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Introduction 

 
Parking Lot 54 is located on the southwest corner of 15th 
Street and Naismith Drive on the Lawrence Campus of the 
University of Kansas (KU).  Lot 54 serves faculty/staff parking 
needs in the vicinity of the Schools of Engineering, Law and 
Performing Arts.  This lot contains about 200 parking spaces in 
approximately 75,000 square feet of surface area.  In its 
current condition the lot presents several challenges: 
 

 The pavement condition is significantly deteriorated. 
 Traffic circulation within the street pattern adjacent to 

and entering/exiting the lot is challenging. 
 Additional ADA accessible parking and travel paths are 

needed to address increased demands associated with 
the Engineering complex and Murphy Hall. 

 Increasing the number of parking stalls in this lot would 
be advantageous to address overall parking demands. 

 The current storm water system to which this lot drains 
is overtaxed in a moderate rainfall event.   

 The lot is in a prominent location on campus bounded 
by three public streets. 

 
KU has been awarded a $450,000 Nonpoint Source Pollution 
Control / Green Project Reserve loan with principal 
forgiveness through the Kansas Department of Health and 
Environment to reconstruct Lot 54 using pervious concrete 
pavement and incorporating rain gardens/bioswales. 
 
KU Parking & Transit has committed up to $250,000 for 
matching funds and to cover loan-ineligible costs.  The total 
project budget is $700,000 including design, construction and 
all other costs. 

Design Objectives 
 
The design for this project must address the following 
objectives: 
 

 Fully comply with the attached NPS Project 
Management Action Plan, KWPCRF loan agreement, 
and all associated/referenced requirements. 
 

 Provide a pervious concrete pavement and aggregate 
base with a minimum 20-year design life, which, in 
conjunction with associated bioswales and rain 
gardens, has the capacity to capture and store storm 
water runoff up to the 100-year storm event with all 
stored water percolating into the subsurface within 48-
72 hours after precipitation events.  The pavement 
must provide a uniform, smooth surface for vehicular 
traffic, bicycles, pedestrians – with and without walkers 
or other assistive devices, and wheelchairs – both 
manual and powered.  The pavement must have 
sufficient bearing capacity for passenger vehicles and 
occasional busses, delivery trucks up to 18-wheelers, 
street sweepers, and snow plows.  The pavement must 
withstand temperature extremes for summer and winter 
conditions, ultraviolet radiation, freeze-thaw cycles, and 
other environmental conditions at the site. 

 
 Provide a surface and subsurface drainage system for 

discharge into the City of Lawrence storm sewer 
system of storm water runoff exceeding the 100-year 
storm event or occurring before stored runoff has 
percolated into the subsurface. 
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 Increase ADA accessible parking at in Lot 54 to satisfy 
the needs of the M2SEC and LEEP2 projects and 
Murphy Hall demands.  Provide associated ADA 
accessible paths of travel, signage, pavement 
markings, etc. 

 
 Significantly increase the total number of parking stalls 

in Lot 54 while providing appropriate aisle widths, 
ingress/egress drive, and green spaces. 

 
 Upgrade lighting to campus-standard LED fixtures and 

lighting levels. 
 

 Include measures to minimize transport and deposition 
of solids on and in the pervious pavement. 

 
 Provide pedestrian scale educational signage on the 

sustainable elements of the project. 
 

 During design, evaluate in detail all feasible options for 
potential cost savings.  With the Owner, determine 
those adjustments which will be implemented in order 
to provide a high quality parking lot while minimizing 
costs. 
 

 Develop and implement a proactive and collaborative 
team approach to delivering the overall project on time 
and within budget. 
 

 Address the operational needs and goals of KU 
Parking & Transit. 

 
Additional design considerations include: 
 

 The perimeter of the lot will be security fenced during 
the period of construction. 
 

 Dr. John Kervern of UMKC and Dr. David Darwin of KU 
have offered to review the pervious pavement design.  
Dr. Kervern is a recognized subject matter expert on 
pervious pavement within the KC Metro area. Dr. 
Darwin is a concrete subject matter expert at the 
national level. 

