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VWS
PO BENEFIT POINT CALCULATION H.:%‘\
SN A
W6l CITY OF KIRKWOOD HRGreen
A\ - /4 Waree
= STORMWATER MANAGEMENT PROGRAM sutang comruns
CONTINUED:
Chronic Frequent Infrequent "
PROBLEM SOLVED CATEGORY’ CONT (<=2-Yr) Flooding |(>2<=15-Yr) Flooding| (>15-Yr) Flooding %
o
> n o > n o e N o ©
S s S 5 S 5 il
Note: Problem points are awarded only for those problems solved by £8 8 § z:: £8 8 § z:: £8 8 § z::
2.1.1. Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure)* 350 250 65
Address:
Basement (1 lot per structure)* 250 200 50
Address:
Industrial, office, commercial and warehouse
% (1 lot per 2,500 sf of floor space flooded)* 300 200 50
T |o
= . Ifthere is an existing public system and points are taken for any L
Q 5 of the 3 items above, add 50 points. Existing System Y/N Y
E () Attached Garage (1 lot per structure) 100 75 1 25 75
| (_ID Address: 1009 N Harrison Ave
ﬁ TR Misc. structures including patio/decks, pools, sheds, tennis 50 35 12
> . courts, detached garages, etc.(1 lot per structure)
(@) N Address:
> o Yard Flooding (1 per lot) 10 6 0
w
; 2.1.2. Roadway Flooding (allocate 1 lot per 250' of roadway impacted
I(.II)J & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access 200 150 5
E route to habitable structure), pts per structure
o Address:
l(T) Traffic obstruction (> 6" of water) on arterial street 50 35 6
s Address:
N Traffic obstruction (> 6" of water) on collector street 25 15 2
Address:
Traffic obstruction (> 6" of water) on residential street 10 6 6 1 60
Address: Approx. 1,500’ of roadway
Ponding (per ponding area) No. Ponds: Points/pond: 5
Address:
2.2. Moderate Risk Erosion of misc. structures No. Lots: Points/lot: 20
Address:
2.3. Yard Erosion (1 per lot) No. Lots: Points/lot: 10
Address:
- >50 yrs 26-50 yrs <25yrs
2.4. Age of Existing System (30 pts) (15 pts) (0 pts)
Points for Age 15 15
Note: Problem points are awarded only for those problems solved by the proposed solution. TOTAL PROBLEM POINTS 150

Benefit Point Calculation




BENEFIT POINT CALCULATION
CITY OF KIRKWOOD

HRGreen
CONTINUED:
SOLUTION BENEFIT CATEGORY
-l o .
; 3.1. Reduction of flowrate leaving site & re?;xg:tg peak Max points: 1000
@0
°o
E 3.2. Combines smaller projects into regional solution (see note) No. Add'l Projects: Points per Add'l Proj.: 50
-~ 4.1. Addresses pollutants: No. Units Points per Unit
:tl > Bioswales PER 100 LF 10
= = Forebays AC 200
Z Wet Ponds AC 100
'-'EJ < Wetlands AC 50
Z 8 Biostabilization of banks (per bank) PER 100 LF 10
(@) o Riffle Pool Complex PER 100 LF 10
0;: W [4.2. Eliminates combined sewer (per project) EA 100
-
E < Eliminates inflow into sanitary system (1 each per basement flooded,
o ; 4.3 |yard vent overtopped, street inlet or driveway drain connected to EA 10
< sanitary/combined system, etc.)
y ) 0-5 6-10 11-15 >15
8 5.1. Ease of Implementation (No. of Easements) (20 pts) (10 pts) (5 pts) (0 pts)
E Points for Easements 20 0 0 0 20
W |5.2. Recreational/Educational Yes_= 100, 0
no =0 pts
TOTAL SOLUTION POINTS 20
TOTAL BENEFIT POINTS 170

Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.

TOTAL COST IN THOUSANDS =|

$1,292.40 |

MSD BENEFIT/COST RATIO = TOTAL POINTS / TOTAL COST IN THOUSANDS =|

0.13 |

Benefit Point Calculation
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D) CITY OF KIRKWOOD

\ s>/}

== STORMWATER MANAGEMENT PROGRAM

Project Name: Laven Del Ln Storm Improvements Project Number: 2505
Number of Properties Impacted: 0 Opinion of Probable Construction Cost: $ 206,210.84
Number of Easements Required: 0 Project Benefit Points: 4430
Number of Properties Benefited: 27 Benefit to Cost Ratio: 21.48

Problem Description:

There is a sag on Laven Del Ln which floods severely and frequently. Flooding reachs over 4' in depth about every 1-2
years on average. During these large events, the water in the sag will eventually flow overland to the northeast, around
the house at 1326 Laven Del Ln. The basement at that property floods due to the overland flow. The yards in the area

are also impacted. Smaller, more freqent events cause flooding to the road.

There are existing MSD storm sewers on Laven Del Ln and in the surrounding area. Preliminary calculations indicate the
problem is likely due to inlet capacity rather than pipe capacity.

Proposed Solution:
Install additional inlets along Laven Del Ln to capture more street runoff before the sag. Connect the new inlets into the
existing storm sewer on Laven Del Ln. At the sag, upsize the inlets from single inlets to double inlets.

Commentary:

Modeling of the storm sewer system was not completed as a part of this study. During design, modeling should be
completed to determine whether there is a pipe capacity issue which contributes to the flooding problem. Additionally,
the existing storm sewers should be inspected to determine whether there is a blockage in the system that is
contributing to the problem.

