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Scale:  As Shown Notes: Client:  CH2M HILL 

FIG. 1 Prepared:  AJR Site:  HOWELL MILL SEWER OUTFALL 
Checked:  RIO 
Project No.:  2016.5764.01 Title:  Borings Location Plan 



EXPLORATION PROCEDURES 

Eight (8) SPT borings (designated HM-1 to HM-8) and two auger borings (HM-9 and HM-10) 
were performed at the approximate locations indicated on the attached Boring Location Plan 
(Figure 1).  The SPT borings were performed in general accordance with ASTM D 1586. Soil 
samples obtained during testing were visually evaluated by the Project Engineer and classified 
according to the visual-manual procedure described in ASTM D 2488. A narrative of field 
operations is included in The Appendix. 

The test locations were determined by our field engineer using a master plan provided by client 
and a Trimble GeoXH, rated as a sub-foot unit (horizontal accuracy) GPS Unit with a +/- 3 ft 
accuracy. These locations are shown on the attached Boring Location Plan (Figure 1) and should 
be considered approximate. The elevations shown on the test logs were obtained also using the 
GeoXH GPS Unit but should be considered very approximate.  The provided elevation should 
not be relied upon during the design. 



 
 
 
 
 
 

 
 

Boring and Rock Core Logs 
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0 Silt-sandy, trace clay stiff;
tan-red (Residual)(ML)

Sand-some silt, trace clay and
mica; loose; red-brown (SM)

BORING TERMINATED  AT 20
FEET

Plastic Limit=Non Plastic;
Liquid Limit = No Value; Plasticity
Index=Non Plastic

Slightly damp soil

No groundwater encountered at time of
drilling
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-firm; tan

6-7-8-8

3-4-6-7

2-2-3-3
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2-3-3-3

3-3-3-3

4-5-6-6

3-4-3-5

4-4-4-4

2-3-3-3

-some clay; soft; tan-red

-firm

-trace rock fragments; stiff

-firm

-trace rock fragments
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PROJECT NAME:

PROJECT NUMBER:
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Drilling Company/Drill Rig
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WATER LEVEL - IMMEDIATE:

CORING DEPTH:DATE DRILLED:

X COORDINATE/LAT (ft): Y COORDINATE/LONG (ft):

SPT Hollow Stem Augers

DRILLING METHOD/TYPE: BORING DEPTH:
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2
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1
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0
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Notes : SPT = Standard Penetration Testing
BGS = Below Ground Surface
TOD = Time of Drilling
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10

5

0 Clay-some silt and sand; stiff;
red (Fill)(CL)

Silt-sandy, trace clay and mica;
very stiff; tan-brown
(Residual)(ML)

Sand-some silt, trace clay and
rock fragments; medium dense;
brown-tan (SM)

Partially weathered rock sampled
as sand-some rock fragments,
trace silt, clay and mica; grey
Sand-trace clay, silt and rock
fragments; medium dense; grey
(SW)

AUGER REFUSAL AT 16 FEET

Plastic Limit = Non Plastic;
Liquid Limit = No Value; Plasticity Index = Non Plastic

No groundwater encountered at time of drilling
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12-15-50/3
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0 Silt-sandy, trace clay; very stiff;
brown-tan (Residual)(ML)

Clay-silty, some sand; very stiff;
light tan (CL)

BORING TERMINATED AT 30
FEET

Plastic Limit = Non Plastic;
Liquid Limit = No Value; Plasticity Index
= Non Plastic

No groundwater encountered at time of
drilling
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8-13-16-18

12-12-10-10
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3-4-10-12

10-13-15-18

8-11-14-17

4-5-5-7

6-9-9-10
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6-9-11-17

9-11-11-15

10-15-19-22

13-16-19-25

-stiff

-very stiff

-stiff

-very stiff; white-tan

-tan-brown

-hard
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0 Clay-some sand and silt; stiff;
red (Fill)(CL)
Silt-some clay and sand, trace
rock fragments; stiff; tan-orange
(Residual)(ML)

Clay-silty, some sand; very stiff;
light tan (CL)

BORING TERMINATED AT 30
FEET

Damp soil

Plastic Limit = 25%; Liquid Limit = 40%;
Plasticity Index = 15%

Groundwater encountered at 25 feet
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6-7-9-11

6-8-8-7

4-4-8-9

5-7-10-12

6-10-16-18

12-10-10-12

8-8-10-11

6-9-11-17

-stiff

-sandy, trace clay; very stiff; white-tan

-tan-brown

-hard

-firm

-very stiff
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0 Silt-sandy, trace clay; stiff;
white-tan (Residual)(ML)

Partially weathered rock sampled
as sand-trace silt and clay; very
dense; white-brown
AUGER REFUSAL AT 27 FEET

Damp soil

Plastic Index= 28%; Liquid Limit = 35;
Plasticity Index = 7%

Groundwater encountered at 25 feet
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4-100
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-stiff
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-stiff

-firm; light tan

-stiff

-very stiff
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0 Soil (See boring logs for 
detailed soil description)

Auger Refusal at 26.5 feet
Moderately hard to hard, light 
green to light grey, solid, 
gneiss

Coring Terminated at 35 Feet
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800

798
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794

792
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788

786

784

782

Not Cored 
Above Here

100

100

1

1

@32-33' UC=17,051.1 psi

84.2

92.8

Not Cored 
Above Here

@27-28' UC=10,005.2 psi

UNITED CONSULTING 
GROUP, LTD.

HOWELL MILL SEWER OUTFALL

HM-5

Depth (ft) General Rock Description

 Drilling Rate (ft/min)

6.
0

5.
0

4.
0

3.
0

2.
0

1.
0

0.
0

(in feet) Depth      Elev.
Ground Level 0 818 Station & Offset:           -              HM-5       
Bottom of Casing 26.5 791.5 Dates Drilled: 9/6/16   to  9/6/16
Invert level. - - Angle & Bearing: -               -
Bottom of Hole 791.5 Method: NQ coring (double tube)
Water Level - Version: Oct-4-16

1

Elevation

-
35

Joint 
Count

RQD %

Recovery %
Unconfined Comp.

Strength (psi)

10
00

00

10
00

0

10
00

10
0

Weathering
Index



20
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0 Silt-some sand, clay and gravel;
stiff; tan-orange (Fill)(ML)

Silt-sandy, trace clay; stiff; tan
(Residual)(ML)

Partially weathered rock as
sand-trace silt, clay and rock
fragments; very dense; white
Silt-sandy, trace clay; stiff; white
(ML)

Partially weathered rock as
sand-some rock fragments, trace
silt and clay; white-brown

Sand-some silt and gravel, trace
clay; firm; tan (SM)

Partially weathered rock as
sand-some silt and rock
fragments, trace clay; very
dense; grey-brown
AUGER REFUSAL AT 20 FEET

Plastic Limit = Non Plastic; Liquid Limit
= No Value; Plasticity Index = Non
Plastic

Stabilized groundwater encountered at
17 feet
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7-11-11-12

20-27-100

10-5-5-6

5 - 5-100

5-6-6-100

100-

3-8-10-10

9 -15-100

-very stiff

-grey
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32
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28
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4

2

0 Soil (See boring logs for 
detailed soil description)

Auger Refusal at 20 Feet

Moderately hard to hard, light 
brown to light grey, fractured 
with stains, granite

Coring Terminated at 30 Feet
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Not Cored 
Above Here

100
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2

21.7

38.3

Not Cored 
Above Here

@20-21' UC=4,553.8 psi

@25-26' UC=9,781.1 psi

UNITED CONSULTING 
GROUP, LTD.

