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PROJECT
LOCATION

LITTLE RIVER BAND OF OTTAWA INDIANS
MANISTEE, MANISTEE COUNTY, MICHIGAN

ENGINEER
GOSLING CZUBAK ENGINEERING SCIENCES, INC.

1280 BUSINESS PARK DRIVE
TRAVERSE CITY, MICHIGAN, 49686-8607

231.946.9191 - 800.968.1062
www.goslingczubak.com info@goslingczubak.com

N

Know what's below.
before you dig.CallR

PUBLIC UTILITIES

OWNER
LITTLE RIVER BAND OF OTTAWA INDIANS

2608 GOVERNMENT CENTER DRIVE
MANISTEE, MI 49660

231.398.2299
glewis@lrboi.com

Drawing Index

UTILITY CONTACTS
NAME OF OWNER TYPE OF UTILITY

MERRITT  ENERGY  GAS
4000 FISK ROAD
MANISTEE, MI 49660
(231)723-6587

AT&T TELEPHONE

LRBOI     WATER
MANISTEE, MI 49660
(231)398-2299
CONTACT: GARY LEWIS
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PROPOSED STORM SEWER

PROPOSED STORM CATCH BASIN

PROPOSED STORM MANHOLE

PROPOSED FLARED END SECTION

LIMITS OF DISTURBANCELIMITS OF DISTURBANCE

PROPOSED SURFACE SLOPE (H:V)

PROPOSED GENERAL FLOW DIRECTION

PROPOSED FINISHED GRADE

MATCH EXISTING GRADE

PROPOSED RIDGE/VALLEY

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

GRADING & DRAINAGE LEGEND

GRADING PLAN NOTES
1. PROPOSED CONTOUR LINES AND SPOT ELEVATIONS REFLECT FINISH GRADES. HOLD DOWN SUBGRADE ELEVATIONS ACCORDINGLY.

ADJUST RIM ELEVATIONS OR ALL UTILITIES AFFECTED BY WORK IN THIS CONTRACT. CONTRACTOR SHALL ENSURE POSITIVE
DRAINAGE ON THE SITE. ANY AREA THAT APPEARS TO NOT PROPERLY DRAIN SHALL BE BROUGHT TO THE IMMEDIATE ATTENTION OF
THE ENGINEER FOR RESOLUTION.

2. SPOT GRADES ARE FINISHED HARD SURFACE. SLOPE GRASS PAVEMENT TO MATCH DIRECTION OF ADJOINING CONCRETE SURFACE.

PROPOSED ASPHALT PAVEMENT 

PROPOSED CONCRETE PAVEMENT
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VERT. 1" = 5'

NORTH WALL

SCALE  HORIZ. 1" = 5'
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EAST WALL 1
SCALE  HORIZ. 1" = 5'

VERT. 1" = 5'

EAST WALL 2

R-41M

BLOCK SIZE (28,41, & 60)

BLOCK TYPE
(BOTTOM, MIDDLE, TOP
or CORNER GARDEN)

BLOCK SERIES (RETAINING,
FREESTANDING, ACCESSORY)

LEGEND:

R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B R-60B

R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41M R-41MR-
41HM
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R-28TR-28TR-28TR-28TR-28TR-28TR-28TR-28TR-28TR-28TR-28TR-28T

R-28MR-28MR-28MR-28MR-28MR-28MR-28MR-28MR-28MR-28MR-28MR-28MR-28T

R-28T R-28M R-28M R-28MR-28MR-28MR-28M R-28MR-28MR-28MR-28M R-28MR-28MR-28MR-28M

R-60B R-60B R-60B R-60B R-60B R-60B R-
41HB

R-41M R-41M R-41M R-41M R-41M R-41M

R-41M R-41M R-41M

R-41M R-41M R-41M

R-41M R-41M R-41M

R-41M R-41M R-41M

R-28M R-28M R-28M R-28M R-28M R-28M R-
28HM

R-28TR-28TR-28TR-28TR-28TR-28T

R-
41HM

R-60B R-60B R-60B R-60B R-60B R-60B R-
41HB

R-41MR-41MR-41M R-41MR-41MR-41M

R-41MR-41MR-41M R-41MR-41MR-41M

R-41MR-41MR-41M R-41MR-41M

F-CG

F-CG

F-CG

F-CG

R-28M R-28M R-28M R-28M R-28M

R-28T R-28T R-28T R-28T

F-CG

F-CG
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R-
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2.5
1

Grade to drain surface
water away from wall.
Drainage swale required.

