
       
BOARD OF COUNTY COMMISSIONERS OF DOUGLAS COUNTY, KANSAS 

 
 
WEDNESDAY, MAY 11,  2011    
6:35 p.m.  
-Convene 
  
CONSENT AGENDA 

(1) (a)  Consider approval of Commission Orders; and 
(b) Consider recommendation for contract of Youth Services security system upgrade (Jackie 

Waggoner/Pam Weigand) 
(c) Consider approval of temporary easement acquisition documents associated with KDOT’s planned 

project to replace the 23rd Street bridge just northwest of the Public Works Operations Division 
facilities (Keith Browning) 

 
REGULAR AGENDA       

(2) Consider approval of SP-3-12-11, a Site Plan for office addition to an agricultural facility located at 1676 E 
1550 Rd. Submitted by Paul Werner Architects for Nunemaker-Ross, Inc, property owner of record. (Mary 
Miller is the Planner) 
 

(3) Consider approving Comprehensive Plan Amendment, CPA-6-5-09, to Horizon 2020 – Chapter 14 to 
include the Northeast Sector Plan and adopt joint Ordinance No. 8591/Resolution for Comprehensive 
Plan Amendment (CPA-6-5-09) amending Horizon 2020 - Chapter 14 to include the Northeast Sector 
Plan. (PC Item 4; approved 5-4 on 9/20/10) (Dan Warner is the Planner) 

 
(4) Other Business 

(a) Consider approval of Accounts Payable (if necessary) 
(b) Appointments:     

Property Crimes Compensation Board 04/30/11 
Lawrence-Douglas County Metropolitan Planning Commission 05/31/11  
Board of Zoning Appeals 10/2011 (2 positions-current not eligible for reappointment) 
Heritage Conservation Council  

(c) Miscellaneous 
(d) Public Comment 

 
 (5) Adjourn 
 
WEDNESDAY, MAY 18, 2011 (No 4 pm session; 6:35 only) 
-SP-3-16-11: A site plan for construction of a 24,000 SF industrial building for McFarlane Aviation Products, on 
approximately 41.96 acres located at 696 E 1700 Road, southeast of the intersection of N 1700 and E 700 
Roads. Site plan was submitted by Landplan Engineering, for Land & Sky, LC, property owner of record. (Sandra 
Day is the Planner) 
 
-CUP-10-6-10: Consider a Conditional Use Permit for Kaw Valley Eudora Sand Facility, located at 2102 N 
1500 Road, NE of SW Cor. SW ¼ S32-T12S-R21E, on approximately 196.58 acres. Submitted by Landplan 
Engineering, P.A., for Kaw Valley Companies, Inc., contract purchaser, for James and Ronda Bigger and 
Wellsville Bank, property owners of record. (Sandra Day is the Planner)  
 
WEDNESDAY, MAY 25, 2011 – Light Agenda 
 
WEDNESDAY, JUNE 1, 2011 
 
 WEDNESDAY, JUNE 8, 2011 
 
WEDNESDAY, JUNE 15, 2011 
 



WEDNESDAY, JUNE 22, 2011 
 
WEDNESDAY, JUNE 29, 2011 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The Douglas County Commission meets regularly on Wednesdays at 4:00 P.M. for administrative items and 6:35 
P.M. for public items at the Douglas County Courthouse. Specific regular meeting dates that are not listed above have not 
been cancelled unless specifically noted on this schedule.  



 
 
 
 
MEMO TO: The Board of County Commissioners 
  Craig Weinaug, County Administrator 
 
FROM:  Jackie Waggoner, Purchasing Director 
  Division of Purchasing 
 
SUBJECT: Consider Recommendation for Contract of Youth Services 
                           Security System Upgrade 
 
DATE:  May 3, 2011 
 
Back in 2010 the Board approved a consulting contract with Latta Technical Services, and the solicitation 
of proposals for a security system upgrade at Douglas County Youth Services. 
 
In our initial discussions with the consultant we planned to replace the security system with touch screen 
panels using our existing recording equipment. This included maintaining 36 analog cameras. Our RFP 
included an alternate to relocate the control room door, power, and data outlets serving their fax and copier 
devices. We also asked for prepaid maintenance cost for years three, four, and five. We required two year 
warranty to be included in their base bid. The proposals received are summarized in the table below: 
 

Company Base Bid Alternate 1 Year 3 Year 4 Year 5 Total Cost 
Southern-Folger $209,000 $37,300 $  8,115 $  8,359 $  8,610 $271,384 
Stanley Security $167,760 $19,065 $  8,265 $  8,265 $  8,265 $211,620 
Simplex Grinnell $268,000 $12,200 $11,919 $12,277 $12,645 $317,041 
Norment $296,922 $21,418 $13,500 $14,000 $14,500 $360,340 
Sierra Detention $158,700 $  3,475 $22,122 $23,892 $25,804 $233,993 

 
Sierra Detention’s response was incomplete and was eliminated from consideration. The consultants and 
staff both concluded Southern-Folger and Stanley Security Solutions offered the best proposals. We 
invited both companies in for an interview and demonstration of their security system. Following this 
process, the evaluating committee (Pam Weigand, Leigh Houseman, Elmer Fetter, and myself) felt that 
Stanley Security’s system was more user friendly and offered features which would be beneficial to staff.  
 
During the demonstration we discussed our recording system and what it would mean to switch from our 
analog cameras to digital IP cameras in the future. Our options are: 
 
●  Maintain current design maintaining existing DVR’s (recording equipment) and installing new  
     monitors for system integration with touch screen. This option would allow us to switch to the IP 
     cameras without digital capabilities.  
●  Upgrade recording system and all analog cameras. The cost for this option would be significant and 
     exceed available funds.  
 
●  Replace existing recording equipment and install a digital video management system. This solution 
     would provide us the ability to integrate the IP cameras progressively.  
 



After reviewing our options and due to the cost received in our original response, we requested both 
Southern-Folger and Stanley Security Solutions submit an amended proposal to upgrade our system with 
a digital video management system. Following review, our consultants did not consider the Southern-
Folger amended proposal to be responsive. The table below summarizes both the original and amended 
proposals from Stanley. 
 

Description Original Proposal Amended Proposal 
Base Bid $167,760 $162,660 

Alternate 1 – Move control door $  19,065 $  19,065 
Add Network Video Recording System Not included $  71,455 

Change Touch Screens to 24” Not Included $    2,870 
Add 7 3MP IP Cameras ($2,130 each) Not Included $  14,910 

Change Ethernet Switch to POE Switch NA $    4,270 
Deduct for Analog Equipment NA $ 10,975 

Deduct for Ethernet Switch NA $   1,800 
*Pre-Paid Extended Warranty 
(following 2 year warranty) 

3rd Year:  $8,265 
4th Year:  $8,265 
5th Year:  $8,265 

3rd Year:  $11,265 
4th Year:  $11,265 
5th Year:  $11,265 

Cap Future Maintenance Agreements NA 3% annually 
TOTAL COST $211,620 $296,250 

*by purchasing the pre-paid warranty will allow us to change additional analog cameras to IP during the 3rd, 4th, or 5th year 
   without incurring additional maintenance cost. 
  
As you can see, the total cost includes accepting the pre-paid extended warranty for years 3, 4, and 5. 
Funds are available for the amended proposal. Pam Weigand and I will be available at the commission 
meeting to answer any questions you may have. 
 
RECOMMENDATION:  The Board of County Commissioners accepts the amended proposal for a 
security system upgrade from Stanley Security Solutions in the amount of $296,250. 
 



 
 
 
 
 
 
 

MEMORANDUM 
 

To     : Board of County Commissioners 
 
From : Keith A. Browning, P.E., Director of Public Works/County Engineer 
 
Date  : May 4, 2011 
 
Re     :  Consent Agenda approval of KDOT Temporary Easement documents 
  KDOT replacement of 23rd Street bridge near Operations Division facility 
  KDOT Project No. 10-23 KA 0685-01 
 
KDOT plans to replace the bridge just northwest of our Operations Division facilities (the “Shop”) 
carrying 23rd Street (K-10 highway) over the abandoned railroad tracks (now a rail trail).  The 
project is scheduled for construction from early April 2012 to September 2012.  In order to 
construct the project, KDOT requires some temporary easement from Douglas County property.  
More significantly, KDOT requires we temporarily relocate our fence to allow temporary access 
via our current east entrance to businesses east of the Shop. 
 
During the project, access into our Shop will be from the E. Perimeter Road on the HINU 
campus.  KDOT will construct an entrance that accesses Shop property approximately 400 feet 
south of our existing northwest gate.  Traffic on 23rd Street will be carried by two temporary 
“shoofly” roads.  Eastbound traffic on 23rd Street will be carried on a roadway along the Shop’s 
north property line.  During the project, the only available access to our Shop will be from 
eastbound 23rd Street to E. Perimeter Road on the HINU campus.   
 
The attached documents stipulate KDOT will pay Douglas County a total of $53,445, broken 
down as follows: 
 Temporary Easement 315 sq.ft.   $     380.00 
 Temporary Easement 18,317 sq.ft.   $21,985.00 
 Temporary Easement 759 sq.ft.   $     915.00 
 Damages – planter box    $  2,955.00 
 Damages – temporary & permanent fencing  $27,210.00 
     Total   $53,445.00 
 
Mike Perkins, Operations Division Manager, and I have met with KDOT several times through 
the plan development process.  Mike has also met with KDOT right-of-way acquisition personnel 
and fence contractors.  We are satisfied the proposed damages amount for fence relocation is 
adequate.  We also had KDOT include a clause in the Temporary Easement Contract stating 
that if the cost of fence relocation increases, KDOT will compensate us for the additional, 
unanticipated costs. 
 
Action Required: Consent Agenda approval of temporary easement acquisition documents 
associated with KDOT’s planned project to replace the 23rd Street bridge just northwest of the 
Public Works Operations Division facilities. 
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 SITE PLAN REVIEW 
BOARD OF COUNTY COMMISSIONERS STAFF REPORT 

May 11, 2011 
 
 
A. SUMMARY 

 
SP-3-12-11, Site Plan for office addition to an agricultural facility located at 1676 E 1550 Rd. 
Submitted by Paul Werner Architects for Nunemaker-Ross, Inc, property owner of record. 
 
B. GENERAL INFORMATION 
 
Current Zoning and Land Use:    I-3 (County-Heavy Industrial) District and F-F (County-

Floodway Fringe) Overlay District; a farm developed with a 
number of agricultural structures and grain storage. 

 
Surrounding Zoning and Land Use:  To the east:  Narrow area of I-3 (County-Heavy Industrial) and 

A (County-Agriculture) Districts and F-F (County-Floodway 
Fringe) Overlay District; agricultural uses. 

 
 To the west: RS7 and RS20 (City-Single-Dwelling Residential) 

Districts and FP (City-Floodplain Management Regulations) 
Overlay District; agricultural uses and detached dwellings.  

 
 To the south: IG (City-General Industrial) and I-4 (County-

Heavy Industrial) District and F-F (County-Floodway Fringe) 
Overlay District; railroad right-of-way and a phosphate 
engineering and production facility, heavy industry. 

 
To the north: strip of I-3 (County-Heavy Industrial) and A 
(County-Agricultural) Districts and F-F (County-Floodway 
Fringe) and F-W (County- Floodway) Overlay Districts; 
agriculture and open space.  
See Figure 1. 

 
Parking Requirement:  
(1 space per 400 square feet of office floor area) 
Parking Required: 1,200 square feet/400 = 3 parking spaces / 1 ADA 
Parking Provided:  5 parking spaces / 1 ADA   
 
 
C. STAFF REVIEW 
The subject property, approximately 55.54 acres, is developed with a farm and is located at 1676 E 
1550 Rd. This site plan is for the addition of a 1200 sq ft office, accessory to the existing farm. As the 
property is located within an industrial zoning district, the office could be used for other than 
agricultural purposes; therefore, the office has been required to be site planned. The property is 
located within the Floodway Fringe Overlay District; therefore a Floodplain Development Permit must 
be approved prior to the release of the site plan for building permits. The base flood elevation in this 
location is noted on the site plan as 820. The site plan should indicate the proposed floor elevation for 
the office. 
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The Lawrence-Douglas County Health Department indicated that a 1000 gallon septic tank and 200 
lineal feet of lateral trenches which are 3 ft wide would be required for the office. Health Department 
staff will meet with the applicants at the site to conduct a soil profile test to determine the appropriate 
location of the septic system. The site plan will not be released for building permits until this test has 
been completed and the septic system location shown on the plan has been approved by the Health 
Department. 
 
Well water will be utilized for the office, as Rural Water is not available in this location and the 
extension of City water services would require annexation. The location of the water well should be 
shown on the site plan to insure adequate separation from the septic system. 
 
The site plan shows a 52’ distance southwest from the lateral fields. The applicant indicated this 
dimension was included in error. This dimension will be removed from the site plan. 
 
D. FINDINGS 
Per Section 12-319A-5 of the Zoning Regulations, staff shall first find that the following conditions 
have been met: 
 

(a) That the proposed use is a permitted use in the district in which the property is 
located; 

 
The subject property is zoned I-3 (Heavy Industrial) District. An office is a permitted use in the I-3 
District. 

 
(b) That the proposed arrangement of buildings, off-street parking, access, lighting, 

landscaping, and drainage is compatible with adjacent land uses; 
 

The office is located to the west of the main interior access aisle, and parking is provided adjacent 
to the aisle. Based on the scale of the detail drawing, the building is located approximately 17 ft 
from the north property line and a 10 ft side setback is required in this location. The distance 
between the building and the north property line should be noted on the plan. The property to the 
north is within the Lawrence city limits and is under the same ownership as the farm. The location 
of the office and parking is compatible with adjacent land uses. No exterior lighting is proposed 
with the office, and a note on the site plan indicates that the addition of exterior lighting would 
require a revision to the site plan. 

 
(c) That the vehicular ingress and egress to and from the site and circulation within 

the site provides for safe, efficient and convenient movement of traffic not only 
within the site but on adjacent roadways as well; 

 
Vehicular ingress and egress to and from the site will not change from the existing condition which 
is safe, efficient and convenient for the site. The Public Works Director indicated that a 
neighboring property owner had concerns about E 1550 Road being gated; however this is not 
associated with this site plan. The property has access on both E 1550 and E 1600 Roads. The 
access onto E 1550 Road crosses a property that is under separate ownership: Century Building 
Solutions and Pearl Investments Group LLC. The two property owners have entered into an 
agreement for the use of this driveway.  The site plan should clearly delineate the boundary of the 
site plan so it is clear that the Century Building Solutions, Inc property is not included. 

