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The following bulkhead summary has been provided for EGLE based on questions and comments from the May
16, 2023 meeting. Bulkheading has been utilized as a measure to prevent contaminants of concern from migrating
offsite through the existing storm sewer system even before RACER assumed responsibility for the Site. The
existing storm sewer network is comprised of multiple material types and constructions. A total of 15 main storm
sewers serve the Site and convey storm water to the Flint River. Due to their construction (mostly unsealed
concrete or tile) and the fact that storm sewers intersect groundwater in a number of locations, groundwater and
historically light aqueous phase liquid (LNAPL) has infiltrated the sewers and migrated to the Flint River. A total
of 35 bulkheads, plugs, or pipe disconnects (collectively referred to as bulkheads for this memo) have been
installed in the on-Site storm sewers to address migration of impacted groundwater and LNAPL from the Site
(Table 1). Note that most of the sewers also service storm water flow from areas upgradient of the Site.
Locations of the bulkheads are provided on the figures included in Attachment 1.

Initial Investigations

Boom studies and grab samples of the dry weather flow at various locations were utilized to identify the presence
of LNAPL and exceedances of dissolved constituents of concern (COC), respectively, and additional sampling
was completed to isolate and identify the areas where impacts were entering the system. Once isolated the
section of sewer was evaluated for remedy type. In general, sections that conveyed offsite storm flow were
evaluated for rerouting or lateral line bulkheading. Portions of two storm water lines were rerouted (003 and 004),
Selected storm sewer lines that did not convey offsite flow were bulkheaded to eliminate the migration of the
impacts.

Installation Procedure
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Sewer pipe diameters up to 24 inches were bulkheaded using a concrete plug (no internal reinforcement). A
reinforced bulkhead was used in sewer pipes over 24 inches. The general approach is that flow is stopped to
allow the surfaces to be cleaned and prepared for the bulkheading. Forming and steel reinforcing dowels drilled
into the existing pipe are installed as well as a preformed plastic adhesive waterstop applied to the full
circumference of the pipe. Once the form is prepared the concrete is poured. Following the cure time, holes are
drilled through the bulkhead and into the sewer pipe material for an injection of grout to further seal the bulkhead.
A bypass pipe placed in the bulkhead to allow storm water or infiltration flow during the curing time, keeping
pressure to a minimum, is then capped and grouted over.

Attachment 2 contains the figures showing what is provided to the contractor for installation, including the bypass
pipe. Attachment 3 provides photos of the installation process.

Any issues with the pipe condition, type, or excessive buildup on the interior of the pipe identified during the
cleaning process are conveyed to the engineer to determine how to proceed.

Priority Locations

Over the course of the project sections of sewer have been abandoned or rerouted and as a result some installed
bulkheads/plugs are no longer necessary in those sections. The current functioning bulkheads and plugs are
identified in Table 1. The priority designation identifies 1) primary locations where the bulkhead remains actively
preventing contamination from migrating downstream and 2) locations that are supporting the primary locations.
Table 1 also identifies the restrictions and conditions placed on the bulkheads based on their priority.

Inspection / Monitoring

Following installation of the bulkheads, monitoring of any downgradient flow was performed to confirm the
effectiveness. Grab samples of dry weather flow downstream of the bulkheads are collected and analyzed for
COC's or booms installed and inspected for visual indications of LNAPL depending on the reason for the
bulkhead. Detections of constituents above criteria result in either sewer camera or confined space entry to
complete a visual inspection. Based on the findings of these inspections, repairs or other measures are
evaluated and implemented.

Monitoring and inspections have generally not found migration around the installed bulkheads back into the
remaining storm sewer pipe. Continued monitoring and sampling will be performed to monitor and ensure this
remains the case. If needed, repairs have been implemented such as excavation behind the bulkhead and
physically disconnecting the pipe, drilling, and injecting a grout to prevent leakage.

Enclosures

Table 1 — Restrictive Covenant Storm Sewer Locations
Attachment 1 — Bulkhead Locations

Attachment 2 — Bulkhead Specifications

Attachment 3 — Bulkhead Installation Photographs
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Restrictive Covenant Bulkhead Storm Sewer Locations

