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Project Narrative and Analysis: 

 
This drainage plan and report is phase 2 (or Phase B) of the mass grading and drainage 

plans for Crystal Prairie Lake Park which was previously called Kingsbury Park.  This phase 

generally includes the north part of the park along the Arkansas River Levee and the Brooks 

Landfill.  This report is intended to amend the Phase 1 (or Phase A) drainage plan and is not a 

“stand alone” document. The majority of the drainage information used to assess the site as a 

whole is included in the Phase 1 document.  Only additional on-site drainage areas are included 

along with erosion control measures for both Phases I and II.    

The entire site includes the south half of Section 23 and the northwest quadrant of 

Section 26, Township 26 South, Range 1 East.  It is bounded on the west by Hoover Road, on the 

south by K-96 Highway, the East by the Arkansas River and Brooks Landfill, and the north by 

private property and proposed 49th St.  The north boundary is currently undeveloped.   

The existing site is undeveloped.  The terrain is flat with a general slope of less than 1% 

in any direction.  Cornejo Materials, Inc. is currently mining for sands and gravels on the 

property.  The remaining area is being leased for agricultural use.  The northeast portion of the 

site is west of the Arkansas River Levee with 2 flood structures penetrating the levee along the 

east property line with one to the northeast and one to southeast.  Off-site runoff enters the 

site from the west and typically drains to an existing pond on the southeast side of the site.  

This pond appears to overtop into the ditch along K-96 Highway.  There are existing monitoring 

wells on the west side of the Brooks Landfill and a water quality pond on the north side of the 

Brooks landfill that was placed to capture sediment from the closure of the landfill until seeding 

is established.  There are also smaller water quality ponds to capture and treat landfill contact 

runoff while the landfill is active.  

The proposed park development consists of approximately 223 acres of recreational 

groundwater lake constructed by Cornejo Materials, Inc. during mining operations for sand and 

gravel.  A network of trails, roads, parking lots, and access trails will serve the park.  Also 

shelters and buildings are being proposed along with a nature center near the Arkansas River.   
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The City plans to manage the stormwater through a series of Best Management 

Practices (BMPs) and “treatment trains.”  Off-site runoff will be routed through a sediment 

basin, wetland, and micropool before entering into the lake.  This will facilitate the removal of 

pollutants during more frequent “first flush” rainfall events and is also being requested by the 

Groundwater Management District #2.  Higher flows from infrequent rainfall events will bypass 

the treatment train to prevent flooding and damage to the treatment train.  Other proposed 

Best Management Practices (BMPs) incorporated into the site include vegetated swales, 

sediment basins, micropools, Bio-swales, infiltration trenches, grassed channels, enhanced 

swales, vegetative filter strips, and stormwater wetlands.   Along with these proposed BMPs, 

the area is planned to be restored with native vegetation.  The City plans to start 

implementation during mining operations so that the BMPs can be useful both during the 

mining operations and once the mining of the area is complete.  

On-site stormwater is planned to be routed, retained, and dissipated in the proposed 

groundwater lake including runoff from the offsite areas.   

Off-site runoff enters Crystal Prairie Lake Park from the west through 2 - 30” pipe culverts 

under Hoover Rd.   The approximate off-site drainage area is 403 acres and is currently 

undeveloped, private property.  The majority of this area lies west of Hoover Road.  The area 

adjacent to the west is part of the Edgewater Addition Subdivision.  This subdivision, south of 

45th Street, is currently being developed into a single family residential subdivision.  Plans show 

that this area will contain the 100-year runoff event in the on-site groundwater lakes so this 

runoff was not included in the off-site drainage analysis.   The areas north of 45th Street in the 

proposed Edgewater Addition Subdivision are also planned to retain the 100-year runoff event 

however this area has not been platted so it is included in the analysis of off-site runoff for 

Crystal Prairie Lake Park.  

As these off-site areas develop, additional peak runoff will be detained on site to meet the 

City storm water requirements.  Therefore, the existing peak runoff will not be increased by 

future development.  Also to further manage runoff from these off-site areas as they develop, 

Best Management Practices will need to be installed to meet the City storm water 

requirements.  In conclusion, the Crystal Prairie Lake Park drainage system can be designed for 
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existing peak flows that will not increase with development of the off-site drainage areas 

routed to Crystal Prairie Lake Park.   

Additional runoff from approximately 50 acres from the west side of the Brooks Landfill is 

planned to enter the site and groundwater lake once grading operations are complete.  This 

area has been added to the on-site area for the drainage analysis.  A minor revision to the 

closure plan of the Brooks Landfill will be required to place fill on the existing landfill cap as 

shown on the grading plan.  

