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Airfield Stormwater Repairs
MCAS Beaufort
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Dated: 10/4/2019
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Report details
Address:

Tel: (770) 980-1002
Email:

Survey Crew:

Client Details

821 Livingston Court, Suite E

Marietta
Fax:

Kelvin.tyler@gel.com, Jorgen.Bergstrom@gel.com

KRT, NDR, JJW, FAH

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Client Name: CEMS Engineering

Client Ref: CEMS00118

Address: 320-C Midland Parkway
Summerville

Telephone: (843) 875-3637

Email:

Site Details

Site Contact: Wilson O. McMichael, PE

Site Address: Geiger Blvd.

Town Beaufort

ZIP/PostCode 29904

Telephone: (843) 228-6145

Email: Wilson.mcmichael@usmc.mil
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Comments
GI1002-Gl001

Survey details

Survey Date: 7/29/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Upstream

Page |1
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Observations

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: Gl1002 Finish: Glo0o1

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 24.75ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

11’ 9” RFB Roots, fine, barrel, from 3to 4 2 S e

o’clock. Roots

GI002_GI001_002.JPG

24’ 9” BVV Broken pipe, void visible from 6 to 4
10 o’clock. Damaged, survey ended

GIl002_GI001_004.JPG

24’ 9" MSA Survey abandoned. Rocks in pipe

Page |2
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www.gel-solutions.com

Pipe Graphic

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: Gl1002 Finish: Glo01

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 24.75ft

Material: | Other | Size: [ Medium | Shape: | Circular

)
]

Start of Survey (GI002, Water Level: 5)

MSA - Survey abandoned

@

——270'11" (GI001)

Page |3
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Observation Table
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: Gl1002 Finish: Gl1001
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 24.75ft
Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
24'9” MSA Survey
abandoned

Page |4
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Comments
G1002-MH003

No defects detected. Observed as functional.

Survey details

Survey Date: 7/29/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page |5
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Observations

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: Gl1002 Finish: MHO003

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 79.11t

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo
MWL Water level 5 %.

Page |6
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: Gl1002 Finish: MHO003

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 79.11t

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl002, Water Level: 5)
/‘\ 79.1ft End of Survey (MH003)
\__/ — Page |7
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Observation Table
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: Gl1002 Finish: MHO003
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 79.11t
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
MWL Water level ... % 5

Page |8
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Comments
GI003A-HW005

Survey details

Survey Date: 9/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 54"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page |9
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: GIO03A Finish: HWO005

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 54"

Length Surveyed: 441.5ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
441’ 6” SA Survey abandoned. Rocks in pipe 2

17Sep_001.MP4_003.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: GIO03A Finish: HWO005

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 54"

Length Surveyed: 441 .51t

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (GIO03A, Water Level: 5)

500' 0" (HWO0O05)

v — Page |11
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: GIO03A Finish: HWO005

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 54"

Length Surveyed: 441 .51t

Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd

Page |12
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Comments
G1004-GI003

No defects detected. Observed as functional.

Survey details

Survey Date: 7/26/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream

Page |13
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: Gl004 Finish: GIl003

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 30"

Length Surveyed: 188.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo
MWL Water level 5 %.

Page |14



\ Solutions

uonallg Aa/ung|

mol4 adid > <

821 Livingston Court, Suite E
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www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: Gl004 Finish: GIl003

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 30"

Length Surveyed: 188.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl004, Water Level: 5)
/_\ 188.4ft End of Survey (GI003)
v — Page |15
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/26/2019
Survey Address: Geiger Blvd.
Start: Gl004 Finish: Gl1003
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 30"
Length Surveyed: 188.4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
MWL Water level ... % 5

Page |16
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Comments
G1004-GI005

Survey details

Survey Date: 7/26/2019

Our Reference: CEMS00318

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page |17
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Observations

Crew: NDR JIJW

Survey Customer: CEMS Engineering

Job Ref: CEMS00318 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: Gl004 Finish: GIl005

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 62.08ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo

62' 1" MSA Survey abandoned. Rocks in pipe b
GI004_GI005_00L.MP4_003.0PG

62’ 1" OBR Obstacle, rocks, from 6 to 6 o’clock, 1

5%. Multi*le rocks. survey ended

GIl004_GI005_002.JPG
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www.gel-solutions.com

Pipe Graphic
Crew: NDR JIJW
Survey Customer: CEMS Engineering
Job Ref: CEMS00318 Survey Date: 7/26/2019
Survey Address: Geiger Blvd.
Start: Gl004 Finish: GIl005
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 62.08ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl004, Water Level: 5)
\ 62'1" — MSA - Survey abandoned
OBR - Obstacle, rocks, from 6 to 6 o'clock, 5%
m 343'5" (GI0O05)
v — Page |19
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www.gel-solutions.com

Crew:

Survey Customer:

NDR JJW

CEMS Engineering

Job Ref: CEMS00318 Survey Date: 7/26/2019
Survey Address: Geiger Blvd.
Start: Gl004 Finish: GI1005
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 62.08ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
62’ 1" MSA Survey
abandoned
62’ 1" OBR Obstacle, rocks, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
..%
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Comments
GI1005-G1004

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019

Survey Address: Geiger Blvd.

Start: GI1005 Finish: Gl004

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 236.25ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
236’ 3" MSA Survey abandoned. Rocks in pipe

236’ 3" OBR Obstacle, rocks, from 5to 7 o’clock, 1

15%. End Survey

GI005_GI004_002.JPG
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019

Survey Address: Geiger Blvd.

Start: GI1005 Finish: Gl004

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 236.25ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI005, Water Level: 10)

-236'3" MSA - Survey abandoned
OBR - Obstacle, rocks, from 5 to 7 o'clock, 15%

m 343'4" (GI004)
v — Page |23
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Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI1005 Finish: Gl004
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 36"
Length Surveyed: 236.25ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
236’ 3" MSA Survey
abandoned
236’ 3" OBR Obstacle, rocks, 1 15 5 7
at ... (OR from ...
to ...) o'clock,
..%
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Comments

GI005-G1006

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 48"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI1005 Finish: Gl006
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 48"
Length Surveyed: 142.58ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
117 OBR Obstacle, rocks, from 6 to 6 o’clock, 1 e
5%.
Gl005_GI006_002.JPG
110 77 OBR Obstacle, rocks, from 5to 7 o’clock, 1

10%. Several rocks

GIl005_GI006_003.JPG

142’ 77 MSA Survey abandoned. Rock in pipe

GI005_GI006_001.MP4_006.JPG

142’ 77 OBz Obstacle, other, from 5to 7 o'clock, 1
10%. Survey ended

GI005_GI006_004.JPG
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MWL Water level 5 %.

GI005_GI006_001.MP4_005.JPG
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P 770.980.1002

www.gel-solutions.com

Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI005 Finish: GI006
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 48"
Length Surveyed: 142.58ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI005, Water Level: 5)
\ 11'7" — OBR - Obstacle, rocks, from 6 to 6 o'clock, 5%
110'7" __ OBR - Obstacle, rocks, from 5 to 7 o'clock, 10%
142'7" ___ MSA - Survey abandoned
OBZ - Obstacle, other, from 5 to 7 o'clock, 10%
m 215'11" (GI006)
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www.gel-solutions.com

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI1005 Finish: G1006
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 48"
Length Surveyed: 142.58ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
117" OBR Obstacle, rocks, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
..%
1100 77 OBR Obstacle, rocks, 1 10 5 7
at ... (OR from ...
to ...) o'clock,
%
142’ 77 MSA Survey
abandoned
142’ 77 OBz Obstacle, other, 1 10 5 7
at ... (OR from ...
to ...) o'clock,
%
MWL Water level ... % 5
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Comments

GI005-Gl007

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24in

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI005 Finish: Gl007
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24in
Length Surveyed: 182.08ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
43 10" JS Joint, separated (open) Small. Slight 1 o i
47' 6" Sz Surface damage from 2 to 3 o’clock. 1

GI005_GI007_003.JPG
182" 1” MSA Survey abandoned. Rock in pipe

G1005_GI007_001.MP4_006.JPG
182’ 1” OBz Obstacle, other, from 6 to 6 o'clock, 1

5%. Survey ended
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MWL Water level 5 %.

GI005_GI007_001.MP4_005.JPG
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www.gel-solutions.com

Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI1005 Finish: Gloo7
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24in
Length Surveyed: 182.08ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI005, Water Level: 5)
\ 43'10" —JS - Joint, separated (open) Small
47'6"  ___ SZ-Surface damage from 2 to 3 o'clock
182'1" ___ MSA - Survey abandoned
OBZ - Obstacle, other, from 6 to 6 o'clock, 5%
m 185'0" (GIl007)
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Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: GI1005 Finish: Gl1007
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24in
Length Surveyed: 182.08ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
43' 10" JS Joint, separated 1
(open) ...
47 6" Sz Surface damage 1 2 3
from ... to ...
o’clock
182’ 1" MSA Survey
abandoned
182’ 17 OBz Obstacle, other, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
%
MWL Water level ... % 5
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Comments

GIl006-GI005

Survey details

Survey Date: 7/29/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 48"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Crew: KRT/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: GIl006 Finish: GI005
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 48"
Length Surveyed: 34.33ft
Material: | Concrete | Size: | Large | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
27 3" IW Infiltration, weeper, from 3to 9 2 o
o’clock. Infiltration @ joint
GI006_GI005_002.JPG
34" 4" DSC Deposits settled, hard compacted 2
mtl., from 6 to 6 o’clock, 10%. Rock,
survey ended
GI006_GI005_003.JPG
34" 4" MSA Survey abandoned. Rock in pipe
MWL Water level 5 %.
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Pipe Graphic

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: G1006 Finish: GIl005

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 48"

Length Surveyed: 34.33ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (GI006, Water Level: 10)

MSA - Survey abandoned

/—\ 215'11" (GIOO05)
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Crew: KRT/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: G1006 Finish: GI1005
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 48"
Length Surveyed: 215.93ft
Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
34’ 47 MSA Survey
abandoned
MWL Water level ... % 5
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Comments

GI009-G1004

Survey details

Survey Date: 7/26/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: GI009 Finish: G004

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24"

Length Surveyed: 97.3ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position ~ Code Description/Remarks Grade Photo
eloog_e|oo4_oz.j

8 10” ISz Intruding sealing material, other, 2

from 2 to 4 o’clock, 5%. OUTER
LINING VISABLE

GI009_GI004_003.JPG

16’ 8” JO Joint, offset (displaced) Small. 2
VERTICAL OFFET

GI009_GI004_004.JPG

330" SZ Surface damage from 5to 8 o’clock. 1

GI009_GI004_005.JPG

Page |40



. 821 Livingston Court, Suite E
Marietta, GA 30067
| Solutions

www.gel-solutions.com

e e WSS

61’ 1” FC Fracture, circumferential from 12 to 2
12 o’clock. HAIRLINE FRACTURE
NEAR JOINT
GI009_GI004_006.JPG
61'1" JO Joint, offset (displaced) . VERTICAL 1
OFFSET

GI009_GI004_007.JPG
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www.gel-solutions.com

Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/26/2019
Survey Address: Geiger Blvd.
Start: GI1009 Finish: Gl004
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 97.3ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI009, Water Level: 5)
/ 33'0" —SZ-Surface damage from 5 to 8 o'clock
/ JO - Joint, offset (displaced)
/—\ 97'3" End of Survey (GI004)
v — Page |42
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www.gel-solutions.com

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/26/2019
Survey Address: Geiger Blvd.
Start: GI1009 Finish: Gl004
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 97.3ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
330" Sz Surface damage 1 5 8
from ... to ...
o'clock
61' 1" JO Joint, offset 1
(displaced) ...
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Comments

GI009-GI008

Survey details

Survey Date: 7/26/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 15"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: GI1009 Finish: Gl008

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 124.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
75 4" TBA Tap, break-in, active, 3IN", at 12 1 :

o'clock. SURFACE DAMAGE
AROUND HOLE

GI009_GI008_002.JPG
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: GI1009 Finish: Gl008

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 124.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI009, Water Level: 5)

\ 75'4" —— TBA - Tap, break-in, active, 3IN", at 12 o'clock

/_\ 124' 4" End of Survey (GI008)
\__/ — Page |46
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www.gel-solutions.com

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/26/2019

Survey Address: Geiger Blvd.

Start: GI1009 Finish: GI1008

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 124.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
75 4" TBA Tap, break-in, 1 3IN 12

active, ..."”, at ...
o'clock
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Comments

Gl011-MHO005

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00318

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00318 Survey Date: 712512019

Survey Address: Geiger Blvd.