Restricted Area Corner Coordinates Bulkhead
Location Priority [ Manhole ) ) Pipe )
T North East North West South East South West (see Identifier Blocked Pipe location size Remedy Construction
X Y X Y X Y X Y notes)
Bulkhead Bulkhead installed in southern, downgradient lateral
4 13306691.66| 567085.995| 13306661.68| 567084.973| 13306692.68 | 567056.01 | 13306662.70 | 567054.99 2 2-21 connection within MH 2-21. 42" [Engineered concrete bulkhead
Plug installed in west, upgradient lateral connection within
Bulkhead MH 2-20 (old section of sewer,outfall 002 pre outfall 003
5 13306692.38 | 566804.93 13306662.39 | 566805.74 | 13306691.57 566774.94 13306661.58 | 566775.75 2 2-20 reroute). 12" |[Concrete plug
Bulkhead Northwest lateral connection of pre reroute MH 2-18
6 13306750.99 | 566671.04 | 13306721.00 | 566670.23 | 13306751.80 | 566641.05 | 13306721.81 | 566640.24 2 2-18 (removed manhole and line post reroute) 54" |Engineered concrete bulkhead
Bulkhead Plug installed in northern, eastern, and southeastern
7 13306185.88 | 565944.10 | 13306135.88 | 565944.10 | 13306185.88 | 565904.10 | 13306135.88 | 565904.10 2 3-22 upgradient lateral connections within MH 3-22. 18" |Concrete plug
Bulkhead Concrete plug installed in northern and eastern, upgradient
8 13305510.12 | 564821.50 | 13305460.12 | 564821.50 | 13305510.12 | 564771.50 | 13305460.12 | 564771.50 1 3-48-1 lateral connections within MH 3-48-1. 20" |Concrete plug
Bulkhead Bulkhead installed in eastern, downgradient connection of MH Engineered concrete bulkhead
9 13305549.60 | 563989.96 13305519.61 | 563989.22 | 13305550.34 563959.97 13305520.35 | 563959.23 2 5-19 5-19. 30" |[(installed by GM)
Bulkhead installed in western 42" upgradient lateral and plug
Bulkhead installed in southern 24" upgradient lateral connectionswithin| 42", [Engineered bulkhead (42")
10 13306376.73 | 564056.567 | 13306326.73 | 564056.567 | 13306376.73 | 564006.567 | 13306326.73 | 564006.567 1 3-10 MH 3-10. 24" |and concrete plug (24")
Bulkhead Bulkhead installed in western, upgradient connection at MH 4-
11 13306261.89 | 563300.14 | 13306232.50 | 563306.13 | 13306255.90 | 563270.74 | 13306226.51 | 563276.73 1 4-12 12. 54" |Engineered concrete bulkhead
Bulkhead Plug installed in southeastern, downgradient lateral
12 13305645.09 | 563164.55 | 13305627.73 | 563189.01 | 13305620.63 | 563147.18 | 13305603.26 | 563171.65 1 5-13A connection within MH 5-13A. 24" |Concrete plug
Bulkhead Bulkhead installed in eastern, downgradient connection within
13 13305639.93 | 563131.86 | 13305611.10 | 563123.58 | 13305648.22 | 563103.03 | 13305619.39 | 563094.74 1 4-16 MH 4-16. 54" |Engineered concrete bulkhead
Bulkhead Plug installed in northern, downgradient lateral connection
14 13305707.40 | 563035.31 | 13305678.23 | 563028.30 | 13305714.41 | 563006.14 | 13305685.24 | 562999.13 2 5-12-1 within MH 5-12-1. 24" |Concrete plug
Bulkhead Bulkhead installed in eastern, downgradient connection within
15 13304989.78 | 563082.46 | 13304990.77 | 563052.47 | 13305020.75 | 563053.47 | 13304990.77 | 563052.47 1 4-21 MH 4-21. 54" |Engineered concrete bulkhead
Physical disconnection of pipe
Bulkhead Disconnection at east, downgradient connection of main at with concrete plugs at
16 13306104.86 | 562435.97 13306075.59 | 562442.55 | 13306098.27 562406.70 13306069.00 | 562413.28 1 6-8 property boundary. 30" |disconnect.
Bulkhead Plug installed in western, upgradient lateral connection within
17 13306995.36 | 561852.80 | 13306945.36 | 561852.80 | 13306995.36 561762.80 13306945.36 | 561762.80 1 6-2 MH 6-2. 12" |[Concrete plug
Unnamed
Bulkhead MH south Plug in southern, upgradient lateral connection of MH.
18 13306995.36 | 561852.80 | 13306945.36 | 561852.80 | 13306995.36 | 561762.80 | 13306945.36 | 561762.80 1 of 6-2 Location of MH is approximately 25' south of 6-2. 15" |Concrete plug
Unnamed
MH Physical disconnection of pipe
Bulkhead southwest | Disconnection at northern, downgradient lateral at property with concrete plugs at
19 13306786.25 | 561916.89 | 13306756.26 | 561916.17 | 13306786.97 | 561886.90 | 13306756.98 | 561886.18 1 of 5A-6 line. Section of line enters property from MH 5A-6. 12" |disconnect.




