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The phase II Soil Mechanics Report is a summary of the test results from the site investigations
to date. This report supplements the previous work presented in the Phase I Soil Mechanics

Report, dated July 21%, 2014. and presents additional data gathered.

An additional fourteen undisturbed Shelby tube samples were submitted from the Plum Creek
Site 6 embankment dam for soil mechanics testing. Nine of the undisturbed Shelby tube samples
were taken from the longitudinal centerline of the existing embankment, four from the principal
spillway alignment, and one from the downstream toe near the auxiliary spillway.

SOIL MECHANICS TESTING

Index Properties and Classification

Index data, classification based on the Unified Soil Classification System (USCS), dispersion
data, and compaction test results are summarized in tabular form in Attachment 1. Undisturbed
sample characteristics are summarized in Attachment 2 for the undisturbed samples along with
photos of the extruded soil samples. Also, a borehole location map as developed by NRCS
Texas Geologist, Bryan Moffatt, is in shown in Attachment 3.

Embankment

Three bore holes were advanced 56 to 60 feet deep along the longitudinal centerline of the
existing embankment structure. The nine undisturbed Shelby tube samples for the embankment
and foundation provided seventeen soil samples for testing (F14 — 94 (2), F14-95, F14-96, F14-
97(2), F14-98, F14-99, F14-100, F14-101A(2), F14-101B, F14-101C(2), F14-102A(2), and F14 -
102B). There was very little variation in the classification of the soil samples tested with the vast
majority classifying as fat clay (CH). The Plasticity Index varied from 24 to 49 and the Liquid
Limit varied from 45 to 72. One sample classified as lean clay (CL), two samples classified as
gravelly fat clay, and the remainder of the samples classified as fat clay (CH).
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Principal Spillway
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One bore hole was advanced 26 feet along the centerline of the proposed principal spillway pipe.
Four undisturbed Shelby tube samples for the principal spillway alignment provided eight soil
samples (F14-104A(2), F14-104B(2), F14-105(2), F14-106, F14-107) for testing. These soil

samples also demonstrated very little variation in their classification as predominately fat clay
(CH) with plasticity index variation of 28 to 46 and liquid limits from 52 to 64. Two samples

classified as a fat clay with sand (CH), one as sandy fat clay (CH), and the remainder classified
as fat clay (CH).

Borrow

No borrow from the embankment section where the labyrinth weir will be placed has been tested
to date. This data will be needed to specify the compaction requirements including the optimum

moisture content and the percentage of the maximum dry density.

Shear Strength Testing

Triaxial shear tests with pore pressure measurement data along with unconsolidated undrained
shear test data of the in-place existing embankment, downstream toe, and proposed principal

spillway alignment are shown below and in Attachment 4.

The selection of failure criteria that was used included both maximum stress ratio and selected
points for the triaxial shear tests with pore pressure measurement. The selection of the failure
criteria that was used included both less than ten percent strain and selected points for the

unconsolidated undrained shear tests.

Sample No. cu uu
Field Lab #zdfé W%wt Uses | L " odeg. | c(#/f) | ¢'deg. | ¢ #/ ) | pdeg. | c#/ft)
1.1 1494 | 102.7 | 224 | CH 63 44 23 155 28 130 0 1440
2.1 1497 | 1035 | 215 | CH 56 40 225 195 28 165 0 950
3.1 | 14-101A | 1009 | 233 | CH 58 42 21 185 25 110 0 1140
3.1 | 14-102A | 1002 | 246 | CH 72 49 28 325 44 0 0 1455
304.2 | 14-104A | 106.7 | 209 | CH 52 35 20 375 28 165 0 1625
3043 | 14-105 | 985 | 264 | CH 64 46 20 320 28 80 0 1020
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ENGINEERING ANALYSIS
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The structure dimensions and elevations were provided by the as-built drawings and the abstract
from the Supplemental Watershed Plan for the Environmental Assessment. The data provided is
summarized in the following table:

Description Elevation Width Side Slope — Side Slope —
Upstream Downstream
Top of Dam — Proposed 643.4 14 2.5 2.5
Auxiliary Spillway 637.8
Normal Pool 620.0
Lowest Gated Outlet 612.65
Seepage

No seepage has been documented in the existing structure and is unlikely to exceed the
established phreatic surface for the pool of 620 feet elevation. Fracturing in the clay stone
foundation materials are more likely to convey water than seepage through the existing
compacted embankment. A downstream toe drain is planned for this rehabilitation.

Gradation of the proposed drainage materials is governed by the National Engineering
Handbook (NEH) Part 633, Chapter 26, Gradation Design of Sand and Gravel Filters. All of
the soil test data indicates that the soil will be classified as Category 1 with more than 85
percent passing the # 200 sieve per this standard. Permeability testing for undisturbed samples
was accomplished for soil Samples F14-101C and F14-104B and indicated higher permeability
than would typically be expected for soil classified as fat clay at the in-place densities and
moisture content. See Attachment 5 for the setup parameters and test data associated with these
tests and the results are listed below.

Lab Sample | Degree of | Testw % | Percent k Value k Value
Number Compaction | Ref. to Sat. % cm/sec ft/day
% Max. Opt.
F14- 101C | 94.9 0.0 68 | 8.75x10° | 2.48x 10~
F14- 104B | 101.7 0.0 63 | 276 x10° [ 7.82x10”

The proposed filter and drainfill foundation system along the downstream toe of the existing
embankment will need to be prepared to base soil category 1 according to the National
Engineering Handbook, Part 633, Chapter 26, Gradation Design of Sand and Gravel Filters.
The fine filter material will need to be monitored closely due to the fine texture of the adjacent
soils. Also, the high percentage of the clay portion of the soil will necessitate that a gradation
will need to be manufactured similar to Texas Quality Products # 4 Industrial for the fine filter
material and ASTM C-33 Coarse Aggregate # 89 for the coarse filter material. It is also noted
that these material gradations will also necessitate some additional adjustments to meet the finer
portion of the required gradations in order to meet the NEH Part 633, Chaper 26 standards.
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Compaction

No Standard Proctor density test, ASTM-D698 Method A (minus #4 material), was performed
on any of the soil samples tested. Currently there is no soil testing data that corroborates with
the as-built drawing compaction specifications.

If you would like to discuss this report or if you need to request further testing, please contact me
at (817) 509-3204.

m/gj@/m % %ﬂ EZ %
Steven Garner, P.E. Phillip Rippe/#P.E.

Civil Engineer Head, Fort Worth SML
NRCS, Fort Worth, TX NRCS, Fort Worth, TX
Attachments:

1. NRCS-ENG-354, Soil Mechanics Laboratory Test Data, 5 sheets

2. Undisturbed Sample Characteristics and Photos, 30 sheets

3. Borehole Location Map, 1 sheet

4. Shear Strength Soil Test Data, 30 sheets

5. Permeability Test Data, 9 sheets

ce: (electronically distributed)

John Hrebik, State Design Engineer, NRCS, Temple, TX
Shawn Higgins, Design Engineer, NRCS, Temple, TX
Stephen Reinsch, Co-Director, NDCSMC, NRCS, Lincoln, NE
Noller Herbert, Director, CED, NRCS, Washington, DC
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NRCS-ENG-354, Soil Mechanics Laboratory Test Data, 5 sheets
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Mechanical Analysis c = £ ) ; : i :
6/5/14 LRy WF-07 Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlf‘?rt?terg 2 < % '§ S Dispersion Moisture-Density
imits b ©
Plum Creek Site 6 Fines sand Gravel "% &—)% 2 % <'?E“ % _ ASTM D698 %
Lab. Sample |Field Sample 3 ) Q G G _
No. No. 7420 eptn | 52 o 2 % g E 2 %g Crumb Test § s M Ak;i)or:p pH
° > ~ [} (]
Hays Co. Type #200 | #140 | #60 | #40  #20 | #10  #4 | 358" 1/2' | 34" 1 |1y2r 3 [LL | PL| 8 3 E S S |83 & M(azf)“ Wo %
Locati 4 Descrinti 0.002  0.005| 0.02 | 0.05 0.074[0.105 0.250| 0.42 084 | 2.0 | 476 |9.525| 127 19.05| 254  38.1 | 76.2 s 3 |2 Q T 1Hr|4Hr P
ocation an escription mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm Z
F10 Inside cut AS ) 48 | 63 | 86 | 96 | 100 58 | 36 | CH 164 (155612 | 5 1 1 2.65
. - Undist.
1399 201.1 Approx. Sta. 5+00 0-2 ndis
i 54 | 76 | 96 | 99 | 100 70 | 46 | CH 20.7 1173|978 | 1 1 1 2.73
1400 | 201.2 Inside cut AS 10-11 |Undist.
Approx. Sta. 5+00
Inside cut AS 59 | 72| 92 | 97 | 100 63 (41| CH <5 22.6 11 1 1 2.72
. - Small
1401 201.3 Approx. Sta. 5+00 30-35| Sma
i 54 | 68 | 93 | 100| 100 70 | 47 | CH 215 |165| 89.2 | 6 1 1 2.74
1402 | 2021 Inside cut AS 57 |Undist.
Approx. Sta. 6+50
Inside cut AS ) 54 | 731 91| 99 | 100 70 | 47 | CH 224 1164|920 | 5 1 1 2.73
. - Undist.
1403 202.2 Approx. Sta. 6+50 10-11 {Undis
i 35 | 75| 96 | 100| 100 68 | 45 CH 21.9 |1.67| 94.7 5 1 1 2.72
1404 | 202.3 Inside cut AS 15-16 |Undist.
Approx. Sta. 6+50
Inside cut AS 59 | 73 1 93 | 98 | 100 59 [ 36 | CH 2.5 22.1 11 1 1 2.76
. 19-20 | Small
1405 2024 Approx. Sta. 6+50 ma
Inside cut AS 20- ) 36 | 69 | 83| 94 | 96 100 64 | 40 | CH 21.3 |165| 879 | 1 1 1 2.75
202.5 Undist.
1406 Approx. Sta. 6+50 205 |9
Inside cut AS 62 | 78 | 94 | 96 | 97 - - - - 1100 69 | 42 | CH <5 22.3 13 1 1 2.72
203.1 17-19 | Small
1407 Approx. Sta. 8+00 ma
i 52 | 73 |1 93 | 98 | 100 63 | 39 CH 2.7 27.5 7 1 1 2.75
1408 | 2032 Inside cut AS 24-25 | Small
Approx. Sta. 8+00
Outlet Basin Left DS | 54 | 56| 93|96 99 100 77 | 53 | cH 286 [153|991| 7 | 1 | 1 2.74
1409 301.1 Approx. Sta. 15+00 14-16 [Undist.
CL Dam
1410 803.1 D. S. Berm 7.9.5 | Undist 43 | 63 | 82 | 86 | 87 100 52 [ 30 | CH 229 |1.62| 938 | 6 1 1 2.68
' Approx. Sta. 15+88 720 [ndIst
1411 802.1 D. S. Berm 7.8.5 | Undist 47 | 66 | 90 [ 92 | 94 100 59 [ 43 | CH 28.0 1151|964 | 6 1 1 2.69
' Approx. Sta. 14+70 "G-o | Endist
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Mechanical Analysis c = £ ) ; : i .
6/5/14 ™ WF-07 Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlft_erl_)terg % N % '§ ,§ Dispersion Moisture-Density
imits o ©
Plum Creek Site 6 Fines sand Gravel "% &—)% 2 % <'?E“ % _ ASTM D698 %
. -2 []
ab: Sample |Field Sample 7420 ]SS S| e 2 |25 £ |g2E|cumTes| g Gs | Gwu Absorp-| - pH
ep! = 2 =
Hays Co. Type #200 | #140 | #60 | #40  #20 | #10 = #4 | 358" 12" | 34" 1 |1y2' 3 [ LL | P é é E S g a % & M(azf)“ Wo %
L ti dD ioti 0.002 | 0.005 | 0.02 | 0.05 | 0.074|0.105 | 0.250 | 0.42 | 0.84 2.0 4.76 |9.525 | 12.7 | 19.05| 254 | 38.1 | 76.2 S g % o T 1Hr| 4Hr p
ocation an escription mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm Z
F14 ) 15 - ) 49 | 72 | 89 | 100 59 | 35 CH <5 23.3 [1.52| 82.0 | 22 1 1 2.68
94 1.1 Centerline TOD, Sta 15+40 17 Undist.
22.9 1.59
. 45 - . 53 [ 73189 | 93 | 95 - - - - (100 72 | 44 CH 0.8 253 (159 978 | 11 1 1 2.70
95 1.2 Centerline TOD, Sta 47 Undist.
. 55 - ) 49 1 69 [ 91 | 95 | 97 - - - - (100 62 | 34 CH <5 19.7 |1.62| 81.8 | 12 1 1 2.66
96 1.3 Centerline TOD, Sta 56 Undist.
. 25 - ) 48 | 70 [ 89 | 95 | 98 - - - - (100 54 | 31 CH <5 218 [1.67| 96.7 | 21 1 1 2.68
97 2.1 Centerline TOD, Sta 14+40 27 Undist.
. 35 - ) 38 (48 | 58|63 |69 |74 | 75|76 |76 | 77|83 (91| 97 |100 64 | 36 CH <5 31.1 |1.40( 94.2 | 10 1 1 2.60
98 2.2 Centerline TOD, Sta 37 Undist.
. 45 - ) 51 [ 69 | 89 | 98 | 98 - - - - (100 65 | 35 CH 0.6 21.1 [1.72(103.6| 9 1 1 2.65
99 2.3 Centerline TOD, Sta 47 Undist.
1.66
. 55 - ) 49 | 67 [ 88 | 95 | 98 - - - - (100 61 | 33 CH <5 18.9 [ 1.73] 92.3 9 1 1 2.68
100 24 Centerline TOD, Sta 55 7 Undist.
, 223 |49 |e68|87 92|94 | - | - | - | - [100 57 |35 | CH | <5 | 245 [160[ 961 24| 1 | 1 2.70
101A 3.1 Centerline TOD, Sta 13+40 23 Undist.
. 22 - ) 43 | 67 [ 87 | 93 | 96 - - - - (100 45 | 24 CL <5 22.8 15 1 1 2.67
101B 3.1 Centerline TOD, Sta 223 Undist.
, 207-1 | 49 | 68| 87 | 98 [100 57 | 34| CH | <5 | 236 [155(861 (19| 1 | 1 2.69
101C 3.1 Centerline TOD, Sta 29 Undist.
) 41 - ) 58 [ 73191 | 93 | 94 - - - - (100 69 | 40 CH 3.8 26.4 [156(99.7 | 4 1 1 2.66
102A 3.2 Centerline TOD, Sta 417 Undist.
. 40.1 - ) 38 (54|61 |70 |73 |73 |74 |74 (75|77 |78 (84|87 |92 (95|96 ]| 96 |62 | 37 CH 0.6 235 [1.62| 95.8 7 1 1 2.69
102B 3.2 Centerline TOD, Sta a1 Undist.
) 48 | 65 [ 77 | 89 | 91 - - - - (100 56 | 31 CH <5 228 [1.57| 87.6 | 12 1 1 2.65
103 304.1 Downstream Toe, Sta 0 - 2 |Undist.
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Mechanical Analysis c = £ ) ; : i :
6/5/14 X WF-07 Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlfgrl_)terg % N % '§ ,§ Dispersion Moisture-Density
imits b ©
Plum Creek Site 6 Fines sand Gravel "% &—)% 2 % <'?E“ % _ ASTM D698 %
. -2 []
Lab.’\?;mple F|eIdNS(?mple 7420 - Sample 8 2 § g é’ 2 2 g Crumb Test E Gg Gum At;i)onrp- pH
ep! = =2 >
Hays Co. Type #200 | #140 | #60 | #40  #20 | #10 = #4 | 358" 12" | 34" 1 |1y2' 3 [ LL | P é é %’ S g a % & M(a)c(f)“ Wo %
Locati d Descrioi 0.002 | 0.005 | 0.02 | 0.05 | 0.074 [ 0.105 0.250 0.42  0.84 | 2.0 | 476 |9.525| 12.7 | 19.05 254  38.1 | 76.2 5 g 2 a T 1Hr|4Hr P
ocation an escription mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm Z
6.0 - ) 36 |45 |59 |63 |67 | 68|70 | 72|73 |74 8289 | 96 (100 50 | 28 | CH 2.6 210 (1.71]199.2 11| 1 1 2.68
104 A 304.2 Downstream Toe, Sta 6.8 Undist.
50 - ) 48 | 65|80 | 83 | 84 - - - - | 100 52 | 29 | CH <5 223 [158| 87.8 | 5 1 1 2.64
104 B 304.2 Downstream Toe, Sta 58 Undist.
10 - ) 53 | 72 | 86 | 96 | 97 - - - - | 100 60 | 37 | CH 1.2 28.3 [1.53]100.3| 4 1 1 2.69
105 304.3 Downstream Toe, Sta 12 Undist.
25 - ) 49 | 67 | 89 | 94 | 97 - - - - | 100 59 | 31 | CH <5 19.0 |158( 726 |12 | 1 1 2.69
106 304.4 Downstream Toe, Sta 26.4 Undist.
0- ) 48 | 67 | 86 | 94 | 97 - - - - | 100 53 | 31 | CH <5 142 1166|618 |13 | 1 1 2.68
107 900.1 Downstream Toe, Sta o5 Undist.
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Mechanical Analysis s Moistur_e-De_nsity ' .
4/20/11 TEXAS (WF-07) Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlfienr:i’gg % s | o= Rslgt::;:r'gs :;nisgg):g Special Tests
Lab. ‘ . 2 | T | & o Modified
Sar?wple NFfmlt?er Location and Description S_?_”;‘:e Depth Fines Sand Gravel g 2 S Max Gs
u Y 5 o
No. Plum Creek Site 6 ft. #200 | #140 | #60 | #40 | #20 | #10 | #4 | 38" [ 12" [ 34" [ 1 1) 3 [LL Pl B | S| A& Curve Yo |wo% Yo |wy%
0.002]0.005| 0.02 | 0.05 | 0.074]|0.105/0.250| 0.42 | 0.84 | 2.0 | 4.76 [9.525] 12.7 [19.05]| 254 | 38.1 | 76.2 = No. df p.c.f.
14- (Hays COUI"Ity) mm | mm | mm|[mmJ]mm | mm | mm | mm|{mm | mm | mm/| mm | mm [ mm | mm | mm | mm 2 p-C.I.
1057 | 1.1 [F14-94 Core 48 | 66 | 89 | 94 | 98 100 6344 | CH| 1 102.7|122.4|2.71 o= fgéoo .
' e = ps
For CU CuU o = 28.0°
Wsat= [ 23.9 c' =130 psf
$=0.0°
uu ¢ = 1440 psf
1058 | 2.1 [F14-97 Core 47 | 65| 87 | 92 | 94 100 56 40| CH| 1 103.5|121.5(2.71 o= 129550 .
' €= ps
For CU CuU o = 28.0°
Wsat= [ 23.4 c' = 165 psf
$=0.0°
uu ¢ =950 psf
1059 | 3.1 [F14-101 A Core 50 | 64 | 86 | 92 | 96 100 58 42| CH| 1 100.9123.3|2.72 o= ?:3;500 .
' €= ps
For CU CuU ¢ = 25.0°
Wsat= [ 25.1 c' =110 psf
$=0.0°
uu ¢ = 1140 psf
1060 | 3.1 |F14-101C Core 94.9 (22.5|2.71 Permeability cm/s
For Permeability k | 8.7x10°
Back up to 101 A Wsga= [ 28.9
1061 | 3.2 [F14-102 A Core 70 | 91 [ 100 7249 |1 CH| 1 100.2|124.6(2.73 o= 52;500 .
' €= ps
For CU CuU o = 44.0°
Wsat= | 25.7 c' =0 psf
$=0.0°
uu c = 1455 psf
Date Reported: Initials:




NRCS-ENG-354 U.S. Department of Agriculture Soil Mechanics Laboratory Data

Rev. June 2004 Natural Resources Conservation Service
File Code ENG-210-22 Sheet 2 of 3
Mechanical Analysis S Moisture-Density ) .
4/20/11 TEXAS (WF'O7) Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlfienr:i)gg E = 2 Rslgi:):j:r'gs g:nisgg)aet:\ Special Tests
= — c -
Lab. . i 7 , o o Modified
Sar?wple NFfmlt?er Location and Description S_?_”;‘:e Depth Fines Sand Gravel § 2 g Max Gs
u . Y| o
No. Plum Creek Site 6 ft. #200 | #140 | #60 | #40 | #20 | #10 | #4 | 3/8" [ 12" | 34" | 1" |112°[ 3" |LL |PIL| B S A Curve Y |[Wo% Yo |wy%
0.0020.005| 0.02 | 0.05 [0.074[0.105[0.250| 0.42 | 0.84 | 2.0 | 4.76 |9.525| 12.7 [19.05| 25.4 | 38.1 | 76.2 b= No. ; p.c.f.
14- (Hays County) mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm ) p'C' .
1062 | 304 |F14-104 A Core 45 |1 55 74 | 80 | 85 100 52| 35| CH| 1 106.7(20.9(2.71 o= 3(7);500 .
' Jec= ps
For CU Ccu o = 28.0°
Wsa=[21.6 ¢' = 165 psf
¢ =0.0°
uu c = 1625 psf
1063 | 304 |F14-104 B Core 101.7(20.6|2.68 Permeability cm/s
For Permeability k | 28x10°
Backup to 104 A Wsgat= [ 24.0
1064 | 304 |F14-105 Core 52 | 66 | 84 | 92 | 97 100 64|46 | CH| 1 98.5(26.4|12.73 o= 3(2)-000 .
' Jec= ps
For CU Ccu o = 28.0°
Wsat= [ 26.7 ¢' =80 psf
¢ =0.0°
uu ¢ = 1020 psf

Date Reported: Initials:
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Soil Conservation Service 6-85
UNDISTURBED SAMPLE
CHARACTERISTIOS
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Attachment 3

Borehole Location Map, 1 sheet
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Attachment 4

Shear Strength Soil Test Data, 30 sheets
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NRCS Soil Mechanics Center / 7= :(g/" 9/2/2014
Lincoln, NE | . — 00 pek 10:19 AM
[ C ~ [30 P53

Mohr Circle Program

SITE NAME: Plum Creek 6
STATE: Texas
SAMPLE NO: 14-1057

Total Strength Parameters: Zero Cohesion:
PHI: 23.2 degrees 23.2 degrees Slope y=
Failure Criterion: C: 157 psf 1.09 psi
[] Maximum Dev. Stress Effective Strength Parameters:
[¥] Maximum Stress Ratio PHI'": 28.2 degrees 28.2 degrees Slope y=
[] Max. Pore Pressure c 237 psf 1.65 psi
[] <= 15% Strain Stress path analysis for Effective:
[] Selected Points PHI": degrees
(il psf
(All inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
¥ 13 3.1 1.8
14 20.5 5.1 2.7
21 31.2 6.9 3.6
¢ Total Stress ¢ Effective Stress Total emee Effective
) e — 5 SE— -
R? =0.9948 R2 = 0. 9963
20 T -
= i 27
()] - &
o, 15 »Z —
¢ | -~
@ 10 i
= i Pl
(7)) ’ P
o ] »
@ O &
() |
L "
w Ll 1 Il 1 1 1 1 Vi ] 1 L ! 1 L 1 1 1 13 G S 1 | ) ! Il 1 ! ! 1 X 1 1 1 1 | ]
0
0 10 20 30 40
Normal Stress (psi)




CONSOLIDATED UNDRAINED TRIAXIAL TEST
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1 | | | - “ | -
O I T i T | T i T I T —5 i
0 5 10 15 20 25 0 ) 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
30 | O I S 1 RS l I S N RS S . RN TR ! ! 4 1 Lol b bl I | S W O ! Lol bt b o b o g | D O S I D 9 | I,I
¥ | | | | 1 |
. Max. Shear } : l : B
4 : . L
1 |c’ = 1.12 psi | : E : -
4 | -
11¢ = 26.0 : | ! P -
) i - L
4 [tan ¢’ = 0.49 i ! i 7 C
20__ ,,,,,,,,,,,,, :____ﬂ_,,,,,,,: ,,,,,,,,,,,, S - T L —— r
- l \ 1 L 1 -
- l \ l - 1 L
. ! I ! I ! L
o | | | | I
a7 : ; F : | -
-~ i 1 | - | ! -
o I | | | N
a ! ! ! ‘ L
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- | | | .
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| | I L
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1 27 i | :
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| |
o T T T 11 TT I L L | T T T T T 17T i T T T 1T 17T 177177
0cl’= 252 10 30 40 50 60
J =280 P, psi
O = !/(;'f)
Sample No. | Test No. Depth Tested By |Test Date |[Checked By |Check Date |Test File
O [ 14-1057 1 N/A SKK 8/6/14 SKK 14-1057-07eng.dat
A | 14-1057 2 N/A SKK 8/6/14 SKK 14-1057-14eng.dat
M [14-1057 3 N/A SKK 8/6/14 SKK 14-1057-21eng.dat
\OJ N RCS Project: PLUM CREEK SITE #6 Location: TX Project No.: 14-1057
Natural Boring No.: F14-94 Sample Type: CORE
Resources —r
Cansaratiin Description: F14-94
Service Remarks:

Tue, 02-SEP-2014 09:28:24



CONSOLIDATED UNDRAINED TRIAXIAL TEST

o JH NI WA RIS --—_—_—_——m—m—m—-——--————————
] Max. Shear E E E E i
4lc =286 psi 5 ; E E -
11¢p =253 1 : t I I
4 [ton ¢ = 0.47 I
20_: ,,,,,,,,,,,,,, ! P . E _____________ -
2 [
¢ ] | i
ol e A ] o
O‘..H];y.. .111.»,”».n:usr.»i»u.;...;ﬁ
0 40 50 60
p', psi
Symbol O A 0
. | L Sample No. 14-1057 | 14-1057 | 14-1057
: : : Test No. 1 2 3
1 - | Depth N/A N/A N/A
60 — - -~ - - SR [ b L Diameter, in 1.4 ] 1.399, | 1.393
| I Height, in 3.022 | 3.026 | 3.03
| 1 © | Water Content, % 22.4 222 | 227
[ e e = |’E|Dry Density, pof 102.7 | 1025 | 103.
& ! l - Saturation, % 939 | 924 | 957
2 a0 . E,A_/_/;‘i_,v,.f« N Void Ratio 0.648 | 0.651 | 0.643
. T || | Water Content, % 256 | 248 | 246,
o e : | 2 | Dry Density, pcf 99.86 | 101.2 | 101.5
g 30 _// ”””” T T | [saturations, % 100.0 | 100.0 | 100.0
o 4/ el f”’wi i g Void Ratio 0.694 | 0.672 | 0.666
20_.;’7{:";"_;' ,,,,,,, i oooob=® L | " [Back Press., psi 100 100.2 | 100.2
| I,f’/ e i | |Ver. Eff. Cons. Stress, psi | 6.972 | 13.85 | 20.82
r’i/// - ! [ : Shear Strength, psi 10.22 13.91 20.43
10_1{7””7 777777 ; iiiiiii L] B Strain at Failure, % 18.2 18.6 18.8
] E ! E - Strain Rate, %/min 0.06 0.06 0.06
0 et B-Value 0.00 | 0.00 0.00
0 5 10 15 20 Measured Specific Gravity 2.71. 2.71 2.71 .
VERTICAL STRAIN, % Ciquid Limit . o T
Plastic Limit -—= -—= ——=
Project: PLUM CREEK SITE #6 - | - ,
Location: TX I C Cl 3
Project No.: 14-1057
Natural Boring No.: F14-94 : . cl :
Conservation| SO Type: CORE — 10

