TITY OF HUXLIEY

TUESDAY ** APRIL 16, 2019 ** CITY COUNCIL ** 6:30 P.M.

A SESSION OF THE CITY OF HUXLEY’S
PLANNING AND ZONING COMMISSION

PUBLIC NOTICE IS HEREBY GIVEN THAT THE PLANNING AND ZONING COMMISSION OF THE CITY
OF HUXLEY, I0OWA, WILL MEET IN THE HUXLEY CITY COUNCIL CHAMBERS 515 NORTH MAIN AVE,,
HUXLEY,IOWA AT 6:30 P.M. ON TUESDAY THE 16TH DAY OF APRIL 2019 TO CONSIDER THE MATTERS
ENUMERATED IN THE AGENDA BELOW:

1.0)

ROLL CALL

COMMISSION AGENDA ITEMS:

2.0)

2.0)

4.0)

5.0)
6.0)

7.0)

MOTION TO APPROVE THE MINUTES FROM THE FOLLOWING MEETINGS:
2.1) April 8, 2019 — Meeting

PUBLIC HEARING: NONE
DISCUSSION AND RECOMMENATION ITEMS:

4.01) DISCUSSION AND POSSIBLE ACTION REGARDING MINI STORAGE SITE PLAN AT 508 EAST
FIRST STREET.

4402) DISCUSSION OF THE KUM AND GO TRAFFIC STUDY AND STORM WATER MANAGEMENT
PLAN.

4.03) DISCUSSION AND POSSIBLE ACTION REGARDING THE KUM AND GO SITE PLAN.
MISCELLANEQUS
COMMENTS

ADJOURNMENT

THIS NOTICE IS HEREBY GIVEN AT LEAST 24 HOURS PRIOR TO THE COMMENCEMENT OF THE MEETING SPECIFIED
ABOVE. THIS WAS DONE BY ADVISING THE NEWS MEDIA WHO HAVE FILED A REQUEST FOR NOTICE AND BY POSTING
THE NOTICE ON THE FRONT WINDOW IN THE LOBBY AREA IN CITY HALL THAT IS ACCESSIBLE TO THE PUBLIC. THIS
WAS ALL PURSUANT TO CHAPTER 21 OF THE CODE OF IQOWA,

04/12/2019 3:28 PM

s

Administrator. Zoning Administrator

Page 1



Planning and Zoning Commission Minutes
Monday, April 8, 2019
Huxley Safe Room, 6:30pm

1.0) Call to Order and Roll Call:

P & Z members present: Larry Wilson, Cheryl Patterson, joe Scott, Mike Schonhorst

Staff present: John Haldeman — City Administrator, Jolene Lettow — City Clerk

Consultants present: Mike Heilman — city attorney

Guests present: Keith Weggen, Britni Andreassen —Kum ‘N Go representatives, Roger Wheeler, Henry Haupert,
Matthew Hawes, Alissa Hawes, Wes James, Jill Riedemann, Jeff Barnwell, Shawna Murphy, Jesse Sommerfeld, Randy
Schmerbach, T.. Trav, Kelsey Trav, Dennis Hokel, Adam Walters, Amanda DeMaris, Lisa Ditenford, Jamie Dailey, Molly
Mollman, Todd Nelson, Clifford DeMaris

Mike Schonhorst, Acting Chairman, called the meeting to order at 6:38pm.

Commission Agenda ltems:

2.0) Motion - Scott, Second — Wilson to Approve Minutes from the Following Meeting: March 25, 2019. 4 ayes. Motion
carried.

3.0) Public Hearing: None

4.01) Motion — Patterson, Second — Wilson to Recommend Approval to Council the Annexation Request from Leonard and
Jaqueline Larson for Property at SE Corner of I-35 and Highway 210. Kum ‘N Go representatives expiained that a 5,975
square foot facility would be built on the five acre lot. Roll Call: Wilson, Patterson, Scott, Schonhorst voted yes. Motion
carried.

4.02) Motion — Patterson, Second — Scott to Recommend Approval to Council the Rezoning Request from Leonard and
Jaqueline Larson for Property at SE Corner of I-35 and Highway 210. The zoning will be changed from Agricultural to R-2. Roll
Call: Patterson, Scott, Schonhorst, Wilson voted yes. Motion carried.

4.03) Motion — Scott, Second — Wilson to Recommend to Council the Rezoning of the Westview Development Owned by
Dickson and Luann Jensen. Development is 40 acres northwest of town. There will be three different zones within
development: R-1/80 foot wide lots and % acre estate lots, R-1A/74 foot wide lots, and R-2/twin homes. Residents from
Centennial West subdivision had following comments/concerns:

o Traffic flow — large number of new homes will be adding traffic to area. Could there be another entrance added to
development?
Water flow — currently there are drainage issues in development — will this be resolved?
Construction path — could there be one set specifically to avoid heavy construction vehicles on existing roads?
Will a park be added to development/area?
Is city keeping up with the growth?

o Advantage Homes builds the same looking houses — need diversity, more custom built homes.
Roll Call: Scott, Schonhorst, Wilson, Patterson voted yes. Motion carried.

©C 00 O0

4.04) Motion — Patterson, Second - Scott to Recommend to Council the Approval of the Annexation Reguest for the
Westview Development from Dickson and LuAnn Jensen. There was discussion regarding preliminary plat process and steps
to continue to voice concerns/comments from public. Roll Call: Scott, Schonhorst, Wilson, Patterson voted yes. Motion
carried.

5.01) Next meeting scheduled for May 13,

7.0} Motion — Scott, Second — Wilson to adjourn at 7:33pm. 4 ayes.

Submitted by: Jolene R. Lettow, City Clerk



VEENSTRA & KIMM, INC.

3000 Westown FParkway ® West Des Maoines, lowa 50266-1320
515-225-8000 » 515-225-7848 (FAX) ® 800-241-8000 (WATS)

April 12,2019 MEMORANDUM

To: Huxley Planning & Zoning
Fr: Forrest Aldrich, Veenstra & Kimm, Inc.

Re: 508 East First Street

Chris Gardner, the owner of the property at 508 East First Street, will be at the Planning &
Zoning meeting on April 16, 2019 to make a presentation.

The property is currently used as a mini-storage facility with three buildings. Chris is
proposing to construct a fourth building at the north end of the property. The use of the
property is not proposed to be changed. The property is zoned M-1.

Attached is the approved site plan for the site from December 1999. Chris is essentially
wanting to complete Phase 3 of the site plan. The proposed building would have a similar
footprint to the north building shown on the site plan.

The paving of the drives around the mini-storage buildings as described in Phase 2 was
never completed. Currently there is gravel around the buildings.

Phase 3 describes the construction of a second driveway entrance, parking spaces at the
north end of the site, and the installation of a sanitary lift station and water service. The
sewer and water services are not needed as the building is proposed to be used for storage
with internal access and not to be used for an office/warehouse.

Chris wili present additionai information on the proposed building and site iayout.

The discussion with Planning & Zoning will focus on providing some direction for the site
plan. Is the site plan still valid? Do all of the phasing requirements of the site plan need to
be followed, or just some of the phasing requirements? Which ones? Assuming the
existing site plan is still valid, at what point are there enough changes that a new site plan
needs to be submitted?



