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 Technical Memorandum 

Quail Valley Water System Improvement Plan 

To: Joe Schiewe – Holt Homes 

Paul Sellke, PE, GE – AKS Engineering & Forestry, LLC 

From: Jason Melady, RG, CWRE – Summit Water Resources, LLC 

Ryan Dougherty, PE, RG – Summit Water Resources, LLC 

Date: December 12, 2023 

Executive Summary 

Summit Water Resources, LLC (Summit) has prepared this water system improvement plan (WSIP) 

for Holt Homes (Holt) to support water system planning efforts for the Quail Valley development in 

Banks, Oregon. The purpose of this WSIP is to estimate the water demands of Holt’s proposed 

development, identify and evaluate water supply strategies to meet projected water demands, and 

recommend a preferred water supply strategy for implementation. 

To project the water demands of Holt’s proposed Quail Valley development, conservative 

assumptions related to population density and water use characteristics were utilized. Water demand 

projections indicate the following: 

▪ Full Buildout Population: At full buildout in 2035 the population of the Quail Valley 

development is estimated to be 2,370. 

▪ Projected Peak Season ADD: Assuming that irrigation demands for community open spaces 

are met with the existing TVID connection, the resulting peak season ADD is estimated to be 

0.28 MGD. 

▪ Projected MDD: Assuming that irrigation demands for community open spaces are met with 

the existing TVID connection, the resulting MDD is estimated to be 0.39 MGD. 

To meet the Quail Valley development’s projected demands, a recommended water supply strategy 

was identified and developed which consists of using the existing TVID connection to meet irrigation 

demands of community open spaces and constructing one new deep water supply well (constructed 

similarly to Well 2). To provide storage redundancy and adequate fire flow a new 1 MG reservoir will 

be constructed (see Kennedy Jenks, 2022b for recommended storage improvement). 

Review of available data suggests that this water supply strategy will reliably provide 0.34 MGD 

during the peak season and a short-term maximum capacity of 0.42 MGD, which exceeds the 

development’s projected demands. Therefore, the recommended water supply strategy satisfies 

Section 152.003(D)(2) of the Banks Development Code because a new source of water of sufficient 

quality and quantity to serve over 100% of the developments projected water needs will be provided 

to the City. 
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1 Introduction 

Summit Water Resources, LLC (Summit) has prepared this water system improvement plan (WSIP) 

for The Holt Homes (Holt) to support water system planning efforts for the Quail Valley development 

in Banks, Oregon.  

Summit understands that Holt is evaluating development of a multi-phase residential housing 

community. Per 152.003(D) of the City’s municipal code, applicants for new developments must 

either obtain: 

1. Confirmation from the City Engineer verifying that the City’s water system has adequate 

capacity to serve the proposed development, or; 

2. The applicant must provide documentation satisfactory to the City Engineer of its own 

alternative source of water that is legally capable of being dedicated to and annexed by the 

City of sufficient capacity to serve the proposed development. 

Further guidance for interpretation and administration of Section 152.003(D)(2) is outlined in 

Resolution 2022-03 and summarized below for new residential subdivision proposals: 

▪ For all new residential subdivision proposals (land divisions proposing a total of 4 or more 

lots), the applicant shall demonstrate compliance with Section 152.003(D) of the Banks 

Development Code by providing one or more new sources of water of sufficient quality and 

quantity to serve 100% of the development’s projected water needs as a means of 

augmenting the capacity of the City’s public water system. 

The purpose of this WSIP is to estimate the water demands of Holt’s proposed development, identify 

and evaluate water supply strategies to meet projected water demands, and recommend a preferred 

water supply strategy for implementation that meets the requirements of Section 152.003(D)(2). 
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2 Projected Water Demands 

This section reviews key aspects of Holt’s proposed development and provides estimates of 

associated water demands. 

2.1 Overview of Proposed Development 

Summit understands that Holt is interested in evaluating one development scenario, identified as 

Quail Valley. Key aspects of the Quail Valley development scenario were provided by AKS 

Engineering & Forestry, LLC (AKS) and are summarized below.  

