
  

Comprehensive Agreement No. 1 

Sixth Annual Report 
FY19 

(July 1, 2018 �± June 30, 2019 ) 

 
 

 

Prepared by: 

         

September 30, 2019 



 
 
 

1 
 

 Comprehensive Agreement #1  
Prescott/Prescott Valley/SRP  

Monitoring/Modeling Committee  
FY19 Annual Report   

(July 1, 201 8 �± June 30, 201 9) 
 

Introduction  
 

The sixth annual report documents the progress of the Monitoring and Modeling 
Committees (Committees) established by Comprehensive Agreement #1 (CA#1).  Since 
late 2012, the Committees have worked to implement the Data Collection and Monitoring 
Plan (DCMP) for the purposes of developing an improved numerical groundwater flow 
model of the Big Chino Sub-basin as described in the exhibits attached to CA#1.  These 
efforts include the installation of monitoring equipment required to generate the data sets 
necessary for an improved groundwater flow model, to establish long-term hydrologic 
records, and to provide information for future adaptive management approaches in the 
basin.  This report contains: project background, Fiscal Year 2019 (FY19) 
accomplishments, financial summaries, and the ongoing monitoring and modeling efforts 
required to fully execute the 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 the Salt River Valley Water 
�8�V�H�U�V�¶���$�V�V�R�F�L�D�W�L�R�Q (SRP) regarding the City's Big Chino Water Ranch Project.  The CA#1 
agreement �Z�D�V���D�X�W�K�R�U�L�]�H�G���E�\���6�5�3�¶�V���%�R�D�U�G on September 10, 2012. 

 
CA#1 evolved over two years of discussions among Prescott, Prescott Valley, and SRP 
���³�W�K�H���3�D�U�W�L�H�V�´�� to implement a plan consistent with the February 11, 2010, Agreement in 
Principle (AIP) among the same Parties. 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 regarding plans to pump groundwater from the Big 
Chino Sub-basin as authorized by Arizona state law. 

 
CA#1 set forth 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 Parties not to challenge 
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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 are to: 

 
�¾ �,�P�S�U�R�Y�H�� �W�K�H�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �R�I�� �W�K�H�� �K�\�G�U�R�O�R�J�L�F���U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q�� �J�U�R�X�Q�G�Z�D�W�H�U��

�D�Q�G���V�X�U�I�D�F�H���Z�D�W�H�U���L�Q���W�K�H���8�S�S�H�U���9�H�U�G�H���5�L�Y�H�U���D�U�H�D�� 
�¾ �$�F�W���D�V���D�Q���H�D�U�O�\���Z�D�U�Q�L�Q�J���V�\�V�W�H�P���I�R�U���W�K�H���8�S�S�H�U���9�H�U�G�H���6�S�U�L�Q�J�V�� 
�¾ �&�R�O�O�H�F�W���G�D�W�D���W�K�D�W���P�D�\�� �E�H���X�V�H�G���W�R���G�L�V�W�L�Q�J�X�L�V�K���J�U�R�X�Q�G�Z�D�W�H�U���S�X�P�S�L�Q�J���I�U�R�P���W�K�H���%�L�J��

�&�K�L�Q�R�� �:�D�W�H�U�� �5�D�Q�F�K�� �I�U�R�P�� �W�K�H�� �L�P�S�D�F�W�V�� �R�I�� �J�U�R�X�Q�G�Z�D�W�H�U�� �S�X�P�S�L�Q�J�� �E�\�� �R�W�K�H�U�V���� �D�Q�G��
�Q�D�W�X�U�D�O���V�\�V�W�H�P���Y�D�U�L�D�E�L�O�L�W�\�� 

�¾ �'�H�Y�H�O�R�S���W�K�H���D�E�L�O�L�W�\���W�R���U�H�O�D�W�H���U�H�J�L�R�Q�D�O���J�U�R�X�Q�G�Z�D�W�H�U���D�Q�G���V�X�U�I�D�F�H���Z�D�W�H�U���R�E�V�H�U�Y�D�W�L�R�Q�V��
�W�R���I�X�W�X�U�H���J�U�R�X�Q�G�Z�D�W�H�U���P�R�G�H�O���F�D�O�L�E�U�D�W�L�R�Q���D�Q�G���Y�H�U�L�I�L�F�D�W�L�R�Q�� 