If a new site plan were submitted, what is the thought of obtaining a waiver for not paving
and leaving the site gravel? What would be the stormwater management requirements?

There is an existing sidewalk to the west but no sidewalk to the east. Will a sidewalk be
required?

Both Chris Gardner and the writer will be at the meeting to answer questions.

END

45229-039
Attachment
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Traffic Impact Letter

Draft Letter

Kum & Go Site #0131

Huxley, lowa

Prepared for:

lowa Department of Transportation

Submitted to:

lowa Department of Transportation

January 29, 2019

| hereby certify that this engineering document was prepared by me or under my
direct personal supervision and that | am a duly licensed Professional Engineer
under the laws of the State of lowa.

Date:

KIMBERLEY L. ROUSE, P.E.
License No. 14865
My renewal date is December 31, 2020

Pages or sheels covered by this seal:




Analysis of Existing Conditions

The site of the proposed new Kum & Go 0131 is near the interchange of Hwy. 210 and Interstate 35 in
rural Huxley. The site is located on the south side of the Hwy. to the east of the northbound off ramp.
The site is surrounded by agricultural land uses. Monsanto Company is located approximately 2400’ to
the west of the site. Hwy. 210 is a rural highway with a speed limit of 55 mph near the site.

Hiny 2107 =

Figure 1 - Site Location

Proposed Development

The proposed development is a 5,975 square foot Kum & Go convenience store. It is proposed to have
12 gas pumps for passenger cars and € pumps for trucks. There is one access proposed on the east side
of the development off of Hwy 210. The proposed entrance is approximately 610’ from the northbound
I-35 off ramp.

Existing Traffic Counts

November 2018 traffic counts were provided by Civil Design Advantage for Hwy. 210 near the proposed
site. Traffic counts from the lowa Department of Transportation were also reviewed. It was determined
that the growth rate for the area is approximately 3% per year.
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Figure 2 - Site Plan

Trip Generation

Trip generation rates recommended in the Institute of Transportation Engineers’ (ITE) Trip Generation,
9" Edition, were used to develop estimates of trips to and from the site based on the proposed land use.
Table 1 shows the daily, AM peak hour, and PM peak hour trip generation for the proposed land use.
According to the trip generation manual, 66% pass-by trips were calculated for the convenience store
with gas pumps land use. Pass-by trips are made by traffic already using the adjacent roadway and
enter the site as an intermediate stop on the way to another destination. The trip may not necessarily
be “generated” by the land use under study and thus, is not a new trip added to the transportation
system. Table 1 shows the trip generation for the site at full build-out.



Table 1 - Trip Generation

- Trip Generaion -
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Trip Distribution and Assignments

Based on the trip generation of the proposed land use, the trip ends were assigned to the site entrance.
Assignments were based on assumed travel behaviors, location of trip destinations, and accessibility
from/to various routes considering normal overall travel patterns.

Using the existing split of traffic calculated from the 2018 traffic counts on Hwy. 210, the trips and pass-
by trips were distributed at the intersection. It was assumed that during the AM peak 75% of the traffic
travels to/from the east and 25% to/from the west. During the PM peak the assumption is 30% to/from
the east and 70% to/from the west. Figures 3 and 4 show the AM and PM peaks at the new proposed
entrance into the proposed Kum & Go 0131 site. Figures5 and 6 show the AM and PM peaks at year
2029,
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Figure 4 — PM Peak
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Turn Lane Warrants

“NCHRP Report 457: Evaluating Intersection Improvements: An Engineering Study Guide” was used to
evaluate the need for right and left turning bays at the proposed site entrance. Figure 7 shows that
during the PM peak a right-turn lane would be warranted into the proposed Kum & Go site. Figure 8
shows that a left-turn lane is not warranted at this time. Figure 9 shows that by 2029 a left-turn lane
would likely be warranted at the Kum & Go site entrance assuming the 3% annual growth rate.
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2ane roadway {English)
INPLT
| Variable Yalug
85" percentils speed. mph: £ 800 \
Percent of lef-tums in sdvancing vokime (Va). %: 5% 700 'm-
[Advancing volume (V). veh/h: 21 = e \Y i
|Opposing volume (Vo). veh/h: 0 - \
500 \
QUTPUT 5 400
Variable Value £ 300 \
Limiting advancing valume (V), veh/h: 260 — LY
Guitance for detsrmining the need for 8 majorsoad leftiumn bay: 20 " AN
Left4urm treatment NOT warranted. 100
E—r : et S N
8 406 206 W6 490 66 606 760
Advanzing Volume (V,), veh/h
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Figure 9 — Guideline for Determining the Need for a Major Road Left Turn Bay

Conclusion and Recommendation

Based on the assumptions stated in the report and resulting analysis, it is recommended that an
eastbound right-turn lane on Hwy 210 should be installed when Kum & Go 0131 is developed. A left-
turn lane is not warranted at this time. [t is estimated that a left-turn lane may be warranted by 2029.
It may be necessary to install a left-turn lane earlier if traffic volumes near the site increase at a faster
rate that assumed in the analysis, or if traffic slowing down to enter the site starts to cause safety issues
for westbound Hwy. 210.



KUM & GO #0131

STORM WATER MANAGEMENT PLAN
HUXLEY, IOWA
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CIVIL DESIGN ADVANTAGE 3405 SE Crossroads Dr., SUITE G GRIMES, i1A 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Stormwater Calculations DATE: 04/05/19 COMP.BY: DSH OKDBY: RAH

Project Description:
Existing Site Conditions
The Kum & Go site is located east of the 1-35 ramp intercepting IA-210 in Huxley, lowa. The existing site
constist of 4.30 acres of land utilized for agricultural purposes (row crops) and is slated for 2 commercial use as
a Kum & Go. Refer to the existing drainage map and Hydraflow Hydrographs for detailed analysis of the
existing site conditions.

Proposed Site Conditions

The site will be developed as a new 5,975 sf Kum & Go convenience store with a detached gas canopy and
associated access drives, parking and utilities. Proposed storm water detention will be provided in a dry bottom
detention basin west of the proposed building. (Refer to the Post-Developed Drainage Map and hydraflow

hydrographs).

Storm Water Analysis:
Storm Sewer Analysis
Storm sewer pipes were designed to convey the 100-year post-developed storm event at all critical locations
and overflow paths have been provided. The Rational Method was used to determine the flow rate for each
drainage area and the Manning's equation was used to size the pipes.

Detention Analysis

Detention for the Kum & Go site will be provided in one dry bottom detention basin located on the west side of
the property. The pond was designed with Hydraflow Hydrogrpahs which utilizes the SCS Unit Hydrograph
Method for computation of hydrographs. The drainage basin was analyzed for the 2, 5 and 100-year rainfall
events. Runoff curve numbers used to determine peak flow rates are listed in the assumptions. The detention
basin was designed to limit the 2 and 5-year post-developed runoff to the 2 and 5-year existing peak runoff rate
and to limit the 100-year post-developed release rate to the 5-year existing release rate.