Disconnection of line at RACER property. Line originates at

Physical disconnection of pipe

Bulkhead southern downgradient lateral in MH 6-5 offsite and continues with concrete plugs at
20 13306257.28 | 561946.22 | 13306227.80 | 561951.80 | 13306251.70 | 561916.74 | 13306222.23 | 561922.32 6-5 south to disconnect point at RACER property line. 12" [disconnect.
Disconnection of line at RACER property. Line originates at Physical disconnection of pipe
Bulkhead southwestern downgradient lateral in MH 6-5 offsite and with concrete plugs at
21 13306152.41 | 561960.22 | 13306122.87 | 561965.47 | 13306147.16 | 561930.68 | 13306117.62 | 561935.93 6-5 continues south to disconnect point at RACER property line. 12" |disconnect.
Bulkhead Plug in western, upgradient connection to main at MH 7-1.
22 13306901.92 | 561287.285 | 13306859.97 | 561304.182 | 13306890.72 | 561259.457 | 13306848.76 | 561276.355 7-1 Plug is located inside RACER property. 24" |Concrete plug
Bulkhead Plug in eastern, downgradient main from MH 8-1 at RACER
23 13306554.19 | 560484.00 | 13306525.45 | 560475.41 | 13306562.78 | 560455.25 | 13306534.04 | 560446.67 8-1 property boundary. 18" |Concrete plug
Bulkhead Plug in northern, upgradient lateral connection within MH 10-
24 13305820.15 | 560335.97 | 13305790.16 | 560336.78 | 13305819.34 | 560305.98 | 13305789.35 | 560306.79 10-4 4, 18" |Concrete plug
Bulkhead
26 13305017.59 | 560413.92 | 13304987.60 | 560414.73 | 13305016.77 | 560383.93 | 13304986.78 | 560384.75 13-11 Northern, upgradient lateral connection 72" |Engineered concrete bulkhead
Bulkhead Bulkheads in northwestern (27"), and northern (42") 27",
27 13306099.14 | 566821.91 | 13306069.14 | 566821.89 | 13306099.17 | 566791.91 | 13306069.17 | 566791.89 3-31 upgradient lateral connections within MH 3-31. 42" |Engineered concrete bulkhead
Bulkhead Bulkhead in southern, downgradient connection within MH 3-
28 13305618.47 | 566767.55 | 13305588.47 | 566767.53 | 13305618.50 | 566737.55 | 13305588.50 | 566737.53 3-28 28. 48" |Engineered concrete bulkhead
Bulkhead Plug in eastern, downgradient lateral connection within MH 3-
29 13306348.94 | 565500.89 | 13306318.94 | 565500.86 | 13306348.97 | 565470.89 | 13306318.97 | 565470.86 3-20-27 28-1. 8" |Concrete plug
Bulkhead Engineered concrete bulkhead
30 13306289.11 | 564947.81 | 13306259.11 | 564947.78 | 13306289.13 | 564917.81 | 13306259.13 | 564917.78 3-18 Northwestern, upgradient on main 66" |[(post reroute)
Physical disconnection of pipe
Bulkhead Disconnection in northwestern upgradient lateral line from with concrete plugs at
50 13306995.36 | 561852.80 | 13306945.36 | 561852.80 | 13306995.36 | 561762.80 | 13306945.36 | 561762.80 6-2 MH6-2, disconnect is in lateral not at MH6-2. 12" |disconnect.
A concrete bulkhead inside upgradient SW 18" concrete
BH 51 13306995.36 | 561852.80 | 13306945.36 | 561852.80 | 13306995.36 | 561762.80 | 13306945.36 | 561762.80 6-2 lateral line in MH6-2, disconnect is in lateral not in MH6-2. 12" |Concrete plug
Physical disconnection of pipe
Bulkhead Disconnection in south upgradient line from MH5A-5, with concrete plugs at
52 13307051.97 | 561931.61 | 13307021.98 | 561930.90 | 13307052.68 | 561901.62 | 13307022.69 | 561900.91 5A-5 disconnected at RACER property boundary. 12" |disconnect.
Unnamed
MH parking Physical disconnection of pipe
Bulkhead lot north of Disconnection in western lateral line disconnected inside with concrete plugs at
53 13306939.72 | 561472.90 | 13306911.89 | 561484.11 | 13306928.51 | 561445.07 | 13306900.68 | 561456.28 7-1 RACER property boundary. 12" |disconnect.
Physical disconnection of pipe
Bulkhead Disconnection at western, upgradient main connection, with concrete plugs at
54 13306901.92 | 561287.285 | 13306859.97 | 561304.182 13306890.72 | 561259.457 | 13306848.76 | 561276.355 7-1 upgradient of BH 22. 24" |disconnect.
Unnamed Disconnection in southern upgradient lateral located in Physical disconnection of pipe
Bulkhead MH south | employee parking south of MH8-1. This lateral drains parking with concrete plugs at
55 13306339.50 | 560406.25 | 13306309.50 | 560406.25 | 13306339.50 | 560376.25 | 13306309.50 | 560376.25 of 8-1 lot into MH8-1. 12" |disconnect.
Physical disconnection of pipe
Bulkhead 3-48-1 to 3-| Disconnection in northeast upgradient lateral linefrom MH3- with concrete plugs at
56 13305510.12 | 564821.50 | 13305460.12 | 564821.50 | 13305510.12 | 564771.50 | 13305460.12 | 564771.50 48 48 to MH3-48-1, disconnect is in lateral not in either manhole.| 20" |disconnect.
BH-PROP- Bulkhead installed in southern, downgradient connection of
1 13306423.93 | 563304.47 | 13306393.96 | 563303.09 | 13306425.31 | 563274.50 | 13306395.34 | 563273.12 4-11 main within MH 4-11. 60" |Engineered concrete bulkhead
BH-PROP- Plug installed in southern, downgradient lateral connection at
3 13305377.65 | 563155.04 | 13305347.67 | 563154.05 | 13305378.64 | 563125.06 | 13305348.66 | 563124.06 4-19-1 MH 4-19-1. 15" |Concrete plug