Start: Gl011 Finish: MHO005

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 21.0ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

10’ 6” FM Fracture, multiple from 9 to 11 1 i -

o’clock. Hole in lining

21'0" OBN Obstacle, construction debris, from 1
6 to 6 o’clock, 15%. Survey ended

GIl011_MH005_004.JPG
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P 770.980.1002

www.gel-solutions.com

Pipe Graphic
Crew: NDR JIJW
Survey Customer: CEMS Engineering
Job Ref: CEMS00318 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: Gl011 Finish: MHO005
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24
Length Surveyed: 21.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl011, Water Level: 5)
\ 10' 6" —— FM - Fracture, multiple from 9 to 11 o'clock
/_ 21'0" — OBN - Obstacle, construction debris, from 6 to 6 o'clock, 15%
m 85'0" (MHO005)
v — Page |50
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www.gel-solutions.com

Crew:

Survey Customer:

NDR JJW

CEMS Engineering

Job Ref: CEMS00318 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: Gl011 Finish: MHO005
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 21.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
10’ 6” FM Fracture, 1 9 11
multiple from ...
to ... o’clock
21'0” OBN Obstacle, 1 15 6 6
construction
debris, at ... (OR
from...t0..))
o’clock, ...%
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Comments

Gl012-GI005

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: Small

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl012 Finish: GIl005
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 12"
Length Surveyed: 17..58ft
Material: | Concrete | Size: [ Small | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
51" JS Joint, separated (open) . 1 e - -
9 4" JO Joint, offset (displaced) . Horizontal 2
offset
141 JS Joint, separated (open) . 2

Gl012_GI005_005.JPG
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Gl012_GI005_006.JPG

177 MSA Survey abandoned. Rock in pipe
MWL Water level 5 %.
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www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl012 Finish: GIl005

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 127

Length Surveyed: 17.58ft

Material: | Concrete | Size: [ Small | Shape: | Circular
/_\ Start of Survey (Gl012, Water Level: 5)

_s 51" —— JS - Joint, separated (open)
MSA - Survey abandoned

m 72'4" (GIOO5)
v — Page |55
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www.gel-solutions.com

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl012 Finish: GI1005
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 127
Length Surveyed: 17.58ft
Material: | Concrete | Size: | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
51" JS Joint, separated 1
(open) ...
177 MSA Survey
abandoned
MWL Water level ... % 5
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Comments

Gl013-HWO006

No defects detected. Observed as functional

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: GI013 Finish: HWO006

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 93.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo
MWL Water level 5 %.
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: GI013 Finish: HWO006

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 93.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl013, Water Level: 5)
/—\ 93.6ft End of Survey (HW006)
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Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: GI013 Finish: HWO006
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 93.6ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
MWL Water level ... % 5
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Comments

Gl014-MHO002

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl014 Finish: MH002

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24"

Length Surveyed: 154.5ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
39'0” CcC Crack, circumferential from 10 to 2 2 :

o’clock. Crack around joint

43’ 10" JO Joint, offset (displaced) Small. Joint 1
offset
52' 0" JO Joint, offset (displaced) Small. Joint 1

offset left to right

Gl014_MH002_005.JPG
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123’ 4" JO Joint, offset (displaced) . dislaced 1
towards 10oclock

Gl014_MH002_007.JPG
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Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl014 Finish:
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height:
Length Surveyed: 154.5ft
Material: | Concrete | Size: | Medium | Circular
_gm_ /_\ Start of Survey (Gl014, Water Level: 5)
3 A P
gl N/
o \
= -
2 _
= _\ 43'10" —JO - Joint, offset (displaced) Small
\ 52'0" _—_JO - Joint, offset (displaced) Small
123'4" ___]O - Joint, offset (displaced)
A
Z
o
I
s)
3
/_\ 154' 6" End of Survey (MH002)
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Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl014 Finish: MHO002
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 154.5ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
43’ 10" JO Joint, offset 1
(displaced) ...
52’ 0" JO Joint, offset 1
(displaced) ...
123 4 JO Joint, offset 1
(displaced) ...
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Comments

Gl1016-GI015
No defects detected. Observed as functional

Survey details

Survey Date: 2/27/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 12"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/27/2019

Survey Address: Geiger Blvd.

Start: Gl016 Finish: Gl015

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 80ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo
MWL Water level 5 %.
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/27/2019

Survey Address: Geiger Blvd.

Start: Gl016 Finish: Gl015

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 80ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl016, Water Level: 5)

80ft. End of Survey (GI015)
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/27/2019
Survey Address: Geiger Blvd.
Start: Gl016 Finish: Gl015
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 127
Length Surveyed: 80ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
MWL Water level ... % 5
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Comments

Gl017-GI018
No defects detected. Observed as functional

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl017 Finish: Gl018

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 18"

Length Surveyed: 93.5ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo
MWL Water level 5 %.
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl017 Finish: Gl018

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 18"

Length Surveyed: 93.5ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl017, Water Level: 5)
/-\ 93.5ft End of Survey (GI018)
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Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl017 Finish: Gl018
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 18”
Length Surveyed: 93.5ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
MWL Water level ... % 5
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Comments

Gl018-GI019

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS001318

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR JIJW

Survey Customer: CEMS Engineering

Job Ref: CEMS001318 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl018 Finish: GI019

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24"

Length Surveyed: 62.67ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
70" H Hole in pipe from 12 to 11 o’clock. 2 ;

Oen hole. rebar visable

14’ 0” w Infiltration, weeper, from 2to 4 1
o’clock. Rough surface w infiltration

26' 9" w Infiltration, weeper, from 3to 8 1
o’clock. Intrustion at joint

Gl018_GI019_005.JPG

389" JO Joint, offset (displaced) . Joint offset 1
vertically

Gl018_GI019_006.JPG
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44' 17

601 111

621 8"

62’ 8”

OBN

MSA

OBN

e —

Infiltration, weeper, from 3to 9

o’clock. Intrusion at joint

Obstacle, construction debris, from
6 to 6 o’clock, 10%. Ashalt debris

Survey abandoned. Rocks in pipe

Obstacle, construction debris, from
6 to 6 o’clock, 30%. Ashalt debris.

survey ended

821 Livingston Court, Suite E
Marietta, GA 30067

P 770.980.1002

www.gel-solutions.com

GI018_GI019_007.JPG

Gl018_GI019_008.JPG

GI018_GI019_002.MP4_010.JPG

Gl018_GI019_009.JPG
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www.gel-solutions.com

Pipe Graphic
Crew: NDR JIJW
Survey Customer: CEMS Engineering
Job Ref: CEMS001318 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl018 Finish: GI019
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 62.67ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl018, Water Level: 5)
\ 14' 0" — IW - Infiltration, weeper, from 2 to 4 o'clock
26'9" — IW - Infiltration, weeper, from 3 to 8 o'clock
_/_
38'9" _—_JO-Joint, offset (displaced)
/ 44' 1" — IW - Infiltration, weeper, from 3 to 9 o'clock
/ 60'1" — OBN - Obstacle, construction debris, from 6 to 6 o'clock, 10%
62'8" ___ MSA - Survey abandoned
OBN - Obstacle, construction debris, from 6 to 6 o'clock, 30%
m 117'8" (GI019)
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Crew: NDR JJW
Survey Customer: CEMS Engineering
Job Ref: CEMS001318 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl018 Finish: GI019
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 62.67ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
14'0” [\ Infiltration, 1 2 4
weeper, at ...
(OR from ... to
...) o'clock
26’ 9" \W Infiltration, 1 3 8
weeper, at ...
(OR from ... to
...) o’clock
389" JO Joint, offset 1
(displaced) ...
44’ 17 \W Infiltration, 1 3 9
weeper, at ...
(OR from ... to
...) o’clock
60’ 1” OBN Obstacle, 1 10 6 6
construction
debris, at ... (OR
from...t0..)
o’clock, ...%
62’ 8" MSA Survey
abandoned
62' 8" OBN Obstacle, 1 30 6 6
construction
debris, at ... (OR
from...t0..))
o'clock, ...%
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Comments

Gl019-Gl018

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl019 Finish: Gl018

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24"

Length Surveyed: 44.75ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo

24’ 27 ISGT Intruding sealing material, grout, 1 =
from 2 to 7 o’clock, 20%. Grout
intrustion

44’ 9" MSA Survey abandoned. Rocks in pipe

44’ 9" OBN Obstacle, construction debris, from 1

6 to 6 o’clock, 10%. Ashalt Debris.
Survey ended

GI019_GI018_003.JPG
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl019 Finish: Gl018

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 44.75ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl019, Water Level: 5)

\ 24' 2" —— ISGT - Intruding sealing material, grout, from 2 to 7 o'clock, 20%
44'9"  _ MSA - Survey abandoned
OBN - Obstacle, construction debris, from 6 to 6 o'clock, 10%

m 117'8" (Gl018)
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Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: GI019 Finish: Gl018
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 44.75ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
24’ 2" ISGT Intruding sealing 1 20 2 7
material, grout,
at ... (OR from ...
to ...) o'clock,
%
44’ 9" MSA Survey
abandoned
44'9” OBN Obstacle, 1 10 6 6
construction
debris, at ... (OR
from...t0..)
o'clock, ...%
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Comments

Gl019-Gl1020

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl019 Finish: Gl1020
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 56.2ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
ro DSF Deposits settled, fine, from 5to 7
o’clock, 5%.
GIOlQ_GIOZO_OZ.JP
36’ 4" OBR Obstacle, rocks, from 6 to 6 o’clock, 1

5%. Small rock

GI019_GI020_003.JPG
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www.gel-solutions.com

Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl019 Finish: Gl1020
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 56.2ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl019, Water Level: 5)
\ 1'o0" —— DSF - Deposits settled, fine, from 5 to 7 o'clock, 5%
36'4" — OBR - Obstacle, rocks, from 6 to 6 o'clock, 5%
/‘\ 56'2" End of Survey (Gl020)
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821 Livingston Court, Suite E

Marietta, GA 30067
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www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

..%

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: GI019 Finish: Gl1020
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 56.2ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
1o DSF Deposits settled, 5 5 7
fine, from ... to ...
o'clock, ...%
36’ 4” OBR Obstacle, rocks, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
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Comments

Gl020-Gl021

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7123/2019

Survey Address: Geiger Blvd.

Start: Gl020 Finish: Gl021

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24"

Length Surveyed: 24.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
00" SRVZ Reinforcement visible, not evident, 2 s

from 1 to 2 o’clock. Hole in *i*e

16" SRVZ Reinforcement visible, not evident, 2
from 1 to 2 o’clock. Hole. rebar
visable

18" SRVZ Reinforcement visible, not evident, 2
from 1 to 2 o’clock. Hole. Rebar
visable

Gl020_GI021_004.JPG

Page | 88



\ Solutions

uonallg Aa/ung|

<

mol4 adid

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl1020 Finish: Glo21

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 24.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl020, Water Level: 5)
/_\ 24'7" End of Survey (GI021)
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821 Livingston Court, Suite E
Marietta, GA 30067
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www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl1020 Finish: Gl021
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 24.6ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
00" SRVZ Reinforcement 2 1 2
visible, not
evident, from ...
to ... o'clock
16" SRVZ Reinforcement 2 1 2
visible, not
evident, from ...
to ... o’clock
18" SRVZ Reinforcement 2 1 2
visible, not
evident, from ...
to ... o’clock
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Comments

Gl021-Gl022

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Reinforced concrete
Direction: Downstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Glo21 Finish: Gl022
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 35.81ft
Material: | Reinforced concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
94" MSA Survey abandoned. Obstruction in

pipe

GI021_GI022_004.MP4_006.JPG

94" oBz Obstacle, other, from 6 to 6 o’clock, 1

5%. Inlet mat. survey ended

Gl021_GI022_005.JPG

98" OBZ Obstacle, other, from 6 to 6 o'clock, 1
5%. Storm drain mat

Gl021_GI022_003.JPG
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Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl021 Finish: Gl022

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 35.81ft

Material: | Reinforced concrete | Size: [ Medium | Shape: | Circular

Start of Survey (Gl021, Water Level: 5)

\\ 9'4" —— MSA - Survey abandoned

OBZ - Obstacle, other, from 6 to 6 o'clock, 5%

uonallg Aa/ung|

9'8" — OBZ - Obstacle, other, from 6 to 6 o'clock, 5%

<

mol4 adid

35'9" End of Survey (G1022)
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821 Livingston Court, Suite E
Marietta, GA 30067
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www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl021 Finish: Gl022
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 35.81ft
Material: | Reinforced concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
9 4" MSA Survey
abandoned
9 4" OBz Obstacle, other, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
..%
98" OBz Obstacle, other, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
..%
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Comments

Gl022-Gl1021

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl022 Finish: Glo21

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 7.3ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

73 OBz Obstacle, other, from 6 to 6 o'clock, 1 s

5%. Inlet mat. Survey Ended

Gl022_G1021_002.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl022 Finish: Glo21

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 7.3ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl022, Water Level: 5)

\ 7'3" — OBZ - Obstacle, other, from 6 to 6 o'clock, 5%

/-\ 7'3" End of Survey (Gl021)
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

..%

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl022 Finish: Gl021
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 7.3ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
73 OBz Obstacle, other, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
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Comments

Gl022-G1025

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.

Start: Gl022 Finish: Gl025
Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"
Length Surveyed: 212.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade
103’ 8” H Hole in pipe from 12 to 12 o’clock. 1

Hole. ossibly grouted

212' 1" OBR Obstacle, rocks, from 6 to 5 o'clock, 1
5%. Concrete debris

T
Gl022_GI025_003.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: NDR JIJW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl022 Finish: Gl025

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 212.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl022, Water Level: 5)

\ 103'8" —— H-Holein pipe from 12 to 12 o'clock
212'1" ___ OBR- Obstacle, rocks, from 6 to 5 o'clock, 5%

/_\ 212'7" End of Survey (GI025)
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Observation Table

Crew: NDR JJW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl022 Finish: Gl1025
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 212.6ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
103’ 8” H Hole in pipe at ... 1 12 12
(OR from ... to
...) o'clock
212’ 1" OBR Obstacle, rocks, 1 5 6 5
at ... (OR from ...
to ...) o'clock,
...%
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Comments

G1024-G1022
No defects detected. Observed as operational.

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl024 Finish: Gl022

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 91ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo
MWL Water level 5 %.
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl024 Finish: Gl022

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 91ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl024, Water Level: 5)
/-\ 91ft End of Survey (GI022)
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl024 Finish: Gl022
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 91ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
MWL Water level ... % 5
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Comments

Gl023-Gl024

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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821 Livingston Court, Suite E
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www.gel-solutions.com

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl1023 Finish:

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height:

Length Surveyed: 173.8ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position ~ Code Description/Remarks Grade Photo

90’ 7” SZM Surface damage, mechanical, from 1 R a—
10 to 11 o’clock. Small hole w/ water )
intrusion ‘

Gl023_GI024_002.JPG
128' 7" (W, Infiltration, weeper, from 9 to 10 1 T R—

o’clock. Water intrusion visible

Gl023_GI024_003.JPG

Page | 108



\ Solutions

uonallg Aa/ung|

<

mol4 adid

821 Livingston Court, Suite E
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www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: G1023 Finish: Gl024

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 173.8ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl023, Water Level: 5)

\ 90' 7" —— SZM - Surface damage, mechanical, from 10 to 11 o'clock
128'7" _ IW - Infiltration, weeper, from 9 to 10 o'clock

/-\ 173'9" End of Survey (Gl024)
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew:
Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl1023 Finish: Gl024
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 173.8ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
90’ 77 SZM Surface 1 10 11
damage,
mechanical,
from ... to ...
o’clock
128' 7" w Infiltration, 1 9 10
weeper, at ...
(OR from ... to
...) o'clock
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Comments

Gl023-Gl072

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl1023 Finish: Gl0o72

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 28.0ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo

28'0” MSA Survey abandoned. Obstruction in X7,
pipe

28' 0" OBl Obstacle, protrudes through wall, 1

from 7 to 10 o’clock, 30%. Anchor or
line. survey ended

GI023_GI072_002.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: G1023 Finish: Gl072

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 28.0ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl023, Water Level: 5)

\ 28'0" —— MSA - Survey abandoned
OBI - Obstacle, protrudes through wall, from 7 to 10 o'clock, 30%

/‘\ 201'7" End of Survey (GI072)
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821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: Gl1023 Finish: GI072
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 28.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
28'0” MSA Survey
abandoned
28'0” OBI Obstacle, 1 30 7 10
protrudes
through wall, at
... (OR from ... to
...) o'clock, ...%
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Comments

Gl025-G1026

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.

