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BEGIN X06A
CLIFF AVENUE
STATION 106+82.80
APPROX. 740' north and 130' west of the NE corner
of Section 33 - Township 101N - Range 49W
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END X06A
CLIFF AVENUE
STATION 127+35.25
APPROX. 1,287' north and 15' east of the SW
corner of Section 27 - Township 101N - Range 49W

BEGIN X06A
41ST STREET

STATION 700+08.14
APPROX. 520' West and 360' north of the SE corner

of Section 28 - Township 101N - Range 49W

END X06A
41ST STREET

STATION 708+40.63
APPROX. 265' west and 360' north of the SE corner

of Section 28 - Township 101N - Range 49W

1City of Sioux Falls

CLIFF AVENUE UTILITY IMPROVEMENTS
41ST ST, CLIFF AVENUE & I-229 SANITARY

SEWER AND WATER MAIN CROSSING

Plans for

CIP No. 11100

Index of Sheets

Minnehaha County

PCN X06A

Vicinity Map

Drawing indicates general utility locations only.  Neither the
correctness or completeness of locations are guaranteed.

Prior to excavation contact:
SOUTH DAKOTA ONE CALL (1-800-781-7474)

KELSEY B. WALTZ S.D. No. 14872

I, Kelsey Waltz, hereby certify that these plans were prepared by me, or
under my direct supervision and that I am a duly registered engineer under
the laws of the State of South Dakota.

Providing a Better Quality of Life for You!

City Engineer

Approved

Date

City of Sioux Falls
PUBLIC WORKS - DIVISION OF ENGINEERING
CITY CENTER
231 NORTH DAKOTA AVENUE
SIOUX FALLS, SD 57104  (605) 367-8601

Plans By:

Date

Project Location

SHEET NO. 1 THRU 2 TITLE  SHEET, LEGEND

SHEET NO. 3 THRU 8 ALIGNMENT PLAN, HORIZONTAL AND VERTICAL CONTROL POINTS

SHEET NO. 9 THRU 10 ESTIMATE OF QUANTITIES, UTILITY TABLES

SHEET NO. 11 THRU 15 GENERAL NOTES

SHEET NO 16 SEQUENCE OF OPERATIONS

SHEET NO. 17  THRU 20 EXISTING CONDITIONS & REMOVALS

SHEET NO. 21 THRU 32 PLAN AND PROFILE (SANITARY & WATER)

SHEET NO. 33 THRU 50 DETAILS/STANDARD PLATES

PHONE: 605.330.7000
5016 S BUR OAK PL
SUITE 1
SIOUX FALLS, SD 57108
WWW.SEHINC.COMBEGIN X06A

PAM ROAD
STATION 51+33.40

APPROX. 265' west and 360' north of the SE corner
of Section 28 - Township 101N - Range 49W

END X06A
PAM ROAD
STATION 55+58.30
APPROX. 1,067' north and 015' east of the SW
corner of Section 27 - Township 101N - Range 49W

50
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2
February 19, 2025
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Anchor 
Antenna 
Approach 
Assumed Corner 
Azimuth Marker 
BBQ Grill/ Fireplace 
Bearing Tree 
Bench Mark 
Box Culvert 
Bridge 
Brush/Hedge 
Buildings 
Bulk Tank 
Cattle Guard 
Cemetery 
Centerline 
Cistern 
Clothes Line 
Concrete Symbol 
Control Point 
Creek Edge 
Curb/Gutter 
Curb 
Dam Grade/Dike/Levee 
Deck Edge 
Ditch Block 
Doorway Threshold 
Drainage Profile 
Drop Inlet 
Edge Of Asphalt 
Edge Of Concrete 
Edge Of Gravel 
Edge Of Other 
Edge Of Shoulder 

E-­

-ts 
___J 
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© 

ml 

Electric Transformer/Power Junction Box 
Fence Barbwire 

® 

Fence Chainlink 
Fence Electric 
Fence Miscellaneous 
Fence Rock 
Fence Snow 
Fence Wood 
Fence Woven 
Fire Hydrant 
Flag Pole 
Flower Bed 
Gas Valve Or Meter 
Gas Pump Island 
Grain Bin 
Guardrail 
Gutter 
Guy Pole 
Haystack 
Highway ROW Marker 
Interstate Close Gate 
Iron Pin 
Irrigation Ditch 
Lake Edge 
Lawn Sprinkler 
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7 
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I L____L 

0 
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Mailbox 
Manhole Electric 
Manhole Gas 
Manhole Miscellaneous 
Manhole Sanitary Sewer 
Manhole Storm Sewer 
Manhole Telephone 
Manhole Water 
Merry-Go-Round 
Microwave Radio Tower 
Miscellaneous Line 
Miscellaneous Property Corner 
Miscellaneous Post 
Overhang Or Encroachment 
Overhead Utility Line 
Parking Meter 
Pedestrian Push Button Pole 
Pipe With End Section 
Pipe With Headwall 
Pipe Without End Section 
Playground Slide 
Playground Swing 
Power And Light Pole 
Power And Telephone Pole 
Power Meter 
Power Pole 
Power Pole And Transformer 
Power Tower Structure 
Propane Tank 
Property Pipe 
Property Pipe With Cap 
Property Stone 
Public Telephone 
Railroad Crossing Signal 
Railroad Milepost Marker 
Railroad Profile 
Railroad ROW Marker 
Railroad Signs 
Railroad Switch 
Railroad Track 
Railroad Trestle 
Rebar 
Rebar With Cap 
Reference Mark 
Retaining Wall 
Riprap 
River Edge 
Rock And Wire Baskets 
Rockpiles 
Satellite Dish 
Septic Tank 
Shrub Tree 
Sidewalk 
Sign Face 
Sign Post 
Slough Or Marsh 
Spring 
Stream Gauge 
Street Marker 
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Subsurface Utility Exploration Test Hole 
Telephone Fiber Optics 
Telephone Junction Box 
Telephone Pole 
Television Cable Jct Box 
Television Tower 
Test Wells/Bore Holes 
Traffic Sign Double Face 
Traffic Sign One Post 
Traffic Sign Two Post 
Traffic Signal 
Trash Barrel 
Tree Belt 
Tree Coniferous 
Tree Deciduous 
Tree Stumps 
Triangulation Station 
Underground Electric Line 
Underground Gas Line 
Underground High Pressure Gas Line 
Underground Sanitary Sewer 
Underground Storm Sewer 
Underground Tank 
Underground Telephone Line 
Underground Television Cable 
Underground Water Line 
Water Fountain 
Water Hydrant 
Water Meter 
Water Tower 
Water Valve 
Water Well 
Weir Rock 
Windmill 
Wingwall 
Witness Corner 
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County Line 
Section Line 
Quarter Line 
Sixteenth Line 
Property Line 
Construction Line 
ROW Line 
New ROW Line 
Cut and Fill Limits 
Control of Access 
New Control of Access 
Proposed ROW 
(After Property Disposal) 

Drainage Arrow 

Remove Concrete Pavement 
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Remove Concrete Driveway Pavement 
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t~,>>>J Remove Asphalt Concrete Pavement 

Remove Concrete Sidewalk 

Remove Concrete Median Pavement 

Remove Concrete Curb and/or Gutter 

Detectable Warning 
Pedestrian Push Button Pole 
and 30" x 48" Clear Space 
with 1.5% slope 
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SEGMENT ID

L4

L3

L2

STATION

15+10.19

11+80.68

10+00.00

DELTA RADIUS TANGENT LENGTH

307.62

329.50

180.68

NORTHING

451868.6065

451770.8085

451940.3241

EASTING

2928602.4008

2928287.7467

2928225.2088

BEARING

S 81° 30' 36" E

N 72° 44' 03" E

S 20° 15' 00" E

START STATION

15+10.19

11+80.68

10+00.00

END STATION

18+17.80

15+10.19

11+80.68

START NORTHING

451868.6065

451770.8085

451940.3241

START EASTING

2928602.4008

2928287.7467

2928225.2088

END NORTHING

451823.1912

451868.6065

451770.8085

END EASTING

2928906.6454

2928602.4008

2928287.7467

SEGMENT ID

L7

L6

L5

STATION

54+39.50

51+32.98

47+00.00

DELTA RADIUS TANGENT LENGTH

160.50

306.52

432.98

NORTHING

452572.2410

452412.6050

452188.3555

EASTING

2928932.4170

2928670.7450

2928300.3660

BEARING

N 53° 07' 37" E

N 58° 36' 51" E

N 58° 48' 24" E

START STATION

54+39.50

51+32.98

47+00.00

END STATION

56+00.00

54+39.50

51+32.98

START NORTHING

452572.2410

452412.6050

452188.3555

START EASTING

2928932.4170

2928670.7450

2928300.3660

END NORTHING

452668.5490

452572.2410

452412.6050

END EASTING

2929060.8129

2928932.4170

2928670.7450

SEGMENT ID

L11

L10

L9

L8

STATION

707+44.74

704+67.74

702+58.85

700+00.00

DELTA RADIUS TANGENT LENGTH

105.26

277.00

208.90

258.85

NORTHING

452322.9105

452069.0584

451921.9909

451771.1102

EASTING

2928714.6637

2928603.8201

2928455.4664

2928245.1416

BEARING

N 28° 43' 09" W

N 23° 35' 18" E

N 45° 14' 58" E

N 54° 20' 44" E

START STATION

707+44.74

704+67.74

702+58.85

700+00.00

END STATION

708+50.00

707+44.74

704+67.74

702+58.85

START NORTHING

452322.9105

452069.0584

451921.9909

451771.1102

START EASTING

2928714.6637

2928603.8201

2928455.4664

2928245.1416

END NORTHING

452415.2203

452322.9105

452069.0584

451921.9909

END EASTING

2928664.0854

2928714.6637

2928603.8201

2928455.4664

SEGMENT ID

L15

L14

L13

L12

C3

C2

C1

STATION

122+66.82

110+83.11

101+80.10

100+00.00

119+26.35

108+53.17

105+62.86

DELTA

010° 50' 15"

011° 23' 48"

011° 52' 51"

RADIUS

1800.00

1156.00

1400.00

TANGENT

170.74

115.35

145.67

LENGTH

618.55

843.24

382.76

180.10

340.47

229.94

290.30

NORTHING

452392.6840

451218.4680

450333.4672

450161.2380

452053.1188

450989.1227

450703.0281

EASTING

2928950.6230

2928814.1552

2928949.9442

2929002.6042

2928934.2134

2928804.1937

2928850.2835

BEARING

N 02° 39' 07" W

N 08° 11' 07" E

N 15° 05' 32" W

N 17° 00' 05" W

START STATION

122+66.82

110+83.11

101+80.10

100+00.00

119+26.35

108+53.17

105+62.86

END STATION

128+85.37

119+26.35

105+62.86

101+80.10

122+66.82

110+83.11

108+53.17

START NORTHING

452392.6840

451218.4680

450333.4672

450161.2380

452053.1188

450989.1227

450703.0281

START EASTING

2928950.6230

2928814.1552

2928949.9442

2929002.6042

2928934.2134

2928804.1937

2928850.2835

END NORTHING

453010.5751

452053.1188

450703.0281

450333.4672

452392.6840

451218.4680

450989.1227

END EASTING

2928922.0023

2928934.2134

2928850.2835

2928949.9442

2928950.6230

2928814.1552

2928804.1937
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ALIGNMENT TABULATION - 41ST ST SANITARY 

ALIGNMENT TABULATION - PAM RD SANITARY 

ALIGNMENT TABULATION - 41ST ST WM 

ALIGNMENT TABULATION - CLIFF A VE NB 
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SYMBOL POINT NO. NAME STATION OFFSET DESCRIPTION NORTHING EASTING ELEVATION