CIVILhDESIGN ADVANTAGE 3405 SE Crossroads Dr., SUITE G GRIMES, IA 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Stormwater Calculations DATE: 04/05/19 COMP.BY: DSH OKDBY. RAH

Assumptions:
*  Atime of concentration of 15 minutes was assumed for post developed detention calculations.
* A USDA Hydrologic Soil Map was prepared for the site. Hydrologic Soil Group B was assumed for storm
water runoff calculations. Refer to the attached Hydrologic Soil Map report for soils information.
*  The runoff coefficients used to determine flow rates for the site were taken from SUDAS Section 2B-4.03 are

listed in the following table.
Land Use or %uﬁace Characteristics B Solls

5-year |100-year]
Impervious Area, (Drives, Walks, and Roofs) 0.95 0.98
Open Space -Grass, >75% (Good Condition) 0.15 0.35

*  The curve numbers used to determine flow rates for the site were taken from SUDAS Section 2B-4.04 and
are listed in the following table.

Land Use or Surtace Characteristics Curve Number
Impervious Area, (Drives, Walks, and Roofs) 98
Open Space -Grass, >75% (Good Condition) 61
Row Crops {Contoured) 5

Storm Water Runoff Summary:
Drainage Basin 1 (DB 1)

Post- . .
, Detention Detention
Storm Developed Detent-lon Provided, Overflow Top of F_’ond Freeboard, ft
Event |Pond Release,| Elevation 3 : Elevation
cfs ft Elevation
2-Year 3.99 999.30 3,319 1001.00 1002.00 2.70
5-Year 4.30 999.75 6,553 1001.00 1002.00 2.25
100-Year 4.92 1000.72 25,498 1001.00 1002.00 1.28

Detention wili be provided in a dry-botiom pond (i-:’ond 1). The outlet pipe wiii consist of a 15" RCP culvert with
a 9.60" orifice plate installed in the outlet north side of structure 4 (SW-501} at an elevation of 996.19

Rainfall Return Existing Runoff Allowable | Post-Developed
Frequency ofs " | Release, | Runoff Release,
(Yrs) cfs cfs
2-Year 4.00 4.00 3.99
5-Year 6.22 6.22 4.30
100-Year 17.82 §.22 492




CIVIL DESIGN ADVANTAGE 3405 SE Crossroads Dr., SUITE G GRIMES, 1A 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Stormwater Calculations DATE: 03/18/19 COMP.BY: DSH OKDBY: RAH
Storm Sewer
Post-Developed Composite C-factor Calculations
100-year _ _
Drainage Lawn Lawn Imperv. | Imperv. Total Area Total Area Composite
Area ID B Area, SF B Area, SF SF Acres C
DA 4 0.35 2118 0.98 21 ,7§i 24 882 057 0.90
DA S5 0.35 0 0.98 14,810 14,810 0.34 0.98
DA S 0.35 0 0.98 20475 20,475 0.47 0.98
DA 9 0.35 0 0.68 10.064 10,064 0.23 0.98
Detention
Post-Developed Composite CN Calculations
Drainage Lawn Lawn Imperv. | Imperv. Total Area Total Area éomposite
Area ID B Area, SF B Area SF SF Acres CN
DR 1 FOS1 B1 78.851 98 108.457 187,308 4.30 82




CIVIL DESIGN ADVANTAGE

-

3405 SE Crossroads Dr., SUITE G GRIMES, 1A 50111

PROJECT: Kum & Go (131 JOB NO. 1811.616 Page_  of  Pages
SUBJECT: Storm Water Calculations DATE: 02/20/19 COMP.BY: DSH OKDBY: RAH
Pre-Developed Time of Concentration:
Drainage Area: :DB 1 E}SI$TING
Sheet Flow:
Flow length, L, = 100 feet Design Equation:
Land slope, s; = 052 % (= 0.007[(n}{LI*?
Manning's n= 017 Vpao(s)®*
2-Year 24-hr po= 308
Travel time, t, = 18.9 minutes
Shallow Concentrated Flow: Table 1:
Ground Cover: No. Equation
Flow length, L, = 342 feet Forest w/ heavy ground litter & meadow 1 wv,=8,"2x 2.516
Land slope, s, = 148 % Minimum tillage cultivation and woodlands 2 v;=5,"”x 5032
Ground Cover No. = 4 Table 1 Short grass pasture & lawns 3 wv,=s,"x 6962
" Cultivated straight row crops 4 v,=s,x 8726
Nearly bare ground 5 wv,=s5,"%x 9.965
Flow velocity, v, = 1.06 ft/sec Grassed waterway 6 wv,=s,"%x 16.135
Travel time, t; = 5.4 minutes Paved area & shallow gutter flow 7 wvy=s,"%x 20238
Channel Flow:
Flow length, Lz = 0 feet Design Equation:
Land slope, s3 = 12'% 1.486(alP,) s,
Manning's n = 0025 s n
Left Slope = 4 1
Boftom Width = 5 feet
Right Slope = 41
Flow depth = 1 feet
Flow area, a = 9 f?
Wetted perim., P, = 13.25 ft
Flow velocity, v = 5.03 ft/sec g= 45.2911
Travel time, t; = 0.0 minutes
Time of Concentration, t. = 24.3 minutes t.=t ++ty
UM E Co UL SULAS TOC T 2o
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Hydrologic Soil Group—Story County, lowa

Hydrologic Soil Group

Map unit symbol Map unit nama Rating Acres in AOI Percent of AOI

L55 Nicollet loam, 1to 3 B/D 14.5 49.4%
percent slopes

L107 Webster clay loam, C/D 74 25.2%
Bemis moraine, Oto 2
percent slopes

L138B Clarion loam, Bemis B 45 15.2%
moraine, 2 to 6
percent slopes

L138C2 Clarion loam, Bemis B 3.0 10.3%
moraine, 6 to 10
percent slopes,
moderately eroded

Totals for Area of Interest i 29.4 100.0%

usps  Natural Resources Web Soil Survey 1/29/2019

Conservation Service

National Cooperative Soil Survey

Page 3of4



Hydrologic Soil Group—Stoery County, lowa

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential} when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or G/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA Natural Resources Web Soil Survey 1/29/2019
Conservation Service National Cooperative Soil Survey Page 4 of 4
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

1-DB 1 EXISTING

Legend
Hyd. Origin Description
1 SCSRunoff DB 1EXISTING

Project: Existing.gpw Monday, 03 /18 /2019




2
Hydrograph Return Period Rec

ydra%w Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc, v2020

Hyd. |Hydrograph |[Inflow Peak Qutfiow (cfs) Hydrograph
No. type hyd(s) Description
{origin) 1-yr 2-yr 3-yr S-yr 10-yr 25-yr 50-yr 100-yr
1 [SCS Runoff — —_- 4003 | - 6.215 ——— - 17.82 | DB 1 EXISTING

Praj. file: Existing.gpw Monday, 03 /18 /2019
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Hydrograph Summary Report

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd{s) elevation strge used Description
(origin) (cfs) {min) (min) (cuft} {Ft) (cuft)
1 |SCS Runeff 4.003 2 730 15,672 e —— — DB 1 EXISTING

Existing.gpw Return Pericd: 2 Year Monday, 03/ 18/ 2019




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D®& 2019 by Autodesk, Inc. v2020 Monday, 03/ 18 /2019

Hyd. No. 1

DB 1 EXISTING

Hydrograph type = SCS Runoff Peak discharge = 4,003 cfs

Storm frequency = 2yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 15,672 cuft

