Testing and Materials (ASTM) Standard D1586. CEC’s project 

representative described the soil color, texture, apparent origin, and apparent moisture content of the split-

spoon samples obtained during drilling. The test borings were generally extended to split-spoon refusal on 

bedrock. CEC defines split-spoon refusal as the depth at which 50 blows or more are required to drive the 

sampling spoon 6 inches or less through residual soil after split-spoon refusal was achieved on bedrock.  

 

Detailed soil descriptions appear on the test boring logs and can be found in Attachment C. Attachment C 

also contains a summary of the definitions of standard terms and symbols used on the boring logs and in 

this report. A summary of the results of the subsurface investigation is presented on Table 1 in 

Attachment A.  
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4.2 TOPSOIL CONDITIONS  

 

Topsoil was encountered in all of the test borings, except for Test Boring B-103. The topsoil thickness 

ranged from approximately 0.3 to 0.5 feet. 

 

4.3 EXISTING FILL CONDITIONS  

 

Fill consists of disturbed ground or excavated soil and bedrock material placed by man. Existing fill 

materials were encountered in all of the seven test borings except for Test Borings B-101 and B-201. The 

fill ranged in thickness from approximately 6 to 36 feet. The fill material sampled in the test borings 

consisted of variable amounts of clay, sand, and gravel-sized rock fragments. The consistency of the fine-

grained fill material sampled during test drilling ranged from soft to very stiff, but was generally stiff. The 

moisture content of the fill ranged from dry to wet, but was mostly moist. 

 

Laboratory testing was performed on three samples of existing fill material obtained from Test Borings B-

102, B-103, B-301, and B-302 at depths ranging from approximately 4 to 14 ft bgs. The samples 

classified as CL (lean clay with sand) and SC (clayey sand with varying amounts of gravel) according to 

the Unified Soils Classification System (USCS). The liquid limit of the fill samples tested ranged from 33 

to 42 and the plastic limit ranged from 19 to 23. The percentage of fines (silt and clay) ranged from 

approximately 16% to 71%. The natural moisture content of the tested samples ranged from 

approximately 13% to 22%.  

 

Two consolidated-undrained (CU) triaxial compression tests were performed on relatively undisturbed 

samples of existing fill. These samples were obtained from Test Borings B-102 and B-103, which are 

situated along Cross Section 1-1 as shown on Figure 1 in Attachment B. The effective stress angle of 

friction ranged from 25 to 31 degrees and the effective stress cohesion ranged from 481 to 616 pounds per 

spare foot (psf). The total stress angle of friction was 16 degrees for both samples and the total stress 

cohesion ranged from 338 to 599 psf. 

 

4.4 GLACIAL TILL CONDITIONS 

  

Glacial till is a heterogeneous mixture generally consisting of clay, sand, gravel, and boulders which was 

deposited by the movement of glaciers. Glacial till is generally unsorted and unstratified. Glacial till was 

encountered in all of the test borings except Test Borings B-301 and B-302. The glacial till generally 
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consisted of clay with varying amounts of sand and rock fragments. The glacial till ranged in thickness 

from approximately 8 to 17 feet. The consistency of the fine-grained glacial till sampled during test 

drilling ranged from medium stiff to hard, but was generally very stiff. The moisture content of the glacial 

till ranged from dry to wet, but was mostly moist. 

 

Laboratory testing was performed on three samples of glacial till obtained from Test Borings B-102, B-

103, and B-201 at depths ranging from approximately 6 to 48 ft bgs. The samples classified as CL (sandy 

lean clay) and SC (clayey sand). The liquid limit of the glacial till samples tested ranged from 30 to 34 

and the plastic limit ranged from 16 to 18. The percentage of fines (silt and clay) ranged from 

approximately 37% to 69%. The natural moisture content of the tested samples ranged from 

approximately 13% to 15%. 

 

4.5 RESIDUAL SOIL CONDITIONS  

 

Residual soil is defined as material derived from the physical and/or chemical weathering of bedrock. 

Residual soils may retain relic structures of the parent bedrock, such as bedding planes, but they are soft 

enough to be penetrated by a split-spoon sampler. Residual soil was encountered in all test borings drilled 

at the site and ranged from approximately 1 to 3 feet in thickness. The residual soil sampled from the test 

borings consisted of clay or decomposed shale. Highly plastic (fat) clay was encountered in Test Boring 

B-302 above the decomposed shale. The consistency of the fine-grained residual soil sampled during test 

drilling ranged from medium stiff to hard, but was generally hard. The moisture content of the residual 

soil encountered ranged from dry to moist, but was mostly dry. 

 

Laboratory testing was performed on one sample of residual soil obtained from Test Borings B-3 from 

approximately 4 to 6 feet bgs. This sample classified as CH (fat clay) according to the USCS, and 

contained approximately 98% fines. The plastic and liquid limits of the sample were 57 and 28, 

respectively. The moisture content of the sample was approximately 33%. 

 

4.6 GROUNDWATER CONDITIONS  

 

Water level measurements were obtained at the completion of drilling and ranged from approximately 7 

to 40 ft bgs, where encountered. Test Borings B-101 and B-302 were dry at the completion of drilling. A 

2-inch diameter polyvinyl chloride (PVC) standpipe piezometer was installed in Test Borings B-102, B-

103, B-202, and B-301 to monitor the phreatic surface through the dike at the slope stability cross 
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sections. Logs depicting the depths and screened intervals of the piezometers are presented in Attachment 

C.  Talen personnel recorded water level measurements at these piezometers and some existing 

piezometers on a monthly basis for use in this assessment. These measurements are summarized on Table 

3 in Attachment A. 
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5.0 SLOPE STABILITY ANALYSIS 

 

5.1 METHODOLOGY 

 

Four cross sections were selected for evaluation that represent different areas of the basin that CEC 

identified as most critical based on the dike height, groundwater, and slope conditions. CEC used data 

collected in our 2015 investigation, as well as subsurface data collected from previous investigations and 

the results of previous analyses.  The analyses were prepared in accordance with Section 257.73(e)(1) of 

the CCR Rule.  

 

A Test Boring and Cross Section Location Plan is included in Attachment B that shows the Basin 1 layout 

and the approximate locations of Cross Sections 1-1, 2-2, 3-3, and 4-4. The drawing shows both the 

existing grades in Basin 1 and the proposed grades of conditioned fly ash included in the Major Permit 

Modification (MPM) issued by PADEP on June 18, 2015. Attachment E includes the stability analysis 

output for the four sections that were evaluated.  

 

Slope stability software Slide Version 6.0 was used to calculate the minimum slope stability factor of 

safety (FS) using Spencer’s method. The program uses 2D limit equilibrium methods to determine the 

minimum FS. The FS were calculated at each cross section for the scenarios listed below as required by 

Section 257.73(e). The minimum required FS is also provided. 

 

 Static FS for the maximum storage pool – minimum required FS = 1.50; 

 Static FS for the maximum surcharge pool – minimum required FS = 1.40;  

 Seismic FS for the maximum storage pool – minimum required FS = 1.00; and 

 Evaluation of dike and dike foundation material for liquefaction potential. 

 

5.2 CROSS SECTION DESCRIPTIONS 

 

Figure 1 in Attachment B shows the four cross section locations.  Attachment E presents each cross 

section utilized in the stability analyses.   

 

Cross Section 1-1 was selected because it is located at the tallest exterior slope of the entire perimeter 

dike (approximately 40 feet high) and because it is located through the dike supporting Sub-basin C, 

which is currently and will be used in the future for stormwater management. Two borings (MOMW-12 
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and MW 1-3) were previously drilled near Cross Section 1-1. MOMW-12 is located at the top of the 

interior slope and MW 1-3 was located just outside of the dike. Three test borings (B-101, B-102, and B-

103) were drilled and two piezometers were installed along Cross Section 1-1 as part of the 2015 

investigation. The pool elevation for the Maximum Storage Pool analysis was estimated to be at Elevation 

552. This is the anticipated elevation of the normal pool in Sub-basin C which is 1-foot above the invert 

elevation of the existing discharge pipe in Sub-basin C. The phreatic surface through the dike was created 

based on the groundwater measurements between July 2014 and April 2016 obtained from the 

piezometers installed at Test Borings B-102 and B-103 (Table 3). For conservatism, the pool elevation for 

the Maximum Surcharge Pool analysis was assumed to be at the top of the berm. The logs of Test Borings 

B-101, B-102, and B-103 are included in Attachment C.  

 

Cross Section 2-2 was selected because it was the tallest exterior slope along the northern perimeter of the 

dike. Limited subsurface data from previous investigations was available in this area. Two test borings 

were drilled along Cross Section 2-2 and one piezometer was installed as part of the 2015 investigation. 

The subsurface profile, material parameters, and water table elevation were assumed based on the data 

obtained from the 2015 investigation. In this area, the basin has been filled with CCR to the top of the 

perimeter dike, so there is no storage pool, only a phreatic surface within the CCR.  

 

Cross Section 3-3 was selected to represent the critical section on the southern perimeter of the 

impoundment due to the close proximity of the homes on Strawberry Ridge Road, and because seepage 

was previously observed in this area as documented in the Ish, Inc. and Key Environmental, Inc. report 

included in Attachment F. Two test borings (B-301 and B-302) were drilled and one piezometer was 

installed along this cross section as part of the 2015 investigation.  The subsurface profile, material 

parameters, and water table were based on the nearby test borings and piezometer measurements. 

Similarly to Cross Section 2-2, since the basin has been filled with CCR to the top of the perimeter dike in 

this area, no storage pool surface water is present. 

 

Cross Section 4-4 was analyzed as part of Form 24R in the PADEP MPM. This section was also the more 

critical of the two cross sections analyzed by Ish and Key in 2007 (P-205 Area Cross Section). The 

proposed final cover grades of 3% were incorporated into this analysis. The top of bedrock, bottom of 

CCR surfaces, and subsurface soil conditions were determined based on the results of CEC’s previous 

subsurface investigations and the Ish and Key test borings and piezometers.  This information is shown on 

the attached Figure 1. The elevation summary table and relevant previously drilled test boring logs for 

this area are included in Attachments G and I, respectively. 
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For conservatism, at Cross Sections 2-2, 3-3, and 4-4, the groundwater level on the inside of the dike was 

modeled at Elevation 560 for the maximum storage pool analysis based on the elevations reported in    

and prepared by CEC. The groundwater on the inside of the dike at these sections was modeled at the top 

of the embankment for the maximum surcharge pool analysis. All of the cross sections were based on the 

proposed grades included in the MPM.  

 

5.3 MATERIAL PARAMETERS 

 

Material parameters for the existing CCRs, slurry wall, and bedrock were conservatively based on the 

results of the 2007 Ish and Key report. The parameters for the shale buttress were based on our experience 

with similar materials. The material parameters for the glacial till and residual soil were selected based on 

the data obtained in our 2015 investigation.  Different parameters were used for the dike fill depending on 

the type of material encountered at each section and based on the location of the laboratory test results. 

The parameters used for the dike fill at Cross Section 1-1 were based on the laboratory shear strength test 

results obtained from CEC’s 2015 investigation and included in Attachment D. The parameters used for 

the dike fill at Cross Sections 2-2, 3-3, and 4-4 were based on the laboratory shear strength test results 

reported in the Ish and Key report. A summary of the laboratory test results from the Ish and Key report is 

included in Attachment F. The material parameters used in our analyses are summarized in the following 

table. 

Material 

Type 

Unit 

Weight 

(pcf) 

Cohesion 

(psf) 

Angle of 

Friction 

(degrees) 

Existing CCR 110 0 30 

Slurry Wall 140 0 5 

Glacial Till 130 250 28 

Residual Soil 130 200 19 

Bedrock 150 0 45 

Dike Fill (Cross Section 1-1) 120 275 28 

Dike Fill (Cross Sections 2-2, 3-3, and 4-4) 120 50 32 

Shale Fill (Buttress) 115 0 40 

 

5.4 SEISMIC COEFFICIENT 

 

A pseudo-static analysis of each cross section was completed to evaluate the seismic stability of the dike. 

The horizontal seismic acceleration was modeled by inputting a seismic coefficient into the slide model 

for each cross section.  The peak ground acceleration (PGA) was used based on the guidance provided in 

the CCR Rule. The PGA is estimated to be 0.062g (6.2% of gravity) based on the U.S.G.S. website 
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deaggregation with 2% Probability of Exceedance in 50 Years (a mean return time of approximately 2500 

years). The deaggregation plot is presented in Attachment G. 
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6.0 LIQUEFACTION 

 

CEC performed a screening of the dike materials liquefaction potential by reviewing the data obtained as 

part of the 2015 investigation, previous investigations, and the History of Construction. According to the 

RCRA Subtitle D (258) Seismic Design Guidance for Municipal Solid Waste Landfill Facilities, 

liquefiable soils are loose, cohesionless, saturated soils. Based on all of the data obtained at the site, the 

existing fill, and underlying glacial till and residual soils all contain cohesive materials. Therefore, CEC 

concludes that the dike materials and dike foundation materials are not susceptible to liquefaction. 
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7.0 RESULTS AND CONCLUSIONS 

 

The following table summarizes the results of our stability analyses presented in Attachment E. 