�¾ �'�H�W�H�U�P�L�Q�H���L�I���D�G�G�L�W�L�R�Q�D�O���G�D�W�D���D�U�H���Q�H�H�G�H�G�� 
�¾ �3�U�R�Y�L�G�H���G�D�W�D���I�R�U���G�H�Y�H�O�R�S�P�H�Q�W���R�I���D���Q�X�P�H�U�L�F�D�O���J�U�R�X�Q�G�Z�D�W�H�U���I�O�R�Z���P�R�G�H�O�� 

 
 
Summary of Annual Accomplishments  

 

Meetings 
�x Monthly meetings of the Monitoring and Modeling Committees 
�x Supplemental meetings to discuss technical issues with contract holders, 

Specialized Technical Consultants (STC) and/or Golder Associates, Inc.  
(9/19/2018, 10/1/18, 11/5/18, 11/6/18, 11/28/18, 3/29/19, 5/8/19, 6/3/19, 6/26/19) 

 
Executed Documents or Coordinated Activities 

�x USGS - City Contract No. 2014-160A3 (July 2018) increased funding with a 
USGS cost share of $60,175.00 

�x Golder �± City Contract No. 2017-246 (December 2018) contract allowance 
authorization #2 

�x USGS - City Contract No. 2017-143A1 (April 2019) a not cost extension 
 

Funding Contributions -All parties made monetary contributions for the Monitoring and 
Modeling Plan for FY19 per CA#1 

 
Public Information 

�x City of Prescott website �± continual updates  
�x City of Prescott Council Subcommittee for Water Issues 
�x City Water Education Series �± WaterSmart Drop by Drop (September 2018) 
�x Town of Prescott Valley website 
�x SRP website http://watershedconnection.com that includes an overview about 

the CA#1 Monitoring and Modeling program. 
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Reports Completed 
�x Big Chino Sub-basin Water Monitoring Project, July 1, 2018 �± June 30, 2019 

Annual Report.  See Appendix I  
�x Phase 1 �± Scope of Work Comprehensive Agreement No.1 Big Chino Sub-basin 

Data Collection and Monitoring Program (SGC a Division of Matrix New World, 
May, 2019) 

�x Phase 2 �± Big Chino Sub-Basin Data Collection and Monitoring Program (SGC 
a Division of Matrix New World, February, 2019) 

�x Aquifer Storage Change and Storage Properties, 2010-2017, in the Big Chino 
Sub basin, Yavapai County, Arizona (USGS SIR 2019-5060) 

 
 
Accounting /Budget  
 

In accordance with CA#1, the Parties fund the project with annual contributions to an 
account managed by the City of Prescott as the fiduciary.  The budget for the period of 
this annual report (FY19) is shown in Table 1 as Year 6.  It is important to note that the 

Communities and SRP do not have the same fiscal calendars. This project operates on 
a July 1st to June 30th timeframe.  Further, SRP adjusted their contributions to increase 
their contributions in the early years of the project, but their overall project contributions 
total was unchanged.  
 
A detail of expenditures for FY19 only is shown in Table 2 .  Since the CA#1 commenced, 

the monitoring project account balance and expenditures as of June 30, 2019 are 
$1,354,552.75 and $2,980,012.82, respectively.  Similarly, the modeling project account 
balance and expenditure as of June 30, 2019 are $715,279.37 and $555,324.30, 
respectively.   The overall project funds have encumbrances with ongoing contracts, but 
those encumbrances are not reflected in the values shown in Table 2 .  In February 2017, 

the Parties entered into a contract (City Contract No. 2017-246) with Golder Associates 
Inc., for the completion of a groundwater flow model.  Toward the end of the FY17, the 
Parties were completing contract negotiations with Southwest Groundwater Consultants, 
Inc. (SGC) for monitor well drilling oversight.  The SGC contract (City Contract No. 2016-
296A1) was approved by City Council on July 25, 2017 (FY18).   The accumulation of 
funds in the accounts anticipated the large project cost for the modeling contract and for 
the monitor well drilling contract.  The monitor well drilling contract (City Contract No. 
2018-114) was completed and closed (November 2018). The contract was under budget 
even with onsite drilling challenges. The contract amount was $1,369,928.00 and the final 
cost was $1,090,560.75. 
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Table 1 �± Contributions by CA #1 Parties in FY19 