 
(d) That the site plan provides for the safe movement of pedestrians within the site; 
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The proposed office will not alter the movement of pedestrians within the site. A sidewalk 
connects the parking area to the front entry.  

 
(e) That there is a sufficient mixture of grass, trees, and shrubs within the interior 

and perimeter (including public right-of-way) of site so that the proposed 
development will be in harmony with adjacent land uses and will provide a 
pleasing appearance to the public.  Any part of the site plan area not used for 
buildings, structures, parking, or accessways shall be landscaped with a mixture 
of grass, trees and shrubs; 

 
The site is approximately 55 acres and contains a working farm.  The site plan shows the location 
of the farm buildings for context, but the only building being site planned at this time is the office. 
No landscaping is being proposed with the office building, and landscaping is not required on the 
farm. 

 
(f) That all outdoor trash storage areas are screened; 

 
No outdoor trash storage facilities are proposed.  

 
E.  CONCLUSION 
This proposal is for the construction of a 1200 sq ft office, accessory to a farm located in the I-3 
(Heavy Industrial) District. The proposed request is consistent with the regulations in the Douglas 
County Zoning Regulations.   
 
F.  STAFF RECOMMENDATION 
 

Staff recommends that SP-3-12-11, a site plan for an office on the Nunemaker-Ross farm at 1676 E 
1550 Road be approved subject to the following conditions: 
The site plan shall be revised with the following changes: 

1. Clearly delineate the boundary of the area being site-planned so it is clear that the Century 
Building Solutions, Inc property is not included. 

2. Note the proposed floor elevation for the office.  
3. Show the location of the water well to insure adequate separation from the septic system. 
4. Dimension the distance from the building to the north property line. 
5. Remove the 52’ dimensioned area shown adjacent to the lateral lines. 

 
 
The site plan will not be released for building permits until the following have occurred: 

1. A soil profile test has been conducted with a Health Department staff person on site and 
the septic system location shown on the plan has been approved by the Health 
Department.  

2. A Floodplain Development Permit has been obtained from the Douglas County Zoning 
and Codes Office. 
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Figure 1a. Zoning Map of Area. Subject property outlined in green. 

Figure 1b. Land Uses of Area. Subject property outlined in green.
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PC Minutes 9/20/10   
ITEM NO. 4 COMPREHENSIVE PLAN AMENDMENT; H2020 CHP 14; NORTHEAST SECTOR PLAN 

(DDW) 
 
CPA-6-5-09: Consider Comprehensive Plan Amendment to Horizon 2020 – Chapter 14 to include the 
Northeast Sector Plan. Deferred by Planning Commission on 7/26/10.  
 
STAFF PRESENTATION 
Mr. Dan Warner presented the item. 
 
Commissioner Harris asked if in Option 2 the name of the category would be Agri-Industry but would permit 
other kinds of industrial uses. 
 
Mr. Warner said that was correct, it clarified that industrial uses were appropriate but mandates setting aside 
50% of the soil in perpetual protection.  
 
Commissioner Harris asked Mr. Matt Bond what the area would look like if it was 50% farming and 50% 
industrial. She asked if the industrial sites would have to be built up to meet other codes. 
 
Mr. Matt Bond, City Stormwater Engineer, said it would be based on where it falls on the FEMA floodplain map. 
He showed area floodplain maps on the overhead. 
 
Commissioner Harris asked if more conventional industry, not agri-industry, are built in that area and the land 
next to it is saved would it affect the quality of the land that is trying to be protected. 
 
Mr. Bond said as far as additional runoff, yes. He said impervious surface creates more runoff downstream. 
 
Commissioner Rasmussen inquired about the language in the definition of Industrial that says ‘Land west of 
the airport and north of Highway 24/40 and south of Highway 24/40 is also….’  He wondered if the word ‘and’ 
should be ‘or’ instead. 
 
Mr. Warner said the language describes two areas so he suggested adding a comma: 
‘Land west of the airport and north of Highway 24/40, and south of Highway 24/40 is also….’ 
 
Commissioner Rasmussen asked if it would be possible to just reference the map instead of having a written 
description. 
 
Mr. Warner said that was possible. 
 
Mr. McCullough said they have typically tried to include a narrative in the map. Option 1 is depicting a change 
in land use classification for the area south of 24/40. The narrative talks about the existing industrial 
developments and also the undeveloped land. He said it was a matter of wordsmithing or referencing a map. 
 
Commissioner Blaser asked that public comments be kept to the options proposed tonight. 
 
PUBLIC HEARING 
Mr. Hank Booth, Lawrence Chamber of Commerce, said he was amazed at the patience and calm 
determination of the people who have lived and farmed the area for generations. He said he has attended all 
the meetings outside of Planning Commission and has left some of those meetings with the sense that farmers 
can’t be trusted or are somehow incompetent when it comes to making sure the land is well cared for.  He 
thanked staff for providing Option 1 and that a large number of people are in favor of proceeding with at this 
level. He said after a decade of basic zero job growth in Douglas County that every opportunity to move 
forward in job creation was needed. He did not believe that using Option 1 would jeopardize that opportunity. 



He said Option 1 most closely represents what was originally passed in Horizon 2020. He asked that Planning 
Commission support Option 1. 
 
Mr. Roger Pine, Pine Family Investments, was pleased and felt encouraged after working on this for a year and 
a half. He said he was in favor of Option 1 and felt it gave land owners options to have choices in how they 
use the land. He showed a map of land owners who supported Option 1. He said the green areas on the map 
were equal to 5,000 acres of the 7,000 acres that staff identified as agricultural land.  
 
Commissioner Rasmussen asked Mr. Pine to clarify the green areas on his map. 
 
Mr. Pine said the green areas of the map identify agricultural land that owners are in support of Option 1. 
 
Mr. Matt Eichman, Midwest Concrete Materials, said he was one of the land owners on the map that Mr. Pine 
showed in favor of Option 1. He said Option 1 still includes language specific to class 1 and 2 soils. He said at 
the last meeting he went into detail about other resources being important. He requested an amendment to 
take out specific language of class 1 and 2 soils and add language that protects all natural resources in the 
area. 
 
Mr. Charles Novogradac, Chestnut Charlie’s, owns land on other side of Maple Grove. He said he did not sign 
the letter Mr. Pine mentioned in favor of Option 1. He was concerned about drainage. He said drainage follows 
from capability of the soils. He said at an earlier meeting he tried to explain that the soaking up capability of 
capability 1 lands is much greater than capability 2 lands. He said since 1995 when he started planting his tree 
crop, all the absorbing capability of the soil in that drainage district was being sucked up by other 
development. He said when he started his tree crop the FEMA floodplain did not touch his land but the most 
recent map has the FEMA touching his land. He was concerned the incremental development of the area and 
felt that industrial development may conflict with his ability to grow crops. 
 
Ms. Barbara Clark, owns 47 acres in Grant Township, said the dynamics of the water issues in the area was 
changing at a rapid clip. She said Citizens for Responsible Planning was still in favor of the original 3rd draft 
proposal as presented at the July meeting. She said she could not support Option 1 because flooding concerns 
for the area were high. She said any impervious surface on those soils would exacerbate flooding issues 
already affecting the North Lawrence community. She showed a map on the overhead of planned growth 
areas. She said the total acres of capability class 1 and 2 soils in the planned growth area was 93.56%. She 
said that was a staggering figure of contiguous class 1 and 2 soils. She was not in favor of dropping out 
language regarding the preservation of class 1 and 2 soils. 
 
Commissioner Singleton asked which language Ms. Clark preferred.  
 
Ms. Clark said she preferred the language in the original 3rd draft as presented. 
 
Commissioner Singleton asked what her concerns were with the 2nd draft. 
 
Ms. Clark said her greatest concern was clarification of just what that might be. It would come down to this 
body deciding whether they were compatible uses. 
 
Commissioner Dominguez asked if there was a percentage she was willing to compromise with. 
 
Ms. Clark said that was difficult without having an actual application to look at. She thought the soil conserving 
agri-industry language was stronger and a much better language rather than trying to look at a percentage.  
 
Commissioner Liese said it seemed that one of the biggest controversies was what an agri-industry was. He 
asked what Ms. Clark would consider an agri-industry business. 
 



Ms. Clark said it would have to be all four words, soil conserving agri-industry. She said the seed research 
being done on a lease basis on that land is a soil conserving agri-industry. She said the Endowment has also 
initiated a native medicinal plant area. 
 
Commissioner Dominguez asked staff to confirm the numbers Ms. Clark came up with for class 1 and 2 soils. 
 
Mr. McCullough said staff has not studied them in that way. 
 
Mr. Ted Boyle, President of North Lawrence Improvement Association, said he was representing approximately 
2,500 North Lawrence residents. He expressed concern about class 1 and 2 soils and storm drainage. He felt 
they went hand in hand. He said as a result of the 1993 flood the City built a big pump on North 2nd Street in 
1995. He said that pump today is small, overwhelmed, and over capacity. He said the residents of North 
Lawrence were not worried about the river flooding, but rather a 1-2” rainstorm in a short time creating a lot 
of storm water runoff. He said North Lawrence has endured stormwater flooding for 15 years and was 
concerned about more runoff due to development.  
 
Mr. Frank Male said he owns two businesses in North Lawrence as well as three industrial properties and three 
single-family homes with basements in North Lawrence. He said he was deeply invested in North Lawrence. He 
said drainage was a prime consideration. He said as part of the City’s drainage study in 2005 two pumps will 
be installed at 5th & Maple Street and he felt that would be a tremendous help to North Lawrence. He liked 
Option 1. He said the area was a good transportation hub. 
 
Commissioner Liese asked Mr. Male if he had seen any basement flooding. 
 
Mr. Male said no. 
 
Commissioner Dominguez inquired about benefit of his property value. 
 
Mr. Male felt Option 1 benefited the entire community. He said his true interest was economic development. 
 
Mr. Bill Woods said he was a professor in the Geography Department and Courtesy Professor in the 
Anthropology Department at KU. He said his research specialty was human influences on soils through time. 
He said soils were really a nonrenewable and finite resource and they are the most important resource. He 
said they were being called upon to produce ever more as populations rise and that they are increasingly 
under pressures throughout the world and are degrading. He felt that every effort must be made to adversely 
impact highly productive soils and put them into other uses. Almost always these alternate, less productive 
sites exist for whatever alternate uses are proposed. He was highly dismayed by what he has seen during his 
40 years of working with agricultural soils in this hemisphere and felt the US should lead in efforts to protect 
productive soils. He said generally, an alternative use has a finite lifetime of a few years or at most decades 
and then is done. Soils have been destroyed in the meantime and the site from an agricultural standpoint is 
worthless. He said as stewards for future generations they need to think beyond this time scale and look to 
the future. Productive soils, with proper treatment, have proved to be resilient for hundreds, if not thousands 
of years. He urged the Commission to do everything in their power to aid in the effort to protect these fertile 
soils.  
 
Ms. Sue Pine said the hardest vote she ever made while serving on Planning Commission was to expand the 
Urban Growth Area. She said Douglas County needed a tax base to support the community and to do that they 
needed to expand the urban growth area to the Douglas county line. She said she was not sorry for her 
decision. She said this area was important to the community. She felt they needed to allow the entire area to 
develop. She said soils were great but that climate and irrigation were contributing factors to the quality of 
those soils. 
 
Mr. Jim Congrove said he signed the letter in support of Option 1. He provided data compiled by the 
Sustainable Agriculture Specialist at K-State. The study focused on 51,518 acres of class 1 cropland between 



Manhattan and Kansas City that could support local food production. He said climate was the limiting factor, 
not soil, as far as local food production. He said class 1 was not necessarily the best for some crops like 
melons. 
 
Mr. Pat Ross said he owns 450 acres within the Northeast Sector Plan. He felt Option 1 gave direction to staff 
and the Commission that was easy to understand and directly reflects the policies of Chapter 7 and Horizon 
2020. He felt it eliminated the controversial grey area of what fits in the soil conserving agri-industry category. 
He also felt it allowed staff and Commissioners to be proactive not reactive.  
 
Commissioner Harris asked about his comment regarding eliminating confusion about soil conserving. 
 
Mr. Ross felt the way it was presented in Option 1 was easier to understand that it would be encouraged but 
not demanded. 
 
Ms. Crystal Hammerschmidt said Lawrence has a wonderful community of young growers and she was in favor 
of soil conservation for food production. 
 
Mr. Ken Holladay said he grew up in North Lawrence. He owns farm land and wants to be able to do with it 
what he wants and not be confined even though agricultural was the current use. 
 
Mr. Jerry Jost, resident of Grant Township, wondered why the area wasn’t already developed since it has all 
the assets of transportation, airport, railroad, etc. He felt it hadn’t already been developed due to flooding. He 
said there were better places to invest limited public resources for industrial development. He supported the 
original 3rd draft of the plan. 
 
Ms. Debbie Milks, Chestnut Charlie’s, said their business was not a hobby, it was 15 years worth of investment. 
She said if soil was covered by parking or development she would be drown out of business. She supports the 
original 3rd draft. 
 
COMMISSION DISCUSSION 
Commissioner Blaser said that Ms. Gwen Klingenberg requested item 6 be deferred. 
 
Motioned by Commissioner Harris, seconded by Commissioner Finkeldei, to defer item 6 to the next Planning 
Commission meeting. 
 

Motion carried 9-0. Student Commissioner Davis voted in the affirmative. 
 
 
Commissioner Finkeldei said he didn’t hear support for Option 2. He agreed that class 1 and 2 soils were 
important and should be protected but there were competing concerns. He felt that Option 1 was consistent 
with what was approved in Chapter 7. He said draft 3 expanded that language greatly and he does not 
support draft 3. He said he supported Option 1. 
 
Commissioner Liese asked for input on stormwater and flooding. 
 
Mr. Bond said everything (water) off of E 1500 Road goes to the east. He said everything (water) on the west 
side of E 1500 Road ends up in Maple Grove Drainage the way it is now. 
 
Commissioner Finkeldei asked if a development plan could include improvements to mitigate.  
 