 

Cross 

Section 
Scenario 

Minimum 

Calculated FS 

§ 257.73(e) 

Required FS 

1-1 

Maximum Storage Pool 1.67 1.50 

Maximum Surcharge Pool 1.67 1.40 

Seismic 1.42 1.00 

2-2 

Maximum Storage Pool 1.62 1.50 

Maximum Surcharge Pool 1.62 1.40 

Seismic 1.38 1.00 

3-3 

Maximum Storage Pool 1.58 1.50 

Maximum Surcharge Pool 1.58 1.40 

Seismic 1.37 1.00 

4-4 

Maximum Storage Pool 1.65 1.50 

Maximum Surcharge Pool 1.65 1.40 

Seismic 1.34 1.00 

 

Based on these results, CEC concludes that the MSES Basin 1 Perimeter Dike meets the required 

minimum FS required by Section 257.73(e) of the CCR Rule.  
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ATTACHMENT A 

 

SUMMARY TABLES 

__________________________________________________________________ 



Test                  

Boring 

Existing        

Ground  Surface                 

Elevation 

Approximate 

Thickness of 

Topsoil

Approximate

Thickness 

of Fill

Approximate 

Thickness of 

Glacial Till

Approximate 

Thickness of 

Residual Soil 

Total          

Depth          

Sampled

Approximate  

Top of Bedrock            

Elevation 

Water Level 

at Drilling

Completion 

Water Level

at Least 24 hrs 

After Drilling 

Completion 
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft bgs) (ft bgs)

B-101 520.0 0.4 -- 8.1 0.9 9.4 510.6 Dry
Grouted

Immediately

B-102 540.0 0.3 13.2 11.0 0.8 25.3 514.7 14.2 13.1

B-103 564.0 -- 36.0 12.5 0.9 49.4 514.6 39.9 37.8

B-201 538.0 0.3 -- 13.7 1.2 15.2 522.8 7.4
Grouted

Immediately

B-202 564.0 0.3 25.7 17.0 1.3 44.3 519.7 35.1 35.2

B-301 564.0 0.5 31.5 -- 1.9 33.9 530.1 27.4 24.8

B-302 538.0 0.3 5.7 -- 3.4 9.4 528.6 Dry 2.7

Total 186.9

Table 1

Test Boring Summary



Angle of

Friction
Cohesion

Angle of

Friction
Cohesion

(ft) (%) (%) (degrees) (psf) (degrees) (psf) (pcf)

B-102
Shelby

Tube
Fill 8.0 - 10.5

Lean Clay

with Sand
CL 21.6 70.6 42 23 19 25 481 16 338 124.0

B-102
Split

Spoon

Glacial

Till
20.0 - 24.0

Sandy

Lean Clay
CL 15.3 69.2 34 18 16 -- -- -- -- --

B-103
Shelby

Tube
Fill 6.0 - 8.5

Clayey Sand

with Gravel
SC 12.9 15.9 33 19 14 31 616 16 599 127.3

B-103
Split

Spoon

Glacial

Till
44.0 - 48.0

Sandy

Lean Clay
CL 13.0 66.7 30 16 14 -- -- -- -- --

B-201
Split

Spoon

Glacial

Till
6.0 - 12.0 Clayey Sand SC 12.5 37.3 33 18 15 -- -- -- -- --

B-301
Split

Spoon
Fill 8.0 - 14.0 Clayey Sand SC 13.8 36.1 36 20 16 -- -- -- -- --

B-302
Split

Spoon

Residual

Soil
4.0 - 6.0 Fat Clay CH 33.1 97.7 57 29 28 -- -- -- -- --

33.1 97.7 57 29 28 31 616 16 599 127.3

12.5 15.9 30 16 14 25 481 16 338 124.0

17.5 56.2 38 20 17 28 549 16 469 125.7

Notes:

(1)

(2)

--

The reported in-place density is the average from the CU Triaxial results.

Performed on Portion of the Sample Passing the No. 40 Sieve Only

Sample

Type

Average Value

Lowest Value

Highest Value

Test                  

Boring                  

Laboratory Test Results Summary

Table 2

Test Not Performed

Effective Stress Total Stress
In-Place               

Density
(2)

Fines

Content

Natural

Moisture

Content

Plasticity          

Index
(1)

Plastic 

Limit 
(1)

Liquid

Limit 
(1)

USCS

Group

USCS                

(or Visual)              

Description

Depth
Sample                   

Origin



6/14/2015 11/13/2015 12/11/2015 1/11/2016 2/9/2016 3/8/2016 4/7/2016

B-102 539.5 542.4 16.2 15.8 16.0 16.1 15.9 16.0 16.2 526.6

B-103 564.3 566.9 40.4 40.1 40.2 40.2 40.0 40.1 40.4 526.9

B-202 565.1 567.5 38.4 37.1 37.7 38.0 37.0 37.6 38.9 530.5

B-301 564.3 566.7 28.1 27.7 27.6 27.4 27.2 27.2 27.6 539.5

PZ-205A 562.5 565.4 -- -- -- -- -- -- 5.8 559.6

PZ-107D 549.6 550.8 4.7 4.5 4.6 4.5 4.3 4.3 4.6 546.5

MPZ-7 565.7 569.7 10.6 10.2 10.3 10.1 9.9 9.8 10.3 559.9

MPZ-11 567.8 570.1 10.7 10.2 10.2 9.9 9.7 10.2 10.0 560.4

MW1-3 523.9 525.0 7.3 7.1 7.3 7.2 6.8 6.8 7.7 518.2

MW1-5 537.6 539.3 2.6 2.4 2.4 2.7 2.3 3.5 2.9 537.0

Notes:

Table 3

Summary of Piezometer Measurements

2. Maximum Water Elevation is based on the minimum water level measurement recorded between 6/14/15 and 4/7/16.

3. All elevations reported are based on NGVD 1929.

1. Piezometer measurements based on depth below top of PVC riser.

Maximum Water

Elevation
(2)

Date of Measurement and 

Water Level Measurement
(1) 

(ft)

Top of 

PVC

Elevation

Ground 

Surface

Elevation

Piezometer



6/14/2015 11/13/2015 12/11/2015 1/11/2016 2/9/2016 3/8/2016 4/7/2016

Sub-basin B 557.5 558.5 559.0 558.8 558.5 558.3 558.5 559.0

Sub-basin C 552.5 552.8 553.0 552.8 553.0 552.5 552.8 553.0

Notes:

Table 4

Summary of Basin Pool Measurements

3. All elevations reported are based on NGVD 1929.

Date of Measurement and 

Pool Elevation
(1)

1. Pool elevation measurements are obtained from existing staff gauges in Sub-basins B and C.

Maximum 

Water

Elevation
(2)

2. Maximum water elevation refers to the maximum measured pool elevation between 6/14/16 and 4/7/15.
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ATTACHMENT B 

 

TEST BORING AND CROSS SECTION LOCATION PLAN 

__________________________________________________________________ 
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ATTACHMENT C 

 

2015 TEST BORING LOGS 

__________________________________________________________________ 

  



Topsoil - 0.4 ft
Brown CLAY, some silt, some shale fragments, moist, medium
stiff, (GLACIAL TILL)

Brown CLAY, some shale and sandstone fragments, trace silt,
moist, very stiff, (GLACIAL TILL)

Brown CLAY, some shale and sandstone fragments, trace
sand, moist, hard, (GLACIAL TILL)

Black DECOMPOSED SHALE, dry, hard, (RESIDUAL SOIL)

Bottom of boring at 9.4 feet.

SS
1

SS
2

SS
3

SS
4

SS
5

80

100

100

35

100

5-4-3-5
(7)

5-6-8-10
(14)

6-10-11-14
(21)

5-13-17-20
(30)

10-50-
50/0.4

3.50

4.00

>4.50

2.50

NOTES

GROUND ELEVATION 522.5 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/7/15 COMPLETED 5/7/15 BACKFILL Cement Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING --- Dry

AT END OF CORING --- Not Applicable

24hrs AFTER DRILLING --- Grouted Immediately
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BORING NUMBER B-101

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Topsoil - 0.3 ft
Brown CLAY, some shale fragments, moist, medium stiff,
(FILL)
Trace roots erncountered between approximately 0.0 to 2.0 ft.
bgs.

Orangish brown CLAY, some shale fragments, moist, medium
stiff, (FILL)

Grayish brown FAT CLAY, some shale fragments, moist,
medium stiff, (FILL)

Shelby tube obtained between approximately 8.0 to 10.5 ft. bgs.
Recovery 1.5 ft.

Free water encountered between approximately 10.5 to 12.0 ft.
bgs.

Brown CLAY, some sandstone fragments, trace sand, moist,
stiff, (GLACIAL TILL)

Brownish gray CLAY, trace sandstone fragments, trace
organics, moist, stiff, (GLACIAL TILL)

Brownish gray to brown CLAY, some shale fragments, some
sandstone fragments, moist, very stiff, (GLACIAL TILL)

Orange and gray CLAY, some sand, some sandstone
fragments, moist, very stiff to hard, (GLACIAL TILL)

Black DECOMPOSED SHALE, moist to dry, hard, (RESIDUAL
SOIL)

Bottom of boring at 25.3 feet.
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(23)
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6-29-
50/0.3
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>4.50
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>4.50

NOTES Top of steel casing at Elevation 542.6

GROUND ELEVATION 539.5 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/6/15 COMPLETED 5/6/15 BACKFILL Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING 14.2 ft / Elev 525.3 ft

AT END OF CORING --- Not Applicable

48hrs AFTER DRILLING 13.1 ft / Elev 526.4 ft
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BORING NUMBER B-102

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Sand and Gravel - 0.3 ft
Brown and gray CLAY, some silt, some siltstone fragments,
dry, stiff, (FILL)
Grayish brown CLAY, some shale fragments, trace sand, moist,
medium stiff to stiff, (FILL)

Brown CLAY, some shale fragments, trace sand, moist, soft to
stiff, (FILL)
Shelby tube obtained in offset boring between approximately
6.0 to 8.5 ft. bgs. Recovery 2.2 ft.

Brown and dark gray FAT CLAY AND SHALE FRAGMENTS,
moist, stiff, (FILL)

Brown and gray CLAY, some silty shale fragments, trace sand,
moist, stiff, (FILL)

Grayish brown CLAY, some shale fragments, trace sand, moist,
very stiff, (FILL)

Brown and gray CLAY, some sandstone fragments, trace shale
fragments, moist, stiff, (FILL)

Brown and dark gray FAT CLAY, some shale fragments, moist,
very stiff, (FILL)

Brown and gray CLAY, some shale fragments, trace sand,
moist, stiff, (FILL)

Very stiff between approximately 26.0 to 28.0 ft. bgs.

Brownish gray CLAY, trace sand, trace shale fragments, moist,
medium stiff, (FILL)

Brown and gray CLAY, trace shale fragments, trace organics,
moist, stiff to very stiff, (FILL)
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NOTES Top of steel casing at Elevation 567.3

GROUND ELEVATION 564.3 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/5/15 COMPLETED 5/5/15 BACKFILL Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING 39.9 ft / Elev 524.4 ft

AT END OF CORING --- Not Applicable

72hrs AFTER DRILLING 37.8 ft / Elev 526.5 ft
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BORING NUMBER B-103

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Brown CLAY, some sandstone fragments, trace sand, moist,
stiff, (GLACIAL TILL)

Brown and gray CLAY, trace sandstone fragments, moist, stiff
to very stiff, (GLACIAL TILL)

Free water encountered below approximately 42.0 ft. bgs. due to
adding water from surface to lubricate augers.

Brown CLAY, some sandstone fragments, moist to dry, very
stiff to hard, (GLACIAL TILL)

Brownish dark gray DECOMPOSED SHALE, dry, hard,
(RESIDUAL SOIL)

Bottom of boring at 49.4 feet.
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BORING NUMBER B-103

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Topsoil - 0.3 ft
Brown CLAY, some shale fragments, trace sand, dry, hard to
very stiff, (GLACIAL TILL)
Trace roots encountered between approximately 0.0 to 2.0 ft.
bgs.
Sandstone boulder encountered between 0.5 to 0.8 ft. bgs.

Brown CLAY, some sand, some shale and sandstone
fragments, moist, very stiff, (GLACIAL TILL)

Free water encountered below approximately 10.0 ft. bgs.

Orange CLAY, some sand, some shale and sandstone
fragments, moist, stiff, (GLACIAL TILL)

Black DECOMPOSED SHALE, dry, hard, (RESIDUAL SOIL)

Bottom of boring at 15.2 feet.

SS
1

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

SS
8

40

100

100

100

85

100

60

67

3-24-9-5
(33)

4-4-8-11
(12)

6-10-14-14
(24)

6-10-15-18
(25)

10-8-10-11
(18)

3-7-10-10
(17)

4-7-4-5
(11)

6-24-
50/0.2

3.25

>4.50

>4.50

>4.50

>4.50
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NOTES

GROUND ELEVATION 536.1 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/7/15 COMPLETED 5/7/15 BACKFILL Cement Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING 7.4 ft / Elev 528.7 ft

AT END OF CORING --- Not Applicable

24hrs AFTER DRILLING --- Grouted Immediately
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BORING NUMBER B-201

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Topsoil - 0.3 ft
Brown CLAY, some shale fragments, moist, very stiff, (FILL)

Black clayey SHALE FRAGMENTS, trace sand, moist, medium
dense, (FILL)

Black SHALE FRAGMENTS, some silt, trace clay, moist to wet,
medium dense, (FILL)

Brown and gray CLAY, some shale fragments, moist, medium
stiff, (FILL)

Black SHALE FRAGMENTS, some clay, some silt, moist,
medium dense, (FILL)

Black SHALE FRAGMENTS, some clay, some silt, moist to
wet, medium dense, (FILL)

Clayey SHALE FRAGMENTS, trace sand, moist, medium
dense, (FILL)

Obstruction encountered between approximately 18.8 to 19.5 ft.
bgs.

Gray SHALE FRAGMENTS, trace clay, dry, medium dense,
(FILL)

Brownish gray CLAY, some shale fragments, moist, stiff, (FILL)
Shelby tube obtained between approximately 24.0 to 25.7 ft.
bgs. Recovery 0.0 ft.

Orangish brown and gray CLAY, some shale fragments, moist,
very stiff, (GLACIAL TILL)

Brown and gray CLAY, trace shale fragments, moist, very stiff,
(GLACIAL TILL)

Brown CLAY, some shale fragments, trace sand, moist to dry,
very stiff to hard, (GLACIAL TILL)
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NOTES Top of steel casing at Elevation 568.0

GROUND ELEVATION 565 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/6/15 COMPLETED 5/7/15 BACKFILL Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING 35.1 ft / Elev 529.9 ft Dry

AT END OF CORING --- Not Applicable

24hrs AFTER DRILLING 35.2 ft / Elev 529.8 ft
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BORING NUMBER B-202

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Brown CLAY, some shale fragments, some sandstone
fragments, moist, very stiff, (GLACIAL TILL) (continued)
Brown CLAY, some shale fragments, trace sand, moist, hard,
(GLACIAL TILL)

Orange and brown CLAY, some shale fragments, some sand,
moist, hard to very stiff, (GLACIAL TILL)

Free water encountered below approximately 40.0 ft. bgs.

Brown and gray CLAY, some sand, trace shale fragments,
moist, very stiff, (RESIDUAL SOIL)
Black decomposed SHALE, dry, hard, (RESIDUAL SOIL)

Bottom of boring at 44.3 feet.
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BORING NUMBER B-202

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Topsoil - 0.5 ft
Brown CLAY, some shale fragments, trace sand, moist, very
soft to medium stiff, (FILL)

Light brown and gray FAT CLAY, trace shale fragments, moist,
stiff, (FILL)

Brown and dark gray SHALE FRAGMENTS, some clay, trace
sand, dry to moist, loose to medium dense, (FILL)

Water staining encountered sporadically on rock fragments
throughout stratum.