11 CP211 NA 25.6' LT ALUMINUM CAP BEHIND CURB 452197.008 2928264.923 1405.14

10 CP210 49+04.3 26.1' RT ALUMINUM CAP BEHIND CURB 452271.814 2928488.751 1404.38

9 CP209 52+07.6 7.7' RT ALUMINUM CAP BEHIND CURB 452444.927 2928738.39 1405.89

HORIZONTAL AND VERTICAL CONTROL POINTS
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SYMBOL POINT NO. NAME STATION OFFSET DESCRIPTION NORTHING EASTING ELEVATION

12 CP215 28+95.0 29.4' RT ALUMINUM CAP IN BOULEVARD 451762.118 2928337.089 1399.99

13 CP216 32+92.0 18.6' RT ALUMINUM CAP BACK OF CURB 452046.011 2928621.785 1401.36
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SYMBOL POINT NO. NAME STATION OFFSET DESCRIPTION NORTHING EASTING ELEVATION

4 CP204 117+45.5 57.7' LT ALUMINUM CAP BEHIND STORM SEWER 451881.624 2928856.34 1402.70

5 CP205 113+31.3 30.6' RT ALUMINUM CAP BEHIND SIDEWALK 451459.832 2928879.769 1403.36

6 CP206 106+77.1 51.2' LT ALUMINUM CAP BEHIND STORM SEWER 451011.267 2928751.943 1403.39

14 CP222 113+05.2 344.3' LT ALUMINUM CAP BEHIND GUARDRAIL 451487.356 2928504.982 1420.43
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SYMBOL POINT NO. NAME STATION OFFSET DESCRIPTION NORTHING EASTING ELEVATION

1 CP200 NA NA ALUMINUM CAP IN ISLAND 453257.581 2928997.459 1428.44

2 CP202 124+19.0 28.1' RT ALUMINUM CAP BEHIND CURB 452546.000 2928971.599 1405.86

3 CP203 121+21.9 39.8' RT ALUMINUM CAP IN BOULEVARD 452245.451 2928991.279 1401.45

15 CP229 120+44.5 72.2' LT ALUMINUM CAP IN BOULEVARD 452176.07 2928875.237 1400.71
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PCN X06A / CIP No. 11100 9
ESTIMATED QUANTITIES

ITEM NO. STD. BID ITEM ITEM DESCRIPTION NOTES UNIT APPROX.
QUANT.

1 009E0010 MOBILIZATION LS 1
2 100E0020 CLEAR & GRUB TREE EA 2
3 120E7000 SELECT GRANULAR BACKFILL TON 200
4 250E0010 INCIDENTAL WORK LS 1
5 260E1010 BASE COURSE TON 297
6 320E6000 TEMPORARY ASPHALT TON 63
7 451E0116 16" STEEL ENCASEMENT PIPE FT 110
8 451E0124 24" STEEL ENCASEMENT PIPE FT 200
9 451E4400 PIPE INSULATION  SQ FT 200

10 451E4905 TRENCH STABILIZATION MATERIAL TON 200
WATER MAIN

11 110E1910 REMOVE FIRE HYDRANT EA 3
12 110E1960 REMOVE VALVE BOX EA 1
13 110E1970 REMOVE WATER MAIN FT 3,250

14 451E0802 1" COPPER PIPE FT 146
15 451E0804 1.25" COPPER PIPE FT 65
16 451E0806 1.5" COPPER PIPE FT 65
17 451E2207 6" X 6" PIPE TEE EA 1
18 451E2214 8" X 8" PIPE TEE EA 1
19 451E2250 16" X 4" PIPE TEE EA 1
20 451E2251 16"X6" PIPE TEE EA 4
21 451E2413 8" X 6" PIPE REDUCER EA 2
22 451E2432 12" X 8" PIPE REDUCER EA 1
23 451E2802 1" CORPORATION STOP WITH TAPPING SADDLE EA 2
24 451E2804 1.25" CORPORATION STOP WITH TAPPING SADDLE EA 1
25 451E2806 1.5" CORPORATION STOP WITH TAPPING SADDLE EA 1
26 451E2902 1" CURB STOP WITH BOX EA 2
27 451E2904 1.25" CURB STOP WITH BOX EA 1
28 451E2906 1.5" CURB STOP WITH BOX EA 1
29 451E3006 6" PIPE BEND EA 1
30 451E3008 8" PIPE BEND EA 7
31 451E3016 16" PIPE BEND EA 12
32 451E3504 4" RETAINER GLAND EA 5
33 451E3506 6" RETAINER GLAND EA 27
34 451E3508 8" RETAINER GLAND EA 26
35 451E3512 12" RETAINER GLAND EA 1
36 451E3516 16" RETAINER GLAND EA 50
37 451E3604 4" PIPE SLEEVE EA 1
38 451E3606 6" PIPE SLEEVE EA 1
39 451E3616 16" PIPE SLEEVE EA 2
40 451E4204 4" GATE VALVE WITH BOX EA 1
41 451E4206 6" GATE VALVE WITH BOX EA 5
42 451E4208 8" GATE VALVE WITH BOX EA 3
43 451E4216 16" GATE VALVE WITH BOX EA 6
44 451E4580 STANDARD FIRE HYDRANT EA 4
45 451E4581 TEMPORARY FIRE HYDRANT EA 2
46 451E4920 PIPE BEDDING MATERIAL 1 FT 130
47 451E4926 WATER MAIN BEDDING MATERIAL FT 2,380

48 451E5021 TRENCH DEWATERING, WATER MAIN FT 1,700

49 451E5190 BORE OBSTRUCTION EA 2
50 451E0604 4" PVC WATER MAIN FT 10
51 451E0606 6" PVC WATER MAIN FT 170
52 451E0608 8" PVC WATER MAIN FT 628
53 451E0616 16" PVC WATER MAIN FT 1,576

54 451E0658 8" PVC RESTRAINED JOINT WATER MAIN FT 215
55 451E0666 16" PVC RESTRAINED JOINT WATER MAIN FT 467
56 451E5124 BORE AND JACK 24' PIPE FT 40
57 451E6050 TEMPORARY WATER SERVICE EA 3
58 451E6080 ADJUST WATER VALVE BOX EA 15
59 451E6100 RECONNECT WATER SERVICE EA 2
60 451E6106 CUT AND TIE TO EXISTING WATER MAIN EA 9

ITEM NO. STD. BID ITEM ITEM DESCRIPTION UNIT APPROX.
QUANT.

SANITARY SEWER
61 110E0460 REMOVE MANHOLE EA 9
62 110E0480 REMOVE MANHOLE FRAME & LID EA 3
63 110E0520 REMOVE SEWER PIPE FT 2,035

64 451E1008 8" PVC SEWER PIPE FT 1,140

65 451E1010 10" PVC SEWER PIPE FT 1,113

66 451E1018 18" PVC SEWER PIPE FT 425
67 451E1206 6" SEWER SERVICE FT 40
68 451E2013 8"X6" PIPE WYE EA 1
69 451E3108 8" PIPE CAP EA 4
70 451E3206 6" PIPE COUPLINGS EA 1
71 451E3208 8" PIPE COUPLINGS EA 1
72 451E4945 8" SEWER PIPE BEDDING MATERIAL FT 1,140

73 451E4946 10" SEWER PIPE BEDDING MATERIAL FT 1,113

74 451E4949 18" SEWER PIPE BEDDING MATERIAL FT 425
75 451E5022 TRENCH DEWATERING, SEWER MAIN FT 1,113

76 451E5051 TRENCH 6' TO 8' DEEP FT 425
77 451E5052 TRENCH 8' TO 10' DEEP FT 892
78 451E5053 TRENCH 10' TO 12' DEEP FT 610
79 451E5054 TRENCH 12' TO 14' DEEP FT 389
80 451E5055 TRENCH 14' TO 16' DEEP FT 362
81 451E7010 RECONNECT SEWER SERVICE EA 1
82 451E7016 CONNECT TO EXISTING SEWER MAIN EA 1
83 451E7020 SEWER BYPASS PUMPING LS 1
84 451E7500 LOCATE UTILITIES EA 3
85 451E8000 PVC PIPE DEFLECTION TEST FT 2,678

86 451E8010 PIPE EXFILTRATION TESTING FT 2,678

87 632E2520 TYPE 2 OBJECT MARKER 2 EA 1
88 671E1131 48" MANHOLE 6' TO 8' DEEP EA 5
89 671E1133 48" MANHOLE 10' TO 12' DEEP EA 2
90 671E1134 48" MANHOLE 12' TO 14' DEEP EA 1
91 671E2008 8" MANHOLE BOOT EA 14
92 671E2010 10" MANHOLE BOOT EA 6
93 671E2018 18" MANHOLE BOOT EA 4
94 671E4200 MANHOLE DROP SECTION EA 1
95 671E6000 TEMPORARY MANHOLE COVER EA 10
96 671E6100 MANHOLE FRAME & LID, INSTALL EA 11
97 671E7010 ADJUST MANHOLE EA 2
98 671E7020 CONNECT INTO EXISTING MANHOLE EA 4
99 671E9000 MANHOLE EXFILTRATION\VACUUM TEST EA 8

NOTES:
1.  USED FOR WATER SERVICE BEDDING MATERIAL.
2.  PROVIDE ACCORDING TO CITY STANDARD PLATE 950.20, INCLUDES ALL WORK AND MATERIALS.
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TB
PCN X06A / CIP No. 11100

WATER MAIN TABULATIONS

CUT & TIE
TO EXIST.

WM

STANDARD
FIRE

HYDRANT

WATERMAIN & BEDDING MATERIAL TEE SLEEVE REDUCER 11.25° BEND 22.5° BEND 45° BEND GATE VALVE WITH BOX RETAINER GLAND STEEL ENCASEMENT
PIPE

4" 6" 8"
(RESTRAINED) 8" 16"

(RESTRAINED) 16" 6" x 6" 8" X 8" 16" X 4" 16" X 6" 4" 6" 16" 8" X 6" 12" X 8" 8" 16" 8" 16" 6" 8" 16" 4" 6" 8" 16" 4" 6" 8" 12" 16" 16" 24"

STA. START STA. END (EA) (EA) (FT) (FT) (FT) (FT) (FT) (FT) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (FT) (FT)
41ST STREET

25+84.6 2 1 15 1 1 6
*41ST STREET

700+08.1 704+67.7 1 130 330 1 1 1 2 1 1 11 50
704+67.7 708+40.6 1 85 288 1 1 2 1 1 1 11 20
708+30.7 1 10 1 1 4 1

CLIFF AVENUE
106+82.8 110+74.6 1 1 35 112 280 1 1 1 2 1 1 4 12 20
110+74.6 119+13.0 1 30 195 643 1 4 1 3 4 16 40
119+13.0 120+84.1 120 52 1 4 1 12 40
120+84.1 127+24.8 3 1 10 90 40 601 1 2 1 1 1 1 1 2 1 5 11 10 20

TOTAL 9 4 10 170 215 628 467 1576 1 1 1 4 1 1 2 2 1 1 1 3 9 1 3 2 1 5 3 6 5 27 26 1 50 70 120
*BASED ON 41ST ST WATER MAIN ALIGNMENT

WATER MAIN SERVICES
COPRORATION STOP W/TAPPING

SADDLE CURB STOP WITH BOX COPPER PIPE & SERVICE
BEDDING

RECONNECT
WATER SERVICE

16" X 1" 16" X 1-1/4" 16" X 1-1/2" 1" 1-1/4" 1-1/2" 1" 1-1/4" 1-1/2" 1-1/4" 1-1/2"

STATION (EA) (EA) (EA) (EA) (EA) (EA) (FT) (FT) (FT) (FT) (FT)
108+84.7 1 1 65 1
114+00.0 1 1 88
117+57.3 1 1 58
125+59.5 1 1 65 1

TOTAL 2 1 1 2 1 1 146 65 65 1 1

SANITARY SEWER SERVICES

SANITARY
SEWER SERVICE SEWER WYE/TAP SEWER

BENDS
SEWER

COUPLINGS
RECONNECT

SEWER
SERVICE6" 8" X 6" 6" 6"

STATION (FT) (EA) (EA) (EA) (EA)
125+96.2 40 1 2 1 1

TOTAL 40 1 2 1 1

SANITARY SEWER TABULATIONS
SANITARY SEWER PIPE

SEWER
COUPLINGS

CASING
PIPE

CASING
PIPE

CONNECT
TO EXIST.

