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Introduction

The tenth annual report documents activities that occurred during the July 1, 2022, to June 30,
2023, timeframe for both the Monitoring and Modeling Committees (Committees) established
by Comprehensive Agreement #1 (CA#1). This contractual agreement was scheduled to be an
eight-year project with all Parties contributing a total of $5.6 million dollars to monitor, model,
and document the hydrology of the Big Chino Sub-basin and the headwaters of the Upper Verde
River. Although it was expected the overall project would result in a completed groundwater
flow model by this time, the work continues.

Since late 2012, the Committees have worked to implement the Data Collection and Monitoring
Plan (DCMP) for the purpose of developing an improved numerical groundwater flow model of
the Big Chino Sub-basin as described in the exhibits attached to CA#1 (City Contract No. 2013-
058). Monitoring continues for this project in an effort to better characterize the hydrology of
the Big Chino Sub-basin and provide support for modeling efforts. Few monitoring contracts
from the 2012-2020 timeframe remain active, but those that are active continue to yield
additional high-quality data for the model project. Earlier annual reports contain detailed
information related to those earlier monitoring contracts. Only active monitoring contracts are
presented in this annual report.

Groundwater modeling work commenced with Golder Associates Inc., now known as WSP USA,
Inc. (WSP) in February 2017. The project is outlined in City Contract No. 2017-246 and its
amendments. This portion of the project has been as intensive as the monitoring contracts.
Modeling project delays continued through the FY23 fiscal year, and these delays are discussed
in this report. This report provides greater focus on the modeling contract and its associated
activities.

The overall report is comprised of the following sections:

e project background,

e Fiscal Year 2023 (FY23) accomplishments,

e financial summaries, and

e updates on monitoring and modeling activities required to fully execute CA#1 objectives.

Background

At a joint meeting on September 19, 2012, the Councils for the City of Prescott and the Town of
Prescott Valley unanimously approved a comprehensive water monitoring and groundwater



modeling agreement with Salt River Project and Salt River Valley Water Users’ Association (SRP)
regarding the Big Chino Water Ranch Project. The CA#1 agreement was authorized by SRP’s
Board on September 10, 2012.

CA#1 evolved over two years of discussions among Prescott, Prescott Valley, and SRP (“the
Parties”) to implement a plan consistent with the February 11, 2010, Agreement in Principle (AIP),
City Contract No. 2010-128. The AIP resolved longstanding differences pertaining to water rights
in the Big Chino Sub-basin, set forth a framework for future agreements, and ended litigation
between the Parties regarding plans to pump groundwater from the Big Chino Sub-basin as
authorized by Arizona Revised Statutes - §45-555, and required the Communities to mitigate their
impact from Big Chino Sub-basin water withdrawals on the flow in the Upper Verde River.

CA#1 established a program for enhanced water monitoring and modeling of groundwater flows
in the Big Chino, confirmed rights to water arising from within the Prescott Active Management
Area, and achieved a mutual agreement by all the Parties not to challenge those rights. CA#1 is a
long-term commitment to construct, implement, and maintain the monitoring and modeling
program, with the Parties sharing in the long-term cost.

The goals of the DCMP (City Contract No. 2013-058, Exhibit 4) are to:

e Improve the understanding of the hydrologic relationship between groundwater and
surface water in the Upper Verde River area.

e Act as an early warning system for the Upper Verde Springs.

e Collect data that may be used to distinguish groundwater pumping from the Big Chino
Water Ranch from natural system variability and the impacts of groundwater pumping by
others.

e Develop the ability to relate regional groundwater and surface water observations to
future groundwater model calibration and verification.

e Determine if additional data are needed.

e Provide data for development of a numerical groundwater flow model.

The primary objective of the numerical groundwater flow model is to, “...develop a multilayered
numerical groundwater flow model of the Big Chino Sub-basin and surrounding area that can
inform resource managers about potential effects of groundwater pumping on the
potentiometric surface, evapotranspiration, stream baseflow, and spring discharge” (Source: City
Contract No. 2013-058, Exhibit 3). Further, the specific objectives are as follows:
e Test the validity of alternative conceptual flow-system models using iterative
recalibration of a specified region in the Northern Arizona Regional Groundwater Flow
Model.



