
NORTH WELD COUNTY WATER DISTRICT 

Notice of Special Meeting 

Monday, August 28, 2023, at 8:30 AM 

32825 Co Rd 39, Lucerne, CO 80646 

THE BOARD MEETING WILL BE OPEN TO THE PUBLIC IN PERSON AND BY 
TELECONFERENCE 

Information to join by Phone is below: 

Call-In Number: 1(720)707-2699, Meeting ID: 873 5785 0771, Passcode: 475314 

 

AGENDA 

1. Call to Order 
 

2. Confirmation of Disclosures of Conflicts of Interest  
 

3. Action: Approve August 28, 2023, NWCWD Board Meeting Agenda 
 

 

4. Discussion: Master Plan, Drought Plan and Proposed Revisions to Water 
Service Agreements  
 

5. Executive Session: The Board reserves the right to enter into Executive Session for 
the following purposes: Receiving legal advice and discussing matters subject to 
negotiation and strategy pursuant to § 24-6-402(4)(b) & (e), C.R.S. related to Master 
Planning and Water Service Agreement Negotiations  
 

 
 

 
ADJOURN   P.M. 
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MEMORANDUM 

 

TO: BOARD OF DIRECTORS, NORTH WELD COUNTY WATER DISTRICT 

CC: ZACH WHITE, JAMIE COTTER, SCOTT HOLWICK, GEORGE OMACK, PAUL WEISS, JAN SITTERSON, 

RICHRAD RAINES, GARRET MICK, BERNIE FRIAS      

FROM: ERIC RECKENTINE 

DATE: AUGUST 28, 2023 

SUBJECT:  MASTER PLANNING, DROUGHT PLANNING AND WATER SERVICE AGREEMENTS 

 

The North Weld County Water District (the “District”) has faced economic challenges in recent years, and 

is expected to continue to face challenges due to a number of factors including, but not limited to, changes 

in the  economic climate, water availability, potential changes in treatment sources for wholesale customer 

accounts, cost of new and replacement infrastructure, cost of raw water supplies, increase in agricultural 

commercial water usage, residential sector growth within the District and municipal growth expectations. 

In order to address these and other challenges, it is recommended that the District consider global changes 

to “Water Service Agreements” that serve separate customer segments, language adjustments to “Letters 

of Commitment”, and modifications to “Water Dedication Agreements”.  

 

In preparation of this memorandum and the recommendations herein, the following template documents 

were reviewed.  

 

1. Wholesale/Town Water Service Agreement 

2. Developer Water Service Agreement  

3. Commercial Sector Water Service Agreement 

4. Letter of Intent and Commitment to Serve for Single Lot and Subdivision  

5. Raw Water Dedication Agreement for C-BT and Non-C-BT Supplies 

   

Wholesale/Town Water Service Agreement (“Wholesale WSA”)  

 

Several factors that drive the recommendation for language modifications to the District’s form of 

Wholesale WSA’s include but are not limited to: 

• 2nd treatment plant opportunity for wholesale customers such as Windsor, Severance, and Eaton. 

o Timing of transition from the Soldier Canyon Water Treatment Plant (“SCWTP”) to Cobb 

Lake Treatment Plant is stated by participants as between 2025 to 2027 or beyond. 

• Creates a concern about the guarantee of current and future water rate revenue, future Plant 

Investment revenue, and the impact of such issues on the District’s ability to meet debt service 

requirements.  

• Several Towns have expressed a reluctance to transition to Cost of Service rate model as it will 

cancel the current Wholesale Discount Rate (Letter from Gould Associates, February 2020 can be 

provided for reference).  

• Several Towns have expressed reluctance toward Rate of Return rates.  

• Multiple Towns are misusing Maximum Day Demand and Peak Hour Demand provisions within 

current agreements.  

• Five out of the Seven current agreements have errors related to total volume of water per Plant 

Investment.   

 

 



2 
 

The District has implemented policies to control some of these issues that include implementing flow 

control devices to maintain contract peak flows, modifying exclusion and absorption language, cost of 

service rate provisions, correcting volume to Plant Investment errors and revised minimum volume 

language in two of our seven wholesale water service agreements and enforcing storage ratio rate penalties. 

Additional changes to existing Wholesale WSA’s will help reduce risk and add protections to the District 

and other customer segments.  Suggested changes include: 

 

  

1. Adjust language related to Maximum Annual Delivery Volume and Minimum Annual Delivery 

Volume to require Town guarantee a minimum annual usage to be provided by the District through 

the SCWTP and District system to guarantee certain annual revenues to the District.  

 

2. Addition of language limiting the District’s obligations and/or liability related to restrictions or 

delays imposed by third-party jurisdictions on permitting for infrastructure.  

 

3. Clarification regarding the Towns’ obligation to use Town stored water between Maximum 

Day Demand and Peak Hour Demand and the ability to impose fines or penalties for 

circumventing these requirements. 

 

4. Addition of Rate of Return language recommended in the Honey Creek Cost of Service Rate 

Report  

 

5. Inclusion of language related to regional mater planning and number of future Plant Investments 

that will be made available to each Town, and the addition of language to clarify that sale of 

additional Plant Investments is in the sole discretion of the Board of Directors and more clearly 

define the process for requesting additional Plant Investments and the Districts response to such 

requests. 

 

Developer Subdivision Water Service Agreements “Developer WSA” 

 

Several factors that drive the recommendation for language modifications within the District’s Developer 

WSAs include but are not limited to: 

 

• Timing of new development start and completion. 

o The District has been holding capacity for some developments for decades prior to start. 

o Holding capacity for phases within existing subdivisions and concerns over reliance 

claims.  

o Large Subdivisions are being proposed with multiple large phases that require language 

related to timing of service and sales commitment guarantees, prior to new phases receiving 

commitment letters or new agreements.   

o Future offsite infrastructure requirements for extended projects or phases within 

development.  

• Force Majure language modifications and protections related to contract compliance.  

 

The District has implemented policies to control some of these issues, including updated design criteria, 

formal development review policies, raw water dedication policies, transitioning from 100% cash in lieu to 

100% water dedication policy adjustments, and the elimination of residential plant investment deferable 

policy (conservation blue tap policy). The proposed changes to the Districts form of Developer WSA to 

help address the bulleted issues are as follows: 
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1. Addition of language limiting the District liability for an inability to provide service due to third-

party land use regulations and/or District imposed moratorium, and the waiver of any developer 

rights of recourse. 

 

2. Addition of language terminating the Developer WSA if certain milestones are not met to avoid 

situations of extended periods reserving capacity. 

 

3. Addition of language stating development review policies related to subsequent development 

phases or new proposed development.  

 

4. Additional language related to assignment of Developer WSAs defining how and when they can 

be assigned. 

 

5. Addition of language related to approval process for phases within developments.  

 

New Commercial Sector Agreements and Dedication Agreements “Commercial WSA” 

 

The following Factors outlined in the October 3, 2022, Commercial Sector Memo to the Board of Directors, 

and the March 6, 2023, Commercial Sector Over Usage Memo to Board of Directors provide insight into 

the usage issues related primarily to nine largest dairy customers. In general, The commercial dairy sector 

of water users shows increasing consumption without additional water dedications or analysis of 

infrastructure needs to accommodate the growth. Over the ten-year data availability period water 

consumption has increased from 850 acre-feet in 2012 to 2,018 acre-feet in 2022, or, put another way, the 

water usage at the nine dairies reviewed has increased by 100% over the period 2013-2021 and 25% since 

2017. The following has been observed but are not limited to the following as of 2022 demands: 

 

• The District’s operational water supply is flat with operational demand when the volume of water 

under a surcharge water estimated above, 1,478 AF, is subtracted from overall supplies.  Therefore, 

the District will be entering into an operational supply deficit due to the current growth of the 

dairies, illustrated by just nine of the larger operations reviewed.    

• Water provided to the District by others will be used to make up for under-allocated dairies, thereby 

potentially causing shortages for customers in other customer classes, even in average or wet years. 

• The District is not keeping-up with the growth in the usage of water for dairies, shown to be 

increasing nearly 6% per year for the nine dairies reviewed.  The remaining District customers are 

bearing the financial and reliability burden associated with this high operational risk. 

• In addition, the nine dairies use 1.3 million gallons per day (MGD) of infrastructure capacity 

annually since 2021. That usage is beyond their purchased allocations. 

• The debt carried by the District in relation to water under allocation and plant investment under 

allocation, not accounting for lost opportunity cost, is in the range of one quarter to one half billion 

dollars.  

The district has implemented policies to control some of these issues, including a flow control policy, the 

residential meter overuse policy, and the elimination of the plant investment and water allocation 

reinvestment policy. The District is considering a max annual use policy that would come into effect in 

2024.  These policies and proposed policies will provide the economic incentive required for the 

commercial sector customers to provide appropriate raw water for their operations and secure the correct 

capacity related to required water usages.  These parameters will be determined as part of the analysis 

related to capacity limitations per pressure zone within the district and determined for each individual water 

user as required. The objective is to induce and bring each water user starting with the largest nine dairy 
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customers into formal water service agreements for their respective meter(s), the timing of this transition 

requires discussion.  The proposed changes to Commercial WSAs are as follows: 

1. Limiting maximum annual volume usage and imposition of a penalty rate to induce usage 

changes. 