SEWER
MAIN

DEPTH
8" 10" 18"

8' - 10' 10' - 12' 8' - 10' 12' - 14' 14' - 16' 6' - 8' 8" 16" 24"

STR. START STA.
START STR. END STA.

END (FT) (FT) (FT) (FT) (FT) (FT) (EA) (FT) (FT) (EA)

PAM ROAD
08C0007 51+32.8 SSMH-P3 54+38.2 305 20
SSMH-P3 54+38.2 08C0004B 55+58.3 120 20

41ST STREET
06AB007 10+16.3 SSMH-P6 10+15.4 50
SSMH-P6 10+15.4 SSMH-P5 11+80.7 165
SSMH-P5 11+80.7 SSMH-P4 15+10.2 330

SSMH-P4 15+10.2 SSMH-P1 17+90.2 280
CLIFF AVENUE

SSMH-P1 116+94.8 06A0006 113+33.2 362
SSMH-P2 120+84.0 SSMH-P1 116+94.8 389 40
SSMH-P3 124+46.4 SSMH-P2 120+84.0 362
SSMH-P7 126+36.9 SSMH-P3 124+46.4 190

EXIST. PIPE 126+37.8 SSMH-P7 126+36.9 37 1 1
SSMH-P8 127+25.3 SSMH-P7 126+36.9 88

TOTAL 530 610 362 389 362 425 1 40 40 1

SANITARY SEWER MANHOLE SCHEDULE

STRUCTURE INFORMATION
48" MANHOLE

PIPE BOOTS ADJUST
MANHOLE

MANHOLE
DROP

SECTION

MANHOLE
FRAME & LID,

INSTALL

CONNECTION
INTO EXIST.

MH
TEMPORARY MH

COVER
TYPE 2
OBJECT

MARKERDEPTH
6'-8' 10'-12' 12'-14' 8" 10" 18"

STRUCTURE ALIGNMENT STATION OFFSET DRAINS TO RIM
ELEV. INCOMING INVERT OUTGOING INVERT (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA) (EA)

SSMH-P8 CLIFF AVE NB 127+25.3 16.1' L SSMH-P7 1411.9 1403.89 (8") (N) 1403.79 (8") (N) 1 2 1 1
EX. PIPE CLIFF AVE NB 126+37.8 51.4' L SSMH-P7 1401.81 (8") (W) 1401.81 (8") (E)

SSMH-P7 CLIFF AVE NB 126+36.9 14.6' L SSMH-P3 1409.3 1401.67 (8") (W)
1401.58 (8")  (N) 1401.48 (8") (S) 1 3 1 1

08C0007 PAM RD
SANITARY 51+32.9 0.0' SSMH-P3 1401.60 1399.98 (18") (SW)

1400.60 (8") (N) 1399.98 (18") (NE) 1 1 1 1 1

SSMH-P3 CLIFF AVE NB 124+46.4 11.0' L 08C0004B
SSMH-P2* 1401.4 1400.45 (8") (N)

1399.66 (18") (SW)
1399.66 (18") (NE)
1399.68 (10") (S) 1 1 1 2 1 1

08C0004B PAM RD
SANITARY 55+58.3 0.0' EXIST. 18" 1401.4 1399.53 (18") (SW) 1399.53 (18") (NE) 1 1 1

SSMH-P2 CLIFF AVE NB 120+84.0 4.0' L SSMH-P1 1401.8 1391.50 (10") (N) 1391.40 (10") (S) 1 2 1 1

SSMH-P1 CLIFF AVE NB 116+94.8 22.2' L 06A0006 1403.6 1390.81 (8") (W)
1390.31 (10") (N) 1390.21 (10") (S) 1 1 2 1 1

06A0006 CLIFF AVE NB 113+33.2 26.9' L EXIST. 54" 1404.5 1389.20 (10") (N)
1379.72 (54") (SW) 1379.72 (54") (E) 1 1 1 1 1 1

06AB007 41ST ST SANITARY 10+16.3 50.0' L SSMH-P6 1400.4 1394.34 (8") (W) 1394.34 (8") (E) 1 1
SSMH-P6 41ST ST SANITARY 10+15.4 0.0' SSMH-P5 1398.8 1394.22 (8") (W) 1394.11 (8") (S) 1 2 1 1 1
SSMH-P5 41ST ST SANITARY 11+80.7 0.0' SSMH-P4 1400.3 1393.45 (8") (N) 1393.35 (8") (E) 1 2 1 1
SSMH-P4 41ST ST SANITARY 15+10.2 0.0' SSMH-P1 1403.2 1392.03 (8") (W) 1391.93 (8") (E) 1 2 1 1

TOTAL 5 2 1 14 6 4 2 1 11 4 10 1
*OVERFLOW OUTLET

10

WATER MAIN TRENCHLESS CONSTRUCTION

CASING
PIPE

BORE
OBSTRUCTION

(SURFACE
EXCAVATION)

BORE
OBSTRUCTION
(HORIZONTAL
EXCAVATION)

24"

STA. START STA. END (FT) (EA) (EA)

41ST STREET
25+84.6
*41ST STREET
700+08.1 704+67.7
704+67.7 708+40.6
708+30.7
CLIFF AVENUE
106+82.8 110+74.6
110+74.6 119+10.6 40 1 1
119+10.6 120+84.1
120+84.1 127+24.8
TOTAL 40 1 1
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Depth of 

Flow(in) 8 
1 40 
2 150 
3 260 
4 350 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Bypass Pumping System 
(Based on Minimum Pipe Slope) 

Pipe Flow with Peaking Factor (gpm) 

Pipe Diameter (Inches) 

10 12 15 18 
40 40 40 40 

150 160 150 160 
290 310 320 330 
430 480 520 550 
530 640 720 800 

750 910 1050 
1070 1280 

1480 

21 24 
40 40 

160 150 
340 340 
580 580 
860 870 

1150 1180 
1440 1510 
1720 1840 
1970 2150 

2440 
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PHASE Y2-2C TEMPORARY WATER SERVICE.:
REMOVE PAVEMENT (BY OTHERS) AND PLACE

TEMPORARY WATER AT 3' BURY. INSTALL 12"
BASE COURSE AND 4" TEMPORARY ASPHALT

PAVEMENT FOR AREAS UNDER TRAFFIC. REMOVE
SERVICE AFTER COMPLETION OF WATER MAIN &
SERVICE CONSTRUCTION, INCLUDING TESTING.

MAINTAIN AT LEAST ONE LANE OF TRAFFIC IN
EACH DIRECTION IN COORDINATION WITH THE

I-229 INTERCHANGE PROJECT.

PHASE Y1-1B:
TEMPORARY WATER TO QUAD-PLEX.

PHASE Y2-2C:
COMPLETE REMAINDER OF WATERMAIN

41ST ST W
EST

PAM
 RD

CLIFF AVE SB
CLIFF AVE NB

I-229 SB

I-229 NB

I-229 N
B O

FF-R
AM

P

I-229 SB O
N-RAM

P
I-229 NB ON-RAMP

I-229 SB O
FF-RAM

P

SSMH-P1

SSMH-P4

SSMH-P2

SSMH-P5

SSMH-P6

08C0004B

06A0006

08C0006A

SSMH-P7

RAM
P D

PROP. 41ST ST

10TH AVE

38TH
 ST

PHASE Y1-1A
INSTALL WATER MAIN TO
10TH AVE / PAM RD

SSMH-P3

08C0007
PHASE Y1-1B
INSTALL SANITARY SEWER
TO 10TH AVE / PAM RD

RAMP C

R
AM

P G

R
AM

P F RA
M

P 
B RAMP A

R
AM

P 
E

PHASE Y1-1B
INSTALL SANITARY SEWER

FROM 08C0004B TO 08C0007.

PHASE Y1-1B
INSTALL SANITARY SEWER
& WATER MAIN FROM
SSMH-P1 TO 38TH ST.

TEMPORARY PAVEMENT AREA FOR
INTERCHANGE PROJECT. KEEP MANHOLE
CASTING 1' BELOW PROPOSED RIM
ELEVATION. ADJUST TO FINISH GRADE
FOR PERMANENT PAVING.

PHASE Y1-1A
INSTALL TEMPORARY

SANITARY SEWER &
WATER MAIN

CONNECTION.

PHASE Y1-1A
CONNECT TO EXISTING SANITARY SEWER
AND REMOVE / ABANDON EXISTING SEWER
TO EAST PER REMOVAL DRAWINGS..

PHASE Y1-1B:
TEMPORARY WATER TO LINCOLN
H.S.. COORDINATE CONNECTION

TO BUILDING SERVICE WITH
SCHOOL PERSONNEL.

SSMH-P8
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PCN X06A / CIP No. 11100SEQUENCE OF OPERATIONS 16 50

0

feetscale

100 200100

50

PHASE PLAN
PHASING NOTES:
GENERAL:

1. NIGHT CLOSURES PERMITTED. COORDINATE WITH INTERCHANGE PROJECT.
2. SINGLE LANE CLOSURES PERMITTED DURING NON-PEAK HOURS. COORDINATE WITH INTERCHANGE PROJECT.

PHASE YEAR 1 - 1A:
1. CLIFF AVENUE:

A. INSTALL SANITARY SEWER FROM I-229 SB BRIDGE TO SSMH-P1 AFTER BRIDGE REMOVAL. COORDINATE ACTIVITIES
WITH BRIDGE CONTRACTOR.
i.   INSTALL TEMPORARY SANITARY SEWER CONNECTION NORTH OF SSMH-P1 TO EXISTING SEWER (INCIDENTAL).

B. INSTALL WATER MAIN FROM I-229 SB BRIDGE TO TEMPORARY SEWER CONNECTION NORTH OF SSMH-P1.
i.   INSTALL TEMPORARY WATER MAIN CONNECTION TO EXISTING WATER MAIN (INCIDENTAL).

2.  41ST STREET:
A. INSTALL SANITARY SEWER FROM SSMH-P1 TO SSMH-P6.
B. INSTALL WATER MAIN ALONG 41ST ST TO PAM RD.

PHASE YEAR 1 - 1B
1. CLIFF AVENUE:

A. INSTALL SANITARY SEWER AND WATER MAIN FROM PHASE 1-1A TEMPORARY CONNECTION TO 38TH ST.
B. TEMPORARY WATER SERVICE TO BE IN PLACE PRIOR TO WATER SHUT OFF FOR WATER MAIN INSTALLATION ON

CLIFF AVE.

   2.  PAM ROAD
C. INSTALL SANITARY SEWER FROM LINCOLN H.S. TO PAM RD.

PHASE YEAR 2 - 2C
1. CLIFF AVENUE:

A. INSTALL SANITARY SEWER FROM EXISTING MANHOLE  06A0006 TO TEMPORARY SEWER CONNECTION SOUTH OF
SSMH-P1.

B. INSTALL WATER MAIN FROM SOUTHERN EXISTING CONNECTION TO PHASE YEAR 1 - 1A TEMPORARY CONNECTION.
C. TEMPORARY WATER SERVICE TO BE IN PLACE PRIOR TO WATER SHUT OFF FOR WATER MAIN INSTALLATION ON

CLIFF AVE.
                  i.  INSTALL 12" AGGREGATE BASE COURSE 4" TEMPORARY ASPHALT PAVEMENT ON DISTURBED TRAFFIC LANES.
                      COORDINATE PAVEMENT LOCATION AND CONSTRUCTION WITH INTERCHANGE PROJECT.