Mr. Bond said some of it could be kicked east by putting in a culvert pipe under 7th Street based off of the 
ridgeline and then upsize the pumps at the 2nd Street pump station. 
 
Commissioner Burger asked staff to comment about Ms. Pine’s comments about water rights for irrigation.  



 
Mr. McCullough said he did not have any information about water rights on irrigation and said that was the 
first time they had heard that issue. 
 
Commissioner Harris asked Mr. Bond about the improvements he just mentioned and how much they would 
cost and if it could be funded by a developer.  
 
Mr. Bond said the cost would be determined by the size of the pump. He said as far as a small drainage 
culvert it would probably be $50,000-$100,000. 
 
Commissioner Rasmussen asked how many acres in the entire Northeast Sector area were class 1 and 2 soils. 
 
Mr. Warner said he did not have that information right at hand. 
 
Commissioner Carter said it was easy to get emotional and think they are overdoing things as far as growth 
goes but he didn’t think it was a choice of drowning or not drowning Chestnut Charlie’s or other businesses 
out there. He said the site planning process would address issues of flooding. He said even if they choose 
Option 1 they are not committing to send the infrastructure out there to develop it they are just allowing it to 
be an option for the future.  
 
Commissioner Harris responded to Commissioner Liese’s question about stormwater. She said if the area that’s 
agri-business is developed more intensely than talked about before, not only would they be adding more 
impervious surface but they would be taking away the soil that retains water so well. She said that Mr. Bond 
mentioned earlier that there would be a problem if a stormwater detention area was built because it would 
attract water fowl. She said the vision she has for the area would be very limited buildings and a lot of land 
saved. She did not think Option 1 did that and had way too much leeway for development of the area and that 
there would be a potential for problems with stormwater because of that. She said she could not support 
Option 1. She said she would support the original language but did not think it was perfect. 
 
Commissioner Singleton said she would not support Option 1 and preferred draft 3. She felt they needed to 
look past traditional job growth and encourage preserving the soil to be used for innovative green types of 
industry. She felt this would be a win-win for future generations as well as for the economy. She said they 
needed to change the way they look at growth. She did not think the language in Option 1 was the best for 
future generations. 
 
Commissioner Liese inquired about language under Option 1: ‘Add language to the Industrial category 
encouraging soil conserving agri-industry businesses to locate in areas with class 1 and 2 soils.’  He wondered 
what the ‘encouraging’ part meant. 
 
Commissioner Finkeldei said the language in Option 1 was almost word for word from Chapter 7. He said they 
don’t know exactly what ‘soil conserving agri-industry’ meant except that they want to encourage it. 
 
Commissioner Rasmussen said the Northeast Sector Plan encompasses a very large area of 10,640 acres and 
considers a number of potential uses in that area. All of the discussions have focused on less than 200 acres 
out of the 10,000 acres. He said the reality is that the 200 acres is best suited for industrial use. It’s bounded 
by highways, close to airport and railroad. He said Option 1 makes the most sense from a Planning perspective 
and he would support it. 
 
Commissioner Dominguez agreed with Commissioner Rasmussen’s comments. He said he is pro-business. He 
said Sector Plans change lives. He said he would support the original language. 
 
Commissioner Blaser said they are not asking anyone to change their lives if they don’t want to. He said he 
would support Option 1 because it gives options to the landowner. 
 



Commissioner Finkeldei said just because he would vote against it doesn’t mean the land would go away and 
doesn’t mean he don’t care about class 1 and 2 soils. He said 200 acres was the total area but once building 
starts there would be setbacks, stormwater, etc so it would actually only be built on a small fraction of the 200 
acres. 
 
ACTION TAKEN 
Motioned by Commissioner Finkeldei, seconded by Commissioner Carter, to approve the Northeast Sector Plan 
(CPA-6-5-09) with the addition of Option 1 as set forth in the staff memo for item 4. 
 

Motion carried 5-4, with Commissioners Burger, Dominguez, Harris, and Singleton voting in opposition. 
Commissioners Blaser, Carter, Finkeldei, Liese, and Rasmussen voted in favor of the motion. Student 
Commissioner Davis abstained. 

 
 
Motioned by Commissioner Finkeldei, seconded by Commissioner Carter, to approve and authorize the 
Planning Commission Chair to sign PC Resolution (PC-7-5-10). 
 

Motion carried 5-4, with Commissioners Burger, Dominguez, Harris, and Singleton voting in opposition. 
Commissioners Blaser, Carter, Finkeldei, Liese, and Rasmussen voted in favor of the motion. Student 
Commissioner Davis abstained. 



PC Minutes 7/26/10   
ITEM NO. 4 COMPREHENSIVE PLAN AMENDMENT; H2020 CHP 14; NORTHEAST SECTOR PLAN 

(DDW) 
 
CPA-6-5-09: Consider Comprehensive Plan Amendment to Horizon 2020 – Chapter 14 to include the 
Northeast Sector Plan.  
 
STAFF PRESENTATION 
Mr. Dan Warner presented the item. 
 
PUBLIC HEARING 
Mr. Hank Booth, Lawrence Chamber of Commerce, ask that this item be deferred. He said there are two 
commissioners absent who have been in on these meetings from the beginning and their expertise should be 
heard. He also stated there are two new commissioners who just joined the Planning Commission. He felt that 
the Airport Master Plan should be completed first. He said people in the agri-industry have concerns about 
future use. He said the Douglas County budget is still being worked on and land preservation is important. He 
said even with 500 acres designated for something in the industrial or business component, set aside for some 
sort of future compromise, would still leave approximately 95% of type 1 and 2 soils undisturbed. 
 
Mr. Roger Pine, Pine Family Investment, owns 340 acres in Grant Township. About half of that land is being 
designated as soil conserving agri-industry. He said the staff report states that the definition of soil conserving 
agri-industry says all four words need to be used together when discussing this land use. He said staff gives 
the example of a meat packing plant as not being acceptable and a crop research business as being 
acceptable. He said Grant Township has a research facility, Pioneer International, that does not own the 
building or property they are on. He said they do not do any research on adjoining land around the facility. 
They lease research sites annually according to their needs. He felt this was not a good example of a soil 
conserving agri-industry because it did not meet the criteria. He said he could not think of anything that would 
work in this area related to agriculture other than traditional farming. He was concerned about having 170 
acres designated to something that cannot be used in a way other than what is currently being done. He 
discussed concerns about drainage issues. He felt that if 65 acres south of Hwy 40 were designated Industrial 
drainage issues would be addressed. He said he expressed his opinions to Mr. Matt Bond, City Stormwater 
Engineer. He said farmers eventually have to retire and selling land is their 401K. He said his property is most 
ideal for development because of access to transportation. He felt this was an opportunity for economic 
development for the community. He said in preparation for the Airport Master Plan the City is forming a 
steering committee and a new consultant may mean more changes at the airport. He said there have been 
talks about acquiring adjacent property. 
 
Commissioner Carter asked Mr. Pine if he spoke with Mr. Bond about the drainage study and that if what Mr. 
Pine found was not reflected in the study. 
 
Mr. Pine said he discovered that the water would not go to North Lawrence, it would drain to the east.   
 
Commissioner Singleton asked where Mr. Pine thought drainage should be if not to the east. 
 
Mr. Pine felt there should be infrastructure in place to get the water to Mud Creek instead of meandering 
through private property.  
 
Mr. Lew Phillips said his family owns 250 acres of farmland in the Midland Junction area. He felt the proposed 
limitations on development would add to the perception of Douglas County being business unfriendly. He felt 
that Douglas County needs more Industrial tax base. Nowhere else in Douglas County is it possible to offer the 
transportation advantages that could be developed in the northeast sector. He said he would support having 
the item deferred for further review. 
 



Mr. Ken Reiling said he owns 60 acres at the east end. He felt that the Airport Master Plan data should be 
included. He said that soil conserving agri-industry is extremely narrow, vague, and confusing when used to 
define a land use classification. He asked staff to draft a list of potential agri-industries which may be attracted 
to the infrastructure of Grant Township. He asked if a tractor supply store or a seed processing plant would be 
allowed in this designation. He would like to see more long range plans for police and fire protection. He also 
felt there should be complete separation of bicycles and vehicles for the general public safety. 
 
Ms. Dorothy Congrove said she owns 235 acres in Grant Township. She felt that very little of the property 
owners opinions have been incorporated into Northeast Sector Plan. She felt the definition of soil conserving 
agri-industry was too restrictive. She said she was not advocating development without standards. She said 
the soil conserving agri-industry designated area is closest to the city. She asked that the plan be deferred. 
 
Mr. Bart Hall said he farms Kansas River Bottom land and also a soil scientist by training. He said he does not 
take any Federal farm program subsidy for which he is eligible. He said he rejects the premise that farming is 
something that is done with land while waiting for a higher use to come along. He said that 1/10 - 2/10 of 1% 
of all the soil in the world is the quality that is in the Kansas River Valley. Agriculture is the highest and best 
use and when that land is removed from agriculture it is removed from agricultural forever, there is no 
replacement.  
 
Commissioner Dominguez asked what kind of scientist Mr. Hall was. 
 
Mr. Hall said he was a soil chemist by training. 
 
Commissioner Liese asked what kind of farming he did. 
 
Mr. Hall said he has a mixture of wheat, beans, alfalfa, and assorted horticultural crops.  
 
Commissioner Liese asked Mr. Hall to repeat his statistics and his source. 
 
Mr. Hall said the Eudora type soils are probably about 1/10 - 2/10 of 1% of all the soils in the world that are of 
that caliber and information regarding it can be found in numerous soil rating science text books. 
 
Mr. Ron Schneider said he has lived in Grant Township for 23 years and owns about 40 acres. He said he was 
speaking for himself, not speaking on behalf of any clients. He said the community has a responsibility to step 
up to save the unique land for agriculture. He agreed with the previous speaker that the best and highest use 
of this land that is so rare is agricultural purpose. He said it was similar to the National Park Service. He felt 
that land owners should be compensated in some way. He questioned the definition of soil conserving agri-
industry and felt it needed to be broadened and made more general. He said the future designation of Midland 
Junction Designation makes no sense. He said it is a dangerous intersection and would require massive 
infrastructure changes. 
 
Commissioner Singleton said she lives in a residential neighborhood in Old West Lawrence and is clearly 
limited by what she can do with her land. She said she knows she cannot put a gas station there and it is not 
her 401K. She inquired about agricultural zoning being different.  
 
Mr. Schneider gave the analogy of someone who has a vacant lot and they are told they cannot build on it but 
that a lot with a house on it has far more value than a vacant lot. He said he would like every farmer to keep 
their land as farmland but he does not think that would be fair. 
 
Commissioner Hird asked what changes he would recommend to the sector plan. 
 
Mr. Schneider said Midland Junction is a dangerous intersection and massive infrastructure will need to be 
addressed. He would like the definition of soil conserving agri-industry needs to be worked on further.  
 



Mr. Ted Boyle, North Lawrence Improvement Association, was concerned about storm drainage. He said 
everything that happens north of North Lawrence directly affects North Lawrence. He said the pumps are 
overwhelmed and that it will take extensive infrastructure to make the water go east. 
 
Ms. Barbara Clark, Citizens for Responsible Planning (CRP), said she sent a letter with attachments that had 
good examples of Best Practices that other communities are using. The Comprehensive Plan, Airport Master 
Plan, T2030, Wastewater Management, Flood Zoning Maping are not a static system. They are dynamic and 
always moving. She said there is already an Airport Plan in existence but is being updated. She did not 
necessarily think that was a legitimate stop-stick to the approval of the Northeast Sector Plan. She said CRP 
has discussed the interconnectedness of the deep fertile soils in North Lawrence and floodwater mitigation. 
Class 1 soils in that area, specifically Rossville silt loam, has 80” before it meets any restrictive layer, which 
means it has the capacity to absorb water. She said Long Range Planning is comprehensive. Many areas of the 
county are identified for industrial development. She said there are areas already where there is the need for 
environmental mitigation and great opportunity for infill development. She felt there were transportation 
limitations because Grant Township has railroads but not active rail spurs. She hoped they would not put the 
brakes on this process and suggested an accelerated study session with groups such as American Farmland 
Trust and other communities.  
 
Commissioner Liese asked Ms. Clark to give a brief description of Citizens for Responsible Planning. 
 
Ms. Clark said Citizens for Responsible Planning came about on June 23, 2007 when a group of residents in 
the Grant Township area learned about an industrial development plan in the area that the Lawrence Journal 
World reported was to be a 900 acre industrial park. 
 
Commissioner Liese asked how many people Ms. Clark was representing. 
 
Ms. Clark said the Citizens for Responsible Planning mailing list contains about 400 people. 
 
Mr. Michael Almon, Sustainability Action Network, showed legal information on the overhead projector. He said 
the landowners in the northeast area are concerned with regulations that this body and the governing body 
might impose that limit their options on the use of their land. He wanted to point out that it was a red herring 
because everyone who is a land owner within a zoning category has some limits on how they use their land. 
He said there is an established Supreme Court precedent that regulatory takings are primarily for the public 
health and safety and that’s where the community needs come in. They determine and establish that 
reasonable public policy is fully justified for the protection of the population in Lawrence from flooding through 
floodplain preservation, for assuring the solvency of City and County infrastructure budgets, and justified for 
securing the communities ability to feed themselves as peak oil increasingly drives up food prices and limits 
food imports. He said the Commission is on firm legal footing when adopting plans with specific provisions for 
regulatory takings that protect the common health and safety. He urged them to include these in the 
Northeast Sector Plan. Land owners can still farm their property. They can use their property viably and 
economically, it’s just that they should not be given value added. He urged the Commission to incorporate the 
following into the Northeast Sector Plan: 

1. Promulgate public policies and codes that recognize numerous U.S. Supreme Court case decisions 
which say reasonable, uniformly applied land use regulations do not constitute legal takings. Some 
of the rulings include: 
 No one may claim damages due to police regulation designed to secure the common welfare, 

especially in the area of health and safety regulations. The distinguishing characteristic between 
eminent domain and police regulation is that the former involves the taking of property because 
of its need for the public use, while the latter involves the regulation of such property to prevent 
the use thereof in a manner that is detrimental to the public interest. (Nichols’ The Law of 
Eminent Domain Sec. 1.42; J. Sackman, 3d rev. ed 1973) 

 Land use controls constitute takings, the Court stated, if they do not “substantially advance 
legitimate governmental interests”, or if they deny a property owner “economically viable use of 
his land”. (Agins v. City of Tiburon) 



 When the owner of real property has been called upon to sacrifice all economically beneficial 
uses in the name of the common good, that is, to leave his property economically idle, he has 
suffered a taking. (Lucas v. South Carolina Coastal Council, 112 S. Ct 2886, 2895-1992) 

 These and considerably more may be found at: 
http://caselaw.lp.findlaw.com/data/constitution/amendment05/16.html#f236 

2. Adopt a zoning category of “exclusive agricultural use” for rural properties, with a gradient of 
development limitations keyed to the USDA soil classification levels. This would not be a 
requirement, merely a zoning category that a landowner may request for their land. 
http://www2.co.multnomah.or.us/Community_Serivces/LUT-Planning/urban/zonordin/efu/efu.html 

3. Adopt code provisions for the Transfer of Development Rights (TDR) or Capability I and Capability 
II prime soils specifically. Using such a program, lands containing these soils are so designated, and 
owners of such farmland can sell the development rights to a publicly managed fund, thus 
continuing to farm while realizing a financial gain. Land developers who plan to urbanize other 
second tier farmland would pay to buy the development rights, the proceeds going into the publicly 
managed fun. http://www.greenvalleyinstitute.org/landuse_innovativezoning.htm 

 
Commissioner Liese asked Mr. Almon to give a brief background of the Sustainability Action Network. 
 