Notes:
1 Bulkheads have been installed in the existing location to prevent impacted liquids from traveling downstream. These bulkheads need to remain unaltered unless approved by RACER.

These bulkheads/plugs are not vital to the management of impacted liquids are the site. If work needs to be conducted impacted liquid from the pipe will be encountered and will need to be managed appropriately. Prior to backfilling any remaining
2 pipe will need to be bulkheaded at the edge of excavation.



Attachment 1

Bulkhead Locations



CITY:SYRACUSE-NY DIV/GROUP:ENV DB:A.SANCHEZ LD:ALS PIC:(Opt) PM:(Reqd) TM:(Opt) LYR:(Opt)ON=*;OFF="REF*

E
C:\Users\BSSmall\ACCDocs\Arcadis\AUS-RACER TRUST-BUICK CITY-FLINT Michigan\Project Files\2022\01-In Progress\01-DWG\RTBC-RC-SITE PLANS OIL WATER SEPARATOR.dwg LAYOUT: 5B SAVED: 4/5/2023 10:16 AM ACADVER: 24.2S (LMS TECH) PAGESETUP: -— PLOTSTYLETABLE: - PLOTTED: 4/5/2023 10:29 AM BY: SMALL, BRIAN

S —— LEGEND:
Rl =a \ —_—— — PROPERTY BOUNDARY
i —— ] R TReThe CovENANT
ikl =
i : BH-6-_
1 \. — bt""\“k =
! 1 — =
1 il 6-NE 6-SE ——— —
l ‘l B-NW! 6-SW, \\s\
BU LKH EADS BH'4m:v7§I}E$-SW 5NW?SSW . - AQQVQL-Q\: =
] BH-5
b
1l
(l )
il il BH-29
|
H “1 -NE 29-SE
i! :[‘ 29-NW! 29-SW
e BH-7
|I ‘; 7-1 l_7—SE
! \if AN ml
|‘ "\‘ 27:NE 27:5\/ Pi
| !‘ = =lgh.27 K
e =S L. | B
L (@9 :_\_Q“
e % SRR 0 250" 500'
Il
I =
. . \/ 4
l‘\ % a\ ’ APPROXIMATE SCALE IN FEET
Y i RACER TRUST
] ! BUICK CITY
: : FLINT, MICHIGAN
" Sy B RESTRICTIVE COVENANT
; o E\ . i BH'2828 28-SW
. Vo= B e -NW
A R ‘%’ e f i BULKHEADS-NORTH
- SO :“.‘ : - - -... }‘
FIGURE 5B 3 FIGURE
\ Deslgn & Consult
A ARCADIS &= | 5B




CITY:SYRACUSE-NY DIV/GROUP:ENV DB:A.SANCHEZ LD:ALS PIC:(Opt) PM:(Reqd) TM:(Opt) LYR:(Opt)ON=*;OFF="REF*
C:\Users\BSSmall\ACCDocs\Arcadis\AUS-RACER TRUST-BUICK CITY-FLINT Michigan\Project Files\2022\01-In Progress\01-DWG\RTBC-RC-SITE PLANS OIL WATER SEPARATOR.dwg LAYOUT: 6B SAVED: 4/5/2023 10:16 AM ACADVER: 24.2S (LMS TECH) PAGESETUP: -— PLOTSTYLETABLE: - PLOTTED: 4/5/2023 10:29 AM BY: SMALL, BRIAN

30-NEH

30-NWA

30-SE

30-SW

H-30

]