2. Setting flow control and pressure maximums in individual agreements. 

3. Water dedication and Plant investment purchase agreements with each customer to come 

into compliance with agreed upon water dedication and Plant Investment policies, timing 

of dedication and plant investment purchases to maximum usages set by the District and 

compliance with current policies after coming into compliance through the amended 

WSAs. 

4. Language requiring development review approvals prior to meter usage increases.  

5. Addition of language related to limitations due to third parties and/or District imposed 

moratorium and limitation on liability of the District and waiver of rights of recourse 

against the District.   

 

See the following Appendix: 

 
APPENDIX 1 – COST OF SERVICE WATER RATE STUDY REPORT DRAFT - HEADWATERS CORP. MAY 31, 2022 
APPENDIX 2 – BASELINE PI FEE USING 2021-31 CIP 2022 UPDATE – HONEY CREEK RESOURCES – DECEMBER 5,2022 
APPENDIX 3 – WATER ALLOCATION FEE & SURCHARGE – HONEY CREEK RESOURCES – MARCH 3, 2023 
APPENDIX 4 – TECH MEMO– SYSTEM YIELD – WILLIAMS & WEISS CONSULTING LLC – FEBRUARY 2019 
APPENDIX 5 – TECH MEMO – DROUGHT MITIGATION – HEADWATERS CORP & WILLIAMS & WEISS   CONSULTING 
LLC – SEPTEMBER 2021  
APPENDIX 6 – TECH MEMO – SYSTEMS YIELD 2023 DRAFT – WILLIAMS & WEISS CONSULTING LLC, MAY 2023  
APPENDIX 7 – DROUGHT ANALYSIS & WATER SUPPLY MODEL 2020 – WILLIAMS & WEISS CONSULTING LLC – 
MARCH 2020 
APPENDIX 8 – NWCWD DAIRY FARMERS OF AMERICA PRESENTATION – ERIC RECKENTINE - APRIL 26, 2022 
APPENDIX 9 – COMMERCIAL MEMO – ERIC RECKENTINE – OCTOBER 3, 2022 
APPENDIX 10 – COMMERICIAL SECTOR OVER USAGE v2 –WATER RESOURCES - AUGUST 
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APPENDIX 2 



Honey Creek Resources, Inc.     

  

MEMORANDUM 
 

TO: ERIC RECKENTINE, NWCWD 
     
FROM: GEORGE OAMEK 

DATE: DECEMBER 2, 2021; UPDATED DECEMBER 5, 2022 

SUBJECT: BASELINE PLANT INVESTMENT FEE, UPDATED 

 

Background 
This memorandum is an update to a December, 2021 memorandum summarizing calculations behind a 
baseline Plant Investment (PI) fee for the North Weld County Water District, based on industry standard 
practices.  This update incorporates the most recent Capital Improvement Program (CIP) into the 
analysis.  The term baseline is used because the PI fee has not yet been adjusted to distinguish District 
retail customers from wholesale town customers.  Nor are any measures taken to distinguish customer 
classes.   
 
Using common and accepted industry practices, the PI fee is calculated as the growth-related costs 
contained in a utility’s long-term Master Plan, or similar document, divided by the number of new units 
coming on-line during this period.  Ideally, the time frame considered would be 20 to 30 years, or 
through buildout.  This was the case prior to 2021, when the District, with assistance from Providence 
Infrastructure, developed iterations of a 30-year Master Plan, with capital costs allocated to growth and 
to current customers and long-term.  It also had developed demand projections for this same period.  
However, due to rapid growth pressures, plans for future capital expenditures were updated and 
accelerated in 2021 for the period 2021-2031 and again in 2022 for the period 2023-2032.   At the same 
time, long-term demand projections were not changed but near-term PI fee revenues may be reduced 
due to a tap moratorium in parts of the District and until major infrastructure projects such as NEWT3 
and Tank 1c can be completed.    
 

Capital Costs 
Figure 1 shows CIP cumulative capital expenditures as estimated in 2021 and 2022.  It is apparent that 
the 2022 CIP revision, representing expenditures for the period 2023-32, results in significantly higher 
spending and will result in a higher PI fee. 
 
Figure 2 shows the portion of cumulative CIP expenditures that form the basis of the PI fee by 
contributing to additional capacity in the system, benefitting growth and new users.   The PI fees were 
intended to recover about $80 million in growth-related expenditures in 2021, but this has been revised 
to approximately $110 million for the 2023-2032 period.   
 
It should be noted that all dollar figures shown are expressed at 2022 price levels and do not consider 
the impacts of probable cost escalations, or inflation, in the future.  Therefore, any revisions to PI fees 
should consider the anticipated impacts of inflation by incorporating an annual cost escalator when 
implemented.  This escalator can be based upon the Consumer or Producer Price Indices (CPI ,PPI), or 
incorporate an alternative index, such as those provided by the periodical Engineering News Record 
(ENR) or the Handy-Whitman Index of construction costs.   
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Figure 1.  Estimated cumulative capital expenditures based on 2021-based estimates and 2023-based 
estimates, excluding water rights purchases (in 2022 dollars). 
 

 
 
 
 
Figure 2.  Annual growth-related expenditures based on 2021 and 2022 estimates, cumulative (in 2022 
dollars). 

 
 
 

Calculation of the PI Fee 
As mentioned above, the PI fee is based on the sum of growth-related expenditures divided by the new 
taps coming on-line.   This is generally the case, but some caution is used here because several of the 
assets in the CIP will have capacity to serve new customers coming into the system beyond the 10 years 
considered in the fee calculations, such as NEWT 3, Tank 1c, and water treatment plant expansions later 
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in the CIP’s time-frame.   Alternatively stated, there will still be some unused capacity that new 
customers beyond 2032 would not have to pay for if all of the costs of these three major projects are 
recovered in just 10 years.  In response, annual equivalent estimate of growth-related capital costs are 
developed for these specific assets and divided by the annual average of new taps added during the 
2023-32 period.   
 
The annual equivalent growth-related capital cost is calculated as the annual average of growth-costs 
over the period 2021-31, excluding year 2022, plus the amortized annual cost of year 2022’s 
expenditure if spread over 20 years at 2.5% interest.   
 

• $109.7 mil – $40.0 million (NEWT3, Tank 1c, WTP expansion) = $69.7 million, divided by 10 

years, equals $6.97 million annually. 

• $40.0 million growth expenditures amortized over 30 years at 3.0%, equals $1.94 million.  The 

amortization terms are intended to represent potential financing terms available to the District. 

• The sum of these two components equals $8.91 million.   

Previous demand and usage estimates developed by Providence Infrastructure indicated that 
approximately 440 new taps would be added per year if tap moratoriums were not in place and 
infrastructure was not constraining.  This would include District taps plus town taps.  The resulting PI 
estimate is: 
 

• $8.91 million divided by 440 taps = $20,250.   

As previously mentioned, these costs and resulting PI fee estimate is in 2022 dollars and should be 
adjusted annually with inflation.  In addition, when a new Master Plan is completed, this analysis should 
revisit cost, capacity estimates, and demand estimates.   
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Honey Creek Resources, Inc.     
 

MEMORANDUM 
 

TO: ERIC RECKENTINE, NWCWD 
     
FROM: GEORGE OAMEK 

DATE: MARCH 3, 2023 

SUBJECT: WATER AND PLANT INVESTMENT SURCHARGES (DRAFT) 

 

Introduction and Summary 
This memorandum discusses fees and surcharges associated with water allocations and plant 

investments (PI).  Their current levels are discussed, with updates to the Water Allocation surcharge and 

the PI surcharge presented for the Board’s consideration. 

To summarize: 

• The current Water Allocation Surcharge is $6.00 per 1,000 gallons, but recent C-BT sales would 

support an increase to $7.50, if the Board desires.  These levels are about one-third of the 

District’s actual water acquisition cost.   

• A new surcharge is proposed for high-volume commercial users, primarily dairies, who use 

water in excess of their allocations and in excess of their 2022 levels.  A surcharge ranging from 

$18.51 to $22.52 per 1,000 gallons is proposed for this increment of usage.  The range is based 

on whether the Board assumes the existing “full price” Water Allocation surcharge based on 

2021 C-BT prices, or updates the surcharge based on 2023 C-BT prices.  The “full price” term 

refers to whether the surcharge represents the District’s actual water acquisition cost.   

• A new surcharge is proposed for usage through residential meters in excess of 3 acre-feet.  A 

similar “full price” surcharge in the range of $18.51 to $22.52 is proposed for this 

misrepresentation of usage. 

• Based on the most recent capital improvement schedule and PI Fee, a revised PI Surcharge of 

$6.25 per 1,000 gallons is presented for consideration.   