 
 The design will include appropriate construction traffic 

control signage. 
 

 DCM will retain geotechnical engineering and land 
surveying services based on input from the design 
team. 

 
 Runoff in excess of the parking lot retention capacity 

will discharge to KU’s existing storm water drainage 
system.  KU is not at this time anticipating additional 
work of a significant nature to the existing storm water 
drainage system downstream of the parking lot. 

 
 The consultant shall design all signage and pavement 

markings in compliance with the current Manual on 
Uniform Traffic Control Devices, including relocation 
and replacement of any existing signage as deemed 
necessary for the safe operation of this facility. 

 
 The consultant shall coordinate with KU DCM on the 

possible integration of KU wayfinding signage into this 
project. 

 
 The consultant shall evaluate sight distances and 

recommend any changes to landscaping and other 
obstructions as necessary to provide safe sight 
distances per AASHTO criteria. 

 
 The project shall include a storm water pollution 

prevention plan for the construction work, suitable for 
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submission to and receive approval by the Kansas 
Department of Health and Environment (KDHE). 
 

 KU will ask the Concrete Promotional Group of KC to 
supply a list of designers and contractors who have 
performed this type of project in the past with 
successful results.   
 

o It is highly preferred that the consultant team 
will have successfully performed at least one 
pervious pavement design project within the KC 
Metro area, with this performance documented 
by the KC Concrete Promotional Group.   
 

o Successful project performance in other 
regional areas of similar climate will be 
considered. 

 
 

Design Standards / Consultant Services 

 
 The consultant team shall comply with the latest provisions 

of the University of Kansas Design and Construction 
Standards, as maintained by the Office of Design and 
Construction Management (DCM). 

o These standards are posted at the DCM website: 
http://www.dcm.ku.edu/standards/design  

o The consultant team shall also comply with any 
supplemental updates to these standards which may 
be issued during the course of the project. 

 The University’s Project Representative shall be a DCM 
staff person assigned to serve as KU’s Project Manager, 
who shall be the primary point of contact for all 
communications between the Owner, A-E and Contractor. 

 Electronic Files:  Consultants shall deliver to KU complete 
sets of electronic files for the drawings and manuals / 
specifications for each design review submittal, and for the 
bid sets and as-built sets.   

o Each set of electronic files shall include both PDF and 
AutoCAD .dwg files for each drawing sheet. 
 

 Contract:  An American Institute of Architects B101 
contract form, as amended solely by the University and the 
KU Endowment Association, will be used to contract for 
these professional services.   

o Copies of this contract template will be provided 
to each short-listed firm, along with the 
corresponding A201 General Conditions 
document that will be issued to the Contractor. 

http://www.dcm.ku.edu/standards/design
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Code Requirements 

 
 Codes currently used on KU projects include the following: 

o International Building Codes, 2006 edition. 

o Kansas Fire Prevention Code, KSFMO, current edition. 

o Other codes as listed at the State of Kansas, Office of 
Facilities and Property Management (OFPM) website. 

o It is assumed that a Code Footprint will not need to be 
submitted for this project, but the consultant shall 
submit an "Is a Code Footprint Required" form to 
OFPM to confirm this. 

 All work shall be in accordance with applicable standards 
and regulations issued by the American Association of 
State Highway and Transportation Officials (AASHTO), the 
Kansas Department of Transportation (KDOT), the 
University of Kansas and the City of Lawrence. 

o If a conflict exists between those standards, DCM will 
provide guidance. 

 

Historic Preservation Reviews 

 
This project is not within the environs of any properties listed 
on the State or Federal Registers of Historic Places. 
 
 

Construction Delivery Options 

 
The University of Kansas proposes to use a traditional but 
expedited design-bid-build process for this project.  The Owner 
and consultant team shall jointly develop strict pre-qualification 
criteria, designed to ensure that contractors approved to bid 
this project have a proven track record of delivering similar 
projects, under a similar expedited construction timeframe, 
and successfully meeting those schedules.   