Brown and dark gray clayey SHALE FRAGMENTS, dry to
moist, loose to medium dense, (FILL)

Brown and gray CLAY, some shale fragments, trace sand, dry
to moist, stiff, (FILL)

Medium stiff between approximately 20.0 to 22.0 ft. bgs.

Light brown CLAY, moist, very stiff, (FILL)

Brown and gray clayey SHALE FRAGMENTS, moist, medium
dense, (FILL)

Dark gray DECOMPOSED SHALE, moist to dry, hard,
(RESIDUAL SOIL)
Free water encountered between approximately 32.0 to 33.9 ft.
bgs.
Water staining encountered sporadically throughout stratum.
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NOTES Top of steel casing at Elevation 567.5

GROUND ELEVATION 564.3 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/4/15 COMPLETED 5/4/15 BACKFILL Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING 27.4 ft / Elev 536.9 ft

AT END OF CORING --- Not Applicable

96hrs AFTER DRILLING 24.8 ft / Elev 539.5 ft
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BORING NUMBER B-301

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Bottom of boring at 33.9 feet.
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BORING NUMBER B-301

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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Topsoil - 0.3 ft
Grayish brown CLAY, trace roots, moist, soft, (FILL)

Black and brown CLAY, some shale fragments, dry, medium
stiff, (FILL)

Light brown and gray FAT CLAY, moist, medium stiff,
(RESIDUAL SOIL)

Dark gray DECOMPOSED SHALE, dry, hard, (RESIDUAL
SOIL)
Difficult augering between approximately 6.0 to 8.0 ft. bgs.

Bottom of boring at 9.4 feet.
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2.25

NOTES

GROUND ELEVATION 540 ft

SOIL SAMPLING METHOD Hollow Stem Auger and SPT

SOIL SAMPLING CONTRACTOR Eichelbergers, Inc.

CHECKED BY JMN

DATE STARTED 5/4/15 COMPLETED 5/4/15 BACKFILL Cement Bentonite Grout

CEC REP RNB

WATER LEVELS:

AT END OF SOIL SAMPLING --- Dry

AT END OF CORING --- Not Applicable

72hrs AFTER DRILLING 2.7 ft / Elev 537.3 ft / Collapsed 4.1 ft. bgs.
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BORING NUMBER B-302

CLIENT PPL Montour, LLC

PROJECT NUMBER 150-989.0003

PROJECT NAME Montour Ash Disposal Area No. 1

PROJECT LOCATION Perry Township, Montour County, PA
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June 1, 2015 
 
 
Project No. 2015-263-001 
 
Jonathon Niemiec 
Civil & Environmental Consultants 
333 Baldwin Road 
Pittsburgh, PA 15205-9702 
 
 
 
 

Transmittal 
Laboratory Test Results 

Montour Ash Disposal Area No. 1 150-989 
 

Please find attached the laboratory test results for the above referenced project. The tests were outlined 
on the Project Verification Form that was transmitted to your firm prior to the testing.  The testing was 
performed in general accordance with the methods listed on the enclosed data sheets. The test results 
are believed to be representative of the samples that were submitted for testing and are indicative only of 
the specimens that were evaluated.  We have no direct knowledge of the origin of the samples and imply 
no position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of 
the material for its intended use. 
 
The test data and all associated project information provided shall be held in strict confidence and 
disclosed to other parties only with authorization by our Client.  The test data submitted herein is 
considered integral with this report and is not to be reproduced except in whole and only with the 
authorization of the Client and Geotechnics. The remaining sample materials for this project will be 
retained for a minimum of 90 days as directed by the Geotechnics’ Quality Program. 
 
We are pleased to provide these testing services. Should you have any questions or if we may be of 
further assistance, please contact our office. 
 
Respectively submitted, 
Geotechnics, Inc. 
 

 
 
David R. Backstrom 
Laboratory Director 
 
 
 
 
 

We understand that you have a choice in your laboratory services 
and we thank you for choosing Geotechnics. 

     DCN: Data Transmittal Letter   Date: 1/28/05   Rev.: 1 
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MOISTURE CONTENT

ASTM D 2216-10

Client: CEC
Client Reference: Montour Ash Disp. Area No. 1 150-989
Project No.: 2015-263-001

Lab ID: 001 002 003 004 005
Boring No.: B-102 B-102 B-103 B-103 B-201
Depth (ft): 10.4-10.5 20.0-24.0 8.4-8.5 44.0-48.0 6.0-12.0
Sample No.: ST-1 S-10+11 ST-1 S-23+24 S-4 to 6

Tare Number 888 29 573 46 32
Wt. of Tare & Wet Sample (g) 230.03 68.38 268.78 80.12 78.41
Wt. of Tare & Dry Sample (g) 208.77 60.23 247.41 71.70 70.45
Weight of Tare (g) 110.49 6.92 82.28 6.86 6.93
Weight of Water (g) 21.26 8.15 21.37 8.42 7.96
Weight of Dry Sample (g) 98.28 53.31 165.13 64.84 63.52

Water Content (%) 21.6 15.3 12.9 13.0 12.5

Lab ID 006 007 008
Boring No. B-202 B-301 B-302
Depth (ft) 4.0-8.0 8.0-14.0 4.0-6.0
Sample No. S-3+4 S-5 to 7 S-3

Tare Number 9 25 43
Wt. of Tare & Wet Sample (g) 65.12 78.51 39.92
Wt. of Tare & Dry Sample (g) 59.12 69.82 31.71
Weight of Tare (g) 6.86 6.95 6.94
Weight of Water (g) 6.00 8.69 8.21
Weight of Dry Sample (g) 52.26 62.87 24.77

Water Content (%) 11.5 13.8 33.1

Notes :

Tested By PC Date 5/14/15 Checked By KC Date 5/18/15
page 1 of 1 DCN: CT-S1  DATE: 3/18/13  REVISION: 4

S:\Excel\Excel Qa\Spreadsheets\Water Content.xls
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001 Soil Color: BROWN

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 8.33
#4 To #200 Sand 21.08
Finer Than #200 Silt & Clay 70.59

USCS Symbol:      
    CL, TESTED  

 
USCS Classification:  
      LEAN CLAY WITH SAND  
 
page 1 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001 Soil Color: BROWN

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 13.44 0.00
2 86.56 Sand 17.67 20.42

0.05 68.89 Silt 38.98 45.03
0.002 29.91 Clay 29.91 34.55

USDA Classification:     CLAY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001 Soil Color: BROWN

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 1439 Tare No. NA
Weight of Tare & Wet Sample (g) 1068.78 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 905.71 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 145.03 Weight of Tare (g) NA
Weight of Water (g) 163.07 Weight of Water (g) NA
Weight of Dry Sample (g) 760.68 Weight of Dry Sample (g) NA

Moisture Content (%) 21.4 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 760.68
Dry Weight of  -3/4" Sample (g) 203.08 Weight of  - #200 Material (g) 536.96
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 223.72
Dry Weight of  +3/4" Sample (g) 20.64
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 20.64 2.71 2.71 97.29 97.29
1/2" 12.5 5.82 0.77 3.48 96.52 96.52
3/8" 9.50 13.59 1.79 5.27 94.73 94.73
#4 4.75 23.29 3.06 8.33 91.67 91.67

#10 2.00 38.87 5.11 13.44 86.56 86.56
#20 0.85 58.40 7.68 21.11 78.89 78.89
#40 0.425 30.05 3.95 25.06 74.94 74.94
#60 0.250 14.79 1.94 27.01 72.99 72.99
#140 0.106 14.08 1.85 28.86 71.14 71.14
#200 0.075 4.19 0.55 29.41 70.59 70.59
Pan - 536.96 70.59 100.00 - -

Tested By JP Date 5/27/15              Checked By KC Date 6/1/15
page 3 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001 Soil Color: BROWN

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 30.0 23.1 5.89 24.1 94.7 0.01296 0.0309 66.9
5 28.5 23.1 5.89 22.6 88.8 0.01296 0.0198 62.7
15 26.0 23.1 5.89 20.1 79.0 0.01296 0.0116 55.8
30 25.0 23.1 5.89 19.1 75.1 0.01296 0.0083 53.0
60 22.5 22.8 6.00 16.5 64.9 0.01300 0.0060 45.8

250 18.5 23.1 5.89 12.6 49.5 0.01296 0.0030 35.0
1440 14.5 23.4 5.79 8.7 34.2 0.01291 0.0013 24.2

Soil Specimen Data Other Corrections

Tare No. 957
Weight of Tare & Dry Material (g) 131.50 a - Factor 0.99
Weight of Tare (g) 101.31
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 70.59
Weight of Dry Material (g) 25.2

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By KC Date 6/1/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001 Soil Description: BROWN LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 367 386 466 U
Wt. of Tare & Wet Sample (g): 41.39 41.66 43.48 L
Wt. of Tare & Dry Sample (g): 35.27 35.41 37.10 T
Weight of Tare (g): 20.37 20.60 22.24 I
Weight of Water (g): 6.1 6.3 6.4 P
Weight of Dry Sample (g): 14.9 14.8 14.9 O

I
Moisture Content (%): 41.1 42.2 42.9 N
Number of Blows: 32 26 21 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 471 1260 Liquid Limit (%): 42
Wt. of Tare & Wet Sample (g): 21.42 17.02
Wt. of Tare & Dry Sample (g): 20.29 15.84 Plastic Limit (%): 23
Weight of Tare (g): 15.25 10.66
Weight of Water (g): 1.1 1.2 Plasticity Index (%): 19
Weight of Dry Sample (g): 5.0 5.2

USCS Symbol: CL
Moisture Content (%): 22.4 22.8 -0.4
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By JP Date 5/26/15        Checked By JAB Date 5/29/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13

S:\Excel\Excel QA\Spreadsheets\Limit 3Pt.xls
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 8.0-10.5
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

a    = 3.03 C    = 3.34
α   = 22.8 Φ   = 24.87

Tested By: JCM Date: 5/29/15           Approved By: DB Date: 5/29/15
page 1 of 10 DCN: CT-S28   DATE:  4/12/13   REVISION: 3 Sigmatriax.xls

Consolidated Undrained Triaxial Test with Pore Pressure
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MOHR TOTAL STRENGTH ENVELOPE
ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 8.0-10.5
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001
Visual Description: Brown Sandy Clay and Rock (undisturbed)

Failure Based on Maximum Effective Principal Stress Ratio NOTE:  GRAPH NOT TO SCALE

Tested By: JCM Date: 5/29/15          Approved By: DB Date: 5/29/15
page 2 of 10 DCN: CT-S28   DATE:  4/12/13   REVISION: 3
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

Visual Description: Brown Sandy Clay and Rock (undisturbed)

Stage No. 1 INITIAL SAMPLE DIMENSIONS (in)
Test No. 1

Length 1: 5.778 Diameter 1: 2.888
PRESSURES (psi) Length 2: 5.812 Diameter 2: 2.883

Length 3: 5.796 Diameter 3: 2.888
Cell Pressure (psi) 42.1 Avg. Length: 5.795 Avg. Diam.: 2.886
Back Pressure (psi) 32.0
Eff. Conf. Pressure (psi) 10.1 VOLUME CHANGE
Pore Pressure Initial Burette Reading (ml) 48.0
Response (%) 99 Final Burette Reading (ml) 32.1

Final Change (ml) 15.9

MAXIMUM OBLIQUITY POINTS
Initial Dial Reading (mil) 21

P          = 16.72 Dial Reading After Saturation (mil) 25
Q          = 10.07 Dial Reading After Consolidation (mil) 68

LOAD DEFORMATION PORE PRESSURE
(LB) (IN) (PSI) 
7.9 0.000 32.0

13.5 0.001 32.3
19.9 0.002 32.6
35.3 0.005 33.8
44.2 0.011 34.6
50.0 0.017 35.0
57.0 0.025 35.6
62.9 0.034 35.9
71.1 0.046 36.2
83.5 0.066 36.5
101.3 0.094 36.5
121.5 0.128 36.1
140.8 0.162 35.4
158.8 0.202 34.5
168.8 0.231 33.8
180.9 0.272 32.9
192.2 0.327 31.6
203.5 0.383 30.4
211.9 0.426 29.6
221.4 0.484 28.7
226.5 0.529 28.1
230.1 0.572 27.5
236.3 0.615 27.0
240.9 0.643 26.7
244.6 0.673 26.4
249.3 0.702 26.1
252.6 0.731 25.8
255.8 0.775 25.4
258.8 0.819 25.1
262.5 0.847 24.9
266.1 0.876 24.6

Tested By: JCM Date: 5/29/15                   Input Checked By: JAB Date: 5/29/15
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 9.9-10.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

Visual Description: Brown Sandy Clay and Rock (undisturbed)

Effective Confining Pressure (psi) 10.1 Stage No. 1
Test No 1

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in) 5.80 Volume After Consolidation (in3) 36.87
Initial Sample Diameter (in) 2.89 Length After Consolidation (in) 5.75
Initial Sample Area (in2) 6.54 Area After Consolidation (in2) 6.414
Initial Sample Volume (in3) 37.92

Strain Deviation Δ U σ1 σ3 Effective Principle A P Q
(%) Stress Stress Ratio

0.02 0.87 0.33 10.65 9.8 1.090 0.38 10.21 0.44
0.03 1.87 0.62 11.34 9.5 1.197 0.34 10.41 0.93
0.09 4.27 1.78 12.59 8.3 1.513 0.42 10.46 2.13
0.19 5.64 2.58 13.16 7.5 1.751 0.46 10.34 2.82
0.29 6.54 3.04 13.60 7.1 1.927 0.47 10.33 3.27
0.44 7.63 3.59 14.13 6.5 2.171 0.48 10.32 3.81
0.59 8.53 3.95 14.68 6.2 2.387 0.47 10.42 4.27
0.79 9.77 4.24 15.62 5.9 2.668 0.44 10.74 4.88
1.15 11.66 4.49 17.26 5.6 3.079 0.39 11.43 5.83
1.64 14.32 4.50 19.92 5.6 3.557 0.32 12.76 7.16
2.23 17.32 4.09 23.33 6.0 3.882 0.24 14.67 8.66
2.82 20.13 3.45 26.79 6.7 4.026 0.17 16.72 10.07
3.52 22.70 2.50 30.30 7.6 3.988 0.11 18.95 11.35
4.02 24.07 1.84 32.33 8.3 3.915 0.08 20.30 12.04
4.73 25.70 0.87 34.93 9.2 3.784 0.03 22.08 12.85
5.68 27.11 -0.44 37.64 10.5 3.573 -0.02 24.09 13.55
6.67 28.46 -1.61 40.17 11.7 3.431 -0.06 25.94 14.23
7.42 29.44 -2.37 41.91 12.5 3.362 -0.08 27.19 14.72
8.42 30.48 -3.34 43.92 13.4 3.267 -0.11 28.68 15.24
9.20 30.95 -3.93 44.98 14.0 3.206 -0.13 29.50 15.47
9.95 31.19 -4.50 45.79 14.6 3.137 -0.15 30.19 15.60
10.69 31.80 -5.01 46.90 15.1 3.105 -0.16 31.00 15.90
11.19 32.27 -5.33 47.70 15.4 3.091 -0.17 31.56 16.13
11.70 32.59 -5.58 48.27 15.7 3.078 -0.17 31.98 16.29
12.21 33.04 -5.89 49.02 16.0 3.067 -0.18 32.50 16.52
12.72 33.29 -6.19 49.58 16.3 3.043 -0.19 32.94 16.65
13.49 33.43 -6.56 50.10 16.7 3.006 -0.20 33.38 16.72
14.25 33.54 -6.94 50.57 17.0 2.969 -0.21 33.80 16.77
14.74 33.85 -7.13 51.08 17.2 2.964 -0.21 34.16 16.92
15.24 34.13 -7.40 51.62 17.5 2.950 -0.22 34.56 17.06
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 8.9-9.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