The runoff from the proposed Crystal Prairie Lake Park is also planned to enter the 

groundwater lake.  Only minimal runoff from back sloping will be directed to the Highway K-96 

ditch and the detention pond north of the Brooks Landfill.  Currently runoff from this site along 

with off-site runoff entering the site from the west is directed to the Highway K-96 ditch south 

of the site and/or towards the 2 flood structures in the Arkansas River levee on the east side of 

the site.  Although the proposed park development will increase overall runoff, this increased 

runoff along with current runoff volumes will remain on site and dissipated and/or stored in the 

223 acre proposed lake.   Therefore the amount of runoff leaving the site will be drastically 

reduced when the park is completed.  Analysis of on-site flow will only be pertinent to the 

capacity of on-site storm water conveyance systems and finished floor elevations of buildings 

and structures.  
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Existing Conditions For Runoff Considerations: 

 
 

The total site area is 515 acres (including approximately 50 acres from the Brooks 

Landfill) and was originally agriculture land and/or grassland.  However, the mining operations 

are currently proceeding that will increase the impervious area however rainfall on the lake and 

the proposed site will be retained on-site.  

The off-site area contributing to drainage onto the site is approximately 403 acres.  There 

is minimal impervious area contributing (less than 3 acres) with only 2 farmsteads located in 

this drainage area.  The remaining impervious area is from Hoover Rd. which totals about 5 

acres.   

The predominant soils for the site are a sandy loam (Carwile Fine Sandy Loam and 

Canadian fine Sandy Loam) with additional loam soils (Nalim Loam).   A Soil Map is included in 

the Phase 1 Drainage Plan and Report. 

Existing flow paths are difficult to determine since the area is so flat.  However, the 

existing survey map is included in the Phase 1 Drainage Plan and Report. 

 Existing Drainage Calculations are not applicable since proposed drainage patterns will 

retain flow on site as runoff drains into the groundwater lake created by the mining operations. 
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Post-Development Hydrologic Analysis: 
 

The NRCS (SCS) Method was utilized to analyze both off-site runoff volume and proposed 

on-site runoff volume runoff entering the groundwater lake during the 100 year rainfall event.  

Runoff volume calculations are included in the Phase 1 Drainage Plan and Report.  Runoff will 

be routed to and dissipated in the proposed groundwater lake since the groundwater lake does 

not have an outflow control structure.  The proposed size of the lake is approximate 223 acres.  

Since proposed on-site runoff will mostly be routed to the groundwater lake the downstream 

drainage system should experience less flow from rainfall events.   Also, runoff will be routed 

through stormwater management facilities and ponds prior to entering the groundwater lake. 

Typical outlet structures are included in the drainage plan along with off-site runoff treatment 

facility.  See Drainage Plans. 

The critical time of concentration for the 100-year rainfall event was calculated at 

approximately 2.5 hours.  This time of concentration is based on the off-site runoff hydrograph 

contributing to the peak amount of runoff entering the lake.  

On-site impervious area is planned at approximately 48 acres with about 223 acres of 

groundwater lake.   With area from the Brooks Landfill, a total of 515 acres is contributing to 

the on-site drainage area.  The curve number was calculated at 90 based on proposed 

development. 

The 100-year rainfall event would result in an approximate 1.9’ rise in the groundwater 

lake if seepage of runoff into the underground portion of the aquifer is not considered – which 

results in a conservative estimate.  The groundwater lake water elevation (normal pool) was 

measured at approximately 1324.00 in May of 2008.  Groundwater elevations typically 

fluctuate within 2’ of the normal pool based on existing groundwater monitoring data.  To 

accommodate this fluctuation the 1.9’ rise in water surface elevation was added to a pool 

elevation of 1326.00; thus resulting in a calculated elevation of 1328.00 for the 100-year lake 

elevation.  However, historical monitoring well records have shown a 6.3’ rise in groundwater 

elevation during a major event (Flood of 1993); therefore the 100-year flood elevations for the 

lake are being placed at 1330.30.  Therefore the lowest opening elevation will be set at 1’ above 
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the 100-year elevation at 1331.30.  Opening elevations adjacent to storm water management 

ponds and swales will need to be determined based on final designs.   

A plan and profile of the off-site runoff treatment facility is included in the Phase 1 

Drainage Plan and Report.  Normal pool elevations for the wetland and pool areas will be 

1330.50 with the overflow weir elevations at 1332.50.  Maximum water surface elevations 

during the 100-year rainfall event will be 1334.50. 

This drainage plans also include rock weirs and rock level spreaders to control outlet flows 

from BMP pools and wetland areas.  This type of outlet control is intended to serve the park 

during and immediately following the mass grading operations.  Permanent outlet structures 

can be designed and installed as the park develops and funds become available. Additional 

BMP’s will be integrated into the park as the infrastructure is constructed.  