D. COORDINATE UTILITY INSTALLATION WITH BRIDGE REMOVAL OPERATIONS.

PHASE YEAR 1-1A

PHASE YEAR 1-1B

PHASE  YEAR 2 - 2C
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REMOVAL QUANTITIES STA. 51+17.9 - STA. 55+58.2
2 - REMOVE SANITARY SEWER MANHOLE
425 LF - REMOVE SEWER PIPE

1 - REMOVE FIRE HYDRANT
2 - REMOVE VALVE BOX
331 LF - REMOVE WATER MAIN

REMOVE VALVE BOX

REMOVE SANITARY
SEWER MANHOLE

REMOVE SEWER PIPE

REMOVE WATER MAIN

REMOVE FIRE HYDRANT

REMOVE VALVE BOX

PAM RD

CL
IF

F 
AV

E

REMOVE MANHOLE
FRAME  LID.

PROTECT MANHOLE

41ST ST

REMOVAL QUANTITIES STA. 25+86.9
1 - REMOVE FIRE HYDRANT
1 - REMOVE VALVE BOX
10 LF - REMOVE WATER MAIN

CURB & SIDEWALK REMOVALS BY OTHERS

CURB, SIDEWALK,
PAVEMENT, AND DRIVEWAY
REMOVALS BY OTHERS

REMOVE MANHOLE
FRAME  LID.

PROTECT MANHOLE

CLEAR & GRUB TREE
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REMOVAL QUANTITIES STA. 28+33.5 (41ST ST) - STA. 120+66.2 (CLIFF AVE)
580 LF - ABANDON SANITARY SEWER PIPE (INCIDENTAL)
4 EA - 8" SEWER PLUG
2 - REMOVE SANITARY SEWER MANHOLE
190 LF - REMOVE SEWER PIPE

4 - REMOVE VALVE BOX
1 - REMOVE FIRE HYDRANT
830 LF - REMOVE WATER MAIN

REMOVE WATER MAIN

REMOVE VALVE BOX

REMOVE MANHOLE
(SANITARY)

41ST ST

REMOVE FIRE HYDRANT

REMOVE MANHOLE
(SANITARY)

41ST ST

CL
IF

F 
AV

E

REMOVE SANITARY SEWER AS NEEDED
FOR WATERMAIN CONSTRUCTION AND
PLACE 8" PIPE CAPS ON ENDS OF SEWER
TO BE ABANDONED IN PLACE.

NOTE:
EXISTING SANITARY SEWER TO REMAIN IN PLACE AND IN SERVICE UNTIL
PROPOSED SEWER IS INSTALLED FROM SSMH-1 - SSMH-6 THE EXISTING
MANHOLES CAN THEN BE REMOVED AND PIPE ENDS PLUGGED AFTER
COMPLETION OF THE PROPOSED SANITARY SEWER.

CURB, SIDEWALK,
PAVEMENT, AND DRIVEWAY
REMOVALS BY OTHERS

CURB, SIDEWALK,
PAVEMENT, AND DRIVEWAY
REMOVALS BY OTHERS
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REMOVAL QUANTITIES STA. 106+86.6 - STA. 125+11.9
215 LF - ABANDON SANITARY SEWER PIPE
5 - REMOVE MANHOLE (SANITARY)
1400 LF - REMOVE SEWER PIPE

1 - REMOVE FIRE HYDRANT
7 - REMOVE VALVE BOX
2050 LF - REMOVE WATER MAIN
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8" WATER MAIN

STA.700+08.1 0.0' LT TO 704+67.7 0.0' LT
INSTALL 8" X 330' PVC WATER MAIN
INSTALL 8" X 130' RESTRAINED JOINT PVC PIPE

STA.700+08.0 0.0' LT TO 704+67.7 0.0' LT
1 - 8" X 6" MJ REDUCER
1 - 8" M.J. GATE VALVE WITH BOX
2 - 8" M.J. 45° BEND (VERTICAL)
1 - 8" M.J. 11.25° BEND
1 - 8" M.J. 22.5° BEND
1 - 6" M.J. RESTRAINING DEVICE
11 - 8" M.J. RESTRAINING DEVICES
50 LF 20" DIP CASING PIPE
1 - CUT & TIE TO EXISTING WATER MAIN

STA.25+84.62 29.9' LT
INSTALL 6" X 15' PVC WATER MAIN
1 - HYDRANT
1 - 6" X6" M.J. TEE
1 - 6" MJ. GATE VALVE & BOX
6 - 6" M.J. RESTRAINING DEVICE
2 - CUT & TIE TO EXISTING WATER MAIN
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PAM ROAD

8" WATER MAIN

EX 6" WATER MAIN

STA.704+67.7 0.0' RT TO 708+40.6 0.0' LT
INSTALL 8" X 288' PVC WATER MAIN
INSTALL 8" X 85' RESTRAINED JOINT PVC PIPE

STA.704+67.7 0.0' RT TO 708+40.6 0.0' LT
1 - 8" M.J. 45° BEND
2 - 8" M.J. 22.5° BEND (VERTICAL)
1 - 8" X 8" M.J. TEE
1 - 8" M.J. GATE VALVE & BOX
1 - 8" X 6" M.J. REDUCER
1 - 6" M.J. RESTRAINING DEVICE
11 - 8" M.J. RESTRAINING DEVICES
1 - CUT & TIE TO EXISTING WATER MAIN
20 LF 20" DIP CASING PIPE

STA. 708+30.7 0.0' LT
INSTALL 8" X 10' PVC WATER MAIN
1 - CUT & TIE TO EXISTING WATER MAIN
1 - 8" M.J. GATE VALVE & BOX
1 - 12" X 8" M.J. REDUCER
4 - 8" M.J. RESTRAINING DEVICES
1 - 12" M.J. RESTRAINING DEVICE
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CLIFF AVE

23

STA. 106+82.8 53.2' RT TO 110+74.6 3.4' LT
INSTALL 16" X 280' PVC WATER MAIN
INSTALL 16" X 112' RESTRAINED JOINT PVC PIPE
1 - 16" M.J. SLEEVE
1 - 16" M.J. GATE VALVE WITH BOX
1 - 16" 22.5° M.J. BENDS
2 - 16" 45° M.J. BENDS
12 - 16" M.J. RESTRAINING DEVICES
20 LF - 24" DIP CASING
1 - CUT & TIE TO EXISTING WATER MAIN

STA. 109+63.3 3.5' RT
INSTALL HYDRANT ASSEMBLY
56' PVC WATERMAIN
1 - 16" X 6" MJ. TEE
1 - 6" MJ. GATE VALVE WTIH BOX
1 - HYDRANT
4 - 6" MJ. RESTRAINING DEVICE

STA. 108+84.7 1.1' RT TO 60.6' LT
65 LF 1.25" SERVICE PIPE
1 - 16" X 1.25" SADDLE AND CORPORATION STOP
1 - 1.25" CURB STOP & BOX

INSTALL SERVICE
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HPROPOSED WATER MAIN CASING
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24

16" WATER MAIN

STA. 110+74.6 3.4' LT TO 119+10.6 0.4' LT
INSTALL 16" X 643' PVC WATER MAIN
INSTALL 16" X 195' RESTRAINED JOINT PVC PIPE
4 - 16" M.J. 22.5° BEND
3 - 16" MJ GATE VALVE & BOX
16 - 16" MJ. RESTRAINING DEVICES
40 LF 24" DIP CASING PIPE
40 LF 24" DIP CASING PIPE (TRENCHLESS CONSTRUCTION)

CLIFF AVE

I-229 NB

I-229 SBI-2
29

 N
B

ON R
AM

P

I-229 NB
ON RAMP

I-229 NBOFF RAMP

I-2
29

 S
B

ON R
AM

P

I-229 SBOFF RAMP

STA. 114+00.0 0' LT
INSTALL 1" X 88' COPPER PIPE
1 - 16' X 1" CORPORATION & TAPPING SADDLE
1 - 1" CURB STOP & BOX

BRING SERVICE PIPE TO SURFACE.
BACKFLOW PREVENTOR TO BE INSTALLED
BY OTHERS. VERIFY LOCATION OF PIPE
RISER WITH LANDSCAPING PLAN.

INSTALL SERVICE
FOR IRRIGATION
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25

16" WATER MAIN

STA. 119+10.6 0.4' LT TO 120+84.1 8.0' RT
INSTALL 16" X 52' PVC WATER MAIN
INSTALL 16" X 120' RESTRAINED JOINT PVC PIPE
1 - 16" M.J. 11.25° BEND
4 - 16" M.J. 22.5° BEND
1 - 16" M.J. GATE VALVE WITH BOX
12 - 16" M.J. RESTRAINING DEVICES
40 LF 24" DIP CASING PIPE

I-2
29

 S
B

O
FF

 R
AM

P

I-229 SB

ON RAMP

STA. 118+60.3 0' RT
INSTALL HYDRANT ASSEMBLY
30' PVC WATERMAIN
1 - 16" X 6" M.J. TEE
1 - 6" M.J. GATE VALVE WITH BOX
1 - HYDRANT
4 - 6" M.J. RESTRAINING DEVICE

STA. 117+57.3 0' LT
INSTALL 1" X 58' COPPER PIPE
1 - 16' X 1" CORPORATION & TAPPING SADDLE
1 - 1" CURB STOP & BOX

BRING SERVICE PIPE TO SURFACE.
BACKFLOW PREVENTOR TO BE INSTALLED BY
OTHERS. VERIFY LOCATION OF PIPE RISER
WITH LANDSCAPING PLAN.

INSTALL SERVICE
FOR IRRIGATION
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26

16" WATER MAIN

EX 16" WATER MAIN

INSTALL SERVICE

STA. 120+84.1 8.0' RT TO 127+24.83 2' LT
INSTALL 16" X 601' PVC WATER MAIN
INSTALL 16" X 40' RESTRAINED JOINT PVC PIPE
1 - 16" MJ. GATE VALVE WITH BOX
1 - 16" MJ. SLEEVE
4 - 16" MJ. RESTRAINING DEVICES
20 LF 24" DIP CASING PIPE
1 - CUT & TIE TO EXISTING WATER MAIN

38TH
 STR

EET

VERTICAL BEND IF NEEDED
TO CONNECT TO EXISTING
SERVICE.

STA. 125+59.5 1.6' LT TO 61.6' LT
INSTALL SERVICE
65 LF 1.50" SERVICE PIPE
1 - 16" X 1.50" SADDLE AND CORPORATION STOP
1 - 1.50" CURB STOP & BOX

STA. 126+27.1 1.5' LT
INSTALL SERVICE  4" X 8' PVC WATER MAIN
1 - 16" X 4" MJ TEE
1 - 4" MJ GATE VALVE & BOX
1 - 4" MJ SLEEVE
5- 4" MJ RESTRAINING DEVICES
2 - 16" MJ. RESTRAINING DEVICES
1 - CUT & TIE TO EXISTING WATER MAIN

STA. 123+16.8 0.8' LT
INSTALL HYDRANT ASSEMBLY
80' 6" PVC WATERMAIN
1 - 16" X 6" MJ. TEE
1 - 6" MJ. GATE VALVE WITH BOX
1 - HYDRANT
4 - 6" MJ. RESTRAINING DEVICE
2 - 16" MJ. RESTRAINING DEVICES

STA 123+30.6  0.7' LT
INSTALL SERVICE  6" X 10' PVC WATER MAIN
1 - 16" X 6" MJ TEE
1 - 6" MJ GATE VALVE WITH BOX
1 - 6" MJ SLEEVE
7- 6" MJ RESTRAINING DEVICES
2 - 16" MJ. RESTRAINING DEVICES
1 - CUT & TIE TO EXISTING WATER MAIN
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305 LF 18" SANITARY SEWER @ 0.10%

SSMH-P3

INV=1399.68 (10") (S)
INV=1399.66 (18") (SW)
INV=1399.66 (18") (NE)
INV=1400.45 (8") (N)

STA = 54+38.20, 0.0' L
TC=1406.08
DEPTH=6.42'

120 LF 18" SDR-35 PVC @ 0.11%

P-16" WM

P-24" CASING

P-8" WM
20 LF 24" STEEL @ 0.10%.