Visual Description: Brown Sandy Clay and Rock (undisturbed)

Stage No. 1 INITIAL SAMPLE DIMENSIONS (in)
Test No. 2

Length 1: 5.758 Diameter 1: 2.889
PRESSURES (psi) Length 2: 5.750 Diameter 2: 2.884

Length 3: 5.748 Diameter 3: 2.878
Cell Pressure (psi) 62.3 Avg. Length 5.752 Avg. Diam.: 2.884
Back Pressure (psi) 32.5
Eff. Conf. Pressure (psi) 29.8 VOLUME CHANGE
Pore Pressure Initial Burette Reading (ml) 48.0
Response (%) 98 Final Burette Reading (ml) 18.8

Final Change (ml) 29.2
MAXIMUM OBLIQUITY POINTS

Initial Dial Reading (mil) 63
P          = 25.25 Dial Reading After Saturation (mil 73
Q          = 14.24 Dial Reading After Consolidation (mil) 202

LOAD DEFORMATION PORE PRESSURE
(LB) (IN) (PSI) 
9.7 0.000 32.5
20.5 0.001 32.7
25.0 0.003 33.0
54.5 0.009 35.5
79.5 0.014 38.6
93.8 0.019 41.0
107.0 0.028 43.5
116.8 0.036 45.1
126.3 0.048 46.8
137.7 0.068 48.7
149.2 0.097 50.1
159.0 0.133 51.1
166.9 0.168 51.5
174.2 0.206 51.7
179.7 0.234 51.6
187.3 0.274 51.6
196.0 0.331 51.5
203.8 0.391 51.3
208.8 0.435 51.0
214.6 0.492 50.8
220.4 0.535 50.4
226.0 0.580 50.0
230.3 0.623 49.3
232.2 0.651 48.4
234.6 0.680 48.0
237.2 0.709 47.9
241.0 0.737 47.8
248.0 0.781 47.6
254.3 0.825 47.5
256.0 0.855 47.4
258.1 0.885 47.4

Tested By: JCM Date: 5/29/15                   Input Checked By: JAB Date: 5/29/15
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 8.9-9.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

Visual Description: Brown Sandy Clay and Rock (undisturbed)

Effective Confining Pressure (psi) 29.8 Stage No. 1
Test No 2

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in) 5.75 Volume After Consolidation (in3) 35.59
Initial Sample Diameter (in) 2.88 Length After Consolidation (in) 5.61
Initial Sample Area (in2) 6.53 Area After Consolidation (in2) 6.340
Initial Sample Volume (in3) 37.57

Strain Deviation Δ U σ1 σ3 Effective Principle A P Q
(%) Stress Stress Ratio

0.03 1.71 0.16 31.35 29.6 1.058 0.10 30.49 0.85
0.06 2.41 0.48 31.73 29.3 1.082 0.20 30.52 1.21
0.16 7.06 2.98 33.88 26.8 1.263 0.43 30.35 3.53
0.25 10.98 6.06 34.72 23.7 1.463 0.56 29.23 5.49
0.35 13.22 8.46 34.56 21.3 1.619 0.65 27.95 6.61
0.50 15.26 10.97 34.10 18.8 1.810 0.73 26.46 7.63
0.65 16.78 12.60 33.98 17.2 1.975 0.77 25.59 8.39
0.85 18.24 14.26 33.78 15.5 2.174 0.80 24.66 9.12
1.21 19.94 16.20 33.53 13.6 2.466 0.83 23.57 9.97
1.73 21.63 17.62 33.81 12.2 2.776 0.83 22.99 10.81
2.36 22.99 18.56 34.23 11.2 3.045 0.82 22.73 11.49
2.99 24.05 19.02 34.82 10.8 3.232 0.81 22.80 12.02
3.67 25.00 19.17 35.63 10.6 3.352 0.78 23.13 12.50
4.17 25.69 19.15 36.34 10.7 3.412 0.76 23.50 12.85
4.88 26.64 19.12 37.32 10.7 3.495 0.73 24.00 13.32
5.89 27.65 18.99 38.47 10.8 3.557 0.70 24.64 13.83
6.96 28.48 18.79 39.48 11.0 3.587 0.67 25.25 14.24
7.75 28.97 18.52 40.25 11.3 3.567 0.65 25.77 14.48
8.76 29.49 18.28 41.01 11.5 3.559 0.63 26.27 14.74
9.54 30.06 17.90 41.97 11.9 3.525 0.61 26.94 15.03
10.33 30.59 17.50 42.89 12.3 3.487 0.58 27.60 15.30
11.10 30.93 16.80 43.93 13.0 3.379 0.55 28.46 15.46
11.60 31.02 15.92 44.90 13.9 3.235 0.52 29.39 15.51
12.12 31.17 15.45 45.52 14.3 3.173 0.51 29.93 15.59
12.63 31.34 15.43 45.71 14.4 3.181 0.50 30.04 15.67
13.14 31.69 15.28 46.20 14.5 3.183 0.49 30.36 15.84
13.92 32.35 15.14 47.01 14.7 3.206 0.48 30.83 16.17
14.70 32.91 14.99 47.71 14.8 3.223 0.46 31.26 16.45
15.24 32.93 14.91 47.82 14.9 3.212 0.46 31.36 16.47
15.76 33.01 14.91 47.90 14.9 3.217 0.46 31.39 16.51
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 9.4-9.9
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

Visual Description: Brown Sandy Clay and Rock (undisturbed)

Stage No. 1 INITIAL SAMPLE DIMENSIONS (in)
Test No. 3

Length 1: 5.763 Diameter 1: 2.890
PRESSURES (psi) Length 2: 5.760 Diameter 2: 2.888

Length 3: 5.788 Diameter 3: 2.879
Cell Pressure (psi) 92.5 Avg. Length: 5.770 Avg. Diam.: 2.886
Back Pressure (psi) 32.5
Eff. Conf. Pressure (psi) 60.0 VOLUME CHANGE
Pore Pressure Initial Burette Reading (ml) 96.0
Response (%) 99 Final Burette Reading (ml) 40.2

Final Change (ml) 55.8
MAXIMUM OBLIQUITY POINTS

Initial Dial Reading (mil) 65
P          = 53.46 Dial Reading After Saturation (mil 67
Q          = 25.52 Dial Reading After Consolidation (mil) 248

LOAD DEFORMATION PORE PRESSURE
(LB) (IN) (PSI) 
13.4 0.000 32.5
19.1 0.001 33.1
20.1 0.003 33.2
39.3 0.008 33.8
110.7 0.012 38.0
147.4 0.018 42.7
181.7 0.027 48.3
205.8 0.036 52.2
229.5 0.048 55.8
259.1 0.067 60.0
288.6 0.096 62.9
313.3 0.130 64.5
328.4 0.164 65.0
338.6 0.205 64.6
340.9 0.234 64.1
337.9 0.275 63.4
335.1 0.332 62.5
337.0 0.389 61.9
337.7 0.432 61.2
336.4 0.492 60.9
336.7 0.536 60.4
335.6 0.579 60.4
335.7 0.622 60.0
339.6 0.651 60.1
345.0 0.680 60.1
349.7 0.709 59.9
352.0 0.739 59.9
358.6 0.784 59.9
364.9 0.827 59.7
370.0 0.855 59.8
374.4 0.884 59.7

Tested By: JCM Date: 5/29/15                   Input Checked By: JAB Date: 5/29/15
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 9.4-9.9
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001

Visual Description: Brown Sandy Clay and Rock (undisturbed)

Effective Confining Pressure (psi) 60.0 Stage No. 1
Test No 3

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in) 5.77 Volume After Consolidation (in3) 34.29
Initial Sample Diameter (in) 2.89 Length After Consolidation (in) 5.59
Initial Sample Area (in2) 6.54 Area After Consolidation (in2) 6.138
Initial Sample Volume (in3) 37.74

Strain Deviation Δ U σ1 σ3 Effective Principle A P Q
(%) Stress Stress Ratio

0.03 0.93 0.63 60.30 59.4 1.016 0.68 59.83 0.47
0.05 1.10 0.70 60.40 59.3 1.018 0.64 59.85 0.55
0.14 4.21 1.32 62.88 58.7 1.072 0.32 60.78 2.10
0.22 15.81 5.48 70.33 54.5 1.290 0.35 62.43 7.91
0.32 21.77 10.22 71.54 49.8 1.437 0.47 60.66 10.88
0.48 27.29 15.82 71.47 44.2 1.618 0.59 57.83 13.64
0.64 31.15 19.68 71.47 40.3 1.773 0.64 55.90 15.58
0.85 34.91 23.35 71.56 36.7 1.952 0.68 54.11 17.45
1.21 39.55 27.48 72.07 32.5 2.216 0.70 52.29 19.77
1.72 44.07 30.35 73.71 29.6 2.486 0.70 51.68 22.03
2.32 47.73 32.03 75.70 28.0 2.706 0.68 51.84 23.86
2.93 49.82 32.49 77.33 27.5 2.811 0.66 52.42 24.91
3.66 51.04 32.06 78.98 27.9 2.827 0.63 53.46 25.52
4.18 51.13 31.58 79.55 28.4 2.800 0.62 53.98 25.57
4.92 50.27 30.85 79.42 29.1 2.725 0.62 54.28 25.13
5.94 49.30 29.95 79.35 30.0 2.641 0.61 54.70 24.65
6.96 49.05 29.36 79.69 30.6 2.601 0.60 55.17 24.53
7.74 48.74 28.74 80.00 31.3 2.559 0.60 55.63 24.37
8.81 47.99 28.41 79.58 31.6 2.519 0.60 55.58 24.00
9.59 47.63 27.95 79.68 32.1 2.486 0.59 55.86 23.81
10.35 47.06 27.91 79.15 32.1 2.466 0.60 55.62 23.53
11.13 46.67 27.54 79.13 32.5 2.438 0.60 55.80 23.33
11.65 46.96 27.63 79.33 32.4 2.451 0.59 55.85 23.48
12.16 47.45 27.57 79.88 32.4 2.463 0.59 56.16 23.72
12.69 47.84 27.42 80.42 32.6 2.468 0.58 56.50 23.92
13.23 47.87 27.36 80.51 32.6 2.467 0.58 56.58 23.94
14.03 48.36 27.36 81.00 32.6 2.482 0.57 56.82 24.18
14.79 48.80 27.19 81.61 32.8 2.487 0.56 57.21 24.40
15.30 49.21 27.30 81.92 32.7 2.505 0.56 57.31 24.61
15.81 49.51 27.20 82.31 32.8 2.509 0.55 57.56 24.76
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-11

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 8.0-10.5
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-001
Visual Description: Brown Sandy Clay and Rock (undisturbed)

Tested By: JCM Date: 5/29/15           Approved By:  DB Date: 5/29/15
page 9 of 10
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC
Client Reference: Montour Ash Disp. Area #1 150-989
Project No.: 2015-263-001
Lab ID: 2015-263-001-001 Specific Gravity (assumed) 2.7

Visual Description: Brown Sandy Clay and Rock (undisturbed)

SAMPLE CONDITION SUMMARY

Boring No.: B-102 B-102 B-102
Depth (ft): 9.9-10.4 8.9-9.4 9.4-9.9
Sample No.: ST-1 ST-1 ST-1

Test No. T1 T2 T3
Deformation Rate (in/min) 0.002 0.002 0.002
Back Pressure (psi) 32.0 32.5 32.5
Consolidation Time (days) 1 1 1

Moisture Content (%) (INITIAL) 21.6 21.6 21.6
Total Unit Weight (pcf) 130.0 116.1 126.0
Dry Unit Weight (pcf) 106.9 95.5 103.6
Moisture Content (%) (FINAL) 21.4 20.6 21.0
Initial State Void Ratio,e 0.577 0.766 0.627
Void Ratio at Shear, e 0.533 0.673 0.479

Tested By: JCM Date: 5/29/15                   Input Checked By: JAB Date: 5/29/15
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 20.0-24.0
Project No.: 2015-263-001 Sample No.: S-10 + S-11
Lab ID: 2015-263-001-002 Soil Color: BROWN

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 4.15
#4 To #200 Sand 26.64
Finer Than #200 Silt & Clay 69.21

USCS Symbol:      
    CL, TESTED  

 
USCS Classification:  
      SANDY LEAN CLAY  
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 20.0-24.0
Project No.: 2015-263-001 Sample No.: S-10 + S-11
Lab ID: 2015-263-001-002 Soil Color: BROWN

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 9.56 0.00
2 90.44 Sand 23.94 26.47

0.05 66.50 Silt 35.07 38.78
0.002 31.43 Clay 31.43 34.75

USDA Classification:     CLAY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 20.0-24.0
Project No.: 2015-263-001 Sample No.: S-10 + S-11
Lab ID: 2015-263-001-002 Soil Color: BROWN

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 45 Tare No. NA
Weight of Tare & Wet Sample (g) 568.06 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 568.06 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 203.39 Weight of Tare (g) NA
Weight of Water (g) 0.00 Weight of Water (g) NA
Weight of Dry Sample (g) 364.67 Weight of Dry Sample (g) NA

Moisture Content (%) 0.0 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 364.67
Dry Weight of  -3/4" Sample (g) 112.27 Weight of  - #200 Material (g) 252.40
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 112.27
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 4.02 1.10 1.10 98.90 98.90
3/8" 9.50 1.69 0.46 1.57 98.43 98.43
#4 4.75 9.43 2.59 4.15 95.85 95.85

