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TECHNICAL MEMORANDUM 
 
DATE: February 24, 2021 Project No.: 941-80-20-24 
  SENT VIA: EMAIL 
TO: Prado Basin Habitat Sustainability Committee 
 
FROM: Chino Basin Watermaster Engineer 
 
SUBJECT: Draft Recommended Scope and Budget of the Prado Basin Habitat Sustainability 

Program for Fiscal Year 2021/22 
 

BACKGROUND AND PURPOSE 
Pursuant to the Mitigation Measure 4.4-3 of the Peace II Subsequent Environmental Impact Report (SEIR), 
the Chino Basin Watermaster (Watermaster) and the Inland Empire Utility Agency (IEUA) implement an 
Adaptive Management Plan (AMP) as a contingency measure to ensure that the riparian habitat in the Prado 
Basin will not incur significant adverse impacts associated with implementation of the Peace II Agreement. 
The AMP is implemented under the guidance and supervision of the Prado Basin Habitat Sustainability 
Committee (PBHSC), which is composed of representatives from all interested Prado Basin stakeholders. 

The AMP calls for the implementation of a monitoring and reporting program called the Prado Basin 
Habitat Sustainability Program (PBHSP). The PBHSP is an effort to monitor the extent and quality of the 
riparian habitat, and all of the factors that could affect the riparian habitat which include, but are not 
limited to: changes in groundwater levels, changes in surface-water discharge, weather events, climatic 
changes, pests, and wildfire. The most likely factor that may be associated with the implementation of the 
Peace II Agreement is the lowering of groundwater levels. 

The AMP calls for annual data analysis and reporting. The annual report describes the results and 
interpretations of the monitoring data and makes recommendations for adjustments to the monitoring 
program for the following fiscal year (FY), if appropriate.  

This memorandum describes the recommended activities for the PBHSP for FY 2021/22 in the form of a 
proposed scope-of-work and budget. Members of the PBHSC are being asked to: 

 Review this memorandum by March 10, 2021. 

 Attend virtual meeting of the PBHSC at 1:30 pm on March 10, 2021 to discuss the proposed 
scope-of-work and budget for FY 2021/22. 

 Submit comments and suggested revisions on the scope-of-work and budget for FY 2021/22 
by March 25, 2021. 

The final scope-of-work and budget recommended by the PBHSC will go through the IEUA and 
Watermaster budgeting processes for approval. The final scope-of-work, budget, and schedule for FY 
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2021/22 will be included in the Annual Report for Prado Basin Habitat Sustainability Committee for Water 
Year 2019/20 that will be finalized in May 2021. 

RECOMMENDED SCOPE OF WORK AND BUDGET – FY 2021/22 
The proposed scope-of-work and budget is shown in Table 1 as a line-item cost estimate for Task 1 through 
7. The costs of the PBHSP are shared between the Watermaster and IEUA per a 2016 Agreement.1  
Watermaster is responsible for the costs associated with Tasks 1 through 3; IEUA and Watermaster split 
costs equally for Tasks 4 through 7. The Orange County Water District (OCWD) also is a cost-sharing 
partner for a sub-task in Task 5.  

The monitoring and analysis proposed for FY 2021/22 for the PBHSP is generally the same scope as the 
previous year, except for a reduction in the monitoring for the pilot monitoring program of surface and 
groundwater along Chino Creek (components of Tasks 2 and 3).  Thus far the monitoring and analysis of 
the riparian habitat, groundwater levels, precipitation, temperature, and surface-water discharge has 
been successful in identifying: (i) changes in the health and extent of the riparian habitat and (ii) 
relationships between the riparian habitat and these factors that influence it. The continuation of the 
monitoring and analyses is necessary to identify potential future changes in the riparian habitat and the 
specific causes of those changes during the implementation of the Peace II Agreement. Monitoring of the 
riparian habitat and changes in groundwater levels remain as the most critical components of the PBHSP. 
The PBHSP results will assist in the development of mitigation measures if such measures are ever 
determined to be necessary. In FY 2021/22, there continues to be a reduction in total cost due to 
efficiencies in conducting this monitoring and reporting program over the years.   