08C0007

INV=1399.98 (18") (NE)
INV=1400.60 (8") (N)
INV=1401.11 (6") (SE)
INV=1399.98 (18") (SW)

STA = 51+32.98, 0.0'
TC=1405.76
DEPTH=5.78'

08C0006

INV=1399.61 (18") (SW)
INV=1399.61 (18") (NE)
INV=1400.86 (6") (NW)
INV=1400.86 (6") (N)

STA = 53+91.36, 0.7' R
TC=1405.61
DEPTH=6.00'
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INV=1400.46 (8") (N)
INV=1399.68 (10") (S)
INV=1399.66 (18") (NE)
INV=1399.68 (18") (SW)

STA = 54+39.37, 0.2' R
TC=1406.66
DEPTH=7.00'

08C0004B

INV=1399.53 (18") (SW)
INV=1399.53 (18") (NE)

STA = 55+58.29, 0.1' R
TC=1407.68
DEPTH=8.15'

EXISTING GRADE
FINISHED GRADE FINISHED GRADE

305 LF 18" SANITARY SEWER @ 0.10%
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20 LF 24" STEEL @ 0.11%
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362 LF 10" SDR-35 PVC @ 0.28%
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362 LF 10" SANITARY SEWER @ 2.26%
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37 LF 8" SDR-35 PVC @ 0.38%
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INV=1401.58 (8") (N)
INV=1401.48 (8") (S)
INV=1401.67 (8") (W)

STA = 126+36.86, 14.6' L
TC=1409.27
DEPTH=7.79'

88 LF 8" SANITARY SEWER @ 2.50%
190 LF 8" SANITARY SEWER @ 0.54%
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INV=1403.89 (8") (N)
INV=1403.79 (8") (S)

STA = 127+25.25, 16.1' L
TC=1411.86
DEPTH=8.07'

134 LF RCP Class III @ 1.09%

508

8" S

V

T

R

B
PROPOSED TEE
PROPOSED BEND
PROPOSED SLEEVE
PROPOSED REDUCER
PROPOSED VALVE
PROPOSED HYDRANT

PROPOSED STORM SEWER
PROPOSED SANITARY SEWER
PROPOSED 6" WATER MAIN
PROPOSED 8" WATER MAIN
PROPOSED 16" WATER MAIN16''W

8''W
6''W S

HPROPOSED WATER MAIN CASING
PROPOSED SANITARY SEWER CASING

UTILITY LEGEND

0

feetscale

20 4020

10

CLIFF AVENUE SANITARY SEWER LAYOUT

CLIFF AVENUE
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80

85

90

STA. 125+96.2 15.3' LT
40 LF - 6" SANITARY SERVICE
1 - 8" X 6" WYE/TAP
2 - SEWER BENDS (INCIDENTAL)
1 - SEWER COUPLING

38TH
 ST

CONNECT TO EXISTING SANITARY SEWER.
VERIFY ELEVATION.
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_[ Tolerances 0-1/2"(Iow) for all streets 

----7~~~~~1------:_ Surfacing 

Maximum distance 12" Maximum adjustment height - 14" 

1. 3" Maximum lifts 
2. Minimum depth 6" 
or equal to bottom of 
adjusting rings 

Adjustment rings per specifications 

Notes: 

1. The adjustment of manhole and junction box castings involves adding or 
removing adjusting rings under the frame. If the elevation of the cover is too high, ii may 
be necessary for the contractor to remove the upper course of brick and/or break down 
the concrete walls in the manhole or junction box and seat the frames in mortar, so that 
the elevations for the covers are flush with the top of the finished surface. Adjustment of 
frame and covers shall be in accordance with this standard plate and the supplemental 
standard specifications for sanitary sewer construction . 

2. Manhole and casting shall be adjusted to final grade prior to placement of 
surfacing. 

3. If the O" to 1/2" tolerance cannot be met by adjusting the manhole casting and 
cover prior to placement of the surfacing, then the contractor shall be required to adjust 
the casting using a cutout. The pavement must be replaced with material that matches 
the adjacent surfacing at no additional cost to the City. 

4. Concealed pick holes and the seal between the frame and cover shall be 
protected from asphalt, concrete pavement, slurry seal and soil. It shall be the 
contractor's responsibility to provide a system to prevent material from entering the 
concealed pick hole and frame and cover seal during the work. 

5. For slurry seal projects, the entire manhole cover and frame shall be protected 
from the slurry seal installation. 

6. Compaction testing shall be performed within 4' of each manhole. 

7. If the surfacing settles below the top of casting during the two-year warranty 
period, the manhole casting must be cut out and adjusted to meet the tolerance shown 
above at no additional cost to the City. 

Revised : November 2021 

CITY OF SIOUX F ALLS 

PUBLIC WORKS 
Providing a Better Quality of Li fe for You ! 

Manhole Casting and 
Cover Adjustment -

City Streets 

Specification 
Reference 

No. 671 

Plate 
Number 

671.05 SP 

~ 
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Concrete Thrust Blocks 

i 
3" 

LMin. 3" 

D Min.=3D 

ii!! 
Undisturbed soi~ 

m I 

~---s::2r-~-----;-t ;
2 

Mmf30 

~---~ca 

Not less than 6" 

;; 
Min.=3D 

Undisturbed so~ 

Plan View Section View Plan View Section View 

90 - Degree Bend 11 1 /4 - Degree, 22 1 /2 - Degree and 45 - Degree Bends 

D/2 

'---~~~--cc-'!! 
Not less than 6" 

1 1~~-
1=.J,---lJ)'_,JHit...,IBII-,® t=lil!lil-'ll~'.TT'=a,t!cID'!JJtc'.D'-/Il'# r~ Place double layer of tar paper between 

; concrete blocking and plug to permit easy 
: removal for future extension of water main 

Minl.0 30 l o 

. 45°' 

~fil~~-~im11ln1w;.;!!I;=~~-----

Plan View Section View 

Tee S.J./M.J. Plug 

Revised: December 2020 

Concrete Thrust Blocks 

C ITY OF SIOUX FALLS Specification Plate 
PUBLIC WORKS Reference Number 

No. 900 900.01 ) 
L--______________________________ ____., _______ ......_ ___ ........_ __ ~ 

Provid ing a Better Quality of Life for You! 
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Valve Box Extension 
(or replacement of top section) 

Proposed street surface 
Varies 

Existing surface 

Adjustment 
(Maximum = 9") 

Valve Box Extension Notes: 
1. Use this method if top section of valve 

box cannot be extended to meet 
proposed grade. 

2. If the top section of valve box will not 
accept the riser, replace the top and 
center section as shown in detail for 
valve box replacement. 

General Notes: 

Maximum limits 
of excavation 

for "extension" 
pay item. 

1. Non-threaded adjustments will not be allowed. 

Screw type 
adjustable riser 

No Scale 

Undisturbed earth 

Fill any excavated 
area with clean 
sand or gravel 

2. Plumb valve box prior to backfilling. All valve boxes shall be adjusted to be flush with the pavement surface prior to placement of the pavement 

surfacing. The allowable vertical tolerance between the pavement surface and any part of the valve box shall be 0" to~" low. In no case shall the valve 
box be above the surface of the pavement. 

3. It shall be the contractor's responsibility to provide a system to prevent material from entering the valve box during the work. 

4. All adjustments shall be completed prior to opening up the street to traffic. 

Valve Box Installation 

~------~ 
\ ' I 
I 
I 

No Scale 

Proposed street surface 

Existing surface 

Undisturbed earth 

Backfill excavation 
area with clean 
sand or gravel 

Revised: December 2020 

Valve Box Installation and Extension 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Provid ing a Better Quality of Life for You! 

Specification 
Reference 
No.900 

Plate 
Number 
900.02 ) 

---------------------------------------------------------------------------------------...-":.A. SEH 
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Pavement 
thickness 

Base course 
thickness 

Spin Up Method 

Adjust (spin) up 
to finished grade 
see notes for tolerance 

Undisturbed 
earth 

Fill any excavated 
area with selected 
sand or gravel 

Valve Box Adjustment 

Spin Up Method: 

1. Use this method if top section of valve box can be 
adjusted to finished grade. 

2. If the O" to 1/2" tolerance cannot be met by the "spin 
up" method on asphalt streets, then the contractor shall 
be required to adjust the valve box by the circular 
cutout method. This additional work, if required, shall 
be incidental to the "valve box adjustment" bid item. 

3. If the O" to 1/2" tolerance can not be met by the 
"spin up" method on concrete streets, the repair 
method will be determined by the engineer. This 
additional work shall be incidental to the "valve box 
adjustment" bid item. 

4. If the valve box needs minor adjustment, a minimal 
amount of heat can be applied to break the bond 
between the valve box and the asphalt. Full depth 
heating of the asphalt will not be allowed. If the asphalt 
appears to show signs of deterioration, it will be at the 
discretion of the engineer to require the cut out 
method. 

A 

Cutout Method 

Circular Valve Box Cutout 

A 

#4 Epoxy coated steel 
hoops place at mid-slab 

Cut Out Method: 

1. The circular concrete cutout shall be centered on 
the valve box frame. 

2. The circular concrete cutout shall be constructed 
after the installation of the top lift of asphalt. The 
pavement shall be sawed full depth with a vertical 
face. The contractor shall ensure that the adjacent 
asphalt surface is left intact and undamaged when 
removing the circular cutout. 

3. The circular concrete cutout diameter shall be 24". 

4. Apply tack coat to the vertical asphalt surfaces 
prior to placement of concrete cutout. 

5. Class M6 concrete shall be used for the cutout. 
Fast track concrete may be used at the discretion of 
the engineer. 

6. Steel reinforcing shall be epoxy coated grade 40. 

7. Steel reinforcing shall consists of #4 hoops 
(variable length) supported by approved chairs. 

i-------24"------

No Scale 
Aggregate Base~ 

General Notes: 
1. Non-threaded adjustments will not be allowed. 

2. Plumb valve box prior to backfilling. All valve boxes shall be adjusted to be flush with the pavement surface prior to placement of the pavement 

surfacing. The allowable vertical tolerance between the pavement surface and any part of the valve box shall be O" to~" low. In no case shall the valve 
box be above the surface of the pavement. 

3. It shall be the contractor's responsibility to provide a system to prevent material from entering the valve box during the work. 

4. All adjustments shall be completed prior to opening up the street to traffic. 

Section A-A 

6" minimum depth 

8. Maintain a minimum of 2" clearance on all steel 
reinforcing. 

9. All work associated with constructing the circular 
concrete cutout, including, but not limited to: all 
materials, sawing, steel reinforcing, chairs, concrete, 
labor, tools, removal and replacement, excavation 
and backfilling and other appurtenances shall be 
incidental to the "valve box adjustment" bid item. 

Revised : December 2020 

Valve Box Adjustment 

CITY OF SIOUX FALLS Specification Plate 
PUBLIC WORKS Reference Number 
Providing a Better Quality of Life for You! No. 900 900.03 --------------------------------------------------------~ 
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Hydrant Connection 

36" From back of curb for sidewalk with boulevard 
24" From back of curb for curbside sidewalk 

Minimum of 18" 

Fire Hydrant Marker 

60" X 3/8" Ground rod taped 
to fire hydrant barrel. Extend 

-, 11 

I 

Valve box 

Lrnd, 
Ground line groove 

1/ ground rod to bottom of bolted 
flange. 