Define and collect the hydrogeologic data needed to discern between ambiguous
conceptual models tested during the first objective.

Conduct a model-based analysis of stream and spring discharge depletion that may result
from groundwater pumping at identified locations and specified amounts in the Big Chino
Sub-basin and from changes in climate conditions.

Determine the proportional impacts to groundwater levels and discharge to surface water
sources caused by various sources of pumping in the Big Chino Sub-basin.

Use the model to select three or more locations for monitoring wells that could be used
in conjunction with the model, as alert or action indicators for alternative management
of groundwater resources in the Big Chino Sub-basin.

Note these objectives were part of the original CA#1, Exhibit 3 where the USGS would be the lead
investigator. The work was ultimately completed through a competitive process where WSP was

selected.

Summary of FY23 Accomplishments

Meetings

Monthly meetings of the Monitoring and Modeling Committees continued. Those
monthly meetings frequently included WSP, and the Specialized Technical Consultants
(STCs), (i.e., LRE Water and Matrix New World Engineering) to discuss progress-to-date
on the various hydrologic conceptual models, and their corresponding draft numerical
groundwater flow model.

Meetings — WSP Focused

From April 2022 into late summer of 2022, meetings increased substantially to discuss
guestions and concerns about the modeling work products that were being developed by
both WSP and the STCs. WSP prepared and submitted to the CA#1 Parties the document,
“Responses to Comments and Path Forward, Big Chino Sub-basin Groundwater Flow
Model” dated August 11, 2022, to address comments made during the listening sessions.
The Parties, with their STCs, reviewed the August 11, 2022, document and two additional
meetings were held on August 26, 2022, and August 29, 2022. The Parties then provided
feedback related to the “path-forward” in a table format where each WSP Proposed
Change was listed and a corresponding column of Short Notes for Discussion (STC
recommendations) explained how those proposed changes were viewed.



The Parties, with their STCs and WSP, met on Friday, September 9, 2022, to discuss the
table of concerns submitted to WSP. During this meeting WSP requested additional data
from the STCs.

WSP emailed and requested a copy of “Phase 2 — Big Chino Sub-basin Data Collection and
Monitoring Program, March 2019” on Wednesday, November 9, 2022. WSP also provided
comments on data requests from the STCs during the September 9, 2022, meeting. WSP
stated the Contract Allowance Authorization No. 4 will be submitted by November 16,
2022.

On November 18, 2022, the Parties emailed WSP with comments from the STCs
addressing the requests from WSP in their email dated November 9, 2022.

The Parties and WSP held a meeting on January 19, 2023, requesting an update on the
Contract Allowance Authorization No. 4 that was expected to arrive in November 2022.
On January 31, 2023, WSP emailed the Contract Allowance Authorization No. 4 which
included an updated project schedule and budget.

The STCs joined the monthly modeling meeting on February 8, 2023, to discuss WSP’s
Contract Allowance Authorization No. 4.

On March 1, 2023, the Parties emailed WSP comments on the Contract Allowance
Authorization No. 4 submitted on January 31, 2023, before finalizing the contract for
signatures and approval.

On May 4, 2023, the Contract Allowance Authorization No. 4 was finalized, signed and
submitted by WSP to the Parties.

On May 17, 2023, the Parties, STCs and WSP had a meeting to “kick-off” the new Contract
Allowance Authorization No. 4. WSP agreed to submit an updated project schedule and
begin work on Conceptual Model #4 immediately after this date.

Note, during this timeframe the project’s main contact changed to Mr. Adam Finch, WSP Vice

President, Commerical Management. The project continued to be supported by WSP

scientific staff David Carr and Joanna Morena, with consultant Betsy Semmens of BAS

Groundwater Consulting performing subcontracting work.