Quail Valley 

This development scenario includes a mix of 955 single-family detached and attached homes (SFHs), 

5 acres of commercial and 2.4 acres of industrial zoning, as well as irrigated open spaces, 

ponds/wetlands, and vegetated corridors. The phasing and number of lots associated with the Quail 

Valley development scenario are tabulated below on Table 1. 

The Quail Valley development includes 9.78 acres of ponds/wetlands, 8.81 acres of temporarily 

irrigated vegetated corridors (only irrigated for the initial two years), and 24.5 acres of permanently 

irrigated open spaces. 

Table 1.  Overview of Proposed Quail Valley Development 

Development Scenario 

Number of Lots / Irrigated Acres 

2024 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 
Total 

Lots 

Total 

Acres 

Quail Valley Development              

Quail Valley SFHs (detached)   45 45 87 166 99 89 112 111 56 810  

 Quail Valley SFHs (attached)   15 15 18 36 20 25 12 4 0 145  

Ponds/Wetlands (ac)  4.95   3.74  1.09      9.78 

Vegetated Corridor* (ac)  2.95   4.38  1.48      8.81* 

Irrigated Open Spaces (ac)  4.88 14.7 0.43 4.05  1.53      24.5 

Commercial Zone (ac)   2.5  2.5        5.00 

Industrial Zone (ac)   2.4          2.40 

Total Lots   60 60 105 202 119 114 124 115 56 955  

Notes: 

* Vegetated corridors are assumed to only require irrigation for two years, after which time the temporary irrigation systems are disconnected 

ac=acres     SFHs=single-family homes   

2.2 Water Demand Projection Methodology 

To project the water demands of the Quail Valley development, conservative assumptions related to 

population density and water use characteristics were utilized which are summarized below on Table 

2. For the proposed Quail Valley development, demands were projected assuming that the irrigation 

demands of ponds/wetlands, irrigated open spaces, and vegetated corridors are met with the 

existing Tualatin Valley Irrigation District (TIVD) connection, which reportedly provides 500 gpm 

(CwM-H2O, 2021c). Coordination and approval of this irrigation source will be needed to confirm 

that TVID will allow the continued use of the TVID connection to meet future irrigation demands for 

the large open spaces within Quail Valley. Holt is currently in the process of negotiating an 

agreement with TVID to maintain irrigation water rights for the benefit of the development.  
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Table 2.  Assumptions for Water Demand Projections 

Parameter Value Data Source 

SFH (detached) ADD (gpcd) 91 
Demand of New SFHs 

(see Kennedy Jenks, 2023) 

SFH (attached) ADD (gpcd) 68 
75% of SFH (detached) ADD  

(Hazen and Sawyer, 2018) 

Commercial Zone ADD1 (gpd/1,000 sqft) 56 
Average water use for all commercial 

building types (EPA, 2012) 

Industrial Zone ADD1 (gpd/1,000 sqft) 10 
Average water use for non-refrigerated 

warehouses (EPA, 2012) 

Peaking Factor 1.98 
2021 WMCP, 2015-2019 Meter Data  

(CwM-H2O, 2021a) 

Residential Irrigation Multiplier 3.5 
Calculated based on 2015-2019 Meter Data 

(methodology from JWC, 2021) 

Pond/Wetland Duty (AFY) 2.5 
Simulated water budget annual outflow for 

Willamette Valley wetlands (OSU, 2017) 

Irrigated Open Spaces Duty2 (AFY) 1.5 
Avg. annual irrigation duty 

(USDA, 2018) 

SFH (detached) PPH 2.6 
Washington Co. Average  

(PSU, 2020) 

SFH (attached) PPH 1.8 
70% of SFH (attached) PPH 

(USCB, 2020) 

Notes: 
1 Estimates of water use for the Quail Valley commercial and industrial zones assume that building areas will 

match the areas assumed for the traffic study (65,340 sqft commercial, 60,000 sqft industrial). 
2 Estimates of water use for vegetated corridors (8.81 acres, see Table 1) assume that an annual duty of 1.5 

AFY will be required for two years, after which time the temporary irrigation systems will be disconnected. 

Therefore, the irrigation demands of vegetated corridors are not carried through in demand projections. 

