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Matt Whitman SPV GSP Public Draft Comments, Received 7/26/2021

Comment 

Page ES-5-It seems to me that the well inventory is misplaced, it should be in Tier 0, and in fact is mostly 
done. The well inventory in necessary to study and make the decisions on the other Tier 1 actions. To not 
have this in Tier 0 will cause delays in carrying out Tier 1 actions. This will then cause delays in Tier 2 
actions. It is imperative in the case of an undesirable result that management actions that can affect change 
happen in a timely manner. The well inventory in itself will not affect change in water use, only an 
understanding of what should be the next step in the process, hence Tier 0.

Page ES-6-Add the word plan in the Tier 2 box-“implement pumping restriction and enforcement plan”
Page 2-15 paragraph 2.1.3-What is the relevance of the “historical San Ysabel creek riparian rights”. Does 
there need to any study to see if the court decision is still relevant to the SGMA plan? Just the statement and 
figure 2-2 are meaningless without some additional study or explanation why it does not affect SGMA. Some 
of the area is in the county and some is in the city, does this make a difference.
Paragraph 3.6.3. The interaction between the bedrock and Quaternary deposits and residuum. If we don’t 
know about this interaction then it needs to be studied. There are monitoring wells that were installed 
specifically to study this interaction. This needs to be done. This is another recommendation for Tier 0 
actions. The city has installed the wells, the study of the interaction should begin.

Paragraph 3.8 –same as above . Groundwater Interaction between the crystalline rock and the alluvium 
needs to be studied as part of Tier 0 actions.

Paragraph 7.6.8-Replacement of the existing City monitoring wells should be a priority. Many of these wells
are old and the casings compromised and do not reach the bottom of the alluvium. The data that is currently 
being used is suspect. New monitoring wells need to be found or drilled. This should be a Tier 0 action as 
well.

Section 9 projects and management actions.-As I stated many times during the AC meetings, I believe that 
the groundwater users will have to be enacting their own water reductions prior to Tier 2 actions. Somehow 
when examining how to reduce pumping in Tier 2, management actions by the water users prior to the 
mandatory pumping restrictions need to be considered. These type of short or long term water reductions 
that could be done would be fallowing ground, orchard or vineyard removal to change varieties, or a change 
in crops. If a water user takes these actions preemptively, the reduced water use should not be used as their 
baseline when calculating the restrictions planned for Tier 2 actions.
Section 9 planning projects should also include as mentioned above, finishing the well inventory as part of 
Tier 0. Also under Tier 0 should be beginning the study of the alluvium, residuum, and crystalline deposits 
using the city installed monitoring wells that are already present in the valley.
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July 2019

IDENTIFYING GDEs UNDER SGMA



BEST PRACTICE #1. Establishing a Connection to Groundwater

if groundwater can be pumped from a well - it’s an aquifer



Figure 2. Confirming whether an ecosystem is connected to groundwater. Top: (a)

(b)
Bottom: (c)

(d)



BEST PRACTICE #2.  Characterize Seasonal and Interannual Groundwater Conditions

Figure 3. Example seasonality 
and interannual variability in
depth-to-groundwater over 
time. 



BEST PRACTICE #3. Ecosystems Often Rely on Both Groundwater and Surface Water

Figure 4. Ecosystems often depend on multiple sources of water. Top: (Left)
(Right) 

Bottom: (Left) 

(Right) 



BEST PRACTICE #4. Select Representative Groundwater Wells

Figure 5. Selecting representative wells to characterize groundwater conditions near GDEs.



BEST PRACTICE #5. Contouring Groundwater Elevations

groundwater elevations

  

Figure 6. Contouring depth-to-groundwater around surface water features and GDEs. (a)
(b)

Figure 7. Depth-to-groundwater contours in Northern California. (Left)
(Right)



BEST PRACTICE #6.  Best Available Science

The Nature Conservancy strongly 
advises that questionable polygons from the NC dataset be included in the GSP until data 
gaps are reconciled in the monitoring network.

ABOUT US
to conserve the 

lands and waters on which all life depends

KEY DEFINITIONS

Groundwater basin 

23 CCR §341(g)(1)

Groundwater dependent ecosystem (GDE)

23 CCR §351(m)

Interconnected surface water (ISW)

23 CCR §351(o) 

Principal aquifers

23 CCR §351(aa)
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From: LPeterson@sdzwa.org
Sent:
To: KDanek@sandiego.gov
Subject:
Importance:

Hi Karina,

I wanted to follow up on two things:

 

I do not have any public comments to share.
I have included an excerpt from the draft that I would like some clarification on:

““The single largest contributing source of nitrogen is commercial crop fertilizer 
use, at 56 percent of the Basin total, followed by landscape fertilizer use at 14 
percent. Nitrogen, managed through in-Basin manure applications at Frank Konyn 
Dairy Inc. and the San Diego Zoo Safari Park, represents a combined 21 percent of 
the Basin total, with other nonregulated small animal facilities comprising 2 
percent of the Basin total.”  (p. 4-16.) 
What is the source of this information?  We use minimal amounts of fertilizer and 
it is contained in our greenhouses and not in any of our habitats.