Start: Gl025 Finish: G1026
Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"
Length Surveyed: 245 .4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade

27 3" TSC Tap, saddle (connection), capped, 1

3in”, at 12 o’clock.

59’ 10" OBR Obstacle, rocks, from 5to 6 o'clock, 1
5%. Small rock

185’ 1” w Infiltration, weeper, from 2 to 10 1
o’clock. Light intrusion

T
GI025_GI026_004.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl025 Finish: Gl026
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 245 .4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl025, Water Level: 5)
\ 27'3"  _—TSC- Tap, saddle (connection), capped, 3in", at 12 o'clock
/_ 59'10" __ OBR- Obstacle, rocks, from 5 to 6 o'clock, 5%
i 185'1" __ IW - Infiltration, weeper, from 2 to 10 o'clock
/—\ 245' 4" End of Survey (G1026)
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821 Livingston Court, Suite E
Marietta, GA 30067

P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl1025 Finish: Gl1026
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 245 .4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
27 3" TSC Tap, saddle 1 3in 12
(connection),
capped, ...", at ...
o'clock
59’ 10” OBR Obstacle, rocks, 1 5 5 6
at ... (OR from ...
to ...) o'clock,
%
185’ 1" w Infiltration, 1 2 10
weeper, at ...
(OR from ... to
...) o'clock
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Comments

Gl052-Gl051

No defects detected. Observed as functional

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page |119



. 821 Livingston Court, Suite E
Marietta, GA 30067
\ Solutions

www.gel-solutions.com

Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: Gl1052 Finish: Gl051

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 282.90ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

G1026-G1027

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl026 Finish: Gl027

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 173.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

56’ 9" TSC Tap, saddle (connection), capped, 1 = g

3in”, at 12 o’clock.

100’ 9” JO Joint, offset (displaced) Small. 1
Intrusion of grout
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl1026 Finish: Glo27

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 173.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl026, Water Level: 5)

\ 56'9" _—_TSC - Tap, saddle (connection), capped, 3in", at 12 o'clock
100'9" _—JO - Joint, offset (displaced) Small

/‘\ 173'4" End of Survey (Gl027)
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: G1026 Finish: Gl027
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 173.4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
56'9” TSC Tap, saddle 1 3in 12
(connection),
capped, ...", at ...
o'clock
100’ 9” JO Joint, offset 1
(displaced) ...
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Comments

Gl027-G1028

Survey details

Survey Date: 7/23/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl027 Finish: G1028

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 12.33ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
81" MSA Rocks obstruction. 1 G e
12' 3" ID Infiltration, dripper, from 12 to 12 2

o’clock. Roots

12’ 4" MSA Survey abandoned. Rocks in pipe

| i
Gl027_GI028_001.MP4_005.JPG

12’ 4" OBR Obstacle, rocks, from 8 to 4 o'clock, 1
10%. Small rocks or debris

Gl027_G1028_003.JPG
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www.gel-solutions.com

Pipe Graphic

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019

Survey Address: Geiger Blvd.

Start: Gl027 Finish: Gl028

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 12.33ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

()
N

@

Start of Survey (Gl027, Water Level: 5)

12'4"  _ MSA - Survey abandoned
OBR - Obstacle, rocks, from 8 to 4 o'clock, 10%

207' 1" (GI028)
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821 Livingston Court, Suite E
Marietta, GA 30067

P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/23/2019
Survey Address: Geiger Blvd.
Start: Gl027 Finish: Gl1028
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 12.33ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
81" MSA Survey 1
abandoned
12 4” MSA Survey
abandoned
12’ 4” OBR Obstacle, rocks, 1 10 8 4
at ... (OR from ...
to ...) o'clock,
..%
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Comments

Gl028-Gl027

Survey details

Survey Date: 7/29/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 48"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream

Page |129



. 821 Livingston Court, Suite E
Marietta, GA 30067
| Solutions

www.gel-solutions.com

R -

Observations

Crew: KRT JJW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: Gl1028 Finish: Glo27

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 48"

Length Surveyed: 30.58ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo

12 DS Deposits settled, from 5 to 7 o’clock, S

10%. Debris in line

27 8" DS Deposits settled, from 5 to 6 o’clock,
10%. Rock in line

Gl028_GI27_003.JPG

30" 7" DSC Deposits settled, hard compacted
mtl., from 5 to 6 o’clock, 10%.
Debris, survey ended

30" 7" MSA Survey abandoned. Rock in pipe
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Pipe Graphic
Crew: KRT JJW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: G1028 Finish: G0I127
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 48"
Length Surveyed: 30.58ft
Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (Gl028, Water Level: 5)
\ 1'2" —— DS - Deposits settled, from 5 to 7 o'clock, 10%
/_ 27' 8" — DS - Deposits settled, from 5 to 6 o'clock, 10%
307" —_DSC - Deposits settled, hard compacted mtl., from 5 to 6 o'clock, 10%
MSA - Survey abandoned
m 207'1" (Gl027)
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Crew: KRT JJW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: Gl1028 Finish: Gl27
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 48"
Length Surveyed: 30.58ft
Material: | Concrete | Size: | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
12 DS Deposits settled, 10 5 7
from ... to ...
o'clock, ...%
27’ 8" DS Deposits settled, 10 5 6
from ... to ...
o'clock, ...%
307" DSC Deposits settled, 10 5 6
hard compacted
mtl., from ... to ...
o'clock, ...%
3007 MSA Survey
abandoned
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Comments

G1029-G1028
No defects detected. Observed as operational

Survey details

Survey Date: 2/27/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 48"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Reinforced concrete
Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/27/2019

Survey Address: Geiger Blvd.

Start: Gl1029 Finish: Gl028

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 48"

Length Surveyed: 297.5ft

Material: | Reinforced concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

GIl030-Gl031

Survey details

Survey Date: 7/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 68"

Pipe Width:

Pipe Size: Large

Pipe Shape:

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: GI1030 Finish: Gl031

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 68"

Length Surveyed: 1.0ft.

Material: | Concrete | Size: | Large | Shape:
Position  Code Description/Remarks Grade Photo
-2’ 10” DSC Deposits settled, hard compacted S

mtl., from 6 to 6 o’clock, 20%.
Debris in MH/survey ended

10" MSA Survey abandoned. Rocks in pipe
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Pipe Graphic

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: GI1030 Finish: Gl031
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 68"
Length Surveyed: 1,0ft.
Material: | Concrete | Size: | Large | Shape:
_gm_ /_\ Start of Survey (GI030, Water Level: 10)
3 P
2 U\
o . .
= -2'10" — DSC - Deposits settled, hard compacted mtl., from 6 to 6 o'clock, 20%
3
= 1'0" — MSA - Survey abandoned

<

mol4 adid

214'6" (GI031)
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: GI1030 Finish: Gl1031
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 68"
Length Surveyed: 1.0ft.
Material: | Concrete | Size: | Shape:
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
-2' 10" DSC Deposits settled, 20 6 6
hard compacted
mtl., from ... to ...
o'clock, ...%
10" MSA Survey
abandoned
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Comments

Gl032-Gl018

Survey details

Survey Date: 7/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: Gl032 Finish: Gl018

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 12"

Length Surveyed: 107.6ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position ~ Code Description/Remarks Grade Photo

11 RF Roots, fine, from 10 to 11 o’clock. 1
Gl032_GI018_002.JPG

8 6" RF Roots, fine, from 1 to 2 o’clock. 1

GI032_GI018_003.JPG

Page |140



\ Solutions

uonallg Aa/ung|

<

mol4 adid

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: Gl1032 Finish: Gl018

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 127

Length Surveyed: 107.6ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl032, Water Level: 5)

\ 1'1" — RF-Roots, fine, from 10 to 11 o'clock
8'6" — RF-Roots, fine, from 1 to 2 o'clock

/‘\ 107'7" End of Survey (GI018)
u — Page |141
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: Gl1032 Finish: Gl018
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 127
Length Surveyed: 107.6ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
11 RF Roots, fine, at ... 1 10 11
(OR from ... to
...) o'clock
86" RF Roots, fine, at ... 1 1 2
(OR from ... to
...) o'clock
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Comments

Gl032-GI033

Survey details

Survey Date: 7/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: Gl1032 Finish: GI033

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 75.51t.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
11 RFJ Roots, fine, joint, from 12 to 12 2 -

o’clock. Root intrusion

GI032_GI033_002.JPG

45’ 10" JO Joint, offset (displaced) Small. Joint 1
searation
73 10" DSC Deposits settled, hard compacted

mtl., from 4 to 6 o’clock, 15%.
Debris settled @ joint

G1032_GI033_005.JPG

75’ 6” DSGV Deposits settled, gravel, from 5 to 6
o’clock, 15%. Survey ended

i Y
G1032_GI033_006.JPG
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75’ 6” MSA Survey abandoned. Rocks in pipe

G1032_GI033_003.MP4_007.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: Gl032 Finish: GI033
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 127
Length Surveyed: 75.51t.
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl032, Water Level: 5)
45'10" _—JO - Joint, offset (displaced) Small
[ 73'10" _ DSC - Deposits settled, hard compacted mtl., from 4 to 6 o'clock, 15%
75'6" —— DSGV - Deposits settled, gravel, from 5 to 6 o'clock, 15%
[_ MSA - Survey abandoned
m 106' 10" (GI033)
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: Gl1032 Finish: Gl1033
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 127
Length Surveyed: 75.51t.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
45 10" JO Joint, offset 1
(displaced) ...
73 10" DSC Deposits settled, 15 4 6
hard compacted
mtl., from ... to ...
o'clock, ...%
75’ 6" DSGV Deposits settled, 15 5 6
gravel, from ... to
... o'clock, ...%
75' 6" MSA Survey
abandoned
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Comments
GI033-GI1032

Survey details

Survey Date: 7/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: Gl1033 Finish: Gl032
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 127
Length Surveyed: 1.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
02" DSGV Deposits settled, gravel, from 6 to 6 Pl
o'clock, 15%. Settled rocks, survey
ended
Gl032_G1033_002.JPG
10" MSA Survey abandoned. Rocks in pipe

.~,- _

GI032_GI033_001.MP4_003.JPG
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Pipe Graphic

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: Gl1033 Finish: Gl032
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 127
Length Surveyed: 1.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl033, Water Level: 5)
\ 0'2" —— DSGV - Deposits settled, gravel, from 6 to 6 o'clock, 15%
1'0" — MSA - Survey abandoned
m 106' 10" (GI032)
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019
Survey Address: Geiger Blvd.
Start: Gl1033 Finish: Gl1032
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 127
Length Surveyed: 1.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
02 DSGV Deposits settled, 15 6 6
gravel, from ... to
... o'clock, ...%
10 MSA Survey
abandoned
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Comments

Gl034-GI035

Survey details

Survey Date: 2/26/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 21"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/26/2019

Survey Address: Geiger Blvd.

Start: Gl034 Finish: Gl035

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 21"

Length Surveyed: 401.11t

Material: | Other | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo

157" JS Joint, separated (open) Intrusion @ 1 ot
joint

26Feb_001.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/26/2019
Survey Address: Geiger Blvd.
Start: Gl034 Finish: Gl035
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 21"
Length Surveyed: 401.11t
Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl034, Water Level: 5)
\ 15'7"  —JS - Joint, separated (open)
401'1" End of Survey (GI035)
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(open) ...

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/26/2019
Survey Address: Geiger Blvd.
Start: Gl034 Finish: Gl1035
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 21"
Length Surveyed: 401.11t
Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
15" 7" JS Joint, separated 1
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Comments

GIl035-G1036

Survey details

Survey Date: 2/26/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/26/2019
Survey Address: Geiger Blvd.
Start: Gl1035 Finish: G036
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 402.5ft
Material: | Other | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
21' 17 JO Joint, offset (displaced) . Deformed 1 e oo
joint
26Feb_003.JPG
238’ 9" JS Joint, separated (open) . 2

Crack/groundwater leak

26Feb_004.JPG

248 107 JS Joint, separated (open) . 2
Groundwater leak

26Feb_005.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/26/2019

Survey Address: Geiger Blvd.

Start: Gl1035 Finish: G036

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 402.5ft

Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl035, Water Level: 5)

\ 21'1"  —JO - Joint, offset (displaced)

/‘\ 402' 6" End of Survey (Gl036)
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/26/2019
Survey Address: Geiger Blvd.
Start: Gl1035 Finish: G1036
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 402.5ft
Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
21’1 JO Joint, offset 1
(displaced) ...
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Comments

Gl036-G1037

Survey details

Survey Date: 2/26/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/26/2019

Survey Address: Geiger Blvd.

Start: G1036 Finish: Gl037

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 400.8ft

Material: | Other | Size: [ Medium | Shape: | Circular

Position ~ Code Description/Remarks Grade Photo
26Feb_002.JPG

394’ 3" LFD Lining failure, detached lining from 2

11 to 1 o’clock.

26Feb_003.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/26/2019
Survey Address: Geiger Blvd.
Start: G1036 Finish: Gl037
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 400.8ft
Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl036, Water Level: 5)
400'9" End of Survey (GI037)
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/26/2019

Survey Address: Geiger Blvd.

Start: G1036 Finish: Gl037

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 400.8ft

Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

GIl037-GI038

No defects detected. Observed as operational

Survey details

Survey Date: 2/27/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/27/2019

Survey Address: Geiger Blvd.