 

Project Budget   
 
Construction costs  500,000   

Subtotal - Construction Costs $500,000 

 

Miscellaneous Costs 

Fees - Consultants, CM, State / KU Agencies 90,000 

Printing & Shipping of Bid Documents; Misc. 5,000 

Construction Testing & M/E Commissioning 30,000 

Bidding & Construction Contingency 75,000 

Subtotal - Miscellaneous Costs $200,000 

 
Total Project Cost $700,000 
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Project Schedule 

 

Advertise for Consultants in KS Register ...........................................................................  ............................ Mid-October 2012 

A-E Submittals of Interest due at OFPM ............................................................................  ........................... Late October 2012 

SBAC Reviews Submittals & Determines Shortlist ............................................................  ....................... Early November 2012 

Interview & Select Consultants (OFPM, KU, KBOR) .........................................................  ......................... Mid-November 2012 

Negotiate Fees & Process Contracts (Neg. Comm.) .........................................................  ........................ Late November 2012 

Design: 

Preliminary Design (3 weeks) ............................................................................................  ................................ December 2012 

Design Development (2 weeks) .........................................................................................  ................................... January 2013 

Construction Documents (3 weeks) ...................................................................................  ................................. February. 2013 

Bidding ..............................................................................................................................  ...................................... March 2013 

Contract Award & Execution .............................................................................................  ......................................... April 2013 

Construction: 

Secure Site and Start Demolition ......................................................................................  ................................. Mid-May  2013 

Construction (6 weeks) .....................................................................................................  ............................. June & July  2013 

Punchlist / Final Completion ..............................................................................................  .................................. Late July 2013 

Open to Traffic ..................................................................................................................  ................ Beginning of August 2013 
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NPS Project Management Action Plan 

(attached PDF; 10 pages total) 

 

KWPCRF Loan Agreement 

(attached PDF; 38 pages total) 
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NPS Project Management Action Plan 
 

Parking Lot 54 Reconstruction 

The University of Kansas 
 

April 26, 2012 
 
The University of Kansas (KU) has been allocated Nonpoint Source Pollution Control / 
Green Project Reserve funds from the U.S. Environmental Protection Agency, through 
the Kansas Department of Health and Environment.  These funds, along with a 25% 
match from the University for eligible expenses and additional funding for non-eligible 
expenses, will be used to reduce nonpoint source pollution and to decrease 
downstream flooding by reconstructing Parking Lot 54 with a pervious (porous) concrete 
pavement over crushed rock to capture and infiltrate stormwater runoff up to the 100-
year storm event.  Islands within the parking lot and adjacent green spaces will also be 
designed to capture and retain stormwater by creating rain gardens or bio-swales that 
are planted with native plants and grasses, where feasible.  The vegetated islands will 
remove some pollutants from the runoff as it infiltrates into the soil.  The project may 
involve the creation of additional ADA parking stalls and improvement of adjacent 
sidewalks and ramps for enhanced accessibility.  Landscaping modifications may be 
included to reduce heat island effects, improve aesthetics, and prevent or minimize 
transport of sediment and other debris onto the pervious pavement so as to reduce the 
risk of blocked pores.  Lighting, signage, pavement markings, and other appropriate 
features will also be included in the project. 
 
The following items address the NPS Project Management Action Plan recommended 
contents promulgated by KDHE: 
 

1. Project Location / Site Description: The project is located at 1501 Irving Hill 
Road, Lawrence, KS 66045.  It is within the Lower Kansas River Watershed, 
HUC 10270104 (Ref. a).  The attached location map provides more details about 
the project site. 
 