 

Lisa Peterson (she.her.hers)

Executive Director, Safari Park



15500 San Pasqual Valley Road

Escondido, CA 92027

760.738.5011

lpeterson@sdzwa.org

sdzwa.com



Via E-Mail 



1. CITY’S SELF-DEALING IN DEVELOPMENT OF THE GSP VIOLATES SGMA AND DUE 
PROCESS OF LAW

A. The City’s activities in the Basin create an unmitigable conflict of interest  



B. City control over the GSP contract allowed it to hijack the process for its own 
benefit 

Trussell v. City of San Diego Trussell

Trussell



C. The City developed a plan that elevates its interests over the rights of other land 
owners in the Basin 

Trussell v. City of San Diego





D. Adopting the GSP in its current form would Violate SGMA and the Due Process 
requirements of the California and United States Constitutions 

2. THE CITY HAS ATTEMPTED TO SIDESTEP THE BASIN BOUNDARIES SET BY THE 
CALIFORNIA COURT OF APPEALS AND DWR 

Morongo Band of Mission Indians v. State Water Resources Control Bd.

Haas v. County of San Bernardino

Tumey v. Ohio



Trussell
Trussell

See e.g. Trussell; 

Trussell



3. THE NUMERICAL GROUNDWATER MODEL IS FUNDAMENTALLY FLAWED. IT CANNOT BE 
USED TO SUPPORT THE GSP, OR ANY OF THE MANAGEMENT MEASURES IN THE GSP, OR 
ANY FUTURE ITERATION OF THE GSP 



A. The Model’s Assumption that recharge does not come from surface flows is 
counter to known conditions in the Basin and creates a fundamental flaw in the 
Model 

B. Limited Recharge from Surface Flow Biased the Model in favor of the City’s 
Interests 



4. THE GSP’S WATER QUALITY MANAGEMENT MEASURES ARE DEFICIENT





5. MANAGEMENT MEASURES ARE INADEQUATE IN LIGHT OF COURT ORDER DIRECTING 
CITY TO RELEASE WATER FROM SUTHERLAND RESERVOIR

Trusell 

Trussell



Trussell v. City of San 
Diego

6. FAULTY ANALYSIS OF REPLENISHMENT OPPORTUNITIES

even though historical groundwater levels in the Basin 
respond rapidly to wet winter conditions
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MMEMORANDUM 
 
 

To: Andre Monette, Best, Best and Krieger 
From: Jill Weinberger, Kayvan Ilkhanipour, Dudek 
Subject: San Pasqual Groundwater Basin GSP Peer Review and Comments 
Date: July 26, 2021 
cc: Hank Rupp, Rancho Guejito 

Corporation   

 
 

This memorandum transmits the findings of a peer review of the Groundwater Sustainability Plan (GSP) for the San 
Pasqual Valley Groundwater Basin, prepared by Woodard and Curran, and Jacobs, June 2021. This peer review 
focuses on the GSP’s adequacy to support analysis under SGMA. Individual comments are listed in the table below and 
are referenced to the chapter and section to which the comment applies.  
 
This review identifies four primary areas of concern. First, the draft GSP has several inconsistencies between the 
hydrogeologic conceptual model of the Basin, which forms the underpinning of the remainder of the document, 
the numerical groundwater model, undesirable results, and projects and management actions. These 
inconsistencies must be reconciled before the GSP is submitted to DWR because they call into question the 
fundamental understanding of the Basin in this GSP. Second, the text of the GSP indicates a clear bias in the 
water budget assumptions that include large contributions of water from the granite underlying the basin to the 
alluvial sediments and residuum that compose the basin. This is not supported by the observed groundwater 
elevations in the Basin, but is brought up in multiple inappropriate sections of the draft GSP. Third, discussion of 
the undesirable results and projects and management actions in the San Pasqual Valley GSP appear to have 
language that has been taken from the GSP for the Cuyama Valley Groundwater Basin and has not been adapted 
to the local conditions. Local control is a central tenant of SGMA, yet local conditions appear to have been ignored 
in this GSP, which calls into question the efficacy and fairness of the sustainable management criteria and 
projects and management actions described in this GSP. Fourth, the GSP fails to clearly show and explain the 
work done to develop the sustainable management criteria and analyses of the projects and management 
actions. DWR and the stakeholders both expect to see how these critical components of the GSP were developed. 
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Section Subsection Comments  

Executive Summary Plan Area Cloverdale Creek is not included in the list of creeks that drain the 
Basin.  

Executive Summary Hydrogeologic 
Conceptual 
Model 

Is the last sentence a statement confirming the DWR Basin 
boundary and a separation of the Basin from the bedrock below. 

Section 2. Plan Area 2.1.2 Plan Area 
Setting 

Figure 2-1 description is strange without an inset map to show 
relative location to downtown San Diego. Figure also doesn’t show 
relative portions of City jurisdiction vs County jurisdiction. Suggest 
deleting first 2 sentences of description or modify figure to show the 
features described in the 1st 2 sentences.  

Section 2. Plan Area 2.1.2 Plan Area 
Setting 

Figure 2-3 description includes “South Coast Hydrologic Region” 
and “San Dieguito Drainage Basin” neither of which are shown on 
Figure 2-3.  

Section 2. Plan Area 2.1.2 Plan Area 
Setting 

Figure 2-4 does not show City boundary, so description: “Much of 
the Basin is in the northern portion of the City” is unclear.  

Section 2. Plan Area 2.1.2 Plan Area 
Setting 

Figures 2-6 and 2-7 text states “primary land uses in the Basin are 
native vegetation and agriculture.” This should be clarified to 
“riparian vegetation” as the figures show the broader watershed 
and include large portions of “native shrub” which is limited within 
the Basin.    

