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Supplemental Letter Agreement 

 
In accordance with the Master Agreement for Professional Services between City of Baxter (“Client”), and Short 
Elliott Hendrickson Inc. (“Consultant”), effective October 17, 2017, this Supplemental Letter Agreement dated 
February 22, 2024 authorizes and describes the scope, schedule, and payment conditions for Consultant’s work 
on the Project described as: 2024 Water System Hydraulic Model Update and Water System Planning. 
 
 

Client’s Authorized Representative: Trevor Walter, PE 

Address: 13190 Memorywood Drive, Baxter, Minnesota 56425 

Telephone: 218.838.5281 email: twalter@baxtermn.gov 

  

Project Manager: Chad Katzenberger 

Address: 416 South 6th Street, Suite 101, Brainerd, Minnesota 56401 

Telephone: 218.855.1720 email: ckatzenberger@sehinc.com 

 
 
Scope: The Services to be provided by Consultant: 
 
Phase 1: Water Model Update & Operational Verification 
This phase of the project will include collection of data that will inform the overall model update process, and 
collection of field data and testing for verification/calibration. As with any planning project, data collection and data 
management are critical to the efficiency and applicability of modeling. We will take the lead on the data collection 
task, working closely with the project team so the “boots on the ground” are coordinated with those ultimately using 
the data. The collected data will be managed and delivered to the project team in a format that allows for 
duplication of the process in future updates. We will also deploy a suite of field-testing equipment during the 
verification/calibration process to make sure we are gathering useful water system performance. Through this 
process we will collect and manage data through our go to tools such as ArcGIS collector so that the data can be 
seamlessly integrated with the model. Furthermore, we will utilize best practices that have been developed by our 
team to analyze your water system demand data and integrate the data within the model. 

1. Develop and provide a list of data needs to the City for update of the water model and future system 
analysis and review any data provided by the City upon initiation of the project – review applicability and 
usefulness of data provided and provide report back to City. 

2. Create System Level of Service Memorandum (LSM) and work with City staff to evaluate LSM 
performance measures regarding water system performance – this will be used as a system performance 
metric moving forward for future system analysis. 

3. Import existing a water system model pipe network using current hydraulic modeling software 
(WaterGEMS), using the City provided water model and updated water system GIS data. 

4. Update water system facilities (storage tanks, booster pump stations) to the hydraulic model based on 
existing record drawings and available data, as necessary. 

5. Review historical demand data and future water projection data – develop existing demand estimates for 
Average Day (AD), Max Day (MD) and Peak Hour (PKHR) for water system modeling purposes. 

6. Develop updated future water system demand projections that represent potential growth over the next 20 
years for future system analysis (include future estimates for AD, MD and PKHR). 

7. Link billing data and meter consumption to spatial references of accounts, and transfer meter data to 
demand nodes in the model (demand distribution). 

8. Transfer updated ground elevations from the latest digital terrain mapping to the hydraulic model for the 
model elevation update. 

9. Modify the control strategy in the hydraulic model based on the current operating strategy derived through 
discussions with the City water operations staff. 
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10. Prepare a field test work plan that will identify the following: test location, purpose of test, information to be 
collected both at the test site and other monitoring locations, forms required for recording test information, 
field testing schedule, and digital field data collection system. 

11. Identify locations for installation of continuous monitoring pressure devices (Telogs) for installation by City 
staff and the field-testing team. 

12. Submit field-testing work plan to City for discussion and agreement prior to performing the field tests and 
finalize the work plan based on the comments from City staff. 

13. Field-Testing: Conduct 12+ Hydrant Flow (Fire Flow) tests as part of field-testing activities with assistance 
from City staff. 

14. Collect extended period water system operation SCADA data during flow testing activities and beyond (this 
data will be used for correlation of field-testing data during calibration). 

15. Prepare and set up the water model to develop modeling scenarios that represent each of the field tests 
performed (prepare a multiple step EPS scenario, one time step per flow test). 

16. Prepare a model verification and calibration analysis spreadsheet that tabulates the field measurements 
and operations of tanks and pumps against those predicted by the hydraulic model. Summarize the results 
in tables and graphs as needed. 

17. Modify and adjust the model features to ensure that it accurately represents how the water system 
operates over an extended period of time. 

18. Micro Verification/Calibration: Compare flows and pressures simulated from the model to those measured 
in the field and make the necessary adjustments to the C-values based best practices to ensure close 
agreement between field and model results. 

19. Macro Verification/Calibration: Simulate the operation of the water system over a pre-selected period of 
seven (7) days to make sure overall extended period simulation operation of the model matches the real-
world water system. This calibration exercise will help build confidence in the ability of the model to 
simulate extended operations to monitor water tower filling/emptying, water age, etc. 

20. Prepare model verification/calibration documentation and present the results of the calibration process to 
City staff with an opinion on the confidence of the level of calibration achieved and suggestions to improve 
calibration if necessary. 

21. Summarize the results of the field tests in a technical memorandum. 
 
Phase 1 Deliverables: 

• Updated Water Model & Model Files, Field Testing Data, Field testing & Model Verification / Calibration 

summary memo and figures. 