Meetings — Principal Focused

On December 5, 2022, the project held a meeting of the Principals identified in the CA#1
contract. Those Principals were City of Prescott Manager Michael Lamar, Town of
Prescott Valley Manager Gilbert Davidson, and SRP Director of Water Rights and Contracts
Chuck Podolak. Each Parties’ Technical Representative attended in-person, and the
Specialized Technical Consultants joined virtually to address model questions.



Executed Documents or Coordinated Activities

e City Contract No. 2017-046 was executed on May 4, 2023. This contract was with WSP
USA, Inc. for Contract Allowance Authorization No. 4 — Hydrogeological Modeling Services
for Big Chino Sub-basin Groundwater Flow Model dated January 31, 2023

Public Information

e City of Prescott website:
https://www.prescott-az.gov/water-sewer/water-management/big-chino-water-
ranch-project/

e Town of Prescott Valley website:
https://www.prescottvalley-az.gov/1260/Water-Resource-ManagementStrategy

e SRP website:
https://www.watershedconnection.com/projects/big-chino.aspx that includes an
overview of the CA#1 Monitoring and Modeling program and Flowtography,
https://www.watershedconnection.com/projects/flowtography.aspx

Reports Completed

e Big Chino Sub-basin Water Monitoring Project, July 1, 2022 — June 30, 2023 (Appendix I)

Financial Summary

In accordance with CA#1, the Parties fund the project with annual contributions to an account
managed by the City of Prescott. All monies had been paid into this project as of FY19.

The overall monitoring project account balance and FY23 expenditures as of June 30, 2023, were
$682,297.64 and $116,823.76, respectively. Similarly, the overall modeling project account
balance and FY23 expenditures as of June 30, 2023, were S0 and $0, respectively. Most remaining
CA#1 funds now reside in the monitoring portion of the budget, as the modeling funds have been
used at a higher rate in recent years, but the modeling budget can continue to be infused with
the funds remaining within the monitoring budget as needs arise. Over the course of the project
$386,936.48 has been transferred from the monitoring funds to the modeling funds. These
overall project funds have limited encumbrances with ongoing contracts, but those
encumbrances are not reflected above nor in the values shown in Table 1. A detail of
expenditures for FY23 only is shown in Table 1.


https://www.prescott-az.gov/water-sewer/water-management/big-chino-water-ranch-project/
https://www.prescott-az.gov/water-sewer/water-management/big-chino-water-ranch-project/
https://www.prescottvalley-az.gov/1260/Water-Resource-ManagementStrategy
https://www.watershedconnection.com/projects/big-chino.aspx
https://www.watershedconnection.com/projects/flowtography.aspx

Table 1 — Contract Expenditures in FY23

Contractor Name, Number Description Amount

SRP, Contract No. 2022-154! New Stream Gages

(formerly 2014-001, 001A1, and (Flowtography and weather $90,579.06
001A2) equipment)

SRP, Contract No. 2022-1541

(formerly 2014-001) Existing Stream Gage (Headwaters) $25,822.07
SRP, Contract No. 2022-154! . . .

(formerly 2014-001) Existing Monitor Well (Gipe) SO
USGS, 23ZFJFA00418002 SW Gauging (WV) SO

Installation of monitoring
equipment and data collection

Monitoring Total $116,823.76

ADWR IGA Contract No. 2020-136 $422.63

Golder Associates (WSP), Contract No.
2017-246 with Amendment 1-6, and Modeling Contract SO
Contract Allowance Authorizations?

Modeling Total SO
Combined Total $116,823.76

Note: these expenditures are broken down by the original financial accounts structure that identified costs by the descriptions
shown.

1 On June 23, 2022, the City and SRP executed a new agreement that maintained equipment sites that will now become longer-
term data collection points. Some equipment will be phased out including the Gipe well that was removed from the monitoring
network due to becoming inaccessible.