Service

Description: F14-94

Remarks:

Fri, 29-AUG-2014 09:58:13




NRCS Soil Mechanics Center 9/15/2014
Lincoln, NE . 11:43 AM
Mohr Circle Program
SITE NAME: Plum Creek Site #6
STATE: Texas
SAMPLE NO: 14-1057 UU
Total Strength Parameters: Zero Cohesion:
PHI: ~5-3—degrees 5.3 degrees Slope y=
Failure Criterion: C: 3090. psf 7.57 psi
[] Maximum Dev. Stress Effective Strength Parameters:
[] Maximum Stress Ratio PHI": =58~ degrees 5.3 degrees Slope y=
[] Max. Pore Pressure c 1696 pst 7.57 psi
<= 10 % Strain 4 . o° Stress path analysis for Effective:
Solected Poifits - Alpha': 5.3 degrees
> 4490 ps* a': 7.54 psi

(All inputed values in the chart are in psi)

CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 19.5 0.001 10.0
14 17.0 0.001 10.0
21 21.8 0.001 10.0
Backpressure Saturated UU - ¢ = 0°
- 2
F10 —r > 1
L. ! £
m -
(7)) B
£5
n I
L S
N =
-d:J B
mo N T T T N T s e S v e e v s [ s s s s [y [ sy sy ey ey oy v |
0 10 20 30 40 50
Normal Stress (psi)




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

TS S BTSN A S S A A S S A N SR S A
1 Max. Shear | 5 i i X
1lc = 7.64 psi ) ‘: l: L
1l =88 | | | -
{ [tan ¢ = 0.12 | | |
20 ‘ ‘ R EEEEEEEEEEEE -
2] i
S ] C
o e et o] -
i ! C
. | .
|
- i -
.
- | -
0 e
0 50 60
Symbol O A M
Sample No. 14-1057 | 14-1057 | 14-1057
35 e Test No. 1 2 3
N 1: E E N Depth N/A N/A N/A
0 H— oo . || Tested by SKK SKK SKK
| | [Test Date 9/3/14 | 9/3/14 | 9/3/14
; Checked by SKK SKK SKK
_ : Check Date
& 1 Diameter, in 1.4 | 1.399 | 1.394
§ E Height, in 3.02 3.02 3.026
% ! Water Content, % 21.4 21.4 21.7
% Dry Density, pcf 105.2 104.8 105.3
< Saturation, % 95.2 94.4 96.9
G Void Ratio 0.608 | 0.614 | 0.606
Confining Stress, psi 7 14 21
Undrained Strength, psi 10.35 9.171 11.9
Max. Dev. Stress, psi 20.7 18.34 23.8
Strain at Failure, % 17.9 18 18
Strain Rate, %/min i 1 1
Measured Specific Gravity 2.71 2.71 2.71
Liquid Limit ——- ——— -
VERTICAL STRAIN, % Brastic Limit - . .
Plasticity Index -—= ——— -—-
Project: PLUM CREEK SITE #6 : | | | ;
N RCS Location: TX E E i :I E E E E
Project No.: 14-1057 | Vo bl Vo |
Natural Boring No.: F14-94 | K R | ':
e [ Samoe s o e

Service

Description: F14-94

Remarks:

Mon, 15-SEP-2014 10:38:56

Phase calculations based on start and end of test.
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I =1 PSS
NRCS Soil Mechanics Center | S /)7“ ;’; [ 9/2/2014
Lincoln, NE | =280 / 10:38 AM
| & =14 L" P S9
Mohr Circle Program
SITE NAME: Plum Creek 6
STATE: Texas
SAMPLE NO: 14-1058
Total Strength Parameters: Zero Cohesion:
PHI: 22.4 degrees 22.4 degrees Slope y=
Failure Criterion: C: 194 psf 1.35 psi
[] Maximum Dev. Stress Effective Strength Parameters:
Maximum Stress Ratio PHI": 28.7 degrees 28.7 degrees Slope y=
[ ] Max. Pore Pressure C: 246 psf 1.71 psi
[] <= 15% Strain Stress path analysis for Effective:
[] Selected Points PHI": Zaf . degrees
c': /&J’ psf
(All inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
4 12.5 2.9 3.2
14 215 B 3.9
21 29.7 Tuf 4.5
¢ Total Stress ¢ Effective Stress Total === eEffective
= U TTTJUA T T.I9FJIT J =
R2 = 0.9996 R? = 0.9896
20 T -
P
= ! e
w i "’ /
a1 -
© 10 1 —
[ B )/
o= - &
»n - ’,’0/
5. i
© O -
()
®»
O i ! 1 ! 1 1 1 1 1 1 1 | 1 ! 1 1 1 ! L - 1 1 3 1 | 1 1 ! ! | 1 ! | 1 1 1 1
0 10 20 30 40
Normal Stress (psi)




CONSOLIDATED UNDRAINED TRIAXIAL TEST
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

Fofrr e b e e b b b
] Max. Shear | ; E E i !
] ¢ = 2.5 psi E ; E E i
11 =238 : 1 1 : B
1 [ton ¢ = 0.44 r
20— - ! Yo e e -
. | E -
o ] : RS B
10 oo A Lo A -
0 e R
0 10 20 40 50 80
p’, psi
Symbol O A il
Sample No. 14-1058 | 14-1058 | 14-1058
/0 T ' Test No. 1 2 3
. - | Depth N/A N/A N/A
Yo B A SR o] L Diameter, in 1.39 - 1.4, 1.396 .
| I Height, in 3.025.| 3.021 | 3.027,
i ! T | Water Content, % 21.4 214 .| 216
_ S0 " """"" ””” T | Dry Density, pcf 103.4 103.2 103.9 .
a | - Saturation, % 91.2 90.8 93.2
§ 40— - 7 ,,,,,, oo P - Void Ratio 0.636 | 0.639 | 0.628
£ ! S A Water Content, % 247 .| 235 23.0 ,
x ol :g‘/‘/j—i“:“ ““““““ :L 777777 i % Dry Der?sﬁty, pcf 101.4 103.3 104.2
b Ve ! S o | Saturationx, % 100.0 | 100.0 | 100.0
o /T ~ £ Void Ratio 0.668 | 0.638 | 0.624
20 f T R | ®[Back Press., psi 100.1 | 100.1 | 100.2
| 5/{,// : | .MMMLM,,#@ i Ver. Eff. Cons. Stress, psi 6.867, 13.86 . 20.84
/T Shear Strength, psi 8396 | 13.42 | 17.86
10/ s o T | Strain ot Failure, % 18.2 18.5 18.4
§ :‘ j E " Strain Rate, %/min 0.08 0.06 0.06
0 — B-Value 0.00 0.00 0.00
0 5 10 15 20 Measured Specific Gravity 2.71. 2.71 2.71
VERTICAL STRAIN, % Liquid Limit - - -
Plastic Limit - - -—=
Project: PLUM CREEK SITE #6 - | R : ,
R{S Location: TX % : E Dl 1 11
Project No.: 14-1058
Natural Boring No.: F14-97 ! o L | |
Conservmtion| SomPle Type: CORE — =1 —
Saryice Description: F14-97

Remarks:

Fri, 29-AUG-2014 10:07:07




NRCS Soil Mechanics Center 9/15/2014

Lincoln, NE . 11:50 AM
Mohr Circle Program

SITE NAME: Plum Creek Site #6
STATE: Texas
SAMPLE NO: 14-1058 UU

Total Strength Parameters: Zero Cohesion:
PHI: ~5:0 degrees 5.9 degrees Slope y=
Failure Criterion: C: 664 pst 4.59 psi
] Maximum Dev. Stress Effective Strength Parameters:
[] Maximum Stress Ratio PHI': 59 degrees 5.9 degrees Slope y=
[J Max. Pore Pressure C. 861 psf 4.59 psi
<= 10 % Strain Stress path analysis for Effective:
¢' = D“ (I
[] selected Points ) Alpha' : 5.9 degrees
B= G50 gt ar: 457 psi
(All inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 11.9 0.001 10.0
14 13.1 0.001 10.0
21 18.2 0.001 10.0
Backpressure Saturated UU - ¢ = 0°
10 = e ——
| s
_— i @
(7)) i
L :
o O
g; d
e
= L
»n
.« B
© i
o
5 O E - L Il L Ll 1 l l | ! | | L L L 1 Ll T O ] ] [ Il T O N S e B d
0 10 20 30 40
Normal Stress (psi)




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

30 ) S N N T SO O o | ' | S TN T TN U DO Dy ! £ I N (U I I S S S ) ' N TN T I NS O S | ! | OO U S T R I | I | I TN OO SO0 W T I e |
i 1 1 1 | 1 |
1 Max. Shear : i : : r
] ‘ | L
1(¢c =491 psi i : E ! C
114 =85 ! i ! ) -
] , | i
1 [tan ¢ = 0.11 i ! | ! r
20 - | ! P m e T T T -
. | , 1 -
i I | | L
' | !
— 7 i | 1 o
[©2] - I | i =
a. 4 i , i L
- i ! | ! L
o ! ) i
i , | 1 B
] | 1 . .
- | i | -
10---=------—~ R e s e —
4 | 1 I~
] ) : | C
4 ‘\\ ! k L
] ! ! [
E | | L
— | | —
] | L
O LI LI I‘I T ; L L i 1T T T T
0 20 40 50 60
p. psi
Symbol O A M
[ Sample No. 14-1058|14-1058| 14-1058
35 | | | Test No. 1 2 3
I | |
1 ! ! ! - |Depth N/A N/A N/A
304 F— I A | |Tested by SKK SKK SKK
I | i
| ! ! ! | |Test Date 9/4/14 | 9/4/14 | 9/4/14
| ‘. Checked by SKK SKK SKK
O U S O .
= 25 | ! : Check Date
)]
a - | Diameter, in 1.395 | 1.393 | 1.396
A 20f----- 3onnnee -- e een - L | Height, in 3.023 | 3.027 | 3.025
% | ! : ! || Water Content, % 20.5 20.9 20.1
x \ | : Dry Density, pcf 104.4 103.8 105.9
)
< ! Saturation, % 89.8 89.7 91.1
o Void Ratio 062 | 063 | 0597
Confining Stress, psi 7 14 21
Undrained Strength, psi 6.401 7.318 8.203
Max. Dev. Stress, psi 12.8 14.64 16.41
Strain at Failure, % 18 18 16.1
Strain Rate, %/min 1 1 i
Measured Specific Gravity 2.71 2.7 2.71
Liquid Limit — — —
VERTICAL STRAIN, % Plastic Limit _ - -
Plasticity Index -—= --- ---
Project: PLUM CREEK SITE #6 T 1 r ] T ] T 1
| i | | ! I | |
N RCS Location: TX ! N o RN !
Project No.: 14-1058 | E | il Bl ;
i i | | | | i
Natural Boring No.: F14-97 X Vo Y b !
Resources l v . C ;
. S le Type: CORE
Conservation|=21P2¢_1YPe
Service Description: F14~97

Remarks:

Mon, 15-SEP-2014 10:43:10

Phase calculations based on start and end of test.