Parking Lot 54 contains approximately 75,000 square feet of paved surface.  
Including islands and adjacent areas that drain to the parking lot, the total 
drainage area is approximately 2.8 acres.  As part of this project KU will evaluate 
whether the parking lot can be reconfigured to provide additional parking spaces; 
however, the total drainage area is not expected to change. 
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The elevation of the center of the site is approximately 930 feet above sea level 
(Ref. b).  Average annual precipitation is 37 inches; average annual snowfall is 
21 inches (Ref. c).  Average annual temperature is 56 degrees F (Ref. c).  The 
site is in Plant Hardiness Zone 6a, which has an annual average extreme 
minimum temperature of -10 to -5 degrees F (Ref. d).  The average frost-free 
period is April 10 through October 27, or 202 days per year (Ref. e). 
 
The northern one-quarter of the site is underlain by Martin silty clay loam at 3% 
to 7% slopes, while the southern three-quarters of the site is underlain by 
Vinland-Martin complex (silty clay loam, sometimes over shallow bedrock) at 7% 
to 15% slopes (Ref. f).  The site is “very limited” (rating factor 1.00) for 
construction of local roads and streets – meaning that shrink-swell, frost action, 
and low strength soil conditions govern in pavement design and flexible 
pavements will have high maintenance needs (Ref. f).  These site limitations will 
be overcome by the proposed rigid pavement design and crushed rock base.  
The site is “somewhat limited” (rating factor 0.19) to “very limited” (rating factor 
1.00) for lawns and landscaping – meaning that depth to saturated zone, depth to 
bedrock, and slopes present challenges (Ref. f).  These site limitations will be 
overcome through selection of plant species adapted to these conditions, 
specialized installation procedures, and appropriate care.  The subsurface soils 
on this site have “moderately high” saturated hydraulic conductivity (1 to 10 
micrometers per second, or approximately 3.4 to 34 inches per day), so 
infiltration of stormwater runoff is feasible (Ref. f). 
 
The site is fully developed.  To the best of our knowledge the site and its 
immediate vicinity do not contain any threatened or endangered species, critical 
habitat, archeological or historic features of interest, wells of any kind, 
underground storage tanks, soil or water contamination, waste disposal sites, or 
other environmental concerns.  There are no wetlands or streams on the site.  
The site is not within a 100-year floodplain (Ref. g). 
 

2. Population Served: This project will benefit KU’s Lawrence Campus – comprising 
25,448 students, 1,578 faculty, and 8,303 staff as of January 2012 (Ref. h) – by 
providing an improved parking lot for approximately 200 vehicles, reduced 
stormwater discharge, reduced discharges of nonpoint source pollution, and 
increased sustainability.  The project will also benefit the City of Lawrence – 
having a 2010 population of 87,643 (Ref. i) – by reducing the amount of 
stormwater flowing into the city’s storm sewer system, thus reducing nonpoint 
source pollution discharges and decreasing flooding incidents.  However, the 
project will not serve to meet the City of Lawrence’s NPDES permit requirements.  
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In addition, over time KU and the City will achieve incremental cost reductions in 
utility construction and maintenance due to this project.  Downstream populations 
and ecosystems will also benefit from the reductions in nonpoint source 
pollutants to the state’s creeks and rivers. 
 

3. Needs Assessment: The Lower Kansas River Watershed Restoration and 
Protection Strategy (WRAPS) watershed plan (Ref. j) identifies excessive Total 
Maximum Daily Loads (TMDL) for “biology” in the Kansas River at Lawrence and 
the Lower Kansas River (p. 19), to which the project area ultimately drains.  This 
means that pollution, primarily sediment and nutrients, are adversely affecting 
aquatic life in these stream reaches.  The nutrients phosphorous and nitrogen 
are “one of the greatest impediments to achieving improved quality of surface 
waters in Kansas” according to the plan (p. 20).  Nonpoint sources from the 
urban area of Lawrence, including the KU campus, contribute to these loads (p. 
20).  The plan targets a 30% reduction through strategies and specific actions (p. 
20).  The pervious pavement, bio-swales and rain gardens proposed in this 
project will contribute to reducing phosphorous and sediment loads consistent 
with the WRAPS plan. 
 
An additional objective of the WRAPS plan is to conserve water (p. 22).  Capture 
of rainwater through the permeable pavement, bio-swales and rain gardens will 
reduce the amount of potable water needed for irrigation of landscaping in the 
immediate area. 
 