 
Phase 2: Water Demand Analysis and Projections 
This project phase will focus on clearly defining anticipated water use projections. This effort will start by clearly 
identifying the water service area boundary and growth projections over a 20-year planning period. We will 
coordinate with City staff and stakeholders to assure that the assumptions used for future growth clearly and 
realistically represent the City’s anticipated future growth. This task is foundational to the water system needs 
planning effort since the type and location of the anticipated growth will influence overall water needs and the 
facilities required to support those needs. 
 
Existing and potential service areas will be divided into planning areas for analysis purposes. Estimates of water 
needs will be developed based on projections of service population, land use and probable user consumption 
characteristics. Historical sales and pumpage statistics and experience history information will be used to project 
future water needs. We will characterize overall water needs by major customer classification and present it in 
terms of average, maximum and peak conditions. 
 
Fire protection needs will also be investigated for planning sub districts. General flow capacity requirements will be 
outlined based on typical land use classifications, International Organization for Standardization (ISO) and industry 
standards and applicable codes or regulations. These estimates will be used to evaluate the adequacy of existing 
supply, storage and distribution systems. 
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1. Consult City Planning Department staff, water utility staff and other project stakeholders information related 
to historical growth and development in the City and projected growth. This will also establish an 
anticipated water system growth boundary, which accounts for any growth as defined in boundary 
agreements with the surrounding communities. 

2. Work with the project team and stakeholders to include the potential for retrofit neighborhoods to receive 
water service in the future within the City and identify anticipated growth areas outside of the current 
municipality boundaries. 

3. Using gathered knowledge, develop and summarize the information provided by City and project 
stakeholders documents that summarize the anticipated population growth over the planning period and 
develop mapping that documents anticipated land use and anticipated growth areas, which will impact 
water system demand. 

4. Work with City staff to develop consensus on anticipated growth during the identified planning period.  
5. Collect and review water demand data information, including billing (AMI/AMR), SCADA pumping records, 

DNR annual reports, other historical data sources, and other available planning and engineering reports. 
6. Review existing historical water system demands, consumption and characteristics by type (residential, 

commercial, multi-family, industrial, and public). Summarize historical water system demand information in 
the format of tables and graphs to illustrate key characteristics of historical water demands. 

7. Calculate and establish per capita water use for different categories of users according to available billing 
records and compare this with Minnesota and national averages. 

8. Review information provided by the City for high volume water customers. Provide the City with a survey 
form for use in soliciting input from high volume customers regarding their water need characteristics and 
potential future changes in business activity that may impact water consumptions. Review the results of 
the survey and coordinate with the hydraulic model. 

9. Establish maximum day and peak hour ratios to be used for water requirement projections. The maximum 
day water demand ratio is to be established based on an historical analysis of average and maximum 
water demands. Peak hour demand fluctuations per pressure zone is to be established from review of 
existing SCADA data and calculated for each pressure zone. 

10. Project future water consumption and pumpage based on the projection of population increase defined in 
the previous task and the future land use throughout the service area over the planning period. In addition, 
information from existing large users will be used to establish their current water usage and potential 
increase or trends over the planning period, to ensure that they are adequately included in the projections 
of water requirements.  

11. Forecast future average day demand in 5-year increments starting with year 2025 and going through year 
2045. And develop estimate of ultimate potential water use based on land use mapping and expansion 
potential/ 

12. Develop peaking factors for maximum day (MD), maximum hour (MH), average day (AD), average 
summer day (ASD), and average winter day (AWD). 

13. Develop hourly diurnal curves for the full system, representing average day and max day conditions (for 
use in EPS modeling and water age modeling efforts). 

14. Develop 10 max day (MD10) use patterns for modeling purposes. 
 
 

Phase 2 Deliverables: 
• Water system demand analysis and project memo with corresponding tables and mapping. 

 
Phase 3: TH 210/371 Trunk Water Main Changes – Water System Model Evaluation(s) 
The updated, verified model will be utilized to model the adequacy of the distribution system and to recommend 
improvements to maintain desired system operations. The model will simulate the operation of the Baxter water 
system during average day, maximum day, and fire flow events. Water system operational flow capacities and 
system pressures will be examined to assure that the water system can deliver an effective level of service and 
establish a baseline for system performance. As major changes are expected at the intersection of TH 371 & TH 
210, the model will then be utilized to simulate various water main change scenarios, As the grade separation 
project may require the relocation of water main – the model can simulate impacts to the water system 
performance as various sections of water main are taken out of service. The model can then be utilized to simulate 
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the efficacy of potential improvements or water main relocations to mitigate negative impacts from the water main 
removals. 
 
Below is a summary of the anticipated Phase 2 Tasks: 

1. With existing and projected water use information, perform a water supply analysis to evaluate the overall 
water system supply/storage operations and establish the criticality of the trunk water mains that 
transverse the TH 210/371 intersection areas. 