Section 2. Plan Area 2.1.2 Plan Area 
Setting 

The text explaining Figures 2-8 through 2-10 is insufficient and the 
figures themselves are misleading. Ideally the well maps should 
only show wells screened within the alluvium and residuum, as 
these are the only wells located in the Basin. In the absence of that, 
however, the text should explain explicitly that the well density maps 
include wells screened solely in the bedrock underlying the Basin, 
and therefore well densities shown on the maps are higher than the 
actual well densities in the Basin.  
The text for Figure 2-8 hints at this discrepancy but does not make a 
clear distinction for the average reader to understand.   
The text for Figures 2-9 and 2-10 is incorrect. The maps do not 
show wells “in the Basin” but include all wells in the DWR database. 
The text should be corrected.  
Additionally, a note should be added to the figures themselves to 
clarify that the well densities displayed include wells screened solely 
in the bedrock underlying the basin and the densities shown are 
higher than the actual well densities in the Basin.  
These figures and the associated text are misleading and require 
correction.  

Section 2. Plan Area Table 2-1. Plan 
Elements from 
CWC Section 
10727.4 

States replenishment of groundwater extractions is not included. 
Reasoning is that economically viable replenishment has not been 
“discovered.” Need to relate to releases from Sutherland Dam and 
provide basis for Basin replenishment via releases.  
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Section Subsection Comments  

Section 2. Plan Area Table 2-1. Plan 
Elements from 
CWC Section 
10727.4 

States impacts to groundwater dependent ecosystems are 
discussed in Section 2. There is no reference to GDEs in Section 2.  

Section 3. 
Hydrogeologic 
Conceptual Model 

3.1 Topography, 
Surface water 
bodies, and 
Recharge 

1st paragraph - Discussion of imported water doesn’t belong in the 
introduction to the topography, surface water bodies, and recharge 
section. This discussion, which seems focused on areas outside of 
the Basin, should focus on recharge to the Basin from imported 
water, should be to be moved to relevant section of the GSP, and 
needs proofreading. 

Section 3. 
Hydrogeologic 
Conceptual Model 

3.1.3 Areas of 
Recharge, 
Potential 
Recharge, and 
Groundwater 
Discharge 

First paragraph states groundwater flow from bedrock contributes 
unknown amount of recharge into Basin. What is the basis for the 
underlying assumption that there is groundwater flow into the basin 
from the bedrock, as opposed to groundwater flow out of the basin, 
or a distinct separation between the bedrock and the residuum? 
The statement in the first paragraph should be removed or revised 
to say, “the nature of the interaction between the underlying 
bedrock and the base of the residuum is not currently understood.”  

Section 3. 
Hydrogeologic 
Conceptual Model 

Figure 3-3 and 3-
4 

These figures only show data through 2016. Data is available for  
2017 through 2020 for Guejito Creek and Santa Maria Creek. 
These data would show the creek flows during above average water 
years in 2017 and 2019. 

Section 3. 
Hydrogeologic 
Conceptual Model 

Sections 3.2 and 
3.3 Geologic 
History and 
Formations 

These sections should be reviewed by a geologist for accuracy. 1st 
sentence paragraph 1 should read “The crystalline rocks that 
surround and underlie the Basin were formed during the Cretaceous 
Period …” the current wording is inaccurate and misleading. There 
are multiple additional inaccuracies in the discussion of the 
geologic formations and use of “stratigraphy” in the context of the 
San Pasqual Valley Basin.  

Section 3. 
Hydrogeologic 
Conceptual Model 

Figure 3-10 / 
Table 3-1 

This figure appears to disagree with figure 3-11, which is illegible in 
the document, but available online. Figure 3-10 and Table 3-1 
identify older alluvial river deposits and colluvial deposits as being 
the same as residuum. Residuum is weathered in place, while 
alluvium and colluvium are deposits that have been transported 
away from their source material. These – by definition – cannot also 
be residuum. This is an important distinction because the hydrologic 
properties of the residuum and older alluvium are very different, 
with residuum typically being far less transmissive than alluvium.  
This conflation of older alluvium with residuum shows a 
fundamental misunderstanding of the hydrogeologic conceptual 
model for this basin and needs to be corrected.  

Section 3. 
Hydrogeologic 
Conceptual Model 

Figure 3-11 The figures are illegible, rendering the keys provided in figures 3-12 
through 3-15 useless. The geologic unit abbreviations should be 
clearly legible on the map.  
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Section Subsection Comments  

Section 3. 
Hydrogeologic 
Conceptual Model 

Figure 3-17 and 
Figure 3-19 

Some of well locations appear to be misrepresented in the plan 
view and cross section D-D’. Location of LWELL5915 (prev. Well 5) 
needs to be shifted ~900 feet to the NNW. Location of Rockwood 
Well 6 needs to be shifted ~650 feet to the NW. Also, LWELL5915 
(Well 5) has been destroyed as of Fall 2020. Unsure what well is 
represented by LWELL5246 in figures. 

Section 3. 
Hydrogeologic 
Conceptual Model 

3.6.3 Bottom of 
the Basin 
Boundary 

The Basin boundary is clearly defined in the first sentence. 
However, three sentences later there is an ambiguous statement 
regarding the interaction of groundwater in fractured bedrock with 
the overlying residuum and alluvium. This statement indicates a 
bias that was brought into the hydrogeologic conceptual model and 
carried through the numerical groundwater model, but is not 
supported by the water level discussion in section 4 and does not 
belong in the discussion of the basin boundary. It should be deleted. 

Section 3. 
Hydrogeologic 
Conceptual Model 

3.7 Principal 
Aquifer 

As above comment: “The amount of water contributed to the 
Quaternary Deposits and Residuum from Crystalline Rock near the 
Basin is not known and may be investigated further by the GSA.”  
This statement is not supported by the water level discussion in 
Section 4 and does not belong in the discussion of the principal 
aquifers. A statement regarding the interaction between the bedrock 
and the alluvial aquifers could be added to a discussion of the data 
gaps.  
 