KU’s Storm Water Management Program (SWMP) for the Lawrence Campus 
establishes KU’s authority and responsibility for designing, implementing, 
monitoring, maintaining and revising SWMP controls where conveyances are 
wholly within the campus boundaries.  In the University’s efforts to vigilantly 
safeguard the quality of water of our region, KU continues to identify potential 
sources of storm water pollution on the campus and implements appropriate Best 
Management Practices (BMPs) for pollution control measures to eliminate or 
reduce the discharge of pollutants in stormwater runoff. 
 
KU has recently completed its campus sustainability plan, “Building Sustainable 
Traditions” (Ref. k).  One of the goals in the plan is to reduce stormwater runoff 
(p. 35) and two of the strategies for accomplishing that goal will be accomplished 
in this project: “Increase the square footage of rain gardens, bioswales, and 
climate adapted plantings on Main Campus” (p. 35) and “Reduce the square 
footage of non-permeable pavements on campus by converting pavements to 
permeable surfaces” (p. 35). 
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4. Water Quality Goals and Objectives: KU sampled and analyzed stormwater 

runoff from paved roads, a parking lot, and green space on the Lawrence 
Campus during Fall 2008 and found total suspended solids (TSS) ranging from 
67 to 438 mg/L, total phosphorus ranging from 0.8 to 2.8 mg/L, nitrate ranging 
from 0.3 to 0.6 mg/L, and phosphate ranging from 0.1 to 1.1 mg/L (Ref. l).  The 
same study estimated that the 26.4-acre watershed area would generate a TSS 
load of 228 kg (503 lbs., or 19 lbs./ac) and a phosphorus load of 1 kg (2.2 lbs. or 
0.0833 lbs./ac) from a 1-inch storm event.  Precipitation records from 1894 
through 2011 indicate an average annual precipitation of 37 inches and an 
average of 10 precipitation events per year equaling or exceeding 1 inch at 
Lawrence (Ref. m). 
 
According to a KDOT report, current Center for Watershed Protection guidelines 
suggest that best management practices should be designed to treat 90 percent 
of the annual runoff (Ref. n).  This project will be designed to retain the volume 
from the 100-year 24-hour storm event, which produces approximately 8 inches 
precipitation in Lawrence (Ref. o).  This will retain 100 percent of the runoff from 
lesser storm events, and the retention volume will be regenerated as stored 
runoff infiltrates into the subsurface between storms.  Occasionally there may be 
back-to-back storms, and/or storms of larger magnitude than the 100-year storm, 
that overwhelm the retention capacity and result in surface runoff; however, this 
will be fairly rare. 
 
Therefore, based on the foregoing, we estimate the proposed project will reduce 
or essentially eliminate targeted pollution loads as follows: 
 
TSS: 19 lbs./ac x 10 events per year x 2.8 acres = 532 lbs./year* 
Phosphorus: 0.0833 lbs./ac x 10 events per year x 2.8 acres = 2.3 lbs./year 
 
*This is supported by a 2004 study found that each 100 square feet of impervious 
surface can yield up to 1 to 1.2 pounds of solids per year (Ref. p).  For the 
roughly 75,000 square feet of impervious area in this project, this would yield 750 
to 900 pounds of solids per year; however, in this plan we are using the site-
specific data noted above. 
 
The project will also reduce or essentially eliminate discharges of other, non-
targeted pollutants associated with urban areas including metals, oil, grease, and 
pesticides (Ref. p). 
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5. NPS Practices: The following table identifies nonpoint source pollution control 
practices to be installed and applied at the site, as well as the generalized 
performance standards and operation and maintenance requirements for each 
practice. 
 