Mr. Almon said the Sustainability Action Network is non-profit Kansas group locally based in Lawrence. They 
have been in existence for approximately two years with a focus on any aspect of local or regional ecologically 
sustainability. He said he is the Secretary of Board of Directors and that there are 25 active members and a 
newsletter that goes out to approximately 425 people. 
 
Mr. Matt Eichman, Midwest Concrete Materials, own 420 acres within the Northeast Sector Plan. He said soil 
was not the only natural resource and that sand is also a natural resource. He felt the plan was narrow sided 
and only addresses agriculture and does not allow for any other use of natural resources that could be used 
for the benefit of the county. He said currently many aggregates are trucked in from Topeka. He requested the 
item be tabled to allow for other sustainable resources can be researched.  
 
Commissioner Carter asked if Midwest Concrete was based in Lawrence and if the recent sand plant they 
proposed would have been taxed at an industrial rate. 
 
Mr. Eichman said the office is based out of Manhattan and recently expanded in to Lawrence. Taxes would be 
under the industrial classification. 
 
Commissioner Dominguez inquired about his argument for resources. 
 
Mr. Eichman said there needs to be a balance of resources. He said sand was just as limited as class 1 and 2 
soils.  
 
Commissioner Liese said Mr. Eichman mentioned a sand/gravel extraction project that was stopped. He said 
sand occurs in river bottoms and asked if Mr. Eichman said where the soil is located. 
 
Mr. Eichman said the 420 acres that Midwest Concrete owns is cornered by Midland Junction. 
 
Commissioner Liese asked what soils it is located on. 
 
Mr. Eichman said it has class 1 and 2 soils going through it but not its entirety.  
 
Commissioner Liese asked what percentage of land that he owns is class 1 or class 2. 
 
Mr. Eichman said his best guess would be about 25%. 
 
Commissioner Liese asked Mr. Eichman to explain sand extraction from class 1 soils. 



 
Mr. Eichman he said they are not together and that the soil is over the top. They remove the soil and sell it to 
farmers and/or developers. He said the soil is not destroyed, it is relocated to other sites. He said the sand is 
then extracted and a pond is left. It is common for a community to then turn the site into a public use area 
such as a park or fishing lake. 
 
Commissioner Liese asked if extracting the sand and gravel and selling the soil was in the best interest of the 
community versus importing the sand from elsewhere.  
 
Mr. Eichman said it is a good thing for a few reasons; he said there is a growing concern of carbon footprint. 
Once resources are trucked in there is quite a bit of carbon footprint. A community needs materials to build 
streets, foundations for houses, etc, and sand is as basic as it gets for a construction component. He said he 
would argue that sand is every bit as needed as feeding people. He said there is an increased tax for industrial 
over agriculture use. 
 
Commissioner Liese said Mr. Hall claims that 1/10 - 2/10 of 1% of all the soil in the world is the quality that is 
in the Kansas River Valley. He asked Mr. Eichman how much sand is available in the world. 
 
Mr. Eichman said he had no way of answering that. He said Kansas has 13 distinct geographical areas. He said 
for different types of soil there is also different types of sand. 
 
Commissioner Harris asked if knew how much sand in the county is located under soils other than high quality 
soils. 
 
Mr. Eichman said sand generally is not outside of river valleys. 
 
Commissioner Harris asked if there are other areas along the Kansas River that have sand not under top 
quality soils. 
 
Mr. Eichman said that there probably are but he didn’t know how much. He said that the depth of the alluvium 
is not uniform.  
 
Commissioner Harris said that Planning Commission was told in a study session that when high class soils are 
moved from their locations the quality of the soil is not the same.  
 
Mr. Eichman said he did not know the answer to that and it was not his area of expertise.  
 
Mr. Rich Bireta, Grant Township Trustee, said the board voted unanimously to approve the plan. He said all of 
Grant Township is covered by the Northeast Sector Plan. He thanked staff for their work on a complex issue. 
 
Mr. Pat Ross said the notice letter he received was postmarked July 22, 2010. He asked that the item be 
deferred since he did not have enough time to review it. He wanted to comment on an earlier comment by 
Barbara Clark who said there were no active rail spurs in North Lawrence. He said he knew of at least 5 active 
rail spurs in the North Lawrence/Grant Township area. He felt the plan as presented was too restricted. He 
said the transportation corridors can support development and jobs.  
 
Commissioner Dominguez asked how many acres Mr. Ross owns. 
 
Mr. Ross said he and different family members own 450 acres in Grant Township. 
 
Commissioner Liese asked if a rail spur is a place where a train can stop and make deliveries. 
 
Mr. Ross said yes. 
 



Ms. Beth Johnson, Lawrence Chamber of Commerce, said Union Pacific is always looking for more spurs. Rail, 
airway, and highway are important to industrial development. Nowhere else in Douglas County are there all 
three. She asked for a better definition of soil conserving agri-industry. 
 
Commissioner Carter asked if there have been any inquiries for industrial in that area. 
 
Ms. Johnson said the airport has and the fact that the airport now has water/sewer makes it more marketable. 
 
Commissioner Carter asked Ms. Johnson if she saw Commissioner Rasmussen’s comments regarding the plan. 
 
Ms. Johnson said no. 
 
Commissioner Liese said he was struck by staff’s presentation where Mr. Warner showed the development of 
Lawrence and North Lawrence in 10 year segments. He asked Ms. Johnson if she could explain why there 
would be more development now suddenly if they did eliminate agri-industry. 
 
Ms. Johnson said the City has extended sewer and water to the airport so that changes the perception of what 
can be done in that area. She said the City has indicated by putting those services there that they want to see 
growth in that area.  
 
Commissioner Liese wondered how much effort has been put in to development along North 2nd Street.  
 
Ms. Johnson said most of those are retail and she works with Industrial or Office. She said the City has a Retail 
Task Force to work on those types of issues. 
 
Commissioner Dominguez asked what kind of business could be at the airport. 
 
Ms. Johnson said she sees it for testing/research or prototyping type businesses that can take advantage of 
the small airport size. 
 
Mr. Frank Male, Lawrence Landscape, supported deferring the item. He felt that not a lot of changes were 
made to the plan. He did not feel like public comments were being heard. He said the term highest and best 
use had to do with maximizing the existing transportation network and there are three state highways, an 
interstate, a railway, and an airport in that area. It doesn’t get anymore intense than that. Also when talking 
about highest and best use Utilities comes into play; electricity, water, natural gas, and sewer, which are 
available at the site. Another thing to consider is the population and how far the population center is from the 
workforce and neighbors. He discussed the constraints of a site such as noise, the airport, I-70, and the 
railroad. Anything other then farming and industrial development would be severely limited. He said the world 
would not come to an end if 10% of the area was allowed to be developed for business purposes. It is a prime 
area for industrial development because there isn’t anywhere else for it to go. He asked that this be tabled 
until the Airport Master Plan was complete. He asked staff to come up with a better description of soil 
conserving agri-industry. 
 
COMMISSION DISCUSSION 
Commissioner Harris asked staff to respond to the questions about drainage related to the soil conserving agri-
industry. 
 
Mr. McCullough said the City Stormwater Engineer provided a graphic that was displayed on the overhead. 
One of the issues is that it is relatively flat out there so it has created its own drainage network at this point. If 
development is allowed in the area drainage patterns and impacts could be changed. He said the dots on the 
map represent where all the water in each water shed comes down to. He said the proposed 2007 
development plan took the water more directly to the east. 
 
Commissioner Harris asked if that is planned in the North Lawrence Drainage Study. 



 
Mr. McCullough said he would have to review the study more. 
 
Commissioner Finkeldei asked if there have been any discussions with the County Commission about $5,000 
being spent on Heritage. 
 
Mr. McCullough said he has not been part of those conversations.  
 
Commissioner Harris inquired about who was on the stakeholder list. 
 
Mr. Warner said all the property owners in the area and others who have signed up on the list serve. 
 
Commissioner Harris asked if those folks received notification via email. 
 
Mr. Warner said he believed he mailed letters out on or about July 6th and then a list serve message on or 
about July 12th. He said notice has gone out several times. 
 
Commissioner Hird said there are type 1 and 2 soils all through the area so he wondered why agri-industry 
wasn’t designated to other areas such as Midland Junction.  
 
Mr. McCullough said in some regard staff is coming at it fresh in designating the area southwest of the airport 
as industrial uses. This discussion has occurred with the Chapter 7 update several years ago. Staff begins 
sector planning with adopted policies as assumptions. So staff assumed when working on the Northeast Sector 
Plan that Midland Junction and this area (pointed to map) would align with Chapter 7. Those policies would be 
brought forth and become the base maps for the policies of the Northeast Sector Plan. Toward the end of the 
Chapter 7 update there was a term proposed and ultimately adopted, soil conserving agri-industry. That 
concept was brought forward to the Northeast Sector Plan. He said from staffs perspective it is not simply the 
soil classification being looked at. Staff is trying to be realistic in laying out the expectation for the public, 
development community, Planning Commission, and governing bodies, about where and how staff sees 
services being put forth in this area of the community, and it’s a real challenge. Even if you strip out the soil 
conserving agri-industry or class 1 or 2 soils it is still left with significant flooding issues and challenges. Even 
without intervention it is not historically developed because of those reasons. He said in staffs opinion Chapter 
7 policies and concepts is how they got to this location. 
 
Commissioner Hird said if the goal is to preserve soils then the protected area could be wherever there is class 
1 or 2 soils. 
 
Mr. McCullough said its root is industry. In some ways the soil conserving agri-industry is still industrial 
designated property. It has been a challenge to define it and ultimately up to the governing bodies to 
determine what it means. He suggested possibly looking at percentages preserved and look at some more 
conventional industry. He said for all the other class 1 and 2 soils that are shown as agriculture it is mainly 
because it is not expected for services to be brought there and developed. 
 
Commissioner Hird asked if staff has developed a list of businesses that would meet the definition. 
 
Mr. McCullough said staff has not but the plan language talks about projects being creative in their seeking to 
meet the soil conserving agri-industry classification. 
 
Commissioner Harris asked if it was important for those industries to be ag-related regarding the production 
on their soil or was it really most important for the open space around industries to be conserved for 
agricultural use.  
 



Mr. McCullough said it was difficult to answer that because it is difficult to say which one gets more weight. 
Staff’s answer is that the term includes four words that all need to work together. He said there was still 
opportunity to do some conventional industry perhaps with a good ratio preserved. 
 
Commissioner Liese asked if he was suggesting a compromise.  
 
Mr. McCullough said staff started pretty general with Chapter 7 and it contains language that says certain sites 
in the community contain high quality ag-land and those sites should be encouraged to develop as soil 
conserving agri-industry businesses. In the Northeast Sector Plan it has been better developed to designating 
it to a land use category. Staff has proposed one way to get at that value and there may be other ways such 
as a more objective intent. 
 
Commissioner Finkeldei suggested focusing on language that encourages businesses to locate, rather than 
regulate. He said the current definition is too narrow and he suggested looking into a more general definition 
of soil conserving agri-industry to encourage it in the entire area rather than designating a particular area. He 
liked the idea of a creative approach. He said he liked the language in the plan that says ‘Protection of soils 
through agricultural use or preservation can be implemented in different ways and the community should be 
open to creative ways that develop projects that can utilize this classification. He suggested crossing the rest 
of the paragraph out. He agreed with the earlier speaker, Ron Schneider, who said that there should be 
compensation or assistance for land owners. He said there should be systems set up to do that. 
 
Mr. McCullough said Chapter 7 does not have a category of soil conserving agri-industry but the Sector Plan 
does.  
 
Commissioner Carter expressed concern about unintended consequences. He said that it would be helpful at 
the next meeting for the City Stormwater Engineer, Matt Bond, to be present. He agreed with keeping the 
language general and incentives for land owners.  
 
Commissioner Dominguez said he did not think it was a good idea to set a precedence of compensating land 
owners.  
 
Commissioner Finkeldei said his thoughts on incentives was for the entire area to permanently protect a 
valuable resource. He felt their four possibilities for the area were agriculture (no industrial), which is 
contradictory to Chapter 7; soil conserving agri-industry; industrial but encourages soil conserving; or flat 
industrial with or without soil conserving. He did not feel the first and last option were appropriate. He was in 
favor of industrial but encourages soil conserving. 
 
Commissioner Harris asked Commissioner Finkeldei what if 80 acres were proposed for industrial development 
and a developer could not think of a way to preserve that land. 
 
Commissioner Finkeldei said the plan says to encourage soil conserving in the area. It would need to comply 
with Horizon 2020. If soil conserving was in there and a project came in that was 80 acres the plan could be 
changed. Trying to define what a soil conserving agri-business is will always come up with something creative. 
He felt they should allow people to be creative unless they want to go all the way to a zoning category type 
chart. 
  
Commissioner Singleton thanked staff for their work. She said the class 1 and 2 soils map on page 2-24 shows 
the airport having gotten the portion of class 1 and 2 soils that she would be willing to give up. She felt they 
needed to protect the land that is left. She said the airport is not completely developed and there is more 
space out there for more development to occur. She did not feel the item should be deferred because certain 
Commissioners were absent or new Commissioners were present. She said fresh perspectives represent more 
closely to the views of the public and are valuable. She said she understands farmers wanting to use their land 
as their 401k. 
 