Lincoln, NE

/ O= 2/,0°

c=igpss |

|

NRCS Soil Mechanics Center { A c e 9/2/2014
| ¥ 286 o | 10:57 AM
(C = l1ops /
Mohr Circle Program
SITE NAME: Plum Creek 6
STATE: Texas
SAMPLE NO: 14-1059
Total Strength Parameters: Zero Cohesion:
PHI: 21.2 degrees 21.2 degrees Slope y=
Failure Criterion: (O3 185 psf 1.28 psi
[C] Maximum Dev. Stress Effective Strength Parameters:
Maximum Stress Ratio PHI': 26.9 degrees 26.9 degrees Slope y=
[T Max. Pore Pressure C: 194 psf 1.35 psi
[] <= 15% Strain Stress path analysis for Effective:
[] selected Points PHI: 25 degrees
c': /0 psf
(All inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 12.2 LD 2.4
14 18.6 5 3.4
21 28 6.9 4.4
¢ Total Stress ¢ Effective Stress Total == e=eEffective
y =0.3877x + 1.284 ’ R2 = 0.9975
R? = 0.9936
20 T
= ) »°
(7)) 5 &
o 15 S
~ i &
8 i ’o’
= &
010 + L
o= R L4
(7)) i 'o’
| S B ”‘
8 0 _Z
i &
-uc) /
0 1 ! 1 1 1 | 1 1 1 {h 1 | 1 i ! 1 1 1 1 1 1 ! 1 1 | 1 1 1 1 L | ! 1 ! 1 i 1
0 10 20 30 40
Normal Stress (psi)




CONSOLIDATED UNDRAINED TRIAXIAL TEST

1 1 I 1 I 1 I 1 1 l 1 I 1 l 1 1
4 ; ‘ | . 10 : . ; —+—
: T 5 . ] ' : 5
T 1 | 1 | B N 1 | 1 | I
B | | | ; - — | \ | i -
_ ! | I | L. . | | | i -
— ! | ! I - . ! I ! | -
| | | | ! I ! 1
T | | I \ il 7 { | | i r
B 1 1 | - E | l i -
4 | | | - | | I | -
- ) | | = ‘0 ] I : I -
3 e | s e = Qe 5t s e S i —
o ] ? ' - i ] 1 ‘ i
g P 3 o
o 1 : C I | ! -
Q ] l C ] I | I
G | K 8 | -
27 A T e T N 8 0__“"”:‘ ————— NG T B
i : | : - - | : | : L
! | ! | - - ! | ! | L
4 ! I ! I L _ ! I ) I L
! | ! | ! I ! |
- I 1 I | I~ =1 | | | | ol
- | | I | - - I | I | -
i 1 | | | | | 1 | | ! N
! | i I ! | ! |
T ! | ¢ I r 7] ! I ! | i
-1 I | 1 | - = I | | | -
1 T i T I T i T | T _5 T i T | T i T I T
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
30 | N TN N N T N I | I § Y N N Y Y I I | ! R b 1 1 Lokt Lokalbaod-d. bl ! ;U O G RO TR W (A I | NN N NN N N N B |
i | | | | 1 L
. Max. Shear : : | : B
4 i : B
4 |¢’ = 1.71 psi i ] i : -
4 | B
4 |¢ =234 : I ‘, | -
- | | e
1 [tan ¢ = 0.43 : | i
Y I E——— S R N 7 ] o
| 1 | | I -~ I =
E ! 1 ! A ! -
I | I 2~ |
— 7 1 | 1 o | | B
(2] 1 1 | [ | | -
a . | " | i | .
- h | | = | 1 L
o | " T \ I
T ! | I ! i
7] ! | | ! I
P R o B A S S ] .
! : " . : ¥ -
- | f 1 | I -
i | ~ 1 | N »
i L g ! I | L
= ) /1 | ! \ 1 =
i /o | 1 | [ L
P "/‘e _/ : : : : : L
A = 4 [ | | I | \ -
O L L L L I‘ T i T 1T 1 1T 1T 1T T T i 1T l’l L i x 3 1 I’I 1T 17T ; rrrrrorTm T i T rr 11T
0 =23 10 20 30 40 50 60
ﬁ‘\’ 2509 p, psi
S =
C =1/0 psI
Sample No. [ Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O | 14-1059 1 N/A SKK 8/12/14 | SKK 14-1059-07eng.dat
A | 14-1059 2 N/A SKK 8/12/14 | SKK 14-1059-14eng.dat
1| 14-1059 3 N/A SKK 8/12/14 | SKK 14-1059-21eng.dat

\Qj N RCS Project: PLUM CREEK SITE #6 DAMLocation: TX Project No.: 14-1059

Natural Boring No.: F14-101A Sample Type: CORE

Resources >
Conservation Description: F14-101A
Service Remarks:

Tue, 02-SEP-2014 10:48:03



CONSOLIDATED UNDRAINED TRIAXIAL TEST

lllllllllll||ll|l

lllllllllllllll||l|

30 — b e b
] Max. Shear o E '1 i 5 I
1lc =251 psi E E E E I
11¢ =214 : ) ! | i
1 [ton ¢ = 0.39 I
20— i ! - L R -
g ] | | -
& i : : i
T T e Lo - ~~~~~~~~~~~~~~ -
0 T T T e e o B
0 10 20 40 50 80
p', psi
Symbol O A O
Sample No. 14-1059 | 14-1059 | 14-1059
35 | 1 e ' Test No. 1 2 3
1 R Depth N/A N/A N/A
ol - S s B _ Diameter, in 1.398 .| 1.397 | 1.394
| / I Height, in 3.027 | 3.03 | 3.024
/o : T | Water Content, % 22.9 237 | 23.4
_ 25_’”,,7"”? """""" """" - |E Dry Density, pcf 101.3 .| 1004 . 101. .
U% 1 ;// * """"""""""" AT So.turotic?n, % 92.3 93.1 93.6
B 20 [ oot P L Void Ratio 0.676 | 0.691 | 0.681
E ] / : ! ; ||y | Water Content, % 26.4 .| 26.1,| 251
o [/ : A ) 2| Dry Density, pcf 98.77 99.24 100.9
E 15“[//‘ /““”"/ _____ ~ |5 | Saturations, % 100.0 | 100.0 | 100.0
g -!;// - § Void Ratio 0.719 | 0.711 0.683
10,#{; S P [ - Back Press., psi 100.1 100.3 | 100.3
_:5// E 1: E N Ver. Eff. Cons. Stress, psi 6.94 - 13.74 20.722
: \ ' Shear Strength, psi 8.083 10.86 15.92
SH . CoTTT T "~ |Strin at Failure, % 18.2 18.5 18.8
7 : : 5 - Strain Rate, %/min 0.06 , 0.06 -| 0.06
0 — B-Value 0.00 0.00 0.00
0 5 10 13 20 Measured Specific Gravity 2.72 2,72 . 2.72 -
VERTICAL STRAIN, % Liquia Limit T T .
Plastic Limit —— -—= -—=
Project: PLUM CREEK SITE #6 DAM - 1 |
3 RE{? Location: TX E o o j ‘,
J Project No.: 14-1059
Natural Boring No.: F14-101A ! C c ! !
Resources Sample Type: CORE ‘ | AR : ’

Service

Conservation

Description: F14-101A

Remarks:

Fri, 29-AUG-2014 10:18:08




NRCS Soil Mechanics Center
Lincoln, NE

SITE NAME: Plum Creek Site #6

STATE: Texas

SAMPLE NO: 14-1059 UU

Failure Criterion:

D Maximum Dev. Stress
[] Maximum Stress Ratio
[[] Max. Pore Pressure
<= 10 % Strain

D Selected Points

9/15/2014
. 11:59 AM
Mohr Circle Program
Total Strength Parameters: Zero Cohesion:
PHI: —7F3 degrees -7.3 degrees Slope y=
C: 1469—psf 10.20 psi
Effective Strength Parameters:
PHI": =3 degrees -7.3 degrees Slope y=
(O 1469 psf 10.20 psi
Stress path analysis for Effective:
$= 0* Alpha' - PR Sogress
c= |l 38 pod a': 10.12 psi

(All inputed values in the chart are in psi)

CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 16.1 0.001 10.0
14 19.9 0.001 10.0
21 12.9 0.001 10.0
Backpressure Saturated UU - ¢ = 0°
15 - B S . I
20 T
o .
N - A—— P —— RS
)] - R
)] 4 P
25
? ]
L S
m |-
-d:) i
mo S R P ()P | N O P Y ) ' O Y . O (L . RO O SO (O O [ [0 (R (OO U o {0 R (O R .| O 308 1O}
0 10 20 30 40 50
Normal Stress (psi)




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

30 | TN W N T T e | I | N S Y Y SNV O T O | ! | IR TN N UV VU Sy N ) I | T I N Y T S | ! | T T T NN T IOV A | I | N SN N N SN T T
4 1 \ | | | L
. Max. Shear ! : ' | -
i ; , L
4 lc =102 psi | : E ; i
- i -
1l¢ = -6.0 ! : ! : -
i ; ; L
1 [tan ¢ = -0.11 | ! i ; -
DY N — i A A EE— o
-~ | | 1 1 I -
a | , | | i L
_ ! I ! i ! -
— | ( + i i
a | ! | ! : -
- i i | i , i L
o | , i . i
b | , i ; i -
= I | i ) | -
= } | i } t -
10 : R B  EEETE e =
1 T | 1 | I -
- 1 A } | I b
i iy “a [ i ' L
4 ) Y . i ! -
g f t . | !
i , ! ‘ . ! e B
4 | , N \ , | -
. ) | K | | -
| | l\‘ ) I
n | | l‘~y ) I -
T i ! | [ i ‘\ : ! i i
O T T T T 17 I T i L I LI L I I‘ T T T F T i‘l 1T ‘l T 1T I L L L L L A ) i P17 T T T T T T1T°7
0 10 20 30 40 50 60
p, psi
Symbol O A o
Sample No. 14-1059 | 14-1059 | 14-1059
Test No. 1 2 3
Depth N/A N/A N/A
Tested by SKK SKK SKK
Test Date 9/5/14 | 9/5/14 | 9/5/14
Checked by SKK SKK SKK
o Check Date
(2]
a Diameter, in 1.39 1.398 1.398
3 Height, in 3.022 | 3.022 | 3.029
% Water Content, % 23.4 23.1 21.7
& Dry Density, pcf 101.5 101.4 103.3
< Saturation, % 94.7 92.9 91.5
>
W Void Ratio 0.672 0.675 0.644
Confining Stress, psi 7 14 21
Undrained Strength, psi 8.3 8.284 6.922
Max. Dev. Stress, psi 16.6 16.57 13.84
Strain at Failure, % 16 15.8 17.5
Strain Rate, %/min 1 1 1
Measured Specific Gravity 2.72 2.72 2.72
Liquid Limit -—- - -—
VERTICAL STRAIN, % Plastic Limit T ___ ___
Plasticity Index - -—= ——
Project: PLUM CREEK SITE #6 DAM - 1| ] 7| o 1
! | i I | i | |
3 N RCS Location: TX : b P o !
/ Project No.: 14-1059 | e Dl Dl |
| | i | | i | |
gawral Boring No.: F14-101A ! b o o !
esources | | i i I | | |
. S le Type: CORE
Conservation|——P€_YPe
Service Description: F14-101A

Remarks:

Mon, 15-SEP-2014 11:11:43

Phase calculations based on start and end of test.




NRCS Soil Mechanics Center
Lincoln, NE

Mohr Circle Programf\

SITE NAME: Plum Creek 6

STATE: Texas
SAMPLE NO: 14-1061

p=250°

- ) (
C— - OQ ‘2( f J(\/‘ ;‘

Z: 4 ¢,0°

Total Strength Parameters:

9/2/2014
| 11:21 AM

"
—

Zero Cohesion:

PHI: 28.2 degrees 28.2 degrees Slope y=
Failure Criterion: C: 324 psf 2.25 psi
[C] Maximum Dev. Stress Effective Strength Parameters:
[[] Maximum Stress Ratio PHI'": 45.3 degrees 45.3 degrees Slope y=
[] Max. Pore Pressure oF 225 psf 1.56 psi
[] <= 15% Strain Stress path analysis for Effective:
Selected Points PHI': ¢ 7! degrees
e 0 pst
(All inputed values in the chart are in psi)
CELL PRESSURE  |DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 22.5 4.6 3.3
14 28.4 8.6 2.5
21 46.9 13.5 2.9
¢ Total Stress ¢ Effective Stress Total === efEffective
= 0.93b62Z2X + 2.2490 7 - -
Y= H999: R? = 0.9489
R? =0.962
30 e :
= [ ’
- 20 3 Vd /
7)) e P L~
g 15 : , /
| - - P4 /
i) E r'd "”/’ [ _
23 1() _}____"~"7ﬂ‘::j’r
5 5 | =
L B
7 -~
O ) I R S (N [ i O A O (O B D TS S 5SS SN R R N B IR TR 0N R N T N T IR R O B
0 10 20 30 40 50
Normal Stress (psi)




CONSOLIDATED UNDRAINED TRIAXIAL TEST

15 20 1 I 1 ! 1 I ] | 1
) B ) | | '» : i
. | | I
i L i , ' i . L
- - - | | 1 | -
4 L 4 ! ! ! | B
! I ! |
i L i ! ] i . L
] - — 1 | | | -
_ L . I | I i -
| = ‘n 4 : | : | n
10 — i L e o= == el -
o 4 = (] ~ | | -
£ ] B g | : I
[ N L é J : : L
wn -~ - — | | b
8] o | | N
[ u | (%] " : ! -
0 i L A i ! L
5] N 0 R N T N
! Lud ! l l B
- | = - I | | | -
4 | L i I | 1 | L
A ! L _ ! | ! | L
| | | I |
| ‘ b | | 1 | ~
| - -~ | | | | -
| | " | | | | L
| I | | |
1 B i I | | | B
| - - I | | | -
O i _10 T i T I T i T | T
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
30 | T N N N I I B | l | N Y SN N T [ B | L Lt 1 1 & f f f$_1 | (OO I D (R (R, (OR N (N ! | Y W [ N B T I P b L . P 4 1. %
i | | 1 | 1 =
. Max. Shear ! | : | -
i 1 i L
] ¢’ = -58.7 psi i ! i ! C
1|¢ =824 : l 1 l -
i i L
i, 1 : . -
. 1 : L
20 V ] r
B i i
a i L
T ] i
e R V. 4y 4 A YRSy P SUNSSPNRPY S RN (U S WS s
O ] T T T rrrrrrrrTrrT -
0 L=357 10 20 30 40 50 60
ﬁ: 4\4” p, psi
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O | 14-1061 1 N/A SKK 8/14/14 | SKK 14-1061-07eng.dat
A | 14-1061 2 N/A SKK 8/14/14 | SKK 14-1061-14eng.dat
M| 14-1061 3 N/A SKK 8/14/14 | SKK 14-1061-21eng.dat
\Qj N RCS Project: PLUM CREEK SITE 6 DAM| Location: TX Project No.: 14-1061
E‘aturm Boring No.: F14-102A Sample Type: CORE
esources  r
Conservation Description: F14-102A
Service Remarks:

Tue, 02-SEP-2014 11:04:12



CONSOLIDATED UNDRAINED TRIAXIAL TEST

1 Max. Shear | E “, 1‘, E B
1lc =122 psi 5 E E ; L
1lp = 149 1 | | | a
1 [ton ¢ = 0.27 B
20__ ,,,,,,,,,,,,,,,,,,,,,,,,,, e ; S }’ ,,,,,,,,,,,,,, L
g ] o -
& N N : L
1 5
oo S S A I u
0 S S S S
0 30 40 50 60
p’, psi
Symbol O A M
o | | L Sample No. 14-1061|14-1061 | 14-1061-
: | : Test No. 1 2 3
. - | Depth N/A N /A N/A
60— - - - - - SO T S - Diameter, in 1.4 | 1.397 | 1.4
| I Height, in 3.016 | 3.005 | 3.022.
: 1 © | Water Content, % 24.4 249 | 245
_ 50 __F """"" """"" - |E Dry Density, pcf 100.5 | 99.45 | 100.6 .
& ﬁ\L,ﬂ.me\ - Saturation, % 955 | 952 | 962
B 40 _[ﬂ e Void Ratio 0.697 | 0.714 | 0.695
B / 4 &{w?){;@k»/ | [Water Content, % 26.8 .| 27.3 26.0
o« S o T 9 [ Dry Density, pef 98.49 | 97.66 | 99.65
g 30 “;//rf ***** P ~ | % [ Saturations, % 100.0 | 100.0 | 100.0
g N ;‘/ : - »g Void Ratio 0.73 0.745 0.71
20—l St ] | ®[Back Press., psi 100 | 100.1 | 100.1
_ff// | |  [Ver. Eff. Cons. Stress, psi | 7.004.| 139 | 2093
I 1 Shear Strength, psi 187 | 2013 | 23.45
10 A T T [strain ot Failure, % 143 | 866 2.91
. E | E - Strain Rate, %/min 0.06 , 0.06 0.06
0 — B-Value 0.00 0.00 0.00
0 5 10 15 20 Measured Specific Gravity 2.73. 2.73 . 2.73 .
VERTICAL STRAIN, % Ciquid Limit — - —
Plastic Limit - -—= -—
Project: PLUM CREEK SITE 6 DAM : 1 1 :
gt}(ig Location: TX : C Ch : ﬁ
o i\ Project No.: 14~1061
Natural Boring No.: F14-102A : o o : :
Conseromtion | Somple Type: CORE — = —
Service Description: F14-102A

Remarks:

Fri, 29-AUG-2014 10:26:43




NRCS Soil Mechanics Center

Lincoln, NE .
Mohr Circle Program

SITE NAME: Plum Creek Site #6

STATE: Texas
SAMPLE NO: 14-1061 UU
Total Strength Parameters: Zero
PHI: =42—degrees 4.2 degrees

Failure Criterion: C: 4085~ psf 7.53 psi
[] Maximum Dev. Stress Effective Strength Parameters:
[ Maximum Stress Ratio PHI'" : 472" degrees 4.2 degrees
[[] Max. Pore Pressure C" 1085 psf 7.53 psi
<= 10 % Strain 4 -0 Stress path analysis for Effective:
[ selected Points c 1454 pse Alpha': 4.2 degrees

’ a': 7.51 psi

(All inputed values in the chart are in psi)

9/15/2014
12:10 PM

Cohesion:

Slope y=

Slope y=

CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 19.9 0.001 10.0
14 14.6 0.001 10.0
21 20.7 0.001 10.0
Backpressure Saturated UU - ¢ = 0°
15 +——— e — — —
I — 7Y
10 7 *
e |
" 1 >
(7)) B
25
n [
=
m L
g i
wo § 1 1 N N [ s [ s s s s s sy oy v | ) SN T N S S Oy v |
0 10 20 30 40 50
Normal Stress (psi)




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

7o D AT S IS A S I (S A A A A A AR AU S AT
1 Max. Shear | E E i E L
1lc =835 psi E i } i L
41¢=58 ! l ! I -
{ [tan ¢ = 0.10 | | | :
20 ' T R EEEEEEEEE qmmmmmmm o —
- ; L
] i | I
7] i i i
S : - -
] B | g
10— -“"—*"‘5‘}*?\ ——————————— R ~
] N : -
] LN | [
4 ! | L
i | | B
] E | 5
0 B
0 40 50 60
p. psi
Symbol O A M
Sample No. 14-1061|14-1061(14-1061
Test No. 1 2 3
Depth N/A N/A N/A
Tested by SKK SKK SKK
Test Date 9/9/14 | 9/9/14 | 9/9/14
Checked by SKK SKK SKK
o Check Date
(é-)_ Diameter, in 1.399 1.403 1.4
a Height, in 3.026 | 3.027 | 3.029
= Water Content, % 24.0 24.8 24.1
x Dry Density, pcf 100.1 99.16 100.8
< Saturation, % 93.2 94.1 95.0
o Void Ratio 0.702 | 0719 | o0.691
Confining Stress, psi 7 14 21
Undrained Strength, psi 11.98 8.284 12.2
Max. Dev. Stress, psi 23.96 16.57 24.4
! Strain at Failure, % 3.74 18 18
E Strain Rate, %/min 1 1 1
i Measured Specific Gravity 2.73 2.73 273
0 5 10 15 20 Liquid Limit - - -
VERTICAL STRAIN, % Plastic Limit ___ - __
Piasticity Index - —-—— -—=
Project: PLUM CREEK SITE 6 DAM T | 1| | ]
Location: TX i E E i i i E i
Project No.: 14-1061 | Vo V] Dl |
Natural Boring No.: F14-102A |
Reoutes S e G —
Service Description: F14-102A

Remarks: (3, st

Mon, 15-SEP-2014 11:17:37

Phase calculations based on start and end of test.




NRCS Soil Mechanics Center

Lincoln,

NE

9/2/2014
1:02 PM

)

/ ¢: mo e
C- T,
%’“ ‘_f«;/f, [

|\ T= u>fs,w

Mohr Circle Program

SITE NAME: Plum Creek 6

STATE: Texas
SAMPLE NO: 14-1062

Total Strengt

h Parameters:

Zero Cohesion:

PHI: 20.1 degrees 20.1 degrees Slope y=
Failure Criterion: C: 376 pst 2.61 psi
[] Maximum Dev. Stress Effective Strength Parameters:
Maximum Stress Ratio PHI': 26.0 degrees 26.0 degrees Slope y=
[] Max. Pore Pressure C: 473 psf 3.29 psi
[] <= 15% Strain Stress path analysis for Effective:
[] selected Points PHI': 257’0 degrees
@': Wi psf
(All inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
i 15.4 4.1 1.9
14 21 6.9 2.8
21 30 8.7 4.2
¢ Total Stress ¢ Effective Stress Total == == eEffective
y = U.JUUTA T £2.OUO7 J -
Rz = 0.9902 R*=0.9975
20 T 1 -
s I -7
815 | -2 —
— - - >
i ”
e | -
® 10 =
b i
= i Py
(/] L »” ;:
e i 2?
© O -
Q =
é; 2
O S T Y O O N OO RN Y [N OO BN (U | JN O RN U0 DU UG | S I T TR Y Y N B |
0 10 20 30 40
Normal Stress (psi)

\



CONSOLIDATED UNDRAINED TRIAXIAL TEST

15 ' e 10
] | : | | B ] B
| | I | B B
- I \ I | - — B
- | | | | - . -
wd ! | ! | - - -
! I ! |
7 | | | | B ! B
- I | l i - . L
i I | I i - ] |
4 ! | ! | Lo ‘0 ] L
10 - : ' L ! _ a g C
o ] ' B ] ] B
g : i - :
2 ] x S N )
i i B 7 i L
no] : i E ] B
e : I & ] :
5o : C a -
|
95 - = 07 ; -
] i ] : i
I
i L 4 ! L
B L _ , L
- - | -
1 L . ! -
: X . : I
| - - | -
0 i -5 i .
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, 7% VERTICAL STRAIN, %
30 Lobob b e d o ko bl I | NN T N N N O Wy i | . | NN N N TS I S | I T S T Y I B | ! s Al [ s O SRR, 5N I | | R O 1 U R O B PR
i 1 | l \ 1 L
. Max. Shear ! : | : -
i \ , L
] ¢’ = 1.25 psi i ! i ! C
11¢ =262 : | ! : -
] : | L
4 [tan ¢* = 0.49 | ‘1 ! i
DI efemsmmsezn s i e Fom et T A -
— I | | { 1 -
n | | | | | |
i I | | | | L
% 1 : ' } i L
O 4 I | | | | =
P i | | 1 I 1 L
o 1 | | | 1
T | | | | | I~
L | | | ] | I -
i I — I " I n
10—------------ b Y e b e B R -
7] | ! I J r
T I : I : I~
] I : ! | ! .
: : | | : .
- _ | | I % | | -
i ~ | | 1\ | | |
i /,/‘ | | I | | |
=] B | 1 A : : -
O LI I/I L i T rrrrrri | | G O G S T 2 S Y | i T 1T T 1T | T 1111 T i T 1T T T TrTTT
0 o[ 24 510 20 30 40 50 60
f: 24,0 p, psi
G = /(S psd
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O | 14-1062 1 N/A SKK 8/15/14 SKK 14-1062-07eng.dat
A [ 14-1062 2 N/A SKK 8/15/14 SKK 14-1062-14eng.dat
M| 14-1062 3 N/A SKK 8/15/14 SKK 14-1062-21eng.dat
@J N RCS Project: PLUM CREEK SITE #6 DAMLocation: TX Project No.: 14-1062
gatural Boring No.: F14-104A Sample Type: CORE
esources Y _
Conservation Description: F14-104A
Service Remarks:

Tue, 02-SEP-2014 12:55:33



CONSOLIDATED UNDRAINED TRIAXIAL TEST

o b b b b b e
] Max. Shear | 1} J: E E L
1 lc = 4.92 psi B
119 = 183 ! ! ! t !
1 {ton ¢ = 0.33 i
20__ 77777777777777 ! e e i ................... L
7 | | i
A : | i
10_‘ ,,,,,,,,,,,, 1L ______________ : ,,,,,,,,,,,,,,, L
0 e S A —
0 10 20 30 40 50 60
p', psi
Symbol O A M
" | | L Sample No. 14-1062 | 14-1062 | 14-1062
l : IR Test No. 1 2 3
- LT - [Depth N/A N/A N/A
30 -- // ,,,,,, . b _ Diameter, in 1.399 | 1.396 | 1.397
| i Height, in 3.017 | 302 .| 3.02
/A : T | Water Content, % 20.7 21.2 20.8
R L,_ﬂ,f*“"”f*— E [Dry Density, pef 107.2 | 105.4 | 107.4
zg . I," /-«E// - Saturation, % 97.1 94.9 98.2
7 20 ._;/ e ..<,§:.~:z~f‘:'ﬁf'f@ff— Void Ratio 0.578 | 0.805 | 0.575
£/ P || | Woter Content, % 227 .| 225 21.6 -
w I/ e i ! @ | Dry Density, pcf 104.8 | 105.1 106.8
2 15_%/’”4; """"" AR T ~ | | Saturations, % 100.0 | 100.0 | 100.0
g {f// 1 : - {2) Void Ratio 0.614 | 0.609 0.584
ol S S | ®[Back Press., psi 99.97 | 100.1 100
| : 1 | |Ver. Eff. Cons. Stress, psi | 7.029 { 13.9 | 20.95
; Shear Strength, psi 10.43 | 12.44 | 16.71
S . o T " | Strain at Failure, % 18.2 17.8 17.2
I i | i i Strain Rate, %/min 0.06 .| 0.06 .| 0.06
0 —t B-Value 0.00 0.00 0.00
0 5 10 15 20 Measured Specific Gravity 2717 2.71° 2,71
VERTICAL STRAIN, % Crquid Limit . - T
Plastic Limit - -—— -—-
Project: PLUM CREEK SITE #6 DAM ! 1 ] : ‘
RC% Location: TX !: ' ]t % E E :,
-« | Project No.: 14-1062 ; 5 E E i : g
Natural Boring No.: F14-104A ! P L : !
?i?@:ﬁim Sample Type: CORE
Sorvice Description: F14-104A

Remarks:

Fri, 29-AUG-2014 10:37:51




NRCS Soil Mechanics Center

Lincoln, NE .
Mohr Circle Program

SITE NAME: Plum Creek Site #6
STATE: Texas
SAMPLE NO: 14-1062 UU

Total Strength Parameters:

9/15/2014
2:01 PM

Zero Cohesion:

PHI: 49=degrees 4.9 degrees Slope y=
Failure Criterion: C: BY-=pst 9.15 psi
[] Maximum Dev. Stress Effective Strength Parameters:
[] Maximum Stress Ratio PHI' : 479 degrees 4.9 degrees Slope y=
[C] Max. Pore Pressure c: 4317 psf 9.15 psi
<= 10 % Strain ¢ of Stress path anlalhy?.is for E4ffge§tive:
[] Selected Points c> oz ek A p: :. 9.1.1 piijrees

(All inputed values in the chart are in psi)

CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
i 21.4 0.001 10.0
14 222 0.001 10.0
21 24.0 0.001 10.0
Backpressure Saturated UU - ¢ = 0°
15 S— S _— p———
i s
n - =) —
710 |
2 |
m L
()] B
g5
by A
. 1
m »
_a:.a g
wo B N 1 T T T T T N [ e s s ey ey [ s s s s e sy Iy v |
0 10 20 30 40 50
Normal Stress (psi)




IIIIIIIIIIIIIIIIIII

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

IlIIllIII’IIlIIlIII

30 e
] Max. Shear | i i i i B
- c = 9.55 psi | E | 1: -
11¢ =50 | l | ! I
1 [tan ¢ = 0.09 | | | |
20— - { ! P e R M ] -
] | L
i ! B
- i : L
o 4 I L
S E i
i l C
10 2 m momm o B mmmmm R -
i , i
: | ;
4 ! R
] ‘ , L
] | [
i |
1 | o K
0 T L B s o e
0 50 60
Symbol O A M
Sample No. 14-1062| 14-1062|14-1062
39 l : I | ' : l Test No. 1 2 3
. | | | - | Depth N/A N/A N/A
04 - P I I || Tested by SKK SKK SKK
] | i | | |Test Date 9/9/14 | 9/9/14 | 9/9/14
‘: | Checked by SKK SKK SKK
o ; Check Date
g_ Diameter, in 1.395 1.398 1.394
g Height, in 3.02 3.018 | 3.021
= Water Content, % 20.6 20.2 20.2
% Dry Density, pcf 107.7 107.9 108.7
e Saturation, % 98.1 96.3 98.1
@ Void Ratio 057 | 0.568 | 0.556
Confining Stress, psi 7 14 21
Undrained Strength, psi 11.09 11.8 12.43
Max. Dev. Stress, psi 2217 23.59 24.86
I Strain at Failure, % 17.2 15.7 15.2
i Strain Rate, %/min 1 1 1
i Measured Specific Gravity 2.71 2.71 2.71
0 5 10 15 20 Liquid Limit _— - —-—=
VERTICAL STRAIN, % Plastic Limit o o .
Plasticity Index ——- —== -
Project: PLUM CREEK SITE #6 DAM — R | ] .
Location: TX i i i i i i i i
Project No.: 14-1062 | Dl V] Pl |
Natural Boring No.: F14-104A E E i i I} i i ‘}
o Sonoe oo cor =
Service Description: F14-104A

Remarks:

Mon, 15-SEP-2014 11:18:45

Phase calculations based on start and end of test.