The proposed scope of work is described below by task:  

Task 1. Groundwater-Level Monitoring Program 
The monitoring of groundwater levels in the Prado Basin is a key component of the PBHSP because 
declining groundwater levels could be a factor related to Peace II implementation that adversely impacts 
riparian vegetation. Sixteen monitoring wells were installed specifically for the PBHSP in 2015. These 
wells, plus monitoring wells HCMP-5/1 and RP3-MW3, are monitored for groundwater levels. Figure 1 
shows these 18 PBHSP monitoring wells located at nine sites in the Prado Basin along the fringes of the 
riparian habitat. The 18 monitoring wells are equipped with integrated pressure-transducers/data-loggers 
that measure and record water-level measurements every 15 minutes. This task includes quarterly field 
visits to all 18 PBHSP monitoring wells to download data. All data will be checked and uploaded to the 
PBHSP database. This task is consistent with the work performed during the previous FY. 

Task 2. Groundwater-Quality Monitoring Program 
Since the PBHSP monitoring wells were constructed in 2015, groundwater-quality monitoring has been 
tailored to discern the groundwater/surface-water interactions that are important to the sustainability of 

 

1 Agreement Between Chino Basin Watermaster and Inland Empire Utilities Agency Regarding Reimbursement of 
the Peace II Subsequent Environmental Impact Report Mitigation Measure 4.4.5 (Prado Basin Habitat Sustainability 
Program). Signed September 2016.  
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the riparian habitat in Prado Basin. From FY 2015/16 through 2017/18, quarterly groundwater samples 
were collected from the 18 PBHSP monitoring wells and analyzed at a minimum for general minerals. The 
general mineral chemistry data collected was analyzed along with groundwater-level data, model-
generated groundwater-flow directions, and surface-water quality and flow data to help characterize 
groundwater/surface-water interactions in the Prado Basin and determine the source of the shallow 
groundwater that is available for consumptive use by the riparian vegetation. 

During FY 2018/19, a pilot monitoring program was initiated at four monitoring wells at two locations along 
Chino Creek (PB-7 and PB-8) where the data loggers that measure groundwater levels at 15-minute intervals 
were replaced with data loggers that measure and record EC, temperature, and water levels at 15-minute 
intervals. The same high-frequency monitoring was initiated at two nearby surface water sites in Chino Creek 
(Task 3.3). Additionally, groundwater-quality samples were collected at these wells quarterly in FY 2018/19, 
and semi-annually in FY 2019/20, and were analyzed for EC, temperature, and general minerals to validate 
and support the high-frequency data, along with the collection of field measurements of EC and 
temperature. The purpose of the pilot monitoring program is to determine if the high-frequency data better 
reveals the groundwater/surface-water interactions and enhances the interpretation of the general mineral 
data derived from grab sampling. The data collected thus far for the pilot monitoring program shows 
promise, has provided more data to support the characterization of groundwater/surface water interactions 
at these locations, and warrants the continuation of the pilot program. In addition, more high-frequency 
surface-water data needs to be collected along Chino Creek. Periodically, the data loggers within the creek 
have been lost during large storm events and the casing that house the probes have sometimes experienced 
the accumulation of mud which has compromised the accuracy of the collected data. These monitoring 
challenges in the field have resulted in extended periods of no data or erroneous data and have necessitated 
additional field work to resolve. The pilot program should continue for at least another year to collect 
enough data to draw defensible conclusions.    

Tasks 2.1 is to continue the pilot monitoring program in FY 2021/22 to collect the high-frequency data in 
groundwater to help discern the groundwater/surface water interactions near PB-7 and PB-8. The 
monitoring wells will be visited quarterly to download the data from the data loggers and all data will be 
checked and uploaded to the PBHSP database. This FY 2021/22, groundwater quality samples will not be 
collected at the four wells for laboratory analyses of EC, temperature, and general mineral analytes as was 
done the prior two fiscal years, as this data is no longer required to validate and support the high-frequency 
data. 