Commissioner Harris thanked staff for their hard work and agreed with Commissioner Singleton. She said the 
things she was thinking about in the plan were soil conservation as primary, stormwater storage, fiscal 
responsibility for infrastructure development, opportunities for industrial development, and sand along the 
river in Douglas County. She said the soil conserving agri-area was not come to lightly in developing the plan. 
It was a compromise that attempts to preserve the existing soil but also allows some low impact/low footprint 
industry near the airport. She said if she had to lean one way or the other she would lean toward agri use in 
that area rather than industry. She said she does see some value in allowing some industry in that area if it 
conserves soil as well. She agreed with providing incentives for preserving soil. She appreciated that the Grant 
Township Trustees considered the plan and voted unanimously in favor of it.  
 
Commissioner Hird thanked the members of the public who came out to speak this evening. He said he was 
not sure he was willing to go backwards on Chapter 7 in Horizon 2020. He agreed with Commissioner 
Finkeldei’s earlier statements about providing incentives. He asked how much land at the airport was available 
for industrial development. 
 
Mr. McCullough said somewhere between 30-60, aviation based industry. 
 
Commissioner Hird expressed concern about Commissioner Rasmussen not being present and felt they would 
benefit from having his input. He said he would like to know more about whether the Airport Master Plan is 
essential to considering this sector plan and what the implications are of the Airport Master Plan. He would 
also like more thought put into incentives to have soil conserving industry in this area. 
 
Mr. McCullough said there was a question at the last meeting about the Airport Master Plan and he said he 
spoke with staff that support the advisory board and they do not believe there will be any boundary changes. 
There may be some implications but shouldn’t impact the major concepts of the Northeast Sector Plan.  
 
Commissioner Dominguez agreed with Commissioner Singleton’s comments about their responsibility to the 
environment. He felt if they start compromising on that area then where does it stop. He did not feel they 
should compensate owners. He felt they should move the plan forward. 
 
Commissioner Burger thanked staff for a very detailed packet of information. She said the charts and maps 
were very helpful. She thanked the community for sharing their viewpoints. She liked the idea of incentives 
and keeping the door open to creativity. She was in favor of being more conservative in their approach 
because once the land is gone that’s it. 
 
Commissioner Liese said they would put the community at risk by compromising a precious resource that 
won’t come back if it goes away. He was not in favor of development on class 1 and 2 soils. He said he was 
unsure of how he would vote. He thanked Commissioner Singleton for saying the new Commissioners don’t 
have a deficit and provide a fresh perspective. He said he read Commissioner Rasmussen’s letter and did not 
feel as though his perspective was absent from the meeting tonight. 
 
Commissioner Hird said they are unanimously concerned about the conservation of class 1 and 2 soils. He did 
not think that tabling this would give that up. Nobody knows what a soil conserving agri-industry means and 
he would like the ability to better define it. 
 
Commissioner Harris said in the packet on page 69 there is a good definition of what soil conserving agri-
industry is.  
 
Commissioner Hird said that is not in the plan, it is staffs interpretation of it. He would prefer there was 
something in the plan that addressed what that definition was. 
 
Commissioner Liese said he did not find the definition of soil conserving agri-industry to be that confusing. 
 



Commissioner Hird said he did not want their enthusiasm for protecting class 1 and 2 soils to overshadow the 
realities of it, because trucking in lots of sand from another county would be an environmental disaster. He did 
not want to be too rigid on this that they lose sight of the fact that there will be circumstances where industrial 
development, such as a sandpit, makes sense for the community.  
 
Commissioner Liese said one of the greenest ways to move things is by train and there are a number of spurs 
available in the area so sand could be moved via train. He said the image of digging up class 1 and 2 soils in 
order to get sand did not excite him. 
 
Commissioner Carter said they did not know how much of class 1 and 2 soils are represented in soil conserving 
agri-industry. He felt they needed to drive the economy.  
 
Commissioner Harris wanted to clarify why the area is being designated the way it is. She said one reason was 
to try and preserve the soil. She asked if another reason was stormwater issues and that if they do not 
develop it too intensely there will be fewer problems with stormwater in the area.  
 
Mr. McCullough said the cumulative effect of development in Grant Township will exasperate already existing 
stormwater issues.  
 
ACTION TAKEN 
Motioned by Commissioner Dominguez, seconded by Commissioner Harris, to approve the Northeast Sector 
Plan (CPA-6-5-09). 
 
Commissioner Finkeldei said he would vote against the motion for reasons he stated earlier. He said if the 
motion fails he would like to make a motion to send it back to staff for a more general definition. 
 
Commissioner Carter said he would vote against the motion and did not see a rush to send it through when it 
could be improved. 
 
Commissioner Harris said she would support the motion because the definition strikes the right balance 
between being general and providing some specifics to help grasp what is meant by soil conserving agri-
industry. 
 
Commissioner Liese said he would also support the motion. 
 
Commissioner Hird said he would vote against the motion because of the same reasons Commissioner 
Finkeldei stated earlier. He said he was not opposed to protecting class 1 and 2 soils but did not want to 
create language that would eliminate the opportunity for industrial uses that might be beneficial to the 
community. He said he would support a deferral to allow staff time to work on the definition and perhaps 
broaden the language to protect more areas of class 1 and 2 soils. 
 

Motion failed 4-4, with Commissioners Dominguez, Harris, Liese, and Singleton voting in favor. 
Commissioners Burger, Carter, Finkeldei, and Hird voted in opposition. 

 
Motioned by Commissioner Finkeldei, seconded by Commissioner Carter, to defer the Northeast Sector Plan 
(CPA-6-5-09) and direct staff to generalize the definition of soil conserving agri-business, to be heard at a 
future Planning Commission meeting. 
 
Commissioner Harris said she would not support the motion because she felt they will see the same arguments 
as tonight if the description is generalized more. 
 

Motioned failed 4-4, with Commissioners Dominguez, Harris, Liese, and Singleton voting in opposition. 
Commissioners Burger, Carter, Finkeldei, and Hird voted in favor. 

 



Motioned by Commissioner Carter, seconded by Commissioner Finkeldei, to defer the Northeast Sector Plan 
(CPA-6-5-09) to a future Planning Commission meeting. 
 
Commissioner Singleton said she would change her vote and let it go back to staff. 
 
Commissioner Harris said she would not vote in favor of the motion. 
 
Commissioner Dominguez said he would vote in opposition of the motion. 
 

Motion carried 4-3-1, with Commissioner Burger abstaining. Commissioners Dominguez, Harris, Liese, 
voted in opposition. Commissioners Carter, Finkeldei, Hird, and Singleton voted in favor. 



1 Citizens for Responsible Planning Recommendations on the Northeast Sector Plan 

 

Citizens for Responsible Planning 
December 10, 2010 

 
Dear Lawrence City Commission, 
 
Citizens for Responsible Planning has been actively engaged in the planning process for the 
Northeast Sector Plan. We appreciate the intensive efforts to build community input into this 
planning process. We believe there are some core strengths to this plan and wish to emphasize 
these fundamental policy guidelines. 
 
Historically the Northeast Sector has been shaped by the repeated flooding of this river valley. 
This movement of water has deposited some of the finest soils and created some of the best 
agricultural land in Kansas and concentrated this rich natural asset in the Northeast Sector. 
Horizon 2020, Chapter 7 Industrial and Employment Related Land Use states “The preservation 
of high-quality agricultural land, which has been recognized as a finite resource that is 
important to the regional economy, is of important value to the community.” This unique 
feature is illustrated in the following map. 

Northeast Sector 
outlined in blue. 



2 Citizens for Responsible Planning Recommendations on the Northeast Sector Plan 

 

 
 
 
Situated close to Lawrence, this sector naturally faces development pressure. Surprisingly, and 
for understandable good reasons, this area has experienced limited development. As the draft 
Northeast Sector Plan states in Section 3 – Recommendations (page 3-1): 
 

“Compared to other areas of the fringe area of Lawrence, this area is not anticipated to 
be significantly urbanized. 
 
Due to the unique challenges to development, including: 

 Costly stormwater infrastructure needs as urbanization occurs 

 Significant amounts of regulatory floodplain 

 Significant amounts of Class 1 and 2 soils 

 FAA Regulations and Lawrence Municipal Airport Protection Zones” 
 

Critical to future land use planning is flooding and stormwater management in the Northeast 
Sector. This is of paramount importance to the residents of North Lawrence and Grant 
Township, area businesses, transportation, and the airport. Wisely, Lawrence commissioned 
the North Lawrence Drainage Study in 2005. As stated in the draft Northeast Sector Plan (page 
2-16): 
 

“Tens of millions of dollars of cost were identified to accomplish the recommendations 
of the study for dealing with the existing stormwater issues and future ones that will be 
created with development.” 

 
In response to these development limitations, Horizon 2020 states that development shall not 
be permitted in “regulatory floodplains or other environmentally sensitive areas.” 
 
These flooding and stormwater limitations are intertwined with the unique soils of the 
Northeast Sector. As the draft Northeast Sector Plan (page 2-17) states “these soils are highly 
permeable and assist in stormwater management.” These unpaved soils act as a sponge 
absorbing water, mitigating stormwater damages, and recharging our valuable groundwater 
aquifers. These soils in their undeveloped state form our community’s greatest and most cost 
effective stormwater mitigation device.  
 
Citizens for Responsible Planning wishes to emphasize the implementation of the long-view 
recommendations in Section 3.3 (page 3-14): 

 Reduce the Lawrence Urban Growth Area to the area identified in Map 3-1 (page 3-13) 
to minimize stormwater mitigation costs, conserve prime farm land, preserve area 
farms, and protect the rural heritage surrounding Lawrence for both local residents and 
visitors. 

 Implement regulations that promote no adverse impact for floodplain management. 



3 Citizens for Responsible Planning Recommendations on the Northeast Sector Plan 

 

 
The early planning process for the Northeast Sector Plan involved broad and respectful 
community participation contributing to early drafts of this Sector Plan. The Lawrence Planning 
Commission approved a recently revised draft (the first of three options presented) Northeast 
Sector Plan by a contested 5-4 vote. We believe this last draft option does not adequately 
respond to the earlier community input and creates troubling contradictions between the 
recommendations to protect Class 1 and 2 soils and the concluding Map 3-1 Future Land Use 
(page 3-13). Please note the industrial section south and west of the airport and the following 
USDA/NRCS map of the same area which identifies this area as the heaviest contiguous 
concentration of Class 1 and 2 soils. The red shaded area is Class 1 soils and the yellow shaded 
area is Class 2 soils. 
 

 
 
We recommend that Industrial Section 3.2.1.4 (pages 3-10, 11) conform to the third draft of 
this plan and identify the above area as a “soil conserving agri-industry” category of land use. 
We believe this land use would conform to the stated goals within the plan and best represent 
the community planning process. 
 

Airport 



4 Citizens for Responsible Planning Recommendations on the Northeast Sector Plan 

 

In conclusion, Citizens for Responsible Planning has consistently recognized private property 
rights as a critical factor in land use determinations. Weighting these rights must be 
accomplished in an equitable manner. We believe the third draft of this Sector Plan best 
balances the private property rights of the diverse interests of both farmland owners and 
homeowners within our community. 
 
Thank you for your consideration of these recommendations. 
 
Sincerely, 
 
Jerry Jost 
Barbara Clark 
Ted Boyle 
Chet Fitch 

Deborah A. Milks 
Charles K. NovoGradac 
Lane Williams 
Scott Allegrucci 
Michael Almon 
Deborah Altus 
David Baird 
Bruce Barlow 
Kris Barlow 
Kelly Barth 

Leo Beier 
Sheryl Beier 
Pat Benabe 
Sandy Beverly 
Marilyn Brune 
Judy Burch 
Jan Butin 
Kathryn Compton 
Cole Cottin 
Linda Cottin 
Courtney Crouch 
Janet Dehnert 
Joseph M. Douglas, MD 
Victoria B. Douglas 

Donna Eades 
Jill C. Elmers 

Hilda Enoch 
Jim Fischer 
Marcia Fisher 
Madeline Finch 
Deanna Fitch 

Bob Gent  
Margot Gray 
Crystal Hammerschmidt 
Susan Harper 
Bob Harper 
Kim Heck 
Lauretta Hendricks-Backus 
Doug Hitt 
Shirley Hitt 
Maryam Hjersted 
Lisa Grossman 
Hugh Janney 
Pat Kehde 
Joshua Kendall 
Kevin Kennedy 
David Lambertson 
Sacie Lambertson 
Eileen Larson 
Cheryl B. Lester 
Jim Lewis 
Bob Lominska 
Jake Lowen 
Janet Majure 
Carey Maynard-Moody  
Sally McGee 

Lori McMinn 
Dan McMinn 
Lowen Millspaugh 
Rick Mitchell 
Nancy O'Connor  
Ellen Paulsen 
Dan Phelps 
Kevin Prather 
Wayne Propst 
Daniel Poull 
Vanessa Sanburn 
Carol Schmitt 
Ronald Schneider 
P. Simran Sethi 
Margaret Shirk 
Frank Shopen 
Jim Smith 
Jerry Sipe 
Mary Ann Stewart 
Dan Parker-Timms 
Denise Parker-Timms 
Pat Petrovits 
Julie Trowbridge-Alford 
Sarah Trowbridge-Alford 
Jordan Wade 
Maurice R. Woolsoncroft 
Jim Yonally 
Nancy Yonally 
Rita York 
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Dan Warner

From: Bobbie Walthall
Sent: Monday, December 13, 2010 5:06 PM
To: Jonathan Douglass
Subject: FW: Northeast Sector Plan

 
-------------------------------------------  
From: pssethi@gmail.com on behalf of P. Simran Sethi[SMTP:SIMRAN@KU.EDU]  
Sent: Monday, December 13, 2010 5:05:28 PM  
To: Aron Cromwell; Bobbie Walthall; Lance Johnson; Michael Dever;  
Mike Amyx; Rob Chestnut  
Cc: Lieberman, Alice; Matt Lehrman; Sarah Smarsh; Jordan Tucker;  
Tom McDonald; Margit Hall; Rick Martin; Lillian Siebert  
Subject: Northeast Sector Plan  
Auto forwarded by a Rule 

 
Mayor Amyx and esteemed Commissioners, 
 
Last month's Kansas Drought Report (from the Kansas Water Office) indicates, "The range of precipitation 
and warmer than normal temperatures has expanded the area of abnormally dry and moderate 
drought conditions in the latest Drought Monitor. The western third of the state is mostly in moderate 
drought conditions and an area of abnormally dry conditions has developed in the Southeastern 
division. The percentage of the state in abnormally dry to moderate drought conditions has increased 
from 31.6 % at the beginning of November to the current 47.3 % on November 30." 
 