$=20.0° |
. T 320 psE |
NRCS Soil Mechanics Center f, f é‘) L g
Lincoln, NE 7 = LYo /

C = gopsF
Mohr Circle Program

SITE NAME: Plum Creek 6
STATE: Texas
SAMPLE NO: 14-1064
Total Strength Parameters:

9/2/2014
1:14 PM

Zero Cohesion:

PHI: 19.8 degrees 19.8 degrees Slope y=
Failure Criterion: C: 319 psf 2.22 psi
(] Maximum Dev. Stress Effective Strength Parameters:
Maximum Stress Ratio PHI": 25.1 degrees 25.1 degrees Slope y=
[] Max. Pore Pressure oF 356 psf 2.47 psi
[] <= 15% Strain Stress path analysis for Effective:
[] Selected Points PHI': 2¢#.¢  degrees
é's 50 pst
(All inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 13.9 3.1 2.3
14 20.5 54 3.6
21 27.8 7.4 5.6
¢ Total Stress ¢ Effective Stress Total == e=eEffective
y = 0.3592x + 2.2153 ’ R2 = 1
R? =0.9999
20 : : L .
p—
)]
o 15
'
&
S 10
hd
(7p]
| S
© O
(]
7
0 7I 1 1 13 1 k ! L I; 1 l;,,l,,l ! 1 L I,l 1 | 1 1 1 1 ¥ ! 1 1 1 H I, I‘I I»I I» 1
0 10 20 30 40
Normal Stress (psi)




CONSOLIDATED UNDRAINED TRIAXIAL TEST

6 10 ] I 1 ! 1 I 1 | ]
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| | i ! I ' I L
I L - | | I ! C
O |l _5 T i T ! T i T I T
0 5 10 18 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
30 | N N Y T N | I | SN TN N N N N I i | L | NS TN N N N I I B | b b 1 1 1 3. 1.1 ! I (N S B T NS (RN I O U G AN OO G P Y
i | I 1 | | N
g Max. Shear ! \ ] : L
. | | L
1|’ = 0.945 psi : ! 1 ! -
11¢ =258 | | | | i
* I |
] | | L
1 [tan ¢ = 0.48 E ! i ! C
a1 [ S . o s ] L
o | | ) | | B
i | | | i | L
= ! | d I . »
% I ! l ] i -
Q. o I : I “ I L
= | | | | | i
1 : ! : :~ ! .
. I b e S S S r
4 : 7 : : : L
- I A1 I | | =
i I i | | I L
] . : | | | -
] 7 : | ‘ , L
o y i I g \ L
_ il | | | | L
al= b ] o~ | | | | | :
1 l i | | I L
o rrT T T T Tr1TT i L L L L L | E B 1T 1T F € B J i T rrrrrr 1T | rrrrrrrorrT i T T T 17T 1T T 1T
0 L2257 10 20 30 40 50 60
ﬁ = )upé’? D, psi
c =g psf
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O | 14-1064 1 N/A SKK 8/20/14 SKK 14-1064-07eng.dat
A | 14-1064 2 N/A SKK 8/20/14 SKK 14-1064-14eng.dat
[M]14-1064 3 N/A SKK 8/20/14 SKK 14-1064-21eng.dat
\OJ N RCS Project: PLUM CREEK SITE #6 DAML_ocation: TX Project No.: 14-1064
gatura' Boring No.: F14-105 Sample Type: CORE
esources T
Conservation Description: F14-105
Service Remarks:

Tue, 02-SEP-2014 13:08:39
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

30 b b b Lo Lo 1
; Max. Shear | 1 E 5 E I
: ¢ = 3.94 psi E 3 1 S E
11¢ =183 : { : I i
1 [ton ¢ = 0.33 i
20 ' T A e EERRREEEEE -
2] | | i
5 | | :
odo S e S NI o] -
0 t+rrrrrriT .1..||.H;H.I-H--%H....H.
0 10 20 30 40 50 60
p', psi
Symbol O A O
Sample No. 14-1064 | 14-1064 | 14-1064
35 T Test No. 1 2 3
- - | Depth N/A N/A N/A
30— W,JM,EW + Diameter, in 1.397 | 1392 | 1398 .
| T ; | Height, in 3.024 | 3.023 | 3.019.
/S : T | Water Content, % 262 | 275 25.5
- 25 “*”/j/”f”;;j_;;;“—f-:;"“;” =TT I'E | Dry Density, pef 98.78 | 96.88 | 99.75 |,
S B A P - Saturation, % 98.7 99.0 98.1
B 20 i’ foqmmee- e P - Void Ratio 0.725 | 0.759 | 0.709
= / : 1 : || | Woter Content, % 28.2 28.7 4 258
o |/ ; e R 2| Dry Density, pcf 96.3 95.52 100.1
g 15_;”//*”/ """"" = | [ Saturations, % 100.0 | 100.0 | 100.0
o ~1[/"/ | : - | 8 [ Void Ratio 077 | 0.784 | 0.703
10_{;;1”_4. EE, IR S _|®[Back Press., psi 99.96 | 100.1 | 100.1
i l ! : | |Ver. Eff. Cons. Stress, psi | 7.037 | 13.88 | 20.92
Shear Strength, psi 8358 | 1251 | 14.64
ST T . ™ [strain at Failure, % 14.8 15.7 15.1
: : © | Strain Rate, %/min 0.06 0.06 .| 0.06,
0 —t— A B-Value 0.00 0.00 0.00
0 5 10 15 20 Measured Specific Gravity 2.73 - 2.73 ., 2.7%
VERTICAL STRAIN, % Uiauid Limit o . .
Plastic Limit - ——- -
Project: PLUM CREEK SITE #6 DAM — | - E
D\E %CS Location: TX :, o s X : ‘
' J| Project No.: 14-1064
Natural Boring No.: F14-105 ! Ll Dl : :
Resources Sample Type: CORE : R | : :

Service

Conservatio

n

Description: F14-105

Remarks:

Fri, 29-AUG-2014 10:46:15




NRCS Soil Mechanics Center

Lincoln, NE ,
Mohr Circle Program

SITE NAME: Plum Creek Site #6
STATE: Texas
SAMPLE NO: 14-1064 UU
Total Strength Parameters:

9/15/2014
2:05 PM

Zero Cohesion:

PHI: =26—"degrees -2.6 degrees Slope y=
Failure Criterion: C: 4463 pst 8.08 psi
[] Maximum Dev. Stress Effective Strength Parameters:
[] Maximum Stress Ratio PHI': =26~ degrees -2.6 degrees Slope y=
[[] Max. Pore Pressure o 163~ psf 8.08 psi
<= 10 % Strain {zé' oO° Stress path analysis for Effective:
[] selected Points o ‘ Alpha' : -2.6 degrees
c= 022 psE . .
, a': 8.07 psi
(A1l inputed values in the chart are in psi)
CELL PRESSURE DEVIATOR STRESS PORE PRESSURE PERCENT STRAIN
AT FAILURE AT FAILURE (Optional Entry)
7 14.9 0.001 10.0
14 14.1 0.001 10.0
21 13.6 0.001 10.0
Backpressure Saturated UU - ¢ = 0°
10 e e
] <
: = e —arm— ,.‘.«.%.-h..._. .4.¢.
7)) i
=
n O
8 &
i
i i
(7))
e i
© i
2
wo L_J kLt k3 __E & R b Bk L b L R _E R R __E R g b g .} E i1 F 3 ¢} I
0 10 20 30 40 50
Normal Stress (psi)




UNCONSOLIDATED UNDRAINED TRIAXIAL TEST

30 NV A Y I TN Y A T | I Ll 1 I‘I } I I 3 ! | 390 T T S I S S | I | N T T U DUV S W | ! | N T SO N T T 1 | N N I I N T N T
N | | 1 | | L
. Max. Shear ! : : : -
] ! | -
{|c = 9.61 psi l ! 1 ! -
~ | 1 -
4]¢=-50 ! I : ; -
] . | i
1 [tan ¢ = -0.09 | ! | ! L
20 I ! oo T Ammmm e -
- 1 ( ] -
i | ( | |
4 ! | |
—_ | | | '
2] -1 | ' | =
a 4 1 \ 1 L
S | ! ! -
. | | t B
] , ! | C
4 | | i -
10 — e bommmmmme s R -
] ! | .
j ~ | o i
] . ! L
. \\ | i -
. Ay | ! -
\ | 1
- | I r
- | | -
O 1T T 1 |1I T 1 1 | T 1T T 1T T 1T 1777 i P r T 1T 17T 1P 1T
0 40 50 60
p, psi
Symbol 0] A 0
| Sample No. 14-1064 | 14-1064 | 14-1064
35 | | : Test No. 1 2 3
I | I
T ! ! ! - Depth N/A N/A N/A
30t----- H I ] | Tested by SKK SKK SKK
I i f
| ! : ! i Test Date 9/10/1419/10/14|9/10/14
i | Checked by SKK SKK SKK
S NS A B |
= 25 | X | Check Date
)]
a | | | - | Diameter, in 1.398 | 1.39 | 1.394
ﬁ 20 b - oo 7: ______ E ,,,,,, :r ______ L | Height, in 3.022 3.025 3.021
% | ! ! ! || Water Content, % 26.3 27.1 26.6
x : | ' Dry Density, pcf 88.51 97.76 98.8
4
e ' Saturation, % 98.3 99.7 100.2
g Void Ratio 0.73 0.743 0.725
Confining Stress, psi 7 14 21
Undrained Strength, psi 8.308 7.564 7.18
Max. Dev. Stress, psi 16.61 15.13 14.36
Strain at Failure, % 18 18 17.1
Strain Rate, %/min 1 1 1
Measured Specific Gravity 2.73 2.73 2.73
Liquid Limit -—- - —-——=
VERTICAL STRAIN, % Plastic Limit - - -
Plasticity Index - ——— -
Project: PLUM CREEK SITE #6 DAM r 1 T 1 T 1 T 1
| i i i i | i |
N RCS Location: TX ! N N N !
Project No.: 14-1064 | il Dl bl |
| | | i I | I t
Natural Boring No.: F14-105 : vl b - !
Resources ~ N r v ;
. S le Type: CORE
Conservation| =208 YPe
Service Description: F14-105
Remarks:

Phase calculations based on start and end of test.
Mon, 15-SEP-2014 11:23:00



Attachment 5

Permeability Test Data, 9 sheets



WORK ASSIGNMENT SHEET

FY: 14 Work Assignment No.: 113
Assigned by: RM Date: 7/14/14 Target Date:  8/14/14 14/14 DAM
OPERATION: Permeability 2.8-inch or 4.0-inch Undisturbed LTS Entry\
Work Completed by: % M‘K Date
Fund: WRHB Type: Rehab Recordedby: _ Date:

Plum Creek Site #6 Dam , TX

Flexwall permeability test. L:% EG g LA?E @

Criteria:

These tests will be run only if the requested shear testing on samples 14-1059 and 1062 are completed.
NO Index on these samples - same as 1059 and 1062 - respecitively.

Route sheet along with samples to perm run at the completion of shear testing.