Start: Gl037 Finish: G038

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 254.2ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl038-MHO006

Survey details

Survey Date: 2/27/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/27/2019

Survey Address: Geiger Blvd.

Start: Gl1038 Finish: MHO006

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 139.0ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

13 4” HVV Hole in pipe, void visible, from 12to 1 Somames

12 o’clock. HOLE IN TOP OF PIPE

27Feb_002.JPG

37" 8" CcC Crack, circumferential from 8 to 3 1
o’clock.
27Feb_004.JPG
37" 8" HVV Hole in pipe, void visible, from 12to 1
12 o’clock. FRACTURING FROM
HOLE

27Feb_003.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/27/2019
Survey Address: Geiger Blvd.
Start: GI038 Finish: MH006
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 139.0ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl038, Water Level: 5)
\ 13' 4" —— HVV - Hole in pipe, void visible, from 12 to 12 o'clock
37'8" — CC- Crack, circumferential from 8 to 3 o'clock
HVV - Hole in pipe, void visible, from 12 to 12 o'clock
/_\ 139' 0" End of Survey (MH006)
u — Page | 168



\ Solutions

Observation Table

s

821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/27/2019
Survey Address: Geiger Blvd.
Start: Gl1038 Finish: MHO006
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 139.0ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
13' 4" HVV Hole in pipe, 1 12 12
void visible, at ...
(OR from ... to
...) o'clock
37 8" CcC Crack, 1 8 3
circumferential
from ... to ...
o’clock
378" HVV Hole in pipe, 1 12 12
void visible, at ...
(OR from ... to
...) o'clock
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Comments

Gl040-GI1039

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: Gl1040 Finish: G039

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 245ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
31'6” FC Fracture, circumferential from 11 to 2

12 o’clock. Fluid leaking in pipe

GI040_GI010_003.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/28/2019
Survey Address: Geiger Blvd.
Start: Gl1040 Finish: G039
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24
Length Surveyed: 245ft
Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl040, Water Level: 5)
245' 0" End of Survey (GI039)
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

circumferential
from ... to ...
o’clock

Job Ref: CEMS00118 Survey Date: 2/28/2019
Survey Address: Geiger Blvd.
Start: Gl1040 Finish: Gl1039
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 245ft
Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
316" FC Fracture, 2 11 12
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Comments

Gl040-MHO07

No defects detected. Observed as operational

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: Gl1040 Finish: MHO007

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 71.2ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl041-Gl0o42

No defects detected. Observed as operational

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream

Page |176



. 821 Livingston Court, Suite E
Marietta, GA 30067
\ Solutions

www.gel-solutions.com

Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: Gl041 Finish: Glo42

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 175.7ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl042-MHO008

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: Gl042 Finish: MHO008

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 161.7ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
134" 3" LFDE Lining failure, defective end from 10 1 e

to 11 o’clock. Damaged liner

G1042_MH008_003.JPG
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/28/2019
Survey Address: Geiger Blvd.
Start: Gl042 Finish: MHO008
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 161.7ft
Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl042, Water Level: 5)
\ 134'3" ___ LFDE - Lining failure, defective end from 10 to 11 o'clock
161'8" End of Survey (MH008)
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Crew: KRT/NDR
Survey Customer:

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019
Survey Address: Geiger Blvd.
Start: Gl042 Finish: MHO008
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 161.7ft
Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
134’ 3" LFDE Lining failure, 1 10 11
defective end
from ... to ...
o'clock
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Comments

Gl043-MHO006

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: G1043 Finish: MH006

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 150ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

43 3" CS Cracks, spiral from 11 to 1 o'clock. 2 B

Smaill cracks

94’ 8” Cs Cracks, spiral from 11 to 1 o’clock. 2
Small cracks

GI1043_MH006_003.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: Gl1043 Finish: MHO006

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 150ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl043, Water Level: 5)
/‘\ 150' 0" End of Survey (MH006)
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: Gl1043 Finish: MHO006

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 1501t

Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

Gl045-Gl044

Survey details

Survey Date: 7/15/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: Small

Pipe Shape: Circular

Pipe Material: Other

Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/15/2019

Survey Address: Geiger Blvd.

Start: G1045 Finish: Gl044

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 12"

Length Surveyed: 77.33ft

Material: | Other | Size: [ Small | Shape: | Circular

Position  Code Description/Remarks Grade Photo

747 MSA Survey abandoned. Collapsed pipe 5 :
Gl045_G044_002.MP4_005.JPG

774" XP Collapse, pipe, 100%. Collapsed 5

pipe/survey ended

Gl045_Gl044_003.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/15/2019
Survey Address: Geiger Blvd.
Start: Gl1045 Finish: Gl0o44
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 127
Length Surveyed: 77.33ft
Material: | Other | Size: [ Small | Shape: | Circular
/_\ Start of Survey (Gl045, Water Level: 5)
\ 77'4"  _—_ MSA - Survey abandoned
XP - Collapse, pipe, 100%
m 291' 6" (Gl044)
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/15/2019
Survey Address: Geiger Blvd.
Start: Gl1045 Finish: Gl044
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 127
Length Surveyed: 77.33ft
Material: | Other | Size: [ Small | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
774" MSA Survey 5
abandoned
774" XP Collapse, pipe, 5 100
.. %
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Comments

Gl049-Gl052

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: Gl1049 Finish: Gl052

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 1.0ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
00" D Deformed drain/sewer 20%. 2 -

Deformed pipe opening

19Sep_002.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: Gl1049 Finish: Gl052

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 1.0ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (Gl049, Water Level: 5)
m 490'3" (Gl052)
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Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: Gl1049 Finish: Gl1052

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 1.0ft

Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

GI057-Gl051

No defects detected. Observed as operational

Survey details

Survey Date: 7/30/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 48"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/30/2019

Survey Address: Geiger Blvd.

Start: Gl057 Finish: Gl051

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 48"

Length Surveyed: 313.1ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

GI058-GI057

Survey details

Survey Date: 7/30/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 60"

Pipe Width:

Pipe Size: Large

Pipe Shape:

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/30/2019

Survey Address: Geiger Blvd.

Start: GI1058 Finish: Gl057

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 60"

Length Surveyed: 337.9ft

Material: | Concrete | Size: | Large | Shape:
Position  Code Description/Remarks Grade Photo

GI058_GI057_002.JPG

GIl058_GI057_004.JPG
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Pipe Graphic

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/30/2019

Survey Address: Geiger Blvd.

Start: GI1058 Finish: Gl0o57

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 60"

Length Surveyed: 337.9ft

Material: | Concrete | Size: | Large | Shape:

()
N

337

@

Start of Survey (GI058, Water Level: 10)

10" End of Survey (GI057)
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Crew: KRT/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/30/2019
Survey Address: Geiger Blvd.
Start: Gl1058 Finish: Gl057
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 60"
Length Surveyed: 337.9ft
Material: | Concrete | Size: | Large | Shape:
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

G1058-G1060

Survey details
Survey Date: 7/30/2019

Our Reference:

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 60"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page | 200



. 821 Livingston Court, Suite E
Marietta, GA 30067
‘ 8 O | Utl O ﬂ S aget;i;o.gso.looz

www.gel-solutions.com

Observations

Crew: CEMSO00118

Survey Customer: CEMS Engineering

Job Ref: Survey Date: 7/30/2019

Survey Address: Geiger Blvd.

Start: GI1058 Finish: Gl060

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 60"

Length Surveyed: 88.75ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
88' 9" MSA Survey abandoned. Silt in pipe
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www.gel-solutions.com

Pipe Graphic

Crew: CEMS00118

Survey Customer: CEMS Engineering

Job Ref: Survey Date: 7/30/2019

Survey Address: Geiger Blvd.

Start: GI1058 Finish: Gl060

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 60"

Length Surveyed: 88.75ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (GI058, Water Level: 10)

\ 88'9" _— MSA - Survey abandoned

m 351' 11" (GI060)
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Crew: CEMS00118
Survey Customer: CEMS Engineering
Job Ref: Survey Date: 7/30/2019
Survey Address: Geiger Blvd.
Start: Gl1058 Finish: GI1060
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 60"
Length Surveyed: 88.75ft
Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
889" MSA Survey
abandoned
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Comments

GI059-GI060

Survey details

Survey Date: 9/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather:

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: GI059 Finish: GI060
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 108.25ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
88’ 6" OB Other obstacles 25% 2 B
height/diameter loss. Rock in pipe
18Sep_002.JPG
104’ 8” JD Joint displaced Medium. Joint 2
displaced
18Sep_003.JPG
108’ 3” SA Survey abandoned. Joint offset

Page | 205



\ Solutions

uonallg Aa/ung|

<

mol4 adid

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: GI1059 Finish: Gl060

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 108.25ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI059, Water Level: 5)

\ 108'3" __ SA - Survey abandoned

/—\ 351' 11" (GI060)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: GI1059 Finish: GI1060
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 108.25ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
108’ 3" SA Survey
abandoned
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Comments

Gl062-GI030

No defects detected. Observed as operational

Survey details

Survey Date: 7/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 68"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: Gl1062 Finish: G030

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 68"

Length Surveyed: 249.9ft.

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl063-Gl062

No defects detected. Observed as operational

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: Gl1063 Finish: Gl062

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 284.50ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl064-G1056

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: S

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: Gl064 Finish: Gl056

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 225.1ft.

Material: | Concrete | Size: ['s | Shape: | Circular

Position ~ Code Description/Remarks Grade Photo

206’ 4" DSF Deposits settled, fine, from 6 to 6 s
o'clock, 5%.

L
Gl064_GI056_003.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: Gl064 Finish: Gl056

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 225.1ft.

Material: | Concrete | Size: ['s | Shape: | Circular
/_\ Start of Survey (Gl064, Water Level: 5)

\ 206'4" _— DSF - Deposits settled, fine, from 6 to 6 o'clock, 5%

/—\ 225'1" End of Survey (Gl056)
\__/ — Page |214
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: Gl064 Finish: G1056
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 127
Length Surveyed: 225.1ft.
Material: | Concrete | Size: | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
206’ 4” DSF Deposits settled, 5 6 6
fine, from ... to ...
o'clock, ...%
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Comments

G1065-G1064

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 15"

Pipe Width:

Pipe Size: Small

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: G1065 Finish: Glo64

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 236.6ft

Material: | Concrete | Size: [ Small | Shape: | Circular
Position  Code Description/Remarks Grade Photo

328" H Hole in pipe at 12 o’clock. 2 e

.
P

Construction hole,all segments

GI065_GI064_003.JPG

186’ 3” DSC Deposits settled, hard compacted
mtl., from 6 to o’clock, 20%.
Rock/debris

Gl065_GI064_005.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: G1065 Finish: Glo64

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 236.6ft

Material: | Concrete | Size: [ Small | Shape: | Circular
/_\ Start of Survey (GI065, Water Level: 5)

/ 186'3" ___ DSC - Deposits settled, hard compacted mtl., from 6 to o'clock, 20%

/‘\ 236'7" End of Survey (GI064)
v — Page |218
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: Gl1065 Finish: Gl064

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 236.6ft

Material: | Concrete | Size: | Shape: | Circular

Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
186’ 3" DSC Deposits settled, 20 6

hard compacted
mtl., from ... to ...
o'clock, ...%
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Comments

Gl066-G1065

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: G1066 Finish: Gl065
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18"
Length Surveyed: 215.71it
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
357 FL Fracture, longitudinal at 12 o’clock. 1 b |
Short fracture along pipe
= |

Gl066_GIl065_002.JPG

68’ 1" FL Fracture, longitudinal at 12 o’clock. 1 [ T ﬂ
719" FL Fracture, longitudinal at 12 o’clock. 1

Gl066_Gl065_004.JPG
76’ 17 FL Fracture, longitudinal at 10 o'clock. 1 [ ———

F L,

GI066_GI065_005.JPG
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79’ 8"

91’ 2"

112’ 6”

131 17

166’ 9”

168’ 2”

FL

JO

FL

JO

FC

JO

e S

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Fracture, longitudinal at 11 o’clock. 1

Joint, offset (displaced) Small. 1

Fracture, longitudinal at 12 o’clock. 1

Joint, offset (displaced) Small. 1

Fracture, circumferential from 12 to 1

4 o’clock.

Joint, offset (displaced) Small. 1

Lk s S
G1066_G1065_008.JP!

Gl066_GI065_010.JPG
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193’ 6" FL Fracture, longitudinal at 12 o’clock. 1

GI066_GI065_012.G 8
216’ 6" FL Fracture, longitudinal at 12 o'clock. 1

GIOﬁGI065_014.JPG
216’ 6" JO Joint, offset (displaced) Small. 1

GI066_GI065_013.JPG
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Pipe Graphic
Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: Gl066 Finish: Gl065
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18"
Length Surveyed: 215.71it
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl066, Water Level: 5)
\\ 35'7" —— FL - Fracture, longitudinal at 12 o'clock
68'1" __ FL- Fracture, longitudinal at 12 o'clock
/ 71'9"  ___FL- Fracture, longitudinal at 12 o'clock
:4 76' 1" —— FL - Fracture, longitudinal at 10 o'clock
+—79'8" _FL- Fracture, longitudinal at 11 o'clock
11— 91'2 ——JO - Joint, offset (displaced) Small
112'6" _ FL- Fracture, longitudinal at 12 o'clock
/ 131'1" ——JO - Joint, offset (displaced) Small
i 166'9" __ FC - Fracture, circumferential from 12 to 4 o'clock
168'2" O - Joint, offset (displaced) Small
] 193'6" _ FL- Fracture, longitudinal at 12 o'clock
216'6" _ FL - Fracture, longitudinal at 12 o'clock
JO - Joint, offset (displaced) Small
/—\ 215'8" End of Survey (GI065)
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Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: G1066 Finish: Gl1065
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18”
Length Surveyed: 215.71it
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
357 FL Fracture, 1 12
longitudinal at ...
o'clock
68’ 1" FL Fracture, 1 S01 12
longitudinal at ...
o'clock
719" FL Fracture, 1 FO1 12
longitudinal at ...
o'clock
76’17 FL Fracture, 1 S02 10
longitudinal at ...
o'clock
79' 8" FL Fracture, 1 F02 11
longitudinal at ...
o'clock
91’ 2" JO Joint, offset 1
(displaced) ...
112’ 6” FL Fracture, 1 12
longitudinal at ...
o'clock
131’1 JO Joint, offset 1
(displaced) ...
166’ 9” FC Fracture, 1 12 4
circumferential
from ... to ...
o'clock
168 2" JO Joint, offset 1
(displaced) ...
193’ 6” FL Fracture, 1 S03 12
longitudinal at ...
o'clock
216’ 6” FL Fracture, 1 FO3 12
longitudinal at ...
o'clock
216’ 6” JO Joint, offset 1
(displaced) ...
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Comments

Gl068-Gl067

Survey details

Survey Date: 7/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 127

Pipe Width:

Pipe Size: Small

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: G1068 Finish: Glo67

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 1.0ft.