We believe that this data further emphasizes the need to protect the Capability Class I and II soils in our 
region. Cycles of drought and flooding are intensifying. Our fertile, deep alluvial soils have a greater capacity to 
absorb water and present a unique opportunity to develop a strong agricultural base in Douglas County. 
Although industrial development offers viable short-term opportunities, impervious surfaces placed over our 
Class I and II soils intensifies flooding to adjacent properties and will adversely impact both residential and 
agricultural neighbors. 
 
Development in the area should reflect the most efficient use of resources and reap the greatest benefit to our 
community. Agriculture can better sustain periods of flooding that heavy industry devastated by floods cannot. 
We urge you to consider this capacity as you review the Comprehensive Plan Amendment, CPA-6-5-09, to 
Horizon 2020 (Chapter 14) and seek to adopt an option that supports soil preservation and protection on 
contiguous tracts of land. 
 
Thank you for your attention, 
 
Simran Sethi 
Matt Lehrman, SmartStar Lawrence Program Analyst, Westar Energy 
Alice Lieberman, Distinguished Professor of Social Welfare, KU 
Tom McDonald, Associate Dean & Professor, School of Social Welfare, KU 
Sarah Smarsh, Assistant Professor of English, Washburn University 
Jordan Tucker, Graduate Student, KU 
Rick Martin, Executive Chef, Free State Brewing Company 
Richard Heckler 
Lily Siebert, Education Outreach Assistant, The Community Mercantile  



�

Courtney Crouch, Produce Buyer, The Community Mercantile 
Margit Hall, Owner and Farmer, Prairie Star Farms 
 
--  
Simran Sethi 
Associate Professor, Journalism 
University of Kansas 
E-mail: simran@ku.edu 
Twitter: @simransethi 
Web: www.simransethi.com 
FB: www.facebook.com/laprofaKU 
 

































CITIZENS FOR RESPONSIBLE PLANNING 

 

September 18, 2010 

Dear Commissioners Blaser, Harris, Finkeldei, Carter, Burger, Hird, Dominguez, 

Rasmussen, Singleton, and Liese,  

Citizens for Responsible Planning (CRP) remains in support of the 3rd Draft of the 

Northeast Sector Plan as presented at the Planning Commission meeting on July 

21, 2010.   This draft document skillfully and fairly represents public input from 

the beginning of the public document planning sessions that began in the Fall of 

2009. 

One of our primary concerns remains flooding and stormwater run‐off associated 

with development and urbanization in the Northeast Sector.  The "Option #1" 

alternative being presented clearly states, "The industrial category is expected to 

urbanize. "  This statement is in direct conflict with the desires expressed through 

the public process.  It will also increase the probability of catastrophic flooding 

within the area and the North Lawrence residential community.   Urbanization 

within the Northeast Sector will force implementation of the costly North 

Lawrence Drainage Study recommendations.  CRP would request that should any 

development proposal come forward it be reviewed through a cost‐benefit 

analysis whenever public dollars are being used for infrastructure extension.   

It is impossible to segregate the area's unique challenges to development.  As 

stated on Pg. 3‐1 under Recommendations these unique challenges include: 

  o  Costly stormwater infrastructure needs as urbanization occurs 

  o  Significant amounts of regulatory floodplain 

  o  Significant amounts of Class I and II soils 

  o  FAA Regulations and Lawrence Municipal Airport Protection Zones 



 

The current draft states on: Page 3‐13  3.3 Implementation , Item 6. "Consider 

implementing regulations that promote no adverse impact for floodplain 

management."   CRP supports this statement of an Implementation 

recommendation.  It is recognized that flooding is the number one natural 

disaster in the United States (FEMA).  To identify flood hazards, the risks they 

pose to people and property, and the regulatory boundaries of floodplains, the 

Federal Emergency Management Agency (FEMA) develops flood hazard maps, 

officially known as Flood Insurance Rate Maps (FIRMs).   The Flood Hazard Area 

map shown on page 2‐18 should be updated to reflect the new LiDAR ‐ DFIRM 

County map dated August 5, 2010.  

 http://www.douglas‐county.com/depts/zc/docs/pdf/floodplainmap_080510.pdf  

The  map seen in the above link replaces the flood hazard map that dates back to 

November 7, 2001.  Drainage patterns have changed dramatically due to land use, 

surface erosion, and other natural forces.  As a result, the likelihood of riverine 

flooding in some areas has increased significantly.  Moreover, the technology 

used to estimate risk has been much improved.  Up‐to‐date maps will much more 

accurately represent the risk of flooding; they are an important tool in the effort 

to protect lives and properties in Douglas County.   This statement is taken from 

the National Initiative for Flood Map Modernization. 

This August 5, 2010 DFIRM Map indicates areas to be in the 1% chance floodplain 

or 100 year floodplain that are indicated on the Future Land Use Map Draft  Pg. 3‐

12 for both Industrial and Soil‐Conserving Agri‐Industry.  The new 100 year 

floodplain designations for these areas should require further detailed study prior 

to determining future land use possibilities within the Northeast Sector Plan.   

Thank you for considering CRP's comments and requests. 

As always, with great respect. 

Citizens for Responsible Planning Steering Committee 

      

















From: Barbara Clark, Maggie's Farm [mailto:maggiesfarm@sbcglobal.net]  
Sent: Wednesday, July 21, 2010 3:11 PM 
To: Chuck Blaser; Lisa Harris; Brad Finkeldei; Hugh Carter; Lara Adams Burger; Richard Hird; Charlie Dominguez; Stan 
Rasmussen; Kenzie Singleton; Bruce Liese 
Cc: Dan Warner; Scott McCullough; Sheila Stogsdill 
Subject: Fw: Possible "Best Practices" Examples 
 
Dear Commissioners, 

I am forwarding three very recent documents to you that may act as "best practices" guides.  I believe at the last 
meeting on May 24th when the Northeast Sector Plan was discussed there was a statement that there should be 
communities that are engaged in the same issues we are here in Douglas County.  I hope these will assist as we 
move forward. 
 
Two are from Pennsylvania and one from Washington State.   
 
The first link: http://www.tpl.org/content_documents/OkanoganValley_WhitePaper_LowRez.pdf 
 
Agricultural Land Preservation and Land Conservation in Okanogan County: Challenges, Opportunities, and 
Recommendations for Moving Forward, January 2010. 
 
This document addresses the need for "common ground" between divergent interests.  From my perspective the 
process the planning staff undertook and skillfully facilitated for the Northeast Sector Plan fits within the 
recommendations of this white paper.  While there are variances in the players involved in this county in 
Washington State, the critical natural resource at risk is high quality agricultural land.  This document, if for no 
other value, clearly shows that the discussions and difficulties Douglas County is facing are common to many 
other communities in our nation. 
 
The second link: http://www.shrewsburytownship.org/Codorus%20Comprehensive%20Plan%20DRAFT.pdf 
 
Codorus Township Comprehensive Plan Update Draft, March 2010 
 
This very recent Comprehensive Plan Draft has a strong focus on agricultural soils preservation, tools to 
achieve agricultural preservation, and valuation systems for implementation.  On page 11, a lengthy discussion 
of soils begins and the various land use capabilities appropriate to various soil types.  Page 38 begins a 
discussion of this county's preservation work. 
 
The third link: http://www.ycpc.org/County_Long_Range_Pages/comp_plan.html 
 
After opening this link, scroll down the page to the list of documents.  Click on the first document: York County 
Agricultural Land Protection Plan 
 
This planning document looks at agricultural land protection tools.  One of the most important being good long-
range comprehensive planning.  There are other zoning and incentive tools referenced in this planning 
document.  Soils play a very significant role in land use planning in this document and other township plans I've 
looked at from the York County Planning Department. 
 
Thank you all for taking the time to review these documents.  I know you are called upon by many groups to 
read volumes of text.  Your time and dedication to our community is greatly appreciated. 
 
Best, 
Barbara Clark        
Maggie's Farm 
www.maggiesfarm-ks.com 



CITIZENS FOR RESPONSIBLE PLANNING                 

 

 

July 21, 2010 

 

Dear Commissioners Blaser, Harris, Finkeldei, Carter, Burger, Hird, Dominguez, 

Rasmussen, Singleton, and Liese, 

 

Citizens for Responsible Planning (CRP) would like to express their gratitude for 

the diligence shown by the Planning Department Staff in their skillful and inclusive 

facilitation of the Northeast Sector Plan Draft development.  From the initial "kick‐

off" meeting in the Fall of 2009 public attendance and public input has been 

carefully recorded and used to direct language currently represented in the 3rd 

draft of this document.   

It is also our expressed opinion that the Q and A paper has been invaluable in 

clarifying and giving further elaboration on questions and concerns that were 

voiced at the May 24th Planning Commission meeting. 

CRP recommends the following new language additions (identified in black bold 

type) to the 3rd draft. 

  Pg. 3‐1 ‐ Due to the area's unique challenges to development, including: 

  CRP's two overarching concerns for the Northeast Sector Plan have 

  consistently been stormwater mitigation and the preservation of the 

  largest contiguous tract of Capability Class 1 and 2 soils in Douglas County.   

 

 



  Pg. 3‐1  ‐  The plan recognizes the interconnectedness of  these unique 

  elements and proposes only limited development in the planning area. 

  The addition of “the interconnectedness of” gives recognition of how these 

  deep, fertile soils are the best mitigation source for recurring stormwater 

  issues facing this area. These soil's natural absorptive sponge capabilities 

  offer both from a cost basis and highest and best land use perspective the 

  greatest mitigation option available.  These two concerns are best 

  addressed in tandem. 

  Pg. 3‐2 ‐ 3.1.1.1.g  Lawrence Urban Growth Area (UGA)                                    

  1.  Consider adjusting Lawrence's Urban Growth Area boundary by limiting 

  it to those areas of Grant Township feasible for the urban‐type 

  development through the analysis of the Sector Plan and the analysis of 

  future water and wastewater master plans.  

  CRP supports the Plan Growth Area as defined by the Future Land Use map 

  presented on pg. 3‐14 of this draft.   

In addition, we would like to use a transcribed reference from the May 24th 

Planning Commission meeting to further support CRP's thoughts on the limiting of 

the UGA.  

  "Commissioners, I guess there's one thing I'd like to leave you with while 

we go to work on these comments is ‐‐we've put this in the context of what are 

the planning efforts city/county wide.  The reason we start with our cartoon of 

annexation is that there's a reason that this area hasn't developed substantially 

over the decades and those reasons have to do with the costs of development 

and public infrastructure and the storm drainage and those sorts of things.  I think 

as planners we need to start thinking, or continue to think, about where are we 

going to put our limited resources in relation to development costs.  We have / 

you all have planned a substantial amount of industrial employment center 

activity along with other areas of high density residential and commercial nodes 

and the like ‐ Farmland Industries is one area, Farmers' Turnpike is another area, 

6th Street and SLT is an area.  There's room for all those things and areas of low 



growth / low development and so as we talk more about the utilities master plan 

and come back with this plan for your review and consideration I think we need to 

think of it in terms of the county as a region and not just ‐ It's easy to get into 

Grant Township and say, 'why aren't we pro‐development here?'  Why are we 

restrictive?' ...and those kind of things.  We're trying to let the history and the 

land talk to us on this one and say, "there are reasons for this today; what do we 

reasonably anticipate?'  We talk about expectations for the residents...is it fair to 

put out a plan for pro‐growth if we're not as a city going to put any infrastructure 

in that area.  We've got to talk about those things and come to some reasonable 

conclusions I think.  We'll get to work on your comments and come back with 

those things in mind as well." 

Scott McCullough, Lawrence/Metropolitan Planning Director ‐ May 24, 2010 

CRP agrees with Scott McCullough that good long‐range, comprehensive land‐use 

planning should consider the most effective allocation of limited public resources 

for the costly infrastructure necessary for industrial employment centers and high 

density residential areas. Our community already has identified these public 

investments for other areas. There are historically validated reasons why Grant 

Township has experienced limited development in significant part due to flooding 

and storm water drainage. Sustaining agricultural land uses within Grant 

Township complements best economic land use with storm water mitigation. We 

hope that you concur in your thoughts and actions. 

CRP has consistently pressed for incentive mechanisms to aid in farmland 

preservation.  Some "Best Practices" documents have been sent to you under 

separate cover.  At this time we would like to suggest some other references that 

may aid in finding appropriate tools for Douglas County to incorporate into their 

practices.  The first would be a link to the American Farmland Trust toolbox.   This 

link is:  http://www.farmlandinfo.org/documents/27761/fp_toolbox_02‐2008.pdf 

This fact sheet will give you a brief description of many of the planning and 

incentive tools available for farmland protection.   



A second link is to the American Planning Association's Policy Guide on 

Agricultural Land Preservation.  This link is: 

http://www.planning.org/policy/guides/adopted/agricultural.htm   

This is a frequently cited reference and in CRP's opinion reflects many of the 

planning guides set forth in the Northeast Sector Plan Draft. 

 

As always, CRP is aware of the many factors that come to bear on your decisions.  

Our continued efforts have been to present reasonable, authoritative data to 

assist in your deliberations. 

With great respect and appreciation for your tireless efforts on behalf of our 

community, 

 

Citizens for Responsible Planning Steering Committee   

Barbara Clark 

Jerry Jost 

Lane Williams 

Ellen Paulsen 

Lori McMinn 

Chet and Deanna Fitch 

   

 

 

 

cc: Dan Warner, Scott McCullough, Sheila Stogsdill               



From: Nuts2sell@aol.com [mailto:Nuts2sell@aol.com]  
Sent: Friday, July 23, 2010 12:01 AM 
To: Dan Warner 
Subject: Comment to Planning Commission, Northeast Sector Plan 
 
July 22, 2010 
  
Re: Draft Northeast Sector Plan 
  
Dear Planning Commissioners: 
  
Although we will be out-of-town for the next meeting on the Northeast Sector Plan, my wife and I wish to 
encourage your continued work on this and, in particular, your attention to storm drainage challenges and 
soils.   As most of you know, we have a tree farm in the area and have made comments in the past. 
  
