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Columbia, MO 
208 W Brandon Road Phase 1 Flood Study  
Scope of Service 12-3-24 
 
The purpose of the following scope of services is to evaluate stormwater flooding problems and culvert 
replacement alternatives at 208 W Brandon Road, and identify the preferred alternative. This project also includes a 
sanitary sewer relocation as illustrated in the project exhibit. 
 
Currently the culvert adjacent to 
208 W Brandon Rd is undersized 
and overtops the road leading to a 
split flow condition. The City 
previously improved the area by 
constructing a roadside swale to 
direct and manage this bypass 
flow.  When the road overtops, 
access is cutoff for 3 residents on 
the cul-de-saq.   
 
Phase 1 of the scope of services 
will include a flood study, 
developing practical solutions, 
coordinating with the City of 
Columbia, MO (CITY) to select the 
best solution, and summarizing the 
approach and results in a 
Stormwater Flood Study 
Memorandum. The phase 1 flood 
study will include a 2D hydraulic 
model to evaluate the current split 
flow conditions and proposed culvert improvements.  The flood study will evaluate downstream flooding and 
potential erosion impacts from the culvert replacement. Phase 1 will evaluate erosion hazards in addition to 
yard/structure flooding downstream of the culvert. The City has indicated that rock is very close to the surface such 
that minimal additional embedment will viable without rock excavation. 
 
Phase 1 will also include sewer relocation work because the choice of conveyance under Brandon may affect the 
new sewer alignment. 
 
I&L will provide meeting minutes from each meeting. This Phase 1 scope of services includes 2 meetings as follows: 

1. 2.1 – Kickoff Meeting and Site Visit (IN-PERSON) 
2. 2.6 - Alternatives Analysis Review Meeting (IN-PERSON) 

 
This scope of services includes the following deliverables: 

1. 1.0 - Surveying  
2. 2.1 – Kickoff Meeting and Site Visit minutes 
3. 2.6 - Alternatives Analysis Review Meeting minutes 

Project Exhibit 

Exhibit A
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4. 3.0 - Draft Alternatives Analysis Summary Memorandum 
5. 3.0 - Final Alternatives Analysis Summary Memorandum 

 
PHASE 1 – Flood Study 
 
1.0 Surveying  

Provide boundary and topographic surveying sufficient to produce final plans and easement documents. 
Survey will be in state plane coordinate system. The base drawing, including survey will be delivered to the 
City in AutoCAD Civil 3D format (2023 or older). 
1.1 Boundary Data 

Provide boundary data sufficient to produce easement documents based on County records for the 
9 parcels indicated by blue stars in the survey exhibit. Include parcel information and meets and 
bounds data.  

1.2 Topographic Survey 
Provide normal and customary topographic surveying sufficient to produce 1’ contours. 
Topographic surveying limits are indicated by solid red lines in the survey exhibit. Locate trees with 
6” diameter or larger. Provide a thalweg survey of the channel flowline within the survey area and 
500 ft upstream and downstream.  Locate storm and sanitary infrastructure within the survey limits 
and extend to one structure outside the survey limits to establish system slope information. 
Identify the low sill elevation of each structure within the topographic limits.  

1.3 Horizontal and Vertical Control  
Establish survey control using existing available reference control monuments and place site control 
point(s) and benchmark(s) with reference ties for use during construction.   

 
 
 

 
2.0 Alternatives Analysis  

I&L will evaluate culvert replacement options and assess the impact on flood characteristics in the area. 
2.1 Kickoff Meeting and Site Visit 
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I&L will visit the site to check the survey and evaluate the existing conditions.  A geomorphic 
channel condition analysis will be performed as part of the site visit to establish dominant channel 
process and any areas of erosional concern. Typical channel condition data and indicators of 
dominant process is attached to this scope of services.   

2.2 Hydrologic Analysis  
I&L will delineate drainage areas in GIS or AutoCAD and develop runoff volumes using the unit 
hydrograph method to develop historical runoff hydrographs of historical events for model 
calibration. Atlas 14/Bulletin 71 will be used for rainfall amounts/distributions for hypothetical 
storms. Storm events from a 1 year to 500 year return interval will be developed. The 1 year will be 
used to approximate the stream forming flow event. A SCS Type II design storm may not best 
represent flow conditions in this area.  The National Streamflow Statistics software will be used to 
estimate peak flows from this area as a check for the design storm/distribution/duration to use for 
the basin.  I&L will coordinate with the City to determine the storm duration. 

2.3 Hydraulic Model 
I&L will develop a 2D HEC-RAS model of the flood study area using survey and supplemental LiDAR 
data (2ft contours, provided by the City) for areas outside the survey limits. Model calibration will 
be prepared using historical flood event data and videos available from the City.   

2.4 Develop Culvert Replacement Alternatives 
I&L will develop culvert replacement alternatives to reduce roadway overtopping in accordance 
with City Standards. Alternatives are anticipated to be a large box culvert, an arch culvert, and a 
bridge section. The alternatives will be evaluated for potential geomorphic and erosion impacts on 
the channel upstream and downstream of the culvert. Viable alternatives will be evaluated for 
disturbance, constructability, advantages, opportunities, and challenges. 

2.5 Exhibits, Quantities and Costs  
Up to 3 alternatives will be developed into exhibits and cost estimates. An exhibit will be developed 
illustrating the viable alternative, construction limits, and estimated easement needs I&L will 
develop schematic (order of magnitude) construction quantities based on the exhibit layouts for 
each practical alternative and costs based on available local unit cost data.     

2.6 Alternatives Analysis Review Meeting 
I&L will meet with the CITY (Virtually via teams/zoom) to review the alternatives and discuss each 
option until consensus is reached on the approved approach. I&L will be available to the CITY and 
as needed after the meeting to provide input into internal discussions as needed. 
 

3.0 Alternatives Analysis Summary Memorandum 
I&L will prepare a summary memorandum of the Culvert Replacement Alternatives Analysis including 
recommended project approach, concept level GIS based exhibits, and calculations. The memo will be in 
PDF format and submitted to the CITY via email for review and comment. 

 
 



 
 

 
 
 

 
 Intuition & Logic Engineering, Inc. Hourly Rate Schedule 
 
 

Intuition & Logic Engineering, Inc.  
Schedule of Hourly Rates  

Through 12/31/2025 
 

Classification Rate Per Hour 

Principal  $     230.00  
Structural Engineer  $     200.00  
Principal Project Manager / Engineer   $     200.00  
Senior Project Manager / Engineer   $     180.00  
Project Manager   $     170.00  
Professional Engineer   $     160.00  
Engineer EI  $     120.00  
Biologist / Environmental Scientist  $     150.00  
CAD/GIS Technician/Designer  $     120.00  
Non-Degree Intern  $        75.00  
Administrative $        70.00  
  

Other Direct Costs 

Mileage  $0.67 Per Mile 
8 1/2 X 11 Color Copies  $ 0.25 Per Side 
8 1/2 X 11 B/W Copies  $ 0.10 Per Side 
Plan Sheets Actual Cost 
Reprographics of all Sizes and Media Actual Cost 
Overnight Mail/Express Actual Cost 
Miscellaneous Actual Cost 
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