Drainage area = 4.300 ac Curve number =75

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 24.30 min

Total precip. = 3.08 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

DB 1 EXISTING

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

IR SN DO SR M. *“\:'“’“ S DR R
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)
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Hydrograph Summary Report

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autedesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow Interval |Peak volume hyd(s) elevation strge used Descripfion
{origin} {cfs) {min) (min) {cuft) (Ft} =T
1 |SCS Runoff 6.215 2 730 23,440 ——— —_ — [OF 1 EXISTING

Existing.gpw Return Period: 5 Year Monday, 03/ 18/ 2019




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 03 /18 /2019

Hyd. No. 1
DB 1 EXISTING

Hydrograph type = SCS Runoff Peak discharge = 6.215 cfs
Storm frequency = 5yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 23,440 cuft
Drainage area = 4.300 ac Curve number =75
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 24 .30 min
Total precip. = 3.81in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
DB 1 EXISTING
En(efs) Hyd. No. 1 -5 Year ()
7.00 T T 7 7 T 7.00
6.00 - - -7 ) B S ,__*_,__u_v_,_ 6.00
5.00 + = = - — ‘ — =8 __- —_- 5.00
oo e = S R L “ _ 1 400
3.00 f——— 1 S RN R & N S S— S— - — 1 300
I e - , , " . _ )0
1.00 - — - \ S — 1 100
| e b =~ e P
0.00 — | ! N 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



7

Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval (Peak volume hyd(s) elevation sirge used Description
(origin) {cfs) {min} (min} {cuft) (ft) {cuft)
1 |SCS Runoff 17.82 2 728 65,384 ——— - — DB 1 EXISTING

Existing.gpw Return Period: 100 Year Monday, 03/ 18 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 03 /18 /2019

Hyd. No. 1
DB 1 EXISTING
Hydrograph type = SCS Runoff Peak discharge = 17.82 cfs
Storm frequency = 100 yrs Time to peak = 12.13 hrs
Time interval = 2 min Hyd. volume = 65,384 cuft
Drainage area = 4,300 ac Curve number =75
Basin Slope =00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 24.30 min
Total precip. = 7.12in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
DB 1 EXISTING
Q (cfs) Hyd. No. 1 - 100 Year Q {(cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
PP RIS WS Fop— — ™ = S
0.00 0.00
0 2 4 8 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 03 / 18 1 2019

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E {NJA)

1 66.7390 18.4000 0.9371 -
2 101.8674 20.8000 0.9811 e
3 0.0000 0.0000 0.0000 -
5 124.8469 20.4000 0.9780 e
10 145.4638 20.8000 0.9749 ——
25 181.9707 20.8000 0.9836 T
50 201.7298 20.9000 0.9769 ——te
100 239.1196 21.3001 0.8873

File name: Central lowa.IDF

Intensity = B/ (Tc + D}*E

Return Intensity Values (in/hr)

Perlod

(Yrs) |5min 10 15 20 25 30 35 40 45 50 55 60

1 3.48 2.90 249 219 1.95 1.76 1.61 1.48 1.37 1.27 1.19 1.12
2 4.20 353 3.04 2.68 2.39 2.16 1.97 1.81 1.68 1.56 1.46 1.37
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.28 4.43 s 3.35 2.99 2.70 2.46 2.26 2.09 1.95 1.82 1.71
10 6.12 515 4.44 3.91 3.50 3.16 2.88 265 2.46 2.29 2.14 2.01
25 7.44 6.25 5.3¢9 4.74 4.23 3.82 348 3.20 2.96 2.76 2.58 2.42
50 8.40 7.07 6.10 537 4.80 4.34 3.96 3.64 3.37 314 2.94 2.76
100 9.48 7.98 6.89 6.07 5.42 4.90 447 4.11 3.80 3.54 3.31 an

Te = time in minutes. Values may exceed 60.

Precip. file name: C:\Users\ccalhoumDesktop\Rainfall Intensities.pep

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3T 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 287 3.08 0.00 3.8 4.46 5.44 6.26 7.12
SCS 6-Hr 2.05 240 0.00 3.03 3.61 4.47 520 5.98
Huft-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

1-DB1POST

2-DB | RELEASE T-

Leaend
Hyd. Origin  Description

1 SCS Runoff DB 1 POST
2 Reservoir DB 1 RELEASE

Project: Post-Developed.gpw Wednesday, 04 / 3/2019
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Hydrograph Return Period Re

Hydra%w Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr &-yr 10-yr 25-yr 50-yr 100-yr
1 1SCS Runoff e e | 7798 11.08 —_ —— e 26,78 | DB1POST
2 |Reservoir 1 —- 3.986 ——— | 4.208 e —— —— | 4917 | DB 1 RELEASE

Proj. file: Post-Developed.gpw Wednesday, 04 /3 /2019
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Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Peak Time Timeto [Hyd. Inflow Maximum Total Hydrograph
No. type flow Interval (Peak volume hyd(s) elevation strage used Description
(orlgin) (cfs) {min) {min} {cuft) {ft) {cuft)
1 |SCS Runoff 7.798 2 722 21,949 — — —— DB 1 POST
2 |Reservoir 3.986 2 732 21,949 1 999.31 3,361 DB 1 RELEASE

Post-Developed.gpw Return Period: 2 Year Wednesday, 04 /3 /2019




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Wednesday, 04 /3/2019

Hyd. No. 1

DB 1 POST

Hydrograph type = SCS Runoff Peak discharge = 7.798 cfs

Storm frequency = 2yrs Time to peak = 722 min

Time interval = 2 min Hyd. volume = 21,949 cuft

Drainage area = 4.300 ac Curve number = 82

Basin Slope = 00% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 15.00 min

Total precip. = 3.08in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

DB 1 POST

Q (cfe) Hyd. No. 1 — 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2:00 2.00
0.00 A) 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580
Time (min)

—— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2

DB 1 RELEASE

Hydrograph type = Reservoir Peak discharge
Storm frequency = 2yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 1-DB1POST Max. Elevation
Reservoir name = POND 1 Max. Storage

21,949 cuft

3,361 cuft

Wednesday, 04 /3 /2019

Storage Indication method used.