Material: | Concrete | Size: [ Small | Shape: | Circular
Position  Code Description/Remarks Grade Photo
10" MSA Survey abandoned. Debris in pipe 2
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: G1068 Finish: Glo67

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 1.0ft.

Material: | Concrete | Size: [ Small | Shape: | Circular
/_\ Start of Survey (Gl068, Water Level: 5)
m 216'8" (GI067)
v — Page |228
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: G1068 Finish: Gl067

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 127

Length Surveyed: 1.0ft.

Material: | Concrete | Size: [ Small | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

Gl068-G1069

Survey details

Survey Date: 7/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 15"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: Gl068 Finish: G1069

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 15"

Length Surveyed: 35.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
352" MSA Survey abandoned. Rock in pipe -
3527 OBJ . Concrete lodged, survey ended 4

Gl068_GI069_003.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: G1068 Finish: Gl069

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 15"

Length Surveyed: 35.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl068, Water Level: 5)

\ 35'2"  _— MSA - Survey abandoned

m 245'3" (Gl069)
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: G1068 Finish: G1069
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 15"
Length Surveyed: 35.17ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
352" MSA Survey
abandoned
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Comments

Gl069-G1068

Survey details

Survey Date: 7/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 15"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: G1069 Finish: G1068
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 15"
Length Surveyed: 191.17t
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
23'6” FL Fracture, longitudinal at 12 o'clock. 1 B
Continous fracture @ 12 oclock
GIO(;é;GIOgS-_E)(?Z.G
109’ 10” JO Joint, offset (displaced) Small. 1
Gl069_GI068_003.JPG
191" 27 MSA Survey abandoned. Rock in pipe 2
191' 2" oBJ Obstacle, object wedged in joint, at 4

8 o’clock, 80%. Broken concrete
Survey ended

GI069_GI068_004.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: G1069 Finish: Gl068

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 191.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl069, Water Level: 5)

\ 23'6" —— FL - Fracture, longitudinal at 12 o'clock
109' 10" — JO - Joint, offset (displaced) Small

m 245'3" (Gl068)
v — Page | 236
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: G1069 Finish: G1068

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 191.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
23'6” FL Fracture, 1 S01 12

longitudinal at ...
o'clock

109’ 10" JO Joint, offset 1 S
(displaced) ...
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Comments

GI070-Gl069

Survey details

Survey Date: 7/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: Gl070 Finish: G069
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18"
Length Surveyed: 124.0ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
12' 8" BVV Broken pipe, void visible at 10 2 e
o’clock.
GI070_GI069_04.JPG
93’ 2" FL Fracture, longitudinal at 1 o’clock. 1 [ —
GI070_GI069_002.JjPE o
105’ 2" FM Fracture, multiple from 1to o'clock. 1 ey ——
GI070_GI069_005.JPG
119’ 10" FL Fracture, longitudinal at 12 o’clock. 1
124’ 0" OoBM Obstacle, material in invert, at 6
o’clock, 65%. Broken debris, survey
ended

GI070_GI069_006.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: GI070 Finish: G1069
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18"
Length Surveyed: 124.0ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl070, Water Level: 5)
93'2"  _FL- Fracture, longitudinal at 1 o'clock
105'2" ___ FM - Fracture, multiple from 1 to o'clock
( 119' 10" —— FL - Fracture, longitudinal at 12 o'clock
{_ 124'0" __ OBM - Obstacle, material in invert, at 6 o'clock, 65%
/\' 223'8" (Gl069)
u — Page |240
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: GI070 Finish: G1069
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18”
Length Surveyed: 124.0ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
12’ 8" BVV Broken pipe, 2 10
void visible at ...
(OR from ... to
...) o'clock
93 2" FL Fracture, 1 1
longitudinal at ...
o'clock
105’ 27 FM Fracture, 1 1
multiple from ...
to ... o’clock
119’ 10” FL Fracture, 1 S01 12
longitudinal at ...
o’clock
124’ 0" OBM Obstacle, 65 6
material in
invert, at ... (OR
from...t0..)
o'clock, ...%
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Comments

GI071-GI070

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: Gl071 Finish: GI070

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 18"

Length Surveyed: 269.5ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
313 CL Crack, longitudinal at 12 o’clock. 2

long crack along to of pipe
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Pipe Graphic

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: Gl071 Finish: GI070

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 18"

Length Surveyed: 269.5ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl071, Water Level: 5)
/_\ 269' 6" End of Survey (GI070)
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Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: Gl071 Finish: GI070

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 18”

Length Surveyed: 269.5ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

Gl072-G1023

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page | 246



. 821 Livingston Court, Suite E
Marietta, GA 30067
| Solutions

www.gel-solutions.com

e —

Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: Gl072 Finish: Gl1023

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24"

Length Surveyed: 150.08ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
97 OBz Obstacle, other, from 12 to 12 1 .

o’'clock, 10%. Construction Debris

145 3" OBl Obstacle, protrudes through wall, 1
from 2 to 5 o’clock, 30%. anchor or
cable intrusion

GI072_GI023_003.JPG

150’ 17 MSA Survey abandoned. Obstruction 1
survey ended
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Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: GI072 Finish: Gl023
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 150.08ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl072, Water Level: 5)
\ 9'7" — OBZ - Obstacle, other, from 12 to 12 o'clock, 10%
!_ 145'3" ___ OBI - Obstacle, protrudes through wall, from 2 to 5 o'clock, 30%
’_ 150'1" __ MSA - Survey abandoned
1 145'0" (Gl023)
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Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019

Survey Address: Geiger Blvd.

Start: GI072 Finish: Gl1023

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24"

Length Surveyed: 150.08ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
97 OBz Obstacle, other, 1 10 12 12
at ... (OR from ...
to ...) o'clock,
..%
145’ 37 OBl Obstacle, 1 30 2 5
protrudes
through wall, at
... (OR from ... to
...) o'clock, ...%
150" 1" MSA Survey 1

abandoned
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Comments

GIO73A-MHO15A

No defects detected. Observed as operational

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: GIO73A Finish: MHO15A

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 123.5ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

GIl073-GI073A

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream

Page | 252



. 821 Livingston Court, Suite E
Marietta, GA 30067
| Solutions

www.gel-solutions.com

R -

Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: GI073 Finish: GIO73A

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 84ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
16’ 9” CL Crack, longitudinal at 11 o’clock. 1 '

GI073_MH015_002.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: GI073 Finish: GIO73A

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 84ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl073, Water Level: 5)

\ 16'9" —— CL - Crack, longitudinal at 11 o'clock

/—\ 84'0" End of Survey (GI0O73A)
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: GI073 Finish: GIO73A

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24"

Length Surveyed: 84ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular

Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
16’ 9” CL Crack, 1 11

longitudinal at ...
o'clock
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Comments

GI077-GI095

No defects detected. Observed as operational

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Reinforced concrete
Direction: Upstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: GI077 Finish: Gl095

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 0ft

Material: | Reinforced concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

GIl078-GI077

No defects detected. Observed as operational

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: GI078 Finish: Glo77

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 18”

Length Surveyed: 14.30ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

GIl078-GI093

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 15"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/19/2019
Survey Address: Geiger Blvd.
Start: GI078 Finish: G093
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 15"
Length Surveyed: 37.75ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
4 4" DES Settled deposits fine 20% cross- 2 ' !
sectional area loss. Heavy silt in
pipe
371 DER Settled deposits coarse 50% cross- 4
sectional area loss. Broken pipe
debris
19Sep_003.JPG
379" SA Survey abandoned. Rocks in pipe

19Sep_001.MP4_005.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: GI078 Finish: Gl093

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 15"

Length Surveyed: 37.75ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl078, Water Level: 5)

/ SA - Survey abandoned

/_\ 50'0" (GI093)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/19/2019
Survey Address: Geiger Blvd.
Start: GI078 Finish: Gl1093
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 15"
Length Surveyed: 37.75ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
379 SA Survey
abandoned
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Comments

GI079-Gl049

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: GI079 Finish: Gl049

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 246.4ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
230'10" OB Other obstacles 20% 1

height/diameter loss. Rocks in pipe

19Sep_002.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: GI079 Finish: Gl049

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 246.4ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (Gl079, Water Level: 10)

\ 230' 10" — OB - Other obstacles 20% height/diameter loss

/‘\ 246' 4" End of Survey (GI049)
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%
height/diameter
loss

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: GI079 Finish: Gl1049

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 246.4ft

Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
230’ 10” OB Other obstacles 1 20
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Comments

GIl079-G1082

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/19/2019
Survey Address: Geiger Blvd.
Start: GI079 Finish: G082
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 398.1ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
89’ 4" I Infiltration. Infiltration 2
19Sep_002.JPG
173 1" I Infiltration. Infiltration 1
211 8" S Surface damage. Surface spalling 2
19Sep_004.JPG
338’ 6" OB Other obstacles 25% 2 y i

height/diameter loss. Rock in pipe

19Sep_005.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: GI079 Finish: Gl082

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 398.1ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl079, Water Level: 5)

/ 173'1" — I -Infiltration

/‘\ 398'1" End of Survey (Gl082)
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Crew:

Survey Customer:

KRT/FAH

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019
Survey Address: Geiger Blvd.
Start: GI079 Finish: G1082
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 398.1ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
89’ 4" | Infiltration 2
173' 1" [ Infiltration 1
211’ 8" S Surface damage 2
338’ 6” OB Other obstacles 2 25
..%
height/diameter
loss
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Comments

GI1080-G1088

Survey details

Survey Date: 9/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date:

Survey Address: Geiger Blvd.

Start: GI1080 Finish:

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height:

Length Surveyed: 114.9ft

Material: | Concrete | Size: | Circular
Position  Code Description/Remarks

6’1" R

38’ 6” R

Roots. Roots at 6 o'clock

Roots. Roots @ 6 o’clock

Photo
-

16Sep_002.JPG

16Sep_003.JPG

Page | 273



\ Solutions

uonallg Aa/ung|

mol4 adid > <

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/16/2019

Survey Address: Geiger Blvd.

Start: Gl1080 Finish: Gl088

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 114.9ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI080, Water Level: 5)
/_\ 114' 10" End of Survey (G1088)
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Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/16/2019

Survey Address: Geiger Blvd.

Start: Gl1080 Finish: G1088

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24"

Length Surveyed: 114.9ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

Gl080-MHO080

No defects detected. Observed as operational

Survey details

Survey Date: 9/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 42"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/16/2019

Survey Address: Geiger Blvd.

Start: Gl1080 Finish: MHO080

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 42"

Length Surveyed: 63.2ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl081-HWO009

No defects detected. Observed as operational

Survey details

Survey Date: 9/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 42"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: Gl1081 Finish: HWO009

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 42"

Length Surveyed: 149.0ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl081-MH080

Survey details

Survey Date: 9/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 42"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: Gl081 Finish: MH080

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 42"

Length Surveyed: 59.1ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo

e

17Sep_002.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: Gl1081 Finish: MHO080

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 42"

Length Surveyed: 59.1ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (GI081, Water Level: 15)
/_\ 59'1" End of Survey (MHO080)
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Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: Gl1081 Finish: MHO080

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 42"

Length Surveyed: 59.1ft

Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

Gl083-Gl052

No defects detected. Observed as operational

Survey details

Survey Date: 9/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 21"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/19/2019

Survey Address: Geiger Blvd.

Start: G1083 Finish: Gl052

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 21"

Length Surveyed: 116.0ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

G1086-G1085

Survey details

Survey Date: 9/10/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/10/2019

Survey Address: Geiger Blvd.

Start: G1086 Finish: GI1085

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 373.83ft

Material: | Concrete | Size: [ Medium | Shape: | Circular

Position  Code Description/Remarks Grade Photo

53'9” R Roots. Root infiltration 2 ;
105ep_003.JPG‘

165’ 17 JN Junction at 12 o’clock, diameter mm. 1

Junction box/no grate inlet

10Sep_004.JPG

373 107 B Broken pipe from 6 to 9 o’clock. 4
Exposed soil/broken pipe

10Sep_005.JPG

373’ 10" SA Survey abandoned. Broken pipe 5

10Sep_002.MP4_006.JPG
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Pipe Graphic

Crew: KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/10/2019

Survey Address: Geiger Blvd.

Start: G1086 Finish: Gl085

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 373.83ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl086, Water Level: 5)

165'1" _— JN -Junction at 12 o'clock, diameter mm
SA - Survey abandoned

m 400' 0" (Gl085)
v — Page |288



\ Solutions

Observation Table

s

821 Livingston Court, Suite E
Marietta, GA 30067

P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

KRT

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/10/2019
Survey Address: Geiger Blvd.
Start: G1086 Finish: G1085
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed:
373.83ft
Material: | Concrete | Size: | Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
165’ 1" JN Junction at ... 1 12
o'clock, diameter
..mm
373 10" SA Survey 5
abandoned
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Comments

Gl087-G1086

Survey details

Survey Date: 9/10/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/10/2019

Survey Address: Geiger Blvd.