In the past  few days we have driven North 3rd street and watched as at least 6 feet of clay fill has been 
trucked in and compacted for the pad and parking lot of the new Dollar Store. It is a impressive, but 
typical, fill for North Lawrence.  We have remarked how each development in the flood plain incrementally 
degrades the drainage for their neighbors who had previously built at the natural grade.  
  
In the ten years since the last FEMA floodplain map was adopted, degradation of the Maple Grove 
drainage has now resulted in a new FEMA map with a greatly increased 100-year floodplain area.  The 
new regulatory floodplain covers much more of our neighbors' lands and, for the first time, includes part of 
our orchard.  The map reflects the cumulative effect of development over the past decade.  Ironically, 
floodplain regulations encourage or require building on fill, which is invariably less permeable than the 
natural soil.  New development is built on ever higher fill.  Whoever is lower, whoever built before, is 
burdened with the runoff. 
  
In North Lawrence the better agricultural soils are sponges of storm water.  The higher Capability 1 soils 
are better sponges than the lower Capability 2 soils; loss of Capability 1 soils to development will impact 
area drainage more severely, although it is the lower soils that will flood more quickly. 
  
We are encouraged by the fact that the Northeast Sector Plan articulates that drainage and agricultural 
soils are important planning considerations for the City of Lawrence.   For us, as interested 
farmer landowners, drainage and prime soil preservation are paramount considerations for this particular 
area.  We encourage your continued efforts to incorporate a reasonable reference respecting the best 
agricultural soils into the Northeast Sector Plan. 
  
We appreciate your thoughtful efforts throughout this process.  
  
Charles NovoGradac 
Deborah Milks 
Chestnut Charlie's 

Organic Tree Crops 
P.O. Box 1166 
Lawrence, KS 66044 
www.chestnutcharlie.com 
nuts2sell@aol.com 
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Dan Warner

From: Scott McCullough
Sent: Wednesday, July 14, 2010 4:17 PM
To: 'Rasmussen, Stanley L NWK'
Cc: Dan Warner; Denny Ewert
Subject: RE: Northeast Sector Plan
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Scott McCullough, Director - smccullough@ci.lawrence.ks.us  
Planning and Development Services | www.lawrenceks.org  
City Hall, 6 E. 6th Street 
P.O. Box 708, Lawrence, KS 66044-0708 
office (785) 832-3154  |  fax (785) 832-3160 
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Dan Warner

From: Kelly Barth [ludditekel@earthlink.net]
Sent: Wednesday, May 26, 2010 3:47 PM
To: Dan Warner
Subject: Northeast Sector Plan
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Dan Warner

From: Barbara Clark, Maggie's Farm [maggiesfarm@sbcglobal.net]
Sent: Wednesday, May 26, 2010 8:59 PM
To: Stan Rasmussen; Lisa Harris; Chuck Blaser; Brad Finkeldei; Richard Hird; Jeff Chaney; 

Kenzie Singleton; Greg Moore; Charlie Dominguez; Hugh Carter
Cc: Scott McCullough; Dan Warner; Sheila Stogsdill
Subject: Fw: Land Capability Classes
Attachments: class 2.pdf; class 1 and 2.jpg; class 1 and 2.pdf; class 1.jpg; class 1.pdf; class 2.jpg

Dear Commissioners Moore, Finkeldei, Harris, Blaser, Rasmussen, Hird, Chaney, Singleton, Carter, and 
Dominguez, 
 
I'm forwarding information you requested at the Planning Commission meeting on Monday evening.   
 
My intention has always been to submit objective, current data from authoritative sources concerning the soils 
in Douglas County.  The majority of what I am forwarding to you in this document came from Cleveland Watts, 
State Agronomist with the USDA/NRCS out of the Salina offices.  Mr. Watts has always been extremely 
helpful and generous with his time in assisting me with the generation of maps designating location and acreage 
of Capability Class 1 and 2 Soils in Douglas County.  I am forwarding the actual communication received from 
Mr. Watts for your review. 
 
On Tuesday of this week I called Mr. Watts to once again ask for his assistance in generating a map that will 
show Capability Class 1 and 2 Soils within the State of Kansas.  I believe this was a question Commissioner 
Rasmussen posed.  Mr. Watts told me he would have this data for me within 30 days.  They are currently short 
staffed because of vacation schedules.  So, my hope is that this time frame will be agreeable.  I will forward this 
new information at the earliest possible date.   
 
Under separate email I will forward the maps that show Capability Class 1 and 2 Soils within the county that are 
urbanized.  This map and the corresponding acreage updates were created for me by DeAnn Presley, 
Associate Professor Environmental Soil Science/Soil and Water Management at Kansas State University - 
Agronomy Department.  Professor Presley utilized a combination of GIS layers with Web Soil Survey data to 
create these maps and data tables. 
 
Thank you for reviewing these documents.  I would be glad to answer any questions, or secure answers from 
Mr. Watts or Professor Presley for any clarification you may want. 
 
Respectfully, 
Barbara Clark 
Citizens for Responsible Planning  
   
Maggie's Farm 
www.maggiesfarm-ks.com 
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Mrs Clark 
 
Larry Sabata submitted to me the request that you had made to him in 
regards to developing land capability interpretation map for Douglas 
county for class 1 and 2 land. 
 
Attached is 6 maps related to this request.  I developed maps for 
capablity class 1 and 2 and also, with capability classes 1 and 2 
combined.  Each class is in a .jpeg and .pdf format. 
 
If this information is not what you need, please feel free to give me a 
call at 785-823-4558. 
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Dan Warner

From: Barbara Clark, Maggie's Farm [maggiesfarm@sbcglobal.net]
Sent: Wednesday, May 26, 2010 9:47 PM
To: Stan Rasmussen; Lisa Harris; Chuck Blaser; Hugh Carter; Greg Moore; Charlie Dominguez; 

Brad Finkeldei; Jeff Chaney; Kenzie Singleton; Richard Hird
Cc: Scott McCullough; Dan Warner; Sheila Stogsdill
Subject: Fw: Urbanized Capability Class 1 and 2 Soils Douglas County
Attachments: class_1_and_2_acres.xls; class_1_2_urban.jpg

Dear Commissioners, 
 
Attached are the documents created by DeAnn Presley, KSU Agronomy Department.  These files show the 
urbanized percentages and acres of Capability Class 1 and 2 Soils in Douglas County.  I also believe these 
documents are included in early public comments associated with the Northeast Sector Plan.  I might add this 
data is based on a 2005 dataset.  So, any urbanization of Capability Class 1 and 2 Soils after that date would not 
be reflected in these percentages or acres calculations.  
 
As always, I will be happy to answer any questions you may have or obtain further information for you.  
 
With many thanks. 
Barbara Clark  
 
I have included contact information for DeAnn Presley   

 

  

DeAnn Presley 

Extension Specialist/Assistant Professor 

Environmental Soil Science/Soil and Water Management

Kansas State University 

Agronomy Department 

2014 Throckmorton Hall 

Manhattan , KS   66506 

785-532-1218 (office) 

785-313-4193 (cell) 

deann@ksu.edu 

  

  





county total county size in acres total urban acres in county acres of class 1 % class 1 acres of developed class 1 % of class 1 that is developed acres of class 2 % class 2 acres of developed class 2 % of class 2 that is developed
Wyandotte 99700 1437 1.4 19972 20.0
Wabaunsee 511827 842 0.2 48457 9.5
Shawnee 355488 29518 8.3 57063 16.1
Riley 398400 15878 4.0 66084 16.6
Pott 551366 18305 3.3 119415 21.7
Johnson 307066 3148 1.0 41199 13.4
Jefferson 356429 2806 0.8 49349 13.8
Leavenworth 300300 3460 1.2 60112 20.0
Douglas 303808 21298 8370 2.8 2009 24.0 33053 10.9 12761 38.6
Geary 258611 13187 5.1 39329 15.2
Jackson 420953 2779 0.7 89739 21.3
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Dan Warner

From: Davis, Cynthia [tripoddog@ku.edu]
Sent: Tuesday, May 25, 2010 11:29 AM
To: Dan Warner
Subject: Good morning, RE: 936 N. 3rd Street
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���“open space.”  I strongly fear if such a plan is adopted,  
this would likely decrease the value of the land, because any buyer would know that to obtain  
a building permit on the land, they would have to get approval for something contrary to the plan.   
 
Thank you, 
Cynthia Puckett-Davis�
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Dan Warner

From: Lisa Grossman [lgrossman@earthlink.net]
Sent: Thursday, May 27, 2010 10:06 AM
To: Dan Warner
Subject: Northeast Sector plan comments
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Dan Warner

From: Samantha Snyder [snyder.samantha@rocketmail.com]
Sent: Friday, May 28, 2010 10:28 AM
To: Dan Warner
Subject: Northeast Sector Plan

Dear Mr. Warner, 
  
I am writing today as a member of Citizens for Responsible Planning regarding the Northeast sector plan.  I am 
highly concerned about the preservation of this space for agricultural needs.  It is clearly highly valuable 
agricultural land, and should be put to it's best use for our local food economy.   
  
Please support development of the aviation related industry at the Lawrence Municipal Airport PROPER and 
not over the incredibly valuable resource of Class 1 and 2 soils.   
  
Thank you, 
  
Samantha Snyder, 
Lawrence 
  
  
�
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Dan Warner

From: Steven Stemmerman [sstemmer@usd497.org]
Sent: Thursday, May 27, 2010 12:19 PM
To: Dan Warner
Subject: The Northeast Sector Plan Draft 

The Northeast Sector Plan Draft  
 
I  feel the concerns put forth by the Citizens for Responsible Planning are quite valid and deserving of much 
consideration. It's becoming ever more apparent the the loss of prime farm land near a municipality is a loss 
to that municipality. The owners of such land shouldn't be faced with the paving over of the land in which 
they've worked in order to provide for their retirement. Personally, I would support tax wise the city buying 
the land and leasing it out for food production, or other means that would preserve this resource. 
 
Steve Stemmerman 
315 Maiden Lane 
Lawrence, Kansas 
66044 
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Dan Warner

From: Steven Stemmerman [sstemmer@usd497.org]
Sent: Thursday, May 27, 2010 12:19 PM
To: Dan Warner
Subject: The Northeast Sector Plan Draft 

The Northeast Sector Plan Draft  
 
I  feel the concerns put forth by the Citizens for Responsible Planning are quite valid and deserving of much 
consideration. It's becoming ever more apparent the the loss of prime farm land near a municipality is a loss 
to that municipality. The owners of such land shouldn't be faced with the paving over of the land in which 
they've worked in order to provide for their retirement. Personally, I would support tax wise the city buying 
the land and leasing it out for food production, or other means that would preserve this resource. 
 
Steve Stemmerman 
315 Maiden Lane 
Lawrence, Kansas 
66044 
 
The primary concerns put forward by CRP for the past three years since our initial opposition to the Airport 
Industrial Park are: 
 
    *         Concerns associated with flooding if development takes place                without costly 
implementation of the North Lawrence                        Drainage Study recommendations.           
     
    *         Preservation of Capability Class 1 and 2 Soils for current and                future agricultural needs of 
our community. 
 
    *         Recognition that development of aviation related industry                    should be focused at the 
Lawrence Municipal Airport proper.                This should be the primary industry/economic development     
           focus for the Northeast Sector. 
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Dan Warner

From: Laurie Ward [ltward@sunflower.com]
Sent: Monday, May 24, 2010 5:33 PM
To: Dan Warner
Subject: NE Sector Plan
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 



 viii 

conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs

 
 
 
 
 



 v

 
B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 

 



 vi

 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 

The City of Lawrence has embarked on a program to develop a stormwater 
management plan for the North Lawrence watershed.  This program is based on a 
recognized need to upgrade existing facilities to modern design standards and to provide 
coordinated facilities in developing areas.  The economic well being of the City depends 
on its ability to attract and retain business and industry, as well as residents to live in the 
City.  Part of the City’s ability to attract businesses and residents depends on its ability to 
provide adequate services such as drinking water, sewers, transportation and stormwater 
management.  With the ever expanding urban area and associated increases in impervious 
surfaces such as parking lots, the frequency with which drainage issues occur appears to 
be increasing.  This has caused the City to focus its attention on the need to provide 
adequate stormwater management policies and infrastructure in all areas within the 
watershed.  The North Lawrence Drainage Study is one important step in this process. 

The North Lawrence Drainage Study was divided into two main focus areas.  The 
Internal System consists of the City operated ditches, pipes, and pumps within the 
existing City boundaries.  The overall watershed analysis modeled the less developed 
drainage aspects of the North Lawrence Drainage Area.  More detailed descriptions of the 
two focus areas can be found later in the report. 

 
II.  Recommendations 
 

A. Overall Watershed 
Several alternatives were investigated in the overall North Lawrence Drainage Study 

watershed to reduce flood elevations, lessen impacts on the “Internal Drainage System” 
facilities, provide drainage in the event of high flows on the Kansas River, and assess the 
effects of development in the floodplain.  The investigations led to the four major 
recommendations below.  The first bullet item is the key to reducing the burden on the 
Internal System from areas beyond the existing city limits. 
 