DB 1 RELEASE
Q (cfs) Hyd. No. 2 -- 2 Year

8.00

6.00

4.00

2.00

0.00

0 120 240 3680 480 600 720 840 960 1080 1200

= Hyd No. 2 = Hyd No. 1 ITITI1] Total storage used = 3,361 cuft

Q (cfs)
8.00

6.00

4.00

2.00

0.00

1560
Time (min)



Pond Report

6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, inc. v2020 Wednesday, 04 /372019

Pond No.1 - POND 1

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 996.19 fi

Stage / Storage Table
Stage (ft) Elevation {ft} Contour area (sqft) Incr. Storage (cuft) Total storage {cuft)

0.00 996.19 00 0 0

1.81 998.00 425 385 385

1.96 968.15 425 64 448

2.81 999.00 1,288 728 1,176

3.81 1000.00 13,139 7,214 8,380

4.81 1001.00 34,433 23,786 32,176

5.81 1002.00 46,836 40,634 72,810
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PriRsr] [A] [B] [C] [D]

Rise (in} = 9.60 0.00 0.00 0.00 Crest Len (ft) = 10.00 0.00 0.00 0.00
Span (in) = 0.60 0.00 0.00 0.00 Crest EL (ft} = 1001.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL (ft) = 996.19 0.00 0.00 0.00 Waelr Type = Broad - ot 225
Length {ft) = 17.00 0.00 0.00 0.00 Multi-Stage = No No No Ne
Slope (%) = 0.50 0.00 0.00 nfa
N-Value = .013 M3 013 nia
Orifice Cosff. = 0.60 0.60 0.60 0.60 Exfil.{inhr} = 0.000 {by Wet area)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifica outflows are analyzed undsr inlet (ic) and outlet (oc) control. Weir risers checked for erifice conditiens (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Civ A CivB CiveC PriRsr WrA Wr B WrC WrD  Exfil
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 996.19 0.00 0.00 ; it 4%

0.18 38 996.37 0.110c — — - 0.00 . .- -
0.36 77 996.55 0.34 oc - — 0.00 . :

0.54 115 996.73 0.59 oc 0.00 - —
0.72 154 996.91 0.78 oc -— 0.00
0.90 192 997.10 1.18 oc - - 0.00 - -

1.09 231 997.28 1.65 oc — - — 0.00 == -
1.27 269 997.46 2.02 oc 0.00 - —
145 308 997.64 232 0c 0.00 : i
1.63 346 997.82 260 oc - - - 0.00 .

1.81 385 998.00 284 0t 0.00
1.83 391 998.02 2.860c — 0.00 — - —
1.84 397 998.03 288 0c - 0.00 —
1.86 404 998.05 290 0c — - - 0.00 -

1.87 410 998.06 292 0c - 0.00 —
1.89 417 998.08 294 oc - 0.00 == R 7y
1.90 423 998.09 2850c . — .00 — ~
1.92 429 998.11 2970cC == — 0.00 .- -

1.93 436 998.12 299 oc — - 0.00 . —
1.95 442 998.14 301ic - 0.00 - rig = .
1.96 448 908.15 302ic - - 0.00 —
205 521 098.24 3.10i¢ - - - 0.00 —_
213 594 998.32 3.18ic — — — 0.00 -
2.22 667 998.41 326ic . - 0.00 - — =] Y
2.30 740 988.49 334ic - - 0.00 .- = o
2.39 812 998.58 341ic - - 0.00 i :
2.47 885 998.66 348ic - 0.00 - ~
2.56 958 998.75 355ic 0.00 — 3 25
264 1,031 998.83 362ic - - 0.00 - — -
2.73 1,104 998.92 369ic - - - 0.00

2.81 1,176 999.00 376 ic - — 0.00 s =" -
291 1,898 999.10 383ic - - - 0.00 - - —
3.01 2,619 999.20 3.91ic = 0.00 =3
31 3,340 999.30 3.98ic — — - 0.00 . .
321 4,062 999.40 4.06 ic - - 0.00 — i
3.31 4,783 999.50 413ic 0.00 - —

User
cfs

Total
cfs

0.000
0.114
0.343
0.590
0.780
1.184
1.6563
2.017
2,324
2.595
2,840
2.859
2.879
2,898
2.917
2.936
2.954
2973
2.992
3.008
3.023
3.104
3.183
3.260
3.336
3410
3.482
3.553
3.622
3.690
3.757
3.834
3.910
3.984
4.057
4.128

Continues on next page...



POND 1

Stage / Storage / Discharge Table
Stage

ft

3.41
3.51
3.61
3.71
as
3.91
4.01
4,11
421
4.31
4.41
4.51
4.61
4.71
4.81
4.91
5.01
5.11
5.21
5.31
541
551
5.61
5.71
5.81

...End

Storage
cuft

5,504

6,226

6,947

7,669

8,390
10,768
13,147
15,526
17,904
20,283
22,661
25,040
27,419
29,797
32,176
36,239
40,303
44,366
48,430
52,493
56,557
60,620
64,683
68,747
72,810

Elevation
ft

999.60

999.70

999.80

999.90
1000.00
1000.10
1000.20
1000.30
1000.40
1000.50
1000.60
1000.70
1000.80
1000.90
1001.00
1001.10
1601.20
1001.30
1001.40
1001.50
1001.80
1001.70
1001.80
1001.90
1002.00

CivA
cfs

4.20ic
427 ic
4.34 ic
4.40 ic
4.47 ic
453ic
4.60ic
4.66 ic
4.72ic
4.79ic
4.85ic
4.91ic
497 ic
5.02ic
5.08ic
5.14ic
520ic
5.25ic
531ic
5.36 ic
542ic
547 ic
5.52ic
558ic
5.63ic

CivB
cfs

CivC
cfs

PriRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.82
232
4.27
6.58
9.19
12.08
15.22
18.60
2219
26.00

WrB
cfs

WwrC
cfs

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

4.198
4.268
4.336
4.403
4.468
4534
4.508
4 661
4.724
4.785
4.846
4.906
4,965
5.024
5.082
5.961
7.521
9.523
11.88
14.55
17.50
20.69
24.12
2777
31.63
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Hydrograph Summary Report

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation sirge usod Dascription
(origin} (cfs) {min) {min} (cuft) (ft) cuft)
1 |SCS Runoff 11.08 2 722 3070 | - —_— e OB 1 POST
2 |Reservoir 4.298 2 734 31,070 1 989.75 6,553 DB 1 RELEASE

Post-Developed.gpw Return Period: 5 Year Wednesday, 04/ 3/ 2019




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 04 /3 /2019

Hyd. No. 1

DB 1 POST

Hydrograph type = SCS Runoff Peak discharge = 11.08 cfs

Storm frequency = 5yrs Time to peak = 722 min

Time interval = 2 min Hyd. volume = 31,070 cuft

Drainage area = 4.300 ac Curve number = 82

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.00 min

Total precip. = 3.81in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

DB 1 POST

Q (cfs) Hyd. No. 1 5 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

- IR A - — '\"‘ - R E h
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

—— Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs Extension for Autedesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2
DB 1 RELEASE

Hydrograph type = Reservoir Peak discharge
Storm frequency = 5yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 1-DB1POST Max. Elevation
Reservoir name = POND 1 Max. Storage

Wednesday, 04 /3/2019

4.298 cfs
734 min
31,070 cuft
999.75 ft
6,553 cuft

mmnnin

Storage Indication method used.

