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BARGE WAGGONER SUMNER & CANNON, INC.

3.0 RECOMMENDATIONS

The following recommendations for replacement and repairs are based on the visual condition
assessment previously described, hydraulic capacity analysis, and ground surface depressions

throughout the study area.

3.1 CONDITION

Repairs were recommended for structures and
storm drains with Grades 4 and 5 due to the
imminent or current failure. Several different
issues contributed to Grade 4 assets depending
on the storm drain material. As mentioned
previously, a combination of the following
defects often led to the assignment of a Grade 4
asset: holes, settled deposits, infiltration with
sinkholes, joint separation, missing coating, and

rusted surfaces (Figure 18). Additionally, multiple

headwalls need to be repaired due to cracking or

other various issues, as shown in Figure 19.
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Grade 5 was most often assigned to assets that had failed, classified by collapse, holes, etc. Additionally,
Grade 5 was assigned when pipes are bricked up, but infiltration is causing above ground sinkholes as
shown in Figure 20 above. These pipes need to be removed or filled. In addition to storm drains,
structures that were categorized as Grade 5 included inlets which need to be removed and replaced

(Figure 21), and headwalls which need to be rebuilt (Figure 22).

Some assets were unable to be evaluated in this phase of the project for a variety of reasons including:
sand in the invert of the pipe, difficulty opening manholes, unable to locate, etc. were assigned the
Grade “Incomplete.” Assets such as open channel sections were given a Grade “Other” because their

condition was not assessed within the scope of this project.
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Figure 21: Ihlet Full of Asphalt to Pipe Crown Figure 22: Cracked eawl

3.2 HYDRAULIC CAPACITY

Of the 212 pipes that were evaluated, 84 exceeded capacity, indicated by surcharging under the 25-year,
24-hour design criteria. Of the 84 pipes that surcharged, 10 pipes back up into open channels which
provide adequate storage for the excess volume and therefore do not require any modification or
replacement. The pipes with this backwater storage condition were typically located under roadways
and connected one open channel to another. 64 of the surcharging pipes have structures in areas that
allow ponding to occur, which assists in reducing downstream peak flows by allowing temporary
detention. At these locations, the maximum hydraulic grade line was compared to the outer elevation
of the depression within the runways. For the purposes of this evaluation, it was determined that if a
structure was to overflow onto the runway, road, or aircraft storage area, then the pipe needed to be
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replaced with a larger pipe. 10 pipes met this criteria and it is therefore recommended that these pipes

be replaced with larger diameter pipes as proposed in Table 2. Attached in Appendix E, Figures A-E

show the improvements when the pipe was upsized based on sizes in the table. The recommended

improvements either eliminated or minimized overflows to appropriate ponding elevations in suitable

areas for the 25-year, 24-hour design storm considered in this analysis.

Table 2: Hydraulic Analysis Improvements

PIPE SEGMENT | EXISTING SIZE | RECOMMENDED SIZE

SDGM-033
SDGM-052
SDGM-287
SDGM-289
SDGM-290
SDGM-446
SDGM-469
SDGM-470
SDGM-503
SDGM-512

3.3 DEPRESSED AREAS

60”
10”
18”
24”
24”
30”
24”
30”
18”
24”

72"
30”
36”
36”
36”
36”
36”
36”
36”
36”

Figure 23 illustrates the depressed areas identified during our field work within the study area. When

compared with the condition assessment of the storm drain pipes, it was discovered that the depressed

areas were not largely due to pipe collapses, but rather infiltration in pipe joints or poorly compacted

soils which have consolidated over time. Due to these findings, depressed areas throughout LAAF are

recommended to be addressed according to three different criteria:

1. Insituations where there is a depressed area above a pipe with no detectable infiltration of

sediment into the pipe, remove the soil above the pipe and replace the soil in compacted

lifts (imported soil will be utilized to match adjacent grades as necessary).

2. In situations where there is a sinkhole present over pipes with significant infiltration of

sediment into the pipe and for instances in which the pipe diameter is large enough for man

entry, the recommended repair is to either wipe the joints with mortar, use internal

mechanical joint sealants, or Spraycast. Then, remove the soil above the pipe and replace
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the soil in compacted lifts (imported soil will be utilized to match adjacent grades as
necessary).