ADD=average day demand gpcd=gallons per capita per day SFH=single family home 

AFY=acre-feet per year PPH=people per household  sqft=square feet 

 

2.3 Water Demand Projection Results 

Projected water demands for the proposed Quail Valley development are summarized on the figures 

below. 

▪ Figure 1. Population Projection: This figure presents the projected population for the 

proposed Quail Valley development. At the completion of development in 2035 the population 

of the Quail Valley development is estimated to be 2,370. 

▪ Figure 2. Projected Quail Valley Water Demands: Using the proposed Quail Valley 

development plan (Table 1) and parameters developed by Summit (Table 2), the following 

water demands are estimated at the completion of development in 2035, assuming that 

irrigation demands are met with the existing TVID connection: ADD=0.20 MGD; Peak Season 

ADD=0.28 MGD, MDD=0.39 MGD.  
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Figure 1. Population Projection 
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Figure 2. Projected Quail Valley Water Demands 
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3 Recommended Water Supply Strategy and Improvements 

This section identifies and describes a recommended water supply strategy to satisfy the 

requirements of 152.003(D) of the City’s municipal code (provide a new source of water of sufficient 

quality and quantity to serve 100% of the developments projected water needs. 

3.1 Water Supply Objectives 

The following key objectives/criteria should be considered in identification and evaluation of water 

supply options. Water supply options that meet all of the following criteria should be retained for 

further consideration. 

▪ Meet projected water demands  

▪ Improve the redundancy and resiliency of the City’s water system 

▪ Manage local water resources sustainably and comply with applicable regulations 

▪ Meet the objectives above cost effectively 

3.2 Identification and Evaluation of Water Supply Strategy and Improvements 

To provide a new source of water of sufficient quality and quantity to serve 100% of the Quail Valley 

development’s projected water needs, a recommended water supply strategy was identified which is 

described below. 

Use Existing TVID Connection and Construct One New Well:  

▪ Concept: The recommended water supply strategy consists of 1) using the existing TVID 

connection to meet irrigation demands of community open spaces, and 2) constructing one new 

water supply well (constructed similarly to Well 2).  

The strategy for the new water supply well is based on static spinner testing data collected at 

The City’s Well 2 and the Quail Valley Golf Course Well (see Attachment 1), which, in the opinion 

of the geophysical surveyor (Pacific Surveys, LLC), static testing indicates that commingling 

conditions are not present at either well (i.e., the two water bearing zones present in the local 

area act as a single aquifer system rather than two hydraulically distinct aquifers). Review of a 

technical memorandum recently prepared by CwM-H2O indicates that the City has updated their 

position regarding interpretation of the aquifer system (from an interpretation of separate 

aquifers to a single aquifer system, see CwM-H2O, 2023) to align with the data and 

interpretation presented by Summit.  

Therefore, based on the static spinner testing results, Summit recommends that Holt and the 

City continue pursuing a water supply strategy reflecting a single aquifer within the local CRBG 

unit, which will reduce the number of wells needed to meet projected demands as new wells will 

have a greater production capacity.  

▪ Supply Capacity: Summit’s review of aquifer testing data for Well 2 suggests that a pumping rate 

of 200-250 gpm may be sustainable for the entirety of the peak season (Attachment 2), which is 

in-line with the estimated reliable capacity of the Quail Valley Golf Course Well (CwM-H2O, 

2021b). Therefore, for planning purposes Summit conservatively assumes that a new well, 

constructed similarly to Well 2 and the Quail Valley Golf Course Well, should have a peak season 

reliable capacity of 0.34 MGD (236 gpm).  

Similar to Well 2, a new well could likely pump at a higher capacity for short durations to meet 

peak demands. Therefore, for planning purposes Summit assumes that a new well, constructed 
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similarly to Well 2 and the Quail Valley Golf Course Well, will have a short-term maximum 

capacity equivalent to Well 2 (see CwM-H2O, 2018), or 0.42 MGD (290 gpm). Review of aquifer 

testing data for Well 2 suggests that a pumping rate of 290 gpm may be sustainable for multiple 

days, which is in-line with estimates for the Quail Valley Golf Course Well (CwM-H2O, 2021b). 