Project Summary



g S i i ; = = . e
4 it . o .;. Fu 3 p: i 4 < S o
A Ly | s s 7 ' : ; 3 ¢ o 0 Ve i -
e - C.: Sk = 5 2 57 (o A . 1 VUG
"y e | o ; a,"_‘ “' ‘v " 1 . ._I"v 'I.' N - " % .'-."f. ": . ‘- f s Y ~ f-’a‘ L @ : .
15204 1318 1314 1310, 13061 | 130085 (Wha238] (8 11232 1226 7 4371222 1218 1214 121000 W 1206 91202 1166 § ) 7762 %1156« | /1150
J"F' 7 3 s Y P . -
00, N Alr - 4 ) o} ANl T Fy A6 53 ; D : A \ |
Fed > . =) - 22N2:088S X 3 , TN ™ 2o
22N27085S B Vi x £ — ~ ; L 22N2:087SESt - =
7 7T : = - = S -
o L v ¥ = % 7, T ; 7 ___;f. £ i >
-' a = it (1w 5 S s X i e
o B s | W b | & A TR - - o
- 3 - 1 . BT < ; il o Loy B ol . T R = " 2l B
3 ol o i 5 it ‘N g Y s i :’* I u ’-'f: L s i .j
_ ‘EIL* e - b AL ‘_{‘ ; il L t : ’ ” P B <7 LU ;
1329, 1323 131 = 07 : y Y e = = 4 -
2 /1317 1313 1307 1303 1245 1239 .1235 1229) ) 1270 A4 1213 7207, 4 1503
£ 600 - ; ooz o R ~—= U L
[ . L & e I' & ] < &= 1" o - = e
Ts 4B L, 4 "!. i ;‘_ 7 N : o S0 - ';-_‘ % & : - 1\’"".: : , _.
- -““ . i L__;‘,- 45 L - ~ # o R ] 6“} & g i ; r | e . 1
i P o a i ? e L H - : A ¥ gy Ty o
Wi 4 ; b B PP i 3 : é,. . i : O 2 ik (R
e . ! —=a - T = 0 W5on2 06D ; =30
_ 2 ; - . = 3 ' 9 << -t :
’ | T Crpess e =
P E | S 1 = - i ; T?-'/ " L Lo : -i ; 'l p. Tt « = 7I : -2 ‘ -|"a.‘._ '..
A ./ 1322 ?;..,‘ ’ e - . _‘C; N S # s = A X L] (_ﬁ &, - ‘}/I . ?i
1328 1316 1310 - AR \ . ¢ s15/ 5 1270, .
i . 4 L E 1304 1300 "+ 1242 1236 1232 / _ & 516 £ 1210 1204,
. y Y @ e X P /. " "= ' 3
S - A 4 = I__\:-I O’ ‘ » 4 PN 3
= % . .‘ Vi J aqon e E >
e 4 e . {22N2:099D gl 2ON2-108D, _
22N2084D : ; > /! : 22N2:094DE55N2-107D), —5 Pom o 3
e — bt i = ; L e i T OON D2 N i ¥ -
22N2:090D %724 g LRI T Ea 3 S — ;-;2.2’}‘20 G}D — :
. a 1 " : = — i ; L 2 ’22N2;_0893 T 2‘2._',[\]250913 o S ":"‘; .-
22N2-:0835—=22N2:0850 ) & S 22N2-107S i 22NZZ097DEcs - o %
: : : 22NZ100 22N21090S- e
e~ / - - = = - by Ly i ' _‘! -
Ve AL . 5 ; J 2 i GENBEERD) - 22N2-an_|3% & o ;
% A 5 A N >V 2 TS . % % .
3525 - 523 O R o Fo gy SRR T o s —
&0 ' 137715 1305 1301 1243! 1237 1233 o (5200 SSEGDL N, 1530 7 1211 ‘1205
g 5241 L ; it ﬁ*ﬂ v e ’ g 2l 74 ;f‘ o ¥ f = - /
& & naQ i 2 & ! ; = N N 4 . r il . 2 oy
_3' 2:2N22%(')\18282$T R \W B L s sl UP2 55 - = o N i g 4 fg;-_'" ?F:r & ! -—
", A NS A I * = ol g o o & e A 1 - 2 1 1 s -, x
3 _ : ; b S i\ . R . % P O '. |
[~ 152022NZ0S 00 S0 | L20N2.082D G o ! s = ¢ LYY T e — A AN
; 33N A ——=22N2'092D : . A g
= 22N2-081D : C _ . . 21 NI093D =24
NN Y 23 AL ' g o — F b ST s 2 -
- 22Nj-!0808 i ; g e e - = oL T — 2L ~ ..l.k- ; 5*.:22N2_1VO-9_D LT RS .
- - 1604 : : =
o8 e - .
L G v = = e :
603 : , o e - o e, J ;
% ; a y 72 - -
7 = > =
- l_ T
: 22N2:102S S AN

622 ] .

Created by slsmith on 3/

Legend
Proposed Improvements Existing Sanitary Network
Storm Sewer Gravity Main
B Single Inlet @ Manhole
EE Double Inlet Preliminary Floodplain

@ Manhole
Existing Storm Network
—>— Gravity Main

Regulatory Floodway

1.0% Annual Chance
Flood Hazard

]

o Inlet 0.2% Annual Chance
Manhole Flood Hazard

A Intake/Outfall

Reduced Flood Risk
Due to Levee

HHH Easement Expected to Be
Needed from Property Owner

DRAFT

FOR REVIEW

—

Project Location

0 40 80
e e Fcct

1 inch = 80 feet

Project Benefit Points 5,780.00
Conceptual Project Cost $206,210.84
Benefit to Cost Ratio 28.03

Problem Description

A sag on Laven Del Ln floods frequently. Often,
the flooding will get to 3-4 feet deep in the

road before flooding properties to the
northeast.