In situations where there is a sinkhole present over pipes with significant infiltration of
sediment into the pipe and for instances in which the pipe diameter is not large enough for
man entry and Spraycast is not possible, the recommended repair is CIPP. Then, remove the

soil above the pipe and replace the soil in compacted lifts (imported soil will be utilized to

match adjacent grades as necessary).

Detailed maps of the depressed areas can be found in Appendix H.
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Figure 23: Lawson Army Airfield Depressed Areas
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4.0 SUMMARY

The following is a summary of the work completed and recommendations for subsequent work.

4.1 OBSERVATIONS

When compiled, there are surprisingly few instances in which an asset was unsatisfactory in more than
one of the 3 assessments (condition, hydraulic analysis, and depressed areas). Most of the depressed
areas lie above storm drain pipes that received a Grade of 1-3 in the condition assessment and most of
the undersized pipes received a Grade of 1 or 2, while it was previously thought that they were caused
by collapsed pipes. While that is the case for some sinkhole instances, it is the vast minority.
Additionally, it was expected that illicit connections between the storm and sanitary sewer systems
would be discovered. However, this was not the case, likely because most of the pipes within the
Priority 1 study area were located away from buildings. It is more likely that if these illicit connections
are present that they will be found in a subsequent phase of this project which will be focused on the

portion of LAAF nearer buildings.

4.2 NEXT STEPS

With the possibility of illicit connections being found, unassessed assets, and visible sinkholes, it is
necessary to complete the second phase of this project which includes the Priority 2 area. Additionally,
it is recommended that all assets in Priority 1 be re-inspected in 10 years in order to evaluate their
condition and address any required maintenance and repairs. Last, it is thought to be crucial that the
recommended repairs be completed in a timely manner due to the risk of failure for Grade 4 assets and
the lack of function for the Grade 5 assets, which could potentially lead to severe and urgent problems

in the near future.

4.3 REPAIRS

Storm structures and storm drains which received a Grade 4 or 5 in the condition assessment (see Figure
24), pipes which need to be upsized as indicated by the hydraulic capacity analysis, and the identified
depressed areas are recommended for repair. The recommended repairs have been broken down into

two recommended projects based on the type of work required:

1. Open trench replacement and earthwork
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2. Trenchless rehabilitation

Again, these repairs have been recommended based on the condition assessment, hydraulic capacity
analysis, and the depressed area observations because of operational issues on the airfield, flooding,

and lawn maintenance. Detailed maps of recommended repairs for each asset can be found in Appendix
G.
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Figure 24: Overview of Assets with Recommended Repairs
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APPENDIXE: HYDRAULIC CAPACITY IMPROVEMENTS A-E
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EXIST. MAX HGL - 216.55
IMPROVED HGL - 213.84
RIM ELEVATION - 215.74

I INCREASE EXISTING 60" s
PIPE TO 72" DIAMETER PIPE 15

iz, Clselibie: D6
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INCREASE EXISTING
10" PIPE TO 30"
DIAMETER PIPE

280 Feet
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EXIST. MAX HGL - 223.67
IMPROVED HGL - 218.08

RIM ELEVATION - 223.36
- —

EXIST. MAX HGL - 220.57 4
IMPROVED HGL - 216.32 |—
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b

iL____iPonding

280 Feet

EXIST. MAX HGL - 225.21
o IMPROVED HGL - 220.60
RIM ELEVATION - 225.21

INCREASE EXISTING 18" \
PIPE TO 36" DIAMETER PIPE §§8

| INCREASE EXISTING 24"
| PIPE TO 36" DIAMETER PIPE

| INCREASE EXISTING 30"
| PIPE TO 36" DIAMETER PIPE

EXIST. MAX HGL - 220.45
IMPROVED HGL - 213.53
RIM ELEVATION - 215.74
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EXIST. MAX HGL - 217.44 W L : R\
IMPROVED HGL - 215.23 EXIST. MAX HGL - 218.12 |
: IMPROVED HGL- 217.10 | (lSEh

INCREASE EXISTING 24"
PIPE TO 36" DIAMETER
PIPE

r—-1

| ____iPonding
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APPENDIX G: DETAILED MAPS OF RECOMMENDED REPAIRS A-G

Lawson Amy Airfield Stormwater Assessment Capital Improvement Plan Page | 64
Columbus WaterWorks
June 30,2017