28" (710 mm)

28" (710 mm)

1'-0" (305 mm)

2'-0" (610 mm)

Setback = 1 58" (41 mm)
(5° Wall Batter Angle)

7'-0" (2.13 m)

Non-woven geotextile fabric (If specified by
Engineer based on site soil conditions)

4" Perforated Underdrain

Solid bottom block

f = 40°

Leveling pad (As specified by Engineer)

Crushed stone backfill replacing existing
site soils.  Install in lifts and compact per
project specifications.

f = 26°
Infill stone (No. 57 or equivalent)
Fill between adjacent blocks (all blocks)
Fill vertical core slot (PC blocks)

Move blocks forward during installation
to engage shear knobs (Typical)

Middle block (Typical)

1
1

60" (1520 mm)

60" (1520 mm)

41" (1030 mm)

41" (1030 mm)

Top block

 TYPICAL RETAINING WALL DETAIL 
NOT TO SCALE
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AUTOMATIC

PROPOSED HEADWORKS

GRIT GRIT 

PUMP
GRIT

WASHCHAMBER

INFLUENT PUMP 1

INFLUENT PUMP 2

SCREEN

PROPOSED

SPLITTER BOX

PADDLE

DRIVE

SCREEN

MOTOR

AUTOMATIC

GRIT

AUTOMATIC

GRIT WASH

Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\2
02

10
96

00
1_

P&
ID

.d
w

g 
 T

ab
: H

EA
D

W
O

R
KS

 P
&I

D
  S

av
ed

 b
y:

 a
lty

ck
os

ki
 1

0/
29

/2
02

4 
8:

31
 A

M
  P

lo
tte

d 
by

: A
nd

re
w

 T
yc

ko
sk

i 1
0/

29
/2

02
4 

3:
58

 P
M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

H
EA

D
W

O
R

K
S 

P&
ID

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

C-4

2021096001.00

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

ALT
ALT

GLW

8/10/2021
10/29/2024



Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\2
02

10
96

00
1_

P_
SI

TE
.d

w
g 

 T
ab

: C
-5

 O
VE

R
AL

L 
YA

R
D

 P
IP

IN
G

  S
av

ed
 b

y:
 a

lty
ck

os
ki

 1
0/

29
/2

02
4 

3:
31

 P
M

  P
lo

tte
d 

by
: A

nd
re

w
 T

yc
ko

sk
i 1

0/
29

/2
02

4 
3:

58
 P

M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

O
VE

R
A

LL
 Y

A
R

D
 P

IP
IN

G

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

C-5

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

----
ALT

GLW

8/10/2021
10/29/2024

0'

1" = SCALE

20' 40'

20'

N
O
R
TH

  OVERALL YARD PIPING 
1" = 20'

PROPOSED STORM SEWER

PROPOSED STORM CATCH BASIN

PROPOSED STORM MANHOLE

PROPOSED FLARED END SECTION

YARD PIPING LEGEND

PROPOSED GRAVITY SANITARY SEWER

PROPOSED FORCE MAIN SANITARY SEWER

PROPOSED FORCE MAIN SANITARY SEWER



Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\2
02

10
96

00
1_

P_
SI

TE
.d

w
g 

 T
ab

: C
5.