Proposed Solution Description

Install new inlets on Laven Del Ln. Replace
single inlets at the sag with double inlets.

City of Kirkwood
Stormwater Management Program

Laven Del Ln

Storm Improvements
Project Number: 2505

HRGreen

PRMY
@

24/2025 3:46:57 PM Location: \\hrgreen.com\HRG\Data\2024\2402533\GIS\MXD\MasterPlanDeliverables\Project_Exhibits.mxd
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Project Name: Laven Del Ln Storm Improvements

OPINION OF PROBABLE COST
CITY OF KIRKWOOD

STORMWATER MANAGEMENT PROGRAM

Project Number: 2505

Item o Estimated . o Extended
Number Pay Item Description Quantity Units | Unit Price Price

1 Mobilization 1 LS $2,442.51 $2,442.51
2 Curb - Concrete Rem. and Rep. 204 LF $55.00 $11,220.00
3 Excavation Class "C" 135 CcY $31.00 $4,185.00
4 Granular Backfill 108 SY $61.00 $6,588.00
5 Inlet - Double 2 EA $4,835.00 $9,670.00
6 Inlet - Street 4 EA $3,457.00 $13,828.00
7 Manhole - Standard Construction 6 LF $461.00 $2,766.00
8 Pipe Sewer 12 Inch (Storm) 62 LF $92.00 $5,704.00
9 Street Pavement - Concrete Rem. and Rep. 312 SY $88.00 $27,456.00
10 Protection and Restoration of Site 1 LS $10,584.21 $10,584.21
11 Utility Relocation 1 AL $30,000.00 $30,000.00
SUB-TOTAL - CONSTRUCTION: $124,443.72
Estimated Engineering Fee: $25,000.00
Estimated Geotechnical Engineering Fee: $4,000.00
Estimated Property Survey/Strip Map Preparation Fee: $1,000.00
Estimated Property Title/Easement Search Report Fee: $0.00
Estimated Topographic Survey Fee: $3,680.00
Estimated Property Rights Acquisition Document Preparation Fee: $0.00
Estimated Cost of Easements: $0.00
Estimated Construction Survey Fee: $500.00
SUB-TOTAL - DESIGN: $34,180.00
SUB-TOTAL - DESIGN AND CONSTRUCTION: $158,623.72
30% Contingency: $47,587.12
TOTAL: $206,210.84

Opinion of Probable Cost



Project Name: Laven Del Ln Storm Improvements

BENEFIT POINT CALCULATION
CITY OF KIRKWOOD
STORMWATER MANAGEMENT PROGRAM

Project Number: 2505

Chronic Frequent Infrequent
PROBLEM SOLVED CATEGORY (<=2-Yr) Flooding |(>2<=15-Yr) Flooding| (>15-Yr) Flooding g
©
o
Note: Problem points are awarded only for those problems solved by the proposed g = 2 IRe] g = Re] g 2> Re] s
9 S oL o S oL 9 S °Q s
2 it < a0 < a0
£ g ] £ g ] c e ]
o = o o & o S £
oo 2 < oo z< ao z<
1.1.1. Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical 300 150 25
equipment (1 lot per structure)
Address:
Basement (1 lot per structure) 200 100 15
Address:
Attached Garage (1 lot per structure) 100 50 8
Address:
™ Address:
= Industrial, office, commercial and warehouse 300 150 25
a (1 lot per 2,500 sf of floor space flooded)
o) Address:
(@] Yard Flooding (1 per lot) 10 5 0
i Address:
. Roadway Flooding (allocate 1 lot per 250" of roadway impacted
— [1.1.2. ) L
. & 2 lots per intersection impacted)
<~ n
Emergency Access restricted (>12" water over only access 200 100 15
route to habitable structure), pts per structure
Address:
Traffic obstruction (> 6" of water) on arterial street 50 25 4
s Address:
< Traffic obstruction (> 6" of water) on collector street 25 12 2
[11] Address:
E Traffic obstruction (> 6" of water) on residential street 10 1
(7p] Address:
o oA o - 8 @ L@ @
- Threatening Structure £ og 9 Lo 3 g Q3 3
1.2.1. (Ratio=Height of bank / distance from structure) LG o S @20 S Iz S
o > o 8 > o e >
Habitable structures, residential (1 lot per structure) 300 200 50
Address:
Misc structures including pools, patio/decks, sheds, tennis 150 100 25
courts, detached garages, etc.(1 lot per structure)
zZ Address:
(_3 Industrial, office, commercial and warehouse 300 200 50
n (1 lot per structure)
@) Address:
o
Wl [1.2.2. No. of lots (from 1.2.1) on outside of bend lots 10 points per lot
© 0
H [sp} ™
N Threatening Roadway 5 A % 5 o ° % 5 o %
¥ |1.2.3. (Ratio=Height of bank / distance from road) : Lo - R - PRt -
2 TN o 2L ® o o L © - o
oo z o z oo z
Arterial Road: 75 50 12
Address:
Collector Road: 35 25 6
Address:
Residential Road: 20 12 3
Address:

Benefit Point Calculation
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P iAo
PO BENEFIT POINT CALCULATION H.:%‘\
SN A
e&s3w) CITY OF KIRKWOOD 7 o
A\ - /4 Waree
&= STORMWATER MANAGEMENT PROGRAM sutang comruns
CONTINUED:
Chronic Frequent Infrequent "
PROBLEM SOLVED CATEGORY’ CONT (<=2-Yr) Flooding |(>2<=15-Yr) Flooding| (>15-Yr) Flooding %
o
> n o > n o e N o ©
S s S 5 S 5 il
Note: Problem points are awarded only for those problems solved by £838 2 z:: £838 2 z:: £838 2 z::
2.1.1. Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure)* 350 250 65
Address:
Basement (1 lot per structure)* 250 200 1 50 200
Address: 1326 Laven Del Ln
Industrial, office, commercial and warehouse
% (1 lot per 2,500 sf of floor space flooded)* 300 200 50
T |o
= . Ifthere is an existing public system and points are taken for any L
Q 5 of the 3 items above, add 50 points. Existing System Y/N Y 50 50
E () Attached Garage (1 lot per structure) 100 75 25
| (_ID Address:
ﬁ TR Misc. structures including patio/decks, pools, sheds, tennis 50 35 1 12 35
> . courts, detached garages, etc.(1 lot per structure)
o | = Address: Shed at 1326 Laven Del Ln
E N Yard Flooding (1 per lot) 10 3 6 0 30
w 1316, 1322, 1326 Laven Del Ln
; 2.1.2. Roadway Flooding (allocate 1 lot per 250" of roadway impacted
I(.II)J & 2 lots per intersection impacted)
Emergency Access restricted (>12" water over only access 200 150 27 25 4050
E route to habitable structure), pts per structure
o Address: From 1315/1316 Laven Del Ln through cul-de-sac
= Traffic obstruction (> 6" of water) on arterial street 50 35 6
2 Address:
N Traffic obstruction (> 6" of water) on collector street 25 15 2
Address:
Traffic obstruction (> 6" of water) on residential street 10 1 6 1 10
Address: Approx. 350' of roadway
Ponding (per ponding area) No. Ponds: Points/pond: 5
Address:
2.2. Moderate Risk Erosion of misc. structures No. Lots: Points/lot: 20
Address:
2.3. Yard Erosion (1 per lot) No. Lots: Points/lot: 10
Address:
- >50 yrs 26-50 yrs <25yrs
2.4. Age of Existing System (30 pts) (15 pts) (0 pts)
Points for Age 15 15
Note: Problem points are awarded only for those problems solved by the proposed solution. TOTAL PROBLEM POINTS 4390

Benefit Point Calculation




BENEFIT POINT CALCULATION
CITY OF KIRKWOOD

HRGreen
CONTINUED:
SOLUTION BENEFIT CATEGORY
-l o .
<C (3.1. Reduction of flowrate leaving site 7o reduction Of. peak Max points: 1000
Z flowrate :
e
°o
E 3.2. Combines smaller projects into regional solution (see note) No. Add'l Projects: Points per Add'l Proj.: 50
-~ 4.1. Addresses pollutants: No. Units Points per Unit
- i PER 100 LF 10
< > Bioswales
= - Forebays AC 200
Z Wet Ponds AC 100
'-'EJ < Wetlands AC 50
Z 8 Biostabilization of banks (per bank) PER 100 LF 10
(@) o Riffle Pool Complex PER 100 LF 10
0;: W [4.2. Eliminates combined sewer (per project) EA 100
-
E < Eliminates inflow into sanitary system (1 each per basement flooded,
o ; 4.3 |yard vent overtopped, street inlet or driveway drain connected to 2 EA 10 20
< sanitary/combined system, etc.)
y . 0-5 6-10 11-15 >15
8 5.1. Ease of Implementation (No. of Easements) (20 pts) (10 pts) (5 pts) (0 pts)
= Points for Easements 20 0 0 0 20
< Yes = 100
W [5.2. Recreational/Educational _ § 0
no =0 pts
TOTAL SOLUTION POINTS 40
TOTAL BENEFIT POINTS 4430
Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.
TOTAL COST IN THOUSANDS =| $206.21 |
MSD BENEFIT/COST RATIO = TOTAL POINTS / TOTAL COST IN THOUSANDS =| 21.48 |

Benefit Point Calculation
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D) CITY OF KIRKWOOD

\ w57

== STORMWATER MANAGEMENT PROGRAM

Project Name: Hillcrest PI Storm Sewer Project Number: 2506
Number of Properties Impacted: 2 Opinion of Probable Construction Cost: $ 663,417.72
Number of Easements Required: 2 Project Benefit Points: 325
Number of Properties Benefited: 17 Benefit to Cost Ratio: 0.49

Problem Description:

The residential area between S Harrison Ave and S Clay Ave, north of W Woodbine Ave experiences street, yard, and
structure flooding. Drainage in the area generally flows east to west. No storm sewer system is in place to collect the
runoff, so instead the water flows between houses and causes ponding in yards.

The Clay Oaks Condominiums (433-461 S Clay Ave) property is a high point in the area. The condo property has no
detention and is mostly impervious. Runoff from the property flows to a driveway on the west side of the site. The
driveway allows residents to reach basement garages. The driveway has two grated inlets. A nearby resident has noted
that the grated inlets do not function. It appears that those grated inlets may be connected to the sanitary sewer system.
The inlets may be clogged. The driveway floods until water is able to overtop to the west. This water then flows in two
directions: northwest towards 362 and 364 S Harrison Ave and southwest towards Hillcrest PI.