REGULATED.
o Page 1
14-1060 (Cores) Gs=_Z/f  vd= wosg i
2 77 —
k= §, 71/]1/;’() Day: /5
k= Day:
k= Day:
O
W\
V. 14-1063 (Cores) Gs= J.l¥  v= W, =
-b
k=_2.700 X0 Day: /5
k= Day:
k= Day:

S:\Projects\FY2014\14-113 TX Plum Creek 6\Perm Plum Creek 6.xls Updated: 7/17/2014, 7:25 AM



NRCS-ENG-354
Rev. June 2004

File Code ENG-210-22

U.S. Department of Agriculture
Natural Resources Conservation Service

Soil Mechanics Laboratory Data

Sheet 1 of 3

Mechanical Analysis s Moistur_e-De_nsity ' .
4/20/11 TEXAS (WF-07) Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlfienr:i’gg % s | o= Rslgt::;:r'gs :;nisgg):g Special Tests
Lab. ‘ . 2 | T | & o Modified
Sar?wple NFfmlt?er Location and Description S_?_”;‘:e Depth Fines Sand Gravel g 2 S Max Gs
u Y 5 o
No. Plum Creek Site 6 ft. #200 | #140 | #60 | #40 | #20 | #10 | #4 | 38" [ 12" [ 34" [ 1 1) 3 [LL Pl B | S| A& Curve Yo |wo% Yo |wy%
0.002]0.005| 0.02 | 0.05 | 0.074]|0.105/0.250| 0.42 | 0.84 | 2.0 | 4.76 [9.525] 12.7 [19.05]| 254 | 38.1 | 76.2 = No. df p.c.f.
14- (Hays COUI"Ity) mm | mm | mm|[mmJ]mm | mm | mm | mm|{mm | mm | mm/| mm | mm [ mm | mm | mm | mm 2 p-C.I.
1057 | 1.1 [F14-94 Core 48 | 66 | 89 | 94 | 98 100 6344 | CH| 1 102.7|122.4|2.71 o= fgéoo .
' e = ps
For CU CuU o = 28.0°
Wsat= [ 23.9 c' =130 psf
$=0.0°
uu ¢ = 1440 psf
1058 | 2.1 [F14-97 Core 47 | 65| 87 | 92 | 94 100 56 40| CH| 1 103.5|121.5(2.71 o= 129550 .
' €= ps
For CU CuU o = 28.0°
Wsat= [ 23.4 c' = 165 psf
$=0.0°
uu ¢ =950 psf
1059 | 3.1 [F14-101 A Core 50 | 64 | 86 | 92 | 96 100 58 42| CH| 1 100.9123.3|2.72 o= ?:3;500 .
' €= ps
For CU CuU ¢ = 25.0°
Wsat= [ 25.1 c' =110 psf
$=0.0°
uu ¢ = 1140 psf
1060 | 3.1 |F14-101C Core 94.9 (22.5|2.71 Permeability cm/s
For Permeability k | 8.7x10°
Back up to 101 A Wsga= [ 28.9
1061 | 3.2 [F14-102 A Core 70 | 91 [ 100 7249 |1 CH| 1 100.2|124.6(2.73 o= 52;500 .
' €= ps
For CU CuU o = 44.0°
Wsat= | 25.7 c' =0 psf
$=0.0°
uu c = 1455 psf
Date Reported: Initials:




NRCS-ENG-354 U.S. Department of Agriculture Soil Mechanics Laboratory Data

Rev. June 2004 Natural Resources Conservation Service
File Code ENG-210-22 Sheet 2 of 3
Mechanical Analysis S Moisture-Density ) .
4/20/11 TEXAS (WF'O7) Grain Size Distribution Expressed as Percent Finer by Dry Weight Atlfienr:i)gg E = 2 Rslgi:):j:r'gs g:nisgg)aet:\ Special Tests
= — c -
Lab. . i 7 , o o Modified
Sar?wple NFfmlt?er Location and Description S_?_”;‘:e Depth Fines Sand Gravel § 2 g Max Gs
u . Y| o
No. Plum Creek Site 6 ft. #200 | #140 | #60 | #40 | #20 | #10 | #4 | 3/8" [ 12" | 34" | 1" |112°[ 3" |LL |PIL| B S A Curve Y |[Wo% Yo |wy%
0.0020.005| 0.02 | 0.05 [0.074[0.105[0.250| 0.42 | 0.84 | 2.0 | 4.76 |9.525| 12.7 [19.05| 25.4 | 38.1 | 76.2 b= No. ; p.c.f.
14- (Hays County) mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm ) p'C' .
1062 | 304 |F14-104 A Core 45 |1 55 74 | 80 | 85 100 52| 35| CH| 1 106.7(20.9(2.71 o= 3(7);500 .
' Jec= ps
For CU Ccu o = 28.0°
Wsa=[21.6 ¢' = 165 psf
¢ =0.0°
uu c = 1625 psf
1063 | 304 |F14-104 B Core 101.7(20.6|2.68 Permeability cm/s
For Permeability k | 28x10°
Backup to 104 A Wsgat= [ 24.0
1064 | 304 |F14-105 Core 52 | 66 | 84 | 92 | 97 100 64|46 | CH| 1 98.5(26.4|12.73 o= 3(2)-000 .
' Jec= ps
For CU Ccu o = 28.0°
Wsat= [ 26.7 ¢' =80 psf
¢ =0.0°
uu ¢ = 1020 psf

Date Reported: Initials:




National Scil Mechanics Center

9/9/2014

Lincoln, NE Permeability Test Data 12:19 PM
Project: Plum Creek site #6 Dam
State: TX.
Lab No: 14-1060
Test Conditions: 4.0" Core
Additional Information:
Specific Gravity (Gs): 2.71
Maximum Dry Density: 94.9 pef
Optimum Moisture: 22.5 percent
Perm Cell No.: 1
Additive Type and Rate: Ibs/sq.ft. of
Initial Average Diameter of Specimen: 3.850 inches End Area: 11.642 sq. inches
Initial Average Height of Specimen: 3.355 inches Volume of Specimen: 39.058 cubic inches
Initial Moist Weight of Specimen: 1191.14 gms. Moist Unit Weight: 116.18 pcf
3.8095 (multiplication factor to convert gms/cubic inch to pcf)
Initial Cell Burette Reading Before Backpressure: 3.00
Cell Burette Reading After Backpressure: 11.40
Cell Pressure After Backpressure: 103.0 psi
Cell Burette After Equalization: 14.00 Gradient
Cell Pressure After Equalization: 105.0 psi Pressure
Date/time: Total per Total Diff.:
Average Permeability (k) for each run: Start End Each Run: Elapsed Time: (psi)
1st Run  2.374E-05 cm/sec 8/25/14 7:00 AM 8/25/14 9:40 AM 2.67 hrs, 2.67 hrs.
2nd Run  1.723E-05 cm/sec 8/25/14 9:40 AM 8/26/14 9:00 AM  23.33 hrs. 26.00 hrs.
3rd Run  1.311E-05 cm/sec 8/26/14 9:00 AM 8/27/14 9:35 AM  24.58 hrs. 50.58 hrs.
4th Run  1.173E-05 cm/sec 8/27/14 9:35 AM 8/28/14 8:20 AM 22.75 hrs. 73.33 hrs.
5th Run  1.155E-05 cm/sec 8/28/14 8:20 AM 8/29/14 8:05 AM  23.75 hrs. 97.08 hrs.
6th Run  1.182E-05 cm/sec 8/29/14 8:05 AM 9/2/14 11:05 AM  89.00 hrs. 196.08 hrs.
7th Run  1.027E-05 cm/sec 9/2/14 11:05 AM 9/3/14 9:15 AM 2217 hrs. 218.25 hrs.
8th Run  9.663E-06 cm/sec 9/3/14 9:15 AM 9/4/14 9:45 AM  24.50 hrs. 242.75 hrs.
9th Run  9.573E-06 cm/sec 9/4/14 9:45 AM 9/5/14 8:30 AM  22.75 hrs. 265.50 hrs.
10th Run  8.746E-06 cm/sec 9/5/14 8:30 AM 9/8/14 9:44 AM  73.23 hrs. 338.73 hrs.
11th Run cm/sec hrs. hrs.
12th Run cm/sec hrs. hrs.
13th Run cm/sec hrs. hrs.
14th Run cm/sec hrs. hrs.
15th Run cm/sec hrs. hrs.
16th Run cm/sec hrs. hrs.
17th Run cm/sec hrs. hrs.
18th Run cm/sec hrs. hrs.
Note:
Ambient Water Temperature (nearest 0.5 deg): 22.5 deg.Celcius -Start and End Times based on the start and end of each days run.
-Elapsed Time based on the accumulation of each run whether
Recorded Permeability: 8.749E-06 cm/sec continuous or not.
-Average Permeability is based on four readings within parameters.
Final Cell Pressure for the Recorded Perm: 105.0 psi
Final Base Pressure for the Recorded Perm: 100.0 psi (Use only the External Burette for the Cell Reading)
Final Gradient Pressure Difference: psi Initial Cell Burette Reading Before Backpressure: 3.00
Final Cell Burette Reading After Cell is Tore Down: 11.40
Final Moist Weight of Specimen+Container: 1428.18 gms. Cell Burette Reading for Recorded Perm Result:
Final Dry Weight of Specimen+Container: 1158.26 gms. Final Cell Burette Reading for Recorded Perm Resutt: 15.70
Weight of Container: 185.69 gms. Estimated Correction for Compressed Water: 6.78
Weight of Water: 269.92 gms. Estimated Initial/Final Cell Burette Reading: 17.32
Weight of Dry Specimen: 972.57 gms. Estimated Consolidation at the End of the Test: 5.92
Initial Dry Density: 94.86 pcf
Percent of Maximum Dry Density: 100.00 % Estimated Final Volume Change of Burette: 1.283 cubic inches
Initial Percent Moisture in Ref. to Optimum: 0.00 % Estimated Final Volume of the Specimen: 37.775 cubic inches
Final Dry Density: 94.86 pcf Estimated Final Dry Density: 98.08 pef
Percent of Maximum Dry Density: 100.00 % Percent of Maximum Dry Density: 103.40 %
Final Percent Moisture in Ref. to Optimum: 5.28 %

22.47 percent
27.75 percent
28.88 percent
77.81 %
96.10 %

Initial Water Content:
Final Water Content:
Saturated Moisture:
Initial Percent Saturated:
Final Percent Saturated:

Note: Initial and Final Densities are considered to be the same
unless the Cell Burette Volume is monitered.

Checked by: LLS

Note: The Specimen is not directly measured to achieve the Final Dry Density,
but is measured from the Difference in Volume of the Cell Burette
to achieve an Estimated Final Dry Density. This Volume is assumed
to be the Volume during the test for the Recorded Perm Result. Rebound
of the Specimen may occur when the pressure is released.

inches
inches

Final Measured Average Diameter of Specimen:
Final Measured Average Height of Specimen:
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10th Run 9/9/2014

Project: Plum Creek site #6 Dam 12:17 PM
State: .
Lab No: 14-1060
Test Conditions: 4.0" Core
Additional Information:
Perm Cell No.: 1
Initial Average Diameter of Specimen: 3.850 inches
initial Average Height of Specimen: 3.355 inches
Cross-Sectional End Area of the Specimen: 11.642 sq. inches
10th Run
Cell Pressure: 105.0 psi
Base Pressure: 100.0 psi
Gradient Pressure Difference: psi
initial Cell Burette Reading for this Run: 15.70  (used to determine Swink or Swell Potential)
Ambient Water Temperature (nearest 0.5 deg): 22.5 deg.Celcius 0.942 Correction Factor (Ry)
Is the Large Burette being Used? YES (yes or no)
Calibrated Area of the Inlet Burette: 0.195610 sq. cm
Calibrated Area of the Outlet Burette: 0.195880 sq. cm
Calibrated Area of the Large Inlet Burette: 3.429780 sq. cm
Calibrated Area of the Large Outlet Burette: 3.434870 sg. cm
Day of Run (ie Day 1, Day 2, Day 3 etc.). DAY 15
Date/time for the entire run (exact format needed): 9/5/14 8:30 AM Start
9/9/14 12:06 PM 9/8/14 9:44 AM End (At the Last Recorded Reading for this Run)
Total Running Time per Run: 73.23 hrs.
Start and End Times based on the start and end of each days run.
Readings:
1st 2nd 3rd 4th note:
Initial Cell Burette Reading of Inlet: 0.70 0.82 0.94 1.06 After the 4th Reading,
Initial Cell Burette Reading of Outlet: 9.40 9.28 9.16 9.04 the 1st Readings are
Final Cell Burette Reading of Inlet: 0.82 0.94 1.06 1.17 reptaced by the 2nd
Final Cell Burette Reading of Outlet: 9.28 9.16 9.04 8.93 Readings and so forth.
Time Between Readings (min.): 10 10 10 10 Then the new 4th
Total Elapsed Time (min): 10 20 30 40 Readings can be inputed.
Cross-Sectional Area of the Input Burette a,, (sq. cm): 3.429780 3.429780 3.429780 3.429780
Cross-Sectional Area of the Outlet Burette a,, (5q. cm): 3.434870 3.434870 3.434870 3.434870
Length of Specimen L (cm): 8.5622 8.522 8.522 8.522
Cross-Sectional End Area of Specimen A (sq. cm): 75.107 75.107 75.107 75.107
Time elapsed between determinations ¢ (sec): 600 600 600 600
Head loss across the specimen attime t h; (cm): 44.4100 43,1839 41,9578 40.7318
Head loss across the specimen attime t, h, {cm). 43.1839 41.9578 40.7318 39.6078
Falling Head Permeability K (cm/sec): 9.086E-06 9.347E-06 9.625E-06 9.081E-06

Corrected Falling Head Permeability K (cm/sec). 8.559E-06 8.805E-06 9.066E-06 8.554E-06

(corrected for temperature at 20 deg. Celcius)

Average K: 9.285E-06 cm/sec (See Equation 3 of ASTM D 5084-80 for Computation of K)
Average Corrected K: 8.746E-06 cm/sec ( Average Corrected K = Average K x RT)
Ratio of K to the Average K: 0.979 1.007 1.037 0.978

Ratio of K should be between 0.75 and 1.25 if Average K> 1.0 x 10® cmy/sec.
Ratio of K should be between 0.50 and 1.50 if Average K < 1.0 x 108 cm/sec.
Also the plot of K vs. Time shows no significant upward or downward trend.