Water Allocation Fee and Surcharge 

Water Allocation Fee 
By District policy, the basis for the water allocation fee has been the value of a Colorado-Big Thompson 

(C-BT) unit, representing 0.70 acre-feet in an average year.  This volume of water is equivalent to one 

NWCWD tap.  Since 2021, the value of a C-BT unit has increased from approximately $60,000 to 

$73,000, or from about $85,700 per acre-foot to $104,300 per acre-foot.   The current Water Allocation 

fee aligns with C-BT’s 2021 value but is not frequently collected because of revised District policies 

requiring new development to contribute water rights themselves rather than depending on the District 

to provide supply. 
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Water Allocation Surcharge 
Prior to 2022, the Water Allocation surcharge was $2.00 per 1,000 gallons for usage above a customer’s 

allocation.  The basis for this level of surcharge was never recorded but is believed to have represented 

an annualized cost of a C-BT unit when the latter was priced in the $7,000 per unit range, approximately 

2010.  This surcharge is applied to customers who exceed their water allocation, regardless of the type 

of use. 

There is a logical basis for using the Water Allocation fee to calculate the surcharge because the fee 

represents water acquisition costs and the surcharge reflects this acquisition cost on an annual basis.   

Translating the fee to a volume-based surcharge involves expressing the Water Allocation fee on an 

annual basis by amortizing the fee over a specified period of time and discount, or interest, rate.  The 

time period is assumed to be 20 years and the discount rate is 3.5 percent, consistent with the debt 

terms the District experienced with State Revolving Loan funds.  These assumptions imply that the 

annual equivalent fee also includes a finance component that users exceeding their allocation pay to the 

remainder of the customers in return for the risk of allowing excessive usage.   

Current Water Allocation Surcharge 
In 2021, the surcharge was recalculated based on a C-BT price of $60,000 per unit.  This cost amortized 

over 20 years at 3.5% amounts to $6,031 per year.  Dividing this by 325.9 to convert acre-feet to 1,000 

gallons results in a volume surcharge of $18.51 per 1,000 gallons.  This fee was adopted by the Board to 

be applied to new customers moving forward. 

Despite reflecting current costs, immediately increasing the Water Allocation surcharge from $2.00 to 

$18.51 per 1,000 gallons for all customers exceeding their allocations represented a very large increase 

and was considered untenable by the Board.  Instead, there was discussion of phasing the increase over 

several years until it reached the cost-based level.  In response, the Board voted to set the surcharge at 

approximately one-third of this, or $6.00 per 1,000 gallons, with the option of increasing the surcharge if 

it proved ineffective. 

Updated Water Allocation Surcharge 
With the current price of a C-BT unit at approximately $73,000 per unit, the corresponding “full price” 

Water Allocation surcharge under the above assumptions would be $22.52 per $1,000 gallons.  One-

third of this equates to approximately $7.50.  Therefore, if the Board desires to update the Water 

Allocation surcharge under this transition phase, this $7.50 per 1,000 gallons would be recommended.   

Effectiveness of the Water Allocation Surcharge and District Response 
Despite a 3-fold increase, the current surcharge of $6.00 appears ineffective because non-commercial 

usage, specifically usage for the largest of the dairies, has continued to increase at a rapid rate.   There 

have been many complaints from users about their future economic viability with the $6.00 surcharge, 

so there is evidence that it may be effective for many.  However, among the largest of those users 

exceeding their allocations, growth beyond their water allocations has continued. 

In response to chronic use beyond water allocations, the District is proposing limiting future usage by 

the worst of those exceeding their water allocations to their 2022 levels, or some equally representative 

level of their current demand.  Usage in excess of this historical level will be imposed an additional 

surcharge. 
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Surcharge for Usage Beyond Current Demand 
For consistency with the concept of tying surcharges to the cost of C-BT acquisition, the surcharge 

associated with exceeding the previous year’s usage is recommended to be the “full price” surcharge.  

With a C-BT price pegged at $60,000 per unit, this would be $18.51 per 1,000 gallons; with C-BT price at 

its current level near $73,000 per unit, this would be $22.52 per 1,000 gallons.   

Therefore, a large-volume user who exceeds both their allocation and previous year’s usage would pay a 

surcharge of $6.00 per 1,000 gallons for over usage up to the previous year’s level, then pay a surcharge 

of $18.51 per 1,000 gallons for usage beyond the previous year’s.  If current C-BT price levels are 

considered, these surcharges increase to $7.50 and $22.52, respectively. 

Surcharge for Misrepresented Usage 
In addition to the challenge of users exceeding their water usage allocations, there have instances in 

which commercial users have attempted to gain additional capacity and reduce surcharges by 

incorporating an adjacent residential tap into their own system.  This type of misrepresentation of usage 

is strongly discouraged and a surcharge for usage beyond 3 acre-feet through a residential tap has been 

proposed.   To the extent that it is highly unlikely a residential tap used for residential purposes would 

exceed 3 acre-feet, this surcharge appears reasonable.  District staff has recommended the surcharge be 

set at the “full-price” level of C-BT prices -- $18.51 per 1,000 gallons assuming C-BT units at $60,000 or 

$22.52 per 1,000 gallons assuming C-BT units at $73,000. 

Plant Investment Fee and Surcharge 

Plant Investment Fee  
A Plant Investment (PI) Fee of $20,250 per tap was approved by the NWCWD Board in their January, 

2023 meeting.  This was based on the most recent schedule of capital improvements through 2031 and 

the capacity provided by these improvements.  The PI fee is paid by new customers and is intended to 

reimburse the District for the portion of existing and future infrastructure benefitting new customers.   

Plant Investment Surcharge 
The current PI surcharge is $3.95 per 1,000 gallons and is intended to discourage existing customers 

from using more infrastructure capacity than they have purchased.  However, similar to the Water 

Allocation surcharge, its origin was not recorded.   

Although the PI fee and surcharge address capacity, the same volume measures used to calculate Water 

Allocation surcharges are used to calculate PI surcharges.  In this light, basing the PI surcharge on the PI 

fee appears reasonable.  This would involve calculating the PI surcharge in the same manner as the 

Water Allocation surcharge, specifically amortizing the PI fee over the same time period, at the same 

discount rate.   

Amortizing $20,250 per tap (or $28,930 per acre-foot assuming one tap equals 0.70 acre-feet) over 20 

years at 3.5 percent results in a surcharge of $2,035 per acre-foot, $6.25 per 1,000 gallons. 
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 Williams & Weiss 
Consulting, LLC 

Tech Memo:  
To: Eric Reckentine, Manager North Weld County Water District 

From: Paul Weiss, WWC 

Date: February, 2019 

Re: Evaluation of NWCWD System Yields 

Overview 

Williams & Weiss Consulting (WWC) has developed a spreadsheet model application for the primary purpose 
of forecasting NWCWD’s future water supply during a critical drought period. The supply model provides a 
mechanism to compare various demand projections and water supply scenarios to evaluate the likelihood of 
demand shortages, as well as the potential offsetting effects of imposing demand restrictions to customers. 

Drought Selection 

The water supply for NWCWD originates from the Colorado River basin (C-BT units) and the Cache la Poudre 
River basin (water rights and converted ag shares). For purposes of identifying and quantifying drought, this 
analysis uses the “native river flow” approach, in which years with below average native flow are considered a 
drought. This is a common standard used by municipal water providers for identifying drought and assigning 
recurrence intervals, or frequency of events. The Cache la Poudre River basin has been studied extensively, 
and previously developed data can be used to establish recurrence intervals for historical droughts. 

The Colorado State University’s Department of Civil Engineering used stochastic models to develop synthetic 
flows representative of annual native flows on the Cache la Poudre. The synthetic data set (50,000 values) 
can be used to determine the recurrence interval for droughts of specified cumulative deficit, where deficit is 
calculated as the difference between the observed native flow and the long term average river flows. The 
recurrence interval is the average amount of years between drought events that have deficits equal to or larger 
than some threshold value. 

The cities of Fort Collins and Greeley use a similar approach for identifying their design droughts for use in 
planning. Both cities use a 6 year drought with a cumulative deficit of 557,000 AF and has a return interval of 
approximately 100 years. It should be noted that the deficit and recurrence interval are a function of the long 
term average native flow. Cumulative deficit alone does not completely describe droughts, as some droughts 
can be extremely intense (e.g., 2002 drought) while other droughts can be less intense, but span multiple 
years. In general the cumulative deficit is the most representative metric for describing drought. 
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The Cache la Poudre River experienced a 10 year drought, from 2000 through 2009. The following table 
identifies the drought deficits over the course of the 10 years. 

Years Length 
Cumulative 

Deficit 

2000 to 2003 4 years 387,042 

2000 to 2004 5 years 489,702 

2000 to 2005 6 years 498,724 

2000 to 2006 7 years 609,875 

2000 to 2007 8 years 663,051 

2000 to 2008 9 years 685,002 

2000 to 2009 10 years 713,982 

 

The 2000 to 2003 drought was an intense drought, mainly because of the extreme drought year of 2002. It is 
uncommon to see such a large deficit in such a short period. But by year 6 (calendar year 2005) the 
cumulative deficit of the drought is close to the average deficit for a prolonged drought that would be expected 
to occur, on average, about one time every one hundred years. In other words, the historical drought of 2000 
to 2005 is very representative of the statistical 100 year drought. The full 10-year drought (2000 to 2009), with 
a cumulative deficit of over 700,000 AF would be expected to occur on average only once every 250 years. 
For comparison, the 1950’s drought is statistically quite similar to a 50 year drought, or one that would occur 
on average once every 50 years.  