Legend

Structures
Grades 0 -3
Grade 4
Grade &
Other
Storm drains
Grades 0 - 3
— Grade 4
 Grade 5
s Other

e |ncomplete Evaluation

SDGM-211 - SEE APPENDIX |

H FOR DEPRESSED AREA
REPAIR

SDMH 148 - REBUILD
HEADWALL

SDMH-583 - LOCATE

AND RAISE MANHOLE
SDGM-500 & TO GRADE

SDGM-137 -
SPRAYCAST

SDMH-149 -
REBUILD HEADWALL

800 Feet
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SDGM-287, % SDGM-290 - SEE
APPENDIX E FOR RECOMMENDED UPSIZING
AND SEE APPENDIX H FOR SDGM-287 AND
SDGM-290 DEPRESSED AREA REPAIR
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e

—- -
SDGM-252, SDGM. 195, SDGM-536, £
SOGEM-535 & SDGM-537 - HEAVY CLEAN Lesend : :
LINES FOR FURTHER ANALYSIS |
Structures BN
T ® Grades0-3 -
i~
b ) ® Grade4
\ [ ]
‘ - O Grade b
]l Q  Other .
‘ Storm drains |
=~ "8 i ——— Grades 0-3
‘\ K SDGM-195 - -
3 SEE APPENDIX H FOR s ] —

DEFRESSED AREA REPAIR

. S s Grade 5
SDGM-533 & SDGM-534 -

HEAVY CLEAN LINES FOR
FURTHER ANALYSIS

s Othar

e rcomplete Evaluation |

SDMH-558 & SDGM-530 -
PLUG 12 INCH FIPE AND
FIX HOLE BELOW

3
! SDGM-530 - SEE
SEE APPENDIX APPENDIX H FOR

‘ DEPAESSED AREA
':gg\F}F? i i 7 SDMH-750 & SDMH-571 - LOCATE REPAIR

AND RAISE MANHOLES TO GRADE

SDGM-171 - CIPP AND
SEE APPENDIX H FOR
DEPRESSED AREA
REPAIR

SDMH-165 - REBUILD AND

LOWER INLET

SDGM-143 - SEE Al

H FOR DEFRESSED y SDMH-550 - REPAIR
REPAIR \ STRUCTURE

SDGM-523 & SDGM-520 -
HEAVY CLEAN LINES FOR
FURTHER ANALYSIS

SDGM-168 - HEAVY CLEAN LINE
FOR FURTHER AMALYSIS AND SEE

\ APFENDIX H FOR DEPRESSED
SOMH-544 - GROUT AREA REPAIR

AROUND ENTERING

8 INCH PIPE
RAISE SDMH-163 TO GRADE
AND PLUG SDGM-507 AND
SDGM-508

SDMH-165 - SEE APPENDIX H
FOR DEPRESSED AREA
REPAIF
REPLACE FRAME AND COVER ON gttt
SDMH-717 AND PLUG SDGM-504 AND
DEFRESSED AREA REPAIR
SDGM-505. SEE APPENDIX H FOR
SDGM-504 DEPRESSED AREA REPAIR | SDGM-155- CIPP AND SEE
APPENDIX H FOR

SDGM-161 - CIPP DEPRESSED A._HEA RAEFAIR

CONVERT 5DMH-546 TO
INLET AND REGRADE NEARBY
SWALE TO SDMH-546

SDMH-162 - SEE APPENDIX H ;

FOR DEPRESSED AREA SDGM-157 - FILL PIPE

REPAIR WITH FLOWABLE FILL
AND PLUG

SDGM-162. SDGEM-158

8 50GM. 529 CIEP SDMH-154 - HEAVY CLEAN

LINE FOR FURTHER
PLUG SDGM-528 ANALYSIS

800 Feet AND LINE SOMH-728

200 400

=l
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Legend
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Grade §
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Storm drains
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Cm— Gr‘adg 4
s Grade 5