1 
D

ET
AI

LE
D

 Y
AR

D
 P

IP
IN

G
 P

LA
N

  S
av

ed
 b

y:
 a

lty
ck

os
ki

 1
0/

29
/2

02
4 

3:
31

 P
M

  P
lo

tte
d 

by
: A

nd
re

w
 T

yc
ko

sk
i 1

0/
29

/2
02

4 
3:

58
 P

M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

D
ET

A
IL

ED
 Y

A
R

D
 P

IP
IN

G
 P

LA
N

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

C-5.1

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

----
ALT

GLW

8/10/2021
10/29/2024

0'

1" = SCALE

10' 20'

10'

N
O
R
TH

  DETAILED YARD PIPING PLAN 
1" = 10'



T.O.S. ELEV.: 683.5

T.O.W. ELEV.: 694.0

T.O.S. ELEV.: 689.5

10" INV. ELEV.: 684.25'

PROP. 18" & 10" INV. ELEV.: 690.18' 10" INV. ELEV.: 691.25

PROPOSED SOLID CHECKER
PLATE COVER WITH LIFTING
HANDLES. . PROVIDE CUT OUTS
FOR VALVE HANDLES.

REFER TO SHEET C-11   FOR WALL
CONSTRUCTION DETAILS.
ALL PIPE PENETRATIONS HALL HAVE WALL
SLEEVE TYPE 1 OR 5 AS NOTED ON SHEET
C-12 .

18" X 18" WALL MOUNTED
SLUICE GATE WITH RISER AND
HAND WHEEL.

10" X 10" WALL MOUNTED
SLUICE GATE WITH RISER AND

HAND WHEEL.

GRADE: 693.75+/-
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TYPICAL THRUST BLOCK DETAILS
TRENCH DETAIL

GRAVEL DRAIN DETAIL

CATCH BASIN DETAIL

WATER MAIN SERVICE CONNECTIONS

VALVE BOX INSTALLATION DETAIL
 TYPICAL GRAVEL SECTION 

NOT TO SCALE

 GUARD POST DETAIL
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TYPICAL
FLOW STRUCTURE SECTION

TYPICAL WALL & TANK BOTTOM

CONCRETE EQUIPMENT FOUNDATION

CONTROL JOINT-TYPE "G"

STANDARD CONSTRUCTION JOINT-TYPE "A"

WATERTIGHT CONSTRUCTION JOINT-TYPE "B"

TYPICAL CONTROL JOINT IN TANK BOT.-TYPE "F"

TYPICAL WALL CONTROL JOINT-TYPE "C"

TYPICAL WALL CONTROL JOINT-TYPE "E"

TYPICAL WALL CONTROL JOINT-TYPE "D"

CONSTRUCTION JOINT-TYPE "H"
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TYPICAL REINFORCING DETAILS AT 
OPENINGS IN WALL & FLOOR SLABS

CORNER REINFORCING DETAILS

GRATING/CHECKER PLATE SUPPORT DETAILS

WALL SLEEVE DETAILS

CHAMFER DETAILS

Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\2
02

10
96

00
1_

P_
ST

R
U

C
TU

R
AL

 D
ET

AI
LS

.d
w

g 
 T

ab
: S

TR
U

C
TU

R
AL

 D
ET

AI
LS

 2
  S

av
ed

 b
y:

 g
lw

oo
d 

10
/2

9/
20

24
 9

:3
0 

AM
  P

lo
tte

d 
by

: A
nd

re
w

 T
yc

ko
sk

i 1
0/

29
/2

02
4 

3:
59

 P
M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

ST
R

U
C

TU
R

A
L 

D
ET

A
IL

S 
2

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

C-12

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

----
ALT

GLW

8/10/2021
10/29/2024



Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\J
M

L 
tit

le
 b

lo
ck

.d
w

g 
 T

ab
: F

LO
O

R
 P

LA
N

  S
av

ed
 b

y:
 a

lty
ck

os
ki

 1
0/

25
/2

02
4 

3:
19

 P
M

  P
lo

tte
d 

by
: A

nd
re

w
 T

yc
ko

sk
i 1

0/
29

/2
02

4 
3:

59
 P

M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

FL
O

O
R

 P
LA

N

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

A-1.1

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

JML DESIGN
----

GLW

8/10/2021
10/29/2024



Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\J
M

L 
tit

le
 b

lo
ck

.d
w

g 
 T

ab
: E

XT
ER

IO
R

 E
LE

VA
TI

O
N

S 
 S

av
ed

 b
y:

 a
lty

ck
os

ki
 1

0/
25

/2
02

4 
3:

19
 P

M
  P

lo
tte

d 
by

: A
nd

re
w

 T
yc

ko
sk

i 1
0/

29
/2

02
4 

3:
59

 P
M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

EX
TE

R
IO

R
 E

LE
VA

TI
O

N
S

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

A-2.1

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

JML DESIGN
----

GLW

8/10/2021
10/29/2024



Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\J
M

L 
tit

le
 b

lo
ck

.d
w

g 
 T

ab
: B

U
IL

D
IN

G
 S

EC
TI

O
N

S 
 S

av
ed

 b
y:

 a
lty

ck
os

ki
 1

0/
25

/2
02

4 
3:

19
 P

M
  P

lo
tte

d 
by

: A
nd

re
w

 T
yc

ko
sk

i 1
0/

29
/2

02
4 

3:
59

 P
M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

B
U

IL
D

IN
G

 S
EC

TI
O

N
S

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

A-3.1

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

JML DESIGN
----

GLW

8/10/2021
10/29/2024



Location:

P:
\2

02
10

96
00

1.
00

\C
AD

D
-D

at
a\

C
3D

\J
M

L 
tit

le
 b

lo
ck

.d
w

g 
 T

ab
: F

O
U

N
D

AT
IO

N
 P

LA
N

S 
 S

av
ed

 b
y:

 a
lty

ck
os

ki
 1

0/
25

/2
02

4 
3:

19
 P

M
  P

lo
tte

d 
by

: A
nd

re
w

 T
yc

ko
sk

i 1
0/

29
/2

02
4 

4:
00

 P
M

Project Number:

Checked By:
Drawn By:

Date Surveyed:

Scale:

Date Issued:

Designed By:

Original sheet size is 22x34

D
at

e
N

o.
By

R
ev

is
io

n

1280 Business Park Dr.
Traverse City, Michigan

231-946-9191 phone
info@goslingczubak.com
www.goslingczubak.com

CIVIL ENGINEERING
SURVEYING

ENVIRONMENTAL SERVICES
GEOTECHNICAL

CONSTRUCTION SERVICES
DRILLING

LANDSCAPE ARCHITECTURE

e n g i n e e r i n g   s c i e n c e s ,  i n c .

2021096001.00

H
EA

D
W

O
R

K
S 

A
D

D
IT

IO
N

FO
U

N
D

A
TI

O
N

 F
R

A
M

IN
G

 P
LA

N
S

LI
TT

LE
 R

IV
ER

 B
A

N
D

 O
F 

O
TT

A
W

A
 IN

D
IA

N
S

Sheet:

S-1.1

PARTS OF SECTIONS 21 & 28,
T 22 N, R 16 W,

MANISTEE TOWNSHIP,
MANISTEE COUNTY,

MICHIGAN

AS NOTED

JML DESIGN
----

GLW

8/10/2021
10/29/2024














	Sheets and Views
	COVER COVER
	C-0 EXISTING CONDITIONS & DEMOLITION PLAN
	C-1 SITE PLAN
	C-1.1 GRADING PLAN
	C-1.2 RETAINING WALL DETAILS
	C-2 P&ID LEGEND
	C-3 P&ID LEGEND
	C-4 HEADWORKS P&ID
	C-5 OVERALL YARD PIPING
	C-5.1 DETAILED YARD PIPING PLAN
	C-6 FLOW STRUCTURE DETAILS
	C-7 SEPTAGE UNLOADING DETAIL
	C-8 HEADWORKS EQUIPMENT PLAN
	C-9 HEADWORKS EQUIPMENT SECTIONS
	C-10 SITE DETAILS
	C-11 STRUCTURAL DETAILS 1
	C-12 STRUCTURAL DETAILS 2
	A-1.1 FLOOR PLAN
	A-2.1 EXTERIOR ELEVATIONS
	A-3.1 BUILDING SECTIONS
	S-1.1 FOUNDATION FRAMING PLANS

	LRBOI WWTP Headworks-NE Dwgs. (BIDS)