 
 

Year 6 (FY19) Year 5 (FY18) 

Entity  Monitoring  Modeling 1 Monitoring  Modeling  

Prescott $114,649 $0 $114,649 $108,298 

 
Prescott Valley $97,271 $0 $97,271 $91,883 

 
SRP $105,854 $0 $105,960 $100,091 

1 All Parties have completed funding requirements in accordance with City Contract No. 2013-
058 

 
 

Table 2 �± Contract Expenditures  in FY19 

 Monitoring  
Contractor Name, 

Number  
Description  Amount  Payment Date(s)  

SRP, Contract No. 
2014-001, 001A1, 
001A2 
 

New Stream Gages 

(Flowtography and 
weather equipment) 

$83,138.53 09/07/18, 10/30/18, 
02/19/19 

SRP, Contract No. 
2014-001 

Existing Stream 
Gages 

$1,713.95  09/07/18,10/30/18, 
03/05/19 

SRP, Contract No. 
2014-001 

Existing Well 
Monitoring 

$410.47 10/30/18, 03/05/19 

USGS, 2014-160, 
160A1, 160A2, 
160A3 

Geophysics $51,899.99 08/08/18, 09/18/18, 
02/18/19, 03/05/19, 

04/23/19 

USGS, Contract No. 
2017-143, 143A1 

Geochemistry $65,802.50 08/08/18, 10/30/18, 
11/19/18, 04/23/19, 

06/30/19 

Southwest 
Groundwater 
Consultants, 

Well Drilling Oversight $70,275.68  
08/03/18, 09/13/18, 
10/01/18, 11/7/18, 
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Contract No. 2016-
296, 296A1 

12/12/18, 01/07/19, 
02/05/19, 03/11/19, 

05/14/19 

 Monitoring Total $273,241.12  

 

 Modeling  
 Description  Amount  Payment Date(s)  

Golder Associates, 
Contract No. 2017-
246  

Modeling Contract $158,123.39 09/04/18, 10/01/18, 
11/14/18, 12/12/18, 
01/07/19, 01/22/19, 
04/09/19, 04/30/19, 
06/17/19, 06/30/19 

 Modeling Total $158,123.39  

 Combined Total  $431,364.51  

 

 
Monitoring Project  - Equipment  
 

Since the commencement of this project, the CA#1 Parties and their specialized technical 
consultants worked with ADWR, USGS, Yavapai County Flood Control District and others 
to develop and monitor a network of equipment, both new and existing  in the Big Chino 
Sub-basin.  This equipment and data inventory supports the groundwater flow model that 
is currently underway.     Although not all data collection to date is reflected in this annual 
report, new equipment installed during the fiscal year is identified in this section. 
Completed and existing equipment will be shown in table format, by type, in Appendix II. 

 
Groundwater Level Monitoring 

�x The drilling of all new monitor wells was completed in FY18. 

�x The CA1 parties and ADWR have been in ongoing meetings to implement a 
plan to manually or electronically measure water levels in the newly drilled 
�Z�H�O�O�V�� �D�Q�G�� �W�K�H�� �³�D�O�W�H�U�Q�D�W�L�Y�H�� �H�[�L�V�W�L�Q�J�� �Z�H�O�O�V�´���� �� �$�O�O��well have been added into 
�$�'�:�5�¶�V���*�U�R�X�Q�G�Z�D�W�H�U���6�L�W�H���,�Q�Y�H�Q�W�R�U�\�����*�:�6�,�����G�D�W�D�E�D�V�H������ 

�x See Appendix II  and Appendix III, Maps 1 and 2 for ongoing water level 
monitoring locations and data.  
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Stream flow Monitoring 

�x The flow monitoring network is essentially complete.  No new sites were 
added in FY19.  Site maintenance and data collection continued.  The Upper 
Walnut Creek at Bridge site (at Williamson Valley Road bridge crossing) 
location was reassessed with USGS in May 2019.  Stage-flow relationships 
at this location are subject to frequent changes due to vegetation growth 
and/or erosion/aggradation of the channel.  This location remains of interest 
to the Parties.  