Section 3. 
Hydrogeologic 
Conceptual Model 

3.8 Areas of 
Potential 
Improvement 

States that the depth to crystalline rock is unknown, however, the 
cross sections in Figures 3-18 and 3-19 suggest otherwise, and there 
are a number of wells that have been drilled into bedrock, by both 
private landowners and the USGS. 
This should be clarified in the discussion and specific areas should 
be named where additional data could improve the hydrogeologic 
understanding of the basin.   

Section 4. 
Groundwater 
Conditions 

4.1 Historical 
Groundwater 
Conditions 

Last bullet in this section needs proofreading.  

Section 4. 
Groundwater 
Conditions 

4.1.1 Evaluation 
of the San 
Dieguito, San 
Elijo, and San 
Pasqual 
Hydrologic 
Subareas for 
Reclaimed Water 
Use, San Diego 
County, 
California, 1983 

1st sentence is missing a word: “groundwater _____?_______ and 
groundwater quality in the Basin.” 
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Section Subsection Comments  

Section 4. 
Groundwater 
Conditions 

4.2.2 Vertical 
Gradients 

The lowermost intervals for the USGS nested wells: SDSY (screened 
from 280 ft to 340 ft below land surface) and SDLH (170 to 270 ft 
bgs) are within the bedrock at their respective locations. There is no 
vertical gradient observed between the alluvium and the bedrock at 
well SDSY, close to the mouth of Rockwood Canyon, suggesting that 
if there were a connection between the bedrock and the alluvium at 
this location, little to no vertical flow would occur. However, it should 
be emphasized that the granite immediately underlying the Basin 
has consistently not yielded economic quantities of groundwater 
and acts as a barrier to flow between the Basin and anything 
beneath it.  
At well SDLH, in the western part of the Basin the observed vertical 
gradient is directed downward suggesting that if there were a 
connection between the bedrock and the alluvium in that location, 
the alluvium would recharge the bedrock. As above, the presence of 
a vertical gradient does not mean that there is flow between the 
alluvium and the bedrock, but suggests that the statements in 
section 3 regarding contribution from the granite to the alluvium are 
not based on the data that should have been used to develop the 
hydrogeologic conceptual model of the Basin. 

Section 4 
Groundwater 
Conditions 

4.2 Groundwater 
Movement and 
Occurrence 

Typo in heading  

Section 4. 
Groundwater 
Conditions 

4.2.3 Change in 
Groundwater 
Storage 

Figure 4-22 is missing a legend explaining the colors of each bar.  

Section 4. 
Groundwater 
Conditions 

4.6. 
Interconnected 
Surface Water 
Systems 

Table 4-1 shows the average annual depletions due to groundwater 
pumping over the 2005–2019 period. How do they determine the 
AF depletions listed in the Table? Particularly from creeks listed as 
disconnected from the regional aquifer, like Guejito Creek. The work 
done to create this table is not well enough explained. 

Section 4. 
Groundwater 
Conditions 

4.9. Areas of 
Potential 
Improvement 

The statement that the interaction between DWR defined Basin and 
bedrock may need improvement because it’s not well understood, 
along with the discussion of aquifer testing should be removed. This 
statement isn’t justified by the data and does not belong in a 
discussion of the historical groundwater conditions.   
 
At the same time there is no discussion of data gaps regarding GDE 
monitoring sites, or groundwater quality data. This should be added 
to the areas of potential improvement, based on the data 
discussed.  
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Section Subsection Comments  

Section 6. 
Undesirable Results 
 

6.3.1 Chronic 
Lowering of 
Groundwater 
Levels 

Under the heading “Identification of Undesirable Results”, the GSP 
defines the undesirable result for chronic lowering of groundwater 
levels: “The undesirable result for the chronic lowering of groundwater 
levels is considered to occur during GSP implementation when 30% of 
representative monitoring wells (i.e., 5 of 15 wells) fall below their 
minimum groundwater elevation thresholds for two consecutive years.” 
This undesirable result language doesn’t take into account geographic 
variation in water levels in this Basin, and appears to be tied to the 
undesirable results established for the Cuyama Basin which states 
“This result is considered to occur during GSP implementation when 
30% of representative monitoring wells (i.e., 18 of 60 wells) fall below 
their minimum groundwater elevation thresholds for two consecutive 
years.” (Cuyama GSP, Section 3.2.1 Chronic Lowering of Groundwater 
Levels  - Identification of Undesirable Results).  
 
The Cuyama Basin and the San Pasqual Valley Basin are very different 
basins and undesirable results need to be defined locally, based on the 
historical data and modeling conducted for the San Pasqual Valley 
Basin, and taking into account significant and unreasonable impacts to 
beneficial users and uses of groundwater. In the San Pasqual Valley 
Basin, 5 representative monitoring wells in the western part of the 
Basin could be below the minimum threshold, while water levels in the 
eastern part of the Basin are above the minimum thresholds, yet 
everyone in the Basin would be subject to implementation of projects 
and management actions.  
 
Local hydrogeology and local understanding of the beneficial uses and 
users of groundwater in the San Pasqual Valley Basin should be used to 
develop Basin specific undesirable results. This is a fundamental tenant 
of SGMA and has not been followed in the development of this GSP. 

 

Section 6. 
Undesirable Results 

6.3.5 Land 
Subsidence 

Rate of land subsidence referenced here (0.028 inches per year) 
disagrees with rate of land subsidence referenced in section 4 (0.05 
feet per year). These should be reconciled.  