HOWELL MILL SEWER OUTFALL

HM-6

Depth (ft) General Rock Description

 Drilling Rate (ft/min)
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0

5.
0
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0

3.
0

2.
0

1.
0

0.
0

(in feet) Depth      Elev.
Ground Level 0 805 Station & Offset:           -              HM-6       
Bottom of Casing 30 775 Dates Drilled: 9/6/16   to  9/6/16
Invert level. - - Angle & Bearing: -               -
Bottom of Hole 775 Method: NQ coring (double tube)
Water Level - Version: Oct-4-16

1

Elevation

-
30

Joint 
Count

RQD %

Recovery %
Unconfined Comp.

Strength (psi)
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0 Silt-sandy, trace clay; firm; white
(Residual)(ML)

Sand-some silt and rock
fragments, trace clay; loose tan
(SM)

BORING TERMINATED AT 20
FEET

Stabilized groundwater measured at 10
feet

Plastic Limit=35%; Liquid Limit =43%;
Plasticity Index=8%

Damp soil

Groundwater encountered at 18 feet at
time of drilling
Saturated soil
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3-3-3-3

3-3-4-4

5-5-6-7

7-8-9-6

2-2-3-3

2-3-5-5

2-4-5-6

3-4-4-10

-tan

-trace root fragments; tan-brown

-no roots; grey

-stiff

-trace rock fragments; very stiff

-no rocks; firm; green-white

-tan-yellow
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10

5

0 Asphalt/GAB

Silt-clayey, some sand; firm;
tan-red (Fill)(ML)

Silt-some sand, clay and gravel;
firm; tan-white-red (Residual)(ML)

BORING TERMINATED AT 15
FEET

0 to 1 feet considered existing
groundcover

Plastic Limit = 32%; Liquid Limit=47%;
Plasticity Index=15%

Damp soil

No groundwater encountered at time of
drilling
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775
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772

771

770

769
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3-4-4-6

3-3-4-6

3-3-4-5

3-4-4-5

3-5-7-7

3-3-4-4

4-7-7-8

-trace clay; tan-orange

-orange-brown

-firm; grey-brown

-stiff

-stiff; white-red
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gneiss

Coring Terminated at 35 Feet
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UNITED CONSULTING 
GROUP, LTD.

HOWELL MILL SEWER OUTFALL

HM-9

Depth (ft) General Rock Description

 Drilling Rate (ft/min)
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(in feet) Depth      Elev.
Ground Level 0 826 Station & Offset:           -              HM-9       
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Invert level. - - Angle & Bearing: -               -
Bottom of Hole 791 Method: NQ coring (double tube)
Water Level - Version: Sept-27-16
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Recovery %
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AUGER REFUSAL AT 21 FEET

Straight auger boring

No groundwater encountered at time of
drilling
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Piezometer Installation Logs 
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Graphic Fill = Bentonite/Cement Grout
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Rock Core Photos 



Howell Mill Sewer Outfall
Project No.  2016.5764.01 

Page 1 of 2  

Rock Core from HM-5 (26.5’ – 35.0’) 
Run 1: REC= 100%  RQD = 84.2% 
Run 2: REC= 100% RQD = 92.8% 

Rock Core from HM-6 (20.0’ – 30.0’) 
Run 1: REC=100%  RQD =21.7%  
Run 2: REC=100%  RQD =38.3%  



Howell Mill Sewer Outfall
Project No.  2016.5764.01 

Page 2 of 2  

Rock Core from HM-9 (30.0’ – 35.0’) 
Run 1 : REC=100% RQD=60%  



 
 
 

 
 

United Consulting – Lab Test Results 



United Consulting

10/03/2016 2016.5764.01

SUMMARY OF SOIL DATA

Grain Size

Soil As R'cd Atterberg Distribution Compaction Additional

Sample Sample Classi- Moisture Limits % Finer % Finer % Finer Maximum Optimum Organic Unit Weight Permeability Tests

Borehole Sample Type Depth fication % No. 4 No. 200 .005 Dry Density  Moisture Gs Contant Moisture Dry (cm/sec) Conducted

Number ID L.L. P.L. P.I . L.I . Sieve Sieve mm (lb/cuft) % % % (lb/cuft) (See Notes)

HM-1 3 BAG 4-6 ML 8.6 NV NP NP - 99.7 50.6 9.5 - - - - - - - -

HM-2 5 BAG 8-10 SM 11.9 NV NP NP - 97.0 31.9 5.2 - - - - - - - -

HM-3 6 BAG 10-12 (ML) - - - - - - - - - - - - - - - P, R

HM-3 9 BAG 18-20 ML 17.5 29 42 13 - 99.5 55.1 6.6 - - - - - - - -

HM-4 12 BAG 24-26 CL 24.1 25 40 15 - 99.5 62.1 5.0 - - - - - - - -

HM-5 8 BAG 16-18 ML 31.8 28 35 7 - 98.6 55.4 4.0 - - - - - - - -

HM-6 7 BAG 14-16 SM 9.6 NV NP NP - 94.9 36.6 3.7 - - - - - - - -

HM-7 5 BAG 8-10 (ML) - - - - - - - - - - - - - - - P, R

HM-7 6 BAG 12-14 ML 35.1 35 43 8 - 99.8 58.4 5.6 - - - - - - - -

HM-8 3 BAG 4-6 ML 25.7 32 47 15 - 89.9 59.2 31.6 - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T   = TRIAXIAL TEST O   = ORGANIC CONTENT

PLASTIC LIMIT (PL) U   = UNCONFINED COMPRESSION TEST P   = pH

PLASTICITY INDEX (PI) C   = CONSOLIDATION TEST R   = SOIL RESISTIVITY

LIQUIDITY INDEX (LI ) DS = DIRECT SHEAR TEST Vc  = VOLUME/SHRINKAGE CHANGE

SPECIFIC GRAVITY (Gs)

MOISTURE (Mc)

HOWELL MILL SEWER OUTFALL 

Sample

Identification



United Consulting

Norcross, Georgia

Client:

Project:

Project No.: Figure

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

NO. CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

SOIL DATA
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LIQUID LIMIT
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CL-ML