 

 Southern Star Central Pipeline has a 16” gas line and 66’ easement that encircles the 

north half of the site.  The gas line enters the park near the levee on the southeast side of the 

site and runs to the north behind the levee.  The gas line proceeds along the north side of the 

site; then on the west side of the site to 45th Street before exiting west under Hoover Road.  Of 

course, significant costs can be associated with relocating the gas line, so this plan allows the 

gas line to remain at its current location.  However, designing around the gas line and easement 

has resulted in a few retention areas that will be used as water quality features designed to 

drain within 72 hours by infiltration. Storm water ponding above the capacity of the retention 

basin will be routed to the lake over the gas line and away from streets and structures.  

Locations and calculations for retention times are included in the plan sheets.  
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Permits and Floodplains  
 
 The Crystal Prairie Lake Park site is not within a floodplain as it is currently protected by 

levees.  See the FEMA FIRM map in the Phase 1 Drainage Plan and Report. 

 Cornejo Materials, Inc. is mining the site under a lease from the City of Wichita to create 

the proposed lake.  Currently the site activities including mass grading operations and 

construction of drainage ways are covered under the mining permits held by Cornejo Materials, 

Inc.     However, before placement of fill behind the Arkansas River Levee additional review and 

permitting will be required by the City.  See Arkansas River Levee section.  All other applicable 

permitting will need to be acquired through the appropriate governmental agencies prior to 

additional construction activities that are not related to the mining operations. 

  



Drainage Plan   
December 10, 2012 

 

Crystal Prairie Lake Park: Mass Grading, Drainage, & Restoration  [Phase Two]     10 

 

Arkansas River Levee  
 
 A meeting with the City Stormwater Engineer, Scott Lindebak, on June 13, 2012 was 

arranged to discuss the issues related to placement of fill behind the Arkansas River Levee.  The 

following items relate to the direction from the City at this meeting: 

  

1. Excavation or removal of soil below existing ground elevation is not allowed within 

250’ of the levee toe.  Therefore, mining or other excavation to be left permanently 

is not permitted within 250’ of the levee.  Structures with footings below the existing 

ground elevation in this area will also need to be permitted prior to construction.    

2. Trees or deep rooted plantings will not be allowed within the flood control right of 

way. Native grass would be acceptable in this area. 

3. Depending on the amount of fill placed behind the levee, toe drains may not be 

needed.  Preliminarily, it appears that enough fill will be placed behind the level to 

eliminate the existing toe drains.  However, an analysis of the reconfigured levee will 

be required to determine if toe drains can be eliminated.  Otherwise existing toe 

drains will need to be extended to daylight underneath the placement fill.  

4. Prior to placement of fill, permit approval will be needed from the City and U.S. 

Army Corps of Engineers (COE).  The permit will require the following items: 

a. Completion of the Section 208 application for a modification to the COE flood 

control project 

b. Copy of the plans including a pdf copy. 

5. If it is determined to be a minor modification to the levee by the City and COE then it 

will typically take 3 months for approval.  A major modification review process 

would take approximately 1 year.  
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6. The levee can be built up or raised if needed. 

7. The runoff over the levee into the Arkansas River will need to be limited.  The 

majority of the runoff is planned to be captured in a swale behind the levee and 

routed to the CPLP Lake.  

 

 It was determined that getting the permit from the Amy Corps of Engineers at this time 

could be premature based on the time frame of grading in this area.  
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ID Bottom Overflow

Depth

Exist Conduct. Retention Soil

No Elev. Elev. Soil Time ID

(ft) (ft) (ft) Type (in/hr) (hr)

RT1 1333 1335 2

Sandy Loam

1.02 24 6224

RT2 1333 1335 2

Loamy Sand

2.41 10 5928

RT3 1334 1335 1

Loamy Sand

2.41 5 5928

RT4 1332 1335 3

Sandy Loam

1.02 35 6330

RT5 1334 1336 2

Sandy Loam

1.02 24 6330

RT6 1333 1336 3

Sandy Loam

1.02 35 6330

RT7 1334 1336 2

Sandy Loam

1.02 24 6330

RT8 1333 1336 3

Sandy Loam

1.02 35 6330

D.A. Area Time

C(10) Eq. A (10) I (10) Q (10) C(100) Eq. A (100) I (100) Q (100)

FL. Elev. FL. Elev.

Top of Pipe Pipe Capacity

No.

(ac.) (min.) (cf) (CxA) (in./hr.) (cfs) (cf) (CxA) (in./hr.) (cfs)

US. DS. Trail/Rd.

Length

Size

(cfs)

(ft) (ft) (ft) (ft) (in)

24 0.70 10 0.32 0.22 6.09 1.4 0.45 0.45 7.37 2.3 1328.76 1328.64 1331.56 44 24 19.0

25 2.50 10 0.32 0.80 6.09 4.9 0.45 0.45 7.37 8.3 1336.00 1335.88 1340.00 44 24 19.0
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