DB 1 RELEASE

Q (cfs) Hyd. No. 2 - 5 Year Q (cfs)
12.00 12.00
10.00 ) B Ll . 10.00
8.00 NN | ) i | 8.00
6.00 | ) - | 6.00
4.00 NN i \{“ — I 4.00
2.00 e J - B 2.00
e S NS P LA j_ S S S| PR P y

0 120 240 360 480 600 720 840 960 1080 1200

1320 1440 1560
Time (min)

= Hyd No. 2 = Hyd No. 1 1111111 Total storage used = 6,553 cuft
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Hydrograph Summary Report,

ydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) (min}) {min) {euft) (ft) {eufi)
1 [SCS Runoff 26.78 2 722 76,531 — ——— —— OB 1 POST
2 |Reservoir 4917 2 740 76,531 1 1000.72 25,483 OB 1 RELEASE

Post-Developed.gpw Return Period: 100 Year Wednesday, 04 7372019
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Hydrograph Report

Hydraflow Hydrographs Extensicn for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 04 /3/ 2018
Hyd. No. 1
DB 1 POST
Hydrograph type = SCS Runoff Peak discharge = 26.78 cfs
Storm frequency = 100 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 76,531 cuft
Drainage area = 4.300 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of cone. (Tc) = 15.00 min
Total precip. = 7.121in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
DB 1 POST
Q () Hyd. No. 1 -- 100 Year Q{cfs)
28.00 28.00
24.00 ” 24.00
20.00 = ' S 20.00
16.00 " 16.00
12.00 7 : i, 12.00
8.00 - 8.00
4.00 7 4.00
S R . N T
0.00 il B 0.00
0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 04 /3/2019
Hyd. No. 2

DB 1 RELEASE

Hydrograph type = Reservoir Peak discharge = 4917 cfs

Storm frequency = 100 yrs Time to peak = 740 min

Time interval = 2 min Hyd. volume = 76,531 cuft
Inflow hyd. No. = 1-DB1POST Max. Elevation = 1000.72 ft
Reservoir name = POND 1 Max. Storage = 25,483 cuft

Storage Indication method used.

DB 1 RELEASE

Q (cfs) Hyd. No. 2 — 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min})

= Hyd No. 2 e Hyd No. 1 ITITITT Total storage used = 25,483 cuft
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Hydraflow Rainfall Report

Hydraflow Hydregraphs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 04 /3/2019
Return Intensity-Duration-Frequency Equation Coefficients (FHA}
Period

(¥rs) B D E {N/A)
1 66.7390 18.4000 0.9371 e
2 101.8674 20.8000 0.9811 e
3 0.0000 0.0000 0.0000 e
5 124.8469 20.4000 0.9780 —
10 145.4638 20.8000 09748 | @ — -
25 181.9707 20.8000 0.9836
50 201.7299 20.9000 0.9769
100 239.1196 21.3001 09873 |

File name: Central lowa.IDF

Intensity = B/ {Tc + D)*E

Return Intensity Values (in/hr)

Pe(riyorg) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 3.48 2.80 249 219 1.95 1.76 1.61 1.48 1.37 1.27 1.19 1.12
2 4.20 3.53 3.04 268 239 2.16 1.97 1.81 1.68 1.56 1.46 1.37
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.28 443 3.81 3.35 2.99 2.70 246 2.26 2,09 1.95 1.82 1.71
10 6.12 5.15 4.44 3.91 3.50 3.16 288 265 2.486 2.29 214 2.01
25 7.44 6.25 5.39 474 4.23 3.82 348 3.20 2.96 2.76 2.58 242
50 8.40 7.07 6.10 5.37 4.80 4.34 3.96 3.64 3.37 3.14 2.94 276
100 0.48 7.98 6.89 6.07 542 4.90 4.47 4.11 3.80 3.54 a3 3an

Te = time in minutes. Values may exceed 60.

Precip. file name: CUsers\ccalhouniDesktop\Rainfall Intensities.pep

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2yr 3-yr S-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.67 3.08 0.00 3.81 4.48 5.44 6.26 7.12
SCS 6-Hr 2.05 2.40 0.00 3.03 3.61 4.47 5.20 5.98
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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CIVIL DESIGN ADVANTAGE 3405 SE CROSSROADS DR., SUITE G GRIMES, 1A 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Storm Water Calculations DATE: 04/04/19 DESIGNED: DSH CHECKED:

INTAKE ST-4 CAPACITY CALCUALTIONS

EQUATIONS

1. ORIFICE: Q=0.6A (2gh)"? Q400 = Cioolioo A
Assume a Time of Concentration = 15 min.
WHERE - Q =flow, cfs

A = area of opening, ft*2 Cipp= 098
g = gravity (32.2 ft/s"2) tioo= 7.44 in/hr
h = headwater from center of opening, ft A= 0.57 acres
Qu=070%7.44*047
2. WEIR: Q= 3.3*P*h"® Q0= 4.16 cfs

WHERE - Q =flow, cfs
P= Perimeter of grate in feet
h = headwater from center of epening, ft

CALCULATIONS

1. Salve for required head given flow and open area for casting using Orifice Equation:

LOCATION: ST-4
INPUT: Qo= 416 cfs (From Rational Equation)
A= 195 sq.ft. (Open Areaof Casting) Type 3B, 24" Beehive grate
Required Head at Grate: h= 018 ft

2. Solve for required head given flow and open perimeter of casting using Weir Equation:

LOCATION: ST4
INPUT: Qo= 418 cfs (From Rational Equation)
P= 586 it {Open Perimeter of Casting) Type R, grate
Required Head at Grate: h=  0.359 ft.

GOVERNING EQUATION: Weir Equation
Required Head = 0.359 ft = 43 inches

The 100-year elevationis 1002.13 + 0.359 = 100249
The 100-year elevation is less than the overflow elevation of 1002.50; therefore, ponding depth is ok.

Kum & Go 0131_SWMP 4/4/2019 1:40 PM
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CIVIL BESIGN ADVANTAGE 3405 SE CROSSROADS DR., SUITE G GRIMES, 1A 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Storm Water Calculations DATE: 04/04/19 DESIGNED: DSH CHECKED:

INTAKE ST-5 CAPACITY CALCUALTIONS

EQUATIONS

1. ORIFICE: Q=06A (2gh'® Qi00 = Ciool1o0 A
Assume a Time of Concentration = 15 min.

WHERE - Q= flow, cfs

A = area of opening, ft*2 Cipp= 098
g = gravity (32.2 ft/s*2) ligo= 7.44 in/hr
h = headwater from center of opening, ft A= 0.34 acres
Qmo: 0.70*7.44* 047
2. WEIR: Q=3.3*P*h'* Qo= 2.48 cfs

WHERE - Q =flow, cfs
P= Perimeter of grate in feet
h = headwater from center of opening, ft
CALCULATIONS

1. Solve for required head given flow and open area for casting using Crifice Equation:

LOCATION: ST-5
INPUT: Q= 248 cfs {From Rational Equation)
A= 195 sq.ft. (Open Area of Casting) Type 3B, 24" Beehive grate
Required Head at Grate: h= 0070 it

2. Solve for required head given flow and open perimeter of casting using Weir Equation:
LOCATION: ST-5
INPUT: Qip= 248 cfs (From Rational Equation)
P= 586 fi (Cpen Perimeter of Casting) Type R, grate
Required Head at Grate: h=  0.254 ft,

GOVERNING EQUATION: Weir Equation
Required Head = 0.254 ft = 3.1 inches

The 100-year elevationis 100213 + 0.254 = 1002.38
The 100-year elevation is less than the overflow elevation of 1002.50; therefore, ponding depth is ok.