The historical 2000’s drought, and corresponding flow data, provides an ideal period of record for evaluating 
the resiliency of water supplies in the Cache la Poudre River basin. Using historical flow data and diversion 
records, the firm yield of NWCWD’s native water rights can be established. We recommend that NWCWD use 
the 2000 to 2005 time frame to establish firm yield values. For example, the average yield of a water right over 
the 6 years could be used to establish the water right’s firm yield. 

Besides native rights, the trans-basin supply from C-BT shares provides a significant source of supply for the 
District. While C-BT yields can vary with hydrology, the system is operated such that higher quotas are set 
during low flow years and low quotas are set during high flow years. This was the standard mode of operation 
when the vast majority of C-BT shares were owned by agricultural systems. Today, most C-BT shares are 
owned by municipal water providers and they require a more constant supply of C-BT. For that reason, the C-
BT quota has tended to remain more constant over the last decade or so.  

The following charts identify the variability of supplies in the Poudre basin. The first chart shows the annual 
native flows, highlighting the selected design drought. The second chart compares historical Poudre river 
flows, as a percentage of average (ranging from 240% in 1983 to 30% in 2002), to the annual C-BT quota 
(ranging from 1 to 0.5). Generally these two parameters have a negative correlation. 
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Demand Projections 

Annual demand projections for NWCWD have been developed by Providence Infrastructure Consultants. The 
following chart identifies at-the-plant projections out to the year 2050. 

Table x. 

 

Based upon observed demands and climate data, Providence has estimated that dry year demands will be 
10% greater than average year demands. This is consistent with demand projections for other Front Range 
municipal water providers and is reflected in the District’s historical water use.  

Since the towns provide their own water supplies to the District for treatment, the ‘Towns’ demand can be 
subtracted from the total demand to arrive at a District only demand projection. 
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Table y. 

 

For use in the planning model, annual demands must be disaggregated to a monthly value. Monthly 
production numbers for 2016-2018 were provided by the District and were used to develop monthly demand 
coefficients for distributing annual to monthly. This dataset was also used to quantify indoor demand and 
outdoor demand. 
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Using this approach, the outdoor demand in 2017 is 908 AF, or 14% of total demand. Outdoor demand in 
2018 is 1534 AF, or 22% of total demand. Compared to the Providence table showing average residential use 
of about 2300 AF for these years, the outdoor demand is between 40% (wet year) and 67% (dry year) of total 
residential use. Literature on this subject identifies the outdoor demand to typically account for 55% of total 
residential use1. 

Outdoor demands are dependent upon climate, primarily precipitation and to some extent, temperature. The 
State’s CDSS database was used to acquire monthly precip values for Eaton, using Ault station data to fill any 
missing data. For each year, March through October precipitation was totaled to arrive at an irrigation season 
precipitation value. This value was then used to develop demand factors, which are applied to the outdoor 
component of the annual water demand. The following table identifies precipitation and demand factors for the 
1997-2012 period. 

 

Applying these irrigation factors creates annual variability in demand, ranging from 112% in a dry year (2006) 
to 95% of average in a wet year (1999, 2008). The following chart shows the annual variability for a base 
demand on 6500 AF per year. 

 

 
1 R.Waskom, CSU Extension Office, 2014 
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Water Supply Scenarios 

The District’s water supply consists of C-BT units and Cache la Poudre water rights. In terms of treated water 
to meet demand, 75% comes from the C-BT system and 25% from the Poudre. As the District continues to 
grow, it is expected to acquire the majority of new supplies from the Poudre basin as the market for C-BT 
continues to tighten. The District’s current portfolio consists of the following: 

Water Supplies

Decreed or Available

Colorado Big Thompson Project

North Poudre Irrigation Company

NCWA Contract - North Poudre

Divide Canal Company Class A

Water Supply and Storage Company 

WSSC native

John R Brown 

Divide Canal Company Class B (Sand Creek)

Arthur Ditch

Laramie-Poudre Tunnel

Jackson Ditch

 

For use in the planning model, water supply yield must be quantified. For C-BT this is very straightforward, as 
the yield is equal to the number of units multiplied by the quota. For the Poudre basin supplies, yield is a 
function of the hydrological conditions and the seniority of the water right. The basis for quantification of water 
rights for this analysis is a Poudre River Point Flow model. The model tracks historical head gate diversions 
and river flows on a daily time step. Head gate deliveries for the period 1997-2012 have been analyzed and 
used to develop monthly yield values corresponding to the District’s share ownership in the corresponding 
company. For example, daily diversions at Larimer County Canal were used in combination with the District’s 
share ownership to arrive at monthly “farm head gate deliveries”. The farm head gate delivery is 
representative of the volume of water that the District would have for its use. For those shares that generate 
return flow obligations, a portion of the farm head gate yield is assumed to be left in the ditch to cover this 
obligation. For WSSC shares, this works out to be around 28%, which is relatively low. This is due to the fact 
that a significant portion of the WSSC yield comes from transbasin supplies. Ditch shares with only native 
sources require a higher percentage to be left in the ditch. For example, Arthur shares must have about 42% 
of the farm head gate yield left in the system to cover the return flow obligations. 

In some instances the yields on ditch shares were scaled to account for operational considerations that may 
artificially increase or decrease the computed yield. For example, the Larimer County Canal head gate 
diversions for the study period 1997-2012 reflect the non-usage of supplies owned by Thornton. Many of the 
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Thornton farms have been dried up and the shares have remained idle for some time. To account for this, the 
observed head gate diversions were scaled up so as to better represent the per share yield that would be 
expected from the company. Each ditch was evaluated in this manner, with adjustments applied to historical 
observations as necessary. Existing water court decrees were also referenced as needed to calibrate yields 
and return flow obligations for the different water supplies. The following chart shows the variability in annual 
yield. 

 

 

For purposes of the yield model, supplies are evaluated on a monthly time-step. This is important, as most 
Poudre basin supplies have a temporal component and will yield mainly during the runoff period of May 
through July. C-BT has built in storage (Horsetooth Reservoir), so timing on yield is not an issue. The following 
chart identifies the average monthly yield on the District’s Poudre basin supplies, with C-BT being evenly 
distributed across the twelve months. 
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And now the same graph, for the extremely dry year 2002. 
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Planning Model 

The planning model has been built in Excel. The model operates on a monthly time-step with time-series 
inputs consisting of supplies and demand. Each source of supply has its own unique monthly value. Demands 
consist of a single time-series that represents the monthly amount of water that must be treated at the plant to 
meet customer demands. Other parametric values are assigned by the user, such as local storage volumes 
(e.g., Overland Trails gravel pits), carryover storage limits in the C-BT system, etc. The user creates a 
scenario by building a water rights portfolio and selects a base demand level. The model then operates on the 
17 years of monthly data (17x12=204 time steps) to evaluate whether the demands can be met based upon 
spatial and temporal variability in the water supply, within the structural limitations of the system such as 
conveyance capacities and storage space. 
 
The spatial component of water supplies must be factored into the model, as there may be times when the 
water cannot be exchanged upstream to the diversion location at the Munroe Pipeline. This would be an issue 
primarily for supplies originating below the Lincoln Street gage. C-BT supplies, on the other hand, are always 
physically available for delivery to the Soldier Canyon Treatment Plant.  
 
In meeting demands, the model will first take water that is yielding from the Poudre basin supplies. These 
supplies are essential direct flow rights and must be utilized by the District as they yield. Normally this would 
consist of diverting the flows at the Munroe Canal. In the event the Poudre basin supplies exceed the monthly 
demand at Soldier Canyon, the model will place the supplies into storage if space is available. In months that 
demand exceeds Poudre basin supplies, C-BT will be releases from Horsetooth and/or supplies will be 
released from Overland Ponds. Basically, the model operates a direct flow step and then a reservoir release 
step for each monthly iteration. 
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 Williams & Weiss 
Consulting, LLC 

Tech Memo: draft 

To: Eric Reckentine, NWCWD General Manager 

From: Paul Weiss, WWC 

 George Oamek, Headwaters Corporation 

Date: September, 2021 

Re: Drought Mitigation 

 Introduction 

WWC has developed a computer simulation model to evaluate the North Weld District water supply 
system. The model simulates the performance of the water supply system over a 50-year period of 
record, using historical water supply and river flow data derived from 1970 to 2019. This 50-year 
period contains a wide range of hydrological conditions, most notably the 2000’s drought. The model 
has been updated using the District’s latest demand projections and water supply portfolio. During the 
2000’s drought, the model projects water supply shortages for the District. Under severe drought 
conditions, the District may need to invoke demand management strategies, such as outdoor watering 
restrictions. Model output has been evaluated to identify water supply metrics, and threshold values, 
that may suitable for use as drought mitigation triggers.  