2. Perform both steady-state and extended-period simulation analyses to evaluate water system operational 
performance related to the following scenarios including various demand levels (Average Day Demand 
(AD), Max Day Demand (MD) and Peak Hour (PkHR): 
a. Existing Water System Operations. 
b. Existing System Operations with TH 210/371 water main removed from service. 
c. Future (Ultimate) water system operations (future system and 20-year projected demand) with 210/371 

water main removed from service. 
d. Future (Ultimate) water system operations (future system and 20-year projected demand) with 

recommended trunk water main improvements (including replacement mains at alternative locations 
for the TH 210/371 areas (simulate up to 3 pipe alternatives and options for various locations and 
sizes). 

3. Utilize the model to simulate available fire flow in the water system. Prepare maps of water system 
pressures and available fire flows for the scenarios noted above. 

4. Meeting: Conduct a review meeting with City staff to present the identified water system deficiencies 
identified during the analysis and modeling then solicit their input on proposed improvements. 

5. Model potential future system expansion (Update based on previous work – and realized improvements) 
and provide recommendations for water main location and sizing. 

6. Develop list of potential water system improvements. 
7. Review results and recommendations with City staff - Review Meeting. 
8. Develop a technical memo summarizing the analysis and recommendations related to the TH210/371 

water main needs, and a general water distribution system assessment summary. 
 
Phase 3 Deliverables: 

• Summary memo and figures related to modeling alternatives and recommendations. 

 
Phase 4: Ultimate Water System Planning Map 
The City currently has an ultimate water system planning map depicting current and anticipated future water main 
to serve the City. This effort will incorporate the existing map and review the features within the model. 
Recommended pipe size updates will be made based on the results for the modeling results and other pending 
water system improvement recommendations such as the potential for a new well field. 
 
Below is a summary of the anticipated Phase 4 Tasks: 
1. Review Existing Water System Planning Maps: Gather the current water system planning map that outlines 

existing water mains. Examine the map to understand the layout, connections, and coverage. 
2. Identify areas where improvements are needed or where the system may be inadequate. 
3. Incorporate Anticipated Future Water Mains: Overlay the existing map with anticipated future water mains. 

Consider factors such as population growth, development, service to unserved neighborhoods and system 
expansion. Ensure that the updated map reflects the long-term vision for water distribution. 

4. Hydraulic Model Confirmation: analyze the overall Ultimate water system and update piping to deliver desired 
level of service. 

5. Based on modeling results, recommend appropriate pipe size updates. Consider factors such as water 
demand, hydraulic capacity, and system efficiency. 

6. Prioritize areas where resizing pipes will significantly enhance performance. 
7. Integration of Pending Recommendations: Review other pending water system improvement 

recommendations. Assess their feasibility and alignment with the overall system enhancement goals. 
Incorporate these recommendations into the planning process. 
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8. Ultimate system Map: Produce GIS based ultimate system mapping that identify key water main upgrades and 
size of expansion trunk main. In addition, identify locations of proposed supply and storage facilities as 
identified in the ongoing system analysis. 

 
Phase 4 Deliverables: 

• Ultimate water system planning map in PDF and GIS formats. 

 
 
Exclusions 
Work under this contract is limited to what is defined in the scope. With the updated water model in hand, SEH will 
maintain an active model that may require periodic updates as improvements are completed. In addition, there 
may be occasions where consulting the model is helpful for evaluating other system questions or refining design 
decisions. As such, the updated model can be used to address these items as directed by the City as part of 
general engineering efforts. 
 
Schedule: 
Work will begin promptly once Authorization is received. Field testing work will be scheduled weather dependent. 
Assuming field testing is completed by April 26, 2024, the project is expected to be completed within 120 days of 
authorization. Understanding that preliminary answers related to TH371/210 may be needed sooner than field 
testing may be available, we will coordinate the analysis to allow for preliminary analysis to provide early 
recommendations for this portion of the work, with confirmation included in the final analysis and technical memo. 
 
Payment:  
The hourly no-to-exceed fee is $64,800.00 including expenses and equipment. We may shift fee between the 
project phases in order to complete the work but will not exceed the total project fee without your approval. 
 

Phase 1: Water Model Update & Operational Verification $21,300 
Phase 2: Water Demand Analysis and Projections $16,000 
Phase 3: TH 210/371 Trunk Water Main Changes - Water System Model Evaluation(s) $15,900 
Phase 4: Ultimate Water System Planning Map $11,600 
Total $64,800.00 

 
The payment method, basis, frequency and other special conditions are set forth in attached Master Agreement 
Exhibit A-1. 
 
Other Terms and Conditions: Other or additional terms contrary to the Master Agreement for Professional 
Services that apply solely to this project as specifically agreed to by signature of the Parties and set forth herein: 
None. 
 
 

Short Elliott Hendrickson Inc.  City of Baxter 

By: [[DocuSignSignature_1]]  By: [[DocuSignSignature_2]] 

Full Name: 
Title: 

Scott Hedlund 
Principal  

Full Name: 
Title: 

[[DocuSignFullName_2]] 
[[DocuSignTitle_2]] 

   City of Baxter 

   By:  

   
Full Name: 
Title:  


