2 Work was completed under Contract 2014-160A4. On January 13, 2022, the USGS and City entered a new Fixed Cost Agreement
(23ZFJFA0041800) for ongoing operation of the Williamson Valley Wash gauge (station number 09502800) for one-year, October
1, 2022, to September 30, 2023. The new agreement states the billing will be no later than 30-days after the end of the billing
period (September 30, 2023).

3 The last contract amendment (2017-246A6) was executed on June 2, 2023. The last contract allowance authorization (4) was
executed on February 27, 2023.

The initial timeframe for contributions has expired. As a result of overall project savings, funds
are available for ongoing expenses in the near-term, subject to the Parties consensus for use.
Future contributions may be necessary if additional work is planned and approved by the CA#1
Parties.

Monitoring Project — EQuipment

Since the commencement of the project, the Parties and their STCs have worked with ADWR,
USGS, Yavapai County Flood Control District, and others to develop a network of monitoring
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equipment in the Big Chino Sub-basin. This equipment, and the resulting data inventory, supports
the development and testing of the groundwater flow model.

No new equipment was installed in FY23 except where needed to replace broken or missing
equipment due to run-off events. Existing data collection types are listed below, and their basic
details are shown in maps, figures, and tables in the appendices.

e Streamflow Monitoring — See Appendix | for SRP’s Big Chino Sub-basin Water Monitoring
Project, July 1, 2022 — June 30, 2023, Annual Report for CA#1 Monitoring Committee.
Additional references are made to this report’s equipment in Appendices Il and llI,
Figures 4-6.

e Groundwater Level Monitoring — See Appendix Il for tabular information and Appendix
I, Figures 1-3 for figures showing location and basic data

e Weather Monitoring — See Appendix Il for tabular information and Appendix Ill, Figures
7-8 for figures showing locations and basic data

e Crop Survey and Estimated Crop Water Use — See Appendix lll, Figures 9-1 to 9-5.

Monitoring Project — Analytical Results and Data Collected

The results of data collection and data interpretation efforts are provided in separate reports and
databases produced and managed by each responsible agency, as detailed below. One of the
duties of the CA#1 Monitoring Committee is to coordinate and monitor these data collection and
reporting efforts to produce results that are useful for the groundwater modeling and monitoring
purposes outlined in CA#1. A brief explanation of active contracts or in-kind efforts are
documented below.

Groundwater Monitoring — Groundwater level monitoring efforts continued to be completed

through traditional water level monitoring efforts (index lines and basin sweeps) by the Arizona
Department of Water Resources (ADWR). ADWR annually collects water levels at select wells
(Index lines) in the project area as part of their Basic Data program and basin-wide sweeps that
are generally scheduled every five (5) years. The last “sweep” of the Big Chino Sub-basin occurred
during February through May 2022. The Parties hold a contract with ADWR, IGA Contract No.
2020-136, for additional measurements at the new monitoring wells that were drilled as part of
CA#1 (generally identified with “MW-4b to 4g”). This IGA remains in effect until June 30, 2024.

Streamflow Monitoring — monitoring of streamflow in the Big Chino Sub-basin is conducted by
SRP Aquifer Management and Data Analytics, and USGS under contract with the CA#1 project.
The USGS also maintains other stream gauges in the area, but those efforts are outside of the
CA#1 contract. Further, flow stage data is collected by Yavapai County Flood Control District




(YCFCD) for their flood warning purposes, and several new locations were installed that were
deemed beneficial to both YCFCD and CA#1 needs. The Parties appreciated that YCFCD assumed
the cost of these gauges.

Efforts by SRP

SRP Aquifer Management and Data Analytics collects streamflow data and other
information at ten (10) locations in the Big Chino Sub-basin under the previously noted
contract with the Parties. During July 2022-June 2023, flows were observed at all
locations. In March 2023, an intense weather system over existing snowpacks in the
higher elevations resulted in 5 monitoring locations sustaining equipment damage or
channel modification. The complete FY23 report is attached as Appendix I. The annual
hydrographs are in Appendix Ill.