Item 

# 
Description Performance 

Standards 
O&M Requirements 

1 Erosion and sediment 
controls during 
construction (e.g., 
gravel filter berm at 
vehicle entrance, silt 
fence or filter sock 
along downgradient 
perimeter and as 
check dams) 

Minimum 80% 
removal of total 
suspended solids 

Inspect regularly; remove 
accumulated sediment; repair 
/ replace / relocate controls 
as necessary 

2 Pervious concrete 
pavement to replace 
existing asphalt 
pavement and 
possibly to replace 
portions of adjacent 
concrete sidewalk 

Minimum 
retention capacity 
for 100% of 
stormwater runoff 
from 100-year 24-
hour design 
storm; minimum 
80% removal of 
total suspended 
solids 

Prevent sediment and debris 
deposition; vacuum sweep at 
least annually; avoid 
application of sand; minimize 
application of deicing salt; 
pile plowed snow off the 
pavement to prevent 
concentrated sediment 
deposition 

3 Rain gardens / 
bioswales in islands 
and adjacent 
landscapes areas 
where feasible 

Minimum 80% 
removal of total 
suspended solids 
and minimum 
65% removal of 
phosphorus 

Inspect regularly; remove 
litter and debris; remove and 
replace dead vegetation; trim 
/ mow as necessary; water 
vegetation during dry 
periods; etc. 

4 Vacuum sweep entire 
parking lot 

Maintain at least 
80% of original 
void space in 
pervious concrete 
pavement 

Vacuum sweep at least once 
per year when the lot is 
empty; proper disposal or 
reuse of the collected 
sediments; etc. 

5 Minimize application 
of landscaping 
chemicals (pesticides, 
fertilizers) in islands 
and adjacent 
landscaped areas 

Maintain 
functional rain 
gardens / bio-
swales with no 
net increase in 
chemical use 

Use soil amendments, native 
plants, and mulch; re-seed 
and mow as necessary; 
follow manufacturer 
recommendations for 
fertilizer and pesticide 
applications; etc. 

(Refs. q, r) 
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6. Estimated Costs: The following cost estimate is from Budget Detail A for the 

KWPCRF loan application: 
 

Cost Classification Total Cost 
Non-Eligible 

Cost 
Loan Eligible 

Cost 

1.  Administrative and legal 
expenses $19,500  $19,500  $0  
2.  Land, structure, rights-of-
way, appraisal services, and 
related costs $0  $0  $0  
3.  Payments to landowners, 
businesses, and/or farm 
operations $0  $0  $0  
4.  Permits (permit application 
fees are not eligible loan 
expenses) $7,980  $7,980  $0  
5a.  Engineering planning and 
design fees $63,750  $0  $0  
5b. Engineering fees for 
construction oversight / 
inspection $11,250  $0  $0  
5c. Engineering fees for 
miscellaneous services $15,000  $0  $0  

6.  Construction fees $480,000  $0  $450,000  

7.  Miscellaneous $0  $0  $0  

8. Subtotal $597,480  $27,480  $450,000  

9. Interest During Construction $2,813  $2,813    

10. Contingencies $97,707  $0  $0  

11. Total Project Costs $700,000  $30,293  $450,000  

12.  Total State Funding     $450,000  

 
Administrative and legal expenses include KU Design & Construction 
Management fees for project management and grant management, as well as 
KU Facilities Services fees for land surveying and utility location. 
 
Permit fees include Kansas Department of Administration, Office of Facilities and 
Property Management code review and bidding services (total estimated fee of 
$7,920) as well as Kansas Department of Health and Environment construction 
stormwater permit ($60 fee). 
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Engineering fees for miscellaneous services include geotechnical engineering 
analysis and recommendations. 
 
Interest during construction is computed as the loan amount ($450,000) times the 
prorated monthly interest rate (1/12 of assumed 2.5% annual interest rate; the 
actual interest rate will depend on the effective date of the executed loan 
agreement) times three months (construction during May-August 2013). 
 
Contingency is computed as 10% of the contracted engineering services and 
construction costs, and then adjusted for a rounded total cost. 
 
EPA/KDHE will fund up to $450,000 (75% of $600,000) and KU will match 
$150,000 (25% of $600,000) plus non-eligible expenses; KU’s total share of the 
estimated budget above is $250,000.  KU’s share is anticipated to be funded 
through Parking & Transit user fees. 
 