The backyards at 364 and 368 S Harrison Ave are relatively flat, but runoff generally flows from the backyard towards
the front yard. The homes are close together, so as the runoff attempts to flow west towards S Harrison Ave, there is
limited space for water to flow. Tight space and flat grades cause the yards to flood. Additionally, the basement at #364
has flooded due to this overland flow of water, and the pool at #362 has flooded as well.

Hillcrest PI, a dead-end street that is partially privately owned and partially City-owned, does not have any storm sewer
system to collect runoff. The street has curb and gutter, but flat grades and low spots cause the road and front yards to
flood frequently.

Proposed Solution:

Install new storm sewers which begin at the Clay Oaks Condominiums property. Some grading may be necessary on
the Condo property to improve collection. Extend the new sewers south along Hillcrest PI, collecting street drainage
along the way. Connect the new storm sewer system into the existing MSD storm sewers at the intersection of S
Harrison Ave and W Woodbine Ave. Upsize two reaches of pipe at the intersection.

Commentary:
The existing storm sewer under W Woodbine Ave is 15" in diameter, which may be undersized. Modeling of the existing
system must be completed to determine whether downstream system can handle the flow.

Project Summary
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Project Name: Hillcrest Pl Storm Sewer

OPINION OF PROBABLE COST
CITY OF KIRKWOOD

STORMWATER MANAGEMENT PROGRAM

Project Number: 2506

Nlljt;rger Pay Item Description EQSS;T:;(’ Units | Unit Price Ex;?_i':ied
1 Mobilization 1 LS $8,745.81 $8,745.81
2 Curb - Concrete Rem. and Rep. 430 LF $55.00 $23,650.00
3 Excavation Class "C" 613 CcY $31.00 $19,003.00
4 Granular Backfill 404 SY $61.00 $24,644.00
5 Inlet - 2 Grate 2 EA $3,960.00 $7,920.00
6 Inlet - Area 1 EA $3,527.00 $3,527.00
7 Inlet - Street 7 EA $3,457.00 $24,199.00
8 Pipe Sewer 12 Inch (Storm) 597 LF $92.00 $54,924.00
9 Pipe Sewer 15 Inch (Storm) 606 LF $105.00 $63,630.00
10 Street Pavement - Asphaltic Concrete Rem. and Rep. 745 SY $94.00 $70,030.00
11 Protection and Restoration of Site 1 LS $37,898.51 $37,898.51
12 Utility Relocation 1 AL $75,000.00 $75,000.00
SUB-TOTAL - CONSTRUCTION: $413,171.32
Estimated Engineering Fee: $83,000.00
Estimated Geotechnical Engineering Fee: $4,000.00
Estimated Property Survey/Strip Map Preparation Fee: $1,190.00
Estimated Property Title/Easement Search Report Fee: $800.00
Estimated Topographic Survey Fee: $4,760.00
Estimated Property Rights Acquisition Document Preparation Fee: $900.00
Estimated Cost of Easements: $2,000.00
Estimated Construction Survey Fee: $500.00
SUB-TOTAL - DESIGN: $97,150.00
SUB-TOTAL - DESIGN AND CONSTRUCTION: $510,321.32
30% Contingency:  $153,096.40
TOTAL: $663,417.72

Opinion of Probable Cost




Project Name: Hillcrest Pl Storm Sewer

BENEFIT POINT CALCULATION
CITY OF KIRKWOOD
STORMWATER MANAGEMENT PROGRAM

Project Number: 2506

Chronic Frequent Infrequent
PROBLEM SOLVED CATEGORY (<=2-Yr) Flooding |(>2<=15-Yr) Flooding| (>15-Yr) Flooding g
©
o
Note: Problem points are awarded only for those problems solved by the proposed g = 2 IRe] g = Re] g 2> Re] s
9 S oL o S oL 9 S °Q s
2 it < a0 < a0
£ g ] £ g ] c e ]
o = o o & o S £
oo 2 < oo z< ao z<
1.1.1. Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical 300 150 25
equipment (1 lot per structure)
Address:
Basement (1 lot per structure) 200 100 15
Address:
Attached Garage (1 lot per structure) 100 50 8
Address:
™ Address:
= Industrial, office, commercial and warehouse 300 150 25
a (1 lot per 2,500 sf of floor space flooded)
o) Address:
(@] Yard Flooding (1 per lot) 10 5 0
i Address:
. Roadway Flooding (allocate 1 lot per 250" of roadway impacted
— [1.1.2. ) L
. & 2 lots per intersection impacted)
<~ n
Emergency Access restricted (>12" water over only access 200 100 15
route to habitable structure), pts per structure
Address:
Traffic obstruction (> 6" of water) on arterial street 50 25 4
s Address:
< Traffic obstruction (> 6" of water) on collector street 25 12 2
[11] Address:
E Traffic obstruction (> 6" of water) on residential street 10 1
(7p] Address:
o oA o - 8 @ L@ @
- Threatening Structure £ og 9 Lo 3 g Q3 3
1.2.1. (Ratio=Height of bank / distance from structure) LG o S @20 S Iz S
o > o 8 > o e >
Habitable structures, residential (1 lot per structure) 300 200 50
Address:
Misc structures including pools, patio/decks, sheds, tennis 150 100 25
courts, detached garages, etc.(1 lot per structure)
zZ Address:
(_3 Industrial, office, commercial and warehouse 300 200 50
n (1 lot per structure)
@) Address:
o
Wl [1.2.2. No. of lots (from 1.2.1) on outside of bend lots 10 points per lot
© 0
H [sp} ™
N Threatening Roadway 5 A % 5 o ° % 5 o %
¥ |1.2.3. (Ratio=Height of bank / distance from road) : Lo - R - PRt -
2 TN o 2L ® o o L © - o
oo z o z oo z
Arterial Road: 75 50 12
Address:
Collector Road: 35 25 6
Address:
Residential Road: 20 12 3
Address:

Benefit Point Calculation
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PO BENEFIT POINT CALCULATION H.:%‘\
SN A
e&s3w) CITY OF KIRKWOOD 7 o
A\ - /4 Waree
N4 STORMWATER MANAGEMENT PROGRAM
CONTINUED:
Chronic Frequent Infrequent "
PROBLEM SOLVED CATEGORY’ CONT (<=2-Yr) Flooding |(>2<=15-Yr) Flooding| (>15-Yr) Flooding %
o
> n o > n o e N o ©
S s S 5 S 5 il
Note: Problem points are awarded only for those problems solved by £838 2 z:: £838 2 z:: £838 2 z::
2.1.1. Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure)* 350 250 65
Address:
Basement (1 lot per structure)* 250 200 1 50 200
Address: 364 S Harrison Ave
Industrial, office, commercial and warehouse
% (1 lot per 2,500 sf of floor space flooded)* 300 200 50
T |o
= . Ifthere is an existing public system and points are taken for any L
Q 5 of the 3 items above, add 50 points. Existing System Y/N N
E e Attached Garage (1 lot per structure) 100 75 25
| (_ID Address:
ﬁ TR Misc. structures including patio/decks, pools, sheds, tennis 50 35 1 12 35
> . courts, detached garages, etc.(1 lot per structure)
(@) N Address: 362 S Harrison Ave
E N Yard Flooding (1 per lot) 10 3 6 0 30
w 362, 364 S Harrison, Condo property
; 2.1.2. Roadway Flooding (allocate 1 lot per 250" of roadway impacted
I(.II)J & 2 lots per intersection impacted)
= Emergency Access restricted (>12" water over only access 200 150 25
o route to habitable structure), pts per structure
o Address:
= Traffic obstruction (> 6" of water) on arterial street 50 35 6
2 Address:
N Traffic obstruction (> 6" of water) on collector street 25 15 2
Address:
Traffic obstruction (> 6" of water) on residential street 10 2 6 1 20
Address: Approx. 500' of roadway
Ponding (per ponding area) No. Ponds: Points/pond: 5
Address:
2.2. Moderate Risk Erosion of misc. structures No. Lots: Points/lot: 20
Address:
2.3. Yard Erosion (1 per lot) No. Lots: Points/lot: 10
Address:
- >50 yrs 26-50 yrs <25yrs
2.4. Age of Existing System (30 pts) (15 pts) (0 pts)
Points for Age
Note: Problem points are awarded only for those problems solved by the proposed solution. TOTAL PROBLEM POINTS 285

Benefit Point Calculation




BENEFIT POINT CALCULATION
CITY OF KIRKWOOD

HRGreen
CONTINUED:
SOLUTION BENEFIT CATEGORY
-l o .
; 3.1. Reduction of flowrate leaving site o re?;xg:tg peak Max points: 1000
e
°o
E 3.2. Combines smaller projects into regional solution (see note) No. Add'l Projects: Points per Add'l Proj.: 50
-~ 4.1. Addresses pollutants: No. Units Points per Unit
:tl > Bioswales PER 100 LF 10
= - Forebays AC 200
Z Wet Ponds AC 100
'-'EJ < Wetlands AC 50
Z 8 Biostabilization of banks (per bank) PER 100 LF 10
(@) o Riffle Pool Complex PER 100 LF 10
0;: W [4.2. Eliminates combined sewer (per project) EA 100
-
E < Eliminates inflow into sanitary system (1 each per basement flooded,
o ; 4.3 |yard vent overtopped, street inlet or driveway drain connected to 2 EA 10 20
< sanitary/combined system, etc.)
y . 0-5 6-10 11-15 >15
8 5.1. Ease of Implementation (No. of Easements) (20 pts) (10 pts) (5 pts) (0 pts)
E Points for Easements 20 0 0 0 20
¥ (5.2, Recreational/Educational Yes_= 100, 0
no =0 pts
TOTAL SOLUTION POINTS 40
TOTAL BENEFIT POINTS 325

Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.

TOTAL COST IN THOUSANDS =|

$663.42 |

MSD BENEFIT/COST RATIO = TOTAL POINTS / TOTAL COST IN THOUSANDS =|

0.49 |

Benefit Point Calculation




V0N PROJECT SUMMARY

17 AN

e CITY OF KIRKWOOD

A\ a7

== STORMWATER MANAGEMENT PROGRAM

Project Name: Kirkwood Rd Storm Improvements Project Number: 2507
Number of Properties Impacted: 3 Opinion of Probable Construction Cost: $ 764,303.59
Number of Easements Required: 3 Project Benefit Points: 165
Number of Properties Benefited: 3 Benefit to Cost Ratio: 0.22

Problem Description:

There is a sag on Kirkwood Rn near Hollywood Ln which floods frequently. Flooding reachs about 1'in depth before
spilling west towards #2 Garden Ln, flooding the yard and pool. The issue appears to stem from insufficient collection in
the area. The side streets do not have any curb inlets, and Kirkwood Rd has only a few. The overall drainage area to the
sag is over 17 acres.

There are existing MSD-owned storm sewers on Kirkwood Rd in the project area. The storm sewers in the sag appear
to have two pipe carrying flow away - one flowing directly west and another flowing north, then west along Garden Ln.

