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CASE S UBDY:

WASHINGTON D.C. - 46 STELCOR PILES FOR THRUST BLOCK REINFORCEMENT

INSTALLER:

Creative Concepts Group, Inc.

GEOTECHNICAL ENGINEER:

D.C. Clean Rivers Project

STRUCTURAL ENGINEER:
Bryant Blake P.E.

ARCHITECT:
Reitan Architects LLC

LOADS:

Anticipated - 200 kips factored (com-
pression and tension) =
Actual - 102 Kips (Compression) 114 Kips B
(Tension) -
Piles were intended to go 62’ but all
piles met refusal at approximately 30'.

— ;&\ q L = e — A B | . =
STELCOR PILES WERE ABLE TO BEAR MUCH HIGHER LOADS AT
E}EFCQRE%AO%: LESSER DEPTHS, SAVING TIME AND MONEY

18” tip or drive plate

16” corrugated grout column

13” solid grout column

8” reverse auger

55”7 0.D. X 0.361" WT. - 80 ksi central
shaft

SOILS + EMBEDMENT DEPTH:
Soils consisted of clayey sands, silty
sand, and silty gravel with sand. (See
soils report)

OVERVIEW:

The Clean Rivers Project is DC Water’s ongoing program to reduce combined sewer overflows into the District’s waterways.
The Project is a massive infrastructure and support program designed to capture and clean wastewater during rainfalls before
it ever reaches the rivers. The project is comprised of a system of deep tunnels, sewers and diversion facilities to capture
combined sewer overflows and deliver them to a wastewater treatment plant.

CHALLENGE:

This particular section of tunnel runs down the center of a busy road, so scheduling was restrictive and keeping install time
to a minimum was a priority. There was also limited access for installation equipment and staging materials. In addition, the
installation of piles was weather dependent, and therefore subject to change without notice.

SOLUTION:

Creative Concepts Group, Inc. presented STELCOR Drilled-In Displacement Micropiles (DDM) to the D.C. Water & Sewer
Department as an alternate. Engineers believed that a helical pulldown pile was substandard and would have failed in torsion
at less than 20,000 ft:Ibf. A STELCOR pile was tested and exceeded the requirements. STELCOR had a resistance of 30,000
to 40,000 ft-Ibf in the top 10 feet and had a torque capacity of over 50,000 ft-Ibf. ~ With limited access and a tight schedule, a
total of 46 STELCOR piles were installed for this thrust block reinforcement foundation. The STELCOR piles were able to bear
higher loads at lesser depths, saving time and money.

IDEAL Manufacturing, Inc.  WEB | www.idl-grp.com  TEL | 800.789.4810 EMAIL | info@idl-grp.com
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Report of Stelcore Axial Tension Load Testing

Location: Division U — Utility Relocation
1600 6" Street NW, Washington D.C., 20001
FTG Project No.: F16044

prepared For: Creative Concepts Group, Inc.

Date: January 4, 2017

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716




January 4, 2017

Bryan Neumann
President

FOUNDATION TEST GROUP

Creative Concepts Group, Inc.

56 Pebble Drive
Baltimore, Maryland 21225

Subject: Report of Stelcore Axial Tension Load Testing
Division U — Utility Relocation
1600 6" Street NW, Washington D.C. 20001
FTG Project No.: F16044

Dear Mr. Neumann:

Pursuant to our proposal, Foundation Test Group, Inc. (FTG) has completed static axial tensile
load testing services for the test pile “TP” at the above referenced site (See Appendix A for site
location).

Services with respect to monitoring of load testing instrumentation, performance of the load
test, and preparation of a report of the test results were provided.

We appreciate being of service to you on this project and look forward to providing continued
deep foundation design and testing services to you.

If you have any questions regarding this test report, please do not hesitate to contact us at
(410)517-0715.

Very truly yours,
for Foundation Test Group, Inc.

j :

JeffreY'W}. Gqddwin, P.E.

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716



Report of Stelcore Axial Tension Load Testing January 4, 2017
Division U — Utility Relocation Page 2
FTG Project No.: F16044

EXECUTIVE SUMMARY:

e Stelcore test pile (TP) was installed by Creative Concepts Group, Inc. (CCGI) on December
20, 2016 and axially load tested by Foundation Test Group, Inc. (FTG) on December 29,
2016.

e The pile tested consisted of an upper cased portion of 2.5-feet and a lower uncased soil
bond zone of 30.0-feet. The pile diameter was 6-in. and contained a full length 76mm steel
all-thread hollow core bar. Grout strength tested at 4,390 psi on September 20, 2016. The
test pile had a total drilled depth of 32.0-feet below existing slab surface.

e For the tension test, at an applied load of 114.0 kips (100% design load) top of pile
displacement for the test pile was 0.36-inches. At the maximum applied test load of 148
kips (130% design load), top of pile displacement for the test pile was 0.65-inches. Net
movement after unloading was 0.26-inches.

e Based upon the test results and our professional experience, the test pile has an allowable
capacity of 68 kips and an ultimate capacity of 136 kips.

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716



Report of Stelcore Axial Tension Load Testing January 4, 2017
Division U — Utility Relocation Page 3
FTG Project No.: F16044

TEST PILE INSTALLATION:

The test pile was installed by Creative Concepts Group, Inc. on December 20, 2016. Test pile
locations and dimensions were approved in advance by the contractor. The test pile consisted
of a 28-foot long section containing a 5.5-inch Stelcore pile with a 12-inch diameter
displacement head. Pile installation was terminated when the pile could not be advanced past a
depth of 28-feet due to an obstruction. Grout was pooled around the top of the pile throughout
installation and pulled down by flighted augers as the pile was advanced. After reaching refusal
the 5.5-inch diameter hollow core of the pile was filled with grout. Grout used for all portions of
test pile installation had a compressive strength of at least 5,500 psi. Complete pile installation
logs and grout compressive strength reports are included as Appendix E at the end of this
report.

TEST FRAME ASSEMBLY:

For the load test, timber crane mats composed of 6”x6” timber were placed approximately
adjacent to the test pile. A steel test beam (2xMC18x58 channels bolted together) were placed
on top of the crane mats and over the test pile. The top of the pile was fitted with a cap that
bolted to the 5.5-inch diameter steel core of the pile. A 1 %-inch diameter all-thread reinforcing
bar was attached to the pile cap and extended through the center of the steel test beam. A 350-
kip center-hole jack was placed over the all-thread bar and on top of the test beam and secured
with a nut and plate. Load test setup photos are included as Appendix D at the end of this
report.

MONITORING INSTRUMENTATION:

In addition to the calibrated jack and pressure gauge, the following instrumentation was used
during the load test:

4 - Displacement gauges (0.0001” division)- attached at top of the pile. (Used to measure the
pile top downward movement)

1 — 1/100™ inch scale — attached to the hydraulic jack as a secondary reference used to verify
displacement gauge readings.

Calibrations for the jack, pressure and displacement gages are included as Appendix B at the
end of this report.

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716



Report of Stelcore Axial Tension Load Testing January 4, 2017
Division U — Utility Relocation Page 4
FTG Project No.: F16044

AXIAL LOAD TEST:

Axial load testing was performed under the direction of Mr. Thomas Clingan, P.E. of Foundation
Test Group, Inc. on December 29, 2016. The load test apparatus and testing assistance was
provided by Creative Concepts Group, Inc. Axial load testing was performed in accordance with
the ASTM D3689 Standard Test Methods for Deep Foundations Under Static Axial Tensile
Load.

Load was applied to the top of the test pile in increments of approximately 10% of the design
load (see Appendix B for jack calibration). Each increment was held for a minimum of 4
minutes, with readings taken at 1, 2, and 4 minutes after the application of load. The 100%
design load was held for 15 minutes to monitor pile for creep. Total pile displacement at 100%
design load for TP was 0.36-inches. The rate of movement with respect to load began to
substantially increase after 136-kips (120% of design load). While attempting to increase the
test load to 160 kips (140% design load), the pile top continuously pulled out of the ground.
Further attempts to increase load resulted in continued displacement. Total displacements at
148-kips (130% of design load) immediately prior to failure for TP was 0.65-inches. The test pile
was unloaded in 4 equal decrements. Net movement after unloading for TP was 0.26-inches.

The pile was analyzed for load versus displacement. Based on the data collected and our
professional experience the pile has an allowable capacity of 68 kips and ultimate capacity of
136 kips. Complete load test data is included as Appendix C at the end of this report.

CLOSURE:

We have made the above recommendations based upon the available site information. If you
have any questions, please do not hesitate to contact us at (410)-517-0715.

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716
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APPENDIX A

Site Location
Site Aerial Location

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716
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APPENDIX B

Jack & Pressure Gage Calibration
Dial Gauge Calibrations

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716



175 TONS

Calibrated By: ED CARLSON

Date: __10/6/2016
Gauge Load Load Cell #: 8191M
Readlng !gi! ki
(] 0.0
1000 346
2000 715
3000 108.0
4000 144.9
5000 181.7 Ram #: 175-8-CCG1
6000 218.7 Gauge#: 175-8-CCG1
7000 255.8
8000 293.2
9000 330.9
9500 350.0

175 TONS CALIBRATION CURVE 175-8-CCG1
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Gage Type: Chicago Dial Indicator Company FOUNDM‘O“ TEsr GROUB

Logic Plus — LG2820
Range - 4-inches
Scale Interval —0.0001-inches

Gage Serial No. Certificate No. Date of Calibration
Marking Calibration Current Through
1 031341995 40073 10/25/2014 10/25/2017
2 063315679 47789 02/01/2016 02/01/2019
3 062481686 47665 02/01/2016 02/01/2019
4 063315678 47664 02/01/2016 02/01/2019
5 031341994 40075 10/25/2014 10/25/2017
6 063315680 40072 10/25/2014 10/25/2017

Per ASTM D1143 (Axial Compression), Section 7.1.4, Dial Gages should be calibrated within three years of use.
Per ASTM D3689 (Tension), Section 7.1.4, Dial Gages should be calibrated within three years of use.
Per ASTM D3966 (Lateral), Section 7.1.4, Dial Gages should be calibrated within three years of use.

Foundation Test Group, Inc. ® 2601 Emory Road, Bldg. 1A e Finksburg, Maryland 21048
PH: (410)517-0715 e FAX: (410)517-0716




CDI

| CA GO

Gage 1

Chicago Dial Indicator Co.
1372 Redeker Road

Des Plaines, IL. 60016
ISO Registered Firm

Factory Certificate of Calibration

Product Name LOGIC PLUS Name of Inspection Standard  {CDI .0001/4.0
Model No. LG2820 Unit inch
Serial No. 031341995 nsnca|e "T‘eW:' z'fm‘: e
easuring Range incl

Certificate No. 40073 il Al _

Reference Point 0inch
N..S.T. No. 821/268795-03 End Point 4 inch
Inspection ltem Name Resuit Permissible Value Judgment
Indication Error 0.0001206 inch 0.0002 inch GO
Hysteresis e mmemmnen N/A
Repeatability 0.0000559 inch 0.0001 inch GO
Max. Measuring Foree — |emmmeeee- mmeemneee N/A
Inspection ltem Name Judgment
Inspection of Function and Appearance GO

Indication Error

0.0002
= AA\
[5]
=
it 0 + + -+ + :
e
8 w \./0\"
-0.0002
0 4
Measuring Position [inch]
Indication Error is the sum of accuracy and quantizing error.
Repeatability
0.0001
5 ° ®
=
oy 0 —
g ¢ °
]
-0.0001
1 4

Measuring Position [inch)

Phone: 847-827-7186
Fax: 847-827-0478
Website: www.dialindicator.com

Repeatability is taken at three positions, with five readings at each position.