LEGEND:
PROPERTY BOUNDARY

APPROXIMATE EXTENT OF
RESTRICTIVE COVENANT

—FIGURE 6B

L =

\
ey
0 200" 400"

e ——
APPROXIMATE SCALE IN FEET

RACER TRUST
BUICK CITY
FLINT, MICHIGAN
RESTRICTIVE COVENANT

BULKHEADS

FIGURE

A ARCADIS &=== | 6B




CITY:SYRACUSE-NY DIV/GROUP:ENV DB:A.SANCHEZ LD:ALS PIC:(Opt) PM:(Reqd) TM:(Opt) LYR:(Opt)ON=*;OFF="REF*

E
C:\Users\BSSmall\ACCDocs\Arcadis\AUS-RACER TRUST-BUICK CITY-FLINT Michigan\Project Files\2022\01-In Progress\01-DWG\RTBC-RC-SITE PLANS OIL WATER SEPARATOR.dwg LAYOUT: 7B SAVED: 4/5/2023 10:16 AM ACADVER: 24.2S (LMS TECH) PAGESETUP: -—

PLOTSTYLETABLE: -— PLOTTED: 4/5/2023 10:29 AM BY: SMALL, BRIAN

LEGEND:

L]

PROPERTY BOUNDARY

APPROXIMATE EXTENT OF
RESTRICTIVE COVENANT

IGURE 7B""‘

11NW 11-sW _—~—
=
v
I =
\ S
——— =
=== BH-16
e—
M6-NE o5
—
16-NW = e — =
———
BH-14
1aNe 14-SE
W 14-5W

—BH-13

1oNEm 1 SNE @13 SE
12-Nwﬁ
0
BH -1 2 12-SW Nar2-sE

ey

0 200' 400'
e ——
APPROXIMATE SCALE IN FEET

RACER TRUST
BUICK CITY
FLINT, MICHIGAN

RESTRICTIVE COVENANT

BH-PROP-3

P3-NE P3-SE.
P3-NW! P3-SW

BULKHEADS

A ARCADIS s

FIGURE

7B




CITY:SYRACUSE-NY DIV/GROUP:ENV DB:A.SANCHEZ LD:ALS PIC:(Opt) PM:(Reqd) TM:(Opt) LYR:(Opt)ON=*;OFF="REF*
C:\Users\BSSmall\ACCDocs\Arcadis\AUS-RACER TRUST-BUICK CITY-FLINT Michigan\Project Files\2022\01-In Progress\01-DWG\RTBC-RC-SITE PLANS OIL WATER SEPARATOR.dwg LAYOUT: 8B SAVED: 4/5/2023 10:16 AM ACADVER: 24.2S (LMS TECH) PAGESETUP: -—

PLOTSTYLETABLE: -— PLOTTED: 4/5/2023 10:29 AM BY: SMALL, BRIAN

H-15

15-NE 15-SE
- - = 15-NW! 15-NW.
2 L
N
N = -
N et
\\ |
& }
oy I
Stawed

LEGEND:
= = == PROPERTY BOUNDARY

|:| APPROXIMATE EXTENT OF
RESTRICTIVE COVENANT

0 200' 400'
e ——
APPROXIMATE SCALE IN FEET

RACER TRUST
BUICK CITY
FLINT, MICHIGAN

RESTRICTIVE COVENANT

BULKHEADS

A ARCADIS s

FIGURE

8B




CITY:SYRACUSE-NY DIV/GROUP:ENV DB:A.SANCHEZ LD:ALS PIC:(Opt) PM:(Reqd) TM:(Opt) LYR:(Opt)ON=*;OFF="I

REF*
C:\Users\BSSmall\ACCDocs\Arcadis\AUS-RACER TRUST-BUICK CITY-FLINT Michigan\Project Files\2022\01-In Progress\01-DWG\RTBC-RC-SITE PLANS OIL WATER SEPARATOR.dwg LAYOUT: 9B SAVED: 4/5/2023 10:16 AM ACADVER: 24.2S (LMS TECH) PAGESETUP: -

- PLOTSTYLETABLE: -— PLOTTED: 4/5/2023 10:30 AM BY: SMALL, BRIAN

| -BH-52.
W e

/Sy /A// 5/?3

| BH-19

19-SE

19-SW

53-SE
53-NWi

BH-50—2}7{-"¢-~BH 18™~-BH-53 o
| 53-NE! -
' BH-51 éisw\z\ gé

22-NW/

20N 20-SE
20-NW! 20-5wF
BH-21
21-NE 2158
21-NW! .
21-SW.
E.;t: ==
I/ \~. -
-~
—— g
——_
=
]
-
v
o i
. t

22-SW

LEGEND:
= = = = == PROPERTY BOUNDARY

:

APPROXIMATE EXTENT OF
RESTRICTIVE COVENANT

o———— .

\ \§§
N )
—~ B

(4,1

BH-17

BH-51

——i

23-NE!