#10 2.00 19.74 5.41 9.56 90.44 90.44
#20 0.85 30.67 8.41 17.98 82.02 82.02
#40 0.425 20.34 5.58 23.55 76.45 76.45
#60 0.250 10.89 2.99 26.54 73.46 73.46
#140 0.106 10.66 2.92 29.46 70.54 70.54
#200 0.075 4.83 1.32 30.79 69.21 69.21
Pan - 252.40 69.21 100.00 - -

Tested By RAL Date 5/22/15              Checked By JEB Date 5/29/15
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 20.0-24.0
Project No.: 2015-263-001 Sample No.: S-10 + S-11
Lab ID: 2015-263-001-002 Soil Color: BROWN

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 45.5 22.1 6.24 39.3 90.3 0.01311 0.0276 62.5
5 43.0 22.1 6.24 36.8 84.6 0.01311 0.0178 58.5
20 39.0 22.1 6.24 32.8 75.4 0.01311 0.0092 52.2
30 37.5 22.1 6.24 31.3 71.9 0.01311 0.0076 49.8
61 33.5 22.1 6.24 27.3 62.7 0.01311 0.0055 43.4

250 28.0 22.5 6.10 21.9 50.4 0.01305 0.0028 34.9
1440 22.5 23.1 5.89 16.6 38.2 0.01296 0.0012 26.4

Soil Specimen Data Other Corrections

Tare No. 649
Weight of Tare & Dry Material (g) 143.18 a - Factor 0.99
Weight of Tare (g) 95.14
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 69.21
Weight of Dry Material (g) 43.0

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By JEB Date 5/29/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-102
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 20.0-24.0
Project No.: 2015-263-001 Sample No.: S-10 + S-11
Lab ID: 2015-263-001-002 Soil Description: BROWN LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 1287 396 3166 U
Wt. of Tare & Wet Sample (g): 36.54 37.87 38.84 L
Wt. of Tare & Dry Sample (g): 31.24 32.74 33.72 T
Weight of Tare (g): 15.97 17.69 18.11 I
Weight of Water (g): 5.3 5.1 5.1 P
Weight of Dry Sample (g): 15.3 15.1 15.6 O

I
Moisture Content (%): 34.7 34.1 32.8 N
Number of Blows: 19 24 32 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 129 222 Liquid Limit (%): 34
Wt. of Tare & Wet Sample (g): 24.99 26.96
Wt. of Tare & Dry Sample (g): 24.05 26.05 Plastic Limit (%): 18
Weight of Tare (g): 18.81 20.88
Weight of Water (g): 0.9 0.9 Plasticity Index (%): 16
Weight of Dry Sample (g): 5.2 5.2

USCS Symbol: CL
Moisture Content (%): 17.9 17.6 0.3
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By RAL Date 5/19/15        Checked By KC Date 5/20/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003 Soil Color: BROWN

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 37.29
#4 To #200 Sand 46.84
Finer Than #200 Silt & Clay 15.87

USCS Symbol:      
    SC, TESTED  

 
USCS Classification:  
      CLAYEY SAND WITH GRAVEL  
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003 Soil Color: BROWN

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 58.59 0.00
2 41.41 Sand 26.48 63.93

0.05 14.94 Silt 8.96 21.63
0.002 5.98 Clay 5.98 14.44

USDA Classification:     SANDY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003 Soil Color: BROWN

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 1445 Tare No. NA
Weight of Tare & Wet Sample (g) 1179.35 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 1042.10 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 146.18 Weight of Tare (g) NA
Weight of Water (g) 137.25 Weight of Water (g) NA
Weight of Dry Sample (g) 895.92 Weight of Dry Sample (g) NA

Moisture Content (%) 15.3 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 895.92
Dry Weight of  -3/4" Sample (g) 735.01 Weight of  - #200 Material (g) 142.20
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 753.72
Dry Weight of  +3/4" Sample (g) 18.71
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 18.71 2.09 2.09 97.91 97.91
1/2" 12.5 67.83 7.57 9.66 90.34 90.34
3/8" 9.50 75.56 8.43 18.09 81.91 81.91
#4 4.75 171.98 19.20 37.29 62.71 62.71

#10 2.00 190.82 21.30 58.59 41.41 41.41
#20 0.85 123.57 13.79 72.38 27.62 27.62
#40 0.425 52.14 5.82 78.20 21.80 21.80
#60 0.250 25.69 2.87 81.07 18.93 18.93
#140 0.106 21.96 2.45 83.52 16.48 16.48
#200 0.075 5.46 0.61 84.13 15.87 15.87
Pan - 142.20 15.87 100.00 - -

Tested By JP Date 5/27/15              Checked By KC Date 6/1/15
page 3 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003 Soil Color: BROWN

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 31.5 23.1 5.89 25.6 87.0 0.01296 0.0306 13.8
5 31.0 23.1 5.89 25.1 85.3 0.01296 0.0194 13.5
15 28.5 23.1 5.89 22.6 76.8 0.01296 0.0114 12.2
35 26.0 23.1 5.89 20.1 68.3 0.01296 0.0076 10.8
60 24.5 22.8 6.00 18.5 62.8 0.01300 0.0059 10.0

250 19.5 23.1 5.89 13.6 46.2 0.01296 0.0030 7.3
1440 14.0 23.4 5.79 8.2 27.9 0.01291 0.0013 4.4

Soil Specimen Data Other Corrections

Tare No. 964
Weight of Tare & Dry Material (g) 133.72 a - Factor 0.99
Weight of Tare (g) 99.57
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 15.87
Weight of Dry Material (g) 29.2

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By KC Date 6/1/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003 Soil Description: BROWN LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 106 142 144 U
Wt. of Tare & Wet Sample (g): 39.69 40.31 38.74 L
Wt. of Tare & Dry Sample (g): 34.83 35.02 33.47 T
Weight of Tare (g): 19.26 18.68 17.98 I
Weight of Water (g): 4.9 5.3 5.3 P
Weight of Dry Sample (g): 15.6 16.3 15.5 O

I
Moisture Content (%): 31.2 32.4 34.0 N
Number of Blows: 34 28 21 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 412 443 Liquid Limit (%): 33
Wt. of Tare & Wet Sample (g): 25.80 21.51
Wt. of Tare & Dry Sample (g): 24.77 20.53 Plastic Limit (%): 19
Weight of Tare (g): 19.41 15.48
Weight of Water (g): 1.0 1.0 Plasticity Index (%): 14
Weight of Dry Sample (g): 5.4 5.1

USCS Symbol: CL
Moisture Content (%): 19.2 19.4 -0.2
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By JP Date 5/26/15        Checked By JCM Date 5/27/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13

S:\Excel\Excel QA\Spreadsheets\Limit 3Pt.xls

20

22

24

26

28

30

32

34

36

1 10 100
Number of Blows

W
at

er
 C

on
te

nt
 (%

)

0

10

20

30

40

50

60

0 20 40 60 80 100
Liquid Limit (%)

Pl
as

tic
ity

 In
de

x 
(%

)

CL CH

MH

CL- ML

ML



 

544 Braddock Avenue  •  East Pittsburgh, PA  15112  •  Phone  (412) 823-7600  •  Fax (412) 823-8999  •  www.geotechnics.net 

 
CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 6.0-8.5
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

a    = 3.69 C    = 4.28
α   = 27.0 Φ   = 30.64

Tested By: JCM Date: 5/20/15           Approved By: DB Date: 5/29/15
page 1 of 10 DCN: CT-S28   DATE:  4/12/13   REVISION: 3 Sigmatriax.xls
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MOHR TOTAL STRENGTH ENVELOPE
ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 6.0-8.5
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003
Visual Description: Brown Sandy Clay & Rock (undisturbed)

Failure Based on Maximum Effective Principal Stress Ratio NOTE:  GRAPH NOT TO SCALE

Tested By: JCM Date: 5/20/15          Approved By: DB Date: 5/29/15
page 2 of 10 DCN: CT-S28   DATE:  4/12/13   REVISION: 3
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

Visual Description: Brown Sandy Clay & Rock (undisturbed)

Stage No. 1 INITIAL SAMPLE DIMENSIONS (in)
Test No. 1

Length 1: 5.820 Diameter 1: 2.883
PRESSURES (psi) Length 2: 5.804 Diameter 2: 2.873

Length 3: 5.800 Diameter 3: 2.885
Cell Pressure (psi) 42.3 Avg. Length: 5.808 Avg. Diam.: 2.880
Back Pressure (psi) 32.5
Eff. Conf. Pressure (psi) 9.8 VOLUME CHANGE
Pore Pressure Initial Burette Reading (ml) 24.0
Response (%) 99 Final Burette Reading (ml) 16.2

Final Change (ml) 7.8

MAXIMUM OBLIQUITY POINTS
Initial Dial Reading (mil) 42

P          = 15.45 Dial Reading After Saturation (mil) 58
Q          = 11.56 Dial Reading After Consolidation (mil) 81

LOAD DEFORMATION PORE PRESSURE
(LB) (IN) (PSI) 
9.7 0.000 32.5

21.4 0.001 33.1
30.7 0.002 33.7
52.6 0.008 35.6
66.0 0.013 36.9
76.6 0.019 37.6
88.4 0.027 38.3
99.9 0.035 38.7
113.9 0.047 38.9
135.3 0.066 38.9
160.6 0.094 38.4
186.8 0.129 37.7
207.4 0.166 36.9
227.6 0.208 36.0
240.1 0.236 35.5
254.8 0.276 34.8
273.7 0.332 34.1
290.4 0.390 33.4
299.1 0.434 32.9
311.8 0.490 32.4
324.2 0.532 32.0
328.4 0.576 31.7
338.2 0.620 31.4
342.1 0.650 31.2
342.2 0.679 31.0
350.9 0.708 30.7
359.4 0.738 30.6
366.2 0.782 30.2
374.5 0.825 30.0
378.5 0.854 29.8
385.3 0.883 29.6

Tested By: JCM Date: 5/20/15                   Input Checked By: JAB Date: 5/29/15
page 3 of 10 DCN: CT-S28   DATE:  4/12/13   REVISION: 3 Sigmatriax.xls
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 7.9-8.4
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

Visual Description: Brown Sandy Clay & Rock (undisturbed)

Effective Confining Pressure (psi) 9.8 Stage No. 1
Test No 1

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in) 5.81 Volume After Consolidation (in3) 37.06
Initial Sample Diameter (in) 2.88 Length After Consolidation (in) 5.77
Initial Sample Area (in2) 6.52 Area After Consolidation (in2) 6.423
Initial Sample Volume (in3) 37.84

Strain Deviation Δ U σ1 σ3 Effective Principle A P Q
(%) Stress Stress Ratio

0.02 1.81 0.61 11.00 9.2 1.197 0.34 10.10 0.91
0.04 3.27 1.17 11.90 8.6 1.379 0.36 10.26 1.63
0.13 6.66 3.06 13.40 6.7 1.988 0.46 10.07 3.33
0.23 8.74 4.37 14.17 5.4 2.611 0.51 9.80 4.37
0.33 10.38 5.08 15.09 4.7 3.200 0.49 9.90 5.19
0.47 12.20 5.84 16.16 4.0 4.078 0.48 10.06 6.10
0.61 13.96 6.21 17.55 3.6 4.884 0.45 10.57 6.98
0.81 16.09 6.41 19.48 3.4 5.744 0.40 11.43 8.04
1.14 19.33 6.37 22.77 3.4 6.629 0.33 13.10 9.67
1.62 23.12 5.91 27.01 3.9 6.942 0.26 15.45 11.56
2.24 26.95 5.16 31.59 4.6 6.801 0.19 18.12 13.47
2.87 29.88 4.37 35.31 5.4 6.508 0.15 20.37 14.94
3.60 32.69 3.50 38.99 6.3 6.188 0.11 22.65 16.35
4.10 34.39 2.99 41.20 6.8 6.050 0.09 24.01 17.20
4.79 36.32 2.34 43.78 7.5 5.868 0.07 25.62 18.16
5.75 38.74 1.56 46.98 8.2 5.700 0.04 27.61 19.37
6.76 40.75 0.89 49.66 8.9 5.571 0.02 29.29 20.37
7.53 41.66 0.43 51.02 9.4 5.447 0.01 30.19 20.83
8.50 43.04 -0.07 52.91 9.9 5.362 0.00 31.39 21.52
9.22 44.44 -0.48 54.72 10.3 5.325 -0.01 32.50 22.22
9.98 44.66 -0.79 55.25 10.6 5.217 -0.02 32.92 22.33
10.76 45.64 -1.05 56.49 10.9 5.206 -0.02 33.67 22.82
11.27 45.91 -1.30 57.00 11.1 5.138 -0.03 34.05 22.95
11.78 45.67 -1.51 56.98 11.3 5.037 -0.03 34.15 22.83
12.28 46.59 -1.76 58.15 11.6 5.032 -0.04 34.85 23.30
12.80 47.48 -1.94 59.22 11.7 5.044 -0.04 35.48 23.74
13.55 47.98 -2.27 60.04 12.1 4.976 -0.05 36.05 23.99
14.30 48.66 -2.48 60.94 12.3 4.964 -0.05 36.61 24.33
14.80 48.92 -2.73 61.45 12.5 4.905 -0.06 36.99 24.46
15.31 49.52 -2.86 62.18 12.7 4.911 -0.06 37.42 24.76

page 4 of 10
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 7.4-7.9
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

Visual Description: Brown Sandy Clay & Rock (undisturbed)

Stage No. 1 INITIAL SAMPLE DIMENSIONS (in)
Test No. 2

Length 1: 5.900 Diameter 1: 2.873
PRESSURES (psi) Length 2: 5.896 Diameter 2: 2.864

Length 3: 5.910 Diameter 3: 2.886
Cell Pressure (psi) 62.9 Avg. Length 5.902 Avg. Diam.: 2.874
Back Pressure (psi) 31.9
Eff. Conf. Pressure (psi) 31.0 VOLUME CHANGE
Pore Pressure Initial Burette Reading (ml) 48.0
Response (%) 98 Final Burette Reading (ml) 27.7

Final Change (ml) 20.3
MAXIMUM OBLIQUITY POINTS

Initial Dial Reading (mil) 64
P          = 25.88 Dial Reading After Saturation (mil 108
Q          = 16.88 Dial Reading After Consolidation (mil) 181