�x See Appendix I  and Appendix  III, Maps 3-5 

 
Weather Monitoring 

�x No additional sites were added to the weather monitoring network.  The 
network continued to collect a variety of weather data that will be used to help 
define the water budget for the Big Chino Sub-basin.   

�x See Appendix III,  Map 6-6a 
 

Geochemical Surveys 
The USGS Arizona Water Science is engaged in City Contract No. 2017-143 (and 
associated amendment) for geochemical data collection to improve the 
understandings of recharge pathways, both water rock interactions and residence 
times.  A report is to be published in late calendar year 2019 or early 2020.  At the 
time of this annual report, all geochemical samples have been collected (FY11-18) 
and analyzed by USGS water quality laboratories.  These data are published and 
publicly available on the USGS National Water Information System (NWIS).  
During FY19, two stable isotope samples were collected, at the Williamson Valley 
and Verde Paulden surface water gages.   

�x https://waterdata.usgs.gov/nwis 
�x See Appendix II  for list of sampling locations 
�x See Appendix III, Map 7  showing the Geochemical sampling sites. 

 
 

Aquifer Storage Monitoring and Geophysical Surveys 
The USGS Arizona Water Science Center has been engaged in data collection, 
data interpretation, and reports as described in City Contract No. 2014-160 (and 
associated amendments) related to two geophysical methods, CSAMT and gravity 
studies.  During FY19, both scientific efforts had manuscripts ready for cooperator 
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(CA1 Parties) courtesy review.  Prior to the close of the fiscal year, one report was 
released and the second continued to final layout and production with an 
anticipated release in late summer 2019.  Both reports are identified below. 
 

�x Aquifer Storage Change and Storage Properties, 2010-2017, in the Big Chino 
Subbasin, Yavapai County, Arizona 

o Interpreted changes in aquifer conditions through the application of 
microgravity techniques and groundwater-level monitoring 

o Scientific Investigations Report 2019-5060 
o https://pubs.usgs.gov/sir/2019/5060/sir20195060.pdf 
o Data collection will continue in accordance with City Contract No. 

2014-160A3. 
o See Appendix III, Map 8 

 

�x Characterization of Big Chino Subbasin Hydrogeology near Paulden, 
Arizona, Using Controlled Source Audio-Frequency Magnetotelluric Surveys 

o Discusses the use of geophysical and geological techniques to 
characterize the hydrogeology in the Big Chino subbasin for the 
purpose of improving the conceptual model of the aquifer  

o Draft SIR in final production (notification on 8/7/2019) 
o At this time, no additional data collection is planned 
 

Crop Surveys and Estimated Crop Water Use  
The USGS, in contract with ADWR, conducts crop surveys in the Big Chino Sub-
basin including in FY 2018, see Table 3 .  Each year the CA1 Parties seek the 

compiled data for inclusion in their annual report.  This year, USGS notified the 
Parties that they had determined a discrepancy from one year to the next for the 
Williamson Valley and Walnut Creek areas due to either mislabeling or a report 
table mix-up.  The basic conclusions that can be drawn from 2018 data include: 

�x Approximately 41% of the irrigable lands that were surveyed were being 
irrigated in 2018 (1,595 acres cropped).  

�x Approximately 2,292 acre-feet were withdrawn to irrigate this year�¶s 
cropping pattern. 

�x Approximately 1.4 acre-feet was used per crop acre. 
The recommendation remains that the USGS methodology for calculating 
consumption use and irrigation efficiency should be examined and local climate 
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data collected at the station on Big Chino Water Ranch should be incorporated in 
consumptive use estimates before these values are used in a groundwater model.  
 