Efforts by USGS

The USGS operates several stream gauges in the Big Sub-basin. The Williamson Valley
Wash near Paulden, AZ gauge (station number 09502800) is funded through the CA#1
program (renewed annually), and the Verde River near Paulden, AZ gauge (station
number 09503700) is funded through a separate program with SRP, the USFS, and the
USGS. In 2017, USGS installed the Big Chino Wash at Paulden, AZ gauge (station number
09502830). This gauge is shown to be currently unfunded by the USGS and was subject to
be discontinued on May 7, 2023. Streamflow records for these sites are maintained by
the USGS in their online database,
https://waterdata.usgs.gov/az/nwis/current/?type=flow

Site locations for the first two gauges are shown on Appendix lli, Figure 4.
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e Efforts by YCFCD

YCFCD collects flow stage data at four (4) locations in the Big Chino Sub-basin: Ashfork
Draw at 1-40 (ID 3868), Partridge Creek at 1-40 (ID 3873), Big Chino Wash at Highway 89
(ID 3828), and Walnut Creek at Walnut Creek Bridge (ID 410). The CA#1 Committee and
SRP Aquifer Management and Data Analytics evaluated these sites for their usefulness in
converting flood stage data into streamflow records. Of the listed sites only the Walnut
Creek Bridge stage data has been used for calculating streamflow. In FY23, the Walnut
Creek site had significant channel alterations which will require the radar sensor to be
relocated to a new location on the bridge (personal communication with M. Massis on
9/15/2022).

Climate and Weather Monitoring — The CA#1 Parties reference other agencies that collect and

make climate assessments. Those are listed in Appendix Il, Climate Monitoring, Publicly
Accessible Repositories for Climate Data. Efforts to track specific weather stations, both installed
with CA#1 funds or in partnerships with other agencies, are listed in Appendix I, Climate
Monitoring, Existing Weather Stations in the Big Chino Sub-basin. These weather stations are
also shown in Appendix Ill, Figures 7-8. During FY23 the accumulated precipitation in the CA#1
study area ranged from approximately 14 inches to 31 inches.

Crop Surveys and Estimated Crop Water Use — The USGS and ADWR have had a longstanding
contract to conduct crop surveys in what ADWR determines to be critical basins for observation.

The Big Chino Sub-basin is not a location that is monitored every year. As such, the USGS, in
contract with SRP, conducts crop surveys in the Big Chino Sub-basin. The results for 2022 are
shown in Table 2 and illustrated in Appendix Ill, Figures 9-1 through 9-5. Each year the CAl
Parties seek the compiled data for inclusion in their annual report. The basic conclusions that can
be drawn from 2022 data include:
e Approximately 24% of the irrigable lands that were surveyed were being irrigated in 2022
(991 acres cropped).
e Approximately 1,320 acre-feet were calculated based on consumptive use to irrigate this
year’s cropping pattern.
e Approximately 1.3 acre-feet was used per crop acre.
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Table 2 — 2022 Crop Survey (Acres Irrigated)

(acre-feet)

Crops Il.:il;p:;ino Paulden g:Lr;(ut Williamson Z::;?:‘. Total
ALFALFA 0 0 3 0 9 12
GRASS 0 55 99 635 0 789
GRAIN 0 0 0 6 0 6
PASTURE 0 0 8 92 0 100
SoD 0 61 0 0 0 61
VEGETABLE 0 23 0 0 0 23
Total Crop Acres 0 139 110 733 9 991
No Crop Evident 1878 343 142 636 91 3090
Calculated

Consumptive Use 0 191 136 974 19 1320

Modeling Project

Groundwater flow modeling was identified in Exhibit 5 of the CA#1 contract to be an intensive 3-
year, $1.2 M effort to develop a defensible computerized groundwater flow model of the Big

Chino Sub-basin. In early 2017, City Contract No. 2017-246 with WSP was executed.