Customer characteristics of the North Weld District influence drought plan development.  Most water 
providers in the region primarily serve residential customers who tend to use a large portion of their 
annual usage for landscape irrigation during the warm months, as much as 50 percent.  Residential 
usage accounts for as much as 90 percent of total demand for many systems in the region.  In 
contrast, traditional residential customers account for about 25 percent of North Weld’s usage, with 
wholesale service to regional communities and commercial customers accounting for 37 percent and 
38 percent of usage, respectively.  The proportions are significant because these non-residential 
customers have little discretionary water usage to reduce.  Commercial usage is dominated by dairy 
farms who use the water as part of their production process.  Reductions in wholesale municipal 
usage to the towns would likely take place on the towns’ side of the meter, out of the North Weld 
District’s control.  As a result, short-term measures will fall primarily upon a relatively small residential 
sector. 

The North Weld District’s residential development is rapidly growing and concentrated towards the 
west and south, in proximity to the larger communities of Fort Collins, Loveland, and Greeley.  
Residential housing types and lot sizes are similar in these border areas and its follows that some 
consistency in drought response measures across communities would be beneficial.   
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Surrounding providers define different stages of drought and implement increasingly aggressive 
conservation measures as the stage increase in severity.  For instance, Fort Collins identifies three 
stages, plus a Stage 4 “worst case” scenario in which mandatory cutbacks and rationing may be 
implemented.  Outdoor usage and conservation pricing are the main target of the drought stages, with 
odd-even day watering and time of day restrictions that evolve into single day watering, to no outdoor 
watering, as the stages progress from Stage 1 to Stage 3.  The volume price of water beyond the 
lower tier also increases with each stage.  For Fort Collins, the upper tier prices increase by 20 percent 
and 30 percent.  These conservation measures are available to the North Weld District, although 
enforcement of landscape restrictions and modifying pricing methods will incrementally increase the 
District’s operating cost.   

SECTION 1: DROUGHT TRIGGERS 

Water Supply/Demand Background 

North Weld District’s water supply portfolio consists of native water rights and Colorado-Big Thompson 
(C-BT) units. The majority of the native water rights are associated with share ownership in various 
irrigation company ditches located in the Cache la Poudre River basin. The long-term (1970-2019) 
average, treatable yield for the existing portfolio is 9,610 AF. About 2/3rd of the yields derive from the 
C-BT system. This consists of North Weld’s C-BT unit ownership, the multi-use component of its NPIC 
shares, and a lease agreement with Colorado State University for approximately 500 AFY. The 
remaining 1/3rd of its yield comes from native water rights. During extreme drought conditions coupled 
with a low C-BT quota, as experienced in 2000’s drought, North Weld’s water supply yield drops to 
6,870 AF. A portion of the water supply is lost to system shrink, consisting of river conveyance losses, 
reservoir evaporation, plant production losses, and pipeline transmission losses. While the computer 
model explicitly represents the different losses, they may be considered to average, collectively, about 
15% of the supply.  
 
North Weld’s current annual potable demand is about 6,500 AF. Depending upon climate, and its 
effect on outdoor irrigation demands, the annual demand can range from 7,300 to 5,900 AFY. These 
values represent an “at-the-tap” demand. The delivery levels at the treatment plant will be greater, as 
approximately 9% of the treated supplies are lost due to production and transmission losses. 
Therefore, the annual average “at-the-plant” demand is about 7,100 AF. Of this amount, about 1,400 
AF, on average, goes to meeting outdoor demands. This represents 20% of the total demand. For this 
region, the percent outdoor demand for most water providers is closer to 40%. North Weld’s outdoor 
component is low as a result of the relatively large commercial demand levels associated with the 
dairy industry. 
 
During the 2000’s drought, the model predicts that North Weld would have a water supply deficit of 
1,800 AF, under current conditions for supply and demand. A second scenario was evaluated, in 
which the lease agreement with CSU was no longer active. Under this reduced supply scenario, the 
deficit during the 2000’s drought increases to 4,000 AF. Chart 1 shows simulated carryover storage 
levels and annual supply deficits for the two scenarios. 
 

Water Supply Metrics 

North Weld evaluates its water supply each spring to assess its ability to fully meet all system 
demands. There are three metrics used to forecast seasonal water supply; snowpack in the Cache la 
Poudre basin (or NRCS streamflow forecast), projected C-BT quota, and volume of water carried over 
from the previous season. The metrics can be determined by North Weld prior to the irrigation season. 
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The carryover volume is known by mid-winter, the C-BT quota declaration usually occurs in mid-April, 
and snowpack can be reasonably evaluated by May 1st. (April 1st and May 1st published NRCS 
streamflow forecast values for 1998-2019 were compared against North Weld’s native water rights 
yields. The April 1st NRCS forecast had a weak correlation of 0.485, while the May 1st NRCS forecast 
had a stronger correlation of 0.725.) Therefore, by May 1st of each year, North Weld should have 
adequate information to evaluate the condition of their water supply and to determine whether or not 
irrigation restrictions will need to be activated for the coming summer. 
 
The three metrics (snowpack, C-BT quota, and carryover storage) are tabulated for the fifty year 
simulation period (1970-2019) in Table 1. Included are the simulated water shortages for the current 
conditions scenario (Scen1). Data for the reduced supply scenario (Scen2) is presented in Table 2. 
After evaluating the metrics against the model results, it is recommended that “trigger” threshold for the 
metrics be the following: 

• C-BT quota less than 80% 

• Carryover Storage less than 2,400 AF 

• NRCS Streamflow Forecast below average 
 

If all three metrics fall below the threshold, then conditions dictate that the District should implement 
drought restrictions.  These are general guidelines that can be easily translated into operational policy. 
But the District should continue to evaluate each water year independently based upon its unique set 
of circumstances and maintain the ability to implement drought restrictions as deemed necessary.
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Chart 1. Model Results for Current Conditions Scenario (Scen1) and Reduced Water Supply Scenario (Scen2) 
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Table 1. Current Conditions Scenario (Scen1) 
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Table 1. Continued 
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Table 2. Reduced Water Supply Scenario (Scen2) 
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Table 2. Continued 



 

9  WWC    Water Resources Engineering 

 

SECTION 2: DROUGHT ACTIONS 

Water conservation to mitigate drought will focus upon residential customers’ outdoor water usage.  
This represents the largest volume of discretionary water usage within the North Weld District and 
provides consistency with other regional water providers’ proposed measures.  These measures are 
contained in three stages representing increasing drought severity and are summarized in Table 1.  
 
 

Table 1. Proposed Measures for the NWCWD Water Shortage Action Plan 

Residential customers 

 Days per 
week 
outdoor 
watering 

Surcharge 
on usage > 
6,000 
gal/month 

Estimated 
% 
demand 
reduction 
in outdoor 
usage 

Total 
reduction 
in annual 
system 
demand 

Stage 
1 

2 25% -- 
$3.88/1,000 
gal. goes to 
$4.85/1,000 
gal. 

25% 260 
acre-feet 

Stage 
2 

1 50% -- 
$5.82/1,000 
gal. 

50% 520 
acre-feet 

Stage 
3 

0 50% - 
$5.82/1,000 

100% 1,034 
acre-feet 

Non-Residential Customers 

Stage 
1 

2 NA NA  

Stage 
2 

1 NA NA  

Stage 
3 

0 NA 100% 400 
acre-feet 

     

     

 
Under the Stage 3 condition, there is no discretionary outdoor watering for landscaping allowed for 
any District customer, including non-residential customers (with possible exceptions yet to be 
developed).    
 
It is important to note that the proposed surcharge on usage is on a monthly basis and would be in 
addition to the Water Allocation surcharge on total annual usage already used by the District.  It 
should also be noted that the total estimated water use reduction is somewhat modest due to a 
relatively small residential sector, with savings representing less than 10 percent of total usage under 
Stage 1 and Stage 2 conditions, and about 20 percent under Stage 3 conditions.   
 
Achieving greater savings would require the District to develop conservation measures for non-
residential customers, such as for the large dairies accounting for a major portion of non-residential 
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demand.  These measures are necessarily industry-specific and are currently being examined by the 
District as part of larger water supply and infrastructure issues.   
 
 

SECTION 3: RECOMMENDATIONS 

We recommend the North Weld District incorporate the information and findings provided in this tech 
memo to develop an actionable drought mitigation policy. Drought triggers can be based upon the 
three water supply metrics (snowpack, C-BT quota, and carryover storage) which are typically known 
by the end of April. Using the water supply metrics as guides, the District can enact staged drought 
mitigation measures, as identified in Table 1. 
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  Williams & Weiss 
Consulting, LLC 

Tech Memo: draft 

To: Eric Reckentine, NWCWD General Manager 

From: Paul Weiss, WWC 

Date: May, 2023 

Re: Updates to the Water Supply Planning Model 

Introduction 

WWC has developed a computer simulation model to evaluate the North Weld District water supply 
system. The model simulates the performance of the water supply system over a 50-year period of 
record, using historical water supply and river flow data derived from 1970 to 2019. This 50-year 
period contains a wide range of hydrological conditions, most notably the 2000’s drought.  