=i 11 

111 
=' 11 

11 I= I 
-11, 

=, I i=li------~-m--m---' 
i=i I= 6" PVC or D.I. Pi e 

11 i-11 ;L~ , = .,-,--'--,!_ ,-11.c..cJ-I I _llll_Ll7--'-'--1 · l.c..cl- 1~111.c..cl'l~'l lill~,,,,. __ , 
7TT- TT) 17 11 11 -- ''I I l l - 111 l ''--111 1 '' _i-,--;i ' ,,_ :,..,-~ ~~;ii;j_ __ _j 

Mechanical joint tee ~Undisturbed earth 

Concrete block or poured 
concrete against undisturbed earth 

General Notes: 
1. Hydrant grade to be shown on plans. 
2. Valve on fire hydrant lateral shall be restrained. 
3. All exposed pipe joints shall be restrained on hydrant lateral. 
4. Install V-bio polywrap on fire hydrant barrel to the ground surface before installing 

tracer wire system. Do not cover weep holes with polywrap. 

CITY OF SIOUX F ALLS 

PUBLIC WORKS Hydrant Connection 
Providing a Better Quality of Li fe for You I 

12 Ga. tracer wire 

1 1 /2" Crushed stone 
approx. 1/3 Cu.Yd. , 
with 2 layers No. 15 
tar paper or heavy 
duty construction 
grade plastic. 

Concrete thrust 
block - to be carried 
to undisturbed soil 
(approx. 0.25 Cu.Yd.) 

Revised: December 2020 
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Number 
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Clamp tracer 
wire to bottom of 
60" X 3/8" ground 
rod 

Fire Hydrant Marker 

Extend ground rod to bottom of bolted flange 

Ground line groove 

Tape ground rod to fire hydrant 
barrel in at least 4 locations 

Install polywrap on fire hydrant 
barrrel before installing tracer 
wire system 

Tracer Wire Detail at Fire Hydrant 
Not to scale 

Existing pipe / 
and fitting 

Hydrant barrel 

\_ 
Install minimum 60" long 
ground rod at tracer system 
terminal points. Use clamp to 
connect tracer wire to ground 
rod . 

Hydrant valve 

Hydrant tee 

Tracer Wire Detail 
Not to scale 

Tracer Wire Splice Detail 
Not to scale 

12 AWG tracer wire 

Splice as required 
(see detail above) 

Fasten to midpoint of each 
pipe section with plastic tape. 

Revised : December 2020 

Tracer Wire 

C I TY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Specification 
Reference 
No. 900 

Plate 
Number 
900.07 

----------------------------------~ 
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CITY O F S I OUX FALLS 

PUBLIC WORKS 
Provid ing a Better Quality of Life for You ! 

Cast iron valve box 

Mechanical joint gate valve 

2-8" X 4" X 16" 
Concrete blocks 

PVC Gate Valve Installation 
Not to scale 

PVC Gate Valve Installation 
Specification 
Reference 

No. 900 

Revised : January 1999 

Plate 
Number 

900.08 

Casing spacers shall be spaced 
a maximum of one foot from 

each side of joint 

End seal 

Six to eight feet maximum 
between spacers 

Steel Casing 

Elevation 

Casing spacers and end seals shall be manufactured by Advanced Products 
and Systems, Inc. P.O. Box 60399 Lafayette, LA. 70596-0399 or equal and 
meet these requirements. 

Casing Spacers - Model SSl-8 (Pipe sizes 24 inches in diameter and smaller) or 
Model SSl-12-2 (pipe sizes 30 inches in diameter and greater) 
with T-304 stainless steel spacer. 

Band - 10 Gauge T-304 stainless steel. 
Riser - 10 Gauge T-304 stainless steel. 

Runners - Two inch wide minimum glass reinforced plastic. The 
number of risers shall be as recommended by the 
manufacturer, but four is the minimum. 

Studs, Nuts and Washers - T-304 stainless steel. 

Heights - As required for center restraining 

End Seals - Conical shaped wrap-around 1/8 inch rubber with T-304 
stainless steel straps. 

Casing pipe must conform to ASTM A53 grade B minimum 

yield strength of 35,000 pounds per square inch. 

Stud , nuts 
and washers 

Band with liner 

Casing spacer 

Steel casing 

Runner 

Carrier pipe 

Pipe Size Casinq Size 

4" 10" 

6" 12" 

8" 16" 

10" 18" 

12" 20" 

16" 24" 

20" 30" 

24" 36" 

30" 42" 

>36" * 

Section A-A *As recommended by manufacturer 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Standard Casing/Carrier 
for Water Pipe 

Revised: December 2020 

Specification 
Reference 

No.900 

Plate 
Number 

900.09 
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Water Main Bedding 

~ 

Pipe Size 
Trench Width Trench Height Diameter 

4" 28" 16" 

6" 30" 18" 

8" 32" 20" 

10" 34" 22" 

12" 36" 24" 

16" 40" 28" 

20" 44" 32" 

24" 48" 36" 

30" 60" 42" 

Native backfill 
material if 
suitable 

Trench Area 

3.11 Sa.Ft. 

3.75 Sa.Ft. 

4.44 Sa.Ft. 

5.19 Sa .Ft. 

6.00 Sq.Ft. 

7.78 Sq.Ft. 

9.78 Sa.Ft. 

12.00 Sq.Ft. 

17.50 Sa .Ft. 

* If >30" use dia./2 on each side of water main pipe. 

* Length based on one (1 ) foot of main. 

CITY OF SIOUX F ALLS 

Pipe Area 

.09 Sq.Ft. 

.20 Sa.Ft. 

.35 Sa.Ft. 

.55 Sa.Ft. 

.79 Sq.Ft. 

1.40 Sq.Ft. 

2.18 Sa.Ft. 

3.14 Sa.Ft. 

4.91 Sa.Ft. 

PUBLIC WORKS Water Main Bedding 
Providing a Better Quality of Life for You! 

Water main bedding material 

Trench stabilization material 
(if required by engineer) 

Water Main Water Main 
Bedding Mat. Bedding Mat. 

Area Tons/LF 

3.02 Sa.Ft. 0.21 

3.55 Sa.Ft. 0.25 

4.10 Sa.Ft. 0.29 

4.65 Sa.Ft. 0.33 

5.22 Sq.Ft. 0.37 

6.38 Sq.Ft. 0.45 

7.60 Sa.Ft. 0.53 

8.86 Sa.Ft. 0.62 

12.59 Sa.Ft. 0.88 

Revised : December 2020 

Specification 
Reference 

No.900 

Plate 
Number 

900.11 

Water Main Insulation 

Finished Surface 

Horizontal Insulation 

X 

-=111'--'I I 1:-1 I lc 
- Ille 
11-

- 1=-
-=II' 

=11-
1 1:-

I 1-;-=, ~ 

-ill" 

l II~ 
'°=:II 
11-

p 7 7 7 7 7 7 z 7 7 7 7 7 7 7 ,_t(2"min . nllJ 
II Water main bedding material 

Undisturbed earth 

If the full width of W is not 
practical than an inverted "u" 
should be used. 

Finished Surface 

*Vertical legs (b) Should extend at 
least to the bottom of the pipe. 

6" Min. 

8 

Inverted "U" Insulation 

W=3D+2[F-(X+D+0.5)] 

W=Width of insulation , Ft. 
D=Pipe diameter, Ft. 
X=lnsulation depth, Ft. 
F=Frost depth, Ft. (use 6') 

!=Insulation thickness, In. 
(2" minimum) 

X+0.5'=Pipe depth 

II 

a+ 2b ~ W 

**This detail is a general guideline. Insulation of water main will be determined on a case by case situation depending on the following 
factors: depth, pipe diameter, flow, location, and proximity to bedrock. Insulation material and installation methods should follow the 
water main supplemental specification Sec. 300. 

CITY OF SIOUX FALLS 

PUBLIC W ORKS 
Providing a Better Quality of Life for You! 

Water Main Insulation 

Revised : December 2020 

Specification 
Reference 

Plate 
Number 

No. 900 900.13 
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General Notes: 
1. Curb stop boxes located within concrete or asphalt (driveway, sidewalk, parking and street) shall be fitted 

with a valve box top extension (8" minimum length) and 5.25" drop lid. The curb stop will be centered within 
the valve box top extension. The valve box top extension will sit flush with the finish grade. 

2. The ball valve operational nut shall be located on the top half of the corporation stop upon installation. 

New saddle and ball 
valve corporation stop 

(No lead) 

using concrete 
(By contractor) 

Water main pipe 

Contractor furnished/installed 
bedding material 

~ Finished grade 
I / (See note) 

'[~Tll1:__:l'Tf'.__'.j"'._' i"f1 I I ~ -I 11 • 1 ~ 'f~"l'..JtJ 

6' 
Min. 
Bury 

'- I / 

I I I 

I 
I 

I Valve box 

I ~ top extension 
/ (See note) 

I I 
L _ J 

-
-

/New curb box 

New ball valve curb stop 
(No lead) 

\_ Support curb stop with minimum 
of 6" of bedding material 

Revised: December 2020 

Water Service Installation 

CITY OF SIOUX FALLS Specification Plate 
PUBLIC WORKS Reference Number 
Provid ing a Better Quality of Life for You 1 No. 900 900.15 
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ALL WATER MAIN SHALL BE INSTALLED WITH APPROVED JOINT RESTRAINT 
CLAMPS, RODS, AND DEVICES AS ACCEPTED BY THE ENGINEER AT EACH 
FITTING. BASED UPON A 150 PSI TEST PRESSURE AND 8.0' COVER. THE 
FOLLOWING SHOWS THE MINIMUM LENGTH OF PIPE EACH WAY OF A 
FITTING TO BE RESTRAINED. 

DEAD END 
TEE BRANCH 

PIPE DIAMETER OR 90° BEND 45° BEND 22 1/2° BEND 

6" 23 LF 7 LF 0 LF 
8" 30 LF 10 LF 2 LF 
10" 38 LF 12 LF 3 LF 
12" 50 LF 14 LF 3 LF 
16" 72 LF 24 LF 10 LF 

WHERE RESTRAINED JOINTS ARE REQUIRED AND THE PIPE IS IN A CASING 
NEAR THE FITTING TO BE RESTRAINED, THE LENGTH OF PIPE IN THE 
CASING SHALL NOT BE INCLUDED IN THE LENGTH OF PIPE NECESSARY 
TO DEVELOP SUFFICIENT SOIL FRICTION TO OVERCOME THRUST. 

ALL HYDRANTS, VALVES, SERVICES, FITTINGS AND PLUGS, STUBS AND 
EXTENSIONS, AND BLIND FLANGES USED FOR RETAINING WATER PRESSURE 
MUST BE TIED WITH TIE RODS OR RISER CLAMPS AND MEGA LUG 
COMBINATION AS A PRESSURE RESTRAINT. ALL TIE RODS OR BARE 
METALS SHALL HAVE TWO COATS OF BITUMASTIC OR ACCEPTED EQUAL. 

NTS 

~ 
Revised: 

Oct. 2011 

THRUST RESTRAINT SEH Plate No. 

SEH WAT-18 ~ 
SEH 

FOR BIDDING PURPOSES ONLY
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Final Backfill to Grade 

Native material, if satisfactory (if 
native material is not acceptable, 
granular material shall be used and 
compacted to a minimum 95% 
standard proctor density) 

Be=outside diameter of pipe barrel. 
::<, 

-{

Native material , if satisfactory (if 
native material is not acceptable, 

itial backfill granular material shall be used 
and compacted to a minimum 
90% standard proctor density) 

Minimum 6"-9" 

1/2 Be 

1/4 Be (4" Min.) 