The contract and its amendments are listed in Table 3. Original cost estimates were generated
based on 2007 costs which remained in place when the CA#1 contract was executed in 2012, and
increased costs have been addressed in subsequent contract amendments, which are also shown
in Table 3. Other conditions addressed in the amendments include greater than expected volume
of data sets, extended completion dates for monitoring contracts, increased review, increased
coordination between WSP and the STCs, challenges related to attempting to develop and test
three (3) conceptual models, and administrative changes needed as Golder became/was

acquired by WSP.
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Table 3 — Contracts and Associated Costs of the CA1 Project

Contract No. Date Executed Amount Completion Date
2017-246 2/28/2017 $1,149,300.00 3/31/2020
2017-246A1 12/5/2019 $277,460.00 12/31/2020
2017-246A2 1/5/2021 S0 9/22/2021
2017-246A3 7/1/2021 $241,959.00 7/15/2022
2017-246A4 7/20/2021 SO 8/30/2022
2017-246A5 9/8/2022 SO 4/30/2023
2017-246A6 5/4/2023 SO 7/18/2024
Final Cost $1,668,719.00 Anticipated FY23

As detailed in the Meeting — WSP Focused section above, there was an extended work-stoppage
concurrent with the agreement between the Parties and WSP on the “Path Forward” document.
Although the Parties responded March 2023 with Contract Amendment 6, WSP didn’t fully
execute it until May 4, 2023. This work-stoppage on the project during preparation and review
of documents, and associated meetings is also discussed in the above report section, Financial
Summary. No invoices were received from WSP during FY23. When the original contract is
compared to the current contract amendment, the project timeline overall has been extended
by 4 years and required additional funding. Based on WSP’s June 14, 2023, Gantt chart the final
report is identified with an anticipated completion date of August 14, 2024.

Conclusions

Activities for the FY23 project year continued to focus on development of the groundwater flow
model, and the newly amended timeline for completion of the Big Chino Sub-basin model is early
FY25. The reasons for this extension centered around the STC’s concerns about the groundwater
models as drafted in June 2022. As of the date of this annual report, the contract with WSP has
been extended (City Contract No. 2017-246A6) to July 15, 2023, due to delays by WSP in their
signing of the contract amendment. The end of their working timeline has moved to August 15,
2024.

Monitoring will continue through the coming fiscal year. All monitoring contracts are in order and
operating as planned as of the date of this report.
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The project’s financial position remains strong and cost savings measures continue to be assessed
and taken when possible. Communication among the Parties, with their STCs, and with the
relevant contracted agencies (e.g., ADWR, USGS, etc.) will continue as planned or as needs arise.

Future work includes both the monitoring and modeling components of CA#1. The existing
monitoring contracts will continue but will need assessment as those contracts expire or data
collection is no longer needed at those sites. As the model development advances, the Parties
will begin planning for model scenario development and execution. The Parties technical
representatives plan to reestablish a timetable and the documents for regular presentation to
the CA#1 Principals.
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Climate Monitoring

Publicly Accessible Repositories for Climate Data

Agency Name

Data Portal

- Camp Wood — CPWA3

- Ashfork — ASFA3

YCFCD https://yavapaiaz.gov/ycflood/
USGS Arizona http://waterdata.usgs.gov/az/nwis/rt
NWS-HADS https://hads.ncep.noaa.gov/

https://hads.ncep.noaa.gov//cgi-

bin/hads/interactiveDisplays/displayMetaData.pl?ta

ble=dcp&nesdis id=CE2280DC

https://hads.ncep.noaa.gov//cgi-

bin/hads/interactiveDisplays/displayMetaData.pl?ta

ble=dcp&nesdis id=F001D610

Historic Climatic Data

http://www.wrcc.dri.edu/summary/climsmaz.html
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Figure 9-1: Big Chino Crop Survey
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Figure 9-2: Big Chino Crop Survey

2022 at Williamson Valley
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Figure 9-3: Big Chino Crop Survey
2022 at Upper Big Chino
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Figure 9-4: Big Chino Crop Survey
2022 at Wainut Creek
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Figure 9-5: Big Chino Crop Survey
2022 at Turkey Canyon
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