Operation and maintenance costs for the existing asphalt parking lot with 
grassed islands are estimated to be roughly $15,000 per year on average.  O&M 
costs are not expected to increase when the asphalt parking lot is replaced with 
pervious concrete and the grassed areas are partially replaced with rain gardens.  
The increased O&M costs for pavement cleaning and garden maintenance will 
be offset by reduced O&M costs for the rigid pavement.  O&M costs are funded 
through Parking & Transit user fees. 
 

7. Construction Permits: We anticipate the following construction permits will be 
required from the Kansas Department of Administration, Office of Facilities and 
Property Management for compliance with building codes, accessibility laws and 
construction standards (Ref. s) 
and from the Kansas 
Department of Health and 
Environment for construction 
stormwater permit (Ref. t). 
 

8. Project Schedule: The 
anticipated project schedule is 
tabulated at right.  
Construction is planned to 
start in mid-May 2013 and be 
completed by mid-August 
2013. 
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9. Project Sponsor: The University of Kansas, Office of Design & Construction 

Management, 1246 West Campus Road, Room 114, Lawrence, KS 66045. 
Contact Person: Paul Graves, E-mail: pgraves@ku.edu, Phone: 785-864-3875. 
 

10. References 
a. “Kansas Surface Water Register Maps” by Kansas Department of Health and 

Environment, December 15, 2010.  
http://www.kdheks.gov/befs/download/Current_Surface_Water_Register_Map
s.pdf 

b. “Lawrence West Quad Map” by U.S. Geological Survey. 
c. “Fast Facts” by Lawrence Convention & Visitors Bureau.  

http://www.visitlawrence.com/fast-facts  
d. “USDA Plant Hardiness Zone Map” by U.S. Department of Agriculture, 2012.  

http://planthardiness.ars.usda.gov/PHZMWeb/ 
e. “Average Freeze Dates in Kansas” by K-State Research and Extension.  

http://www.ksre.ksu.edu/wdl/old/freeze1.htm 
f. “Web Soil Survey” by Natural Resources Conservation Services.  

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 
g. “Flood Insurance Rate Map, Douglas County, Kansas”, Panel 159 of 460, 

Map Number 20045C0159D Revised August 5, 2012, by National Flood 
Insurance Program, Federal Emergency Management Agency.  
https://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId
=10001&catalogId=10001&langId=-1&userType=G   

h. “Head Count Enrollment – University Summary” (Table 4-001) and “Faculty – 
University Summary” (Table 6-001), by KU Office of Institutional Research 
and Planning, Fall 2011 (updated January 2012).  
http://www2.ku.edu/~oirp/profiles/new/4-001.pdf and 
http://www2.ku.edu/~oirp/profiles/new/6-001.pdf  

i. “People QuickFacts” for Lawrence, Kansas by U.S. Census Bureau.  
http://quickfacts.census.gov/qfd/states/20/2038900.html 

j. “Lower Kansas Watershed Restoration and Protection Strategy Watershed 
Plan” by Kansas Alliance for Wetlands & Streams, et al, June 24, 2011.  
http://www.kaws.org/files/kaws/LK%20River%20WRAPS%20Watershed%20
Plan%206.24.2011.pdf 

k. “Building Sustainable Traditions: University of Kansas Campus Sustainability 
Plan” by KU Center for Sustainability, July 2011.  
http://www.provost.ku.edu/pdf/sustainability-plan.pdf 

l. “The Potter Lake Project” by The University of Kansas, undated.  
http://www.sustainability.ku.edu/students/Potter_Lake.pdf 