Task 3. Surface-Water Monitoring Program 
Surface-water discharge data from the Santa Ana River and the tributaries that cross Prado Basin are 
evaluated to characterize the influence of surface-water discharge on the riparian habitat. The surface-
water monitoring program utilizes publicly-available data sets which include: the USGS daily discharge 
measurements at six sites along the Santa Ana River and its tributaries; daily discharge and water-quality 
data from Publicly-Owned Treatment Works (POTWs) that are tributary to Prado Basin; US Army Corps of 
Engineers (ACOE) daily measurements of reservoir elevation and releases from the reservoir at Prado 
Dam; and Watermaster’s quarterly surface-water-quality monitoring at two sites along the Santa Ana 
River. The locations of these surface-water monitoring sites are shown on Figure 1. 
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Tasks 3.1 and 3.2 include the annual collection of the USGS, POTW, and ACOE data for water year 2021, 
and the processing, checking, and uploading of these data to the PBHSP database. These tasks do not 
include the processing, checking, and uploading of the Watermaster-collected Santa Ana River data, which 
is performed for another Watermaster task. The scope of these tasks is consistent with the work 
performed for the previous fiscal year. 

Surface water-quality data are also collected and analyzed in the pilot monitoring program to help 
characterize groundwater/surface water interactions. During FY 2018/19, a pilot monitoring program was 
initiated at two locations along Chino Creek adjacent to wells PB-7 and PB-8. At these locations, data 
loggers were installed in Chino Creek to measure and record EC, temperature, and stage at 15-minute 
intervals in coordination with the similar high-frequency monitoring at PB-7 and PB-8 (Task 2). Grab 
samples of surface water were also collected quarterly for EC, temperature, and general mineral analyses, 
along with field measurements of EC and temperature.  As described above for Task 2 – Groundwater-
Quality Monitoring Program, the purpose of the pilot monitoring program is to determine if the high-
frequency data better reveals the groundwater/surface-water interactions and enhances the 
interpretation of the general mineral data derived from grab sampling. Periodically, the data loggers within 
the creek have been lost during large storm events and the casing that house the probes have sometimes 
experienced the accumulation of mud which has compromised the accuracy of the collected data. These 
monitoring challenges in the field have resulted in extended periods of no data or erroneous data, and have 
necessitated additional field work to resolve. The pilot program should continue for at least another year to 
collect enough data to draw defensible conclusions.    

Tasks 3.3 is to continue the pilot monitoring program in FY 2021/22 to collect the high-frequency data in 
the surface water to help discern the groundwater/surface water interactions near wells PB-7 and PB-8. 
The probes will be visited quarterly to download the data, collect field measurements for temperature 
and EC, and routinely clean the probes to prevent the buildup of residue. All data will be checked and 
uploaded to the PBHSP database. In FY 2021/22, surface water quality samples will not be collected at the 
two surface water sites for laboratory analyses of EC, temperature, and general mineral analytes as was 
done the prior two fiscal years, as these data are no longer needed to validate and support the high-
frequency data.  

Task 4. Climate Monitoring Program 
Climatic data are evaluated in the vicinity of the Prado Basin to characterize trends, and to determine if 
these trends contribute to impacts on the riparian habitat. The climate monitoring program utilizes 
publicly-available datasets. Two types of datasets are compiled: time-series data measured at weather 
stations and spatially-gridded datasets. Task 4 includes the annual collection of the time-series data and 
spatially-gridded datasets for water year 2021 (October 2020 – September 2021), and the checking and 
uploading of the data to the PBHSP database. The scope of this task is consistent with the work performed 
for the previous fiscal year. 

Task 5. Riparian Habitat Monitoring Program 
Monitoring the extent and quality of the riparian habitat in the Prado Basin is a fundamental component 
of the PBHSP to characterize how the riparian habitat changes over time. To characterize the impacts of 
Peace II implementation on the riparian habitat (if any) it is necessary to understand the long-term 
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historical trends of its extent and quality and the factors that have affected it. The current riparian habitat 
monitoring program consists of both regional and site-specific components. The proposed riparian habitat 
monitoring program for FY 2021/22 is described in the subsections below. 