Signature: _M/i/

10/25/2014



CDi

CHICAGO

Factory Certificate of Calibration

Gage 2

Chicago Dial Indicator Co.
1372 Redeker Road

Des Plaines, IL. 60016
1SO Registered Firm

Product Name LOGIC PLUS Name of Inspection Standard |CDI| .0001/4.0
Model No. LG2820 Unit inch
Serial No. 063315679 5 ;cale |I'.IteN;| 2..00(:11 inch
inc
Certificate No. 47789 bl Al =
Reference Point 0 inch
N.IL.S.T. No. 821/268795-03 End Point 4 inch
Inspection ltem Name Result Permissible Value Judgment
Indication Error 0.0001462 inch 0.0002 inch GO
Hysteresis e S N/A
Repeatability 0.0000551 inch 0.0001 inch GO
Max. Measuring Force e oy N/A
Inspection ltem Name Judgment
Inspection of Function and Appearance GO
Indication Error
0.0002
=
2
if- 0 ./.\
£
i
)
-0.0002
0 4
Measuring Position [inch]
Indication Error is the sum of accuracy and quantizing error.
Repeatability
0.0001
% L ] [ ]
£
= 0t i
g ¢ ®
u
-0.0001+¢
1 4

Measuring Position [inch]

Phone: 847-827-7186
Fax; 847-827-0478
Website: www.dialindicator.com

Repeatability is taken at three positions, with five readings at each position.

Signature: %/ —

02/01/2016



Gage 3

Chicago Dial Indicator Co.
1372 Redeker Road
Des Plaines, IL. 60016

ISO Registered Firm

CHICAKAGO
Factory Certificate of Calibration
Product Name LOGIC PLUS Name of Inspection Standard |CDI .0001/4.0
Model No. LG2820 Unit inch
Serial No. 062481636 3 ;"a'e intorvel g'fm‘: inch
Certificate No. 47665 easuring Bange L
Reference Point 0inch
N..S.T.No. 821/268795-03 End Point 4inch
Inspection ltem Name Resuilt Permissible Value Judgment
Indication Error 0.0001415 inch 0.0002 inch GO
Hysteresis m———— e N/A
Repeatability 0.0000555 inch 0.0001 inch GO
Max. Measuring Force e S A— N/A
Inspection ltem Name Judgment
Inspection of Function and Appearance GO
Indication Error
0.0002
=
o
= 0
[e]
£
| >
-0.0002"
0 4
Measuring Position [inch]
Indication Error is the sum of accuracy and quantizing error.
Repeatability
0.0001
s o s
|.'E| ® ® ®
10,0001 £
1 4
Measuring Position [inch]

Repeatability is taken at three positions, with five readings at each position.
Phone: 847-827-7186

Fax: 847-827-0478 ,./")
Website: www .dialindicator.com Signature:

02/01/2016



Gage 4

Chicago Dial Indicator Co.
1372 Redeker Road

Des Plaines, IL. 60016
ISO Registered Firm

CD

CHICAGO

Factory Certificate of Calibration

Product Name LOGIC PLUS Name of Inspection Standard |CDI .0001/4.0
Model No. LG2820 Unit inch
Serial No. 063315678 u’ Scale h?ter\.ral 2.90?11 inch
Certificate No. 47664 Mesguriig Rangs x
Reference Point 0inch
N.I.S.T. No. 821/268795-03 End Point 4 inch
Inspection Item Name Result Permissible Value Judgment
Indication Error 0.0001226 inch 0.0002 inch GO
Hysteresis et ey N/A
Repeatability 0.0000012 inch 0.0001 inch GO
Max. Measuring Force e — N/A
Inspection Item Name Judgment
Inspection of Function and Appearance GO
Indication Error
0.0002
= /\\ /'
Q
£
E O‘AVA\(
il
-0.0002
0 4
Measuring Position [inch]
Indication Error is the sum of accuracy and quantizing error.
Repeatability
0.0001
=
2
= 0 i
2 ' ° ®
i
-0.0001
1 4
Measuring Position [inch]

Repeatability is taken at three positions, with five readings at each position.

Signature: % —

02/01/2016

Phone: 847-827-7186
Fax: 847-827-0478
Website: www.dialindicator.com



CDI

CAGO

Factory Certificate of Calibration

Gage 5

Chicago Dial Indicator Co.
1372 Redeker Road

Des Plaines, IL. 60016
ISO Registered Firm

Product Name LOGIC PLUS Name of Inspection Standard | CDI .0001/4.0
Tl . - = lchr:':ke Interval g ;201 inch
Serial No. 031341994 -
Certificate No. 40075 Megstng Ralnge - fnCh
Reference Point Oinch
N.I.S.T. No. 821/268795-03 End Point 4 inch
Inspection Iltem Name Result Permissible Value Judgment
Indication Error 0.0001817 inch 0.0002 inch GO
Hysteresis e [ N/A
Repeatability 0.0000012 inch 0.0001 inch GO
Max. Measuring Force e femeeeeeees N/A
Inspection Item Name Judgment
Inspection of Function and Appearance GO

Indication Error

0.0002
=
Q
£
2
1T}
-0.0002
0 4
Measuring Position [inch]
Indication Error is the sum of accuracy and quantizing error.
Repeatability
0.0001
=
Q
=
e 0 ——
g L] ] ®
[T} L
-0.0001 1L
1 4

Measuring Position [inch]

Phone: 847-827-7186
Fax: 847-827-0478
Website: www .dialindicator.com

Repeatability is taken at three positions, with five readings at each position.

Signature:

10/25/2014




CDI

I CAGO

Gage 6

Chicago Dial Indicator Co.
1372 Redeker Road

Des Plaines, IL. 60016
ISO Registered Firm

Factory Certificate of Calibration

Product Name LOGIC PLUS Name of Inspection Standard [CDI .0001/4.0
Model No. LG2820 Unit inch
Serial No. 063315680 ;"‘a'e '”'te“’:' 2'90?11 ueh

= easuring Range incl

rtificate No. 40072

£s Reference Point 0 inch
N.I.S.T. No. 821/268795-03 End Point 4 inch
Inspection item Name Resulit Permissible Value Judgment
Indication Error 0.0001007 inch 0.0002 inch GO
Hysteresis P ——— N/A
Repeatability 0.0000457 inch 0.0001 inch GO
Max. Measuring Force B B N/A
Inspection Item Name Judgment
Inspection of Function and Appearance GO

Indication Error

0.0002

Error [inch]
o

-0.0002
0 4
Measuring Position [inch]
Indication Error is the sum of accuracy and quantizing error.
Repeatability
0.0001
=
[%]
=
o 0
g ] ®
]
-0.0001
1 4

Measuring Position [inch]

Phone: 847-827-7186
Fax: 847-827-0478
Website: www.dialindicator.com

Repeatability is taken at three positions, with five readings at each position.

Signature:

10/25/2014
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Appendix C

Load — Movement Curve
Load — Creep Curve
Reduced Load Test Data

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716
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Load- Creep Curve
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Test Pile No.:

TP-1

Date of test:

12/29/2016

Client:

Creative Concepts Group, Inc.

ASTM/Spec.:

ASTM D3689, Procedure A

Page No.:

Minutes |Percent of

Page 1 of 3

Division U Utility Relocation

FTG Project No.: F16044
Date of Installation: 12/20/2016
Total grout volume(CF): 10 bags

Surface elevation:

Pile top elevation:

Displacement (inches)

Design capacity (kips): 114
Test load (kips): 148
Pile diameter (in.): 12
Pile length (ft.): 28

Compressive strength (PSI):

5,600

Load . Load Pressure Creep
Interval After Design (kips) (psi) Average (inches) TP Scale
Start [IGET:]
0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

111 1.0 10% 11.4 365 0.022 0.043 0.024 0.002 0.023

1L1 2.0 10% 11.4 365 0.022 0.043 0.024 0.002 0.023

111 4.0 10% 11.4 365 0.022 0.043 0.024 0.002 0.023 0.000

112 1.0 20% 22.8 674 0.032 0.068 0.062 0.027 0.047

112 2.0 20% 22.8 674 0.032 0.068 0.062 0.027 0.047

112 4.0 20% 22.8 674 0.032 0.068 0.062 0.027 0.047 0.000

1L3 1.0 30% 34.2 983 0.043 0.090 0.098 0.051 0.071

1L3 2.0 30% 34.2 983 0.043 0.090 0.098 0.051 0.071

1L3 4.0 30% 34.2 983 0.043 0.090 0.100 0.051 0.071 0.000

14 1.0 40% 45.6 1292 0.056 0.114 0.133 0.077 0.095

114 2.0 40% 45.6 1292 0.056 0.114 0.134 0.077 0.095

14 4.0 40% 45.6 1292 0.056 0.114 0.134 0.077 0.095 0.000

1L5 1.0 50% 57.0 1600 0.073 0.138 0.166 0.104 0.120

1L5 2.0 50% 57.0 1600 0.073 0.138 0.166 0.104 0.120

1L5 4.0 50% 57.0 1600 0.073 0.138 0.166 0.105 0.121 0.001

1L6 1.0 60% 68.4 1909 0.091 0.161 0.195 0.130 0.144

1L6 2.0 60% 68.4 1909 0.091 0.161 0.195 0.130 0.144

1L6 4.0 60% 68.4 1909 0.093 0.163 0.195 0.130 0.145 0.001

117 1.0 70% 79.8 2218 0.115 0.188 0.226 0.156 0.171

1L7 2.0 70% 79.8 2218 0.116 0.189 0.228 0.159 0.173

117 4.0 70% 79.8 2218 0.116 0.189 0.228 0.159 0.173 0.000 0.12

Foundation Test Group, Inc. ® 11408 Cronridge Drive, Suite K ¢ Owings Mllls MD 21117
(410)517-0715 e Fax (410)517-0716




Division U Utility Relocation

Test Pile No.: TP-1 FTG Project No.: F16044 Design capacity (kips): 114
Date of test: 12/29/2016 Date of Installation: 12/20/2016 Test load (kips): 148
Client: Creative Concepts Group, Inc. Total grout volume(CF): 10 bags Pile diameter (in.): 12
ASTM/Spec.: ASTM D3689, Procedure A Surface elevation: Pile length (ft.): 28
Page No.: Page 2 of 3 Pile top elevation: Compressive strength (PSI):  |5,600

Displacement (inches
Minutes |Percent of P ( )

[IGEL] X Load Pressure Creep
Interval After Design (kips) (psi) Average (inches) TP Scale
Start Load 8
1L8 1.0 80% 91.2 2526 0.144 0.220 0.263 0.190 0.204
118 2.0 80% 91.2 2526 0.144 0.220 0.263 0.190 0.204
1L8 4.0 80% 91.2 2526 0.150 0.226 0.270 0.197 0.211 0.007
119 1.0 90% 102.6 2835 0.187 0.265 0.314 0.238 0.251
119 2.0 90% 102.6 2835 0.187 0.265 0.316 0.240 0.252
119 4.0 90% 102.6 2835 0.193 0.271 0.316 0.240 0.255 0.003
1L10 1.0 100% 114.0 3144 0.257 0.338 0.390 0.293 0.319
1L10 2.0 100% 114.0 3144 0.268 0.348 0.400 0.302 0.329
1L10 4.0 100% 114.0 3144 0.278 0.359 0.410 0.311 0.339 0.010 0.27
1L10 5.0 100% 114.0 3144 0.281 0.361 0.413 0.313 0.342
1L10 10.0 100% 114.0 3144 0.288 0.369 0.420 0.319 0.349
1L10 15.0 100% 114.0 3144 0.295 0.376 0.426 0.325 0.355
1111 1.0 110% 125.4 3453 0.338 0.421 0.473 0.369 0.400
1111 2.0 110% 1254 3453 0.352 0.435 0.487 0.383 0.414
1111 4.0 110% 125.4 3453 0.359 0.442 0.494 0.389 0.421 0.007
1112 1.0 120% 136.8 3761 0.418 0.504 0.556 0.442 0.480
1112 2.0 120% 136.8 3761 0.436 0.522 0.572 0.443 0.493
1112 4.0 120% 136.8 3761 0.445 0.529 0.580 0.450 0.501 0.008 0.46
1113 1.0 130% 148.2 4070 0.550 0.638 0.692 0.562 0.610
1113 2.0 130% 148.2 4070 0.570 0.656 0.709 0.577 0.628
1113 4.0 130% 148.2 4070 0.592 0.678 0.730 0.598 0.649 0.021
1114 1.0 140% 159.6 4379 1.308 1.389 1.452 1.246 1.349 1.35
1L14 2.0 140% 159.6 4379
1L14 4.0 140% 159.6 4379

Foundation Test Group, Inc. ® 11408 Cronridge Drive, Suite K ¢ Owings Mllls MD 21117
(410)517-0715 e Fax (410)517-0716




Load

Test Pile No.:

TP-1

Date of test:

12/29/2016

Client:

Creative Concepts Group, Inc.