23-SE \

_23\ \

BH-55\&W \ \\
\ §

55-NE:
fsw \* \\\

23-NW

55-NW:

0 200’ 400'

APPROXIMATE SCALE IN FEET

RACER TRUST
BUICK CITY
FLINT, MICHIGAN

RESTRICTIVE COVENANT

BULKHEADS

FIGURE

A ARCADIS === | 9B




CITY:SYRACUSE-NY DIV/GROUP:ENV DB:A.SANCHEZ LD:ALS PIC:(Opt) PM:(Reqd) TM:(Opt) LYR:(Opt)ON=*;OFF="REF*

C:\Users\BSSmall\ACCDocs\Arcadis\AUS-RACER TRUST-BUICK CITY-FLINT Michigan\Project Files\2022\01-In Progress\01-DWG\RTBC-RC-SITE PLANS OIL WATER SEPARATOR.dwg LAYOUT: 10B SAVED: 4/5/2023 10:16 AM ACADVER: 24.2S (LMS TECH) PAGESETUP: — PLOTSTYLETABLE: — PLOTTED: 4/5/2023 10:30 AM BY: SMALL, BRIAN

\\\
\‘\
!.
L
/
U/
- X/
LN U
[ - ¢ II
— ) — e /
-~y SIS N ]
— — - \ ! B H 24
\ = oy -~ .'\ I -
—_— S —2iNE 24-SE
—— — 24-NW 24-5W,
— ~
S — -~y —
Seaut
i
L
A 2 A%
A% ;i'.‘ ‘\-l
PONTROL
L H
I‘\. \ £ 1
~‘>‘ -n}-
]
]
]
|
!
I
N
/]
Il
i
1ms ”
\% h
A I
AN/ ”
n )
1
I
v N B H '26 W
'* 26-NE! 26-SE ;i/
26-NW 26-SW E
i, - l!—- -
LN .‘\ i

e e e e |
¥

r
o —

LEGEND:
= = == PROPERTY BOUNDARY

|:| APPROXIMATE EXTENT OF
RESTRICTIVE COVENANT

ey

0 200’ 400'

APPROXIMATE SCALE IN FEET

RACER TRUST
BUICK CITY
FLINT, MICHIGAN

RESTRICTIVE COVENANT

BULKHEADS

FIGURE

A ARCADIS &= | 10B




Attachment 2

Bulkhead Specifications
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DESIGN AND CODE INFORMATION

REINFORCED CONCRETE

1. ALL CONCRETE WORK SHALL CONFORM TO THE ”"BUILDING CODE ABBREVIATIONS

1. Q'L-J'I-L 582%3%?'3’.“0.32% E%?HgaRM TO 2009 INTERNATIONAL REQUIREMENTS FOR REINFORCED CONCRETE” (ACI 318—05).

2. REINFORCING STEEL SHALL BE DEFORMED BARS ASTM A—615 ABANDONED ABAND

2. VERIFY EXISTING CONDITIONS AND DIMENSIONS AND NOTIFY (GRADE 60). ASPHALT ASPH
ENGINEER OF ANY CONDITIONS WHICH DO NOT COMPLY WITH BACK OF CURB BC
PLANS AND SPECIFICATIONS. 3. THE COMPRESSIVE STRENGTH AT 28 DAYS OF ALL CAST IN BASE LINE BL

PLACE CONCRETE SHALL BE 5000 PSI. MINIMUM BASEMENT BSMT

3. SHOP DRAWINGS WILL NOT BE REVIEWED BY THE DESIGNER BEARING BRG
UNTIL AFTER THE GENERAL CONTRACTOR HAS THOROUGHLY 4. LAP SPLICES FOR REINFORCING BARS SHALL BE CLASS B IN BENCH MARK BM
REVIEWED THE SHOP DRAWINGS, VERIFIED EXISTING CONDITIONS, ACCORDANCE WITH ACI 318—05, UNLESS NOTED OTHERWISE. BOTTOM BOT
AND COORDINATED THE SHOP DRAWINGS WITH OTHER AFFECTED CAST IRON o
TRADES. SUBMIT FOUR COPIES OF REVIEWED SHOP DRAWINGS 5 CLEAR CONCRETE COVER FOR REINFORCING STEEL: CATCH BASIN Ch
FOR ENGINEER’S REVIEW. ONLY THREE SETS OF MARKED UP WALLS 2”

SHOP DRAWINGS SHALL BE RETURNED BY THE DESIGNER. CENTER LINE CL
REPRODUCTION OF STRUCTURAL DRAWINGS FOR SHOP 6. CONCRETE MATERIALS AND ADMIXTURES CENTER TO CENTER c/C
DRAWINGS IS NOT PERMITTED. CEMENT: ASTM C150, TYPE | NORMAL PORTLAND TYPE. CLEANOUT coO
CLEAR CLR
4. DO NOT SCALE STRUCTURAL DRAWINGS. FINE AND COARSE AGGREGATES: ASTM C33 (NORMAL WEIGHT CONCRETE CONC
5 LIVE LOADS. (ASGISELE?SJE():;ALYS,TJEI;IALS CONTAINING DELETERIOUS SUBSTANCES CONTROL DENSITY FILL CDF
BULKHEAD DESIGN IS BASED ON 15ft HEAD. ARE NOT ACCEPTABLE. gggggGéE%%o'\ANETAL PIPE gMSPECT