Pipe bedding material 
to be hand tamped or 
shovel sliced around 
haunches. 

Note: 

S rin line 

Haunching & bedding 

Pipe bedding material 
(Install to top of pipe) 

Undisturbed soil for 
base (see Note 1) 

1. If base is unstable, trench shall be undercut and stabilized with 
trench stabilization material. Specifications as per 
manufacturer's recommendations and A.S.T.M. C12. 

2. Bedding Material 

95% Passing 3/4" sieve 
95% Retained #4 sieve 

(Clean angular, well-graded, crushed rock. Pea rock may be 
used for sanitary sewer service lines.) 

3. The required bedding material under the bottom of the pipe 
shall be installed prior to pipe installation. 

Revised: September 2020 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You' 

Bedding and Backfill 
Requirements For 4" to 12" 

Sanitary Sewer Pipe 

Specification 
Reference 

No.950 

Plate 
Number 

950.01 

Final Backfill to Grade 

Native material , if satisfactory (if 
native material is not acceptable, 
granular material shall be used and 
compacted to a minimum 95% 
standard proctor density) 

Be=outside diameter of pipe barrel. 
'.I(_'(,~~ 

-{

Native material , if satisfactory (if 
native material is not acceptable, 

itial backfill granular material shall be used 
and compacted to a minimum 
90% standard proctor density) 

Minimum 6"-9" 

1/2 Be 

1/4 Be (4" Min.) 

Pipe bedding material 
to be hand tamped or 
shovel sliced around 
haunches. 

Note: 

S rin line 

Haunching & bedding 

Pipe bedding material 
(Half-way up on pipe) 

Undisturbed soil for 
base (see Note 1) 

1. If base is unstable, trench shall be undercut and stabilized with 
trench stabilization material. Specifications as per 
manufacturer's recommendations and A.S.T.M. C12. 

2. Bedding Material 

95% Passing 3/4" sieve 
95% Retained #4 sieve 

(Clean angular, well-graded , crushed rock.) 

3. The required bedding material under the bottom of the pipe 
shall be installed prior to pipe installation. 

Revised: September 2020 

Bedding and Backfill Specification Plate 
Requirements For 14" to 60" Reference Number 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Sanitary Sewer Pipe No. 950 950.02 ..,__ _______ ......._ ________________ ~ Providing a Better Quality of Life for Youl 

SEH 

FOR BIDDING PURPOSES ONLY
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Manhole cover per standard 
specifications for sanitary sewer 
construction. 

• Adjusting rings are req uired in 
paved areas. Minimum adjustment 
of 2", maximum adjustment 14". 

• Adjustment rings are not allowed 
on manholes placed in non-paved 
areas. Place two layers of butyl 
rope inside bolts located on the 
casting frame, between the casting 
and the manhole. Bolt frame to 
manhole cone using 4 stainless 
steel or galvanized "redhead" 

expansion bolts size ¾" x 2 1" min 

and 1 1" min washers 

Native material or crushed 
rock to form a solid base 

Precast flat top section 
typical joint sealed with 
manhole gasket (typical) 

CITY OF SIOUX F ALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

2' 

5" 

,__---- 4' ---~-, 

External joint seal 
(typical all joints) 

2' - 4' Precast integral base & 
barrel section with approved 
pipe gaskets. 

Manhole gasket 
(typical) 12" Min. 

Typical Precast & Flat Top Section 
(where specified) 

~2' ~ 

>------ 4' ---~-a 

Sanitary Sewer Manhole 

Preformed invert, 2" 
minimum thickness 

Watertight gasket, adapter or sealer, 
press seal gasket corporation psx, 
or equal 

Revised: September 2020 

Specification 
Reference 

No. 950 

Plate 
Number 

950.03 

Existing 
sanitary 

sewer 

Note: 

SDR26 
(ASTM 03034) 
pipe through 
excavation area 

Optional hood 
(as determined 

by engineer) 

Variable 
length 

PVC 45° bend 
(solvent weld) - --i---¼---'-

\ 
0.10' Drop 
Minimum 

1 1 /4" v-notch cut @ 60° to 90° angle 

Reliner inside drop bowl 
secured with 316 stainless 
steel fasteners or engineer 
approved equal 

Drop section secured with 
reliner brand 316 stainless 
steel adjustable clamping 

brackets secured with 
stainless steel fasteners or 

approved equal. (As shown) 

Plan 

Brackets (as needed) 

Brackets (spacing 
required as shown) 

Typical Straight Through Manhole 

2'-0" Max 
spacing between 

brackets 

transition 
to outlet 

Drop pipe 

invert 

The lower bend shall be securely set on the concrete invert and angled to create a smooth transition to discharge with the flow. 
The manhole bench shall be constructed with an invert for the drop pipe to discharge into. When drop sections are added to 
existing manholes, a channel shall be formed in the bench by removing a portion of the bench and forming a flow line to a depth of 
half the pipe radius. 

The PVC drop section shall be secured to the barrel section with approved non-corrosive adjustable clamping bracket(s), and the 
lower bend shall be secured and formed into the bench of the flowline. The drop bowl shall be secured with stainless steel 
fasteners or engineer approved equal and connected to the drop pipe with approved adapters. The drop bowl shall allow clearance 
for maintenance equipment into the existing line. SOR 26 (ASTM 03034) pipe shall be laid through the excavation area (to prevent 
breakage during settlement) and connected to the existing manhole through a manhole boot. The cost of the SOR 26 (ASTM 
03034) pipe shall be absorbed in the unit price bid for the manhole drop section . 

The manhole boot shall be similar to the manhole base section specification minimum of 8" between the opening for the drop 
section and the nearest joint. 

The diameter of the drop pipe shall be the same diameter as the incoming pipe. Revised: November 2018 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Specification 
Reference 

No.950 

Plate 
Number 

950.05 

Sanitary Sewer Manhole 
Bowl Type Drop Section 

For 8"-15" Pipe 

---------------------------~ 
SEH 

FOR BIDDING PURPOSES ONLY
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Taper to 1 /4 pipe depth 
near branch line to 

accommodate camera 
access 

Seal around 
pipe with 

nonshrink grout 

Section A-A 

CITY OF SIOUX F ALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Plan 

Typical Straight Through Manhole 

Fill void with 
backer rod or 
non-rigid foam 
to protect boot 

from grout 

Manhole Bench and 
Invert Detail 

Note: 
The manhole invert shall 
conform to the same I.D. 
dimensions of the pipe 

5" Max below 
springline 

Seal around 
pipe with 

nonshrink grout 
(typical) 

Section B-B 

/Boot 

Revised: September 2020 

Specification 
Reference 

No.950 

Plate 
Number 

950.07 

above 
springline 

Section A-A 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

SDR 35 
fittings where 
appropriate 

Extend pipe 
through manhole. 

Top half of the pipe 
to be cut out and 

bench to be formed 
in field 

Plan 

Connect to sewer ~ 
using Bell End. No 
Couplings allowed. 

Typical Straight Through Manhole 

Fill void with 
non-rigid foam or 

backer rod 
to protect boot 

from grout 

Seal around 
pipe and pour bench with 

concrete per ASTM 
C478 

Section B-B 

Revised: September 2020 

Manhole Bench and 
Pipe Invert Detail 

Specification Plate 
Reference Number 

No. 950 950.08 ) 
----------------~ 

SEH 

FOR BIDDING PURPOSES ONLY
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Minimum manhole drop: 
Same pipe size - 0.1 0 feet 
change in pipe size - match 
0.8 depth point of all lines as a 
minimum, and match tops of 
pipes whenever possible 

Plan 

Section 

Refer to standard plate 950.07 
for pipe sealing detail 

Contractor shall remove part 
of existing concrete bench and 
invert and construct new bench 
and invert to facilitate smooth 
transition into existing inverts. 

Typical Straight Through Manhole 

1-----Taper to 1/4 pipe depth near branch line to 
accommodate camera access 

Smooth 
Transition 
to outlet 

C ITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Li fe for You I 

5" Max 

Re-constructed 
bench and invert 

Connection to 
Existing Manhole 

Note: 
The concrete bench and invert shall 
be angled (30° & 45° degree) to 
discharge with the flow. The manhole 
bench shall be reconstructed with a 
smooth as glass invert for the new 
pipe to discharge into. 

Revised: September 2020 

Specification 
Reference 

No. 950 

Plate 
Number 

950.09 

ri=; 
C I 

,-..---------A--------~., 

----------D----------

L~~----~~ 

1 3/4" 

Note: 

i---------- 21" ----------

,__ _____________ 34" ---------------

Neenah T-Gasket or EJ 
Dovetail Bead Gasket 

Concealed pick holes and the seal between the frame and cover shall be protected from asphalt, 
concrete pavement, chip seal and soil. It shall be the contractors responsibility to provide a system to 
prevent material from entering the concealed pick hole and frame and cover seal during the work. 

Approved Frames: 

Appllcatlons 
Neenah/Deeter El Series El Product Opening for Thickness for Frame Height 

Frame Number Number Lid linl Lid linl linl 

A 

Asphal t and concrete streets less than or 

equal to 6 inches thick R-1772 1022Zl 102310 23 

Asphal t and concrete streets greate rthan 

5 inches thick R-1713 1050Z1 105015 23 

Non-paved easement areas (grass, rock, 

lan dscapin g, etc.) R-1712 1050Z1 105011 23 

Protect ion overcleanouts R-1976 1578Z 157810 11.S 

Approved Lids: 

Lid Applications 
Neenah/Deeter EJ Series EJ Product 

Frame Number Number 

Standard lid for use in all applications R-1772 1020A 102108 

Composite lid with limited applications. 

City engineering approval required 

Protection over cleanouts 

C I TY OF S IOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You' 

N/A COM1020 COM102057 

R-1976 1578A 

Concealed Pick Hole For 
Sanitary Manhole Covers 

157824 

B C 

1.75 7 

1.75 9 

1.75 9 

1.25 8 

Lid Diameter Lid Thickness 

(in) (in) 

D B 

22.75 1.75 

22.75 1.75 

11.25 1.25 

Revised: September 2020 

Specification 
Reference 

No. 950 

Plate 
Number 

950.11 

FOR BIDDING PURPOSES ONLY
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Notes: 

1 /2 0 Stainless 
steel bolt 

Stainless steel washer 

Stainless steel 1 /2" x 1.500 
fender washer 

Note: 2 Bolt assemblies per 
manhole lid 

1. (2) Drill and tap frame for 1/20-13 x 1" ss hex 
HD cap screws with reinforced rubber and 
stainless steel washers. The holes shall be 1 
1/2" deep. 

2. The bolts and threads shall be thoroughly 
coated with an anti-seize lubricant material. 
the anti-seize lubricant material shall be "Zep 
Groovy-Paste" as manufactured by Zep 
Manufacturing Company or approved equal. 

1 3/4" 
1 3/16" 1-1 -~ ~-+-I (Typ.) 

TI 
3" 

------- 27" ------i 

i------ 23 1/2" ---~--i 

1/4" Steel plate 

5/8" --I _j-- 1" 
(Typ.) I -1 i-- (Typ.) n n-----,------,--_i_1 5/8" L.:J 3" ~ 

Note: 
The Neenah R1712 or East Jordan 105021/105011 bolt 
down manhole casting shall be used in all easement areas 
and areas outside of paved roadways, unless otherwise 
notated by the city engineers office. 

------- 27 11 ------i 

II-------- 26" -----~ 
i------ 23" -----

I 
9" 

~--------+--'--~l 

-------24
2

~~2-.. -======~---.I 
i--------- 36" -------~ 

Note: 

(4) - 1 "0 Anchor holes 
on a 30"0 B.C. 