ASTM/Spec.:

ASTM D3689, Procedure A

Page No.:

Minutes |Percent of

Load

Page 3 of 3

Pressure

Division U Utility Relocation

FTG Project No.: F16044
Date of Installation: 12/20/2016
Total grout volume(CF): 10 bags

Surface elevation:

Pile top elevation:

Displacement (inches)

Creep

Design capacity (kips): 114
Test load (kips): 148
Pile diameter (in.): 12
Pile length (ft.): 28

Compressive strength (PSI):

5,600

Interval 2:::: DI:s;Zn (kips) (psi) Gage 1 Gage 2 Gage 3 Gage 4 Average (inches) TP Scale
1uLl 1.0 84% 95.8 2650 1.265 1.349 1.411 1.278 1.326
1ULl 2.0 84% 95.8 2650 1.265 1.349 1.411 1.278 1.326
1ULl 4.0 84% 95.8 2650 1.265 1.349 1.411 1.278 1.326
1UL2 1.0 56% 63.8 1785 1.228 1.309 1.379 1.246 1.290
1UL2 2.0 56% 63.8 1785 1.228 1.309 1.379 1.246 1.290
1UL2 4.0 56% 63.8 1785 1.228 1.309 1.379 1.246 1.290
1UL3 1.0 28% 31.9 921 1.177 1.253 1.335 1.205 1.242
1UL3 2.0 28% 31.9 921 1.176 1.252 1.335 1.205 1.242
1UL3 4.0 28% 31.9 921 1.176 1.252 1.335 1.205 1.242
1uL4 1.0 0% 0.0 0 1.025 1.022 1.033 0.799 0.970
1uL4 2.0 0% 0.0 0 1.023 1.020 1.032 0.798 0.968
1uL4 4.0 0% 0.0 0 1.018 1.015 1.028 0.794 0.964
14 5.0 0% 0.0 0 1.017 1.014 1.027 0.789 0.962
1uL4 10.0 0% 0.0 0 1.019 1.014 1.027 0.793 0.963
1uL4 15.0 0% 0.0 0 1.016 1.013 1.026 0.792 0.962 1.09

Foundation Test Group, Inc. ¢ 11408 Cronridge Drive, Suite K ¢ Owings Mllls MD 21117
(410)517-0715  Fax (410)517-0716




Report of Stelcore Axial Tension Load Testing January 4, 2017
Division U — Utility Relocation FTG Project No.: F16044

Appendix D

Load Test Photos

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716
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Load Test Setup
Division U - Utility Relocation
1600 6" Street NW
Washington, D.C. 20001

FTG Project No.: F16044

Photo No.: 1




- o
B! = |

i 3 5 ; Ee
AE A rn L
m«ﬁ&. 2 .

F O U N DAT I O N T E ST ;(i:/?s(?o-rl:eusf LSJETirprelocation
1600 6™ Street NW

| Fw-unn«rm-ow G RO U P , I N C . Washington, D.C. 20001

FTG Project No.: F16044

11408 Cronridge Drive, Suite K, Owings Mills, Maryland 21117 Photo No.: 2
Phone: (410)517-0715 e Fax: (410)517-0716




Report of Stelcore Axial Tension Load Testing January 4, 2017
Division U — Utility Relocation FTG Project No.: F16044

Appendix E

Installation Log
Grout Compressive Strength Report

Foundation Test Group, Inc. ¢ 11408 Cronridge Dr., Suite K ¢ Owings Mills, Maryland 21117
PH: (410)517-0715 e FAX: (410)517-0716
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DRILLED-IN DISPLACEMENT MICROPILES Telephone: 800-789-4810

PILE INSTALLATION RECORD = ey ™11
JOB NAME: Dy s ord © W' ENGINEER: Gr:l o Slalle
DATE: -0 - 1b PILE DESIGN CAPACITY INKIPS: | &
TYPE OF STRUCTURE: AWk Wladk PILETYPE: 7o _c.y ) !
DISPLACEMENT HEAD DIAMETER: )" STEEL CORE DIMENSION: &, ¢ "
PILE |TOTALPILE|] LEAD |EXTENSION| FINAL FINAL | GROUT TAKE| TORQUE READING [FINAL TORQUE PILE INSTALLATION NOTES

NUMBER| LENGTH |LENGTH |LENGTH(S)|CUTOFFEL.| TIP EL. [ PER FOOT |(ovennnas ormstananomy] READING .

1 T ] 7
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a-Sth lo0- 3500|8360 .
A 6 1a¢"- 35001 330D [U boqasg oF 4
0,516 [88" - 350@] 1800 | (4 sed You io.-[.»’,




CONCRETE DAILY TEST REPORT

CONSULTING ENGINEERS . BUILDING OFFICIALS
CONSTRUCTION PROFESSIONALS . SOIL SCIENTISTS & GEOLOGISTS

Job No: 294Q Molding Date: 12/20/2016
Job Name: Div. U - NEB Tunnel Utility Relocations County: Washington DC
Address: Intersection of 6th st. NW and R st. NW Permit Number:

Client: BAKKA GROUP Contractor: Fort Myer CC

JOB SITE INFORMATION:
Specimen Information Provided By: Misbah Time: 11:45AM

Pour Location:  Grout for Filling Test Pile at intersection. Supporting Thrust Block over 48" diameter water pipe

No Of Specimen Molded: 6 Pour Yards: Set No: 1
Weather: Cloudy Air Temperature: 40

Concrete Temperature: Air Content:

Slump(inches): Unit weight(pcf):

Compression Strength: 4000

SUPPLIER TICKET INFORMATION (MATERIAL USED):

Supplier Name: MIX ON SITE Plant No: Ticket No:
Concrete Mix No: Truck No:
Cement(IB/YD3): Source: Cement Type: Mortar
Fine Aggr(IB/YD3): Source:
Coarse Arrg(IB/YD3): Source:
Water(gal/yd3): Add Mixture Amount:
Water Added On Site: Add Mixture Added On Site:
TEST RESULTS:
Specimen No Test Date | Test Age Curing code | Design SFrength Breaking Loads(lbs)| Strength(psi) Percent Avg Crosg Sec Break Type
(psi) Strength Diameter area(inch)
73702 12/27/2016 7 Field 4000 30636 7700 193 3.98 3
73702 12/27/2016 7 Field 4000 22267 5650 141 3.94 2
73702 12/27/2016 7 Field 4000 24202 6130 153 3.95 3
73702 01/17/2017 28 Lab 0 0
73702 01/17/2017 28 Lab 0 0
73702 01/17/2017 28 Lab 0 0
Remarks:
Cylinders molded and cured in accordance with ASTM C-31 unless
Cylinders tested in accordance with ASTM C-39 uniess noted.
Field cure in field conditions unless noted.
Slump Test in accordance with ASTM C143.
Concrete Temperature in accordance with ASTM C1064
Sample in accordance with ASTM C-172
Exclusions to ASTM C94 Yield/Unit Weight (ASTM C138) not determined, unless noted. Date: December 28, 2016
Air Content (ASTM C231) unless noted. REVIEWED BY

Specimans were ground plane in accordance with Section 6.2 of C39

From Revised on December 28, 2016 (Soil Consultants, Inc)
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General Notes

1.) Helical Pulldown Micropiles (HPM) designed for an allowable compressive load of 102
kips and an allowable tension load of 114 kips each. Helical Pulidown Micropiles
designed for a factored load of 200 kips in both compression and tension.

2.) Helical Pulldown Micropiles designed in accordance with the IBC 2012 and the project
specifications. S

3.) Helical Pulldown Micropiles to be comprised of _5.5_0” 0.D. x 0.361" wall STELCOR shaft
with 14”/12”/9” soil displacement head and 8” reverse continuous flighted auger. The
shaft is to consist of steel with a minimum yield strength of 80 ksi.

4.) Helical Pulldown Micropiles to be grouted with 4,000 psi neat cement grout mixed with a

colloidal mixer.
5.) All pile steel components including plates and nuts to be hot dip galvanized per ASTM

Al153, .

6.) All bearing plates to be 10”x10”x1.5” as supplied by Ideal Manufacturing.

7.) Cement shall conform to ASTM C150 Portland Cement Type i/il.

8.) Mixing water for cement grout shall be clean and potable and shall be free from
substances that may be injurious to cement and steel.

9,} One Helical Pulldown Micropile is to be tension load tested to 200% of design load {114k
x 2 = 228 k) per project specifications. An additional 2 Helical Pulidown Micropiles to be
tension proof tested to 100% of design load (114 kips) per project specifications.

10.)Hetical Pulidown Piles to be installed to minimum depth indicated. Installation drive
head to have a minimum torsional capacity of 50,000 foot-lbs. Torque applied to piles
shall not exceed 50,000 fi-lbs B ' '

11.)Excavation to be shored and excavated down to bottom of thrust cap prior to
installation of Helical Pulldown Micropiles. '

12.)Contact Miss Utility prior to installation of Helical Pulldown Micropiles.

Construction Method:

1.) Attach lead section of STELCOR Helical Pulidown Micropile to drill head and locate
tip at centerline of pile location provided by surveyor.

2.) Advance lead section approximately 30” into the ground and commence flow of
grout, '

3.} Grout shall flow continuously to fill annulus created by Helical Pulldown Micropile
displacement head, and shall keep the grout level between ground level and a depth
of 24” throughout installation.

~4.) At each extension, stop the drive head and remove from pite end by removing drive
pins as necessary, and attach a pile extension and connect with specified type and
o umber of bolts then reattach drive head. Continue this process until design depth
is reached. : _
5.) Maintain a continuous level of grout throughout the installation process. Upon
completion of the pile, maintain a grout level at the top of finished pile or above.
- 6.) Cutthe top of pile to the correct elevation using a portable band saw.
7.) Chip top of grout to required finish elevation where requiréd.
8.) Install steel pile bearing cap.

Allowable Pile Tolerance:

1.) Centerline of piles shall be no more than 2” from indicated plan location.
2.) Pile plumbness shall be within 2% of design alignment.
3.} Top elevation of pile shall be plus 1” to minus 2" maximum from vertical elevation

indicated. _
4.) Centerline of vertical shaft shall be not more than 3/4” from centerline of pile.

Documentation / Installation Records:

The contractor shall provide the Owner copies of HPM installation records within 24 hours after
each installation is completed. Formal copies shall be submitted on a weekly basis. These
installation records shall include, but are not limited to, the following information:

1.) Name of project and contractor

2.) Name of contractor’s supervisor during installation -

3.) Date and time of installation.

4.) Name and model of instaliation equipment.

5.) Type of torque indicator used.

6.) Location of HPM by assigned identification number.

7.} Actual HPM type and configuration, including lead section (number and size of
helical plates), number and type of extension sections, and manufacturer’s SKU
numbers. :

8.) Total length of installed HPM.

9.) Cut off elevation.

10.}  Inclination of HPM. _

11.) Installation torque at one foot intervais for the final 10 feet.

12.)  Grout quantities pulied down on a per section basis.

13.)  Actual grout column diameter and length. -

14.) Comments pertaining to interruptions, obstructions, or other relevant
information.

15.) Rated load capacities.

iﬁ Installation Description — Permiﬁ-i"ném )

1.) Prior to the start of installation an DRCA miscellaneous soil boring permit must be
obtained for each property where helical pulldown micropiles will be installed.