• Drainage from north of 24/40 Highway should be cutoff by the highway 
embankment and the water should be pumped over the levee at a point just east of 
the 24/40 intersection to reduce the burden on the 2nd Street Pump Station 

• Future development in the watershed should maintain the current conveyance 
levels in the 100-year floodplain – development should not reduce the capacity for 
floodplain storage 

• The City should purchase parcels of land as necessary for use as dedicated 
ponding areas 

• Major roads and hydraulic structures should be improved to meet the current 
APWA criteria with regard to overtopping during the 100-year event, in order to 
provide adequate emergency services to the area  

 
A cost summary with regard to these Watershed Analysis recommendations is shown in 
the table on the next page. 
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Raise road west of 24/40 intersection 370 ft $290/ft $110,000
Remove 2 existing 24/40 culverts Lump Sum $75,000
Channel Excavation, MG0East to 24/40 3500 cu-yd $4.31/cu-yd $15,000
KDOT Entrance Culvert 30 ft $8/ft/sq-ft $27,000
New 24/40 Culvert 475 ft $8/ft/sq-ft $228,000
Remove Maple Grove East culvert Lump Sum $22,000
Property containing ponding easement Full Parcels Total Value $942,000
Pump Station; west of airport, north of 24/40 361,000 gpm * $30/gpm $11,000,000
Main Channel, E. 1675 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1675 Rd., Roadway 2700 ft $290/ft
Main Channel, E. 1600 Rd., 160' Bridge 8000 sq-ft $75/sq-ft
Main Channel, E. 1600 Rd., Roadway 1750 ft $290/ft
Main Channel, E. 1500 Rd., 155' Bridge 7750 sq-ft $75/sq-ft
Main Channel, E. 1500 Rd., Roadway 1200 ft $290/ft
Main Channel, E. 1400 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1400 Rd., Roadway 900 ft $290/ft
Main Channel, E. 1900 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Main Channel, E. 1900 Rd., Roadway 2400 ft $290/ft
Maple Grove East, E. 1500 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 3600 ft $290/ft
Maple Grove East, E. 1900 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1900 Rd., Roadway 3900 ft $290/ft
Maple Grove East, E. 1500 Rd., 120' Bridge 6000 sq-ft $75/sq-ft
Maple Grove East, E. 1500 Rd., Roadway 900 ft $290/ft
Trib. A, 24/40 Hwy., 2-11'x7' RCB 60 ft $8/ft/sq-ft
Trib. A, 24/40 Hwy., Roadway 870 ft $290/ft
Trib. A, E. 1600 Rd., 60' Bridge 3000 sq-ft $75/sq-ft
Trib. A, E. 1600 Rd., Roadway 870 ft $290/ft
Trib. B, E. 1700 Rd., 140' Bridge 7000 sq-ft $75/sq-ft
Trib. B, E. 1700 Rd., Roadway 4250 ft $290/ft
Trib. B, E. 1650 Rd., 100' Bridge 5000 sq-ft $75/sq-ft
Trib. B, E. 1650 Rd., Roadway 1130 ft $290/ft

Total $24,802,000

Note:  All costs are concept level estimates only.  Actual costs may vary significantly.
*  Required capacity at ultimate build-out

$326,000

$477,000

$1,758,000

$703,000

$1,221,000

$1,419,000

$1,581,000

$711,000

$1,364,000

$1,108,000

$929,000

$786,000

Watershed Recommendations Cost Summary

Description Quantity Unit Cost Project Costs
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B. Internal System 

 
 Analyses for the Internal Drainage System provided areas of concern throughout the 

City operated drainage network.  The excess peak flow was used to represent the degree 
to which a conduit is undersized for the ultimate build-out condition.  Each investigated 
lateral flowing into the main stem of a system and each main stem conduit were ranked 
by excess peak flow.  This led to the following priority listing of recommended 
improvements. 

 

Prioritization of Internal Systems 

Link Name 
Excess Peak 

Flow 
Total Estimated Cost 

of Improvements 

(cfs) (dollars) 
S1-1 315 $9,163,000 
S6-1 168 $3,994,000 
S9-1 133 $1,132,000 

S1L1-1 96 $333,000 
S1L5-1 85 $235,000 
S1L7-1 85 $59,000 
S1L3-1 56 $187,000 
S6L3-1 56 $195,000 

S6L3-7D New pipes $181,000 
S4-1 43 $60,000 

S6L2-1 37 $5,000 
S4L4-1 35 $53,000 
S4L2-1 27 $36,000 
S9L1-1 21 $7,000 
S1L2-1 20 $240,000 

S8-1 17 $115,000 
S10L2-1 13 $4,000 

S7-1 13 $38,000 
S5-1 10 $56,000 

S10-1 6 $106,000 
S1L4-1 1 $7,000 
S1L6-1 0 $0 
S11-1 0 $0 
S3-1 0 $0 
S2-1 0 $0 

S12-1 0 $0 
Total  $16,206,000 
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 The flows calculated in the analysis of the internal system assume that the cutoff 
north of 24/40 Highway, as recommended by the Watershed Analysis, is in place.  
However, the costs in the table for the Internal System Analysis are independent of the 
costs for the Watershed Analysis improvement recommendations.  By adding the total 
costs from each of the two summary tables, the estimated cost of all recommendations is 
approximately $41 million. 

 As with the overall watershed, a viable option within the internal system is land 
purchase.  In areas that naturally drain to a low point, it is often advantageous to preserve 
the ponding area by purchasing the parcel of land.  Those costs are included in several of 
the system costs in the table. 
 
III. Background 
 

A. Watershed Description 
The North Lawrence watershed is estimated to be 9,100 acres generally 

bordered by the Kansas River levee on the south and the Mud Creek levee on the east.  
Most of the drainage contributes to the Maple Grove system, which either conveys water 
south to the City or east eventually to Mud Creek.  A few areas near the levee, to the 
northwest and southeast, drain directly to the Kansas River, while a thin strip of land 
along part of the northeastern portion of the watershed flows directly to Mud Creek.  
Refer to the North Lawrence Drainage Study map in Section I of the main report for an 
overview of the project area. 

The Kansas River floodplain completely encompasses North Lawrence.  The 
natural silt loam soils are highly permeable.  However, increased development is 
replacing those soils with nearly impermeable clay material in certain areas.  In addition, 
extremely mild slopes across the landform cause frequent ponding and roadway 
overtopping.  Historically, North Lawrence has been an agricultural community with low 
density residential development.  Pockets of commercial and industrial development now 
appear in areas of the watershed.  While parts of North Lawrence will likely remain 
agricultural, the projected future land use in other areas will add more and more 
impervious surfaces.    

 
B. Purpose 

The Lawrence-Douglas County Planning Commission proposed this study to 
address repeated flooding concerns from residents of the North Lawrence area.  Flooding 
problems occur in a number of areas within the North Lawrence watershed.  The major 
causes are as follows: 

• Development that has significantly increased runoff from design storm events 
• Undersized drainage system components such as culverts, drainage channels, 

underground pipe systems and inlets 
• Siltation within the storm drainage system 
• Past development of flood-prone areas 
• A shallow, flat and interrupted watershed drainage network 

 
Public comments relating to current drainage issues, proposed developments, long-range 
plans, and floodplain regulations are at the root of this study.  The purpose of this study is 
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to identify areas with flooding problems, analyze the major elements of the storm 
drainage system with respect to long-term land use, and recommend needed 
improvements to correct or prevent systems from flooding.  By doing this, proposed 
developments and long-range plans will be influenced.  At the same time, regulations can 
be conceptualized to avoid potential pitfalls. 
 

C. Scope of Project 
The North Lawrence Drainage Study has several major components which work 

toward the generation of system requirements for stormwater conveyance and 
infrastructure in the ultimate buildout scenario.  The following major tasks were included 
in the study: 

 
• Integration of the public involvement program that gathered and used information 

from residents, business owners and property owners when considering 
alternatives or upgrades within the watershed 

• Estimation of the ultimate land use for the watershed 
• Survey and general inspection of the drainage system 
• Development of a digital database that shows the existing components of the 

City’s drainage system 
• Evaluation of the internal drainage system for the ultimate buildout scenario and 

recommendation of improvements 
• Evaluation of the watershed drainage system for the ultimate buildout scenario 

and recommendation of improvements 
• Completion of an analysis of Kansas River flooding resulting from levee 

overtopping 
 

Along with the recommended improvements, the magnitude of the costs required to 
implement them were assessed.  It should be noted though, that detailed design of the 
projects recommended in this report is required to produce proper construction 
documents and accurate cost estimates for system components. 

The main body of the project report is divided up into seven sections.  
Summaries of the various sections are detailed below.  For a detailed description of the 
methods or results of each section, refer to the main report. 
 
IV. Public Involvement 

 The North Lawrence Drainage Study public involvement program was designed to 
establish meaningful and useful dialogue between stakeholders, businesses, residents in 
the area and the study team.  A series of outreach efforts were conducted to catalogue and 
assess the public’s concerns.  Members of the project team provided an overview of study 
activities and public input to the Lawrence Planning Commission. 
 
V. Ultimate Land Use for Watershed 

 To accomplish the goals of the North Lawrence Drainage Study, the ultimate land 
use condition had to be determined for the study area.  The future land uses within the 
watershed will help determine where to focus the stormwater system improvements and 
provide better insight into heading off potential development problems.  The project team 
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conferred with the Public Works Department, the Planning Office, and the Utilities 
Department of Lawrence.  Information was gathered with regard to current zoning, 
potential developments and long-range plans and was used to produce an ultimate 
watershed land use guide. 

  While the information gathered was used to create the Ultimate Build-Out map, it 
was not intended to dictate specific policies with regard to land use in the North 
Lawrence Drainage Area.  However, certain policies could be inferred from the findings 
of this study.  For instance, lot splits currently require a hydraulic study to determine 
impacts.  Due to the extensive hydraulic studies detailed in this report, it would not be 
necessary for developers to conduct individual studies, as long as the general 
recommendations of this study are followed (i.e. conveyance needs to be maintained 
within the floodplain). 

 
VI. Data Collection 

 Several field visits were made to the study area to observe drainage patterns, take 
photographs and verify structure sizes and orientations.  A significant portion of the 
North Lawrence watershed was surveyed for this project.  This information was used in 
the development of computer models of the watershed.  Information from the field survey 
forms was entered into GIS.  The basis for the evaluation of the North Lawrence 
watershed is the digital base maps developed by the City.  These maps also show land 
features with a 2-foot contour interval.  The base maps include topographical drainage 
information such as open channels, bridges, culverts, manholes, inlets, and enclosed 
drainage systems.  They also include houses, transportation and above ground utility 
locations.  Field surveys were completed as part of this study to update and verify any 
existing information on size, location, and slope of the conveyance structures.  Survey 
data on the conveyance system and watershed characteristics were combined with the 
City database to create a comprehensive database of the most up-to-date information. 
 
VII. Internal Drainage System Analysis 

 The system of City operated ditches, pipes, and pumps throughout North Lawrence 
are collectively referred to as the “internal drainage system” in this report.  This system 
collects the drainage from about 1.8 square miles and largely conveys it through gravity 
and pressure pipe to the Kansas River.  The intent of the internal drainage system analysis 
portion of the North Lawrence Drainage Study was to investigate necessary 
improvements to the existing infrastructure system for a 10-year frequency event, 
assuming the land uses specified by the Buildout Scenario Map.  The performance of the 
Maple Street Pump Station (529 Maple Street) and the 2nd Street Pump Station (732 N. 
2nd Street) were closely considered in the overall evaluation. �

Results of the hydrologic and hydraulic analyses for the set of 12 systems 
representing the existing stormwater infrastructure within North Lawrence identified 
many surcharge locations for the ultimate buildout condition.   

Recommendations were determined for each conduit or channel in a system based on 
the analysis of the entire system.  It should be noted that improvements are to generally 
be made in a downstream to upstream manner within the system, as there is no advantage 
trying to deliver more flow to a downstream component that cannot convey the existing 
flow.  Overall costs for each system upgrade were estimated; however, for the purposes 
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of prioritizing public improvements on a smaller scale, excess peak flow was determined 
for each main stem and each lateral draining to the main stem of the system. 
VIII. Watershed Analysis 

 There were three main goals for this portion of the study:  to reduce the demand on 
the 2nd Street Pump Station, to expel floodwater from the basin during times of high 
water on the Kansas River, and to investigate the effects of development in the 
floodplain.  It is recommended that the drainage from the area north of 24/40 Highway be 
cut off and the water pumped over the levee.  The recommendation for reducing the 
burden on the 2nd Street Pump Station appraises the 10-year event in conjunction with the 
design criteria of the internal drainage system, however the 100-year event is investigated 
as well.   

The recommendation for future development in the watershed is to maintain the 
current conveyance levels in the 100-year floodplain.  This will mean allowing no 
development in these areas that would reduce the capacity for floodplain storage, and 
may require the purchase of small parcels of land to set aside exclusively for ponding. 

As the area develops, it will become necessary to provide emergency services to the 
homes and businesses that populate the area.  This will require the improvement of the 
major roads in the area and significant improvement of the hydraulic structures which 
carry flow under the roads.  With a more dense urban population, the roads should be 
raised to meet the current APWA criteria with regard to overtopping during the 100-year 
event.  This will result in some significant increases in required flow capacity over the 
existing hydraulic structures. 

 
IX.  Kansas River Floodplain Analysis 

  The existing conditions FEMA hydraulic model was revised to assess the amount of 
flooding that would occur in the North Lawrence area in the event of a breach of the 
Kansas River levee system.  A “most likely” breach location was determined for the 
purpose of this analysis.   For the levee breech condition, a 100-year Kansas River event 
would result in flood levels 0 to 7 feet deep in the North Lawrence Watershed (refer to 
the exhibit titled Watershed Analysis – Kansas River Inundation in Section VII). 
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Improve 1650 Rd
Replace 24" CM P
With 100' Bridge

$703,000

Improve 1700 Rd
Replace 36" CM P
With 140' Bridge

$1,758,000

Improve 1675 Rd
Replace 42" CM P
With 155' Bridge

$1,364,000

Improve 1500 Rd
Replace 48" CM P
With 3-9' x  8' R CB

$505,000

Improve 24/40 H wy
Replace 36" RC P
With 2-11'x7' R CB

$326,000

Improve 1600 Rd
Replace 18" RC P
With 160' Bridge

$1,108,000

Improve 1600 Rd
Replace 3'x4' R CB

With 60' Bridge
$447,000

Improve 1900 Rd
Replace 4' x  4' R CB

With 120' Bridge
$1,581,000

Improve 1500 Rd
Replace 48" CM P
With 120' Bridge

$711,000

Improve 1500 Rd
Replace 54" CM P
With 100' Bridge

$1,419,000

Improve 1900 Rd
Replace 24" CM P
With 140' Bridge

$1,221,000

Improve 1400 Rd
Replace 24" CM P
With 140' Bridge

$786,000

24/40 H wy
Remove 6'x5' RC B

and 36" RC P
$75,000

24/40 H wy
Remove 4' x 5' RC B

$22,000

Divers ion C hannel Alternative
$2.5 M illion

Proposed Pum p Station
$ 11,000,000

24/40 H wy
Install 2-6'x5' RC B

$228,000

Raise Road
to contain
ponding

$110,000
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