Sy w— Other
- - y -
_QII‘- - ! Ty . : s |ncomplete Evaluation

SDMH-743 &

SDMH-744 - LOCATE

AND RAISE

MANHOLE TO GRADE v

\ SDGM-47 & SDGM-152 -
¥ -SEE APPENDIX H FOR
DEPRESSED AREA REPAIR

- SDMH-391 - INSTALL
_~ DOGHOUSE DROP INLET

SDGM-150 - HEAVY
CLEAN LINE FOR
FURTHER ANALYSIS

SDMH-82, SDMH-396 & SDGM-52 SEE
APPENDIX E FOR RECOMMENDED

UPSIZING AND SEE APPENDIX H FOR
SDGM-52 DEPRESSED AREA REPAIR

SDGM-163 - CIPP

SDMH-398 - FILL IN SINKHOLES 800 Feet
AROUND INLET AND GROUT
AROUND SDGM-527

.
SDMH-78 - FILL IN SINKHOLES
BEHIND WING WALL :.
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Legend
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@ Grade 4

Q@ Grade 5

©  Other
Storm drains
= Grades 0 -3
—— Grade 4
s GGrade 5
s Othar

w—— |rcomplete Evaluation

SDMH-299 -

SDGM-479 - BUILD
CIPP HEADWALL

SDGM-33, SDMH-301 - SEE
APPENDIX E FOR
RECOMMENDED UPSIZING
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W e
REMOVE AND REPLACE
CONCRETE AT SDMH-425
AND SPRAYCAST SDGM-69

4
(

SDGM-11 - POINT REPAIR \
AND SEE APPENDIX H FOR
DEPRESSED AREA REPAIR

S W S
SDMH-423 - REMOVE AND REPLACE
CONCRETE AT FLARED END

SDMH-75 - FILL IN SINKHOLES \‘
AROUND WING WALL "

'SDMH-417 & SDMH- 418 =

OPEN THE MANHOLE =% l '

SDGM-463, SDGM-464,
SDGM-64 - SPRAYCAST &
SDGM-487 & SDGM-490 - CIPP

AND SEE APPENDIX H FOR
DEPRESSED AREA REPAIR

SDGM-486 & SDGM-488 - FILL
PIPE WITH FLOWABLE FILL

SDMH-704 - LINE MANHOLE .
AFTER OUTFALL IS PLUGGED ©

\

\

Legend

SDGM-493 - PLUG
THE PIPE
Structures

*  Grades0-3 . SDGM-484 - HEAVY
® Graded CLEAN LINE FOR
FURTHER ANALYSIS

0 Grade5
O Other
Storm drains
—— Grades 0-3
- Grada 4
— Grade 5
s Other

— |ncomplete Evaluation

N

A

0 200 400 800 Feet
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Legend

Structures
*  Grades0-3
@ Grade 4
Q0 Gradeh
@  Other
Storm drains
Grades 0-3
— Grade 4
s Grade 5
—Other

— |ncomplete Evaluation

SDMH-700 - REBUILD _
STRUCTURE TO HEADWALL

'SDGM-461 - BOLTS NEED TO BE
REMOVED ON UPSTREAM
INLET FOR FURTHER ANALYSIS

2

SDGM-469, SDGM-470, SDGM-446
& SDGM-503 SEE APPENDIX E
FOR RECOMMENDED UPSIZING

SDMH-707 -
LOCATE AND : : SDMH-695 - BUILD HEADWALL

RAISE MANHOLE " AND REWORK RIP RAP
TO GRADE '

SDMH-197 - LINE
MANHOLE

SDGM-494 SEE APPENDIX
H FOR DEPRESSED AREA
REPAIR

SDMH-285 - OPEN
L THE MNAHOLE
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WSDGM497 & SDGM 471 SEE
APPENDIX H FOR DEPRESSED
AREA REPAIR