CL o
r O
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CH o
r O

H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

HM-5 16.0-18.0 ft 31.8 28 35 7 ML

HM-6 14.0-16.0 ft 9.6 NP NV NP SM

HM-2 8.0-10.0 ft 11.9 NP NV NP SM

HM-3 18.0-20.0 ft 17.5 29 42 13 ML

HM-1 4.0-6.0 ft 8.6 NP NV NP ML

HM-7 12.0-14.0 ft 35.1 35 43 8 ML

HM-8 4.0-6.0 ft 25.7 32 47 15 ML

HM-4 24.0-26.0 ft 24.1 25 40 15 CL



DCN 1000-2014 United Consulting • 625 Holcomb Bridge Road • Norcross, GA 30071 Revision 2

Corrosivity Series

ASTM G51, G57 / AASHTO T289, T288 / UC SOP L6, L40

PROJECT: HOWELL MILL RD OUTFALL SEWER

PROJECT No.: 2016.5764.01

TESTING DATE: 10/3/2016

Sample Soil pH Soil Resistivity

s.u. (Ω-cm)

1.  4.55 72,000

2.  4.22 15,000

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

ID

HM-3@10.0-12.0'

HM-7@8.0-10.0'

mailto:HM-3@10.0-12.0'
mailto:HM-7@8.0-10.0'


United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Silt-sandy, trace clay and gravel, tan
0.375

#4
#10
#20
#40
#60

#140
#200

100.0
99.7
98.2
95.5
88.8
80.1
59.3
50.6

NP NV NP

0.4656 0.3279 0.1087
0.0732 0.0282 0.0096
0.0055 19.95 1.34

ML A-4(0)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-1 Depth: 4.0-6.0 ft
Date:

Client:

Project:

Project No: Figure
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United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Sand, some silt, trace clay and gravel, dark tan
0.375

#4
#10
#20
#40
#60

#140
#200

100.0
97.0
84.9
78.1
67.6
56.6
36.3
31.9

NP NV NP

2.8715 2.0181 0.2902
0.1925 0.0611 0.0174
0.0095 30.67 1.36

SM A-2-4(0)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-2 Depth: 8.0-10.0 ft
Date:

Client:

Project:

Project No: Figure
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United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Silt-sandy, trace clay, light tan
#4
#10
#20
#40
#60

#140
#200

100.0
99.5
98.4
95.8
90.2
64.5
55.1

29 42 13

0.2481 0.2020 0.0902
0.0623 0.0290 0.0137
0.0095 9.49 0.98

ML A-7-6(5)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-3 Depth: 18.0-20.0 ft
Date:

Client:

Project:

Project No: Figure
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United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Clay-silty, some sand, trace clay, light tan
#4
#10
#20
#40
#60

#140
#200

100.0
99.5
98.0
95.7
91.9
72.5
62.1

25 40 15

0.2189 0.1689 0.0692
0.0438 0.0236 0.0123
0.0082 8.45 0.98

CL A-6(8)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-4 Depth: 24.0-26.0 ft
Date:

Client:

Project:

Project No: Figure
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United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Silt-sandy, trace clay, light tan
#4
#10
#20
#40
#60

#140
#200

100.0
98.6
95.2
88.5
81.5
62.7
55.4

28 35 7

0.4871 0.3158 0.0935
0.0584 0.0264 0.0134
0.0083 11.22 0.89

ML A-4(2)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-5 Depth: 16.0-18.0 ft
Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Sand, some silt and gravel, trace clay, tan
0.5

0.375
#4
#10
#20
#40
#60

#140
#200

100.0
94.9
88.7
80.9
77.2
68.2
59.7
42.4
36.6

NP NV NP

5.6822 3.2251 0.2543
0.1553 0.0523 0.0235
0.0152 16.69 0.71

SM A-4(0)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-6 Depth: 14.0-16.0 ft
Date:

Client:

Project:

Project No: Figure
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Particle Size Distribution Report



United Consulting

Norcross, Georgia

91/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Silt-sandy, trace clay and gravel, tan
0.375

#4
#10
#20
#40
#60

#140
#200

100.0
99.8
99.3
98.4
96.6
92.1
68.3
58.4

35 43 8

0.2244 0.1830 0.0796
0.0527 0.0230 0.0104
0.0075 10.65 0.89

ML A-5(4)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-7 Depth: 12.0-14.0 ft
Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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% +3" % Gravel % Sand % Silt % Clay

0.0 0.2 41.4 52.8 5.6
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United Consulting

Norcross, Georgia

9/12/16

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Silt, some clay, sand and gravel, yellow tan
0.75
0.5

0.375
#4
#10
#20
#40
#60

#140
#200

100.0
89.9
87.5
86.3
84.8
84.0
81.9
77.1
63.4
59.2

32 47 15

12.7527 2.2208 0.0805
0.0371 0.0037

ML A-7-5(8)

CH2M HILL

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Sample Number: HM-8 Depth: 4.0-6.0 ft
Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" % Gravel % Sand % Silt % Clay

0.0 13.7 27.1 27.6 31.6
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DCN 1000-2026 United Consulting • 625 Holcomb Bridge Road • Norcross, GA 30071 Revision 1

UNCONFINED COMPRESSION TEST OF ROCK
ASTM D2938 / AASHTO T226 / UC SOP L9

PROJECT:

PROJECT No.:

SAMPLE No.:

TESTING DATE:

TESTED BY:

SPECIMEN CONDITIONS / TEST RESULTS

1.   DIAMETER 1.87 in.

2.   HEIGHT 4.01 in.

3.   MAXIMUM LOAD 27,420 lb.

4.   CROSS SECTIONAL AREA 2.74 in²

5.  CORRECTION FACTOR 1.00

6.   UNCONFINED COMPRESSIVE STRENGTH 10,005.2 psi

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

HM-5@27-28

9/15/2016

MS

mailto:HM-5@27-28


DCN 1000-2026 United Consulting • 625 Holcomb Bridge Road • Norcross, GA 30071 Revision 1

UNCONFINED COMPRESSION TEST OF ROCK
ASTM D2938 / AASHTO T226 / UC SOP L9

PROJECT:

PROJECT No.:

SAMPLE No.:

TESTING DATE:

TESTED BY:

SPECIMEN CONDITIONS / TEST RESULTS

1.   DIAMETER 1.87 in.

2.   HEIGHT 4.17 in.

3.   MAXIMUM LOAD 46,680 lb.

4.   CROSS SECTIONAL AREA 2.74 in²

5.  CORRECTION FACTOR 1.00

6.   UNCONFINED COMPRESSIVE STRENGTH 17,051.1 psi

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

HM-5@32-33

9/15/2016

DM

mailto:HM-5@32-33


DCN 1000-2026 United Consulting • 625 Holcomb Bridge Road • Norcross, GA 30071 Revision 1

UNCONFINED COMPRESSION TEST OF ROCK
ASTM D2938 / AASHTO T226 / UC SOP L9

PROJECT:

PROJECT No.:

SAMPLE No.:

TESTING DATE:

TESTED BY:

SPECIMEN CONDITIONS / TEST RESULTS

1.   DIAMETER 1.87 in.

2.   HEIGHT 3.89 in.

3.   MAXIMUM LOAD 12,440 lb.

4.   CROSS SECTIONAL AREA 2.73 in²

5.  CORRECTION FACTOR 1.00

6.   UNCONFINED COMPRESSIVE STRENGTH 4,553.8 psi

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

HM-6@20-21

9/15/2016

MS

mailto:HM-6@20-21


DCN 1000-2026 United Consulting • 625 Holcomb Bridge Road • Norcross, GA 30071 Revision 1

UNCONFINED COMPRESSION TEST OF ROCK
ASTM D2938 / AASHTO T226 / UC SOP L9

PROJECT:

PROJECT No.:

SAMPLE No.:

TESTING DATE

TESTED BY:

SPECIMEN CONDITIONS / TEST RESULTS

1.   DIAMETER 1.87 in.

2.   HEIGHT 3.46 in.

3.   MAXIMUM LOAD 26,720 lb.

4.   CROSS SECTIONAL AREA 2.73 in²

5.  CORRECTION FACTOR 1.00

6.   UNCONFINED COMPRESSIVE STRENGTH 9,781.1 psi

HOWELL MILL RD OUTFALL SEWER

2016.5764.01

HM-6@25-26

9/15/2016

DM

mailto:HM-6@25-26


 
 
 
 
 

FTS – Lab Test Results 



Analytical Report 

A6I0073

Project

Howell Mill Sewer Outfall

Project Number

2016.5764.01

September 19, 2016

United Consulting -Norcross

625 Holcomb Bridge Road

Norcross, GA  30071

Minority Women Business Enterprise

Small Disadvantaged Business Enterprise 

Page 1 of 11



Phone #:770-449-8800

Website: www.ftsanalytical.com

6017 Financial Dr.

Norcross, GA 30071

Minority Women Business Enterprise

Small Disadvantaged Business Enterprise 

September 19, 2016

United Consulting -Norcross

625 Holcomb Bridge Road

Aaron Epstein

RE:  Howell Mill Sewer Outfall

We are reporting the results of the analyses performed on the samples recieved on 9/12/2016 under the 

project name referenced above and identified as the lab Work Order A6I0073.  All results being reported 

under this Report apply to the samples analyzed and properly identified with a Laboratory ID number.  

Subcontracted analyses are identified in this report with either the NELAC certification number of the 

subcontracted lab, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with 

NELAC standards.  The uncertainty of measurement associated with the results of analysis reported is 

available upon request.  Should insufficient sample be provided to the laboratory to meet the method and 

NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and 

reporting using all other available quality control methods.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and 

reproduced in full, unless written approval is granted by FTS Analytical Laboratories.  This report will be filed 

for at least 5 years in our archives after which time it will be destroyed without further notice, unless 

otherwise agreed upon.  The samples received, and described as recorded in Work Order A6I0073 will be 

filed for 60 days, and after that time they will be properly disposed without further notice, unless otherwise 

agreed upon.  We reserve the right to return to you any unused samples, extracts, or solutions if we 

consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding standard 

practices, controlled/regulated substances, etc.)

We thank you for selecting FTS Analytical to serve your analytical needs.  If you have any questions 

concerning this report, please do not hesitate to contact us at any time.  We will be happy to help.

Norcross, GA  30071

Sincerely, 

J. Derek Rounsley

Project Manager

Page 2 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Samples in this Report

Sample Lab ID Matrix Date Sampled Date Received

HM-3 SolidA6I0073-01 12-Sep-2016  12:1512-Sep-2016  00:00

HM-7 SolidA6I0073-02 12-Sep-2016  12:1512-Sep-2016  00:00

Page 3 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 3 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Hits Summary
(Not Including Subcontracted Analysis)

Sample: HM-3

MethodCAS #Date AnalyzedDilUnitsResult RL Qual Analyte

Lab ID: A6I0073-01

0.0100 SU 14.55 9/13/16  11:20 EPA 9040/1311pH

0.100 % 186.4 9/13/16   7:15 SM 2540G% Solids

0.100 % 113.6 9/13/16   7:15 SM 2540GPercent Moisture

Sample: HM-7

MethodCAS #Date AnalyzedDilUnitsResult RL Qual Analyte

Lab ID: A6I0073-02

0.0100 SU 14.56 9/13/16  11:20 EPA 9040/1311pH

0.100 % 183.3 9/13/16   7:15 SM 2540G% Solids

0.100 % 114.7 9/13/16   7:15 SM 2540GPercent Moisture

Page 4 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 4 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Sample Results

 

ResultAnalyte Date AnalyzedUnits

Lab Sample ID: A6I0073-01 (Solid)

Client Sample ID: HM-3 

RL Dil Date Prepared

Sampled:

9/12/16   0:00

CAS #Qual 

 Anions by Method 9056

116 mg/Kg dry 10ND 9/16/16  21:499/16/16   9:33 16887-00-6UChloride

116 mg/Kg dry 10ND 9/16/16  21:499/16/16   9:33 14808-79-8USulfate

 Percent Moisture by Method 2540G

0.100 % 186.4 9/13/16   7:159/12/16   7:30% Solids

0.100 % 113.6 9/13/16   7:159/12/16   7:30Percent Moisture

 pH S by Method 9045D

0.0100 SU 14.55 9/13/16  11:209/13/16  10:30pH

Page 5 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 5 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Sample Results

 (Continued) 

ResultAnalyte Date AnalyzedUnits

Lab Sample ID: A6I0073-02 (Solid)

Client Sample ID: HM-7 

RL Dil Date Prepared

Sampled:

9/12/16   0:00

CAS #Qual 

 Anions by Method 9056

120 mg/Kg dry 10ND 9/16/16  22:089/16/16   9:33 16887-00-6UChloride

120 mg/Kg dry 10ND 9/16/16  22:089/16/16   9:33 14808-79-8USulfate

 Percent Moisture by Method 2540G

0.100 % 183.3 9/13/16   7:159/12/16   7:30% Solids

0.100 % 114.7 9/13/16   7:159/12/16   7:30Percent Moisture

 pH S by Method 9045D

0.0100 SU 14.56 9/13/16  11:209/13/16  10:30pH

Page 6 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 6 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Anions by Method 9056