Volume of Inflow (ml): 2.104 2.104 2.104 1.929 Total:  8.241
Volume of Outfiow (mi): 2.104 2.104 2.104 1.929 Total:  8.242

Outflow / Inflow: 1.000 1.000 1.000 1.000 Average: 1.000

Ratio of Qutflow/Inflow should be between 0.75 and 1.25.

Head Loss/Gain between time t and t, (cm): 1.2261 1.2261 1.2261 1.1239
Ratio of Head Loss Initial to Final for each Reading: 2.84% 2.92% 3.01% 2.84%
Head Loss as compared to the Initial Head: 0.97 0.94 0.92 0.89

For soft compressible specimens may need to keep initial final head loss < +-5%.
Head Loss should not be less than 0.75 of the initial head.

Initial Hydraulic Gradient: 5.211 5.068 4.924 4.780
Final Hydraulic Gradient: 5.068 4.924 4.780 4.648
ASTM Suggested Maximum Hydraulic Gradients: 2 for K rates of 1.E-03 cmisec to 1.E-04 cm/sec
5 for K rates of 1.E-04 cm/sec o 1.E-05 cm/sec
10 for K rates of 1.E-05 cm/sec to 1.E-06 cm/sec
20 for K rates of 1.E-06 cmisec to 1.E-07 cm/sec
30 for K rates of 1.E-07 cm/sec or less

For soft compressible specimens may need to use an hydraulic gradient less then 10.



National Soit Mechanics Center
Lincoln, NE

Project:
State:
Lab No:

Test Conditions:
Additional Information:

Specific Gravity (Gs):

Maximum Dry Density:

Optimum Moisture:

Perm Cell No.:

Additive Type and Rate:

Initial Average Diameter of Specimen:
Initial Average Height of Specimen:
Initial Moist Weight of Specimen:

Initial Cell Burette Reading Before Backpressure:

Cell Burette Reading After Backpressure:
Cell Pressure After Backpressure:

Cell Burette After Equalization:

Cell Pressure After Equalization:

Average Permeability (k) for each run:

1st Run
2nd Run
3rd Run
4th Run
5th Run
6th Run
7th Run
8th Run
9th Run
10th Run
11th Run
12th Run
13th Run
14th Run
15th Run
16th Run
17th Run
18th Run

Ambient Water Temperature (nearest 0.5 deg):

Recorded Permeability:

Final Cell Pressure for the Recorded Perm:
Final Base Pressure for the Recorded Perm:
Final Gradient Pressure Difference:

Final Moist Weight of Specimen+Container:
Final Dry Weight of Specimen+Container:
Weight of Container:

Weight of Water:

Weight of Dry Specimen:

Initial Dry Density:
Percent of Maximum Dry Density:
Initial Percent Moisture in Ref. to Optimum:

Final Dry Density:
Percent of Maximum Dry Density:
Final Percent Moisture in Ref. to Optimum:

Initial Water Content:
Final Water Content:
Saturated Moisture:
Initial Percent Saturated:
Final Percent Saturated:

Permeability Test Data
Plum Creek Site #6 Dam
>
14-1063
4.0" core
2.68
101.7 pof
20.6 percent
2
lbs/sq.ft. of
3.821 inches End Area: 11.467 sq. inches
4.002 inches Volume of Specimen: 45.890 cubic inches
1477.14 gms. Moist Unit Weight: 122.62 pof
3.8095 (multiplication factor to convert gms/cubic inch to pcf)
3.00
13.30
103.0 psi
14.30 Gradient
105.0 psi Pressure
Date/time: Total per Total Diff..
Start End Each Run: Elapsed Time: (psi)
6.961E-06 cm/sec 8/25/14 7:00 AM  8/25/14 10:00 AM 3.00 hrs. 3.00 hrs.
4.861E-06 cm/sec 8/25/14 10:00 AM 8/26/14 9:30 AM  23.50 hrs. 26.50 hrs.
4.930E-06 cm/sec 8/26/14 9:30 AM  8/27/14 10:15 AM  24.75 hrs. 51.25 hrs.
4.483E-06 cm/sec 8/27/14 10:15 AM 8/28/14 8:45 AM 2250 hrs. 73.75 hrs.
4.328E-06 cm/sec 8/28/14 8:45 AM 8/29/14 8:30 AM  23.75 hrs. 97.50 hrs.
3.435E-06 cm/isec 8/29/14 8:30 AM 9/2/14 10:00 AM  97.50 hrs. 195.00 hrs.
3.191E-06 cm/sec 9/2/14 10:00 AM 9/3/14 9:15 AM  23.25 hrs. 218.25 hrs.
3.310E-06 cm/sec 9/3/14 9:15 AM 9/4/14 9:45 AM  24.50 hrs. 242.75 hrs.
3.091E-06 cm/sec 9/4/14 9:45 AM 9/5/14 8:20 AM  22.58 hrs. 265.33 hrs.
2.760E-06 cm/sec 9/5/14 8:20 AM 9/8/14 9:44 AM  73.40 hrs. 338.73 hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
cm/sec hrs. hrs.
Note:
22.5 deg.Celcius -Start and End Times based on the start and end of each days run.
-Elapsed Time based on the accumulation of each run whether
2.760E-06 cm/sec continuous or not.
-Average Permeability is based on four readings within parameters.
105.0 psi
100.0 psi (Use only the External Burette for the Cell Reading)
psi Initial Cell Burette Reading Before Backpressure: 3.00
Final Cell Burette Reading After Cell is Tore Down: 10.90
1698.77 gms. Cell Burette Reading for Recorded Perm Result: 7.90
1401.90 gms. Final Cell Burette Reading for Recorded Perm Result: 14.90
176.72 gms. Estimated Correction for Compressed Water: 6.97
296.87 gms. Estimated Initial/Final Cell Burette Reading: 7.93
1225.18 gms. Estimated Consolidation at the End of the Test: -2.97
101.71 pef
100.00 % Estimated Final Volume Change of Burette: -0.626 cubic inches
0.00 % Estimated Final Volume of the Specimen: 46.517 cubic inches
101.71 pef Estimated Final Dry Density: 100.34 pef
100.00 % Percent of Maximum Dry Density: 98.65 %
3.66 %

20.57 percent
24.23 percent
24.04 percent
85.55 %
100.79 %

Note: Initial and Final Densities are considered to be the same
unless the Cell Burette Volume is monitered.

Checked by:

LLS

9/9/2014
12:23 PM

Note: The Specimen is not directly measured to achieve the Final Dry Density,
but is measured from the Difference in Volume of the Cell Burette
to achieve an Estimated Final Dry Density. This Volume is assumed
to be the Volume during the test for the Recorded Perm Result. Rebound
of the Specimen may occur when the pressure is released.

Final Measured Average Diameter of Specim
Final Measured Average Height of Specimen

en:

inches
inches



L1-3000°L

¢ TON |90 wied

01-3000°
uny yigt  siy 09S/Wo
unyg yiZt siy 29S/Wo
uny yigl sy 29S/D
uny Yist siy 09S/WD 60-3000°}
uny Uiyt siy 29S80
unyg yligl  "siy 095/W2
uny yigl  'siy 29S/Wo
uny yip L ‘Siy 09S/WD 80-3000°
unyg Yylol  "siy €4°8e€  09S/Wid 90-309.L°¢C
uny uis SIY €£°G9¢  09S/Wd 90-3160°€
uny yig 'SIY GL'ghe  08S/WO 90-I01E'C
ung yiL SIY GZ'8Le  09S/WO 90-JI61'E £0-3000°}
uny yio ‘SIYy 00°G6F  O8S/Wd 90-3SEV'E
uny Qs 81y 09°/6 09S/Wd 90-38CE v
uny yiy Siy §L°EL 09S/Wo 90-ILBY Y
uny pig 'Sy §2° 1S 00S/Wo 90-30E6' v 90-3000°t
uny pug 'Siy 05°9¢ 09S/Wo 90-3198°%
ungis. "SIy 00°€ 085/W0 90-3196'9 g » - -
:awi] pasde|g  :ayey Algesuuad }A
S0-3000°1
suny ||e 10} [e1oL
9100 ,0'¥ $0-3000' 1
ISUOIHPUOD) 1S9
€901-¥L ‘ON ge7
£0-3000° L
0000t 00°0s¢ 00°00¢ 00052 00002 0005+ 0000} 00°0S 000

X1 -elels
(sinoy) swiL
weq 9# slig X8alp wn|d
1109fod
d awil] ‘sA Ajjigqesautay

Nd €221
¥102/6/6

(oas/wd) Ajigeswiag



10th Run 9/9/2014

Project: Plum Creek Site #6 Dam 12:21 PM
State: X
Lab No: 14-1063
Test Conditions: 4.0" core
Additional Information:
Perm Cell No.: 2
Initial Average Diameter of Specimen: 3.821 inches
Initial Average Height of Specimen: 4.002 inches
Cross-Sectional End Area of the Specimen: 11.467 sq. inches
10th Run
Cell Pressure: 105.0 psi
Base Pressure: 100.0 psi
Gradient Pressure Difference: psi
Initial Cell Burette Reading for this Run: 14.90 (used to determine Swink or Swell Potential)
Ambient Water Temperature (nearest 0.5 deg): 22.5 deg.Celcius 0.942 Correction Factor (Ry)
Is the Large Burette being Used? YES (yes or no )
Calibrated Area of the Inlet Burette: 0.194530 sqg. cm
Calibrated Area of the Outlet Burette: 0.181350 sq. cm
Calibrated Area of the Large Inlet Burette: 3.664200 sq. cm
Calibrated Area of the Large Outlet Burette: 3.048070 sq. cm
Day of Run (ie Day 1, Day 2, Day 3 etc.): DAY 15
Date/time for the entire run (exact format needed): 9/5/14 8:20 AM Start
9/9/14 12:21 PM 9/8/14 9:44 AM End (At the Last Recorded Reading for this Run)
Total Running Time per Run: 73.40 hrs.
Start and End Times based on the start and end of each days run.
Readings:
1st 2nd 3rd 4th note:
Initial Cell Burette Reading of Inlet: 0.18 0.22 0.25 0.28 After the 4th Reading,
Initial Cell Burette Reading of Outlet: 9.76 9.72 9.68 9.64 the 1st Readings are
Final Cell Burette Reading of Inlet: 0.22 0.25 0.28 0.32 replaced by the 2nd
Final Cell Burette Reading of Outlet: 9.72 9.68 9.64 9.60 Readings and so forth.
Time Between ’Readings (min.): 10 10 10 10 Then the new 4th
Total Elapsed Time (min): 10 20 30 40 Readings can be inputed.
Cross-Sectional Area of the Input Burette a,, (sgq. cm): 3.664200 3.664200 3.664200 3.664200
Cross-Sectional Area of the Outlet Burette a,, (sq. cm): 3.048070 3.048070 3.048070 3.048070
Length of Specimen L (cm): 10.165 10.165 10.165 10.165
Cross-Sectional End Area of Specimen A (sq. cm): 73.980 73.980 73.980 73.980
Time elapsed between determinations ¢ (sec): 600 600 600 600
Head loss across the specimen attime th, (cm): 52.8933 52.4671 52.0923 51.7175
Head loss across the specimen attime t, h, (cm): 52.4671 52.0923 51.7175 51.2913
Falling Head Permeability K (cm/sec): 3.083E-06 2,732E-06 2.751E-06 3.153E-06

2.904E-06 2.573E-06 2.592E-06 2.970E-06

Corrected Falling Head Permeability K (cm/sec):
(corrected for temperature at 20 deg. Celcius)

Average K: 2.930E-06 cm/sec (See Equation 3 of ASTM D 5084-30 for Computation of K)
Average Corrected K: 2.760E-06 cm/sec ( Average Corrected K = Average K x RT)
Ratio of K to the Average Kt 1.052 0.932 0.939 1.076

Ratio of K should be between 0.75 and 1.25 if Average K > 1.0 x 10 cm/sec.
Ratio of K should be between 0.50 and 1.50 if Average K < 1.0 x 10 cm/sec.
Also the plot of K vs. Time shows no significant upward or downward trend.

Volume of Inflow (ml): ) 0.753 0.565 0.565 0.753 Total: 2.637

Volume of Qutflow (ml): 0.672 0.672 0.672 0.672 Total: 2.689

Outflow / Inflow: 0.892 1.190 1.190 0.892 Average: 1.020
Ratio of Qutflow/Inflow should be between 0.75 and 1.25.

Head Loss/Gain between time t and t, (cm): 0.4262 0.3748 0.3748 0.4262

Ratio of Head Loss Initial to Final for each Reading: 0.81% 0.72% 0.72% 0.83%

Head Loss as compared to the Initial Head: 0.99 0.98 0.98 0.97

For soft compressible specimens may need to keep initial final head loss < +-5%.
Head Loss should not be less than 0.75 of the initial head.

Initial Hydraulic Gradient: 5.203 5.162 5.125 5.088
Final Hydraulic Gradient: 5.162 5.125 5.088 5.046
ASTM Suggested Maximum Hydraulic Gradients: 2 for K rates of 1.E-03 cm/sec  to 1.E-04 cm/sec
5 for K rates of 1.E-04 cm/sec to 1.E-05 cm/sec
10 for K rates of 1.E-05 cm/sec to 1.E-06 cm/sec
20 for K rates of 1.E-06 cm/sec to 1.E-07 cm/sec
30 for K rates of 1.E-07 cm/sec or less

For soft compressible specimens may need to use an hydraulic gradient less then 10.