Start: G1087 Finish: G086

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24"

Length Surveyed: 237 .4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
2'2" JD Joint displaced . Joint Displaced 2
1377 R Roots. Root intrusion @ 3 o’clock 2

340" WL Water level 40% height/diameter. 2

High water level

50" 4" R Roots. Continuous roots @ 6’oclock 2

10Sep_006.JPG
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155’ 0" JN Junction at 12 o’clock, diameter mm. 1
Junction box/no grate inlet

10Sep_008.JPG

2247 JN Junction at 12 o’clock, diameter mm. 1
Junction box/no grate inlet

10Sep_009.JPG

235 4" R Roots. Root intrusion in junction box 2

10Sep_010.JPG
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Pipe Graphic
Crew: KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/10/2019
Survey Address: Geiger Blvd.
Start: G1087 Finish: G1086
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24
Length Surveyed: 237 .4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI087, Water Level: 10)
_\ —
1l N
155'0" _—— JN -Junction at 12 o'clock, diameter mm
224'7" _— JN - Junction at 12 o'clock, diameter mm
m 237'4" End of Survey (GI086)
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Crew:

Survey Customer:

KRT

CEMS Engineering

o’clock, diameter
...mm

Job Ref: CEMS00118 Survey Date: 9/10/2019
Survey Address: Geiger Blvd.
Start: Gl1087 Finish: G1086
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 237 .4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
155’ 0" JN Junction at ... 1 12
o’clock, diameter
..mm
224’ 7" JN Junction at ... 1 12
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Comments

GI090-Gl1089

Survey details

Survey Date: 9/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream

Page | 295



. 821 Livingston Court, Suite E
Marietta, GA 30067
| Solutions

www.gel-solutions.com

R -

Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: GI1090 Finish: Gl1089

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 279.7ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
90’ 27 R Roots. Roots at 6 o’clock 2

18Sep_002.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: GI1090 Finish: Gl1089

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 279.7ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI090, Water Level: 5)

279'8" End of Survey (GI089)
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Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: GI1090 Finish: G1089

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 279.7ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

GI090-HWO016

Survey details

Survey Date: 9/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: GI1090 Finish: HWO016

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 358.9ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
356’ 8” R Roots. Roots at headwall 1

18Sep_002.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: GI1090 Finish: HWO016

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 358.9ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (GI090, Water Level: 5)

\ 356'8" — R-Roots

/_\ 358' 10" End of Survey (HWO016)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: GI1090 Finish: HWO016
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 358.9ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
356’ 8" R Roots 1
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Comments

Gl092-GI073

No defects detected. Observed as operational

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: Gl1092 Finish: GI073

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 94.1t.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

Gl092-GI077

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/16/2019
Survey Address: Geiger Blvd.
Start: Gl1092 Finish: Glo77
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24
Length Surveyed: 289.3ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
129' 1" CL Crack, longitudinal at 3 o’clock. 1 T
Minor crack
Gl095_GI077_002.JPG
270' 6" CL Crack, longitudinal at 3 o’clock. 1 T —

Minor crack

GI095_GI077_003.JPG

Page | 306



\ Solutions

uonallg Aa/ung|

mol4 adid > <

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/16/2019
Survey Address: Geiger Blvd.
Start: Gl1092 Finish: Glo77
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24
Length Surveyed: 289.3ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (Gl092, Water Level: 5)
\ 129'1" — CL- Crack, longitudinal at 3 o'clock
270'6" _— CL- Crack, longitudinal at 3 o'clock
/_\ 289' 3" End of Survey (GI077)
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019
Survey Address: Geiger Blvd.
Start: Gl1092 Finish: GI077
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 289.3ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
129' 1" CL Crack, 1 3
longitudinal at ...
o'clock
270’ 6” CL Crack, 1 3
longitudinal at ...
o'clock
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Comments

HWO001-HW012

Survey details

Survey Date: 9/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: HWO001 Finish: HWO012

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 212.0ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
212’ 0" OB Other obstacles 30% 2 -

height/diameter loss. Rock in
pipe/survey ended

212’ 0" SA Survey abandoned. Rock in pipe

18Sep_001.MP4_003.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: HWO001 Finish: HWO012

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 212.0ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (HW001, Water Level: 5)

SA - Survey abandoned

m 327'0" (HWO012)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: HWO001 Finish: HWO012
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 212.0ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
212’ 0" SA Survey
abandoned
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Comments

HWO004-HW002

Survey details

Survey Date: 9/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 54"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: HWO004 Finish: HW002

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 54"

Length Surveyed: 55.58ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
55" 7” SA Survey abandoned. Rock in pipe

17Sep_001.MP4_003.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: HWO004 Finish: HWO002

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 54"

Length Surveyed: 55.58ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (HW004, Water Level: 5)

SA - Survey abandoned

m 328'10" (HWO002)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/17/2019
Survey Address: Geiger Blvd.
Start: HWO004 Finish: HWO002
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 54"
Length Surveyed: 55.58ft
Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
557" SA Survey
abandoned
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Comments

HWO005-HW003

Survey details

Survey Date: 9/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 54"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream

Page | 317



. 821 Livingston Court, Suite E
Marietta, GA 30067
‘ 8 O | Utl O ﬂ S aget;i;o.gso.looz

www.gel-solutions.com

Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: HWO005 Finish: HWO003

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 54"

Length Surveyed: 127.50ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
127’ 6" SA Survey abandoned. Rocks in pipe
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: HWO005 Finish: HWO003

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 54"

Length Surveyed: 127.5ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (HW005, Water Level: 5)

\ 127'6" ——SA-Survey abandoned

m 328'2" (HWO003)
v — Page | 319



\ Solutions

Observation Table

s

821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/17/2019
Survey Address: Geiger Blvd.
Start: HWO005 Finish: HWO003
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 54"
Length Surveyed: 127.5ft
Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
127’ 6" SA Survey
abandoned
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Comments

HWO007-HWO008

Survey details

Survey Date: 9/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: HWO007 Finish: HWO008

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 30"

Length Surveyed: 127.5ft

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
0o WL Water level 80% height/diameter. 4

Standing water

17Sep_002.JPG

17Sep_004.JPG

127’ 6" SA Survey abandoned. Pipe full of
water
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/17/2019

Survey Address: Geiger Blvd.

Start: HWO007 Finish: HWO008

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 30"

Length Surveyed: 127.5ft

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (HW007, Water Level: 80)

/ SA - Survey abandoned

/‘\ 314'7" (HWO008)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/17/2019
Survey Address: Geiger Blvd.
Start: HWO007 Finish: HWO008
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 30"
Length Surveyed: 127.5ft
Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
127’ 6" SA Survey
abandoned
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Comments

HW010-HWO011

Survey details

Survey Date: 9/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: HWO010 Finish: HWO011
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 36"
Length Surveyed: 5.75ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
00" R Roots. Roots in joints 2
59" SA Survey abandoned. Roots/Joint
offset

18Sep_001.MP4_004.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: HWO010 Finish: HWO011

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 5.75ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (HW010, Water Level: 5)

5'9" —— SA - Survey abandoned

/-\ 292' 7" (HWO011)
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Crew:

Survey Customer:

KRT/FAH

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: HWO010 Finish: HWO011
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 36"
Length Surveyed: 5.75ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To

Position | Code Description SML 1st 2nd

00" R Roots 2

59" SA Survey

abandoned
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Comments

HWO011-HWO010

Survey details

Survey Date: 9/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: HWO011 Finish: HWO010
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 263.58ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
263’ 2" R Roots. Survey ended/roots in joint 2 e
18Sep_002.JPG
263' 7" SA Survey abandoned. Roots/joint 2
offset

18Sep_001.MP4_003.JPG
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Pipe Graphic

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/18/2019

Survey Address: Geiger Blvd.

Start: HWO011 Finish: HWO010

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 263.58ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (HW011, Water Level: 5)

292' 7" (HWO010)
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Crew: KRT/FAH
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/18/2019
Survey Address: Geiger Blvd.
Start: HWO011 Finish: HWO010
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 36"
Length Surveyed: 263.58ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To

Position | Code Description SML 1st 2nd

263 2" R Roots 2

263 7" SA Survey 2

abandoned
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Comments

HWO015-G1084

Survey details

Survey Date: 9/10/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size:

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/10/2019
Survey Address: Geiger Blvd.
Start: HWO015 Finish: Gl084
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 36"
Length Surveyed: 36.75ft
Material: | Concrete | Size: [ | Shape: | Circular
Position  Code Description/Remarks Grade Photo
0’ 10" R Roots. Root infiltration @ 6’oclock 2
- .
i
10Sep_002.JPG
26’ 10" OB Other obstacles 25% 2

height/diameter loss. Brick in pipe

10Sep_005.JPG
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36'9" SA Survey abandoned. Rocks in pipe

10Sep_001.MP4_006.JPG

Page | 335



\ Solutions

uonallg Aa/ung|

mol4 adid > <

821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/10/2019

Survey Address: Geiger Blvd.

Start: HWO015 Finish: Gl084

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 36.75ft

Material: | Concrete | Size: [ | Shape: | Circular
/_\ Start of Survey (HWO015, Water Level: 10)

SA - Survey abandoned
670'3" (Gl084)
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Crew: KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 9/10/2019
Survey Address: Geiger Blvd.
Start: HWO015 Finish: Gl084
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 36"
Length Surveyed: 36.75ft
Material: | Concrete | Size: | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
36'9” SA Survey
abandoned
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Comments

MHO001-GI013

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: MHO001 Finish: GI013
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 30"
Length Surveyed: 126.4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position ~ Code Description/Remarks Grade Photo
38" JO Joint, offset (displaced) Small. line 1 -
deformed
MHO01_013_002.JPG
109" JO Joint, offset (displaced) Small. 1

Vertical offset

MH001_013_003.JPG

28' 0" JO Joint, offset (displaced) Small. 1
Vertical offset

MH001_013_004.JPG

51'3” JO Joint, offset (displaced) Small. 1
Vertical displacement

MH001_013_005.JPG
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116’ 3" JO Joint, offset (displaced). Visible 1
debris

MH001_013_006.JPG
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Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: MHO001 Finish: Gl0o13
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 30"
Length Surveyed: 126.4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHOO01, Water Level: 5)
_\\ 3'8" —JO - Joint, offset (displaced) Small
\ 10'9" __JO - Joint, offset (displaced) Small
/ 28'0" _—JO - Joint, offset (displaced) Small
. 51'3" _—JO - Joint, offset (displaced) Small
/ 116'3" __JO - Joint, offset (displaced)
/‘\ 126'4" End of Survey (GI013)
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Crew: NDR/JIW
Survey Customer:

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: MHO001 Finish: GI013
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 30"
Length Surveyed: 126.4ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
38 JO Joint, offset 1
(displaced) ...
10'9” JO Joint, offset 1
(displaced) ...
28'0” JO Joint, offset 1
(displaced) ...
51'3” JO Joint, offset 1
(displaced) ...
116’ 3" JO Joint, offset 1
(displaced) ...
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Comments

MH001-MHO002

Survey details

Survey Date: 7/24/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: MHO001 Finish: MH002
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 109.1ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
11 TSI Tap, saddle (connection), intruding, 1 g

3", at 12 o’clock. sealed hole

MH001_MH002_002.JPG

29 4" FL Fracture, longitudinal at 10 o’clock. 1

Small fracture w/ intrusion
88’ 8” SZ Surface damage from 9 to 11 1

o’clock. Surface scouring. linear

3,

S
MH001_MH002_004.JPG
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Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: MHO001 Finish: MH002
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24
Length Surveyed: 109.1ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHOO01, Water Level: 5)
\ 1'1" —— TSI - Tap, saddle (connection), intruding, 3", at 12 o'clock
29'4"  _FL- Fracture, longitudinal at 10 o'clock
88'8" ___SZ-Surface damage from 9to 11 o'clock
/—\ 109'1" End of Survey (MH002)
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Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/24/2019
Survey Address: Geiger Blvd.
Start: MHO001 Finish: MHO002
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 109.1ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
11 TSI Tap, saddle 1 3 12
(connection),
intruding, ...", at
... 0'clock
29' 4" FL Fracture, 1 10
longitudinal at ...
o'clock
88’ 8” Sz Surface damage 1 9 11
from ... to ...
o'clock
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Comments

MHO003-MH004

Survey details

Survey Date: 7/29/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: MHO003 Finish: MHO004

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 1.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
12 DS Deposits settled, from 5to 7 o'clock, 2 <

10%. Loose rocks, survey ended

MH003_MH004_002.JPG

12 MSA Survey abandoned. Rocks in pipe
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Pipe Graphic

Crew: KRT/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/29/2019

Survey Address: Geiger Blvd.

Start: MHO003 Finish: MHO004

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 24

Length Surveyed: 1.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MH003, Water Level: 10)

MSA - Survey abandoned

m 199' 11" (MHO004)
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Crew: KRT/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/29/2019
Survey Address: Geiger Blvd.
Start: MHO003 Finish: MHO004
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 24"
Length Surveyed: 1.17ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
12 MSA Survey
abandoned
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Comments

MHO004-GI1003

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: MHO004 Finish: GI003
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 307.9ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
41’ 8" OBR Obstacle, rocks, from 6to 6 o'clock, 1 S
10%.
MHO004_GI003_003.JPG
54' 10" OBR Obstacle, rocks, from 6 to 6 o'clock, 1
5%.
MHO004_GI003_004.JPG
86’ 1” OBN Obstacle, construction debris, from 1

6 to 6 o’clock, 10%.

MH004_GI003_005.JPG
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Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: MHO004 Finish: GI003
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 307.9ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHO004, Water Level: 5)
'§ 41'8" — OBR - Obstacle, rocks, from 6 to 6 o'clock, 10%
54'10" __ OBR - Obstacle, rocks, from 6 to 6 o'clock, 5%
T——86'1" — OBN - Obstacle, construction debris, from 6 to 6 o'clock, 10%
/-\ 307' 10" End of Survey (GI003)
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Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: MHO004 Finish: Gl1003
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 307.9ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
41' 8" OBR Obstacle, rocks, 1 10 6 6
at ... (OR from ...
to ...) o'clock,
..%
54’ 10" OBR Obstacle, rocks, 1 5 6 6
at ... (OR from ...
to ...) o'clock,
%
86’ 1” OBN Obstacle, 1 10 6 6
construction
debris, at ... (OR
from...t0..))
o'clock, ...%
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Comments

MH004-Gl1011

No defects detected. Observed as functional

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019

Survey Address: Geiger Blvd.

Start: MHO004 Finish: Glo11

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 279.9ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MH004-MHO003

No defects detected. Observed as functional

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019

Survey Address: Geiger Blvd.