This portion of Kirkwood Rd is owned by MoDOT.

Proposed Solution:

Install additional inlets and storm sewers on Kirkwood Rd and the side streets to the east to capture more street runoff
before the sag. Connect the new inlets into the existing storm sewer on Kirkwood Rd. Some existing storm sewers on
Kirkwood Rd may need to be upsized to adequately convey the design storm.

Commentary:

Modeling of the storm sewer system was not completed as a part of this study. During design, modeling should be
completed to determine whether there is a pipe capacity issue which contributes to the flooding problem. In particular,
the downstream piping should be analyzed for capacity. Additionally, the existing storm sewers should be inspected to
determine whether there is a blockage in the system that is contributing to the problem.

Project Summary
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Proposed Improvements Existing Sanitary Network

Storm Sewer Gravity Main
B Single Inlet @ Manhole
EE Double Inlet Preliminary Floodplain
Existing Storm Network Regulatory Floodway
—>— Gravity Main
B Inlet 1.0% Annual Chance
Flood Hazard
@ Manhole
A Intake/Outfall 0.2% Annual Chance
& Fitting Flood Hazard
@ Existing Sinkhole Reduced Flood Risk

Due to Levee

HHH Easement Expected to Be
Needed from Property Owner

Project Location

i
0 50 100
el F et @
1inch = 100 feet
Project Benefit Points 165.00
Conceptual Project Cost $764,303.59
Benefit to Cost Ratio 0.22

Problem Description

Flooding at the sag on Kirkwood Rd near
Hollywood Ln is caused by a lack of inlet
capacity. Street flooding spills east towards
#1 Garden Ln.

Proposed Solution Description

Extend the storm sewer system and install more
inlets to collect runoff.

S City of Kirkwood

Stormwater Management Program HRGreen

Kirkwood Rd

Storm Improvements
Project Number: 2507
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Project Name: Kirkwood Rd Storm Improvements

OPINION OF PROBABLE COST
CITY OF KIRKWOOD

STORMWATER MANAGEMENT PROGRAM

HRGreen

Project Number: 2507

NtIJtrenl::er Pay Item Description E;::::it:,d Units | Unit Price Ex;?_i':ied
1 Mobilization 1 LS $10,571.97 $10,571.97
2 Curb - Concrete Rem. and Rep. 811 LF $55.00 $44,605.00
3 Excavation Class "C" 712 CcY $31.00 $22,072.00
4 Granular Backfill 593 SY $61.00 $36,173.00
5 Inlet - Double 6 EA $4,835.00 $29,010.00
6 Inlet - Street 4 EA $3,457.00 $13,828.00
7 Pipe Sewer 12 Inch (Storm) 56 LF $92.00 $5,152.00
8 Pipe Sewer 15 Inch (Storm) 324 LF $105.00 $34,020.00
9 Pipe Sewer 18 Inch (Storm) 321 LF $129.00 $41,409.00
10 Pipe Sewer 24 Inch (Storm) 324 LF $154.00 $49,896.00
11 Street Pavement - Asphaltic Concrete Rem. and Rep. 811 SY $94.00 $76,234.00
12 Protection and Restoration of Site 1 LS $45,811.87 $45,811.87
13 Utility Relocation 1 AL $60,000.00 $60,000.00
SUB-TOTAL - CONSTRUCTION: $468,782.84
Estimated Engineering Fee: $94,000.00
Estimated Geotechnical Engineering Fee: $4,000.00
Estimated Property Survey/Strip Map Preparation Fee: $2,970.00
Estimated Property Title/Easement Search Report Fee: $1,200.00
Estimated Topographic Survey Fee: $11,880.00
Estimated Property Rights Acquisition Document Preparation Fee: $1,350.00
Estimated Cost of Easements: $3,000.00
Estimated Construction Survey Fee: $743.00
SUB-TOTAL - DESIGN: $119,143.00
SUB-TOTAL - DESIGN AND CONSTRUCTION: $587,925.84
30% Contingency:  $176,377.75
TOTAL: $764,303.59

Opinion of Probable Cost




Project Name: Kirkwood Rd Storm Improvements

BENEFIT POINT CALCULATION
CITY OF KIRKWOOD
STORMWATER MANAGEMENT PROGRAM

Project Number: 2507

Chronic Frequent Infrequent
PROBLEM SOLVED CATEGORY (<=2-Yr) Flooding |(>2<=15-Yr) Flooding| (>15-Yr) Flooding g
©
o
Note: Problem points are awarded only for those problems solved by the proposed g = 2 IRe] g = Re] g 2> Re] s
9 S oL o S oL 9 S °Q s
2 it < a0 < a0
£ g ] £ g ] c e ]
o o £ o o £ o S £
oo Z < oo zZ< ao zZ<
1.1.1. Structure Flooding
Habitable 1st floor, residential; includes spaces with mechanical 300 150 25
equipment (1 lot per structure)
Address:
Basement (1 lot per structure) 200 100 15
Address:
Attached Garage (1 lot per structure) 100 50 8
Address:
™ Address:
= Industrial, office, commercial and warehouse 300 150 25
a (1 lot per 2,500 sf of floor space flooded)
o) Address:
(@] Yard Flooding (1 per lot) 10 5 0
i Address:
. Roadway Flooding (allocate 1 lot per 250" of roadway impacted
— [1.1.2. ) L
. & 2 lots per intersection impacted)
<~ n
Emergency Access restricted (>12" water over only access 200 100 15
route to habitable structure), pts per structure
Address:
Traffic obstruction (> 6" of water) on arterial street 50 25 4
s Address:
< Traffic obstruction (> 6" of water) on collector street 25 12 2
[11] Address:
E Traffic obstruction (> 6" of water) on residential street 10 1
(7p] Address:
o oA o - 8 @ L@ @
- Threatening Structure £ og 9 Lo 3 g Q3 3
1.2.1. (Ratio=Height of bank / distance from structure) LG o S @20 S Iz S
o > o 8 > o e >
Habitable structures, residential (1 lot per structure) 300 200 50
Address:
Misc structures including pools, patio/decks, sheds, tennis 150 100 25
courts, detached garages, etc.(1 lot per structure)
prd Address:
(_3 Industrial, office, commercial and warehouse 300 200 50
n (1 lot per structure)
@) Address:
o
Wl [1.2.2. No. of lots (from 1.2.1) on outside of bend lots 10 points per lot
© 0
H [sp} ™
N Threatening Roadway 5 A % 5 o ° % 5 o %
¥ |1.2.3. (Ratio=Height of bank / distance from road) : Lo - R - PRt -
2 TN o 2L ® o o L © - o
oo z o z oo z
Arterial Road: 75 50 12
Address:
Collector Road: 35 25 6
Address:
Residential Road: 20 12 3
Address:

Benefit Point Calculation
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CONTINUED:

BENEFIT POINT CALCULATION
CITY OF KIRKWOOD
STORMWATER MANAGEMENT PROGRAM

HRGreen

PROBLEM SOLVED CATEGORY, CONT.

Chronic
(<=2-Yr) Flooding

Frequent
(>2<=15-Yr) Flooding

Infrequent
(>15-Yr) Flooding

Points
per
Category
No. Lots
Affected

Points
per
Category
No. Lots
Affected

Points
per
Category
No. Lots
Affected

Total Points

Note: Problem points are awarded only for those problems solved by
2.1.1. Structure Flooding

Habitable 1st floor, residential; includes spaces with mechanical
equipment (1 lot per structure)*

Address:

350

250

Basement (1 lot per structure)*
Address:

250

200

50

Industrial, office, commercial and warehouse
(1 lot per 2,500 sf of floor space flooded)*

300

200

50

If there is an existing public system and points are taken for any
of the 3 items above, add 50 points.

Existing S

ystem Y/N

Attached Garage (1 lot per structure)
Address:

100

75

25

FLOODING

Misc. structures including patio/decks, pools, sheds, tennis
courts, detached garages, etc.(1 lot per structure)
Address: Pool at 2 Garden Ln

50 1

35

12

50

21.

Yard Flooding (1 per lot)
2,4, 6 Garden Ln

30

2.1.2.

Roadway Flooding (allocate 1 lot per 250" of roadway impacted
& 2 lots per intersection impacted)

Emergency Access restricted (>12" water over only access
route to habitable structure), pts per structure
Address:

200

150

25

Traffic obstruction (> 6" of water) on arterial street
Address: Kirkwood Rd near 2 Garden Ln

50 1

35

50

2.0 STORM SEWER / OVERLAND FLOW

Traffic obstruction (> 6" of water) on collector street
Address:

25

15

Traffic obstruction (> 6" of water) on residential street
Address:

10

Ponding (per ponding area)
Address:

No. Ponds:

Points/pond: 5

2.2.

Moderate Risk Erosion of misc. structures
Address:

No. Lots:

Points/lot: 20

2.3.

Yard Erosion (1 per lot)
Address:

No. Lots:

Points/lot: 10

24.

Age of Existing System

Points for Age

>50 yrs
(30 pts)

26-50 yrs
(15 pts)

<25yrs
(0 pts)

15

15

Note: Problem points are awarded only for those problems solved by the proposed solution.

TOTAL PROBLEM POINTS

145

Benefit Point Calculation




BENEFIT POINT CALCULATION
CITY OF KIRKWOOD
STORMWATER MANAGEMENT PROGRAM

CONTINUED:
SOLUTION BENEFIT CATEGORY
-l o .
; 3.1. Reduction of flowrate leaving site & re?;xg:tg peak Max points: 1000
@0
°o
E 3.2. Combines smaller projects into regional solution (see note) No. Add'l Projects: Points per Add'l Proj.: 50
-~ 4.1. Addresses pollutants: No. Units Points per Unit
:tl > Bioswales PER 100 LF 10
= = Forebays AC 200
Z Wet Ponds AC 100
'-'EJ < Wetlands AC 50
Z 8 Biostabilization of banks (per bank) PER 100 LF 10
(@) o Riffle Pool Complex PER 100 LF 10
0;: W [4.2. Eliminates combined sewer (per project) EA 100
-
E < Eliminates inflow into sanitary system (1 each per basement flooded,
o ; 4.3 |yard vent overtopped, street inlet or driveway drain connected to EA 10
< sanitary/combined system, etc.)
y . 0-5 6-10 11-15 >15
8 5.1. Ease of Implementation (No. of Easements) (20 pts) (10 pts) (5 pts) (0 pts)
E Points for Easements 20 0 0 0 20
W |5.2. Recreational/Educational Yes_= 100, 0
no =0 pts
TOTAL SOLUTION POINTS 20
TOTAL BENEFIT POINTS 165

Note: A regional solution combines several smaller projects into a watershed or subwatershed solution.

TOTAL COST IN THOUSANDS =|

$764.30 |

MSD BENEFIT/COST RATIO = TOTAL POINTS / TOTAL COST IN THOUSANDS =|

0.22 |

Benefit Point Calculation
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