In the fall of 2021 the simulation model was used to evaluate the District’s water supply and the 
system’s ability to meet customer demands during a critical drought sequence. For the 2000’s drought, 
the model projected water supply shortages for the District based upon the water rights portfolio and 
demand levels which existed at that time. 

This May 2023 model update incorporates the current demand levels and water rights portfolio. 
Relative to 2022, the District’s demands have shown a slight decrease. This update also evaluates the 
District’s system response to reductions in C-BT quotas during a drought sequence such as the 
2000’s drought. 

Model Updates 

District staff have identified a reduction in demands for the winter of 2023, and using this information 
the forecasted demand for 2023 is expected to drop by 2.5% compared to 2022. 

 Total North Weld 
Demand only (AF) 

Change from 
Previous Year 

2020 7,050.1 5.0% 

2021 7,290.8 3.4% 

2022 7,223.9 -0.9% 

2023 
Projected 

7,041.4 -2.5% 
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On the water supply side, the District has acquired additional units of C-BT for a total of 5130 units. 

 

Model Simulation Results 

The following graph identifies the projected system deficits which are expected to occur should this 
region experience a drought identical to the historical 2000’s drought. The 2000’s drought was a multi-
year drought with a recurrence interval of approximately 100 years. Other local water providers (cities 
of Fort Collins and Greeley) use a drought of this intensity and duration for appraising their water 
supply systems and evaluate its resilience to drought. 
 

 
 
As shown in the graph, the combination of additional supplies and reduced demand has resulted in 
decreased deficit projections. 
 

Impact of Reduced C-BT System Yields 

The drought sequence simulated in the planning model uses historical C-BT quota levels for 
computing the District’s annual C-BT allotments. The actual quota setting by Northern is a function of 
the projected streamflows for the upcoming year as well as the C-BT reservoir system’s carryover 
conditions from the previous year. It should be noted that prior to the 2000’s drought, both the State’s 
river basins and the regional Colorado River Basin had experienced a cycle of good water years in the 



 

 3  WWC    Water Resources Engineering 

 

late 1990’s and reservoir levels were at or above normal operating levels. Today, the C-BT west slope 
storage facilities (primarily Granby and Green Mountain reservoirs) are only slightly below 1999 
storage levels. But the Colorado River Basin reservoir system is at historic low levels. The largest 
storage facilities (Lake Mead and Lake Powell) are critically low. The two large upper Colorado River 
Basin storage reservoirs, (Blue Mesa and Flaming Gorge) are nearly 1.5 million acre-feet below their 
1999 storage levels. This is important as these facilities are used to make obligated deliveries to lower 
basin States during drought years. Without these supplemental reservoir releases there is the 
possibility for water right curtailment within individual states. The C-BT west slope water rights are 
junior in the Colorado River basin and could potentially be called out. 
 
From a planning perspective, the antecedent conditions which could affect C-BT quotas during a 
drought sequence should be evaluated to better understand the potential impacts to local water 
systems. Considering the historic low levels in the Colorado River Basin, it can be assumed that 
should another severe drought affect Colorado, the C-BT system storage rights may have reduced 
yields on the west slope and this would lead to reduced C-BT quotas for the east slope participants. 
To test the impacts to the District, two additional modeling scenarios were considered. One scenario 
has a moderate reduction (8%) in C-BT quotas, while the other has a more severe reduction (18%). 
The following table identifies the annual quotas used in the model under the baseline planning 
scenario, the moderate reduction scenario, and the severe reduction scenario: 
 

CBT QUOTA

Year Historical Moderate Severe

2000 1 0.8 0.8

2001 0.9 0.7 0.7

2002 0.7 0.6 0.5

2003 0.5 0.5 0.4

2004 0.6 0.6 0.5

2005 0.7 0.7 0.6

2006 0.8 0.8 0.7

2007 0.8 0.8 0.7

total 6 5.5 4.9

% red. 8% 18%   
 
The next table identifies the annual demand deficits under for the three corresponding scenarios: 
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SYSTEM DEFICITS (acre-feet)

Year Historical Moderate Severe

2000 0 0 0

2001 0 0 0

2002 0 0 508

2003 199 840 1686

2004 1326 1326 1960

2005 0 0 207

2006 0 0 557

2007 0 0 0

total 1525 2166 4918

% inc. 42% 222%  
 
When simulated through the planning model it is shown that these relatively small reductions in C-BT 
quotas translate to significant increases in the District’s drought deficits. This highlights the exposure 
that the District has to C-BT quota cuts and is a result of having a water rights portfolio heavily 
weighted to the C-BT system. 

 

Internal note: all scenarios included a 500 AFY lease with CSU 

Conclusion 

While the District’s water supply system is trending in a good direction with reduced demands and 
increasing supplies, the drought analysis does raise some concerns on the high dependency of the C-
BT system. It is recommended that the District continue to diversify its portfolio, acquiring native water 
rights (WSSC) and local storage. 
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Drought Analysis and 
Water Supply Model

Williams and Weiss Consulting March, 2020



Objectives

 Identify design drought using historical hydrology

 Develop a planning tool to evaluate performance of the water 
supply portfolio

 Apply planning tool to inform Policy Recommendations
 Water Rights acquisition and dedication

 Reservoir storage and pipeline delivery systems

 Effectiveness of drought management strategies

 Forecasting future demands and supplies



Design 
Drought

- 2000’s drought 
recommended for use 
in planning

-similar to design 
drought used by Fort 
Collins and Greeley

  



Water 
Management
Planning
Tool

 Most basic question
 how will the water supply system perform during wet, average and 

dry hydrologic conditions?

 More specific question
 If we experience the 2000’s drought again, will North Weld be able to 

meet all of its obligated demands?

 Water managers often use simulation models to test their systems 
raw water operations 

 Develop the most efficient operational plan

 Identify the system “firm yield”



North Weld 
Planning 
Model

 Simulates North Weld water supply operations on a monthly time-
step for a 50-year period of record (1970-2019)

 Monthly river yields based upon historical river flows and North 
Weld’s water rights portfolio (input to model)

 Monthly potable water demands based upon North Weld’s 
historical indoor and outdoor demand patterns (input to model)

 The model simulates the delivery of raw water supplies, from 
various sources, to Soldier Canyon Filter Plant

 Horsetooth C-BT

 Poudre River water rights

 Overland trail gravel pits

 The model also simulates the generation of wholly consumable 
effluent and the requirement to meet Poudre River return flow 
obligations



Poudre Basin



MODSIM 
network flow 
model 
developed at 
CSU. 
Used by several 
regional water 
providers.



Performing a 
System 
Analysis

 Step 1: develop water supply and water demand scenarios
 Monthly water supply yields for each water right

 Monthly potable demands

 Load monthly time-series data into MODSIM

 Step 2: parameterize model
 Set capacities on pipes/pumps/reservoirs

 Assign operational protocol

 Step 3: Execute simulation model

 Step 4: Process model output for review



Example: 
Simulate a 
current 
conditions 
scenario

 Water management question: Given the District’s existing water 
rights portfolio and demand levels, how will the system perform 
during a hydrologic cycle similar to the 2000’s drought?

 Modeling steps: develop inputs, modify network, execute model, 
summarize output



Historical 
Yields based 
upon current 
(2020) water 
rights portfolio



Demands 
based upon 
current (2020) 
customer 
base. Annual 
variability due 
to historical 
climate.



Summarize 
model output

Current 
Conditions 

760 AF deficit



Additional 
Model Runs

 Obligated demand coming online (225 AF/year, no new supplies)

 Termination of CSU lease (approx. 500 AF/year of CBT)

 Additional system storage provided by Knox Pit (approx. 750 AF)



Obligated 
Demand 

Slight increase 
in deficits



No CSU lease 

Significant 
increase in 
deficits



Knox Pit 

Some deficit 
reduction at 
beginning of 
drought



Tabular Data 
for Run 
Comparisons

Annual Deficits (acre-feet)

Current Obligated No CSU

YEAR Conditions Demand Lease Knox Pit

1990 0 0 0 0

1991 0 0 0 0

1992 0 0 1131 629

1993 0 0 94 98

1994 0 0 0 0

1995 0 0 0 0

1996 0 0 0 0

1997 0 0 0 0

1998 0 0 0 0

1999 0 0 0 0

2000 0 0 0 0

2001 0 0 0 0

2002 0 0 0 0

2003 0 37 906 330

2004 760 1230 1685 1687

2005 0 0 0 0

2006 0 0 128 152

2007 0 0 390 393

2008 0 0 0 0

2009 0 0 0 0

2010 0 0 0 0



Work Plan 
Moving 
Forward

 Master Plan Update (summer 2020)
 Sensitivity to C-BT quota ---→ diversify portfolio

 Local Storage

 Future basin development and effects on yields

 Evaluate effects of exchange potential limitation

 Test the effectiveness of demand restrictions
 Based upon customer class

 Develop demand and supply projections out to year 2050
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Future of Water and 
Immediate Impacts