Section 9. Projects 
and Management 
Actions 

Table 9-3 Management Actions 2, 10, and 11 state that “Reducing groundwater 
pumping will help alleviate groundwater degradation associated with 
lowering of groundwater levels.” The GSP has not established an 
association between groundwater levels and groundwater quality.  
This statement appears to have been copied from Table 7-2 in the 
Cuyama GSP, where groundwater elevations may be linked to lower 
quality groundwater. Unless a similar link is established locally for the 
San Pasqual Valley Basin, these statements need to be removed from 
Table 9-3. Groundwater producers in the San Pasqual Valley Basin 
should not be subject to management actions that have not been 
demonstrated to produce the desired impact described in the table.  
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Section Subsection Comments  

Appendix O: 
Technical 
Memorandum Re: 
Projects and 
Management 
Actions Screening 
Process 

2. Preliminary 
Evaluation of 
Surface Water 
Recharge 

The assessment of the viability of additional surface water recharge 
via releases of water from Sutherland Dam is unclear, and appears 
biased in several ways: 
 
(1) Additional water releases from Sutherland Dam of 300 AFY were 
“simulated” for the March to September timeframe. This timeframe 
includes the warmest months of the year and will simulate conditions 
under the highest ET rates. There is no need to assume that surface 
water releases would have to occur during this timeframe because 
this management action would be undertaken during times that the 
Basin water levels are low, and could use recharge even during the 
winter months. “Simulating” releases during the winter months would 
reduce ET losses, and would also reduce stream losses that would 
occur between Sutherland and the Basin.  
(2) Exactly what model was used to “simulate” releases is not clear, 
and the details of the simulations are not provided in the memo.  
(3) Of the 2,100 AFY that reached the Basin, only 187 AFY infiltrated 
through the alluvial sediments of Santa Ysabel Creek, while the 
remainder continued flowing in the creek to Lake Hodges, even 
though historical groundwater levels in the Basin respond rapidly to 
wet winter conditions. This suggests a fundamental disconnect 
between the model response and the observed hydrogeologic 
response in the Basin, which in turn suggests that the model does not 
accurately represent the Basin and needs substantial revision before 
it can be used to assess the efficacy of projects and management 
actions.  
(4) The memo states that only 7% of the “simulated” releases from 
Sutherland Dam would contribute to groundwater storage while the 
remainder would “be lost to ET or outflow.” This number is misleading 
as it could equally be much smaller if the model simulated higher 
releases or much higher if releases were simulated during the winter 
months, and the water that flows through the model to Lake Hodges 
was not included as being “lost.” Use of a meaningless low 
percentage of water retained in the Basin is there to bias the reader 
into assuming that the releases of water are not helpful. This has not 
been demonstrated by the memo.   
 
A review of surface water releases from Sutherland Dam that includes 
reasonable release parameters, a revised numerical model that 
reflects observed groundwater responses in the Basin, and a detailed 
explanation of the work conducted is needed. It is anticipated that 
such a study would indicate the efficacy of surface water releases 
from Sutherland Dam at providing recharge to the Basin and that this 
management action should have a higher priority in the GSP.  
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Peter T Quinlan 
Peter T Quinlan LLC 

652 rancho Santa Fe Road 
Encinitas, CA 92024 

760.415.9057 

Memo  
To:   Andre Monette, Esq., Best, Best and Krieger 
From: Peter Quinlan 
August 10, 2021 

Comments on the Numerical Groundwater Presented in the Draft Groundwater Sustainability 
Plan for the San Pasqual Valley Basin  

Overview 



Specific Comments  

Groundwater
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From:
Sent:
To:
Cc:
Subject:

Sandra Carlson, P.E.



2

From:
Sent:
To:
Subject:

Peter T. Quinlan

DUDEK
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From: Carlson, Sandra
To: Bolouri, Michael
Subject: Fw: Emails and Phone Conversations (Frank and Peter)
Date: Wednesday, May 20, 2020 4:51:10 PM
Attachments: Call with Frank Konyn - 5-19-20.pdf

please save

From: John Ayres <jwayres@woodardcurran.com>
Sent: Wednesday, May 20, 2020 9:36 AM
To: Carlson, Sandra <CarlsonS@sandiego.gov>; Rosalyn Prickett <rprickett@woodardcurran.com>
Subject: [EXTERNAL] Emails and Phone Conversations (Frank and Peter)

**This email came from an external source. Be cautious about clicking on any links in this
email or opening attachments.**

Sandra,
 
Please find attached the call log for my chat with Frank yesterday. I’ve included the attachments he
sent me after the call as well. We’re planning to use this information to refine the cross-section in his
area.
 
Here’s text for sending to Peter Quinlan.
 

 
Peter,
 
We’d like to work with you to select the representative monitoring network for groundwater levels
in the SPV GSP.  Specifically, we’d like to identify monitoring wells in the Rockwood Canyon area.
We’ve included the five wells you’ve provided information for previously on the potential monitoring
network map, and would like to refine those to just the dedicated monitoring wells, which I believe
are MW-1, MW-2, and MW-3.
 
We’d also like to add that dry well in the northern portion of the canyon you mentioned as a
possibility during the TPR meeting to the network, would you provide information on that well?
 
We’re hoping for a monthly monitoring schedule on representative wells in the monitoring network,
to match the existing monitoring frequency that is underway in the majority of wells monitored in
the basin. Happy to discuss this in greater detail as needed.
 