Start: MHO004 Finish: MHO003

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 1991t

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

Page | 358



. 821 Livingston Court, Suite E
Marietta, GA 30067
‘ 8 O | Utl O ﬂ S aget;i;o.gso.looz

www.gel-solutions.com

Comments

MHO0O07- New G1002

No defects detected. Observed as functional

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: MHO007 Finish: New G1002

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 88.2ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MHO008-G1045

Survey details

Survey Date: 7/15/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 15"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Upstream
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Observations

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/15/2019
Survey Address: Geiger Blvd.
Start: MHO008 Finish: Gl045
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 15"
Length Surveyed: 1071ft,
Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
12’ 8” B Broken pipe at 11 o'clock. Pipe 1 P
deformed
MHO08_G045_001.JPG
16’ 0” ID Infiltration, dripper, at 12 o'clock.
Infiltration

MH008_GI045_003.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/15/2019
Survey Address: Geiger Blvd.
Start: MHO008 Finish: Gl045
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 15"
Length Surveyed: 1071ft,
Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MH008, Water Level: 20)
\ 12'8" — B - Broken pipe at 11 o'clock
16'0" _— ID - Infiltration, dripper, at 12 o'clock
107' 0" End of Survey (G1045)
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Crew:

Survey Customer:

KRT/NDR

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/15/2019
Survey Address: Geiger Blvd.
Start: MHO008 Finish: Gl1045
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 15"
Length Surveyed: 107ft,
Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
12’ 8" B Broken pipe at ... 1 11
(OR from ... to
...) o'clock
16’ 0" ID Infiltration, 12
dripper, at ...
(OR from ... to
...) o'clock
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Comments

MHO008- New G1001

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: MHO008 Finish: New GI001

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 98.5ft

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

MHO008_NEW Gl-1_004.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 2/28/2019
Survey Address: Geiger Blvd.
Start: MHO008 Finish: New GI1001
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 98.5ft
Material: | Other | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHO008, Water Level: 5)
98'6" End of Survey (New GI001)
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: MHO008 Finish: New GI1001

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 98.5ft

Material: | Other | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

MH011-MHO062

Survey details

Survey Date: 7/19/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 60"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: MHO11 Finish: MHO062

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 60"

Length Surveyed: 201.8ft.

Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo

36’ 3" JO Joint, offset (displaced) Small. 2 e = -

MHO11_MH062_002.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: MHO11 Finish: MHO062

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 60"

Length Surveyed: 201.8ft.

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (MHO11, Water Level: 10)
/-\ 201'9" End of Survey (MH062)
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Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/19/2019

Survey Address: Geiger Blvd.

Start: MHO11 Finish: MHO062

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 60"

Length Surveyed: 201.8ft.

Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

MH012-G1066

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: MHO012 Finish: Gl066
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18"
Length Surveyed: 349.2ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
54" FL Fracture, longitudinal at 12 o'clock. 1
Hairline fracture along top
X |ee_ooz.ape
331" FL Fracture, longitudinal at 12 o'clock. 1
MHO12_GI066_003.JPG
43 3" JO Joint, offset (displaced) Small. 2
Multiple offset joints
MHO12_GI066_005.JPG
111 27 FC Fracture, circumferential from7t09 1

o’clock. small fracture near joint

MHO12_GI066_006.JPG
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123' 9" FC
155’ 0” SZ7
256’ 6” FC
308 9" FC
332’ 0" FL
332’ 1" FL

Fracture, circumferential from 4 to 6
o’clock. small fracture near joint

Surface damage, not evident, from
10 to 11 o’clock. Surface damage
scoured surface

Fracture, circumferential from 11 to
1 o’clock. Hirline fracture

Fracture, circumferential from 11 to
1 o’clock. hairline fracture w/
scouring

Fracture, longitudinal at 12 o’clock.
Fracture along segment

Fracture, longitudinal at 9 o’clock.

e S

1

821 Livingston Court, Suite E
Marietta, GA 30067

P 770.980.1002

www.gel-solutions.com

MHO012_GIl066_009.JPG

F e i
MH012_Gl066_010.JPG

__J-—-"—-q__‘

MH012_GI066_011.JPG

MH012_GI066_012.JPG
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335 4" FL Fracture, longitudinal at 12 o’clock. 1

MH012_GI066_013.JPG

335" 4" FL Fracture, longitudinal at 9 o’clock. 1 P . —

MH012_GI066_014.JPG
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Pipe Graphic
Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: MHO012 Finish: G1066
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18"
Length Surveyed: 349.2ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHO012, Water Level: 5)
\\ 5'4" —— FL - Fracture, longitudinal at 12 o'clock
T™~—33'1" __FL- Fracture, longitudinal at 12 o'clock
111'2" _— FC - Fracture, circumferential from 7 to 9 o'clock
123'9" _ FC - Fracture, circumferential from 4 to 6 o'clock
155'0" —— SZZ - Surface damage, not evident, from 10 to 11 o'clock
256'6" __ FC- Fracture, circumferential from 11 to 1 o'clock
308'9" __ FC- Fracture, circumferential from 11 to 1 o'clock
332'0" _— FL- Fracture, longitudinal at 12 o'clock
332'1" _——FL - Fracture, longitudinal at 9 o'clock
335'4" _FL - Fracture, longitudinal at 12 o'clock
FL - Fracture, longitudinal at 9 o'clock
/‘\ 349'2" End of Survey (GI066)
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Observation Table

Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: MHO012 Finish: G1066
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18”
Length Surveyed: 349.2ft.
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
5 4" FL Fracture, 1 S01 12
longitudinal at ...
o'clock
331 FL Fracture, 1 FO1 12
longitudinal at ...
o'clock
111’ 2" FC Fracture, 1 7 9
circumferential
from ... to ...
o'clock
123'9” FC Fracture, 1 4 6
circumferential
from ... to ...
o’clock
155’ 0" Szz Surface 1 10 11
damage, not
evident, from ...
to ... o’clock
256’ 6” FC Fracture, 1 11 1
circumferential
from ... to ...
o'clock
308 9” FC Fracture, 1 11 1
circumferential
from ... to ...
o’clock
332'0” FL Fracture, 1 S02 12
longitudinal at ...
o’clock
332'1” FL Fracture, 1 S03 9
longitudinal at ...
o’clock
335’ 4" FL Fracture, 1 F02 12
longitudinal at ...
o'clock
335’ 4" FL Fracture, 1 FO3 9
longitudinal at ...
o'clock
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Comments

MH013-MHO012

No defects detected. Observed as functional

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: MHO013 Finish: MHO012

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 93.6ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MH014-MHO11

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 42"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Other

Direction: Downstream
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Observations

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: MHO014 Finish: MHO11

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 42"

Length Surveyed: 82.08ft

Material: | Other | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo

147" LFz Lining failure, other from 1 to 3 2 EESHET

o’clock. Broken/Missing liner

80’ 8” DSF Deposits settled, fine, from 5to 7 1
o'clock, 10%.

MH014_MH011_004.JPG

82' 1" DSC Deposits settled, hard compacted

mtl., from 5 to 7 o’clock, 15%.

Survey ended _ _
82'1" MSA Survey abandoned. Concrete in pipe o ek

= — _:I__
MHO014_MHO011_001.MP4_005.JPG
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Pipe Graphic
Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: MHO014 Finish: MHO011
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 42"
Length Surveyed: 82.08ft
Material: | Other | Size: | Large | Shape: | Circular
/_\ Start of Survey (MH014, Water Level: 10)
80'8" —_ DSF - Deposits settled, fine, from 5 to 7 o'clock, 10%
82'1" —— DSC - Deposits settled, hard compacted mtl., from 5 to 7 o'clock, 15%
MSA - Survey abandoned
125'11" (MHO011)
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/18/2019
Survey Address: Geiger Blvd.
Start: MHO014 Finish: MHO11
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 42"
Length Surveyed: 82.08ft
Material: | other | Size: | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
80’ 8” DSF Deposits settled, 1 10 5 7
fine, from ... to ...
o'clock, ...%
82'1” DsC Deposits settled, 15 5 7
hard compacted
mtl., from ... to ...
o’clock, ...%
82'1” MSA Survey
abandoned
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Comments

MH014-MHO013
No defects detected. Observed as functional

Survey details

Survey Date: 7/18/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Other

Direction: Upstream

Page | 385



. 821 Livingston Court, Suite E
Marietta, GA 30067
\ Solutions

www.gel-solutions.com

Observations

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/18/2019

Survey Address: Geiger Blvd.

Start: MHO014 Finish: MHO013

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 99.3ft.

Material: | Other | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MHO015-GI071

No defect detected. Observed as functional.

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: MHO015 Finish: Glo71

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 27ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MH015-MHO014

Survey details

Survey Date: 7/17/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Large

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: MHO015 Finish: MHO014
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 324ft.
Material: | Concrete | Size: | Large | Shape: | Circular
Position  Code Description/Remarks Grade Photo
109’ 10” JO Joint, offset (displaced) Small. Size 2

change

MHO015_MH014_002.JPG

290’ 10” RPPD Point repair, patch repair, defective, 1

from 1 to o’clock.

3 -I S
MH015_MH014_003.JPG
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Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/17/2019

Survey Address: Geiger Blvd.

Start: MHO015 Finish: MHO014

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 324ft.

Material: | Concrete | Size: | Large | Shape: | Circular
/_\ Start of Survey (MHO15, Water Level: 10)

/290 10" — RPPD - Point repair, patch repair, defective, from 1 to o'clock

/—\ 324'0" End of Survey (MH014)
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patch repair,
defective, from
... to ... o'clock

Crew: KRT/NDR
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/17/2019
Survey Address: Geiger Blvd.
Start: MHO015 Finish: MHO014
Depth at Start Node: Depth at Finish Node:
Direction: Downstream Height: 30"
Length Surveyed: 324ft.
Material: | Concrete | Size: | Large | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
290’ 10” RPPD Point repair, 1 1

Page | 392



. 821 Livingston Court, Suite E
Marietta, GA 30067
‘ 8 O | Utl O ﬂ S aget;i;o.gso.looz

www.gel-solutions.com

Comments

MH015-MHO15A

No defects detected. Observed as functional

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: MHO015 Finish: MHO15A

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24

Length Surveyed: 40ft.

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MH015-MH015B

Survey details

Survey Date: 7/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 18"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Observations

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: MHO015 Finish: MHO015B

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 18"

Length Surveyed: 38ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

16’ 8” JO Joint, offset (displaced) Small. 1 iy

Seerated joint

MHO015_MHO015B_004.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: NDR/KRT

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 7/16/2019

Survey Address: Geiger Blvd.

Start: MHO015 Finish: MHO015B

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 18"

Length Surveyed: 38ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHO15, Water Level: 5)

\ 16'8" —JO - Joint, offset (displaced) Small

/—\ 38'0" End of Survey (MH015B)
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Observation Table

s

821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: NDR/KRT
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 7/16/2019
Survey Address: Geiger Blvd.
Start: MHO015 Finish: MHO015B
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 18”
Length Surveyed: 38ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
16’ 8" JO Joint, offset 1 S
(displaced) ...
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www.gel-solutions.com

Comments

MHO080-G1089

No defects detected. Observed as functional

Survey details

Survey Date: 9/16/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Marietta, GA 30067
\ Solutions

www.gel-solutions.com

Observations

Crew: KRT/FAH

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 9/16/2019

Survey Address: Geiger Blvd.

Start: MHO080 Finish: Gl1089

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 36"

Length Surveyed: 629.6ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
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Comments

MHO005-G1048

Survey details

Survey Date: 7/25/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 24"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Upstream
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Marietta, GA 30067
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www.gel-solutions.com

e —

Observations

Crew: NDR/JIW

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019

Survey Address: Geiger Blvd.

Start: MHO005 Finish: G1048

Depth at Start Node: Depth at Finish Node:

Direction: Upstream Height: 24"

Length Surveyed: 62.17ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
11' 10" DS Deposits settled, from 5 to 7 o'clock, =

10%. Dirt and debris.

54" 1" DS Deposits settled, from 5 to 7 o’clock,
10%. Dirt and Debris

61’ 6” OBR Obstacle, rocks, from 5to 6 o’clock, 1
30%. Rock in settled debris.

62’ 2" DS Deposits settled, from 5 to 7 o’clock,
40%. Survey ended

MI005_GI048_005.JPG
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e S

62’ 27 MSA Survey abandoned. Rocks in pipe 2

P -
MI005_GI048_001.MP4_
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic
Crew: NDR/JIW
Survey Customer: CEMS Engineering
Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: MHO005 Finish: G1048
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24
Length Surveyed: 62.17ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (MHOO5, Water Level: 5)
\ 11'10" —— DS - Deposits settled, from 5 to 7 o'clock, 10%
54'1" — DS - Deposits settled, from 5 to 7 o'clock, 10%
61'6" — OBR - Obstacle, rocks, from 5 to 6 o'clock, 30%
62'2" —— DS - Deposits settled, from 5 to 7 o'clock, 40%
m 100' 0" (Gl048)
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Observation Table

s

821 Livingston Court, Suite E
Marietta, GA 30067

P 770.980.1002

www.gel-solutions.com

Crew:

Survey Customer:

NDR/JIW

CEMS Engineering

Job Ref: CEMS00118 Survey Date: 712512019
Survey Address: Geiger Blvd.
Start: MHO005 Finish: G1048
Depth at Start Node: Depth at Finish Node:
Direction: Upstream Height: 24"
Length Surveyed: 62.17ft
Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock
Defect mm % At/From To
Position | Code Description SML 1st 2nd
11’ 10" DS Deposits settled, 10 5 7
from ... to ...
o'clock, ...%
54’ 1" DS Deposits settled, 10 5 7
from ... to ...
o'clock, ...%
61' 6" OBR Obstacle, rocks, 1 30 5 6
at ... (OR from ...
to ...) o'clock,
..%
62’ 2" DS Deposits settled, 40 5 7
from ... to ...
o’clock, ...%
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Comments

New GIl001-G1043

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 36"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: New GI001 Finish: Gl043

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 100ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo

2' 3" H Hole in pipe at 5 o’clock. VISABLE 2 g

WATER INTRUSION

NEWGI-1_GI-043_002.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: New GI1001 Finish: Gl043

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 100ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (New GI001, Water Level: 5)
/‘\ 100' 0" End of Survey (G1043)
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Observation Table

s

821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: New GI1001 Finish: G043

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 36"

Length Surveyed: 100ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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Comments

New Gl002-Gl041

Survey details

Survey Date: 2/28/2019

Our Reference: CEMS00118

Use: Culverted watercourse
Purpose: Routine inspection of condition
Weather: No rain or snow

Pipe Height/Diameter: 30"

Pipe Width:

Pipe Size: Medium

Pipe Shape: Circular

Pipe Material: Concrete

Direction: Downstream
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: New GI002 Finish: Glo41

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 274.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Position  Code Description/Remarks Grade Photo
13" B Broken pipe from 1 to 1 o'clock. 2 =

Fluid leaking in pipe

¥

New GI-2_Gl041_002.JPG
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821 Livingston Court, Suite E
Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Pipe Graphic

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: New G1002 Finish: Glo41

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 274.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
/_\ Start of Survey (New GI002, Water Level: 5)
/—\ 274'4" End of Survey (Gl041)
\__/ E— Page |412



\ Solutions

Observation Table

s

821 Livingston Court, Suite E

Marietta, GA 30067
P 770.980.1002

www.gel-solutions.com

Crew: KRT/NDR

Survey Customer: CEMS Engineering

Job Ref: CEMS00118 Survey Date: 2/28/2019

Survey Address: Geiger Blvd.