/3. installation Description — Environmental Protection

1.) Any excess grout, grout pump and grout handling éduipment washout, and grout that
reaches the ground surface shall be conveyed or diverted to a leakproof container or

impermeable collection area. Work shalt be in accordance with specification sections 31

25 00 and 01-35 43 and the SWPPP in the REP documents.
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Log of Boring NEBBC-31

WASA SONIC CONV COMBO - DC CRP LOGO LTCP FINAL DATABASE.GPJ LTCP FINAL DATABASE.GPJ 10/5/14 REV-4

AN PROJECT: CSO LONG TERM CONTROL PLAN
] PROJECT LOCATION: WASHINGTON DCCOORD. SYS./DATUM: MD NAD 83/2011/DC DPW
[ ART
o~ PROJECT NUMBER:; DCFA#421-WSA COORDINATES: N 45433345 E 1307831.58
DATE STARTED: 7/22/2014 DRILL METHOD: HSA/Mud Ratary Groundwater Observations
DATE COMPLETED: 7/25/2014 HAMMER TYPE/WEIGHT: Automatic/140ibs Date Time Depth | Casing
______ AR} |Depth (ft)}
LOGGED BY: E.Ebwe/R. Munschauar CASING TYPE: Steal / PVC == | T
CHECKED BY: K. Bell CASING SIZE: 3-1/4” 1.D. 1 8-1/4" 1.D.J 8*1.D. Encountered ~ |07-16-2014| - = 18 | -
DRILLING CONTRACTOR: Free State i BIT TYPE/SIZE: Drag/ 5-7/8" 0.D. i
DRILL RIG: CME-75 | BOREHOLE DEPTH: 149.5FT = I
DRILLER: Jos Scribelllto SURFACE ELEVATION. 84,27 FT |
E E I o SAMPLES _, | MOISTURE CONTENT | B
o T X = §(=
£z DESCRIPTION 2B3 Y Z.|Q| Amereers (G| E AND TESTS
s o S 2 BLOWS |G® |2 1k
B 5 & o S g r
= = X o -
! Asphalt and aggregate iﬁ.ﬁ - 1.5) 0,0°; Performed soft dig on
| M 07/16/14 from 0.0 to 8.0°. No
|t utilities were encountered.
_ (FILL) Sampled as wet, grayish brown and SRS 0.0": Advanced boring with
brown, fine to medium, Clayey Sand, % [+ “.S 31/4" 1.D. HSA 1o 20.0".
estimated 15-25% fines, estimated <5% fine / h
3 .. gravel, estimated <5% mica, angular to sC % i T 1.8" Einzuntered water. Slight
subangutar gravel, occasional organics, / organic odor.
contains pockets of gray and yeBowish brown /}
F _\ Lean Clay, contains wood and plastic |
\fragments
i | Wet, dark grayish brown and brown, fine to
80, medium, SILTY SAND, estimated 15 - 25%
fines, estimated <5% fine grave!, estimaled
S <5% mica, subangular gravel, cccasional
organics as roots, slight organic odor, SM
contains siains of black
i | A1 6.0 changes to brown and dark brown, fine
to coarse, rounded {o subroundsd gravel
B | Woet, dark yellowish brown, fina to coarse,
SILTY SAND WITH GRAVEL, estimated 15 -
| 25% fines, estimated 15 - 25% fine to coarse
| gravel, angular to subrounded gravel,
contains cobbles, scattered organics, slight
organic odor
- 5
i SM |
o il
- |
1
- ] £
Woel, medium dense, strong brown, fine to < “I,-; I
- coarse, SILTY GRAVEL WITH SAND, 91 |
1 estimaled 15 - 25% fines, estimated 15 - 25% bl |
fine to coarse sand Ih | ¥
L bl |
| d Figt
b '+ i |I
-} )
70 oMb[2| S [ 1] 1118113 g
i a1 {42%) |
15 bl .
i @ — |
7 o [ oy |
4 1‘:1‘
Moist, very stiff, very dark greenish gray, /
high plasticity, FAT CLAY WITH SAND, /
1 estimalted 15 - 25% fine lo medium sand, /
estimated <5% {ine gravel, estimated <5% /
lignite, subrounded to subangular gravel, / — - 1 & B
1 soft lignite, (G1) CH / \ / I 1
\ .
€5 % s2 (]| 611-1318| 4 |
' (67%) |
20 Z i |
dedelean Dc clean Rivers Project B =Bulk Sample 5 =Split Spoon Sample D = Denison Sampla
HAAAIL" 5000 Overloak A , SW, G = Geoprobe T = Shelby Tube Sample RC =Rock C
bt gpirhor) Wy . SHEET 1 of 7
PROJECT Phona: 202.787.2251 Fax: 202.787.2297 PS = Piston Sample P = Plicher Sample §C = Sonic Core |




Log of Boring NEBBC-31

PROJECT: CSO LONG TERM CONTROL PLAN

PROJECT LOCATION: WASHINGTON DC
.’“’ PROJECT NUMBER: DCFA# 421-WSA
£ | &8
E o = SAMPLES _, |MosTURE ConTENT | 5 |
i T - & | =
= = DESCRIPTION Q : 8 W w 2 2| arrcresre £ 2 REMARKS
. e a RS AND TESTS
L [11] = O = t BLOWS [& - [ ", LL
] 3 di G—a—t] (£|F
=i 4 14 B w0 |
A! 2000 mange_s to hard, dark greenish gray i 20,0": Swilched fo 8-1/4" L.D,
with mattles of light greenish gray ¥ HSA and advanced HSA to
| 20,0, Encountered obstruction
- sa|l| 22132021 g
1 .1 ch, i N at 3.0' and 3.5, Driller was
B e (o SOUEns wack f (83%) able (o dirif past obstruction,
N [2%) | Installed B* Sch, 40 permanent
4 PVC casing to 20.5'. Grouted
casing in place with cement
L bentonite grout. Switched fo
1 | mud rotary drifling.
L g0 'CH | ?
~| At 24.0° changes to very stiff |
25
2 4 §7-11-12 | pgn
1 {100%)
At 25.8' conlains seil fracture with s
slickensided surfaces oriented approximately
30-45 degrees
Moist, medium dense, greenish gray, fine to A §
medium, SILTY SAND, estimated 15 - 25%
7 fines. estimated <5% mica, (G3A)} i
- 52. I — 5
30 f
— | S5 8-8-11-14 24"
3 1 ; 100%
E i { )
s -
3
b ‘]
2 _
[0 I
3 |
g
|
3 | |
2 50/ A134,0' changes to Wat, contains packets of ; w | :
3l FAT CLAY | -
i |
g | sm| ||| 58 6-8-13-20 | o4 |!
5 | |{100‘ﬁ) .
2 | L | i
e E | !
[} |
B
= 1l
3 |
. B
) -
F4
S
al -
< 45| At 39.0' changes fo fight yeliawish brown and | B
e reddish yebow i
o140 i
i i sr 47943 | o4
=t ] ' (100%,
i § =
g 1
o
[ 3
3 1
v Moist, medium dense, light gray with stains of K
gt black, fine to medium, CLAYEY SAND, & /
S < estimated 15 - 25% fines, estimated <5% ﬁ
t d
§ dedclean DC Clean Rivers Project B =Bulk Sampls S =Split Spoon Sampls D = Denison Sampla
IRRAAIE 5000 Overlock Avenus, SW, G = Geoprobe T = Shelby Tube Sample RC = Rock C
- Washington DC, 20032 P iy o = ' SHEET 2 of 7
$| PROJECT Phone:202.767.2251 Fax: 202.787.2297 FS = Piston Sample P = Plicher Ssmple $C = Sonic Core
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Log of Boring NEBBC-31
& "“-.H =) PROJECT: CSOLONG TERM CONTROL PLAN
#_,I PROJECT LOCATION: WASHINGTON DC
| J——ART
I—--"‘ PROJECT NUMBER:  DCFA # 421-WSA
= - ' 2
E E w2 b SAMPLES | [MoisTuRECONTENT | §
r— a3 = = gle REMARKS
i § el ] g 3 § 'i-'b’ E BLOWS =E ! g T 2 | § AND TESTS
I’é," o ] g h 8 = MC PR L '§ | §
=z [ 0 ma wo &)
k lignite, soft lignite, contains stains of reddish % | "
40
—| yellow, (G3A)
- 7 |
- / sa 66713 | 24 |
% (100%)}
35 mage changes to light gray and strong / w
. brown, fine to coarsa, estimated 5 - 10% fine /
| 50 gravel, subrounded to subangular gravel % 5.9 §12-18-20| oqr
i (t00%)f
L ch i
I % l
i 30 A 54.0' changes to strong brown with streaks % w I]
= of kight gray, estimated <5% fine gravel / 1B
= | At54.9 contains a 1.5" layer of FAT CLAY / ste|[| 8111397) 5 H |
At 55.3' changes 1o light gray % (100%) |
- 7 1
Moist, very stiff, very dark greenish gray with
3 mottles of greenish gray, high plasticty, i
7 ELASTIC SILT, estimated 5 - 10%: fine to
medium sand, (G1) 1
5 25| - | &—i
0 |
| 511 5-7-10-15 24"
(100%)
| MH
20_. At 64.0' changes lo estimated <5%: fine w
85 | 848 oontains a 25 layer offghs ' |
&' contains a 2.5” ra
= | CLAYEY SAND WITH GRAVEL T o saz| il 7887 | oo |
At 85.0' contains soil fractures with \ (92%) |
slickensided surfaces orienled approximately a1 L | ‘
| 30-45 degrees al 65, 65.1', and 65.4' | ; ‘ i
n |
, ﬁ] |
descican  DC Clean Rivers Project e Y B e ey Samipe
RTVERS w:hm&A?m,sw. G = Geoprobe T = Shelby Tube Sample RC = Rock Core SHEET 3 0of 7
PROJECT Phone: mz}a,tzﬂs, Fax: 202.787.2207 PS = Piston Sample P = Pilcher Sample §C = Sonlc Cors
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Log of Boring NEBBC-31

PROJECT: CSO LONG TERM CONTROL PLAN

- NEBT
Tom
oy PRQJECT LOCATION: WASHINGTON DC
=——aRT
PROJECT NUMBER: DCFA#421-WSA
[y | 8|
& Al ol SAMPLES MOISTURE CONTENT| = | § |
s b 0 x] = Flol REMARKS
£ 3 DESCRIFTION g & S 4w Z_ @d| avereere £ 2 faed
= 3 & Blows |o® 2 £
L ] 5] = t QT MC PL LL § E
=] 2| 1] (] Rl
e 74 40 8a  mD
i 4 1
[ 15 At 69.0° changes to estimated <5% mica
0 |
] MH 5-12 8-11-14-23 | 94»
{100%)|
I H P
- A El
¥ )
- i1
e e T e e S - o
| Moist, very stiff, dark greenish gray with | e
- mattles of greenish gray, medium plasticity, | M
| SANDY ELASTIC SILT, estimated 30 - 45% | f 7
fine sand, estimated <5% mica, estimated | Ml
3 10| <5% lignite, soft fignila, (G1) i i
= A1
A
Ly 514 B-8-11-16 | 240 [4 [
(100%)& g}
i MH A
4 i
: |
N ] ; |
5t Wet, medium denss, light gray, fine to e _.
80 medium, CLAYEY SAND. estimated 15 - %/: i IlI
25Y% fines, estimated <5% fine gravel, / sas| || 591224 | g4 | f
4 subrounded gravel, (G3A) 1 f (100%)| [
At 80.5' changes to fine to coarse, estimated / A
§ - 10% fine gravel, rounded to subangular y —
1 gravel 7,
%
%
o /-’
7 e
0 msao changes {o estimated <5% fine ;// - &t 84,0 pH: 7.9
-y gravef, estimated <5% mica / '-II ! -
- ] e tl B141621 g4 | I
i / Al {100%) -
oy | =
ZE= |
//" { H
% 2
- %
% =
S| AtB9.0’ changes to estimated 30 - 45% fines, ﬁ u
contains pockets of FAT CLAY /// i
80 AL B9.6' contains a 1.5 layer of FAT CLAY % sar|f] stot6-13] o |
1 AL90." contains a 2.5" layer of FAT CLAY A1 120%) |
At 80.3 changes to estimated <5% lignite, ?/Z f 4
crisp gnd sof Eanita Al
dedelean Dc clean Rivers Project B=Bulk Sample  § =Split Spcon Sample D = Denison Sample
RIVER S %o“ouhmmz;nw:;,sw G = Geoprobe T = Shelby Tube Sample  RC = Rock Core SHEET 4 0of 7
PROJECT Phone: 20?7‘7:2251 Fax: 202.787.2297 PS = Piston Sampla P = Plicher Sample SC = Sonlc Core
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PROJECT: CSO LONG TERM CONTROL PLAN