Batch: B6I0393 

Blank (B6I0393-BLK1) Prepared & Analyzed: 9/16/2016

Chloride 20.0 mg/Kg wetUND

Sulfate 20.0 mg/Kg wetUND

LCS (B6I0393-BS1) Prepared & Analyzed: 9/16/2016

Chloride 20.0 200 80-120100mg/Kg wet200

Sulfate 20.0 200 90-11094mg/Kg wet189

LCS Dup (B6I0393-BSD1) Prepared & Analyzed: 9/16/2016

Chloride 20.0 200 1580-12099 0.7mg/Kg wet199

Sulfate 20.0 200 2090-110100 6mg/Kg wet200

Duplicate (B6I0393-DUP1) Prepared & Analyzed: 9/16/2016Source: L6I0094-03

Chloride 24.1 15mg/Kg dryUND ND

Sulfate 24.1 150.8mg/Kg dry35.7 35.5

Matrix Spike (B6I0393-MS1) Prepared & Analyzed: 9/16/2016Source: L6I0094-03

Chloride 24.1 241 75-125104mg/Kg dry250 ND

Sulfate 24.1 241 75-125109mg/Kg dry298 35.5

Matrix Spike Dup (B6I0393-MSD1) Prepared & Analyzed: 9/16/2016Source: L6I0094-03

Chloride 24.1 241 2075-125101 3mg/Kg dry242 ND

Sulfate 24.1 241 2075-125107 1mg/Kg dry293 35.5

Page 7 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 7 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Percent Moisture by Method 2540G

Batch: B6I0236 

Duplicate (B6I0236-DUP1) Prepared: 9/12/2016  Analyzed: 9/13/2016Source: A6I0064-01

% Solids 0.100 200.1%93.3 93.4

Percent Moisture 0.100 201%6.71 6.62

Page 8 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 8 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

pH S by Method 9045D

Batch: B6I0253 

Duplicate (B6I0253-DUP1) Prepared & Analyzed: 9/13/2016Source: A6I0073-01

pH 0.0100 200.7SU4.52 4.55

Page 9 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 9 of 11



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/19/2016  15:17

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

List of Certifications

CodeDescriptionNumber ExpiresFacility

LANELAC04176 LA CERTIFICATE 06/30/2016FTSA

ANC483 NC CERTIFICATE 12/31/2016FTSA

KENTUKY85 KENTUKY CERTIFICATE FTSA

ASC98015 SC CERTIFICATE 06/30/2017FTSA

LFLNELACE84098 FL NELAC CERTIFICATE 06/30/2017FTSL

AFLNELACE87429 FL NELAC CERTIFICATE 06/30/2017FTSA

DODLI0-135 DoD CERTIFICATE 06/30/2016FTSA

USDAP330-07-00105 USDA CERTIFICATE FTSA

Notes and Definitions 

Item Definition

Dry Sample results reported on a dry weight basis.

U or ND Analyte NOT DETECTED at or above the reporting limit.

A Suspected adol-condensation product

B Analyte detected in the method blank

C Confirmed by GC/MS analysis

E Concentration exceeds calibration range

K Hold Time exceeded

J Estimated Value

N Tentatively Identified Compound

P  >25% difference between primary and secondary columns

S Quantitation based on single-point calibration

X QC Failure see Case Narrative

RPD Relative Percent Difference

%REC Percent Recovery

Source Sample that was matrix spiked or duplicated.

Page 10 of 11

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 10 of 11
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Analytical Report 

A6I0073

Project

Howell Mill Sewer Outfall

Project Number

2016.5764.01

September 30, 2016

United Consulting -Norcross

625 Holcomb Bridge Road

Norcross, GA  30071

Minority Women Business Enterprise

Small Disadvantaged Business Enterprise 

Page 1 of 12



Phone #:770-449-8800

Website: www.ftsanalytical.com

6017 Financial Dr.

Norcross, GA 30071

Minority Women Business Enterprise

Small Disadvantaged Business Enterprise 

September 30, 2016

United Consulting -Norcross

625 Holcomb Bridge Road

Aaron Epstein

RE:  Howell Mill Sewer Outfall

We are reporting the results of the analyses performed on the samples recieved on 9/12/2016 under the 

project name referenced above and identified as the lab Work Order A6I0073.  All results being reported 

under this Report apply to the samples analyzed and properly identified with a Laboratory ID number.  

Subcontracted analyses are identified in this report with either the NELAC certification number of the 

subcontracted lab, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with 

NELAC standards.  The uncertainty of measurement associated with the results of analysis reported is 

available upon request.  Should insufficient sample be provided to the laboratory to meet the method and 

NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and 

reporting using all other available quality control methods.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and 

reproduced in full, unless written approval is granted by FTS Analytical Laboratories.  This report will be filed 

for at least 5 years in our archives after which time it will be destroyed without further notice, unless 

otherwise agreed upon.  The samples received, and described as recorded in Work Order A6I0073 will be 

filed for 60 days, and after that time they will be properly disposed without further notice, unless otherwise 

agreed upon.  We reserve the right to return to you any unused samples, extracts, or solutions if we 

consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding standard 

practices, controlled/regulated substances, etc.)

We thank you for selecting FTS Analytical to serve your analytical needs.  If you have any questions 

concerning this report, please do not hesitate to contact us at any time.  We will be happy to help.

Norcross, GA  30071

Sincerely, 

J. Derek Rounsley

Project Manager

Page 2 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Samples in this Report

Sample Lab ID Matrix Date Sampled Date Received

HM-3 SolidA6I0073-01 12-Sep-2016  12:1512-Sep-2016  00:00

HM-7 SolidA6I0073-02 12-Sep-2016  12:1512-Sep-2016  00:00

Page 3 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 3 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Hits Summary
(Not Including Subcontracted Analysis)

Sample: HM-3

MethodCAS #Date AnalyzedDilUnitsResult RL Qual Analyte

Lab ID: A6I0073-01

0.0100 SU 14.55 9/13/16  11:20 EPA 9040/1311pH

mg/L 164100 9/22/16   9:57 SM 2540CResistivity

0.100 % 186.4 9/13/16   7:15 SM 2540G% Solids

0.100 % 113.6 9/13/16   7:15 SM 2540GPercent Moisture

Sample: HM-7

MethodCAS #Date AnalyzedDilUnitsResult RL Qual Analyte

Lab ID: A6I0073-02

0.0100 SU 14.56 9/13/16  11:20 EPA 9040/1311pH

mg/L 139500 9/22/16   9:57 SM 2540CResistivity

0.100 % 183.3 9/13/16   7:15 SM 2540G% Solids

0.100 % 114.7 9/13/16   7:15 SM 2540GPercent Moisture

Page 4 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 4 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Sample Results

 

ResultAnalyte Date AnalyzedUnits

Lab Sample ID: A6I0073-01 (Solid)

Client Sample ID: HM-3 

RL Dil Date Prepared

Sampled:

9/12/16   0:00

CAS #Qual 

 Anions by Method 9056

116 mg/Kg dry 10ND 9/16/16  21:499/16/16   9:33 16887-00-6UChloride

116 mg/Kg dry 10ND 9/16/16  21:499/16/16   9:33 14808-79-8USulfate

 Percent Moisture by Method 2540G

0.100 % 186.4 9/13/16   7:159/12/16   7:30% Solids

0.100 % 113.6 9/13/16   7:159/12/16   7:30Percent Moisture

 pH S by Method 9045D

0.0100 SU 14.55 9/13/16  11:209/13/16  10:30pH

 TDS by Method 2540C

mg/L 164100 9/22/16   9:579/22/16   9:57Resistivity

Page 5 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 5 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Sample Results

 (Continued) 

ResultAnalyte Date AnalyzedUnits

Lab Sample ID: A6I0073-02 (Solid)

Client Sample ID: HM-7 

RL Dil Date Prepared

Sampled:

9/12/16   0:00

CAS #Qual 

 Anions by Method 9056

120 mg/Kg dry 10ND 9/16/16  22:089/16/16   9:33 16887-00-6UChloride

120 mg/Kg dry 10ND 9/16/16  22:089/16/16   9:33 14808-79-8USulfate

 Percent Moisture by Method 2540G

0.100 % 183.3 9/13/16   7:159/12/16   7:30% Solids

0.100 % 114.7 9/13/16   7:159/12/16   7:30Percent Moisture

 pH S by Method 9045D

0.0100 SU 14.56 9/13/16  11:209/13/16  10:30pH

 TDS by Method 2540C

mg/L 139500 9/22/16   9:579/22/16   9:57Resistivity

Page 6 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 6 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Anions by Method 9056

Batch: B6I0393 

Blank (B6I0393-BLK1) Prepared & Analyzed: 9/16/2016

Chloride 20.0 mg/Kg wetUND

Sulfate 20.0 mg/Kg wetUND

LCS (B6I0393-BS1) Prepared & Analyzed: 9/16/2016

Chloride 20.0 200 80-120100mg/Kg wet200

Sulfate 20.0 200 90-11094mg/Kg wet189

LCS Dup (B6I0393-BSD1) Prepared & Analyzed: 9/16/2016

Chloride 20.0 200 1580-12099 0.7mg/Kg wet199

Sulfate 20.0 200 2090-110100 6mg/Kg wet200

Duplicate (B6I0393-DUP1) Prepared & Analyzed: 9/16/2016Source: L6I0094-03

Chloride 24.1 15mg/Kg dryUND ND

Sulfate 24.1 150.8mg/Kg dry35.7 35.5

Matrix Spike (B6I0393-MS1) Prepared & Analyzed: 9/16/2016Source: L6I0094-03

Chloride 24.1 241 75-125104mg/Kg dry250 ND

Sulfate 24.1 241 75-125109mg/Kg dry298 35.5

Matrix Spike Dup (B6I0393-MSD1) Prepared & Analyzed: 9/16/2016Source: L6I0094-03

Chloride 24.1 241 2075-125101 3mg/Kg dry242 ND

Sulfate 24.1 241 2075-125107 1mg/Kg dry293 35.5

Page 7 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 7 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

TDS by Method 2540C

Batch: B6I0497 

Duplicate (B6I0497-DUP1) Prepared & Analyzed: 9/22/2016Source: A6I0073-01

Resistivity 200mg/L64100 64100

Page 8 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 8 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Percent Moisture by Method 2540G

Batch: B6I0236 

Duplicate (B6I0236-DUP1) Prepared: 9/12/2016  Analyzed: 9/13/2016Source: A6I0064-01

% Solids 0.100 200.1%93.3 93.4

Percent Moisture 0.100 201%6.71 6.62

Page 9 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 9 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

pH S by Method 9045D

Batch: B6I0253 

Duplicate (B6I0253-DUP1) Prepared & Analyzed: 9/13/2016Source: A6I0073-01

pH 0.0100 200.7SU4.52 4.55

Page 10 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 10 of 12



Project:

Project Number:

Project Manager:

Reported:

United Consulting -Norcross

625 Holcomb Bridge Road

Howell Mill Sewer Outfall

2016.5764.01

Aaron Epstein 09/30/2016  13:55

MWBE SDBE 

NELAC DoD Accredited

Norcross, GA  30071

List of Certifications

CodeDescriptionNumber ExpiresFacility

LANELAC04176 LA CERTIFICATE 06/30/2016FTSA

ANC483 NC CERTIFICATE 12/31/2016FTSA

KENTUKY85 KENTUKY CERTIFICATE FTSA

ASC98015 SC CERTIFICATE 06/30/2017FTSA

LFLNELACE84098 FL NELAC CERTIFICATE 06/30/2017FTSL

AFLNELACE87429 FL NELAC CERTIFICATE 06/30/2017FTSA

DODLI0-135 DoD CERTIFICATE 06/30/2016FTSA

USDAP330-07-00105 USDA CERTIFICATE FTSA

Notes and Definitions 

Item Definition

Dry Sample results reported on a dry weight basis.

U or ND Analyte NOT DETECTED at or above the reporting limit.

A Suspected adol-condensation product

B Analyte detected in the method blank

C Confirmed by GC/MS analysis

E Concentration exceeds calibration range

K Hold Time exceeded

J Estimated Value

N Tentatively Identified Compound

P  >25% difference between primary and secondary columns

S Quantitation based on single-point calibration

X QC Failure see Case Narrative

RPD Relative Percent Difference

%REC Percent Recovery

Source Sample that was matrix spiked or duplicated.

Page 11 of 12

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 11 of 12
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APPENDIX F 

GeoTesting – Lab Test Results 

  



Transmittal 

TO: 

Mahvand Saleki DATE: 9/21/2016 GTX NO: 305340 

United Consulting Group RE:  Howell Mill Sewer Outfall 

625 Holcomb Bridge Road 

Norcross, GA 30071 

COPIES DATE DESCRIPTION 

9/21/2016 September 2016 Laboratory Test Report 

REMARKS: 

SIGNED: 

CC:    Jonathan Campbell, Assistant Laboratory Manager 

    APPROVED BY: 

    Mark Dobday, P.G., Laboratory Manager 



GeoTesting Express, Inc. 125 Nagog Park Acton, MA 01720 Toll Free 800 434 1062 Fax 978 635 0266 

September 21, 2016 

Mahvand Saleki 
United Consulting Group 
625 Holcomb Bridge Road 
Norcross, GA 30071  

RE:      Howell Mill Sewer Outfall, Atlanta, GA (GTX-305340) 

Dear Mahvand Saleki: 

Enclosed are the test results you requested for the above referenced project.  GeoTesting Express, Inc. 
(GTX) received three samples from you on 9/19/2016.  These samples were labeled as follows: 

Boring Number Sample Number Depth 
1  HM-5  27-28 ft
2  HM-6  25-26 ft
3  HM-9  34-35 ft

GTX performed the following tests on these samples:  

3  ASTM D7625 -CERCHAR Abrasivity Index (CAI) 

A copy of your test request is attached. 