Kurm & Go 0131_SWMP 4/4/2019 1:40 PM
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CIVIL DESIGN ADVANTAGE 3405 SE CROSSROADS DR, SUITE G GRIMES, IA 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Storm Water Calculations DATE: 04/04/19 DESIGNED: DSH CHECKED:

INTAKE ST-6 CAPACITY CALCUALTIONS

EQUATIONS

1. ORIFICE: Q = 0.6 A (2gh)"? Qj00 = Ciooljo0 A
Assume a Time of Concentration = 15 min.

WHERE - Q = flow, cfs

A = area of opening, ftA2 Cieo= 098
g = gravity (32.2 ft/s*2) liio= 744 in/hr
h = headwater from center of opening, ft A= 0.47 acres
Q=070*7.44*047
2. WEIR: Q=3.3*P*h'? Qo= 3.43 cfs

WHERE - Q = flow, cfs
P= Perimeter of grate in feet
h = headwater from center of opening, ft

CALCULATIONS
1. Solve for required head given flow and open area for casting using Qrifice Eguation:

LOCATION: ST-6
INPUT: Q= 343 cfs (From Rational Equation)
A= 195 sq.ft. (Open Area of Casting) Type 3B, 24" Beehive grate
Required Head at Grate: h= 0133 ft

2. Solve for required head given flow and open perimeter of casting using Weir Equation:

LOCATION: ST-6
INPUT: Qiw= 343 cfs (From Rational Equation)
P= 586 fi {Open Perimeter of Casting) Type R, grate
Required Head at Grate: h= 0.315 ft.

GOVERNING EQUATION: Weir Equation
Required Head = 0.315 ft = 3.8 inches

The 100-year elevationis 100150 + 0.315 = 1001.82
The 100-year elevation is less than the overflow elevation of 1002.00; therefore, ponding depth is ok.

Kum & Go 0131_SWMP 4/4/2019 1:40 PM
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CIVIL DESIGN ADVANTAGE 3405 SE CROSSROADSDR., SUITEG GRIMES, IA 50111
PROJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Storm Water Calculations DATE: 04/04/19 DESIGNED: DSH CHECKED:

INTAKE ST-9 CAPACITY CALCUALTIONS

EQUATIONS

1. ORIFICE: Q =0.6A (2gh)'? Q100 = Cioolioo A
Assume a Time of Concentration = 15 min.

WHERE - Q =flow, cfs

A = area of opening, ft*2 Ciw= 098
g = gravity (32.2 ft/s"2) lio=  7.44 in/hr
h = headwater from center of opening, ft A= 0.23 acres
Qpg=0.70*7.44 * 0.47
2. WEIR: Q =3.3*P*h'*® Qo= 1.68 cfs

WHERE - Q = flow, cfs
P= Perimeter of grate in feet
h = headwater from center of opening, ft

CALCULATIONS

1. Solve for required head given fiow and open area for casting using Crifice Equation:

LOCATION: 8T-9
INPUT: Qupo= 168 cfs {From Rational Equation)
A= 1985 sq.ft. (Open Area of Casting) Type R, grate
Required Head at Grate: h= 0032 fi

2. Solve for required head aiven flow and open perimeter of casting using Weir Equation:

LOCATION: ST-9

INPUT: Q= 168 cfs (From Ratiocnal Equation)

P= 586 ft (Open Perimeter of Casting) Type 3B, 24" Beehive grate

Required Head at Grate: h=  0.196 fi.

GOVERNING EQUATION: Woeir Equation
Required Head = 0.196 ft = 24 inches

The 100-year elevationis 1002.38 + 0.196 = 1002.58

The 100-year elevation is less than the overflow elevation of 1002.58; therefore, ponding depth is ok.

Kum & Go 0131_SWMP 4/4/2019 1:40 PM
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CIVIL DESIGN ADVANTAGE 3405 SE Crossroads Dr., SUITE G GRIMES, IA 50111
PRCJECT: Kum & Go 0131 JOB NO. 1811.616 Page of Pages
SUBJECT: Stormwater Calculations DATE: 04/03/19 COMP.BY: DSH OKDBY: RAH
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Chapter 2 - Stormwater Section 2B-4 - Runoff and Peak Flow

Table 2B-4.01: Runoff Coefficients for the Rational Method

Cover Type and Hydrologic Condition ];unoff Coeffic;;nts for Hydrog)glc Soil Grong)

Recurrence Interval | 5 [ 10 [io0| s J 10 [100] 5 [ 10 Ji100] 5 T 10 100
Open Space (lawns, parks, golf courses, cemeteries, etc,} s - 7 A T .
Poor condition {grass cover < 50%) 25130 50 |.45[.55) .65 .65[.70 | .80 | .70 | .75 ] .85

Fair condition (grass cover 50% to 75%) A0J 10 .15 |.25[.30).50[.45([.55|.65| .60 .65].75
Good condition (grass cover >75%) 05].05] .10 | 15| .20 | 35).35] 40| .55 .50 | .55 .65
Impervious Areas s b ‘ . =T
Parking lots, roofs, driveways, etc. {excluding ROW) 95195 98B | 95| .95 98| .95| 95| .98 .95]| .95 .98
Streets and roads:
Paved; curbs & storm sewers {excluding ROW) 95195 98 95| 95| 98| .95]|.95[.98].95].95( .98
Paved; open ditches (including ROW) | -] —-].70[.75]| .85 .80 | .85 (.90 (.80] .85 .90
Gravel (including ROW) | | - |60 65]|.75].70|.75|.85[.75| .80 | .85
Dirt {including ROW) | -] - |.55[.60].70|.65|.70 | .80 [.70[.75] .85
Lrban Distyicts (excluding ROW) ] :
Commercial and business (85% impervious) )| e | o= | = | - | 85| 85|90 | .90 (.90 .95
Industrial (72% impervious) = | e | e | = | | -~ | 80| .80 {.85].80] .85 (.90
Residential Districts by .Average Lot Size (excluding ROW)' i
1/8 acre (36% impervious) e | e | e | |~ | - | 551 .60}.70] 65| .70 (.75
1.4 acre {36%0 impervious) e | e | e | = | | - | 55160 ) .70 ] .65 | .70 | .75
1/3 acre (33% impervious) — |- -] -] —-].55].60[.70].65[.70 .75
1/2 acre (20% impervious) e | e | e | = | - | = | 4550 65].60] .65].70
1 acre (11% impervious) | = | | =~ | - | — | 40 ] .45 ] .60 ] .55 | .60 | .65
2 acres {1 1% impervious) wmm | e | e | =) e | = | 40 45 ] .60 | 55| .60 | .65

Newly Graded Areas (pervious areas only, no vegetation) |
Agricultural and Undeveloped

Meadow - protected from grazing (pre-settlement) ............ .10 10 2510011530 .30 .35] .55 45| .50 ] .65
Straight Row Crops
s =, ]Paor Condition 32139 55052 56| 71| 70 74 54| 78| 81| 89
ik o (1% Gooa Conartion | 24| 30| 46 1 45| 51| 66 ] 62| 67| 78| 73| 76| 86
. Poor Condition | 31 | 37 | .54 | 50| .56 | .70 | 67 | 72 | .82 | .75 | .79 | .87
SR + Crop Residue (CR) v "m o7 Sondition | 19| 25 | 41| .38 45 .61 | 55| .60 .73 | 62| 671.78
) Poor Condimon 29| 35| S2 | 47| 53| 70 60| 65| 77| T 74 | 84
oty Good Condiion. | 21| 26 | 43 | 38| 45| 611 55| 60 | 73| 05| 69 | 80
OICR Poor Condition | 27| 33 | .50 | 45 | .51 | .66 | .57 | .63 | .75 | .67 | .72 | .82

Good Condition A9 25| .41 | .36 43| .59 .52 | .58 (.71 ] .62 | .67 |.78
Poar Condition 22| 28] 45 [ 36 43| 59 50 56| 70 55 ([ 60| 73
Good Condition le) 22| 38 | 51| 37| 54| 45| § 66 52| 58| 71
Poor Condition 3119 .35 .31 .37 .54 45| .51 | .66 (.52 | .58 .71
Good Condition A0 16| 32 |27 .33 [.50( .43 ] .49 .65 .50 ] .56 | .70

Contoured & Temnaced (C&1) .