April 26, 2022



State of the District

• Aging infrastructure in need of 

repair and upgrade

• Water supply/storage not 

adequate for drought 

protection

• Growth in region exceeding 

planning projections

• Agreements with Dairy Farms



Current Needs

• Approximately $70M to 

replace aging infrastructure

• Approximately $70M to 

upgrade existing/build new 

infrastructure to serve growth 

“already on the books”

• Approximately $100M for 

water supply and storage for 

drought protection



Response 
PREVIOUS

Asked for voters for a mill levy 
increase in 2019-2020 to address 
infrastructure needs – failed at the 
ballot

• Raised rates 7% each year

• Considering Nov. 2022 ballot 
issue

PENDING

Continued rate increases at 7% 
annually

Moratorium on new taps to discuss 
how to reduce demand due to new 
growth (partially lifted)

• Towns can now move forward with 
most taps that are currently under 
review/committed

Require developers to bring water to 
the table (no more payment in lieu)

Doubled Plant Investments

Create formal service agreements 
with Dairy Farms

Revisit town and District growth plans 
and projections. District needs to 
Master Plan again – evaluation of what 
we can and cannot provide (i.e., service 
caps into the future)

• Towns 

• Commercial

• Development within District



Dairy Farm Agreements

• Long-standing relationships

• Every account has specific 

water allocation and plant 

investment allocation

• Majority use more than their 

allocation with surcharges

• Results in 1,600- acre feet 

more water usage than supply 

in drought



Changes in the District

• You will have access to the water 
supply that you committed to the 
District

• Continue surcharges for overuse 
of water and capacity beyond 
allocation 

• The District cannot guarantee 
use of surcharge water in times 
of drought or curtailment

• Currently rolling out Flow Control 
Program 

• If you’re under allocated during drought or 
curtailment, the District will have to limit use 
to your original allocation
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Usage and Control Levels
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Next Steps
NEW MASTER PLAN

• Determine flows and water supply each customer needs to bring to the District in perpetuity

• Determine caps for all customer classes (commercial, development and Towns)

MORATORIUM

Entire system in moratorium for new taps (not already committed/approved)

CONTINUED INVESTMENT IN CRITICAL INFRASTRUCTURE 

• Plant expansion – 2019-2021 (bonds paid back by rate increases)

• New pipeline – 2024 (bonds paid back by rate increases)

LONG-TERM FUNDING SOURCE 

Pay for investments through rate increases or mill levy. Mill levy is cheaper.

WATER SERVICE AGREEMENTS

Revise Water Service Agreements to new capacity and water allocation limits



Rate Increase vs Mill Levy

5 Mill Levy would be an 

average monthly tax of 

$5.39 for Residential 

Customers



If We Do Nothing…

ZERO GROWTH

• District cannot accommodate any growth beyond current contracts. 

• Towns and developers must find another provider.

WATER USE RESTRICTIONS

Dairies still need to cut water usage and capacity use in times of drought or curtailment. 

CRITICAL INVESTMENTS TO PREVENT FAILURE

• The District will continue to raise rates to pay for critical infrastructure replacement and 

water supply only.

• Proposed mill levy increase could offset rates and provide needed funds for additional 

investments



Questions?
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MEMORANDUM 

 

TO: NWCWD BOARD 
CC:       

FROM: ERIC RECKENTINE 

DATE: OCTOBER 3, 2022 

SUBJECT:  COMMERCIAL SECTOR SURCHARGES, FLOW CONTROL, AND SURCHARGE REINVESTMENT 

 

 
This memorandum stems from concerns expressed by dairies at the Board of Director’s July and August 
2022 meetings regarding the levels and policies behind Plant Investment (PI) and Water Allocation 
surcharges.  These concerns were in response to PI fees nearing $4.00 per 1,000 gallons and Water 
Allocation surcharges being raised by the Board from $2.00 to $6.00 per 1,000 gallons following a 
recommendation to raise the Water Allocation surcharge to nearly $18.00 per 1,000 gallons .   
 
This limited analysis was conducted by staff, water resources and consulting team at Williams and 
Weiss, and Honey Creek Resources to provide timely and accurate information related to: 
 

• Dairy sector growth, water allocation shortages, plant investment shortages, rate of return 

related to surcharge reinvestments, infrastructure costs, and water acquisition costs. 

• To assist the Board in making informed decisions on surcharge and allocation policies.  This is 

accomplished by providing information and recommendations from staff and the legal and 

consulting team in relation to policy decisions and to risks associated with the dairy sector, and 

risks that the dairy customers place on the District.   

 
The analysis is limited in the sense that the information and resulting conclusions  are based on 
examination of nine of the largest dairies in the system, among the approximately 60 dairies and 
agricultural businesses the District serves.   However, it should be emphasized that the identified issues 
are likely common to most enterprises in this customer class.  

 

General Information 
From 2017 through 2021, the District has performed the following: 

• Acquired over 1,200 acre-feet of new water supplies at a cost of approximately $49,000,0000, 

averaging $41,000 per acre-foot. 

• Constructed approximately $41,000,000 of system improvements, averaging about $8.2 million 

annually.   However, this annual average is increasing at an increasing rate each year to serve 

growth and maintain reliable service. 

• Has spent $47,000,000 in operations and maintenance (O&M), or about $9.4 million per year. 

• Has received $80,000,000 in operational revenue.  

• Has received $65,000,000 in non-operation revenue.  

• Has maintained approximately $10,000,000 in operational and replacement reserve funds .  



North Weld County Water District 

  Page 2 of 4 

Overall, the District is running flat revenue to costs based on current rates and fees.  That is, all current 

revenues are needed to cover current costs.  In addition, the District issued $38,000,000 in bonds for 

transmission, distribution, and other upgrades, which will need to “cash flow” in order to maintain the 

District’s financial integrity. 

 

Preliminary Findings  
The growth rates, cost implications and water shortages reported in these preliminary findings comprise 

a significant portion of the issue at hand, but it should be reiterated that the customer class is much 

larger than these nine dairies.   

1. Usage at the nine dairies reviewed has increased by 100% over the period 2013-2021 and 

25% since 2017.  This equates to an annual compound growth rate nearly 6%.  It should be 

emphasized that this growth is on existing meters and does not represent an increase in the 

number of customers, PI revenues, Water Allocation revenues, or dedicated water supply. 

2. The increase in usage of the nine dairies since 2017 equates to 384 AF of additional water or 

96 AF of increase growth annually in usage.   For water supply alone, the tangible value of 

this foregone water supply – for nine dairies alone, exceeds $6,000,000 per year, with few 

signs of slowing down.   

3. By coincidence, the District’s current CIP budgets $6,000,000 per year for reliability-driven 

new water acquisitions.  This budget expense will be spread over all District customers.  In 

this light, it is apparent that District customers would be subsidizing water supply costs for a 

significant number of commercial customers who have exceeded their water allocations, 

with no resulting increase in reliability.  In fact, reliability is currently being reduced. 

4. The nine dairies examined have historically paid the District about $960,000 per year in 

water allocation surcharges when the surcharge level was set at $2.00/1,000 gallons.  Based 

on the current prices of raw water, this $2.00/1,000 gallon amounted to about 16% of the 

actual cost of additional water supply.  At a $6.00/1,000 gallons surcharge, these dairy 

customers are paying about $2,500,000 per year, or 45% of their annual usage increases.  At 

either level, the remaining District customers are effectively paying the difference.   

5. With C-BT units currently in the range of $62,500 per unit, and PI levels and Distance Fee 

levels totaling approximately $18,500 per tap, the following observations are offered: 

 

▪ As of the end of 2021, the nine dairies are collectively under-allocated in water 

at a level of approximately 1,478 acre-feet, representing a financial value of 

approximately $150,000,000.  If these nine dairies were held at their current 

water usage levels, a significant “if”, it would take approximately 140 years to 

fully reimburse the District at a surcharge of $2.00/1,000 gallons.  At a surcharge 

of $6.00/1,000 gallons, it would take about 50 years.  This assumes the District is 

willing finance this “correction”, and also illustrates that incremental measures 

to bring surcharges and current water costs in line with one another may take a 

long time.   

▪ The District operational water supply is flat with operational demand when the 

volume of water under a surcharge water estimated above, 1,478 AF, is 

subtracted from overall supplies.  Therefore, the District will be, or has already 
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entered into an operational supply deficit due to the current growth of the 

dairies, illustrated by just nine of the larger operations reviewed for this memo.    

▪ Water provided to the District by others will be used to make-up for under-

allocated dairies, thereby potentially causing shortages for customers in other 

customer classes, even in average or wet years. 

▪ The District is not keeping-up with the growth in the usage of water for dairies, 

shown to be increasing nearly 6% per year for the nine dairies reviewed.  The 

remaining District customers are bearing the financial and reliability burden 

associated with this high operational risk. 

▪ In addition, the nine dairies use 1.3 million gallons per day (MGD) of 

infrastructure capacity annually since 2021. That usage is beyond their 

purchased allocations. 

▪ The value of this capacity surcharge usage is estimated at $48,000,000. At 

current PI surcharge of $3.95/1,000 gallons, it would take the customers 25 

years to reimburse the District, assuming their water usage stays at current 

levels.  Note that the previous reinvestment program was voluntary for the 

dairies, so all ROI is based on maximum participation form the customer at their 

discretion. 