PROJECT LOCATION: WASHINGTON DC
PROJECT NUMBER: DCFA#421-WSA
E E ol = SAMPLES | [moisTuRe conTent % g
T : ] -4 & Z|g REMARKS
% E DESCRIPTION 2 % & %! g ST g |2 :;ﬁE:aERi § E JREMARKS
J ALBO5 contains a 2.5 fayer of FAT CLAY // T 90.7- Bit chatter.
At 90.7' conlains a 4" layer of CLAYEY SAND / 5
| g ;
At 92.5' changes to Sight greenish gray and / §
gray, fine to coarse, estimated 15 - 25% fines, / F
-1 contains pockets of ELASTIC SILT % H
10 atsar changas to greenish gray % w E
b5 | % 518 6897 | 22 |H
% (100%) H
_ 7B :
7 :
7 ;
] / g
15 A1 99,0 changes to estimated § - 10% fine é ] E 99.0': Orifl bit and rig chatter.
gravel, subrounded gravel / =
100 / 519 1131620 24~ | [
é (100% g
7
7 ;
7 ;
20| At 104.0' changes to dense é 7 ; 6—=
105 Z s-20 X 9-16-1720| 9o~ E
(92%) | H
% m g 108.0°; Drifler stated harder
/ n drifling.
Z
_ é
. By
110 / H
— ) / s21 10-14-20-28 o4 |
/ (100%)
% A
%
| DECOMPOSED ROCK, sampled as moist, @ 112.0'; Dribler stated harder
hard, greenish gray, low plasticity, Silt with drifling.
Sand, estimated 15-25% fine to coarse sand
| estimaled <5% fine gravel, angular to /
:.:‘I::kangular gravel, gravel as decomposed
"} At 114.3 contains soil fracture with @ woed >_< 2 O . 5

WASA SONIC CONV COMBO - DC CRP LOGO LTCP FINAL DATABASE.GPJ LTCP FINAL DATABASE.GPJ 10/5/14 REV-4
¥+ ¥ L L} L} L) L) T T 1 T T

desclean  DC Clean Rivers Project

5000 Overlook Avenue, SW,
Washingion OC, 20032

I PROJECT Phone: 20276872281 Fax: 202.767.2207

G = Geoprobe

B=Bulk Sample S = Split Spoon Sample D = Denison Sample
T = Shelby Tube Sample RC = Rock Core
PS = Piston Sampls P = Plicher Sample

SC = Sonlc Core

SHEET S5of 7
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PROJECT: CSO LONG TERM CONTROL PLAN
PROJECT LOCATION: WASHINGTON DC

PROJECT NUMBER: DCFA# 421.WSA
L=y
g a
E & "2 SANGEE S o o =il
5 b T @ - g2
E g DESCRIPTION 9 E’§ 4 Z_|@| Arrersere 2 Al
& SEE B Brows [oR(3| ko HE:
=] 2 w glF
o Z 'S 20 40 60 8
- = slickensided surfaces orienled appraximalely & (TO0%] 11
- 30-40 degrees }y
]
; | w.‘
eop o |« O
[ _35[\At 118.7 contains a 6° layer of tumbled gravel | % = 1 1" % 118.7: Low recovery for
=| Very weak lo weak, highly weathered 1o 7| Re-1 (100%) 7 sample §-33 due 1o gravel
120 moderately weathered, intensely fractured, . e / lodged In the sampler shoa.
1 very dark greenish gray, AMPHIBOLITE (100%s); 5/ 118.9": Switched to rock core.
- SCHIST, poorly foliated, contains muttiple 7 h
joints and fractures from 10-85 degrees, very Lz
L closaly spaced, rough, spotty filed with silt /
- and sand, contains peorly healed 1o /; 7
moderately healed jcints, partiafly {ihed with Z /
i quariz and sand e /
J At 119.6' changes to highly fractured S b
At 120.5 joints partially filed with Iron staining 7 (98%) %
to121.7 777
- 7
7
- 40 )
o A //
125 At 124.5' contains multiple joints and fraciures v
- from 10-60 degrees, very closaly spaced lo ,.:/

closely spaced, slightly rough, spotty filled
with silt and sand, contains moderately healed
joints filed with quartz

WASA SONIC CONV COMBO -DC CRP LOGO LTCP FINAL DATABASEGPJ LTCP FINAL DATABASE.GPJ 10/5/14 REV-4

J 60"
1 {100%)1” ;:
i At 127.8' changes to Very waak, highly 7
4 weathered, intensely fractured, to 128.1° 7 7
AL 128.1' changes to Weak, moderately 7
L 45 weathered, intensely fractured to highly %7,
= fractured, to 132.4' 2 7
Ly 7 U1 E E ; 128.5". Core jumbled in barrel,
= At 129.8' changes to Medium strong lo strong 7 rubble zone to 129.8",
a 2 T
iy i
- i RC~4 80" 2{’
7 (100%) //oy
N 7
At 133.4' changes lo intensely fractured lo 71
L 50 highly fractured, to 133.8' 7
i .
135 At 134.8' changas lo contains a 15* layer of 7 134.5": Dua to highly
r SANDY SILT?gpnssible shear zone 1 7 weathered and highly fractured
7 nature of rock, drifler
/ 7% pulled/reinserted rods several
i Al 135.9' changes to Weak ta medium strong, 7 limes during coring.
intensely fractured to highly fractured RCS a8 %{
el
. / (100%
i 77 %
dedclean DC Clean Rivers Project B=Bulk Sample 5= Spiit Spoon Sample D = Denlson Sample
HIVERY ﬁonh?"ml;‘c'.?ozua;' 5w, G = Gooprobe T = Shalby Tube Sample RC = Rock Care SHEET 60of 7
PROJECT Phl:m?gz‘ugz?nv.'uﬂ Fax: 202.787.2207 PS = Piston Sampla P = Pitchar Sample SC = Sonic Core
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= e NEBT

¥ Log of Boring NEBBC-37

J PROJECT LOCATION: WASHINGTON PCCQORD, SYS./DATUM; MD NAD 83/2011/0C DPW
| J=——ART

WASA SONIC CONV COMBO CORE -DCCRP LTCP_FINAL _DATABASE.GPJ DXF TRIAL 4.GPJ T/14/14 REV4

~ PROJECT NUMBER: DCFA#421-WSA COORDINATES: N 454216.177 E 1307818.87
DATE STARTED: 312/2014 DRILL METHOD: Sonle Groundwater Observations il
DATE COMPLETED: 3/24/2014 HAMMER TYPE/WEIGHT. Automatic/140 Ibs Date Time Depth %a:"l}?
LOGGED BY: R. Munschauer CASING TYPE: Steel 2
CHECKED BY: K. Bsll CASING SIZE: 8"1.D./ 10" 1.D.
DRILLING CONTRACTOR. Frontz BIT TYPE/SIZE; Button/ 4" /6" |.D,
DRILL RIG: Versa Sonle BOREHOLE DEPTH: 127.0 FT —
DRILLER: Joe Henley SURFACE ELEVATION: 81.87 FT
e, . 3 |
ot - SAMPLES _, |moisTuRe conent| £ | §
= Ty X il = h%
= 3 DESCRIPTION S8 | 2_ E|@| amereere & 2 At
& o =t E?__BLOWSHE;B; L g‘g‘
> & Se e 5
__Asphat (0.0° - 0.3} 0.0 : Performed soft dig
__Base gravel (0.3 - 0.6) _ i _?7,& on 03/07/14 from 0.0' to
- {FILL) Sampled as moisl, brown and strong b % |_ 9.0, No utilities were
brown, medium plasticity, Sandy Lean Clay, b viv | encountered.
estimated 30-45% fine to medium sand, b 0 B :
80 estimated <5% mica, contalns fine gravel size {/, b i
=~ slag fragments b Mg
V.':z ]
7 i
i el
% !
7z !.
i ; %‘} |
| %
5 - \ 7
Moist, srong brown and dark yellowish black, | E[Y
fine 1o coarss, SILTY GRAVEL WITH SAND, : :‘_
| estimated 30 - 45% fine to coarse sand, | P
estimaled 15 - 25% fines, estimated <5% leMLD
mica, rounded to subangular gravel | i
75 blH
Moist, brown to strong brown, fine to coarse, i
SILTY SAND WITH GRAVEL, estimated 15 - |
25% fines, estimated 15 - 25% fine to coarse
1 gravet, estimated <5% mica, rounded to SM
subrounded gravel |
- | !
Moist, strong brown, fine to coarse, SILTY ‘I 9.0° ; Advanced 10" steel
GRAVEL WITH SAND, estimated 30 - 45% 1) casing to 9,
10 | fine lo coarse sand, estimated 15 - 25% fines. 1
rounded (o subrounded gravel u | |
|
! 1
| |
Y sc- .
70 GM L 30 |
T (50%) L
]
|
9 3
: | 1
a At 13.5" changes to oiive yeflow L I
Moist, medium dense, olive yellaw, fine to 1 ' { 14 0" ; Vary strong
coarsa, SILTY SAND, estimaled 30 - 45% petralaum odor from 14.0°
15 | fines, estimated 5 - 10% fine gravel, | 3 to 19.0".
subrounded gravel 1] & 44-812 | 43 14.0' : VOC = 846 ppm
SM Neiei N
Al 16.0° changes 1o fine to medium, no gravel
65 |
dedclean DC Clean Rivers Project B = Bulk Sample S = Spiit Spoon Sample D = Denlson Samply
ALMARE 5000 Overlook Avenue, SW, GuGooproba  TeShelby Tube Sample R = Rock Cora SHEET 10of7
eeeIEeh] B e P P = Pltcher SampleC = Modified California SampleSC = Sonic Core




=

ot NEBT

Log of Boring NEBBC-37

PROJECT: CSO LONG TERM CONTROL PLAN
PROJECT LOCATION: WASHINGTON DC

WASA SONIC CONV COMBO CORE -DCCRP LTCP _FINAL DATABASE.GPJ DXF TRIAL 4.GPJ 7/141H4 REV-4

'-"".l
1 e——ART
PROJECT NUMBER: DCFA# 421-WSA
. ] | [ =4
E - E = SAMEEE N _, |MOISTURE CONTENT glg
o DESCRIPTION 2534 Z_|€|g| avemeere (£ 8|  REMARKS
B 3 S+ ¢ BLOWS (5R& a 2| . » . H
o ¢ |35 |F o g 'E £
= ['4 o j0_41__ &8 a
SM| | | |sc2
K - Moist, light bluish gray, fine to medium, K, i .
CLAYEY SAND, estimated 30 - 45% fines ///‘ J,Z,f: ;ﬁi’:,,"%".&":’;‘.‘,?;g
sC / observed on sample from
L yfﬂ 17.5' 10 184"
- 77 19.0': Sample SC-3
Moist, medium dense, pale yellow with bands | [ collecied from 19-21".
20 | of yellowish brown, fine to medium, SILTY i i
- SAND, estimated 30 - 45% fines 52 It 581112 | o4~
1 {100%)
] !
®, \ .
kA sml 153 1] 341311 o0 |
| | (@2%) |
L ﬁ |
i 23.0' : SC-4 sample
sc4 | B recovery indicated 11%
| At 23.6' changes to yellowish brown, | efongation upon recovery
B estimaled 5 - 10% fine gravel, subrounded 1 ! 24,0 : Sample SC-5
gravel | 1 collected from 24'-26';
At 23.8' contains a " layer of fine gravel size i/ i fOMedass
25 | weakly cemented iron nodules T [ | : sample recovery indicaled
- e - . sa|l]| 3478 | 94 | i 50% elongation upon
st, light blu'sh gray, high plasticity, i\ | recavery.
SANDY FAT CLAY, estimaled 30 - 4% fine  [CHEZA |/ (100}
|_sand, (G1} s [ i HE
" Meaist, medium dense, fight bluish gray, fine - A
to medium, SILTY SAND, estimated 30 - A | HH
55| 45% fines, (G3A) \/ | E i
K | s s7011 | o | HH
At 27.1' contains a 6" layer of biuish gray FAT | ] (100%) i)
CLAY WITH SAND, estimaled 15-25% fire | ] B E
4 sand | | .; £
! i o 28.0° : SC-6 sample
| lscs i I recovery indicated 14%
] | i ne elongation upon recovery
At 290" changes o eslimaled 15 - 25% fines | ! ; 47
| i "
0 . i s i
Al 30.0' changes to fine to coarse, estimated i ; 81114 | 24 {, I 30.0" ; Advanced 10" steel
<5% mica | 1] (100°%) ar casing ta 30,0, Flushed
Al 30.2' contains a 6" layer of light bluishgray, | || |} 5 hole using 6" steel casing
| medium plasticity, LEAN CLAY WITH SAND, | | A to dapth,
estimated 15-25% {ine sand , | 2
5% SM| | H
| N
i B
- |
| i
5
: 481215 | o4
) {100%) |
At 35.4' changes lo fight yeliowish brown and 1
4 pale yellow, contains bands of orangish brown
At 35.9' changes o contains bands of ight
reddish yellow 1
= L IN
dedclean  DC Clean Rivers Project [ sameis 6 S Solk Spoon Spmple JRRNDRS Derlscn Sacy
HIVERS mm:snmsw GaGaoprobe T = Shelby Tubs Sample RC = Rock Core SHEET 2 0f 7
PROJECT Ph: 202,787.2251 Fax: 202.747.2297 P = Pitcher SampleC = Modified Callfomnla SampleSC = Sonic Core