Start: New G1002 Finish: Gl041

Depth at Start Node: Depth at Finish Node:

Direction: Downstream Height: 30"

Length Surveyed: 274.4ft

Material: | Concrete | Size: [ Medium | Shape: | Circular
Code and Description Grade Cont. VALUE Clock

Defect mm % At/From To
Position | Code Description SML 1st 2nd
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NASSCO PIPELINE ASSESSMENT CERTIFICATION
PROGRAM (PACP)

GRADENDEX SCORES FOR PIPE CONDITIONS

5. Immediate attention needed

4: Poor, will likely become Grade 5 in the near future
3: Fair; moderate

2: Good; has not begun to deteriorate

1: Excellent; minor defects



6HFWLROQ

NASSCOeS PIPELINE ASSESSMENT CERTIFICATION PROGRAM @ (PACP®)

S 6WUXFWXUDO "HIHFW &RGLQJ

JOM Offset Medium

JOMD Offset Medium Defect

JSM Separation Med.

JAM Angular Medium

SRl  Roughness Increased

© CRACK 4-3 | |F FRACTURE 4-9||B BROKEN 4-17 | |H HOLE 4-21||D DEFORMED 4-25]|D DEFORMED 4-25]||D DEFORMED 4-25
o (Rigid) (Flexible) (Brick)

CL Longitudinal FL Longitudinal BSV  Soil Visible HSV  Soil Visible

CC Circumferential FC Circumferential BVV  Void Visible HVV  Void Visible DR  Deformed Rigid DFBR Bulging Round DTBR Bulging Round

CM Multiple FM Multiple DFBI Bulging Inv.Curv. DTBI Bulging Inv.Curv.

CS Spiral FS Spiral No modifiers used. DFC Creasing

CH Hinge (2, 3,4) FH Hinge (2, 3, 4) DFE Elliptical

X COLLAPSE 4-37 | |J JOINT 4-43 1 1J JOINT 4-4311J JOINT 443 | |J JOINT 4-43| | S SURFACE 4-51||S SURFACE 4-51

DAMAGE DAMAGE
X Collapse JOS Offset Small JOSD Offset Small Defect JSS Separation Small JAS Angular Small

SRV Reinforcement Visible

DI  Dropped Invert

MML Mortar Missing Large

Pipeline Assessment Certification Program

Version 7.0.2 September 2016

No descriptors and no JOL Offset Large JOLD Offset Large Defect JSL Separation Large JAL Angular Large SAV  Aggregate Visible SRP Reinforcemt.Projecting
modifiers used. SAP  Aggregate Projecting SRC Reinforcemt.Corroded
SAM  Aggregate Missing SMW Missing Wall
S SURFACE 4-51 WF WELD 4-85 | | RP POINT REPAIR 4-89 RP POINT REPAIR 4-89
DAMAGE FAILURE :
RPL — Liner . RPR  Replacement
SSS  Surface Spalling WFC Circunﬂ:re;j\tia] ﬁ';'F-,D 'ﬁ'gtecthEfe“'Ve RPRD gi?;r?t- Defective
SSC  Surfi Spalli WFL  Longitudin: X
Cl(;ra {aiﬁz palling WEM Multgiple RPPD Patch Defective RPZD Other Defective
SCP  Chemical Attack WFS  Spiral
Sz Other WFZ Other
BRICKWORK 4-97 BRICKWORK 4-97
DB Displaced MMS Mortar Missing Small
MB Missing MMM Mortar Missing Med.

Copyright © 2016, NASSCO




6HFWLRQ

NASSCO-S PIPELINE ASSESSMENT CERTIFICATION PROGRAM ® (PACP)®

8 2SHUDWLRQ DQG ODLOQWHQDQFH

D DEPOSITS
(Attached)

5-3

DAE Encrustation
DAGS Grease
DAR Ragging
DAZ Other

D DEPOSITS
(Settled)

5-4

DSF Fine

DSGV Gravel

DSC Hard/Compact
DSZ Other

D DEPOSITS

(Ingress)

5-4

DNF Fine (silt/sand)
DNGV Gravel
DNZ Other

R ROOTS
(Fine)

5-11

RFB Barrel
RFL Lateral
RFC Connection
RFJ Joint

R ROOTS 5-11

(Medium)

RMB Barrel
RML Lateral
RMC Connection
RMJ Joint

R ROOTS
(Ball)

5-11

RBB Barrel
RBL Lateral
RBC Connection
RBJ Joint

R ROOTS
(Tap)

5-11

RTB Barrel
RTL Lateral
RTC Connection
RTJ Joint

I INFILTRATION 5-19

IS  Stain

ISB Barrel

ISC Connection
ISJ Joint

ISL Lateral

I INFILTRATION 5-19

IW  Weeper
IWB Barrel
IWC Connection
IWJ  Joint

IWL Lateral

I INFILTRATION 5-19

ID  Dripper
IDB Barrel

IDC Connection
IDJ  Joint

IDL Lateral

I INFILTRATION 5-19

IR Runner
IRB Barrel

IRC Connection
IRJ Joint

IRL Lateral

| INFILTRATION 5-19

IG  Gusher
IGB Barrel

IGC Connection
IGJ  Joint

IGL Lateral

OB OBSTACLES 5-31
OBSTRUCTIONS
OBB Brick or Masonry
OBC Object Through
Connection
OBl Object Intruding
Through Wall

OB OBSTACLES 5-31
OBSTRUCTIONS

OBJ Object in Joint

OBM Pipe Material in Invert
OBN Construction Debris
OBP External Pipe Cable

OB OBSTACLES 5-31
OBSTRUCTIONS

OBR Rocks
OBS Built In Structure
OBZ Other

\% VERMIN 5-45
VR Rat

VC Cockroach

VZ Other

G GROUT TEST 5-49
& SEAL

GTP Grout Test Passed

GTPJ Joint

GTPL Lateral

GTF Grout Test Failed

GTFJ Joint

GTFL Lateral

G GROUT TEST 5-49
& SEAL

GTU Grout Test Unable
GTUJ Joint
GTUL Lateral
GRT Grout Test Location

6HFWLRQ

3 &RQ

VWUXFWL

RQ )HDWXUHYV

6HFWLRQ

JHDWXUHV

T TAP 6-3||T TAP 6-3||T TAP 6-3 T TAP 6-3 | | ISINTRUDING SEALING M 7-1
MATERIAL 6-15 MISCELLANEOUS
TB Break-In/Hammer TF  Factory Made TR  Rehabilitated TS Saddle ISSR  Sealing Ring FEATURES
TBI Intruding TFI  Intruding TRI Intruding TSI Intruding ISSRB Broken MCU Camera Underwater
TBD Defective TFD Defective TRD Defective TSD Defective ISSRH Hanging MGO General Observation
TBC Capped TFC Capped TRC Capped TSC Capped ISSRL Loose MGP General Photograph
TBA Activity TFA Activity TRA Activity TSA Activity ISGT  Grout MJL  Joint Length
TBB Abandoned TFB Abandoned TRB Abandoned TSB Abandoned IS7 Other
L LINE 6-21 L LINE 6-21 | |A ACCESS 6-25||A ACCESS 6-25|]|A ACCESS 6-25 M 7-1||M 7-1
(of sewer) (of sewer) POINT POINT POINT MISCELLANEOUS MISCELLANEOUS
LD Down LR Right ACB Catch Basin ADP Discharge Point AOC Other Structure FEATURES FEATURES
LL Left LRD Right Down ACO Cleanout AEP End of Pipe ATC Tee Connection MLC  Lining Change MWLS Water Level Sag
LLD Left Down LRU Right Up ACOM Mainline AJB Junction Box AWA Wastewater Access MMC  Material Change MWM  Water Mark
LLU Left Up LU Up ACOP Property AM  Meter AWW Wetwell mgi ghape/%e %han%e mv gy:\Tf:EIe
urvey andone Y/ ISl
A COUILIoUSE Alhigianioe Az Sther MWL  Water Level MYN  Not Visible

Pipeline Assessment Certification Program
Version 7.0.2 September 2016
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NASSCO-S PIPELINE ASSESSMENT CERTIFICATION PROGRAM® (PACP)®
6HFWLRQ

3 +HDGHU )RUP )LHOGYV

14 Weather 2-5|115 Pre-Cleaning 2-5 17  Flow Control  2-6 18 Purpose 2-71118 Purpose 2-71119 Direction 2-7
1 = Dry H = Heavy Cleaning B = Bypassed A = Maintenance G = Capital Improvement D = Downstream
2 = Heavy Rain L = Light Cleaning (Jetting) D = Dewatered Using Jetter B = Infiltration/Inflow Invest. Program Assessment U = Upstream
3 = Light Rain N = No Pre-Cleaning L = Lift Station C = Post-Rehabilitation H = Resurvey
4 = Snow X = Not Known N = Not Controlled D = Pre-Rehabilitation | = SSES
5 = Dry Weather/Wet Ground Z = Other P = Plugged E = Pre-Acceptance R = Pre-Existing Video
F = Routine Assessment X = Not Known
20 Inspection Technology 21 Inspection Status 2-8 21 Inspection Status 2-8 28 Location Code 2-11| |28 Location Code 2-11 28 Location Code 2-11
2-8
cC = CCTV BM = Buried & Marked NF = Not Found A = Primary Major Arterial | | F = Sidewalk L = Railway
LA = Laser Cl = Complete Inspection NI = Traffic Road G = Parking Lot M = Airport
SO - Sonar NA = NoAccess NO = Not Opened . B = Secondary Road H = Aley N = Levee/Floodwall
SS = Sidewall Scanning NE = Does Not Exist SD = Surcharged/Debris C = Local/Rural _Street | = Ditch O = Dam
ZM = Zoom D = Easement/Right-of-Way J = Building P = Levee Pump Station
77 = Other E = Woods K = Creek (or any waterway) Y = Yard
Z = Other
30 Pipe Use  2-12||30 Pipe Use  2-12 33 Shape 2-13 1133 Shape 2-13| |34 Material 2-14 | |34 Material 2-14
) ! E-1 E-1 E-4 E-4
CB = Combined Pipe PR = Process Pipe A = Arched R = Rectangular ABS = Acrylonitrile Butadiene CP = Concrete Pipe
DP = Dam Pipe SS = Sanitary Sewage Pipe B = Barrel S = Square Styrene CSB = Conc. Segments Bolted
FM = Force Main SW = Stormwater Pipe C = Circular T = Trapezoidal AC = Asbestos Cement CSU = Conc. Segments
LG = Levee Gravity Pipe XX = Not Known E = Egg-Shaped U = U-Shaped with Flat Top BR = Brick Unbolted
LP = Levee Pressure Pipe Zz = Other H = Horseshoe Z = Other CAS = Castlron CT = ClayTile
O = Oval (elliptical) CLC = Clay-Lined Concrete DIP = Ductile Iron Pipe
CMP = Carrunated Metal Pine
34 Material ~ 2-14 | | 34 Material ~ 2-14 | |34 Material ~ 2-14 | [ 35 Lining Method 2-15 | | 35 Lining Method 2-15 36 Coating Method 2-16
E-4 E-4 E-4 - EB17 E-17 E-23
FRP = Fiberglass Reinforced PP = Polypropylene SP = Steel Pipe CIP = Cured-In-Place Pipe SE = Sectional Slip Liner CT = Coal Tar
Pipe PSC = Plastic/Steel Composite VCP = Vitrified Clay Pipe FF = Foldand Form SL = Spray Liner CM = Cement Mortar
OB = Orangeburg/Pitch Fiber PVC = Polyvinyl Chloride WD = Wood FP = Formed-In-Place Liner SN = Segmented Panel EP = Epoxy
PCCP = Pre-Stressed Concrete RCP = Reinf. Concrete Pipe XXX = Not Known GP = Grout-In-Place Liner SP = Segmented Pipe PE = Polyethylene
Cylinder Pipe RMP = Reinf. Plastic Pipe 777 = Other GRC = Glass Reinf. Cement SW = Spiral Wound
PCP = Polymer Concrete Pipe SB = Segmented Block N = None o XX = Not Known
PE = Polvethvlene SC = Continuous Slip Liner ZZ = Other

36 Coating Method 2-16

E-23
PO = Polyurethane
PU = Polyurea
PVC = Polyvinyl Chloride
XX = Not Known
ZZ = Other

58 GPS Accuracy 2-27

L = Survey Level
M = Sub-Meter
N = Nearest Meter

Pipeline Assessment Certification Program
Version 7.0.2 September 2016
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APPENDIX 2



























In new construction area;
demolished

In new construction area;
demolished

GI073

GIl073 is located here

MHO15A

GIO73A

This section does not
exist

MHO015B









