Regional Monitoring  

The regional monitoring of riparian habitat is performed via two independent methods that complement 
each other: mapping and analysis of the riparian habitat using (i) air photos and (ii) the normalized 
distribution vegetation index (NDVI) derived from the Landsat remote-sensing program. Tasks 5.1, 5.2, 
and 5.3 are for the collection and compilation of the regional monitoring data, including: 

 Perform a custom flight (via outside professional services) to acquire a high-resolution air 
photo (three-inch pixel) of the Prado Basin during summer 2021. The cost for the air photo is 
shared with OCWD. 

 Catalog and review the 2021 high-resolution air photo in ArcGIS and digitize the extent of the 
riparian habitat. 

 Collect, review, and upload the Landsat NDVI data for water year 2021.  

Site-Specific Monitoring  

The site-specific monitoring of the riparian habitat consists of periodic field surveys of the riparian 
vegetation at selected locations. These surveys provide an independent measurement of vegetation 
quality that can be used to “ground truth” the regional monitoring of the riparian habitat. To date, the 
United States Bureau of Reclamation (USBR) along with the OCWD2 has conducted field surveys once 
every three years. The most recent triennial field survey was conducted in the summer of 2019. The next 
field survey is scheduled for the summer of 2022. There is no scope or budget proposed for site-specific 
monitoring for FY 2021/22. 

Task 6. Prepare Annual Report of the PBHSC 
This task involves the analysis of the data sets collected by the PBHSP through water year 2021. The results 
and interpretations generated from the data analysis will be documented in the Annual Report for Prado 
Basin Habitat Sustainability Committee for Water Year 2020/21. This task includes the effort to prepare 
an administrative draft report for Watermaster and IEUA staff review, a draft report for the review by the 
PBHSC, and a final report including comments and responses. A PBHSC meeting will be conducted in May 
2022 to review the draft report and facilitate comments on the report. The scope of this task is consistent 
with the work performed for the previous fiscal year. 

Task 7. Project Management and Administration 
This task includes the effort to prepare the PBHSP scope, schedule, and budget for the subsequent fiscal 
year. A draft Technical Memorandum Recommended Scope and Budget of the Prado Basin Habitat 
Sustainability Program for FY 2022/23 will be submitted to the PBHSC in February 2022. A PBHSC meeting 
will be conducted in March 2022 to review the draft recommended scope and budget and facilitate 

 

2  OCWD staff provides assistance to the USBR in the field as in-kind services. 
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comments. Also included in this task is project administration, including management of staffing and 
monthly financial reporting. The scope of this task is consistent with the work performed for the previous 
fiscal year. 
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Insert: 

Table 1. Work Breakdown Structure and Cost Estimate – Prado Basin Habitat Sustainability Program – FY 
2021/22 

Figure 1. Prado Basin Habitat Sustainability Program Monitoring Sites – Fiscal Year 2021/22 

 



10.8 $13,125 $660 $13,785 $14,678 -$893 - $13,785
1.1 17 4 4.8 $4,878 $500 $160 $660 $5,538 $5,910

1.2 17 4 6.0 $8,246 $0 $8,246 $8,768

Task 2: Groundwater Quality Monitoring Program 0.0 $5,188 $185 $5,373 $10,140 -$4,767 - $5,373

2.1 4 4 4.4 $5,188 $125 $60 $185 $5,373 $4,475

2.2 4 2 0.0 $0 $0 $0 $5,665

Task 3: Surface Water Monitoring Program 2.6 $9,622 $185 $9,807 $14,252 -$4,445 - $9,807

3.1 1 1.8 $2,346 $0 $2,346 $2,559

3.2 1 0.9 $1,216 $0 $1,216 $1,096

3.3 2 4 5.0 $6,060 $125 $60 $185 $6,245 $5,794

3.4 2 2 0.0 $0 $0 $0 $4,802

Task 4: Climate Monitoring Program 1.3 $1,806 $275 $2,081 $2,039 $42 $1,040.50 $1,040.50
4.1 1 1.3 $1,806 $275 $275 $2,081 $2,039