 
---------------------------------------
John Ayres PG,  CHG
Project Manager



Woodard & Curran
jwayres@woodardcurran.com
phone: 916.233.8352
 

From: Carlson, Sandra <CarlsonS@sandiego.gov> 
Sent: Tuesday, May 19, 2020 10:27 AM
To: John Ayres <jwayres@woodardcurran.com>
Subject: reminders
 
Hi John-
A couple of things – on your call to Frank, please document in writing some
minutes from the call and send to me so we cover ourselves for the next AC
meeting. I would hate for Frank to say “well john told me …. During a phone
call” and it lead to a call from the mayor. Not that he would but these are
interesting times.
Also, per our meeting yesterday, just a reminder to send a draft email to me
for Peter re: the dry deep well and one other issue that I can’t remember. 
Thanks. Have a great day.
Sandra
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Groundwater Storage 
Groundwater Storage Capacity.

Groundwater in Storage.

Groundwater Budget (Type C) 

Groundwater Quality 
Characterization

Impairments.  



 San Dieguito River Investigation. 

Ground Water Occurrence and Quality, San Diego Region. 

. California’s ground water. 

San Diego Region Ground Water Studies, Phase VI.  

Preliminary Evaluation of 
Groundwater Basins in San Dieguito Investigation

San Diego County Cooperative Groundwater Studies Reclaimed Water 
Use, Phase I.
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Abstract
A large fraction of ground water stored in the alluvial 

aquifers in the Southwest is recharged by water that percolates 
through ephemeral stream-channel deposits. The amount of 
water currently recharging many of these aquifers is insufficient 
to meet current and future demands. Improving the understand-
ing of streambed infiltration and the subsequent redistribution 
of water within the unsaturated zone is fundamental to quantify-
ing and forming an accurate description of streambed recharge. 
In addition, improved estimates of recharge from ephemeral-
stream channels will reduce uncertainties in water-budget 
components used in current ground-water models.

This chapter presents a summary of findings related to a 
focused recharge investigation along Rillito Creek in Tucson, 
Arizona. A variety of approaches used to estimate infiltration, 
percolation, and recharge fluxes are presented that provide a 
wide range of temporal- and spatial-scale measurements of 
recharge beneath Rillito Creek. The approaches discussed 
include analyses of (1) cores and cuttings for hydraulic and 
textural properties, (2) environmental tracers from the water 
extracted from the cores and cuttings, (3) seepage measure-
ments made during sustained streamflow, (4) heat as a tracer 
and numerical simulations of the movement of heat through 
the streambed sediments, (5) water-content variations, (6) 
water-level responses to streamflow in piezometers within 
the stream channel, and (7) gravity changes in response to 
recharge events. Hydraulic properties of the materials underly-
ing Rillito Creek were used to estimate long-term potential 
recharge rates. Seepage measurements and analyses of tem-
perature and water content were used to estimate infiltration 
rates, and environmental tracers were used to estimate percola-
tion rates through the thick unsaturated zone. The presence 
or lack of tritium in the water was used to determine whether 
or not water in the unsaturated zone infiltrated within the past 
40 years. Analysis of water-level and temporal-gravity data 
were used to estimate recharge volumes. Data presented in this 
chapter were collected from 1999 though 2002. Precipitation 
and streamflow during this period were less than the long-
term average; however, two periods of significant streamflow 

resulted in recharge—one in the summer of 1999 and the other 
in the fall/winter of 2000.

Flux estimates of infiltration and recharge vary from 
less than 0.1 to 1.0 cubic meter per second per kilometer of 
streamflow. Recharge-flux estimates are larger than infiltra-
tion estimates. Larger recharge fluxes than infiltration fluxes 
are explained by the scale of measurements. Methods used to 
estimate recharge rates incorporate the largest volumetric and 
temporal scales and are likely to have fluxes from other nearby 
sources, such as unmeasured tributaries, whereas the methods 
used to estimate infiltration incorporate the smallest scales, 
reflecting infiltration rates at individual measurement sites.

Introduction
The city of Tucson and surrounding areas obtain most of 

their municipal, agricultural, and industrial water from ground 
water that is withdrawn from thick, alluvial-basin aquifers. 
The amount of water currently recharging the aquifers within 
the Tucson area is insufficient to meet current and future 
demands. Resultant ground-water deficits are manifested in 
water-level declines of more than 60 m since the middle of the 
20th century. These declines are largest where ground-water 
withdrawals are greatest.

The alluvial aquifers are recharged by infiltration from 
irrigation and industrial returns and by seepage losses through 
stream channels. In the Tucson area, where the climate is 
semiarid, diffuse recharge through the basin sediments from 
precipitation is considered a negligible component of total 
recharge owing to low precipitation rates and high evapo-
transpiration (ET) rates (Scott and others, 2000). For instance, 
annual precipitation averages 31.5 cm on the valley floor, 
and annual potential ET ranges from 90 to 190 cm (Yitayew, 
1990). Additionally, depth to ground water in the underlying 
alluvial basin can be tens of meters, providing opportunity for 
ample storage of infiltrated water. Because of these conditions, 
concentrated infiltration repeated over time, such as infiltration 
from irrigation and industrial returns, is necessary for recharge 
to occur. A large fraction of ground water stored in the allu-

Estimated Infiltration, Percolation, and Recharge Rates 
at the Rillito Creek Focused Recharge Investigation Site, 
Pima County, Arizona

By John P. Hoffmann, Kyle W. Blasch, Don R. Pool, Matthew A. Bailey, and James B. Callegary

USGS Professional Paper 1703—Ground-Water Recharge 
in the Arid and Semiarid Southwestern United States—
Chapter H
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vial aquifer was recharged by water that percolated through 
ephemeral stream-channel deposits (Davidson, 1973; Hanson 
and Benedict, 1994). 