LOAD DEFORMATION PORE PRESSURE
(LB) (IN) (PSI) 
10.9 0.000 31.9
22.1 0.001 32.2
30.3 0.002 32.5
79.3 0.005 35.6
112.4 0.010 39.3
135.2 0.015 42.5
156.5 0.024 46.0
169.8 0.032 48.3
180.3 0.044 50.3
189.1 0.065 52.1
194.9 0.095 53.3
202.4 0.130 53.9
210.5 0.164 54.1
219.5 0.205 54.1
225.8 0.235 54.1
232.7 0.275 53.9
241.2 0.332 53.6
252.6 0.392 53.3
260.2 0.434 53.1
272.0 0.494 52.7
279.1 0.538 52.5
285.6 0.583 52.2
291.5 0.626 52.0
295.3 0.656 51.8
300.6 0.685 51.7
304.4 0.715 51.6
309.4 0.744 51.4
316.0 0.789 51.3
322.8 0.834 51.1
327.9 0.863 51.0
326.2 0.892 51.1

Tested By: JCM Date: 5/20/15                   Input Checked By: JAB Date: 5/29/15
page 5 of 10 DCN: CT-S28   DATE:  4/12/13   REVISION: 3
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 7.4-7.9
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

Visual Description: Brown Sandy Clay & Rock (undisturbed)

Effective Confining Pressure (psi) 31.0 Stage No. 1
Test No 2

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in) 5.90 Volume After Consolidation (in3) 36.20
Initial Sample Diameter (in) 2.87 Length After Consolidation (in) 5.79
Initial Sample Area (in2) 6.49 Area After Consolidation (in2) 6.258
Initial Sample Volume (in3) 38.30

Strain Deviation Δ U σ1 σ3 Effective Principle A P Q
(%) Stress Stress Ratio

0.02 1.79 0.30 32.48 30.7 1.058 0.17 31.59 0.89
0.03 3.10 0.59 33.52 30.4 1.102 0.19 31.97 1.55
0.08 10.93 3.66 38.27 27.3 1.400 0.34 32.81 5.46
0.17 16.20 7.43 39.77 23.6 1.687 0.47 31.67 8.10
0.26 19.80 10.58 40.22 20.4 1.970 0.55 30.32 9.90
0.41 23.17 14.06 40.11 16.9 2.368 0.62 28.53 11.58
0.56 25.24 16.40 39.85 14.6 2.728 0.66 27.23 12.62
0.77 26.86 18.39 39.47 12.6 3.130 0.70 26.04 13.43
1.13 28.15 20.21 38.93 10.8 3.609 0.73 24.86 14.07
1.65 28.92 21.43 38.49 9.6 4.023 0.76 24.03 14.46
2.25 29.92 21.97 38.95 9.0 4.312 0.75 23.99 14.96
2.84 30.99 22.16 39.83 8.8 4.506 0.73 24.33 15.49
3.55 32.16 22.22 40.94 8.8 4.662 0.70 24.86 16.08
4.06 32.95 22.19 41.76 8.8 4.738 0.69 25.29 16.47
4.76 33.76 22.00 42.76 9.0 4.749 0.66 25.88 16.88
5.75 34.69 21.72 43.96 9.3 4.740 0.64 26.62 17.34
6.77 36.01 21.44 45.57 9.6 4.769 0.61 27.56 18.01
7.51 36.85 21.20 46.65 9.8 4.761 0.59 28.22 18.43
8.53 38.16 20.84 48.32 10.2 4.756 0.56 29.24 19.08
9.30 38.87 20.57 49.30 10.4 4.727 0.54 29.87 19.44
10.07 39.47 20.33 50.15 10.7 4.698 0.53 30.41 19.74
10.83 39.98 20.07 50.91 10.9 4.658 0.51 30.92 19.99
11.34 40.30 19.94 51.36 11.1 4.643 0.50 31.21 20.15
11.85 40.80 19.75 52.05 11.2 4.628 0.49 31.65 20.40
12.35 41.11 19.69 52.42 11.3 4.633 0.49 31.87 20.55
12.86 41.56 19.54 53.03 11.5 4.625 0.48 32.25 20.78
13.63 42.11 19.37 53.75 11.6 4.620 0.47 32.69 21.06
14.41 42.66 19.18 54.48 11.8 4.610 0.46 33.15 21.33
14.91 43.10 19.09 55.01 11.9 4.618 0.45 33.46 21.55
15.41 42.62 19.24 54.38 11.8 4.625 0.46 33.07 21.31
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 6.8-7.3
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

Visual Description: Brown Sandy Clay & Rock (undisturbed)

Stage No. 1 INITIAL SAMPLE DIMENSIONS (in)
Test No. 3

Length 1: 5.805 Diameter 1: 2.883
PRESSURES (psi) Length 2: 5.798 Diameter 2: 2.885

Length 3: 5.807 Diameter 3: 2.877
Cell Pressure (psi) 92.3 Avg. Length: 5.803 Avg. Diam.: 2.882
Back Pressure (psi) 32.2
Eff. Conf. Pressure (psi) 60.1 VOLUME CHANGE
Pore Pressure Initial Burette Reading (ml) 96.0
Response (%) 99 Final Burette Reading (ml) 47.4

Final Change (ml) 48.6
MAXIMUM OBLIQUITY POINTS

Initial Dial Reading (mil) 86
P          = 46.87 Dial Reading After Saturation (mil 120
Q          = 27.57 Dial Reading After Consolidation (mil) 262

LOAD DEFORMATION PORE PRESSURE
(LB) (IN) (PSI) 
15.6 0.000 32.2
36.4 0.001 32.4
48.0 0.002 32.6
102.3 0.005 35.0
147.3 0.009 39.2
177.7 0.015 43.8
211.4 0.022 49.5
234.7 0.031 54.1
254.6 0.042 58.6
275.9 0.062 63.7
290.0 0.091 67.9
302.1 0.125 70.5
311.8 0.161 71.9
319.8 0.203 72.8
325.6 0.232 73.3
333.9 0.273 73.5
342.9 0.328 73.6
354.8 0.386 73.5
363.3 0.430 73.4
375.9 0.488 73.2
385.8 0.530 73.0
390.9 0.573 72.8
398.5 0.618 72.7
404.5 0.648 72.5
406.3 0.678 72.4
409.9 0.707 72.3
417.9 0.736 72.1
417.3 0.780 72.1
425.5 0.824 71.9
429.0 0.853 71.8
433.6 0.883 71.6

Tested By: JCM Date: 5/20/15                   Input Checked By: JAB Date: 5/29/15
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 6.8-7.3
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003

Visual Description: Brown Sandy Clay & Rock (undisturbed)

Effective Confining Pressure (psi) 60.1 Stage No. 1
Test No 3

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in) 5.80 Volume After Consolidation (in3) 34.22
Initial Sample Diameter (in) 2.88 Length After Consolidation (in) 5.63
Initial Sample Area (in2) 6.52 Area After Consolidation (in2) 6.081
Initial Sample Volume (in3) 37.85

Strain Deviation Δ U σ1 σ3 Effective Principle A P Q
(%) Stress Stress Ratio

0.02 3.42 0.15 63.37 59.9 1.057 0.05 61.66 1.71
0.04 5.32 0.40 65.02 59.7 1.089 0.08 62.36 2.66
0.08 14.25 2.84 71.51 57.3 1.249 0.20 64.39 7.12
0.16 21.63 7.04 74.69 53.1 1.408 0.33 63.87 10.81
0.26 26.59 11.55 75.14 48.5 1.548 0.44 61.84 13.30
0.40 32.08 17.26 74.92 42.8 1.749 0.54 58.88 16.04
0.55 35.83 21.87 74.07 38.2 1.937 0.62 56.15 17.92
0.75 39.01 26.37 72.74 33.7 2.157 0.68 53.23 19.51
1.10 42.33 31.51 70.92 28.6 2.481 0.75 49.75 21.17
1.61 44.40 35.69 68.81 24.4 2.819 0.81 46.61 22.20
2.23 46.07 38.28 67.90 21.8 3.111 0.84 44.86 23.04
2.86 47.31 39.73 67.68 20.4 3.322 0.85 44.03 23.66
3.60 48.23 40.63 67.70 19.5 3.477 0.85 43.59 24.12
4.12 48.88 41.05 67.93 19.0 3.566 0.85 43.49 24.44
4.85 49.80 41.31 68.60 18.8 3.650 0.84 43.69 24.90
5.82 50.68 41.38 69.41 18.7 3.707 0.82 44.06 25.34
6.87 51.96 41.26 70.80 18.8 3.758 0.80 44.82 25.98
7.64 52.81 41.19 71.71 18.9 3.793 0.79 45.31 26.40
8.67 54.12 40.98 73.24 19.1 3.830 0.76 46.18 27.06
9.42 55.15 40.80 74.45 19.3 3.857 0.75 46.87 27.57
10.19 55.42 40.62 74.90 19.5 3.846 0.74 47.19 27.71
10.99 56.05 40.48 75.67 19.6 3.856 0.73 47.65 28.02
11.52 56.58 40.32 76.36 19.8 3.861 0.72 48.07 28.29
12.05 56.52 40.25 76.37 19.9 3.847 0.72 48.11 28.26
12.57 56.70 40.14 76.65 20.0 3.841 0.72 48.30 28.35
13.09 57.51 39.94 77.67 20.2 3.853 0.70 48.91 28.75
13.86 56.90 39.86 77.15 20.2 3.811 0.71 48.69 28.45
14.65 57.54 39.71 77.93 20.4 3.822 0.70 49.16 28.77
15.16 57.68 39.62 78.16 20.5 3.817 0.69 49.32 28.84
15.69 57.96 39.43 78.63 20.7 3.804 0.69 49.65 28.98
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-11

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp. Area #1 150-989 Depth (ft): 6.0-8.5
Project No.: 2015-263-001 Sample No.: ST-1
Lab ID: 2015-263-001-003
Visual Description: Brown Sandy Clay & Rock (undisturbed)

Tested By: JCM Date: 5/20/15           Approved By:  DB Date: 5/29/15
page 9 of 10
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS

ASTM D4767-11

Client: CEC
Client Reference: Montour Ash Disp. Area #1 150-989
Project No.: 2015-263-001
Lab ID: 2015-263-001-003 Specific Gravity (assumed) 2.7

Visual Description: Brown Sandy Clay & Rock (undisturbed)

SAMPLE CONDITION SUMMARY

Boring No.: B-103 B-103 B-103
Depth (ft): 7.9-8.4 7.4-7.9 6.8-7.3
Sample No.: ST-1 ST-1 ST-1

Test No. T1 T2 T3
Deformation Rate (in/min) 0.002 0.002 0.002
Back Pressure (psi) 32.5 31.9 32.2
Consolidation Time (days) 1 1 1

Moisture Content (%) (INITIAL) 12.9 12.9 12.9
Total Unit Weight (pcf) 134.5 126.5 120.9
Dry Unit Weight (pcf) 119.1 112.0 107.0
Moisture Content (%) (FINAL) 15.3 17.0 19.7
Initial State Void Ratio,e 0.415 0.505 0.575
Void Ratio at Shear, e 0.386 0.423 0.424

no photo

Tested By: JCM Date: 5/20/15                   Input Checked By: JAB Date: 5/29/15
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 44.0-48.0
Project No.: 2015-263-001 Sample No.: S-23 + S-24
Lab ID: 2015-263-001-004 Soil Color: BROWN

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 5.70
#4 To #200 Sand 27.57
Finer Than #200 Silt & Clay 66.73

USCS Symbol:      
    CL, TESTED  

 
USCS Classification:  
      SANDY LEAN CLAY  
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 44.0-48.0
Project No.: 2015-263-001 Sample No.: S-23 + S-24
Lab ID: 2015-263-001-004 Soil Color: BROWN

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 11.11 0.00
2 88.89 Sand 25.25 28.41

0.05 63.64 Silt 36.74 41.32
0.002 26.91 Clay 26.91 30.27

USDA Classification:     CLAY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 44.0-48.0
Project No.: 2015-263-001 Sample No.: S-23 + S-24
Lab ID: 2015-263-001-004 Soil Color: BROWN

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 15 Tare No. NA
Weight of Tare & Wet Sample (g) 598.02 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 598.02 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 201.36 Weight of Tare (g) NA
Weight of Water (g) 0.00 Weight of Water (g) NA
Weight of Dry Sample (g) 396.66 Weight of Dry Sample (g) NA

Moisture Content (%) 0.0 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 396.66
Dry Weight of  -3/4" Sample (g) 131.96 Weight of  - #200 Material (g) 264.70
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 131.96
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 2.70 0.68 0.68 99.32 99.32
3/8" 9.50 7.80 1.97 2.65 97.35 97.35
#4 4.75 12.09 3.05 5.70 94.30 94.30

#10 2.00 21.46 5.41 11.11 88.89 88.89
#20 0.85 35.89 9.05 20.15 79.85 79.85
#40 0.425 20.88 5.26 25.42 74.58 74.58
#60 0.250 11.36 2.86 28.28 71.72 71.72
#140 0.106 13.30 3.35 31.63 68.37 68.37
#200 0.075 6.48 1.63 33.27 66.73 66.73
Pan - 264.70 66.73 100.00 - -

Tested By RAL Date 5/22/15              Checked By JEB Date 5/29/15
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 44.0-48.0
Project No.: 2015-263-001 Sample No.: S-23 + S-24
Lab ID: 2015-263-001-004 Soil Color: BROWN

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 43.0 22.1 6.24 36.8 88.8 0.01311 0.0282 59.3
5 40.5 22.1 6.24 34.3 82.8 0.01311 0.0182 55.2
15 37.5 22.1 6.24 31.3 75.5 0.01311 0.0108 50.4
30 35.0 22.1 6.24 28.8 69.5 0.01311 0.0078 46.4
60 31.0 22.1 6.24 24.8 59.8 0.01311 0.0057 39.9

250 25.5 22.5 6.10 19.4 46.9 0.01305 0.0029 31.3
1440 19.0 23.1 5.89 13.1 31.7 0.01296 0.0012 21.1

Soil Specimen Data Other Corrections

Tare No. 924
Weight of Tare & Dry Material (g) 146.00 a - Factor 0.99
Weight of Tare (g) 100.03
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 66.73
Weight of Dry Material (g) 41.0

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By JEB Date 5/29/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-103
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 44.0-48.0
Project No.: 2015-263-001 Sample No.: S-23 + S-24
Lab ID: 2015-263-001-004 Soil Description: BROWN LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 145 1269 375 U
Wt. of Tare & Wet Sample (g): 37.52 35.53 33.52 L
Wt. of Tare & Dry Sample (g): 32.68 30.92 29.02 T
Weight of Tare (g): 17.34 15.36 13.14 I
Weight of Water (g): 4.8 4.6 4.5 P
Weight of Dry Sample (g): 15.3 15.6 15.9 O