Task 5: Riparian Habitat Monitoring Program 21.0 $23,696 $9,000 $32,696 $34,738 -$2,042 $16,348.00 $16,348.0

5.1 1 1.3 $2,386 $9,000 $9,000 1 11,386 12,860

5.2 1 3.5 $6,104 $0 6,104 7,642

5.3 1 9.3 $15,206 $0 $15,206 $14,236

Task 6: Prepare Annual Report of the PBHSC 54.0 $88,448 $180 $88,628 $91,224 -$2,596 $44,314.00 $44,314.0

6.1 1 39.5 $63,060 $0 $63,060 $66,268

6.2 1 2.0 $4,000 $90 $90 $4,090 $4,002

6.3 1 5.0 $7,904 $0 $7,904 $7,680

6.4 1 3.0 $5,848 $90 $90 $5,938 $5,810
6.5 1 4.5 $7,636 $0 $7,636 $7,464

Task 7: Project Management and Administration 10.5 $20,012 $90 $20,102 $20,751 -$649 $10,051.00 $10,051.00
7.1 1 4.0 $7,696 $0 $7,696 $7,528

7.2 1 3.5 $6,772 $90 $90 $6,862 $6,714

7.3 12 3.0 $5,544 $0 $5,544 $6,509
208 $161,896 $790 $120 $0 $9,275 $0 $10,575 $172,471 $187,821 -$15,350 $71,754 $100,718

Analyze Data and Prepare Admin Draft Report for CBWM/IEUA

Meet with CBWM/IEUA to Review Admin Draft Report

Incorporate CBWM/IEUA Comments and Prepare Draft Report: 
Submit Draft Report to PBHSC

Meet with PBHSC to Review Draft Report
Incorporate PBHSC Comments and Finalize Report

Prepare Scope and Budget for FY 2022/23

Meet with PBHSC to Review Scope and Budget for
FY 2022/23

Project Administration and Financial Reporting
Totals

1 - This is half of the cost for the outside professional. OCWD will pay the other half.

Perform a Custom Flight to Acquire a High-Resolution 2021 Air Photo 
of the Prado Basin

Catalog, Check, and Review the Extent of the Riparian Vegetation in 
the 2020 Air Photo of the Prado Basin

Collect, Check, and Upload 2021 Landsat NDVI Data to the PBHSP 
Database

IEUA Share 
2021/22

Collect, Check, and Upload Climatic Data (Annual)

Task 1: Groundwater Level Monitoring Program
Collect Transducer Data from PBHSP Wells (Quarterly)
Collect, Check, and Upload Transducer Data from PBHSP Wells 
(Quarterly)

Collect, Check, and Upload High-Frequency Probe Data from Pilot 
Monitoring Program (Quarterly)

Collect, Check, and Upload Grab Sample General Mineral Chemistry 
Data (Semi-annually)

Collect, Check, and Upload Surface Water Discharge and Quality Data 
from POTWs, and Dam Level data from the ACOE (Annual)

Collect, Check, and Upload Surface Water Discharge and Quality Data 
from USGS gaging stations (Annual)

Collect, Check, and Upload High-Frequency Probe Data for Chino 
Creek from Pilot Monitoring Program (Quarterly)

Collect, Check, and Upload Grab Surface Water Quality Field and Lab 
Data for Chino Creek from Pilot Monitoring Program (Semi-annually)

Varience from 
Prior FYNo. of sites Travel

Equipment  
Rental Lab Outside Pro Equipment

CBWM Share 
2021/22

Table 1.  Work Breakdown Structure and Cost Estimate
Prado Basin Habitat Sustainability Program: FY 2021/22

Task Description

Labor Total Other Costs

N
ot

es

Totals

Task Rep
Multiplier

Person
Days Total Total

Recommended 
Budget 

2021/22
 Budget 
2020/21

K-941-80-20-24-WP-TM-T1

Chino Basin Watermaster
Prado Basin Habitat
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Figure 1

Prado Basin Habitat Sustainability Program
Monitoring Sites - Fiscal Year 2021/22
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