The plate shall be oriented such that when the bolts 
are tightened in a (clockwise) rotation, the plate is 
pulled into the bolt and not pushed away from it. 

Revised: September 2020 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Sanitary Sewer Watertight 
Frame and Bolted Cover 

Specification 
Reference 

No. 950 

Plate 
Number 

950.12 

TYPICAL SANITARY SEWER LESS THAN 12' DEEP 

SANITARY SEWER GREATER 
THAN 12' DEEP 

Location Post 

ROW Line 

7 
12' (Max) 
unless 
otherwise 
specified on 
the plans 

fr/ Lo~tioo Posl 

__,----------~----------~ 

-

' 
I I 

-:1 

I I 
I 

' 

8"x6" wye for 
commercial use 

8"x4" wye for 
residential use 

I-

Bedding and initial backfill ~ ----'--t-t:::1-91 
(see trenching detail) 

Sanitary sewer pipe 

CITY OF SIOUX FALLS 

PUBLIC WORKS 

Service Riser 
1: 1 Max Slope 

1-

I 

2' Minimum into 
undisturbed soil 

-,-
1 

ontractor shall install sewer 
pipe bedding material 

section of pipe 

Revised: September 2020 

Specification Plate 
Reference Number 

Providing a Better Quality of Life for You! 

Typical Sanitary 
Sewer Service and Riser 

No. 950 950.13 , 
----------------~ 

SEH 

FOR BIDDING PURPOSES ONLY
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CASING SPACERS TO BE RECOMMENDED BY MANUFACTURER. 
AT A MINIMUM, SPACERS SHALL BE A MAXIMUM OF 2 FEET 
FROM EACH SIDE OF JOINT AND A MAXIMUM OF 6 FEET 
BETWEEN SPACERS 

L A STEEL CASING 

ELEVATION 

CASING SPACERS AND END SEALS SHALL BE MANUFACTURED BY ADVANCED PRODUCTS AND 
SYSTEMS, INC. P.O. BOX 60399 LAYAYmE, LA. 70596-0399 OR EQUAL AND MEET THESE 
REQUIREMENTS. 

CASING SPACERS - MODEL SSl8. (PIPE SIZES 36 INCHES IN DIAMETER AND SMALLER) 
BAND - 14 GAUGE T-304 STAINLESS STEEL 
RISER - 10 GAUGE T -304 STAINLESS STEEL 

ROLLERS - SHALL BE APOGEE-AERO MANUFACTURED BY ADVANCE PRODUCTS AND 
SOLUTIONS INC. THE NUMBER OF ROLLERS SHALL BE RECOMMENDED BY THE 
MANUFACTURER, BUT FOUR IS THE MINIMUM 

STUDS, NUTS, AND WASHERS - T -304 STAINLESS STEEL. 

HEIGHT - AS REQUIRED FOR CENTER RESTRAINING OR AS SHOWN IN THE DRAWINGS 

END SEALS - CONICAL SHAPED WRAP-AROUND )a INCH SYNTHETIC RUBBER WITH T-304 
STAINLESS STEEL STRAPS 

CASINGS AND CARRIER PIPE: SHALL BE AS SPECIFIED IN THE SUPPLEMENTAL STANDARD 
SPECIFICATIONS, SPECIAL PROVISIONS, OR DRAWINGS 

GROUTING OF THE ANNULAR SPACE WILL NOT BE REQUIRED UNLESS OTHERWISE NOTED 

CARRIER PIPE 

RISER 

STUD, NUTS 
AND WASHERS PIPE SIZE 

4• 

6" 
,__ __ STEEL CASING 

8" 

10· 

12· 

ROLLER 16" 

20· 
BAND WITH PVC LI NER 24" 

SECTION A-A 
30" 

>36" 

CARRIER 
PIPE 

CASING SIZE 

10· 

12· 

16" 

18" 

20" 

24" 

30" 

36" 

42" 

* 
* AS RECOMMENDED BY MANUFACTURER 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Standard Casing/Carrier 
For Sanitary Sewer Pipe 

REVISED: NOVEMBER 2018 

Specification 
Reference 

No. 950 

Plate 
Number 

950.16 

~~~,............F=inished Surface 

nlllmll''I 
-:1 

-:1 

Undisturbed earth 

If the full width of W is not 
practical than an inverted 
"U" can be used. 

~I 
--=1 

1! 
1! 
Tl 
1! 
I 

IT 
II 
IT 
,_ 
~ 

,-

X 

J 

L 
-

Finished Surface 
l.!mlll"i 

7T 

'f 

l 
]-

--

Horizontal Layer Insulation 

Insulation 

w , , "~ ·11 

"'.l'(R. 
6" Min. 
~ --~ .. ,.. 

'I 
~ D -

cL_ - - :J...._ cL_ cL_ 
- - - - - -

Inverted - U Insulation 

l -----a--- ~ 'I :I II,, JS.-;-

*Vertical legs (b) should extend at 
least to the bottom of the pipe. 

>-<6., nM .... 
..,. .-.- IQ 

I' 
II' 

TfTLlllli~ 

_11•· 
-11'' w 

II: 
11 I: 
-

lT: 
II: 

Ill: 
II: 

Ill: 
11 I: 

ill 
-

11 
Ill 

Bedding Materi al 

W=3D+2[F -(X+D+0.5)] 

W=Width of insulation, Ft. 
meter, Ft. D=Pipe dia 

X=lnsulati on depth, Ft. 
pth, Ft. (use 6') F=Frost de 

t=lnsulatio n thickness , In. 
(2" minimum) 

X+0.5'=pipe depth 

,_l.!mllln 

1=-

a=Width of insulation, Ft 
b=Height of insulation 
a=W-2b 

Insulation 

Bedding Material 

Note: This detail is a general guideline. Insulation of sanitary sewer pipe will be determined on a case by case situation depending on 
the following factors: depth, pipe diameter, flow, location, and proximity to bedrock. 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life fo r You! 

Sanitary Sewer & Sump Pump 
Collector Pipe Insulation 

Revised: November 2004 

Specification Plate 
Reference Number 

No. 950 950.17 

----------------~ 
SEH 
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Direction of flow 

Bottom 
marker 
detail 

Q) 
C 

Q) 
a. ·a.. 
0 
C 
0 

u 
~ 
0 

CAUJION 
SANITARY 

SEWER 
PIPELINE/ 
MANHOLE 

CALL 
BEFpRE 
DIGGING 

rlc~ Typical manhole marker location 

4'-0" 
Typical manhole 

Manhole marker locations will vary. Verify 
location with engineer in the field . 

Plan View 
2" 

1 1 /2" Radius 
(Typ.) 

(Typ.) 

12" 

Back to Back 
5/16" Dia. hole 

(Typ.) .~.J 
f--6"~ 

Type 2 Object Marker Details 
and Post Orientation 

Color-yellow diamond 
grade reflective sheeting 

Bottom marker detail note: 

Type 2 object marker 
detail 

7/8" to 1 1/8" grip range 
1/4" twin rivet (single 
and back to back) 

1.12 lb/ft Flanged ~ 
channel post ""-

4'-0" 

White background with black 
lettering. Letters shall be a 
minimum of 1/2" in height 

3'-0" 

_l 
General Notes: Section View 

The Type 2 object markers shall conform to SDDOT Standard Specifications Section 982.2 I. 

The 1.12 lb/ft flanged channel post shall conform to SDDOT Standard Specifications Section 982.2 I. 6. 

Type 2 manhole markers shall be used in all interstate and highway ditch right-of-way areas and where specified. 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Manhole Marker 
Type 2 

Revised: September 2020 

Specification 
Reference 

No.950 

Plate 
Number 

950.20 

Typical manhole 

Fluorescent painted~ l 
steel fence post ""-

4'-0" 

~1'-6" 

_J 

Notes: 

Typica l manhole 

Standard frame 
and cover 

Painted fence post locations 
perpendicular to sewer line/street. 

~ Fluorescent painted 
/ steel fence post 

Grade (varies during 
construction) 

1. The manhole frame and cover shall be installed immediately after surfacing removals and/or upon installation of the manhole. At 
no time shall a manhole be left overnight or when workers are not present without a Temporary Manhole Construction Frame and 
Cover. 

2. A water tight seal shall be a continuous gasket of butyl rope or butyl caulk (3/16" to 1/4" thickness). The butyl rubber material 
shall be placed between the anchor bolts and the inside edge of the manhole cone. 

3. Bolt frame to manhole cone using 4 stainless steel or galvanized "redhead" expansion bolts size 1/4" X 2 1/2" min. and 1 1/2" 
min. washers. Cut bolts flush to cone after removing casting for asphalt paving operations. 

4. Manhole access shall be exposed and accessible at all times. 

5. The temporary sanitary sewer bolt down manhole frame and cover sha ll remain in place until immediately before asphalt paving 
operations and adjustment of the frame and cover for the associated paving operation. 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Temporary Manhole 
Construction Frame and Cover 
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PCN X06A / CIP No. 11100 50 50

REFLEC TIVE 
TAPE 

6" (TYP) ~ 
3" (TYP ::::) ~~:========== 

TOP 

1 /2" PLATE STEEL 32" DIA. 

TOP VIEW 

BOTTOM 

TUBE DE LI NE A TOR 
BOLTED TO PLA TE 

(lUBE DELINEATOR SHALL BE "FLEX GUIDE 300 SERIES" 
POST BASE AND MANUFACTURED BY DAVIDSON TRAFFIC 
CONTROL PRODUCTS OR APPROVED EQUAL THE TUBE 
DELINEATOR SHALL BE COLORED FLOURESCENT ORANGE 
AND HAVE REFLECTIVE TAPE INSTALLED AS SHOWN .) 

1 
4'-0" 

ATTACH TO PLATE WITH 4 - 5/16"(min) 
SS BOLTS WITH SS NU TS 

1 32" 

11 ½" 
i------1-----1----

4"x 4" BOX TUBE 
STEEL 1 /4" 

4 ½" 

WELD BOX TO 
THE PLATE 

BOTTOM VIEW 

NOTE: 
1. A SEALANT MATERIAL SHALL BE INSTALLED 

BETWEEN THE MAN HOLE CONSTRUCTION PLATE MARKER 
AND TH E MANHOLE TO FORM A WATER TIGHT SEAL. 

2. BREAKAWAY LIFT HOOKS WILL BE ALLOWED ON THE TOP 

OF THE PLATE FOR USE IN INSTALLING AND REMOVING THE 
PLATE. THE LIFT HOOKS SHALL BE LOCATED WITH IN A 10 INCH 
RADIUS OF TH E PLATE CENTER . 

CITY OF SIOUX F ALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Temporary Manhole 
Construction Plate Marker 

BOTTOM VIEW 
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NON-SHRINK GROUT PLUG 
PLACED CONTINUOUSLY FOR 
A 1-FOOT DISTANCE 

LINE TO BE 
ABANDONED 

EXPANDABLE PIPE PLUG, 
DIAMETER OF PLUG SHALL 
MATCH DIAMETER OF PIPE TO 
BE ABANDONED. 

PLUG ABANDONED SEWER LINE 

EXPAN DABLE PIPE PLUG, 
DIAMETER OF PLUG SHALL 
MATCH DIAMETER OF PIPE TO 
BE ABANDONED. 

1'MIN 

PRECAST MANHOLE WALL 

NON-SHRINK GROUT PLUG 
PLACED CONTlNUOUSL Y FOR 
A 1-FOOT DISTANCE OUTSIDE THE 
MANHOLE WALL. 
RE-ESTABLISH FLOW LINE, BENCH, 
AND INVERT 

PLUG ABANDONED SEWER LINE FROM MANHOLE 

CITY OF SIOUX FALLS 

PUBLIC WORKS 
Providing a Better Quality of Life for You! 

Plug Existing Sanitary Sewer 
Line 
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