I
Moisture Content (%): 31.6 29.6 28.3 N
Number of Blows: 15 27 33 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 213 1238 Liquid Limit (%): 30
Wt. of Tare & Wet Sample (g): 25.36 18.15
Wt. of Tare & Dry Sample (g): 24.45 17.27 Plastic Limit (%): 16
Weight of Tare (g): 18.87 11.88
Weight of Water (g): 0.9 0.9 Plasticity Index (%): 14
Weight of Dry Sample (g): 5.6 5.4

USCS Symbol: CL
Moisture Content (%): 16.3 16.3 0.0
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By RAL Date 5/19/15        Checked By KC Date 5/20/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-201
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 6.0-12.0
Project No.: 2015-263-001 Sample No.: S-4 to S-6
Lab ID: 2015-263-001-005 Soil Color: BROWN

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 14.04
#4 To #200 Sand 48.66
Finer Than #200 Silt & Clay 37.30

USCS Symbol:      
    SC, TESTED  

 
USCS Classification:  
      CLAYEY SAND  
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-201
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 6.0-12.0
Project No.: 2015-263-001 Sample No.: S-4 to S-6
Lab ID: 2015-263-001-005 Soil Color: BROWN

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 29.44 0.00
2 70.56 Sand 34.54 48.96

0.05 36.01 Silt 16.95 24.02
0.002 19.06 Clay 19.06 27.02

USDA Classification:     SANDY CLAY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-201
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 6.0-12.0
Project No.: 2015-263-001 Sample No.: S-4 to S-6
Lab ID: 2015-263-001-005 Soil Color: BROWN

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 64 Tare No. NA
Weight of Tare & Wet Sample (g) 806.91 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 806.91 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 200.73 Weight of Tare (g) NA
Weight of Water (g) 0.00 Weight of Water (g) NA
Weight of Dry Sample (g) 606.18 Weight of Dry Sample (g) NA

Moisture Content (%) 0.0 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 606.18
Dry Weight of  -3/4" Sample (g) 380.05 Weight of  - #200 Material (g) 226.13
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 380.05
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 18.68 3.08 3.08 96.92 96.92
3/8" 9.50 10.97 1.81 4.89 95.11 95.11
#4 4.75 55.43 9.14 14.04 85.96 85.96

#10 2.00 93.40 15.41 29.44 70.56 70.56
#20 0.85 97.36 16.06 45.50 54.50 54.50
#40 0.425 53.18 8.77 54.28 45.72 45.72
#60 0.250 25.96 4.28 58.56 41.44 41.44
#140 0.106 20.34 3.36 61.92 38.08 38.08
#200 0.075 4.73 0.78 62.70 37.30 37.30
Pan - 226.13 37.30 100.00 - -

Tested By RAL Date 5/22/15              Checked By JEB Date 5/29/15
page 3 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-201
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 6.0-12.0
Project No.: 2015-263-001 Sample No.: S-4 to S-6
Lab ID: 2015-263-001-005 Soil Color: BROWN

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 30.0 22.1 6.24 23.8 92.5 0.01311 0.0313 34.5
5 29.0 22.1 6.24 22.8 88.6 0.01311 0.0199 33.1
22 26.5 22.1 6.24 20.3 78.9 0.01311 0.0097 29.4
30 26.0 22.1 6.24 19.8 77.0 0.01311 0.0083 28.7
64 24.5 22.1 6.24 18.3 71.1 0.01311 0.0057 26.5

250 20.5 22.5 6.10 14.4 56.1 0.01305 0.0030 20.9
1440 17.5 23.1 5.89 11.6 45.2 0.01296 0.0013 16.9

Soil Specimen Data Other Corrections

Tare No. 964
Weight of Tare & Dry Material (g) 130.10 a - Factor 0.99
Weight of Tare (g) 99.68
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 37.30
Weight of Dry Material (g) 25.4

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By JEB Date 5/29/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-201
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 6.0-12.0
Project No.: 2015-263-001 Sample No.: S-4 to S-6
Lab ID: 2015-263-001-005 Soil Description: BROWN LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 1244 1246 1286 U
Wt. of Tare & Wet Sample (g): 33.43 43.81 42.09 L
Wt. of Tare & Dry Sample (g): 28.57 38.58 36.67 T
Weight of Tare (g): 13.11 22.53 20.64 I
Weight of Water (g): 4.9 5.2 5.4 P
Weight of Dry Sample (g): 15.5 16.1 16.0 O

I
Moisture Content (%): 31.4 32.6 33.8 N
Number of Blows: 35 28 22 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 366 442 Liquid Limit (%): 33
Wt. of Tare & Wet Sample (g): 23.45 22.35
Wt. of Tare & Dry Sample (g): 22.51 21.38 Plastic Limit (%): 18
Weight of Tare (g): 17.06 16.03
Weight of Water (g): 0.9 1.0 Plasticity Index (%): 15
Weight of Dry Sample (g): 5.5 5.4

USCS Symbol: CL
Moisture Content (%): 17.2 18.1 -0.9
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By JP Date 5/19/15        Checked By KC Date 5/20/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-202
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-8.0
Project No.: 2015-263-001 Sample No.: S-3 to S-4
Lab ID: 2015-263-001-006 Soil Color: Black

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 7.45
#4 To #200 Sand 59.98
Finer Than #200 Silt & Clay 32.58

USCS Symbol:      
    SC, TESTED  

 
USCS Classification:  
      CLAYEY SAND  
 
page 1 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-202
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-8.0
Project No.: 2015-263-001 Sample No.: S-3 to S-4
Lab ID: 2015-263-001-006 Soil Color: Black

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 15.00 0.00
2 85.00 Sand 54.45 64.06

0.05 30.55 Silt 19.90 23.42
0.002 10.64 Clay 10.64 12.52

USDA Classification:     SANDY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-202
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-8.0
Project No.: 2015-263-001 Sample No.: S-3 to S-4
Lab ID: 2015-263-001-006 Soil Color: Black

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 55 Tare No. NA
Weight of Tare & Wet Sample (g) 996.77 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 614.01 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 203.89 Weight of Tare (g) NA
Weight of Water (g) 382.76 Weight of Water (g) NA
Weight of Dry Sample (g) 410.12 Weight of Dry Sample (g) NA

Moisture Content (%) 93.3 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 410.12
Dry Weight of  -3/4" Sample (g) 276.51 Weight of  - #200 Material (g) 133.61
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 276.51
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 10.74 2.62 2.62 97.38 97.38
3/8" 9.50 5.26 1.28 3.90 96.10 96.10
#4 4.75 14.54 3.55 7.45 92.55 92.55

#10 2.00 30.98 7.55 15.00 85.00 85.00
#20 0.85 71.62 17.46 32.46 67.54 67.54
#40 0.425 56.25 13.72 46.18 53.82 53.82
#60 0.250 34.58 8.43 54.61 45.39 45.39
#140 0.106 40.72 9.93 64.54 35.46 35.46
#200 0.075 11.82 2.88 67.42 32.58 32.58
Pan - 133.61 32.58 100.00 - -

Tested By RAL Date 5/22/15              Checked By JEB Date 5/29/15
page 3 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-202
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-8.0
Project No.: 2015-263-001 Sample No.: S-3 to S-4
Lab ID: 2015-263-001-006 Soil Color: Black

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 46.5 22.1 6.24 40.3 84.4 0.01311 0.0273 27.5
5 43.5 22.1 6.24 37.3 78.2 0.01311 0.0178 25.5
15 39.0 22.1 6.24 32.8 68.7 0.01311 0.0107 22.4
37 35.0 22.1 6.24 28.8 60.3 0.01311 0.0070 19.7
60 32.0 22.1 6.24 25.8 54.0 0.01311 0.0056 17.6

250 24.0 22.5 6.10 17.9 37.5 0.01305 0.0029 12.2
1440 18.5 23.1 5.89 12.6 26.4 0.01296 0.0012 8.6

Soil Specimen Data Other Corrections

Tare No. 637
Weight of Tare & Dry Material (g) 149.55 a - Factor 0.99
Weight of Tare (g) 97.35
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 32.58
Weight of Dry Material (g) 47.2

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By JEB Date 5/29/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-202
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 4.0-8.0
Project No.: 2015-263-001 Sample No.: S-3 to S-4
Lab ID: 2015-263-001-006 Soil Description: BLACK LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 2234 349 2254 U
Wt. of Tare & Wet Sample (g): 36.41 38.94 37.11 L
Wt. of Tare & Dry Sample (g): 31.63 34.30 32.67 T
Weight of Tare (g): 16.10 18.36 16.81 I
Weight of Water (g): 4.8 4.6 4.4 P
Weight of Dry Sample (g): 15.5 15.9 15.9 O

I
Moisture Content (%): 30.8 29.1 28.0 N
Number of Blows: 16 24 33 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 320 189 Liquid Limit (%): 29
Wt. of Tare & Wet Sample (g): 26.00 25.79
Wt. of Tare & Dry Sample (g): 25.16 24.98 Plastic Limit (%): 16
Weight of Tare (g): 19.91 19.66
Weight of Water (g): 0.8 0.8 Plasticity Index (%): 13
Weight of Dry Sample (g): 5.3 5.3

USCS Symbol: CL
Moisture Content (%): 16.0 15.2 0.8
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By RAL Date 5/19/15        Checked By KC Date 5/20/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-301
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 8.0-14.0
Project No.: 2015-263-001 Sample No.: S-5 to S-7
Lab ID: 2015-263-001-007 Soil Color: Brown and Black

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 14.96
#4 To #200 Sand 48.91
Finer Than #200 Silt & Clay 36.14

USCS Symbol:      
    SC, TESTED  

 
USCS Classification:  
      CLAYEY SAND  
 
page 1 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000
Particle Diameter (mm)

Pe
rc

en
t F

in
er

 B
y 

W
ei

gh
t

      12"    6"       3"              3/4"  3/8"   #4     #10        #20    #40          #140 #200



 

544 Braddock Avenue  •  East Pittsburgh, PA  15112  •  Phone  (412) 823-7600  •  Fax (412) 823-8999  •  www.geotechnics.net 

 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-301
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 8.0-14.0
Project No.: 2015-263-001 Sample No.: S-5 to S-7
Lab ID: 2015-263-001-007 Soil Color: Brown and Black

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 30.09 0.00
2 69.91 Sand 34.97 50.01

0.05 34.95 Silt 19.18 27.44
0.002 15.76 Clay 15.76 22.55

USDA Classification:     SANDY CLAY LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-301
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 8.0-14.0
Project No.: 2015-263-001 Sample No.: S-5 to S-7
Lab ID: 2015-263-001-007 Soil Color: Brown and Black

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 41 Tare No. NA
Weight of Tare & Wet Sample (g) 807.56 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 807.56 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 205.99 Weight of Tare (g) NA
Weight of Water (g) 0.00 Weight of Water (g) NA
Weight of Dry Sample (g) 601.57 Weight of Dry Sample (g) NA

Moisture Content (%) 0.0 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 601.57
Dry Weight of  -3/4" Sample (g) 384.18 Weight of  - #200 Material (g) 217.39
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 384.18
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 34.35 5.71 5.71 94.29 94.29
3/8" 9.50 19.09 3.17 8.88 91.12 91.12
#4 4.75 36.54 6.07 14.96 85.04 85.04

#10 2.00 91.01 15.13 30.09 69.91 69.91
#20 0.85 90.99 15.13 45.21 54.79 54.79
#40 0.425 49.88 8.29 53.50 46.50 46.50
#60 0.250 25.93 4.31 57.81 42.19 42.19
#140 0.106 28.02 4.66 62.47 37.53 37.53
#200 0.075 8.37 1.39 63.86 36.14 36.14
Pan - 217.39 36.14 100.00 - -

Tested By RAL Date 5/22/15              Checked By JEB Date 5/29/15
page 3 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-301
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 8.0-14.0
Project No.: 2015-263-001 Sample No.: S-5 to S-7
Lab ID: 2015-263-001-007 Soil Color: Brown and Black

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 38.0 22.1 6.24 31.8 92.4 0.01311 0.0294 33.4
5 36.0 22.1 6.24 29.8 86.6 0.01311 0.0189 31.3
18 33.0 22.1 6.24 26.8 77.9 0.01311 0.0102 28.1
30 31.0 22.1 6.24 24.8 72.0 0.01311 0.0080 26.0
60 27.5 22.1 6.24 21.3 61.9 0.01311 0.0058 22.4

250 23.0 22.5 6.10 16.9 49.2 0.01305 0.0029 17.8
1440 18.5 23.1 5.89 12.6 36.7 0.01296 0.0012 13.3

Soil Specimen Data Other Corrections

Tare No. 695
Weight of Tare & Dry Material (g) 131.82 a - Factor 0.99
Weight of Tare (g) 92.79
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 36.14
Weight of Dry Material (g) 34.0

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By JEB Date 5/29/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-301
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 8.0-14.0
Project No.: 2015-263-001 Sample No.: S-5 to S-7
Lab ID: 2015-263-001-007 Soil Description: BROWN / BLACK LEAN CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 121 122 126 U
Wt. of Tare & Wet Sample (g): 41.16 40.77 40.25 L
Wt. of Tare & Dry Sample (g): 35.50 34.93 34.68 T
Weight of Tare (g): 19.43 18.65 19.46 I
Weight of Water (g): 5.7 5.8 5.6 P
Weight of Dry Sample (g): 16.1 16.3 15.2 O

I
Moisture Content (%): 35.2 35.9 36.6 N
Number of Blows: 32 27 20 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 149 333 Liquid Limit (%): 36
Wt. of Tare & Wet Sample (g): 25.08 25.26
Wt. of Tare & Dry Sample (g): 24.06 24.38 Plastic Limit (%): 20
Weight of Tare (g): 18.98 19.86
Weight of Water (g): 1.0 0.9 Plasticity Index (%): 16
Weight of Dry Sample (g): 5.1 4.5

USCS Symbol: CL
Moisture Content (%): 20.1 19.5 0.6
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By JP Date 5/19/15        Checked By KC Date 5/20/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: CEC Boring No.: B-302
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-6.0
Project No.: 2015-263-001 Sample No.: S-3
Lab ID: 2015-263-001-008 Soil Color: Brown and Gray

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 0.24
#4 To #200 Sand 2.06
Finer Than #200 Silt & Clay 97.69

USCS Symbol:      
    CL, TESTED  

 
USCS Classification:  
      LEAN CLAY  
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 USDA CLASSIFICATION CHART