Table 3 �± 2018 Crop Survey �± Acres Irrigated  

Crops 
Upper 
Big Chino Paulden 

Walnut 
Creek Williamson 

Turkey 
Canyon 

Total 
Crop 
Acres 

ALFALFA 157   7 8   172 
GRASS 168 116 28 494 63 869 
OATS           0 
PASTURE   51 108 341   500 
SOD   36       36 
VEGETABLE   18       18 

Total Crop Acres 325 221 143 843 63 1595 

No Crop Evident 1552 254 107 352 38 2303 
 

 
 

Monitoring Project - Analytical Results and Data Collected  
 

The results of the data collection and data interpretation efforts are provided in separate 
reports or databases produced and managed by the responsible agency. One of the 
duties of the CA#1 Monitoring Committee is to coordinate and monitor these data 
collection and reporting efforts so that the results are useful for the groundwater modeling 
and monitoring purposes outlined in CA#1.  An explanation of how these efforts are 
reported or recorded is provided below. 

 
Groundwater Monitoring  
Groundwater level monitoring efforts are being completed both under contract with 
the CA#1 program (e.g. aquifer storage monitoring and continuous water level 
monitoring under the USGS contract) and through traditional water level monitoring 
efforts conducted by the Arizona Department of Water Resources.   

 

�x Efforts by the USGS 
The USGS has completed one Scientific Investigations Report and the second 
was released after the close of the FY19.  No further work will be done to 
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characterize the basin through CSAMT.  There will be ongoing gravity 
measurement through September 2019.  The USGS also monitors several 
wells in the Big Chino Sub-�E�D�V�L�Q���L�Q�F�O�X�G�L�Q�J���W�Z�R���R�Q���W�K�H���&�L�W�\�¶�V���%�L�J���&�K�L�Q�R���:�D�W�H�U��
Ranch.   

 

�x Efforts by ADWR 
In July 2019 (after the close of FY19), ADWR provided updated information on 
the number of wells (index) that are monitored in the Big Chino sub-basin.  
There are 99 index wells with the following monitoring frequency:  17 annual, 
61 semi-annual, 12 quarterly, and 9 automated. The last well sweep conducted 
in the Big Chino Sub-basin was during the spring of 2017.   

 
Stream flow Monitoring 
Stream flow monitoring efforts in the Big Chino Sub-basin are conducted by SRP 
Field Services Division and by the USGS under contracts with the CA#1 program.  
The USGS also maintains another stream gage outside of the CA#1 Contract.   
Additional flow stage data is collected by YCFCD for flood control purposes.   

 

�x Efforts by SRP 
SRP Measurement Services collects stream flow data and other information 
at thirteen (13) locations in the Big Chino Sub-basin under contract with the 
CA#1 program.  The full report for FY19 documenting the results of the flow 
monitoring program is attached as Appendix I .  The annual hydrographs are 
located in Appendix III, Maps 4 and 5 . 

 

�x Efforts by USGS 
The USGS operates two stream gages in the Big Chino Sub-basin.  The 
Williamson Valley Wash near Paulden gage is funded through the CA#1 
program and the Verde River near Paulden gage is funded through a separate 
program with SRP, the U.S. Forest Service and the USGS.  Stream flow 
records for these sites are maintained by the USGS in their on-line database: 
http://waterdata.usgs.gov/az/nwis/rt 

 

�x Efforts by Yavapai County Flood Control District (YCFCD) 
YCFCD collects flow stage data at four (4) locations in the Big Chino Sub-basin; 
Ashfork Draw at I-40, Partridge Creek at I-40, Big Chino Wash at Highway 89, 
and Walnut Creek at Walnut Creek Bridge.  The CA#1 Committee and SRP 
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Field Services evaluated these sites for their usefulness in converting flood 
stage data into stream flow records.  Of the listed sites only the Walnut Creek 
Bridge stage data will be used for calculating stream flow.  Data is available the 
YCFCD ALERT System webpage. 