Rillito Creek, located in the Upper Santa Cruz Basin 
in southern Arizona (fig. 1), is typical of a large, ephemeral 
stream in the Southwest. In many basins of the Southwest, 
such as in the Upper Santa Cruz Basin, streams originat-
ing at higher elevations coalesce downstream to form 
larger ephemeral streams. Streams originating near moun-
tain fronts typically flow over thick, alluvial valleys, lose 
hydraulic connection with the underlying aquifer, and are 
ephemeral in their lower reaches. Underlying many of 
these ephemeral streams is a coarse-grained stream-channel 
deposit that overlies a basin-fill deposit. The coarse-grained 
stream-channel deposit typically has high permeability and 
infiltration rates (Anderson and others, 1992; Hanson and 
Benedict, 1994).

Although recharge from infiltration of streamflow is 
known to occur in ephemeral-stream channels in the South-
west, such as Rillito Creek, the processes that control the 
spatial distribution and volume of infiltration that recharges 
the underlying aquifers are poorly understood. The Rillito 
Creek focused recharge investigation site was selected as one 
of six sites to study recharge processes in the Southwest (see 
chapter C) as part of the U.S. Geological Survey (USGS) 
Ground-Water Resources Program and generally is repre-
sentative of ephemeral washes within the Sonoran Desert. 
Improving the understanding of streambed infiltration and 
the subsequent redistribution of water within the unsaturated 
zone is fundamental to quantifying and forming an accu-
rate description of streambed recharge. Improved estimates 
of recharge from ephemeral stream channels will reduce 
uncertainties in water-budget components used in current 
ground-water models. In addition, recharge augmentation has 
been proposed along several reaches of ephemeral streams in 
the Tucson area, including Rillito Creek, and understanding 
processes that control recharge is important to the construc-
tion of recharge facilities.

Purpose and Scope

The purpose of this chapter is to present a summary of 
findings related to a focused recharge investigation along 
Rillito Creek, Pima County, Arizona. One of the challenges 
of quantitatively studying recharge beneath ephemeral 
streams is the need to integrate measurements made over a 
wide range of spatial and temporal scales. No single method 
of measurement or analysis can resolve the complex physi-
cal processes that contribute to infiltration, percolation, and 
recharge beneath ephemeral streams; therefore, a variety of 
approaches are presented that provide a wide range of tem-
poral- and spatial-scale measurements of recharge beneath 
Rillito Creek.

Six approaches were used to evaluate infiltration, per-
colation, and recharge to the aquifer beneath Rillito Creek. 

Cores and cuttings were collected during the drilling of five 
boreholes. Laboratory measurements used to determine 
physical and hydraulic properties of these cored subsurface 
materials (Hoffmann and others, 2002) represent the smallest 
spatial scale in this investigation. The core-based data typi-
cally are on the order of several centimeters, but are scaled 
up to meters in this report. Water content extracted from the 
cores, and environmental tracers measured in these waters, 
represent a temporal scale that is a function of the thickness 
and hydraulic properties of the unsaturated zone: in general, 
these data represent a time scale of less than 2 years in this 
investigation. Seepage measurements made during sustained 
streamflow represent portions of a streamflow event and 
typically have time scales of a few hours to several days. 
Measurements of temperature and water content in vertical 
(one-dimensional) and two-dimensional profiles represent 
spatial scales that are typically less than 5 m and have tempo-
ral scales that vary from seconds to several days. Vertically 
nested piezometers were installed in the boreholes drilled 
in the stream channel to monitor water-level responses to 
streamflow. These measurements also represent a tempo-
ral scale that is a function of the thickness and hydraulic 
properties of the unsaturated zone and, in general, represents 
a time scale of weeks to several months in this investiga-
tion. Measurements of ground-water storage changes using 
temporal-gravity measurements have the largest spatial and 
temporal scales spanning several square kilometers and a 
period of record of several months to years. Data presented 
in this chapter were collected from 1999 through 2002. 

Previous Investigations

Smith (1910) probably was the first investigator to 
examine recharge along Rillito Creek. He concluded there was 
a difference in infiltration rates between the flashy, silt-laden 
summer flows, and the steady, long-duration flows of the 
winter snowmelt runoff. This conclusion was based partly on 
seasonal well hydrographs and ground-water temperature data. 
Investigators to follow, such as Schwalen and Shaw (1957) 
and Matlock (1965), also concluded that winter streamflow 
was the most effective source of recharge to the Tucson Basin. 
Burkham (1970) developed an empirical formula to estimate 
infiltration along a 15-km reach of Rillito Creek on the basis 
of streamflow losses between discharge measurement points. 
Davidson (1973) suggested that at least 90 percent of the 
amount of infiltrated water results in recharge. The remaining 
10 percent is lost to ET. Although not necessarily specific to 
Rillito Creek, the work of Wallace and Lane (1978) related 
infiltration potential to stream-channel order. Wallace and 
Lane concluded that the greatest infiltration potential occurs 
in the large-order streams because these streams contain the 
greatest volume of alluvium. Hanson and Benedict (1994) 
summarized previous estimates of recharge and developed new 
estimates on the basis of work by previous investigators and 
numerical simulation.
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Figure 1.—Continued.
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Figure 2. A, Monthly average temperature and precipitation, 1972–2002, at National Weather Service Station Campell Avenue 
Experimental Farm near Rillito Creek, Pima County, Arizona; B, monthly precipitation near Rillito Creek during period of study, 1999–2002.
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Figure 3. Mean discharge at Rillito Creek at Dodge Boulevard (streamflow-gaging station 09485700), 1999–2002, Pima County, Arizona.