The results presented in this report apply only to the items tested.  This report shall not be reproduced except in 
full, without written approval from GeoTesting Express.  The remainder of these samples will be retained for a 
period of sixty (60) days and will then be discarded unless otherwise notified by you.  Please call me if you have 
any questions or require additional information.  Thank you for allowing GeoTesting Express the opportunity of 
providing you with testing services.  We look forward to working with you again in the future. 

Respectfully yours, 

Jonathan Campbell 
Assistant Laboratory Manager 



Geotechnical Test Report 9/21/2016 

GTX-305340 
Howell Mill Sewer Outfall

Atlanta, GA 
Client Project No.: 2016-5764-01 

Prepared for: 

United Consulting Group 



Client: United Consulting Group
Project: Howell Mill Sewer Outfall
Location: Atlanta GA Project No: GTX-305340
Boring ID: 1
Sample ID: HM-5
Depth : 27-28 ft

Sample Type: cylinder
Test Date: 09/19/16
Test Id: 391329

Tested By: daa
Checked By: jsc

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Abrasiveness of Rock Using the Cerchar Method
by ASTM D7625

 Boring ID  Sample ID  Depth  Stylus No  Reading 1  Reading 2  Average  Comments

1 HM-5 27-28 ft 1

2

3

4

5

3.5

3.4

3.9

3.3

4.2

3.8

3.7

3.8

3.2

3.8

3.65

3.55

3.85

3.25

4.00

Average CAIs

Average CAI *

3.66

4.10

CERCHAR Abrasiveness Index Classification    Extreme abrasiveness

Notes

Test Surface: Saw Cut
Moisture Condition:  As Received
Apparatus Type:      Original CERCHAR
Stylus Hardness:      Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:

Styli 1-3: Normal; Styli 4-5: Parallel
* CAI = (0.99 * CAIs) + 0.48
CAIs = CERCHAR index for smooth (saw cut) surface
CAI = CERCHAR index for natural surface
Comments:



Client: United Consulting Group
Project: Howell Mill Sewer Outfall
Location: Atlanta, GA Project No: GTX-305340
Boring ID: 2
Sample ID: HM-6
Depth : 25-26 ft

Sample Type: cylinder
Test Date: 09/19/16
Test Id: 391330

Tested By: daa
Checked By: jsc

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Abrasiveness of Rock Using the Cerchar Method
by ASTM D7625

 Boring ID  Sample ID  Depth  Stylus No  Reading 1  Reading 2  Average  Comments

2 HM-6 25-26 ft 1

2

3

4

5

3.8

4.3

3.0

4.1

3.3

3.4

4.8

3.5

3.7

3.8

3.60

4.55

3.25

3.90

3.55

Average CAIs

Average CAI *

3.77

4.21

CERCHAR Abrasiveness Index Classification    Extreme abrasiveness

Notes

Test Surface: Saw Cut
Moisture Condition:  As Received
Apparatus Type:      Original CERCHAR
Stylus Hardness:      Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:

Styli 1-3: Normal; Styli 4-5: Parallel
* CAI = (0.99 * CAIs) + 0.48
CAIs = CERCHAR index for smooth (saw cut) surface
CAI = CERCHAR index for natural surface
Comments:



Client: United Consulting Group
Project: Howell Mill Sewer Outfall
Location: Atlanta, GA Project No: GTX-305340
Boring ID: 3
Sample ID: HM-9
Depth : 34-35 ft

Sample Type: cylinder
Test Date: 09/19/16
Test Id: 391331

Tested By: daa
Checked By: jsc

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Abrasiveness of Rock Using the Cerchar Method
by ASTM D7625

 Boring ID  Sample ID  Depth  Stylus No  Reading 1  Reading 2  Average  Comments

3 HM-9 34-35 ft 1

2

3

4

5

0.4

0.8

1.5

0.4

1.2

0.6

0.5

1.2

0.3

1.4

0.50

0.65

1.35

0.35

1.30

Average CAIs

Average CAI *

0.83

1.30

CERCHAR Abrasiveness Index Classification    Medium abrasiveness

Notes

Test Surface: Saw Cut
Moisture Condition:  As Received
Apparatus Type:      Original CERCHAR
Stylus Hardness:      Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:

Styli 1-3: Normal; Styli 4-5: Parallel
* CAI = (0.99 * CAIs) + 0.48
CAIs = CERCHAR index for smooth (saw cut) surface
CAI = CERCHAR index for natural surface
Comments:





 

 
 

A pore pressure parameter for Δσ1 – Δσ3 
B pore pressure parameter for Δσ3 
CAI CERCHAR Abrasiveness Index 
CIU isotropically consolidated undrained triaxial shear test 
CR compression ratio for one dimensional consolidation 
CSR cyclic stress ratio 
Cc coefficient of curvature, (D30)2 / (D10 x D60) 
Cu coefficient of uniformity, D60/D10 
Cc compression index for one dimensional consolidation 
Cα coefficient of secondary compression 
cv coefficient of consolidation 
c cohesion intercept for total stresses 
c’ cohesion intercept for effective stresses 
D diameter of specimen 
D damping ratio 
D10 diameter at which 10% of soil is finer 
D15 diameter at which 15% of soil is finer 
D30 diameter at which 30% of soil is finer 
D50 diameter at which 50% of soil is finer 
D60 diameter at which 60% of soil is finer 
D85 diameter at which 85% of soil is finer 
d50 displacement for 50% consolidation 
d90 displacement for 90% consolidation 
d100 displacement for 100% consolidation 
E Young’s modulus 
e void ratio 
ec void ratio after consolidation 
eo initial void ratio 
G shear modulus 
Gs specific gravity of soil particles 
H height of specimen 
HR Rebound Hardness number 
i gradient 
IS Uncorrected point load strength 
IS(50) Size corrected point load strength index 
HA Modified Taber Abrasion 
HT Total hardness 
Ko lateral stress ratio for one dimensional strain 
k permeability 
LI Liquidity Index 
mv coefficient of volume change 
n porosity 
PI plasticity index 
Pc preconsolidation pressure 
p (σ1 + σ3) / 2 , (σv + σh) / 2 
p’ (σ’1 + σ’3) / 2 , (σ’v + σ’h) / 2 
p’c p’ at consolidation 
Q quantity of flow 
q (σ1 - σ3) / 2 
qf q at failure 
qo, qi initial q 
qc q at consolidation 

S degree of saturation 
SL shrinkage limit 
su undrained shear strength 
T time factor for consolidation 
 
 