mailto:pgraves@ku.edu
http://www.kdheks.gov/befs/download/Current_Surface_Water_Register_Maps.pdf
http://www.kdheks.gov/befs/download/Current_Surface_Water_Register_Maps.pdf
http://www.visitlawrence.com/fast-facts
http://planthardiness.ars.usda.gov/PHZMWeb/
http://www.ksre.ksu.edu/wdl/old/freeze1.htm
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
https://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=-1&userType=G
https://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=-1&userType=G
http://www2.ku.edu/~oirp/profiles/new/4-001.pdf
http://www2.ku.edu/~oirp/profiles/new/6-001.pdf
http://quickfacts.census.gov/qfd/states/20/2038900.html
http://www.kaws.org/files/kaws/LK%20River%20WRAPS%20Watershed%20Plan%206.24.2011.pdf
http://www.kaws.org/files/kaws/LK%20River%20WRAPS%20Watershed%20Plan%206.24.2011.pdf
http://www.provost.ku.edu/pdf/sustainability-plan.pdf
http://www.sustainability.ku.edu/students/Potter_Lake.pdf
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m. “Lawrence, Kansas Period of Record General Climate Summary – 
Precipitation” by High Plains Regional Climate Center.  
http://www.hprcc.unl.edu/cgi-bin/cli_perl_lib/cliMAIN.pl?ks4559 (click 
“Precipitation” in left menu bar under “General Climate Summary Tables). 

n. “Mapping the Rainfall Event for Stormwater Quality Control” by The University 
of Kansas on behalf of the Kansas Department of Transportation, July 2006.  
ftp://ftp.mdt.mt.gov/research/LIBRARY/K-TRAN-KU-03-1.PDF 

o. “Urban Hydrology for Small Watersheds” (TR-55) by U.S. Department of 
Agriculture, Natural Resources Conservation Service, June 1986.  
ftp://ftp.wcc.nrcs.usda.gov/wntsc/H&H/other/TR55documentation.pdf 

p. “National Management Measures to Control Nonpoint Source Pollution from 
Urban Areas: Introduction” by U.S. Environmental Agency, November 2005.  
http://water.epa.gov/polwaste/nps/urban/upload/2005_12_08_NPS_urbanmm
_urban_intro.pdf 

q. National Pollutant Discharge Elimination System (NPDES) BMP Fact Sheets.  
See “Filter Berms”, “Silt Fences”, “Compost Filter Socks”, “Pervious Concrete 
Pavement”, “Bioretention (Rain Gardens)”, “Grassed Swales”, “Parking Lot 
and Street Cleaning”, “Landscaping and Lawn Care”.  
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=min_m
easure&min_measure_id=4 

r. “Manual of Best Management Practices for Stormwater Quality” by Mid-
America Regional Council and American Public Works Association, August 
2009.  
http://kcmetro.apwa.net/chapters/kcmetro/specs/APWA_BMP_ManualAUG09
.pdf  

s. “Building Design and Construction Manual” by Kansas Department of 
Administration, Office of Facilities and Property Management, revised 
September 1, 2011.  http://www.da.ks.gov/fp/manual.htm 

t. “Industrial Programs Section Stormwater Program” by Kansas Department of 
Health and Environment.  See “Construction Stormwater Program”.  
http://www.kdheks.gov/stormwater/  

 

http://www.hprcc.unl.edu/cgi-bin/cli_perl_lib/cliMAIN.pl?ks4559
ftp://ftp.mdt.mt.gov/research/LIBRARY/K-TRAN-KU-03-1.PDF
ftp://ftp.wcc.nrcs.usda.gov/wntsc/H&H/other/TR55documentation.pdf
http://water.epa.gov/polwaste/nps/urban/upload/2005_12_08_NPS_urbanmm_urban_intro.pdf
http://water.epa.gov/polwaste/nps/urban/upload/2005_12_08_NPS_urbanmm_urban_intro.pdf
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=min_measure&min_measure_id=4
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=min_measure&min_measure_id=4
http://kcmetro.apwa.net/chapters/kcmetro/specs/APWA_BMP_ManualAUG09.pdf
http://kcmetro.apwa.net/chapters/kcmetro/specs/APWA_BMP_ManualAUG09.pdf
http://www.da.ks.gov/fp/manual.htm
http://www.kdheks.gov/stormwater/
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