Log of Boring NEBBC-37
é”ﬁ'lL_____mr | PROJECT: €SO LONG TERM CONTROL PLAN
.f"’l | PROJECT LOCATION: WASHINGTON DC
| AT :
o | PROJECT NUMBER: DCFA#421-WSA
-— =
L E| = L . SAMPLES _ |mosTuRe content| 2 | §
- T - —— -
= 3 DESCRIPTION FEZ Y |w Z_ &|g| amemsere |[£|F  REMARKS
B @ = t (8303 a Me  RL W
2 ¥ | Caat |
e
SC8
fﬂ sM| ||| s 691315 | gyn
(100%)
Al 41,2" changes lo estimated <5% fine
40| gravel, subrounded gravel
S— -— - m
| 4" Moist, medium densa, light yellowish brown tﬁ/?/
| and pala yetiow, fine to medium, CLAYEY /
| SAND, estimated 30 - 45% fines, estimated 77
| <5% fine gravel, subrounded gravel, (G3A} %
7 |
|
50 % 58 7121414 pqe
?" | (96%)
At 46.0" changes to estimated 15 - 25% fines,
subrounded to subangular gravel, contains %
35 packets of light greenish gray FAT CLAY %
1| 7
z é 5510 |
- 2
¥ |
: </ |
| 7
[ At 49.0° changes to no gravel, na FAT CLAY % i &
é | pockels % !
50 4 k
% | AL 50.0' changes to contains pockets of dark % A 4-12-36-161n 17~
S | gray SILT to 51° v | (T4%) |
| Z '
. 7
5 / .
g 30 At 51.5' changes to estimated <6% fine o 1
= gravel, subrounded gravel, gravel as weakly W i
3 ! cemented iron nodules [ B
| AL52.1 changes to conlains pockets of fight Fosc11|
3 | greenish gray FAT CLAY 77 ]
£ AL 52,8 changes to estimated 30 - 45% fines | | / ]
5 ; : ‘
E | At53.6 changes to light reddish yellow I l
|- Maoist, vary stiff, black, high plasticity, FAT '
2 CLAY WITH SAND, estimalted 15 - 25% fine
E 55 ] t:lnst“er.:ls.'ug sand, {G1) i
u : anges to fine sand 511 5911415 | o4«
g At 54.9" changes to dark gray (100%)
g . At55.T changes to black CH -
] 375 | 66.0°; SC-12 sample
Al 0! recovery indicated 48%
z 25 d elongation upon recovery
8 I = | 37 i
4
E dedclean DC clean Rivers Project B =Bulk Sampla 5 = Spiit Spoon Sample D = Denlson
el AlKALLE 5000 Overlook Avenua, SW, G=Geoprobs T = Shefby Tube Sampia RC =Rock Core SHEET 30of 7
= Washington D.C.
g PROJECT Ph mz.n7m1 Fax: 202.787.2207 P = Pitcher SampleC = Modifled Californla SamphSC = Sonie Cors
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PROJECT: CSO LONG TERM CONTROL PLAN
PROJECT LOCATION: WASHINGTON DC

PROJECT NUMBER:

DCFA # 421-WSA

DEPTH (F 1)

ELEV. [FT}

DESCRIPTION

USCS

AL 57.0 changes ta contains a 2 1ayer of
SILTY SAND

| SANDY FAT CLAY, estimaled 30 - 45% fine

{o medium sand, estimated <5% lignite, soft

1 lignite, (G1)
", At 59.0° changes to crisp lignite

20

Moist, greenish gray, fine to medium,
CLAYEY SAND, astimated 15 - 25% fines,
{GaA)

At 61.0' changes to estimated <5% fine
gravel, subrounded gravel

At 62.0' changes to estimated 30 - 45% fines,
conlains pockats of greenish gray FAT CLAY,
no gravel

Al 64.0° changes to medium dense, fine to
coarse, estimated 15 - 25% fines

sC

Moist, dark gray, medium plasticity,
ELASTIC SILT WITH SAND, estimated 15 -
25% fine sand, estimated <5% mica,
estimated <5% lignite, soft/crisp Egnite, {G1)

MH

L

Maist, greenish gray, fine, SILTY SAND,
estimated 30 - 45% fines, estimated <5%
mica, contains {ine lo coarse sand size,
waally to moderately cemented clay

" nodules, (G3A) /

Moist, greenish gray and dark gray, medium
plasticity, ELASTIC SILT WITH SAND,
estimated 15 - 25% fine to medium sand,
estimated <5% mica, (G1)

At 72.2" changes to estimaled <5% lignite,
crisp lignite

At 72.5' conlains a 2" layer of SILTY SAND,
estimated 30-45% fines

At 73.9' contains a 1" layer of SILTY SAND,
estimated 30-45% fines

sl |

MH

" Moist, gray and dark gray, fine to medium,

SILTY SAND, estimated 30 - 45% fines,
estimated 5 - 10% kgnite, estimated <5%
mica, crisp lignite, (GIA)

" Moist, gray, medium plasticity, SANDY SILT,

estimated 30 - 45% fine sand, estimated 5 -
10% lignite, estimated <5% mica, crisp
lignita, (G2)

514

___ SAMPLES

sLOWS

REC (IN.)
(%)

RQD (%) |

MOISTURE CONTENT
ATTERBERG

MC P

WELL

LL

20 __40 80 40

Pocket Pen, (tsf)
Torvane (isf}

REMARKS
AND TESTS

hk
N

513

SC-14)

SC-15

8-13-21-23| o4»

(100%)

713-15-16| p4-

(100%)

24
100%)

7-41-2019 | o4
{100%)

-

AG-8

5

61.0°; SC-13 sample
recovery indicated 3%

elengation upon recovery

66.0° ; 5C-14 sample
recovery indicated 13%
elangation upon recovery

760" ; SC-16 sample
racovery indicaled 33%
elongation upon recavery

el tean

PROJECT

DC Clean Rivers Project
5000 Overlook Avenue, SW,
Washington D.C,

Ph: 202.787.2251 Fax: 202.787.297

G = Geoprobe

B = Bulk Sample S = Split Spoon Sample
T = Shetby Tube Sample
P = Plicher Samplel = Moxdifiad Calfornia SampleSC = Sonic Core |

B = Denlson Samply
RC = Rock Corn

SHEET 4 of 7
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Log of Boring

NEBBC-37

PROJECT. CSO LONG TERM CONTROL PLAN
PROJECT LOCATION: WASHINGTON DC
PROJECT NUMBER:  DCFA# 421.WSA

DEFTH(ET)

DESCRIPTION

ELEV. [FT}

uscs

GRAPHIC
LOG

SAMPLES

MOISTURE CONTENT
ATTERBERG

MC PL 18

WELL

Pocket Pen. (tsf)
Torvane {isf)

RQD (%)

Z_
BLOWS | o=

uwl

x

NUMBER
" TYPE

20 40 &0 80

T

fines, estimated <5% mica, estimated <5%
- lignite, crisp lignite
| Al 78.0° changes to gray to dark gray,
lesuma!ad <5% kgnite, crisp Egnite
Mcnsl. dense, light greenish gray, fine to
madium, SILTY SAND, estimated 15 - 25%
,!ﬂ = fines, estimated <5% fina gravel, estimated
<5% mica, subrounded gravel, (G3A)

o Al B1.4' contains pochets of greenish gray
=i FATCLAY

At B1.7" changes to estimalted 5 - 10% fine lo

coarse gravel

At 84.4' contains a §" layer of greenish gray

85 4 FAT CLAY

At 85,0 contains a 17 layer of greenish gray
FAT CLAY

Al 86.1' changes to laminated to thinly
laminated with light gray CLAYEY SAND

Al 89.0' changes lo medium dense

astimated 15-25% fine to medium sand

| WITH SAND, estimated 15-25% fine to

L lgravel, subrounded gravel
' | Moist, greenish gray, fina to coarse,

- | CLAYEY SAND WITH GRAVEL, astimated
| |30 - 45% fines, estimated 15 - 25% fine to
coarse gravel, rounded to subrounded

85 .| gravel, (G3A)

At 77.5' contains a 8" layer of moist, gray, fine
1 to medium, SILTY SAND, estimated 30-45%

REMARKS
AND TESTS

Al 85.2' changes to estimated 30 - 45% fines

Al 91.2" contains a 4° layer of moist, greenish
-10| gray, high plasticity, FAT CLAY WITH SAND,

| Al 91.7 contains a 6° layer of moist, greenish

| gray, high plasticity, GRAVELLY FAT CLAY V7 Asc 18]

|coarse sand, estimated 15-25% fine to coarse|

7-11-2023| o4 |
{100%)

8-15

[SC-1T|

$-16 7-13-20-20 24"

{100%)

SC-18]

7111316 ar
(100%)

Moist, dense, greenish gray, fine to coarse,
CLAYEY SAND, estimated 30 - 45% fines,
| estimated 5 - 10% fine gravel, rounded to
' subrounded gravel, (G3A)

s-18 12-18-23-25 o4

(100%:)

Moist, greenish gray, fing to medium

CLAYEY SAND, estimalted 15 - 25% fines,
15 estimated 5 - 10% fine to coarse gravel,

(ecs;l:l!r;\;ated «<5% mica, subrounded gravel,

|
o

81.0": SC-17 sampla
recovery ind caled 7%
elongation upon recovery

| 86.0' : $C-18 sample

recovery indicated 20%
elongation upon recovery

1.0 : §C-19 sample
recovery indicated 22%

| elongation upen recavery

96.0" : 5C-20 sample
recovery indicated 22%
elongation upon recovery

WASA SONIC CONV COMBO CORE -DCCRP LTCP FINAL DATABASE.GPJ DXF TRIAL 4.GPJ Ti4/14 REV4

desciean  DC Clean Rivers Project
ik 5000 Overlook Avenue, SW,
Washinglon D.C,
PROJECT Ph: 2027872251 Fax: 202 787,227

B =Bulk Sample 8 = Split Spoon Sample
G = Geoprobe
P = Pitcher SampleC = Modifled Caiifomis SamphSC = Sonic Core |

-
D = Denlson Samply
T = Shetby Tube Sample RC = Rock Core

SHEET 50of 7
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NEBBC-37

PROJECT: CSO LONG TERM CONTROL PLAN
PROJECT LOCATION: WASHINGTON DC
PROJECT NUMBER:  DCFA#421-WSA

BEPTH (£7)
ELEV. {FT}

DESCRIPTION

SAMPLES MOISTURE CONTENT

ATTERBERG
MC

LOG

uscs

GRAPHIC

BLOWS

Torvane (tsf)

£
— PL EL

REC (IN.}
RQD (%)
Pocket Pen. (tsf)

20 40 B0 [

REMARKS
AND TESTS

105

110

115 ]

T
1

-35

'-\<5% fine gravel, subrounded gravel, contains

At 98.7 contains a 3" layer of GRAVELLY
FAT CLAY WITH SAND

At 99.0' changes to madium dense, estimated
«<5% gravel

At 101.0° contains a 5" layer of molst,
greanish gray, low to medium plasticity,
SANDY SILT, estimated 30-45% fine to
coarse sand, estimated <5% fine gravel,

AG1H]

sc 519 7-13-15-18

2%
(100%)

A Y

subrounded gravel

At 101.4' contains an 8.5 layer of moaist,
greenish gray, low to medium plasticity,
SANDY SILT WITH GRAVEL, estimated
30-45% fine to coarse sand, estimalted
15-25% fine to coarse gravel, subrounded