Sr Post cyclic undrained shear strength 
T temperature 
t time 
U, UC unconfined compression test 
UU, Q unconsolidated undrained triaxial test 
ua pore gas pressure 
ue excess pore water pressure 
u, uw pore water pressure 
V total volume 
Vg volume of gas 
Vs volume of solids 
Vs shear wave velocity 
Vv volume of voids 
Vw volume of water 
Vo initial volume 
v velocity 
W total weight 
Ws weight of solids 
Ww weight of water 
w water content 
wc water content at consolidation 
wf final water content 
wl liquid limit 
wn natural water content 
wp plastic limit 
ws shrinkage limit 
wo, wi initial water content 
α slope of qf versus pf 
α’ slope of qf versus pf’ 
γt total unit weight 
γd dry unit weight 
γs unit weight of solids 
γw unit weight of water 
ε strain 
εvol volume strain 
εh, εv horizontal strain, vertical strain 
μ Poisson’s ratio, also viscosity 
σ normal stress 
σ’ effective normal stress 
σc, σ’c consolidation stress in isotropic stress system 
σh, σ’h horizontal normal stress 
σv, σ’v vertical normal stress 
σ’vc Effective vertical consolidation stress 
σ1 major principal stress 
σ2 intermediate principal stress 
σ3 minor principal stress 
τ shear stress 
φ friction angle based on total stresses 
φ’ friction angle based on effective stresses 
φ’r residual friction angle 
φult φ for ultimate strength 

WARRANTY and LIABILITY 
GeoTesting Express (GTX) warrants that all tests it performs are run in general accordance with the specified test procedures and accepted industry practice.  GTX will 
correct or repeat any test that does not comply with this warranty.  GTX has no specific knowledge as to conditioning, origin, sampling procedure or intended use of the 
material. 

GTX may report engineering parameters that require us to interpret the test data.  Such parameters are determined using accepted engineering procedures.  However, GTX 
does not warrant that these parameters accurately reflect the true engineering properties of the in situ material.   Responsibility for interpretation and use of the test data and 
these parameters for engineering and/or construction purposes rests solely with the user and not with GTX or any of its employees. 

GTX’s liability will be limited to correcting or repeating a test which fails our warranty.  GTX’s liability for damages to the Purchaser of testing services for any cause 
whatsoever shall be limited to the amount GTX received for the testing services.  GTX will not be liable for any damages, or for any lost benefits or other consequential 
damages resulting from the use of these test results, even if GTX has been advised of the possibility of such damages.  GTX will not be responsible for any liability of the 
Purchaser to any third party. 

Commonly Used Symbols 



 
 
 
 
 

 
 

Slug Test Results 



Howell Mill Sewer Outfall 

2016.5764.01 

Slug Test Results 

HM-4 RUN 1 SOLUTIONS 

• HM-4 Slug In Run 1 – High Solution

0. 180. 360. 540. 720. 900.
0.01

0.1

1.

Time (sec)

N
o
rm

a
liz

e
d
 H

e
a
d
 (

ft
/f
t)

Obs. Wells

HM-4

Aquifer Model

Unconfined

Solution

Bouwer-Rice

Parameters

K  = 7.057E-6 ft/sec
y0 = 1.198 ft



Howell Mill Sewer Outfall 

2016.5764.01 

Slug Test Results 

 

 

 

 

• HM-4 Slug In Run 1 – Automatic Solution 
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Howell Mill Sewer Outfall 

2016.5764.01 

Slug Test Results 

• HM-4 Slug In Run 1 – Low Solution
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Howell Mill Sewer Outfall 

2016.5764.01 

Slug Test Results 

 

 

 

 

• HM-4 Slug Out Run 1 – High Solution 
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Howell Mill Sewer Outfall 
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Slug Test Results 

 

 

 

 

 

• HM-4 Slug Out Run 1 – Automatic Solution 
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Howell Mill Sewer Outfall 
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Slug Test Results 

• HM-4 Slug Out Run 1 – Low Solution
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Slug Test Results 

 

 

 

 

 

 

HM-4 RUN 2 SOLUTIONS 

 

 

 

• HM-4 Slug In Run 2 – High Solution 
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Slug Test Results 

 

 

 

 

 

• HM-4 Slug In Run 2 – Automated Solution 
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Slug Test Results 

• HM-4 Slug In Run 2 – Low Solution
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Slug Test Results 

 

 

 

 

 

• HM-4 Slug Out Run 2 – High Solution 

 

 

0. 160. 320. 480. 640. 800.
0.1

1.

Time (sec)

N
o
rm

a
liz

e
d
 H

e
a
d
 (

ft
/f
t)

Obs. Wells

HM-4

Aquifer Model

Unconfined

Solution

Bouwer-Rice

Parameters

K  = 5.295E-6 ft/sec
y0 = -1.008 ft



Howell Mill Sewer Outfall 

2016.5764.01 

Slug Test Results 

 

 

 

 

 

• HM-4 Slug Out Run 2 – Automated Solution 
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• HM-4 Slug Out Run 2 – Low Solution 
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Slug Test Results 

 

 

 

 

HM-4 RUN 3 SOLUTIONS 

 

 

 

• HM-4 Slug In Run 3 – High Solution 
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Slug Test Results 

 

 

 

 

• HM-4 Slug In Run 3 – Automated Solution 
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Howell Mill Sewer Outfall 
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Slug Test Results 

• HM-4 Slug In Run 3 – Low Solution
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• HM-4 Slug Out Run 3 – High Solution 
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• HM-4 Slug Out Run 3 – Automated Solution 
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• HM-4 Slug Out Run 3 – Low Solution 
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HM-7 RUN 1 SOLUTIONS 

 

• HM-7 Slug In Run 1 – High Solution 
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• HM-7 Slug In Run 1 – Automatic Solution
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• HM-7 Slug In Run 1 – Low Solution 
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• HM-7 Slug Out Run 1 – High Solution 

 

0. 120. 240. 360. 480. 600.
0.01

0.1

1.

Time (sec)

N
o
rm

a
liz

e
d
 H

e
a
d
 (

ft
/f
t)

Obs. Wells

HM-7

Aquifer Model

Unconfined

Solution

Bouwer-Rice

Parameters

K  = 1.386E-5 ft/sec
y0 = -0.7654 ft



Howell Mill Sewer Outfall 

2016.5764.01 

Slug Test Results 

 

 

 

 

 

• HM-7 Slug Out Run 1 – Automatic Solution 
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• HM-7 Slug Out Run 1 – Low Solution
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HM-7 RUN 2 SOLUTIONS 

 

 

 

• HM-7 Slug In Run 2 – High Solution 
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• HM-7 Slug In Run 2 – Automated Solution
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• HM-7 Slug In Run 2 – Low Solution 
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• HM-7 Slug Out Run 2 – High Solution
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• HM-7 Slug Out Run 2 – Automated Solution 
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• HM-7 Slug Out Run 2 – Low Solution 
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HM-7 RUN 3 SOLUTIONS 

 

• HM-7 Slug In Run 3 – High Solution 
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• HM-7 Slug In Run 3 – Automated Solution
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• HM-7 Slug In Run 3 – Low Solution 
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• HM-7 Slug Out Run 3 – High Solution
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• HM-7 Slug Out Run 3 – Automated Solution 
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• HM-7 Slug Out Run 3 – Low Solution 
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