▪ This infrastructure over-usage equates to lost opportunities for the District 

because this capacity is currently fixed to these premises. 

▪ To maintain this current capacity the District needs to invest in additional 

infrastructure that will be financed through new customers’ and others’ PI fees.  

No policy required the Dairy’s to invest in this used capacity. 

▪ For both the Water Allocation and PI surcharges, the growth has outpaced the 

reinvestment and the nine dairies’ some of them find themselves in more water 

allocation and PI allocation annually year over year even with the reinvestment 

program in place. 

▪ With the actual dollar debt to the District increasing annually, along with lost 

opportunities (and revenues) related to capacity, the increase in additional CIP 

dollars and water acquisition dollars required will fall upon other ratepayers to 

and subsidize the growth of the commercial sector.  

Next Steps 
Use consultant’s assistance (Williams and Weiss and Honey Creek Resources) in analyzing entire 

commercial sector impacts of growth-related water supply and financial obligations, and potentially 

develop other solutions and recommendations or concerns missed in this preliminary assessment.    

Note that Williams and Weiss conducted water studies in 2019 and 2020 indicating that the drought 

deficit was about 1,400 acre-feet and the surcharge usage by the entire commercial class was also 

near 1,400 acre-feet.  At that point, it was apparent that surcharge usage had eaten-up drought 

reserves.  Since then, it has been determined that nine dairies alone use this much water over their 

allocations, exacerbating the problem. 

Obtain a legal analysis on applying water allocation or PI from surcharge to existing private meters : 

a. Why only one sector?  
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b. How is this funded? 

Finally, there may be some benefit of providing information about this issue to customers on a District -

wide basis.  Possibly, something like a water bill insert could be considered.   

 

Preliminary Recommendations 
 
Several recommendations are offered below: 
 

1. We do not recommend taking legal action to secure these lost revenues described above.  

2. Could leave the over-allocation surcharges for PI and water at their current levels, $3.95 and 

$6.00 per 1,000 gallons, respectively. However, we do not believe at this time it will have a 

usage reduction we recommend.   

3. Do not re-implement the Water Allocation or PI reinvestment program. 

4. Continue the flow control program. 

5. Re-evaluate the surcharge programs on effectiveness to stop commercial sector growth for 

overuse surcharge capacity and water allocation and recommend reevaluating and update the 

PI surcharge fee based on revised CIP estimates. 

6. Following the Regional Master Plan study – reduce usage at premises to a sustainable annual 

usage for both capacity and water usage and allow acquisition to those levels using 

development PI and water dedication polices. 

7. Develop a new policy related limiting use of residential meters for commercial purposes.   
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Commercial Sector Over Usage & 
Annual Max Usage 

8/2/2023 
DRAFT- Internal Use Only 

 

North Weld’s water usage reports from 2012 to 2022 were analyzed to determine the annual 

maximum usage per meter from the Top 9 Dairy Users. It was previously determined that these top 9 

dairies are using 425% over their allocated water supply. In order to address this problem, an in-depth 

analysis was performed by the Water Resources Staff. 

For each dairy, and each year, the total usage was added up over all their meters.  The highest 

water consumption was in 2021 (Figure 1). It was noted how the top two dairies influence the total 

consumption because their lowest consumptive year is the same or more than other dairies highest 

consumptive year. A line was added to the total usage graph, Figure 1, to show a reduction in usage by 

10%. The last five years of usage from 2018 to 2022 was averaged for all meters of the top 9 dairies.  In 

addition, a 10% water reduction per meter from the average of the last five years from each commercial 

dairy account was also included in the additional column added to Figure 1.   

 

Figure 1. Water usage from the top 9 Dairies from 2012 to 2022 with a line showing what 10% 

reduction would look like and the last column shows a 10% reduction from the 5-year average water 

consumption from each meter.  

This data was used to project usage and allocation into the future. A linear regression projected 

out to 5 years was calculated for both total usage from the top 9 dairies and for the allocation units 
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(Figure 2). Water usage continues to grow linearly while the allocation has not followed the same 

increasing trend. The Leprino Foods’ Greeley Cheese factory location completed their final phase of 

construction in 2017. This was also the first year of a major increase in water consumption from the 

dairies.  

An additional trendline was created to show a 10% decrease in the 5-year average water 

consumption from each meter and its’ projection out to 2027. This projection shows the magnitude of a 

suggested change in policy requiring a 10% reduction from the average can achieve.  

 

Figure 2. Linear regressions of the total usage from the top 9 dairies and their allocation units 

with the projected 10% reduction using the 5-year average water usage.   

An analysis of each of the account holder’s meters provides information on the potential to 

regulate the over usage of water from the commercial sector. The year of maximum usage per meter is 

shown in Figure 3, 2022 was the year with the most meters reaching the maximum usage.  
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Figure 3. Histogram of the number of meters at their max year.  

Summary 

 The maximum usage of water was 2,088 acre-feet in 2021 from all dairies combined. A 10% 

reduction in that usage would be a decrease of approximately 208 acre-feet, bringing the total to 1,879 

acre-feet which would be slightly lower than the 2019 actual total usage. In Water Year 2022, North 

Weld’s total usage was 7,224 acre-feet. If the proposed decrease is implemented in Water Year 2023, 

the projected total usage would be approximately 7,000 acre-feet. 

For each meter in the account holders’ profile, the maximum usage was determined, and which 

year maximum usage occurred (Appendix 1). On a meter-by-meter analysis, 2022 was the year when the 

most meters showed maximum usage. The difference between 2021 and 2022 is the top two dairy’s 

usage.  

The commercial dairy sector of North Weld’s water users shows increasing consumption. Over 

the ten-year data availability period, water consumption has increased from 850 acre-feet in 2012 to 

2,018 acre-feet in 2022. It is significant that 7 of the 9 largest dairies had their highest usage between 

2021-2022 with 4 of 9 having their highest usage in 2022 when the flow control program was 

implemented (Appendix 2). Further comparison and analysis into where flow control meters were 

installed could aid in the decision making for reduction practices.   
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Appendix 1. Top 9 Dairy accounts annual max usage per meter and year of maximum usage.  

Dairy Meter Max 
(kgal) 

Max 
(AF) 

Year of 
Maximum 

Flow Control 
Valve 

                                                                                                                                                                                                                                                                                                                                                                                                                      
1 

A 1115 3.45 2022  

B 125570 389.26 2021 Yes 

C 13506 41.86 2021 Yes 

D 1354 4.19 2022  

2 A 309 0.95 2017  

B 1734 5.37 2018  

C 651 2.01 2017  

D 83 0.25 2017  

E 327 1.01 2020  

F 54 0.16 2021  

G 397 1.23 2020  

H 15839 49.10 2019  

I 93978 291.33 2020 Yes 

J 3426 10.62 2016 Yes 

K 12326 38.21 2016  

L 3851 11.93 2017  

M 40247 124.76 2020 Yes 

3 A 9744 30.20 2019  

B 85440 264.8 2022 Yes 

4 A 156 0.48 2020  

B 151 0.46 2021  

C 31673 98.18 2021  

D 54 0.16 2018  

5 A 78 0.24 2017  

B 398 1.23 2019  

C 86883 269.33 2022 Yes 

6 A 253 0.78 2022  

B 2937 9.10 2012  

C 214 0.66 2012  

D 818 2.53 2019  

E 69924 216.76 2021 Yes 

F 8439 26.16 2016  

7 A 2806 8.69 2014  

B 38597 119.65 2022 Yes 

C 576 1.78 2015  

8 A 859 2.66 2014  

B 34177 105.94 2022 Yes 
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C 120 0.37 2022  

D 619 1.91 2022  

9 A 29777 92.30 2019 Yes 

B 319 0.98 2022  

C 444 1.37 2020  

D 6264 19.41 2022  
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Appendix 2. Total usage per year for Top 9 Dairy Farms, all values in acre-feet. Bold indicates maximum 

usage in data table.  

 

 

Dairy 
Number 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

1 261.42 231.93 273.55 327.16 354.89 387.25 393.51 398.47 422.76 434.02 407.50 

2 80.13 162.82 298.25 319.74 363.49 712.37 579.12 484.41 511.80 435.58 446.69 

3 165.78 153.92 164.02 182.79 205.26 209.10 216.91 214.66 226.43 260.16 264.86 

4     37.85 210.04 228.33 238.64 255.34 264.88 270.25 

5 165.88 145.18 185.51 185.54 206.53 195.41 214.46 218.76 205.53 253.70 200.24 

6 29.26 62.25 75.86 89.74 103.43 119.78 123.40 122.36 122.70 126.34 127.89 

7     23.00 36.20 52.75 80.76 96.22 99.20 86.12 

8 100.76 100.90 97.01 99.45 95.25 106.12 111.79 112.71 105.18 111.92 105.22 

9 47.47 48.23 57.62 58.90 67.76 73.18 69.98 80.55 90.72 102.13 109.81 
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