6. SPECIAL INSPECTIONS: WATER: CLEAN AND NOT DETRIMENTAL TO CONCRETE. CURB INLET Cl
THIS WORK IS EXEMPT FROM SPECIAL INSPECTIONS BECAUSE DEMOLITION DEMO
"WORK IS OF MINOR NATURE” PER IBC 2009 SECTION 1704.1 AIR ENTRAINMENT: ASTM C260; MASTER BUILDERS (BASF DETAIL DET DET
EXCEPTION 1. CONSTRUCTION CHEMICALS) MICRO—AIR, OR AS APPROVED. SQMEER BKX

CHEMICAL: ASTM C494 TYPE A — WATER—REDUCING, TYPE B DROP MANHOLE DMH
RETARDING, TYPE D — WATER—REDUCING AND RETARDING, TYPE DUCTILE IRON DI
. F — WATER—REDUCING, HIGH RANGE, TYPE G —
CENERAL NOTES: WATER—REDUCING, HIGH RANGE AND RETARDING; CONTAINING ESE%ME)NFTPAVEMENT EEMT
, NO CHLORIDES; MASTER BUILDERS (BASF CONSTRUCTION

1. EPOXY ADHESIVE FOR DOWELS: CHEMICALS), W.R. GRACE, OR AS APPROVED. E'[ESZTRI'(?N (AL) E::EC

MANUFACTURERS:
HILTI CORPORATION. HIT—RE 500 SD. MEMBRANE CURING COMPOUND: ASTM C309, TYPE |-D, CLASS ENGINEER ENGR
OR AS APPROVED. B, CLEAR WITH FUGITIVE DYE WHICH DISAPPEARS EXISTING EX, EXIST
APPROXIMATELY 24 HOURS AFTER EXPOSURE TO SUNLIGHT; FORCE MAIN FM
A. INJECTABLE TWO—COMPONENT EPOXY ADHESIVE. SPRAY—CURE SAFE CURE CLEAR, EUCLID CHEMICAL COMPANY GRAD (E) (ING GR
KUREZ DR, OR AS APPROVED. WET CURING CONCRETE MAY BE GROUN(D) (ING) GND
B. DEFORMED REINFORCING BAR. SUBSTITUTED FOR CURING COMPOUND. HEADWALL HDWL
HORIZONTAL HORIZ
C. ADHESIVE ANCHORAGE SYSTEM SHALL BE SEISMIC 7. CONCRETE MIX
QUALIFIED PER IBC 2009, CONCRETE PROPORTIONS: COMPLY WITH ACI 301, 4.2. :H\S/:EDRET DIAMETER :BV
OF ASTM C881—90, TYPE N, GRADE 2 AND 3, CLASS A, B, COMPRESSIVE STRENGTH (7 DAY): 4,000 PSI. LINEAR LIN
C COMPRESSIVE STRENGTH (28 DAY): 5,000 PSI. LINEAR FOOT LF
EXCEPT GEL TIMES. WATER /CEMENT RATIO (MAXIMUM): 0.40 BY MANHOLE MH
WEIGHT. MAXIMUM MAX

2. BONDING AGENT: 3 COMPONENT, SOLVENT FREE WATER—BASED AIR ENTRAINED: NOT APPLICABLE. MECHANICAL JOINT M
EPOXY RESIN WITH PORTLAND CEMENT, SIKA CORP., SIKA MINIMUM MIN
ARMATEC 110 EPOCEM, OR AS APPROVED. SLUMP (MAXIMUM): 3 INCHES (DUE TO WATER). MONUMENT MON

MID OR HIGH RANGE WATER REDUCER:

3. NON_SHRINK GROUT: PRE—MIXED COMPOUND CONSISTING OF ADD AT SITE TO INCREASE SLUMP NUMBER #, NO
NON_METALLIC AGGREGATE, CEMENT, WATER—REDUCING AND TO 7 INCHES +1 INCHES. PK NAIL PK
PLASTICIZING AGENTS; CAPABLE OF DEVELOPING A MINIMUM POUNDS PER SQUARE INCH PPS|
COMPRESSIVE STRENGTH OF 5,000 PSI IN 28 DAYS; BASF 8. POLYURETHANE GROUT PREFORMED PLASTIC
MASTERFLOW 713 PLUS, OR AS APPROVED. ADHERED WATER STOP PPAWS