 
 

Modeling P roject  
 

The Big Chino Groundwater Modeling Project is an intensive 3-year effort to develop a 
detailed computerized groundwater model of the Big Chino Sub-basin; the contract with 
Golder Associates, Inc. (Golder) was executed in March 2017.  In FY18 the model team 
focused on meeting the contract requirements related to data compilation, model domain, 
geologic cross-sections, and well drilling and aquifer tests.  Similar to FY18, in FY19 other 
�F�R�Q�W�U�D�F�W���K�R�O�G�H�U�V���D�Q�G���W�K�H���S�D�U�W�L�H�V�¶��Specialized Technical Consultants (STC) worked with 
Golder to move data in a timely manner or convene conference calls to discuss 
information at key junctures.  The Golder team marked several accomplishments in FY19 
with the CA #1 Committee and STCs providing coordinated reviews and comments: 
 

�x July 2018 - September 2018 �± Eight (8) cross-sections for use in the 
Leapfrog model were provided for review.  They were supported by the data 
compiled and reviewed to date.   

�x October 2018 - March 2019 �± Multiple reviews and discussion with USGS 
on cross-sections and how the CSAMT data compares or help interpret 
geologic layers and structures.  Technical Memo 2 in final draft to the 
Parties.  Contract Allowance Authorization No. 2 executed. 

�x April 2019 �± June 2019 �± Technical Memo 6 (Conceptual Model) continued 
to be under development as the firm prepared for the Multi-Agency Meeting 
(held July 25 and 26, 2019).  In April 2019, Golder entered into a Sub- 
consultant Services Agreement with Betsy Semmens (BAS Groundwater 
Consulting Inc.). 

 

Conclusions  
 

The FY19 project year involved dedicated collaboration among the multiple contract 
holders, discussing and moving data to the modeling team was a priority.   The Parties 
�H�Y�D�O�X�D�W�H�G���W�K�H���S�U�R�M�H�F�W�¶�V���'�D�W�D���&�R�O�Oection and Monitoring Plan (reference the CA1 Contract, 
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Exhibit 4) to determine if the monitoring efforts to date have met the objectives.  It was 
confirmed the project is on track.  
 
Expectations for FY20 monitoring are 1) USGS CSAMT report release; 2) USGS 
Geochemistry report release; 3) ADWR equipping or re-equipping 3 wells (BMW-2, BWM-
3, and MW-4e); and 4) ADWR IGA to monitor the remaining 7 wells.  Expectations for 
FY20 modeling are 1) increase meeting frequency as the model is built; and 2) execute 
Contract Amendment No. 1. 
 
�7�K�H���S�U�R�M�H�F�W�¶�V���I�L�Q�D�Q�F�L�D�O���F�R�Q�G�L�W�L�R�Q���U�H�P�D�L�Q�V���V�W�U�R�Q�J���D�Q�G���F�R�V�W���V�D�Y�L�Q�J�V���P�H�D�V�X�U�H�V���F�R�Q�W�L�Q�X�H���W�R��
be assessed and taken when possible.  The Parties plan that the Golder contract will be 
amended to replace funding that was shifted early in the project to meet greater data 
compilation needs than anticipated, and increase the number of geologic cross-sections 
to improve the LeapFrog model which informs the model construction.  The overall project 
has cost saving in the monitoring portion of the project that will be shifted to the modeling 
portion of the project.   Communications among the Parties, with their STCs, and with the 
agencies will continue as the need arises.  
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APPENDIX I  
 

Big Chino Sub-basin Water Monitoring 
Project, 

 July 1, 2018 �± June 30, 2019 
Annual Report 
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�ó�l�í�ô�l�î�ì�í�ô�� �ò�W�í�ñ���‰�X�u�X�� �í�ò�X�ó�ñ�� �î�X�ð�ò�� �í�í�ô�� �í�ó��
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�ô�l�î�ì�l�î�ì�í�ô�� �í�î�W�í�ñ���‰�X�u�X�� �ï�� �ì�X�ó�ñ�� �ô�� �D�í��
�ô�l�î�î�l�î�ì�í�ô�� �ñ�W�í�ñ���‰�X�u�X�� �î�ð�X�ó�ñ�� �í�X�ï�ì�� �î�õ�� �í�ò��
�ô�l�î�ð�l�î�ì�í�ô�� �í�W�ï�ì���‰�X�u�X�� �í�î�� �ì�X�ñ�ì�� �ï�� �D�í��
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