SDGM-497 - FILL PIPE
WITH FLOWABLE FILL
AND PLUG PIPE

SDMH-708 - REFORM INVERT
AND SEAL WHERE THE RISER . v

MEETS THE SLAB A
SDGM-496 - HEAVY CLEAN LINE
FOR FURTHER ANALYSIS

7 X L
e »

— L
SDMH-721 - REMOVE AND
REPLACE NORTHERN

SIDE OF FLUME

Y
SDMH-745 & SDMH-746 -
LOCATE AND RAISE
MANHOLE TO GRADE

SDMH-512 - SEE APPENDIX E
FOR RECOMMENDED UPSIZING
SDGM-513 - SEE APPENDIX

H FOR DEPRESSED AREA
SDMH-730 - LOCATE AND REPAIR

RAISE MANHOLE TO GRADE \
' SDGM-452 & SDGM-514
- CORE PIPES
| THROUGH WING WALL

SDGM-509 & SDGM-451 -
SEE APPENDIX H FOR

- L
SDGM-518 & SDGM-519 - DEPRESSED AREA REPAIR
SEE APPENDIX H FOR =
DEPRESSED AREA REPAIR ' SDGM-531 & SDGM-541 -

HEAVY CLEAN LINES FOR

FURTHER ANALYSIS

Legend

Structures
- Gradas 0-3
@ Graded
© Grade5
@  Other

Storm drains

Gradeai0=3 SDGM-515 - SEE APPENDIX
— Crade 4 H FOR DEPRESSED AREA
REPAIR
s Grade 5

s Cher

Incomplete E i REBUILD SDMH-690 & REMOVE
AND REPLACE SDGM-454 WITH
15" RCP
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APPENDIX H: DETAILED MAPS OF DEPRESSED AREAS A-G
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SDGM-280 - REMOVE,
REPLACE, AND

SDGM-287 - REMOVE, [if COMPACT SOIL
: REPLAGE, AND
Legen d COMPACT SOIL

- Depressed Areas

®  Structures

— Storm drains

N

SDGM-211 - REMOVE, REPLACE,
AND COMPACT SOIL AND ADD
INTERNAL JOINT SEALS

SDGM-502¢ - REMOVE, REPLACE,
AND COMPACT SOIL AND ADD
INTERNAL JOINT SEALS
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s [~ Y &

Legend £
’ - Depressed Areas iﬁ

L] Structures

~
v~

Storm drains

SDGM-195 - REMOVE,
REPLACE, AND
COMPACT SOIL

SDGM-530 -
REMOVE, REPLACE,
AND COMPACT SOIL

~ SDGM-198 - REMOVE, REPLACE, '

AND COMPACT SOIL AND ADD & SDGM-171 -
INTERNAL JOINT SEALS REMOVE, REPLACE,
AND COMPACT SOIL

SDGM-148 - REMOVE, l

P AND COMP
§5|LLQSE'C.§P MR SDGM-168 - REMOVE,

~ REPLACE, AND COMPACT
- SOIL AND CIPP

=
%

SDGM-165 - REMOVE, REPLACE,
AND COMPACT SOIL AND ADD
INTERNAL JOINT SEALS

SDGM-147 - REMOVE,
REPLACE, AND

COMPACT SOIL SDGM-164 - REMOVE,
REPLACE. AND COMPACT SOIL

SDGM-155 - REMOVE,
' REPLACE, AND
 COMPACT SOIL

SDGM-504 - REMOVE,
REPLACE, AND
COMPACT SOIL

SDGM-162 - REMOVE,
REPLACE, AND
COMPACT SOIL
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Legend
- Depressed Areas

L Structures

Storm drains

SDGM-47 - REVOVE,
.REPLACE, AND
'COMPACT SOIL

SDGM-152 -

REMOVE, REPLACE,

AND COMPACT SOIL
SDGM-52 - REMOVE,
REPLACE, AND
COMPACT SOIL
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SDGM-11 - REMOVE,
REPLACE, AND
COMPACT SOIL
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SDGM-487 -
REMOVE, REPLACE,
AND COMPACT SOIL

SDGM-490 -
REMOVE, REPLACE,
AND COMPACT SOIL
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SDGM-494 - REMOVE,
REPLACE, AND COMPACT
SOIL AND CIPP
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SDGM-518 -
REMOVE, REPLACE,
AND COMPACT SOIL
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4’:%

SDGM-497 & SDGM-471 -
REMOVE, REPLACE,
AND COMPACT SOIL

SDGM-513 -
REMOVE, REPLACE,
AND COMPACT SOIL

SDGM-509 -
REMOVE, REPLACE,
AND COMPACT SOIL

SDGM-508 - REMOVE, REPLACE,
AND COMPACT SOIL AND ADD
INTERNAL JOINT SEALS

SDGM-515
REMOVE, REPLACE,
AND COMPACT SOIL
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Callout
SDGM-167 - SPRAYCAST

MBBell
Callout
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SDGM-61 - CIPP
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