SC-219
ML

ravel

Moist, greenish gray, low plasticity, SANDY
SILT, estimated 30 - 45% fine to medium
sand, estimated <5% fine gravel, estimated
<5% mica, subrounded gravel, {G2)

102.4' contains a 3" layer of SILTY SAND,

timated 15-25% fines
Moist, dense, greenish gray, fine to medium,
CLAYEY SAND, estimated 15 - 25% fines,
estimated <5% mica, contalns fine to coarse
sand siza, weakly to moderately cemented
sand nodules, {G3A)
At 104.0' no cemented sand nadules

At 108.5' contains coarse sand to coarse
gravel siza, weakly camented sand nodules

At 109.5' changes to fine to coarse, estimated

S-20 9-14-18-21

pry
(92%)

sC

LM

/

pockets of greenish gray FAT CLAY

Moist, light greenish gray dark ofive brown,
fine to coarse, SILTY GRAVEL WITH
SAND, estimated 30 - 45% fines, estimated
15 - 25% fine lo coarse sand, contains
pockats of dark gray, conlains coarsa gravel
size moderately to strongly cemanted soll

13-36-50-46 p4»

{1007

—
174

P T
— v
=

o

(G3B)

DECOMPOSED ROCK, samplad as moaist,
grayish green with mottles of ofive, high
plasticity, Elastic Sit with Sand and Gravel,
estimated 15-25% fine to medium sand,
estimated 15-25% fine to coarsa gravel,
subangutlar to angular gravel, contains mottles
of light grayish green, contains moderately to
strongly cemented gravel

SC-23)

S

AR E NN NN NN NN NN AN SN NN A SAREEEEEEREEEERERERRNNNNNNNENANENEN]

SC-24 80"

{100%)

101.0" : 5C-21 sample
recovery indicated 48%
elongation upon recovery

106.0° . SC-22 sample
recovery indicated 5%
elongation upon recovery

111.0": §C-23 sample
recovery indicated 30%
elongation upon recovery
112.0' : Increased driling
pressure,

114.0' : 5C-24 sample
recovery indicated 58%
elongation upon recovery

WASA SONIC CONV COMBO CORE -DCCRP LTCP _FINAL DATABASE.GPJ DXF TRIAL 4.GPJ 714/14 REV4

desclean DG Clean Rivers Project

5000 Overloak Avenua, SW,
Washington D.!

C.
PROJECT Ph: 202.787.2251 Fax: 202.787.2297

B = Butk Sample 8 = Split Spoon Sample D = Denison Sampls
G = Geoprobe T = Shelby Tube Sample RC =Rock Core
P = Plicher SampleC = Modified Caltfornia SampleSC = Sonic Core

SHEET 6 of 7




Log of Boring NEBBC-37

PROJECT NUMBER:

PROJECT: CSOLONG TERM CONTROL PLAN
PROJECT LOCATION: WASHINGTON DC

DCFA # 421-WSA

GEPTH (FT)

ELEV. (FT)

DESCRIPTION

USCS
GRAPHIC
LOG

SAMPLES

NUMBER

E LOWS
B
>

)

S

REC (IN

RQD (%)

MOISTURE CONTENT

ATTERBERG
MC PL L

WELL

0 a0 &0 A0

120 |

125 |

1

8

&

Weak to medium strong, moderately
weathered 1o slightly weathered, intensely
fractured to highly fractured, dark greenish
gray, AMPHIBOLITE SCHIST, moderately
foliated, contalns muttiple joints and fracturas
from 10-85 degrees, very closely spaced to
dlosely spaced, slightly rough, spotty fifing
with silt, contains poorly healed to moderately
healed joints partially filled with quartz

SC-25

RC-1

AN

(100%)

4z
(70%)

Pocket Pen. (tsf)

Torvane (tsf)

REMARKS
AND TESTS

119.0" . Two aftempts
needed Lo recover sample
8C-25,

118.0° ;: SC-25 sample
recovery indicated 22%
elongation upon recovery

122 0 : Switched to rock
coring with 2.4° diameter
HQ core sampler.

BORING COMPLETED AT 127.0 FT ON
3/24/2014 AT HOURS.

Upon completion, installed 2" moniloring well
with 0.020" well screen placed from 104" to
114' and No. 2 sand filter from 102’ to 126",
Instaied a Vibrating Wire Piezemeter (S/IN
047353) at 50' on a 1" tremie pipe.

Note 1

Soil Samples were field screened for soil
vapors at intervals of approximatety 2' down
{o 9' and at intervals of approximately 2°-5' to
a depth of 111", Soil vapor screening was also
performed at the casing collar, Fiek
screening was performed using a MuliRAE
4-gas meter. Screening for VOC's, LEL, and
H2S are "ND", and 02 was 20.4%-20.9%
unless otherwise noted,

Note 2,
“ND" = Not Detected

VOCs: 0.1 ppm
H2S: 1 ppm
LEL: 1%

02: 0.1%

WASA SONIC CONV COMBO CORE -DCCRP LTCP_FINAL DATABASE.GPJ DXF TRIAL 4.GP.J 7/14/14 REV-4

du; lean

PROJECT

DC Clean Rivers Project
5000 Overloak Avenua, SW,
Washington D.C,

Ph: 202,787.2251 Fax: 202.787,2297

B = Bulk Sample 8 = Split Spoon Sample

G = Gooprobe

T = Shelby Tube Sampls
P = Pitcher SampleC = Modifled Californla SampleSC = Sonic Core

D = Denlson Samplg
RC = Rock Core

SHEET 7 of 7




Log of Boring NEBBC-43

N i
—NEBT |
* "' | PROJECT: CSO LONG TERM CONTROL PLAN
BPFT == i
® BORING LOCATION -
AGMWEN | ppa ECT NUMBER:

| PROJECT LOCATION: WASHINGTONDC COORD. SYS./DATUM: MD NAD 83/2011/DC DPW
DCFA # 421-WSA

COORDINATES: N 453804.486 E 1306593.07

DATE STARTED: 6/4/2013

" PRILL METHOD: HSA/Mud Rotary

Groundwater Observations

Washington D.C.
PROJECT Ph: 202.787.2251 Fax: 202.787.2207

P = Piicher Sampls C = Modified California Sample SC = Sonic Cors

DATE COMPLETED: 6M212013 HAMMER TYPE/WEIGHT: Automatic/140 lbs Date Time | Depth 055‘319
LOGGED BY: P. Mahato CASING TYPE: Steel/PVC
CHECKED BY: K. Ball CASING SIZE. 8" LD.
DRILLING CONTRACTOR: E2CR BIT TYPE/SIZE: HSAJ3-1/4" I Tricone Roller/5-7/8"
DRILL RIG: CME-75 BOREHOLE DEPTH: 118.0 FT
DRILLER: Edward Hill SUURFACE ELEVATION: 7684 FT
E E w SAMPLES‘__ _, | MOISTURE CONTENY i g
E @ DESCRIPTION oy é w Z 8|8 amreemce £ 2 AI?qEDMARTE s’frss
e G123 2 |&| erows |SE[a|2 = - sé
=] & % t E g F—a—F] E [
I ——— M _h
Grass and lopsail (0.0° - 0.8) Gy T 0.0': Performed soft dig
.— M E Ha B on 05/28/13 from 0.0' to
i A (FILL) Sampled as moist, grayish brown to L E HN B 8.0°. No utilities were
light yellowish brown, medium plasticity, / <17 D ancountared
Lean Clay with Sand. estimated 15-25% fine / M 3 . : ;
: ikt BERH 1B 0.0 : Advanced boring
75| sand, estimated <5% fine gravel, estimated cL / o1 I ith 3-1/4" (D HSA
- <5% mica, angular to subangular gravel, / M b ~
scattered organics as roots % i AN
R (FILL) Sampled as moisl. yeliowish brown to 7 1 L R B
strong brown, medium plasticity, Sandy ? ! BB
L 4 Llean Clay, estimated 30-45% fine to / 1 B E
medium sand, estimated 5-10% fine to / g 1B E
coarse gravel, estimated <5% mica, / ! 1 Hw B
§ 4 contains coarse sand size asphalt % ; BR:
[ fragments % | 1 ExEE
! L
L= “l | | ;i
1 . . a
| 1B
70} % ! 5 BB
I 1 ateor changes ta light gray and gray / w 8.0' : Heavy rig chatter
E % N from &'to 13" Possible
al 4 2 < . Pl cobble.
¥ (FILL) Sampled as moist, very dense. light b 11-43-78-26 | N o
z gray, fine to coarse, Pooily Graded Gravel o (46%) I
=|10 - with Sitt and Sand, estimated 15-25% fine to A | i :
5 coarse sand, estimated 5-10% fines, GP-| | { N
< contains asphalt fragments GMF | i
- ofy &
- - 1 B
% 65 (FILL) Sampled as moist, dark gray, Lean ; |FHBE
i 3 Clay with Sand, estimaled 15-25% fine % i I
E sand, contains numerous organics as tree o % ! N 1
al i roots / : :
ul — i K
S // B 13.0': Following refrieval
< — - H of SPT sample 5-2,
= | Moist, very stiff, grayish green to dark . A
= greenish gray, medium plasticity, SANDY 8.2 981112 | o i oo relasded 3 thametey
ELASTIC SILT, esti M modified California
o , estimated 30 - 45% fine to NR T
g edi i (NR) o sampler in SPT interval.
15 | medium sand, estimated <5% mica, oo Collected additional
[ contains matties of strong brown MH v sample for gectechnical
é ! ; classification.
bar 4 4 oy i
T-1 . oo
23 ’ 3
& . — o%) | P
I e r
- nes, estima HE
' L HE 17.0° : No pecket
g mica: (G ! | I penetrometer or torvane
O 4 | 1 Pk measurements collected
§ Al 18,0’ changes to medium dense 1 Hland- due to granular material,
z :
E 1 5-8-11-13 | oy 1]
o 100%:)
é 20 | ik K ! et
8| dciciean DC Clean Rivers Project i omyts S S St Semcn Sorrwls RO T
2| SRALE 50 Ovetook Avenue,SW, G=Gepmbe  T=ShelyTubeSample  RC=RockCore SHEET 1 of 6
<
ES




et Log of Boring NEBBC-43
—-—ART
PROJECT: CSO LONG TERM CONTROCL PLAN
BPT —
L1cp PROJECT LOCATION: WASHINGTON DC
® BORING LOCATION ALIGNMENT
PROJECT NUMBER: DCFA #421-WSA
F Ej SAMPLES - | MOISTURE CONTENT E 3
)| 0 i =z |=ld Silis
E 3 DESCRIPTION ? W 2.E g ATTERBERS | & | § AND TESTS
o o 3 Q BLOWS |G a < - 3|8
o == W g = (=
=z v | x ) o
Bk
"
i At 23.0' changes to estimated 30 - 45% w VR
fines i | R
- 1 | g i 6-8-8-15 | o4n i P i
HHR H100%} ; {
) TR
B At 25.0' changes to estimated <5% lignite, W | I 25.0' : Advanced
| soft lignite F %ﬂ;\:ﬂ;ﬂt BL%lgmet;r
I s N L 3 E E ule 40 casing
4-69-14 | oy | 1025.0)
50 (06%) | HEH 25.0': Driller swilched to
| — !_ 1 : o mud rotary with tricone
Al 27.0° changes to grayish green with Kieg il : roller bit.
motties of reddish yellow : U |
- 67-10-11| p9v
; {96%) B E |
A129.0 changes to light yellowish brown HEL P |
30 B i 5 7-10-12-18 s
[ {smELE: ] 2 T
i o%)| HH P
I At 31.0' changes to fine to medium, OB g
- 45| estimated 15 - 25% fines 4t Do
g o Eib] ss 611-15-18| 4gn "
n e (79%) 4 F
3 B iEN L g B i
e At 33.0' thanges 1o fine (o coarse, estimated N | I '
- <5% fine gravel, subrounded to subangular NG N 1 e
& 4 gravel 5] 60 |
- A8 13-13-15-18 | 22" 3 F
é T3 T (82%) Pt
o Al 35.0' changes 1o very thinly bedded with L1
3 FAT CLAY 1 (1 HRE
2 1 Tlisso|)| s13a07) o0 | PH
G o i
gl « 1 i B | |
2 At 37.0' changes to dense S w
S | At37.5 contains a 4" layer of greenish gray AT
FAT CLAY ia . ‘n
- I 13-15-18-27 | 24 o 38.0' : Slight rig chatter
% AL 38 0" changes to grayish green 25 1100%} i from 36' to 39", Possible
= - ] gl B K gravel layer.
] Al 38.0' changes to medium dense A H E
- A | o
B 1t 461311 | g0 | H £
$ Moist, dark greenish gray, low plasticity, :100%}- 7.
" | SANDY SILT. estimated 30 - ésv. fine ‘m
4 .' sand, estimated <5% mica, {G2) ~— L o
] Al 41.0° changes to very stiff. dark greenish \ - g;? . li:l)nllleru?geeg th
g 3£| gray and grayish green HE drilling fluid. ¢
g ML 5-13 8101217 54 H ' g fluid.
8 J f300%)
2L el
3 At 43.0' changes to estimated <5% lignite, A1 HE
o soft lignite 2 o R B
8| desctean DC Clean Rivers Project B=Bulk Sarple S = Splt Spoon Sample O son Saerply
Q] JAAAIE 5000 Overdaok Avenus, SW, GuGeoprobe  TaShelyTubeSample  RC=RockCore SHEET 2 of 6
§ Washington D.C. 2
g PROJECT Ph:202767.2251 Fax: 202.767.2297 P = Pitcher Sarmple C = Maodified California Sanrpite §C = Sonlc Core