Client: CEC Boring No.: B-302
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-6.0
Project No.: 2015-263-001 Sample No.: S-3
Lab ID: 2015-263-001-008 Soil Color: Brown and Gray

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 0.55 0.00
2 99.45 Sand 2.95 2.97

0.05 96.50 Silt 37.27 37.48
0.002 59.23 Clay 59.23 59.56

USDA Classification:     CLAY

page 2 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-302
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-6.0
Project No.: 2015-263-001 Sample No.: S-3
Lab ID: 2015-263-001-008 Soil Color: Brown and Gray

 
  Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 65 Tare No. NA
Weight of Tare & Wet Sample (g) 354.00 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 354.00 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 201.38 Weight of Tare (g) NA
Weight of Water (g) 0.00 Weight of Water (g) NA
Weight of Dry Sample (g) 152.62 Weight of Dry Sample (g) NA

Moisture Content (%) 0.0 Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 152.62
Dry Weight of  -3/4" Sample (g) 3.52 Weight of  - #200 Material (g) 149.10
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 3.52
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.37 0.24 0.24 99.76 99.76

#10 2.00 0.47 0.31 0.55 99.45 99.45
#20 0.85 0.95 0.62 1.17 98.83 98.83
#40 0.425 0.70 0.46 1.63 98.37 98.37
#60 0.250 0.42 0.28 1.91 98.09 98.09
#140 0.106 0.36 0.24 2.14 97.86 97.86
#200 0.075 0.25 0.16 2.31 97.69 97.69
Pan - 149.10 97.69 100.00 - -

Tested By RAL Date 5/22/15              Checked By JEB Date 5/29/15
page 3 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: CEC Boring No.: B-302
Client Reference: Montour Ash Disp Area #1 150-989 Depth (ft): 4.0-6.0
Project No.: 2015-263-001 Sample No.: S-3
Lab ID: 2015-263-001-008 Soil Color: Brown and Gray

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor
(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA
2 35.0 22.1 6.24 28.8 97.2 0.01311 0.0301 95.0
5 33.5 22.1 6.24 27.3 92.2 0.01311 0.0193 90.0
15 32.0 22.1 6.24 25.8 87.1 0.01311 0.0113 85.1
33 31.5 22.1 6.24 25.3 85.4 0.01311 0.0076 83.4
67 29.0 22.1 6.24 22.8 77.0 0.01311 0.0054 75.2

250 25.0 22.5 6.10 18.9 63.9 0.01305 0.0029 62.4
1440 22.5 23.1 5.89 16.6 56.1 0.01296 0.0012 54.8

Soil Specimen Data Other Corrections

Tare No. 708
Weight of Tare & Dry Material (g) 131.45 a - Factor 0.99
Weight of Tare (g) 97.17
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 97.69
Weight of Dry Material (g) 29.3

Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 5/26/15              Checked By JEB Date 5/29/15
page 4 of 4 DCN: CT-S3A   DATE:  3/18/13   REVISION: 11 S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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ATTERBERG LIMITS

ASTM D 4318-10

Client: CEC Boring No.: B-302
Client Reference: Montour Ash Disp Area No. 1 150-989 Depth (ft): 4.0-6.0
Project No.: 2015-263-001 Sample No.: S-3
Lab ID: 2015-263-001-008 Soil Description: BROWN / GRAY FAT CLAY
Note:  The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number: 412 1228 1248 U
Wt. of Tare & Wet Sample (g): 39.44 41.54 32.61 L
Wt. of Tare & Dry Sample (g): 32.23 33.42 24.85 T
Weight of Tare (g): 19.40 19.18 11.77 I
Weight of Water (g): 7.2 8.1 7.8 P
Weight of Dry Sample (g): 12.8 14.2 13.1 O

I
Moisture Content (%): 56.2 57.0 59.3 N
Number of Blows: 30 25 19 T

Plastic Limit Test 1 2 Range Test Results

Tare Number: 386 472 Liquid Limit (%): 57
Wt. of Tare & Wet Sample (g): 26.82 26.06
Wt. of Tare & Dry Sample (g): 25.43 24.65 Plastic Limit (%): 29
Weight of Tare (g): 20.62 19.66
Weight of Water (g): 1.4 1.4 Plasticity Index (%): 28
Weight of Dry Sample (g): 4.8 5.0

USCS Symbol: CH
Moisture Content (%): 28.9 28.3 0.6
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plasticity Chart

Tested By JP Date 5/19/15        Checked By KC Date 5/20/15
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13

S:\Excel\Excel QA\Spreadsheets\Limit 3Pt.xls
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ATTACHMENT E 

 

SLOPE STABILITY ANALYSIS OUTPUT 

__________________________________________________________________ 
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Material Name Color
Unit Weight

(lbs/�3)

Cohesion

(psf)

Phi

(deg)

Dike Fill 126 275 28

Bedrock 150 0 45

Glacial Till 130 250 28

Slurry Wall 140 0 5

Montour SES Basin 1
Initial Safety Factor Assessment
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Section 1-1 -- max storage pool.slim CEC   3/5/2015, 4:51:27 PM
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Material Name Color
Unit Weight

(lbs/�3)

Cohesion

(psf)

Phi

(deg)
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Bedrock 150 0 45

Glacial Till 130 250 28
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Section 1-1 -- seismic.slim CEC   3/5/2015, 4:51:27 PM
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Material Name Color
Unit Weight

(lbs/�3)

Cohesion

(psf)

Phi

(deg)

Exis�ng CCR 110 0 30

Dike Fill 120 50 32

Bedrock 150 0 45

Glacial Till 130 250 28

Slurry Wall 140 0 5

Montour SES Basin 1
Initial Safety Factor Assessment
Cross Section 2-2
Max Storage Pool
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Section 2-2 -- max storage pool.slim CEC   3/5/2015, 4:51:27 PM
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Section 2-2 -- seismic.slim CEC   3/5/2015, 4:51:27 PM
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Material Name Color
Unit Weight

(lbs/�3)

Cohesion

(psf)

Phi

(deg)

Exis�ng CCR 110 0 30

Dike Fill 120 50 32

Bedrock 150 0 45

Residual Soil 130 200 19

Slurry Wall 140 0 5
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Section 3-3 -- max storage pool.slim CEC   3/5/2015, 4:51:27 PM
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Material Name Color
Unit Weight
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Section 4-4 -- max storage pool.slim CEC   10/20/2014, 11:43:50 AM
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SEISMIC COEFFICIENT 
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RELEVANT PREVIOUSLY DRILLED TEST BORING LOGS 
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PZ-205A

PPL Montour, LLC
Montour, PA

8/24/2006
8/24/2006

M. Ferlin
Eichelburgers, Inc.

Not Surveyed
Not Surveyed

Not Surveyed
Not Surveyed

13
4.25" Hollow Stem Auger

0.000.00

-5.00

-10.70

-12.40
-13.00

-17.00

 1.0/2.0 

 0.2/2.0 

 0.6/20. 

 1.0/2.0 

   

 2,2,2,1 

 0,2,2,2 

 1,1,2,2 

 2,2,3,3 

Ground Surface
0-5 ft: Clay and bottom ash, augered 
through clay and bottom ash

5-10.7 ft: Gray, clay and bottom ash, 
moist to wet

10.7-12.4 ft: Light brown clay with 
orange iron staining, dry

12.4-13 ft: Dark brown clay and 
weathered shale pieces with a little 
bottom ash

Lithologic log from Ish Inc./ META 
Environmental, August 2005
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Piezometer constructed of 2-inch ID
schedule 40 PVC, 4 feet of screen

with 0.01-inch openings

Piezometer:

Client:
Site Location:
Date Started:
Date Completed:
Logged by:
Drilled by:

Ground Elevation (Ft. MLSL):
Top of Casing Elevation (Ft. MLSL):
Northing:
Easting:
Total Well Depth (Ft.):
Drilling Method:

MTR
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MO-SB107Montour Ash Basin
I03035

Washingtonville, PA
10/28/2004

10/28/2004
Eichelberger

JJ
4 1/4" ID Hollow stem auger

2" by 24" Split spoon sampler
Lara Gray

Lara Gray

58.0 ft. below grade

5-7

7-9

9-11

11-13

13-15

15-17

17-17.5

2,1,1,4

4,4,3,3

3,4,4,4

1,1,6,5

7,11,14,32

10,26,30,36

50,50/0

60

50

75

60

65

75

60

Ground Surface
Silt and Rock
Augered through silt and rock

Clay
Wet, black clay and rock pieces, wood in shoe

Wood and Rock
Wet, black wood and rock pieces, clay in shoe.

Rocky fill
Wet, angular, broken rock pieces
Clay
Moist, brown clay with a little orange iron staining

Clay
Dry, brown clay and weathered shale with orange 
iron staining

Weathered Shale and Clay
Moist, black weathered shale and clay with red iron 
staining and horizontal bedding

Run 1 - RQD=0%
Weathered Black Shale with a few competent pieces

 Horizontal fracture (HF)
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MO-SB107Montour Ash Basin
I03035

Washingtonville, PA
10/28/2004

10/28/2004
Eichelberger

JJ
4 1/4" ID Hollow stem auger

2" by 24" Split spoon sampler
Lara Gray

Lara Gray

58.0 ft. below grade

Run 1 - RQD=0%
Weathered Black Shale with a few competent pieces

Run 2 - RQD=40%
Massive Black Shale

Run 3 - RQD=61%
Massive Black Shale

Run 4 - RQD=68%
Massive Black Shale

 HF
 HF
 HF
 HF
 HF

 HF and Vertical fracture (VF)
 HF
 HF
 HF
 HF
 HF
 HF
 HF

 HF

 Calcite deposit

 Calcite and pyrite deposits

 Pyrite deposit

 Circular pyrite deposits
 Calcite deposit
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MO-SB107Montour Ash Basin
I03035

Washingtonville, PA
10/28/2004

10/28/2004
Eichelberger

JJ
4 1/4" ID Hollow stem auger

2" by 24" Split spoon sampler
Lara Gray

Lara Gray

58.0 ft. below grade

Run 5
Massive Black Shale

Run 6
Massive Black Shale

End Log

 VF with calcite deposit
 Pyrite deposit

 Circular pyrite deposits

 Pyrite deposit

 HF
 Calcite veins

 VF along pyrite deposit

 HF and pyrite deposit
 Pyrite and calcite deposits

 Pyrite and calcite deposits

 Pyrite and calcite deposits
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MO-PZ107DMontour Ash Basin
I03035

Washingtonville, PA
10/28/2004

10/28/2004
Eichelberger

JJ
4 1/4" ID Hollow stem auger

2" by 24" Split spoon sampler

538.550 ft. above MSL
541.879 ft above MSL

541.333 ft. above MSL

2268873.623
332506.728

Lara Gray
Lara Gray

17.0 ft. below grade

Ground Surface
See MO-SB107
Augered to 17 ft. below grade to set well

End Log

Artesian 
Conditions

Bentonite 
Seal

Sand screen 
pack
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564.7

560.7

555.7

549.7

545.7

2" PVC Riser

Hydrated
Bentonite Hole
Plug

Clean Quartz
Sand

2" PVC 0.01"
Slot Screen

Black and dark gray SILT, CLAY AND SAND, moist-, hard, (FILL)

Dark gray to black silty to medium SAND, moist-, hard, (CCR)

Gray silty to medium SAND, moist- to wet, soft, (CCR)

Dark gray to black medium to coarse SAND, wet, very soft, (CCR)

Gray to black silty to medium SAND, wet, (CCR)

1.0

5.0

10.0

16.0

20.0

KEY #

BACKFILL 2" PVC monitoring well

WATER LEVELS

NOTES

WELL INSTALLED Yes

AT END OF DRILLING ---

BEFORE CORING ---

STICKUP 3.1 ft above

CASING ELEVATION 568.79 ft

Material Description from MB-23/MPZ-7S; No Samples Collected.

CCR - Coal Combustion Residuals

Horizontal Coordinates are expressed in State Plane NAD83 North

and Elevations are expressed in NAVD '88

AFTER DRILLING ---

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Eichelbergers

OUTER CASING 2", PVC

DEVELOPMENT METHOD surgingCEC REP BLS

ELEVATION 565.69 ft

CORE SIZE

DATE STARTED 2/13/14 COMPLETED 2/13/14

DRILLER Chris Chronister

WELL ON

EASTING 2268170.57

4/1/2014 6.3 ft / Elev 559.4 ft

NORTHING 334317.61

DIAMETER 4" RESULTS clear

YIELD 25 gal

MONITORING EQUIPMENT

(Continued Next Page)
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WELL NUMBER MB-23/MPZ-7

CLIENT PPL Montour Station

PROJECT NUMBER 132-065.0030

PROJECT NAME Basin Wide Hydrogeologic and Risk Assessment

PROJECT LOCATION Washingtonville,PA

C
E

C
 G

E
N

E
R

A
L

 B
H

 /
 T

P
 /

 W
E

L
L

  
P

P
L

 M
O

N
T

O
U

R
 I

N
V

E
S

T
IG

A
T

IO
N

.G
P

J
  

N
E

W
 C

E
C

.G
P

J
  

1
2

/2
9

/1
4

Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA  15205
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540.7

535.7

Clean Quartz
Sand

2" PVC 0.01"
Slot Screen

Dark gray to black medium to coarse SAND, wet, (CCR)

Black silty to medium SAND, wet, (CCR)

Bottom of boring at 30.0 feet.
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WELL NUMBER MB-23/MPZ-7

CLIENT PPL Montour Station

PROJECT NUMBER 132-065.0030

PROJECT NAME Basin Wide Hydrogeologic and Risk Assessment

PROJECT LOCATION Washingtonville,PA
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Civil & Environmental Consultants, Inc.
333 Baldwin Road
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MO-PZ11Montour Ash Basin 
I03035

Washingtonville, PA
11/11/2004

11/11/2004
Eichelberger

Air Rotary

549.143 ft. above MSL
552.243 ft. above MSL

552.022 ft. above MSL
3.1 ft. below TOC

2270969.165
333053.123

Lara Gray
Lara Gray

26 ft. below grade

Ground Surface
Overburden
Clay and weathered shale

Shale
Black massive shale

Grout

Bentonite 
Seal

Sand screen 
pack
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MO-PZ11Montour Ash Basin 
I03035

Washingtonville, PA
11/11/2004

11/11/2004
Eichelberger

Air Rotary

549.143 ft. above MSL
552.243 ft. above MSL

552.022 ft. above MSL
3.1 ft. below TOC

2270969.165
333053.123

Lara Gray
Lara Gray

26 ft. below grade

End Log
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