INSERT POLYURETHANE GROUT AT PERIMETER SURFACES OF PRESTRESSED CONCRETE PS CONC

4. PREFORMED PLASTIC ADHESIVE WATERSTOP (PPAWS): FEDERAL BULKHEADS AND PLUGS. PROPERTY LINE PL
SPECIFICATION SS—SS—210A; SINGLE— COMPONENT, SIKA FIX HH HYDROPHILIC, OR EQUAL AS APPROVED BY
SELF—SEALING PLASTIC ADHESIVE TYPE, EXTRUDED ROPE FORM ENGINEER. FOLLOW MANUFACTURER'S RECOMMENDATIONS FOR QUANTITY QTY
BETWEEN TWO PROTECTIVE SILICONE TREATED PAPERS, 1 INCH INJECTION PORTS, MIXING, INJECTION, AND CURING. REINFORCE (D) (ING) (MENT) REINF
SQUARE CROSS SECTION, 1 INCH LAP SPLICE, FURNISH WITH REINFORCED CONCRETE RCONC
PRIMER; SYNKO—-FLEX PRODUCTS SYNKO—-FLEX, OR AS REINFORCED CONCRETE PIPE RCP
APPROVED. RIGHT OF WAY ROW

5. FORM MATERIALS gg’;‘v'géRY g@'\é
FORMS FOR FINISH CONCRETE: PLYWOOD, METAL, SQUARE FOOT SQ FT
METAL—FRAMED PLYWOOD FACED, OR OTHER ACCEPTABLE SQUARE YARD SQ YD
PANEL—TYPE MATERIALS, TO PROVIDE CONTINUOUS, STRAIGHT, STATION STA
SMOOTH, SURFACES. FURNISH IN LARGEST PRACTICABLE SIZES STONE STN
TO MINIMIZE NUMBER OF FORM MARKS. SEAL FORM TIE HOLES STORM STM
TO WATERTIGHT CONDITION.

TELEPHONE TELE
6. FIELD QUALITY CONTROL TEST BOING—=XX (E.G. TB—1) TB—XX
i TO BE REMOVED TBR
i TESTS OF CONCRETE SLUMP, AIR CONTENT AND STRENGTH WILL THICKNESS THK
= BE MADE AT THE DIRECTION OF ENGINEER. SAMPLES FOR TYPICAL TYP
z STRENGTH SHOULD BE TAKEN AS NEAR AS PRACTICAL TO THE UNDERGROUND UND
o POINT OF PLACEMENT INTO THE FORMWORK OR AT A LOCATION UNLESS OTHERWISE NOTED UON
3 WHICH CLOSELY MATCHES THE HANDLING CONDITIONS WHEN THE VALVE BOX e
X .  CONCRETE IS PLACED IN THE FORMS. PRIOR TO THE ADDITION
S OF A MID OR HIGH RANGE WATER REDUCER, A SLUMP TEST VERTICAL VERT
.8 MAY BE MADE FROM A SAMPLE TAKEN FROM THE VERY FIRST WATER MAIN WM
@5  CONCRETE OUT OF THE LOAD.
9
O
< 2
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Attachment 3

Bulkhead Installation Photographs



Elimination of Catch Basin Drainage and Storm Sewer Connections

Example of lining installed under manhole cover, Example of additional silicone applied over
secured with silicone. Manhole cover reinstalled manhole, another liner installed, then covered
over lining. with steel plate.

~

Example of steel plate then covered in gravel
mound and marked for visibility.



Elimination of Catch Basin Drainage and Storm Sewer Connections

Example of rebar
support
preparation with
bulkhead back
form frame to left.

Example of sealed
back form and
rebar supports
installed.

Viewing form,
rebar with water
stop and flow
through pipe from
the front. Front
side of form to be
installed.




Elimination of Catch Basin Drainage and Storm Sewer Connections

Example of
grouted, sealed
concrete with form
removed. Flow
through pipe still
in place while
additional curing
occurs.

Example of sealed
front form exterior
with supports.




Elimination of Catch Basin Drainage and Storm Sewer Connections

Example of plug on
24" line with flow
through pipe still in
place

Two sealed lateral
plug locations
prior to a
disconnect.

Example of
disconnect in line.
Sewer line
excavated,
disconnected,
temporarily
plugged prior to
sealing.



Elimination of Catch Basin Drainage and Storm Sewer Connections

P’ ~ . <

N

-

Koy e
Sandbags installed inside pipe to

Water stop and adhesive added to back
block flow while bonding agent cures.

side of plug

Plug with additional bonding agent
applied after adding grout and water
stop



Elimination of Catch Basin Drainage and Storm Sewer Connections

Filled remaining section of pipe and
disconnect void with concrete prior to
{ backfilling.




Elimination of Catch Basin Drainage and Storm Sewer Connections

Manhole with bentonite prior to pour

Partially full manhole with concrete,
small pours conducted to streamline
elimination of voids at smaller
increments.




Elimination of Catch Basin Drainage and Storm Sewer Connections

Filled manhole (on left) to grade, prior to
finishing, catch basin cover (on right).
Covers stored onsite at trailer.
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