ey Log of Boring NEBBC-43
“——ART
PROJECT: CS0O LONG TERM CONTROL PLAN
BPT ——»
LICE PROJECT LOCATION: WASHINGTON DC
NG LOCA
gLy SUGNMENT | pROJECT NUMBER: — DCFA #421-WSA
£ E o [ SAMPLES _ | mosure coment glg
: = -~ [= -
E B DESCRIPTION 3Eg W o z_|E8|gd| ameeeme [&] 8 REMARKS
) d 3 g - s E BLOWS P E_e', 8 - " m g E AND TESTS
o = w o—a—F]
Zz o x 20 4 e 8 a -
[ 14NN 10101420 24 | FHT : § :
ML 100%) “H B Bl
45 - 3 HIH
Moist, medium dense, greenish gray, fine IR N
1o medium, SILTY SAND, estimated 15 - M. I
| 4 25% fines, estimated <5% mica, contains H o 18 I
weakly cemented clay nodules, {G3A) SAS| M| 81115-22) g4 yax] RS B
ag oo D
I At 47.0' changes lo dense Ty §
sl | - 5161 A | 11152034 | 23° HIE: i
At 48.1" changes {o fine to coarse (96%) H 1B
I At 48.0° changes to very dense, estimated 7 6| B
o <5% lignite, soft lignite iapl P8, HLE
208 - 847\ AJo-16-40-1001 19" T
(100%) R LH 0 2 10
| At50.5 contains a &" layer of moist, grayish §K . o ‘B o1 H 50.5' : Heavy rig chatter
- green, fine to coarse, CLAYEY SAND WITH 2 — ‘A A @A from 5§0.5' to 51.0°.
GRAVEL, estimated 30-45% fines, £ =Nl B B o Possbile cobble.
25 esllvn;?led 30-45% fine gravel, subrounded ///‘A Hl oo
o ra 5-18 " = L
Moisl, very dense, grayish green, fine fo é 26-30-34-37 1%3% N
| medium, CLAYEY SAND, estimated 30 - / 23 IR
- 45% fines, estimated <5% mica, (GJA) ’,:/? — W TR
[ g il X 30-36-42-43 (;53; : e
55 % 16: 3
a4 Al 55.0' changes to dense, dark greenish /// 7 Bl 15 HmE
gray B T .
& - / Ny H
H sC % S20) A [1516-24-34 | 24" y| e o B
g 20 //// 100% I B
: i Al 57.0' changes to fine to coarse, estimated / v 57.0° : Following retrieval
§ <5% fing gravel, subrounded gravel !/ﬁ 5 1" 'HiE of SPT sample S-21,
L 9 ] a. . R 8 BE reinseried 3" diameter
2 % S21] A | 10-18-22-31| 24 SO modified California
ﬁ / £ 100%) I8 T sampler in SPT inlerval,
wl - / i3 X L'B—El 0 Callected additional
3 At 59.0' changes to very dense, greenish / Ay 1 Sl T i sample for environmental
- gray to light greenish gray, fine to medium, / i HuH 1 E testing.
&]60 1 estimated 15 - 25% fines, estimated <5% / = X" AN
g lignite ///; 16-28-30-30 (5102;;) o oo
o<l 1 j e : § 3 H
5 Moaist, dense, dark olive brown, fine to SRE AL 3 :
a 15| medium, SILTY SAND, estimated 15 - 25% ! :
-5' 4 — fines, estimated <5% mica, (G3A) AT oy g I b
14-19-20-31 : 44 i :
o (100% 3| B :
E I At63.0" chqnges fo very dense, greenish §-24 Z 100/5" 5 l 83.0° : Heavy rig chatter
& gray and olive brown, estimated 5 - 10% fing 100%) i : . K from 63" to 64"
ol - _gravel, subrounded gravel || : :
3 Moist, brown, fine, POORLY GRADED : 64.0' : Auger refusal.
u GRAVEL, estimated 5 - 10% fine to - Switched to rock coring
Z165 1 medium sand, estimated <5% fines, g using NG diamond bit.
Qo \rounded 1o subrounded gravel, (G5} / :
gl DECOMPFOSED ROCK, sampled as moist,
- 1 greenish gray, fine to coarse, Clayey Sang,
53 estimated 18-25% fines, estimated 5-10%
2 10| fine to coarse gravel, estimated <5% mica, RCA1 17
oL —| gravel as rounded to subangular rock (28%)
bt fragments | 74
5| deiclean DC Clean Rivers Project B =Bulk Sarple S = Spiit Spoon Sample D = Denison Saple
2 HRIVERY svooomubog.amu..sw. G = Geoprobe T = Shalby Tube Sample RC = Rock Core SHEET 3 of 6
;]
; PROJECT Ph:202787.2251 Fax: 202.787.2297 F = Pitcher Sample C = Madifled California Sample SC = Sonic Cora




WASA SONIC CONV COMBO CORE -DCCRP LTCP FINAL_DATABASE.GPJ) DXF TRIAL 4.GPJ 11/4/13 REV-4
L} 3 L} T L) 4 L} + L)

aEmtem Log of Boring NEBBC-43
T | ProJECT: €SO LONG TERM CONTROL PLAN
e Ao PROJECT LOCATION: WASHINGTON DC
Lt Lol SUGNMENT | pROJECT NUMBER: — DCFA # 42144SA
EE - SAMP'-ES‘? ﬁ_lmosnmscoumgg
E g DESCRIPTION §§§ % g e %g é‘g E‘ h:nE}:Lsmi % g fEpend
= = 7 ” P
At 89.0' conlains an 11" layer of Poorly | /
70 | Graded Gravel %
Weak, highly weathered, intensely fractured, 72 %
mulliple joints and fraclures oriented at /7 / :
f ERiis o de Il 0 B
4 At72.5 changes lo moderately weathered to L/ /
slightly weathered I % :
L R
Z. % 5
75 /) % :
B VR % '
/) % :
1 %
of N/ 60" |15 % :
) 100% % :
V2 %
Al 79.0°' changes ta Strong, fresh, highly VA | %
R0 | fractured to moderately fractured, contains S. / / :
e | SRS, | | B
filled with clay >/ %
/] %
5 X /{RC4 s0" |e2 %
$ i 100% %
2 %
At 84,0’ changes lo contains B oints at n M %
v |ERwmaa | B
55 apmced ook oty dedwitnomy, | 3| B
joints 2/ %
“ B
-10] /A RC-5 sg |77 %
= %
< B
; P R
pmiommems | ) 1
g0 spacedﬁ.esgprgeﬂ?('ﬁlled“w%ttf gy - "3},{ %
2 _EE
dedclean DC Clean Rivers Project 8=BukSample 5= Spitt Spaon Sampla M;'méﬂfﬂ;
QAL 5000 Overlook Avenue, SW, GuGecpobe  TsShebyTubeSampla  RC=RockCors SHEET 4 of 6

W

'ashington D.C.
PROJECY Ph: 202707.2251 Fax: 202.787.2297

P = Pitcher Sampla C = Modified California Sammple SC = Sonle Core




— Log of Boring NEBBC-43
"7 | PROJECT: €SO LONG TERM CONTROL PLAN
= s PROJECT LOCATION: WASHINGTON DC
e et e PROJECT NUMBER:  DCFA #421-WSA
E E w S 1 SAMPLES"‘ T3 e % g REMARKS
- = z 2|3 i3
& E DESCRIPTION § § s 8 g e gg g 2 u:nE:EERi % g AND TESTS
= 2 g | KCararas a1 4 k8
2 = [TEE &
45 </ RC 138.%) ao N
V//A /
. >/ /
2 /
_ Z /
At 94.0' changes to contains 4 joints at 7/// = %
40-70 degrees, closely to moderately ) /
95 . spaced, spotty filled with clay and caldum /) /
carbonate, weak HCI reacticn In jeints 2 %
| >, _
Y/ %
-201 ~ /%7 60" | &1 %
b 100%
17 %
L -
117 %
_ S /
At 89.0' changes to Intensely fractured, 7//; | %
contains 3 joints at 50 degrees, very closely ., /
100 spaced, siighlly rough to rough, spoty filed N /
with clay I /
At 100.0' changes to highly fractured to = /
- mederately fractured, contalns & joints at > /
20-70 degrees, closely to moderately 11 %
| et o thedvkocoy g ceun. | [ & "
1 /
- S %
I A /
| S .
At 104,0° changes to contalns 4 joints, 3 | %
closely to moderately spaced, slightly rough, 7 /
105 4 spotty filled with clay and calcium I~ /
carbonate, weak HC! reaction in joints V/{A %
3/
1 3 %
_32 ‘.:.‘:.-. H RC-8 80" | 87 %
)72 {100% %
L /
I V2 /
© .
1 A1 109.0' changes o contains 5 joints at 3 | %
20-70 degrees, closely to moderately 5_.;-/ /
110 spaced, smoath, spotty filled with clay and 2 | /
jc:ilrﬁ:m carbonate, weak HCI reaction in .::; %
[ . _
i W] o0y %
] /
I %
S %
il 7 . /& —] /
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ashington D.C.
PROJECT  Ph: 2027872251 Fax: 202.787.2297

P = Piicher Sample C = Modified California Sarmple 5C = Sonic Core

st Log of Boring NEBBC-43
" " | PROJECT: CSO LONG TERM CONTROL PLAN
= — PROJECT LOCATION. WASHINGTON DG
e o ALIGNMENT PROJECT NUMBER:  DCFA # 421-WSA
E E ol = SAMPLES‘__ _, | MOISTURE CONTENT 5 g
T 3 _— =
E E (e % 3 g % E BLOWS %3 § El iy § é AF;JE!;“#ERSISI-SS
g E1E|» o€ g = % £
A4E = 2 r | -4
=" 7 spolty filed with clay ] %
N %
- 1 7//; %
40 /-1 57 |05 %
- "1 . (95%) /
~g/ /
~ /
L ] V4 /
iz .
- P ///4
BORING COMPLETED AT 118.0 FT ON r
8/M12/2013 AT 1150 HOURS.
Upon completion, Installed 2" monitoring
well with 0.020" well screen placed from
44,0 to 54.0' and gravel pack from 41.8.0' to
64,0, Borehole was backfilled with
bentonite chips from 84.0' to 118.0',
Note 1,
Soil Samples were field screened for soit
vapors at intervals of approximately 1-3'
down to 8 and at most sampling intervals to
a depth of 64", Field screening was
performed using a MulliRAE 4-gas meter.
Screening for VOC's, LEL, and H2S are
"ND", and 02 was 20.9% uniess otherwise
nated.
Hoie 3
"ND" = Not Detected
n n its:
VQCs: 0.1 ppm
H2S. 1 ppm
LEL: 1%
02:0.1%
dedelean DC Clean Rivers Project 6= Bulk Sample 5= Spiit Spoon Sample b = Deniscn Sample
A4 5000 Cverlook Avenus, SW, GuGeoprobe 1= Shelby Tube Sample RG = Rock Core SHEET 6 of 6
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