Table 1. Annual streamflow measured at Rillito Creek at Dodge 
Boulevard (streamflow-gaging station 09485700), Pima County, 
Arizona, during period of study.
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Figure 5. Relation of volumetric water content to sand, silt, and clay content for cores collected from boreholes drilled along Rillito 
Creek, Pima County, Arizona.
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Figure 6. Profile of tritium content in water collected from 
boreholes drilled along Rillito Creek, Pima County, Arizona.
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cores collected from boreholes drilled along Rillito Creek, Pima 
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Figure 10. Comparison of stable isotope values in vertical profile to stable isotopic values of precipitation.

Figure 9. Hydrograph of streamflow gaging station 09485700 Rillito Creek near Dodge Boulevard (09485700) and associated stable 
isotope values determined for precipitation.
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Figure 11. Profile of concentration of chloride from cuttings leachate from boreholes drilled along Rillito Creek, Pima County, Arizona.
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Figure 12. Seepage loses during October 8, 2000 streamflow in 
Rillito Creek, Pima County, Arizona.

IN
FI

LT
R

A
TI

O
N

 R
A

TE
, I

N
 C

U
B

IC
M

ET
ER

S 
P

ER
 K

IL
O

M
ET

ER

90,000

80,000

70,000

60,000

50,000
Cumulative

infiltr
ation

40,000

30,000

20,000

Infiltration
rate

10,000

0
0

DISTANCE DOWNSTREAM FROM CRAYCROFT ROAD
TO LA CHOLLA BOULEVARD, IN KILOMETERS

155
0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

10

La Cholla Boulevard Craycroft Road

C
U

M
U

LA
TI

V
E 

IN
FI

LT
R

A
TI

O
N

, I
N

 C
U

B
IC

 M
ET

ER
S

    T        
         
          

      A   
          

         
        T   

            
          

      E  N    
          

A          
         

         
          

      T    
       

           
         

         
       

      

Temperature and Water Content

One-Dimensional Temperature Monitoring and 
Modeling

H         
     A     

       
         

          
        

         
          

         
    C    
I            

       
      

 S      
        R  C  

  T      
         

         
         

 T       
         O  

   C  R         
    D        

         A     
     

T      R  C   
       

 T         

    T       
          

       
         

 
T           

  US S    
        

 S       
           

    P    
         

     T   
  C  R       

      T  
       

 D     A    
      
        T   

         
  S DH H   R    

     PEST  A 
        
        

Infiltration at Craycroft Road Site
I        
       C  



200  Estimated Infiltration, Percolation, and Recharge Rates at the Rillito Creek Focused Recharge Investigation Site, Arizona

R  T          
    T       

    A    S     
    T   C   

T          
          

 S         
          

   T        
 C  R         

T            
       
       C    

         
      C  M   

  C  R      
         

 M       
   S   

      
         

H     A     
         

          
      T    
          

       
         T   

         
          

        
           

          
 I         

     C  R     
 

        
         

L  R  T      
        C  

R         
      

      
           T  

        
A          

           
          

        T   
         

      
         

          
 T           

          
   

Infiltration at Dodge Boulevard and First Avenue sites

I          
 D     A     
            

          
   T        

    D    
         

        D  
   T      

    A    D    
           
  T        

   A        
   C  R          
  D     A     
           
         

    
T          D  

         
 T          

        
 C         C   

          
        C

        C   T  
         

      D     
        

            
      

  C  R       
    D      

          
           

  C  R       
            

      
T         

         
       

       D     
        

        
     A       

         
        

T           
        

        
M        A   

        
 D     S     

          



Infiltration, Percolation, and Recharge Rates  201

Figure 13. Measured and simulated thermographs in Rillito Creek near Craycroft Road, Pima County, Arizona.
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Figure 14. Measured and simulated thermographs in Rillito Creek near Dodge Boulevard, Pima County, Arizona.
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Figure 15. Water content of stream-channel sediments for duration of a streamflow event including onset and cessation, from 
within two-dimensional array in Rillito Creek near Dodge Boulevard, Pima County, Arizona.
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Figure 16. Two-dimensional distribution of temperature during different streamflow conditions in 
Rillito Creek on September 10, 2000, near Dodge Boulevard, Pima County, Arizona. A, Thermal transport 
through conduction before the onset of streamflow; B, thermal transport through a combination of 
advection and conduction at the onset of streamflow exhibiting multidimensional flow through the 
sediments; C, combined advection and conduction thermal transport to the deeper sediments several 
hours after the onset of streamflow.
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Figure 17. Two-dimensional plot of soil-water content during different streamflow conditions in Rillito 
Creek near Dodge Boulevard, Pima County, Arizona; A, Before the onset of streamflow, September 10, 
2000, at 1600; B, five minutes after the onset of streamflow, September 10, 2000, at 1605; C , immediately 
after the cessation of streamflow September 12, 2000; D, approximately 2 days after the cessation of 
streamflow, September 14, 2000.
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Figure 19. Simulated infiltration rates during period of flow at the two-dimensional temperature array near Dodge Boulevard, Pima 
County, Arizona.
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Figure 21. Hydrographs of selected piezometers within Rillito Creek, Pima County, Arizona.
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Figure 23. Gravity changes along profiles crossing Rillito Creek, Pima County, Arizona, since December 1997. A, Swan Road;  B, First Avenue.
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Figure 24. Storage changes measured along Rillito Creek, Pima County, Arizona, from Craycroft Road to La Cholla Boulevard 
relative to a measurement made in December 1997.
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Figure 25.—Continued.
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Table 3. Summary of methods used and estimated rates of infiltration, percolation, and recharge along Rillito Creek, Pima County, 
Tucson, Arizona.
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