L

! The average percent impervious area shown was used to develop composite coefficients.

Neote: Rational coefficients were derived from SCS CN method

b. Composite Runoff Analysis: Care should be taken not to average runoff coefficients for
large segments that have multiple land uses of a wide variety (i.e., business to agriculture).
However, within similar land uses, it is often desirable to develop a composite runoff
coefficient based on the percentage of different types of surface in the drainage area. The
composite procedure can be applied to an entire drainage area, or to typical sample blocks as
a guide to selection of reasonable values of the coefficient for an entire area.

4 Revised: 2013 Edition



Chapter 2 - Stormwater Section 2B-4 - Runoff and Peak Flow

Table 2B-4.03: Runoff Curve Numbers for Urban Areas’

Average CN’s for Hydrologic Soil Group
Caver Type and Hydrologic Condition Perce.nt
Impervious A B C D
Area’
Fully Developed Urban Areas (yvegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.):”
Poor condition (grass cover < 50%} R ——— 68 79 86 89
Fair condition (grass cover 50% to 75%) R 49 69 79 84
Good condition {grass cover >75%) e 39 61 74 80
Impervious areas:
Paved p.arku:lg lots, roofs, driveways, etc. | o8 08 08 08
(excluding right-of-way)
Streets and roads:
Paved; ?urbs. and storm sewers | 98 08 98 03
(excluding right-of-way)
Paved; open ditches (including right-of-way} | --—-----—--- 83 89 92 93
Gravel (including right-of-way) | cemememeeee 76 85 39 91
Dirt (including right-of-way) e 72 82 87 89
Urban districts:
Commercial and business 85 89 92 94 95
Industrial 72 81 88 91 93
Residential districts by average lot size:
1.8 acre or less (town homes) 65 77 85 90 92
1:4 acre 38 61 75 83 87
1,3 acre 30 57 72 81 86
1:2 acre 25 54 70 | 80 85
1 acre 20 51 68 79 84
2 acres 12 46 65 77 82
Developing Urban Areas 1 ‘ ' '
Newly graied areas (pervious areas only,no | 77 86 9] 04
vegetation)

Idle lands (CN’s are determined using cover types similar to those in Table 2B-4.01)

2

Average runoff condition and I,=0.28

The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows:

impervious areas are directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are

considered equivalent to open space in good hydrologic condition. CN’s for other combinations of conditions may be

computed using Figures 2B-4.01 or 2B-4.02.

CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover

type.

' Composite CN’s to use for the design of temporary measures during grading and construction should be computed using
Figures 2B-4.01 or 2B-4.02 based upon the degree of development (impervious area percentage) and the CN’s for the newly
graded pervious areas.

Source: NRCS National Engineering Handbook, Part 630, Chapter 9

9 Revised: 2013 Edition



Chapter 2 - Stormwater

Section 2B-4 - Runoff and Peak Flow

Table 2B-4.04: Runoff Curve Numbers for Cultivated Agricultural Lands'

Cover Description

CN'’s for Hydrologic Seil Group

Cover Type Treatment’ Iéﬁ i:;:::;g,:f A B C D
Fallow Bare Soil - 77 86 91 94
C1op residue cover (CR) ([3, zz; ;ﬁ ‘ gf :g 33
Row Crops . Poor 72 81 | 88 91
P St Rery (RR) Good 67 78 85 89
; ~ Poot 71 80 87 20
SRS Good | o4 | 75 | 82| 85
P 70 79 84 88
Crentingsa () Good 65 75 82 86
L CR Poot 69 78 &3 37
Is Good 64 74 81 85
Contoured & terraced (C&T) ggg; gg _7;]‘ gg gf
P ; Poot 65 73 79 21
Co s, Good 61 0 | 77 80
Small Grain Straight Row (SR) (13)22:1 gg :’,g gg gg
o Poo 04 5 83 | 8
TS Good 60 2 | 80 | &4
Poo 63 74 82 85
Comiios) {Q) Good 61 73 81 84
=g Poor 62 75 81 §4
CpGs Good w0 | 72 | 80 | 83
Contoured & terraced (C&T) (]iagg:i g; ;‘3 ;g : :?
f Paoor Hi} Sl ] 7 81
s I
F3I G "~ Good 53 | 60 | 77 | 80
Close Seeded or SR Poor 66 77 85 89
Broadcast Legumes Good 58 72 §1 85
or Rotation Meadow C‘ Poor 64 | 7S 33 85
Good 55 B9 | 78 83
Poor 63 73 80 83
KT Good 51 67 76 80

Average runoff condition and 1,=0.25
Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.
Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of

vegetative areas, (b) amount of year-round cover, (¢) amount of grass or close-seeded legumes, (d} percent of residue cover
on the land surface (good >20%;), and (&) degree of surface roughness.

Poor: Factors impair infiliration and tend to increase runoff

Good; Factors encourage average and better than average infiltration and tend to decrease runoff.

Source: NRCS National Engineering Handbook, Part 630, Chapter 9

10

Revised: 2013 Edition



VEENSTRA & KIMM, INC.

3000 Westosen Parkway » West Des Moines, lowa 50266-1320
B15-225-8000 + 575-225-7848 {FAX) » BUD-241-8000 NWATS)

April 12, 2019

John Haldeman

City Administrator
City of Huxley

515 N. Main Avenue
Huxley, lowa 50124

HUXLEY, IOWA
KUM & GO
SITE PLAN REVIEW

We have reviewed the site plan for Kum & Go located at Highway 210 and Interstate 35
and find it acceptable provided the following items are completed:

1. The detention basin berm needs to have a side slope of 4:1 or flatter in accordance
with SUDAS Design Manual Section 2G-1.F.1.a. The slopes on Sheet Nos. C2.1
and C2.3 are labeled as being 3:1 (33.33%).

2. The overflow spillway on the north side of the detention basin needs to be
dimensioned and spot elevations provided on Sheet No. C2.1.

If you have any questions or comments, please contact us at 515-225-8000.

VEENSTRA & KIMM, INC.

“‘;}me Ixﬁ Li:'j

Forrest S. Aldrich

FSA:dml
45229-037
cc: jeff Peterson, City of Huxley (e-mail)
Britni Andreassen, Kum & Go (e-mail)
Keith Weggen, Civil Design Advantage (e-mail)

Wes? Des Maines, 1A » Coralville, 1A « Dubuque. IA « Magon City, 1A = Sioux City 1A
Cedar Rapidls, IA » Rock Island, It + Springfield, IL « Liberty. MO ¢ Rochester. MN
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