A groundwater assessment prepared by OWRD for the City of Banks (OWRD, 2019) indicates that 

the local CRBG aquifer is relatively stable. Therefore, based on OWRD’s opinion regarding aquifer 

stability and also considering that the City is planning on implementing an ASR system, Summit 

expects that the new well should be capable of producing at these capacities beyond the 

completion of the Quail Valley development. The added capacity from an ASR system is not 

included in Summit’s supply-demand evaluation as ASR implementation is being led by the City. 

Excluding the added capacity from an ASR system results in a more conservative supply-demand 

evaluation for Quail Valley. However, Summit recommends that the new well be designed and 

constructed to facilitate ASR operations for integration into the City’s water system and proposed 

ASR program. 

▪ Planning Level Schedule: Based on the projected demands of the Quail Valley development 

(Figure 2), Summit recommends that the new well be brought online in 2025 (prior to when the 

demands from the initial phase of the Quail Valley development come online). However, the 

schedule for constructing the new well and integrating it with the City’s existing water system 

largely depends on the water rights permitting timeline being led by the City.  

3.3 Comparison of Recommended Water Supply Strategy to Projected Demands 

A comparison between the recommended water supply strategy and the projected water demands of 

the Quail Valley development is summarized on the following figure: 

▪ Figure 3. Quail Valley Water Supply-Demands: This figure utilizes the proposed development 

plan for Quail Valley (Table 1) and demand parameters developed by Summit (Table 2) to 

project water demands and then overlays the added supply capacity from one new well in 

accordance with the water supply strategy and assumptions identified above. Key 

observations are noted below for this figure: 

­ Assuming that irrigation demands for community open spaces within the Quail Valley 

development are met with the existing TVID connection, then 0.28 MGD of supply 

capacity will be necessary to meet the peak season ADD (or one new well, constructed 

similarly to Well 2, with a peak season reliable capacity of 0.34 MGD).  

­ Assuming that irrigation demands for community open spaces within the Quail Valley 

development are met with the existing TVID connection, then 0.39 MGD of supply 

capacity will be necessary to meet the MDD (or one new well, constructed similarly to 

Well 2, with a short-term maximum supply capacity of 0.42 MGD). To provide storage 

redundancy and adequate fire flow, storage improvements will likely be necessary 

(see Kennedy Jenks, 2022b for recommended storage improvement of new 1 MG 

reservoir).  

­ Summit understands that the City is concerned about sufficient capacity and 

redundancy after the Quail Valley development is incorporated into the City’s water 

system. While the City has not shared recent meter data (since replacement of the 

Sellers Road Pipeline), a review of the City’s historical meter data indicates that the 

City’s current (2022) MDD is 0.58 MGD (see Summit, 2023). Adding the projected 
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MDD for the Quail Valley development (0.39 MGD) results in a total MDD of 0.98 MGD. 

To evaluate whether the City has sufficient capacity and redundancy, Summit 

evaluated a scenario in which the City loses its largest producing source (firm 

capacity). In this scenario, the firm capacity of the City’s existing system would be 

0.69 MGD (see Table 3-3 of Kennedy Jenks, 2022b). Combining the City’s firm 

capacity (0.69 MGD) with the short-term maximum capacity from one new well (0.42 

MGD) produces a total supply capacity of 1.11 MGD, which exceeds the total MDD of 

0.98 MGD. Therefore, because the City would be able to meet the MDD even after 

losing its largest supply source (Well 2), the City’s water system should have sufficient 

capacity and redundancy with an additional new well. 

­ By using the existing TVID connection to meet demands of community open spaces, 

additional volumes of excess water from the City’s springs during peak winter flow 

months can be used for ASR which will further increase the resiliency of the City’s 

water system. 
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Figure 3. Quail Valley Water Supply-Demands 
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3.4 Summary of Recommended Water Supply Strategy and Improvements 

A comparison between projected demands and the recommended water supply strategy is provided 

below on Table 3.  

Table 3. Comparison of Projected Demands and Recommended Water Supply Strategy 

Element 
TVID Irrigation, 

1 New Well 

Full Buildout Peak Season ADD (MGD) 0.28 

Peak Season Reliable Capacity (MGD) 0.34 

Full Buildout MDD (MGD) 0.39 

Short-Term Maximum Capacity (MGD) 0.42 

Implementation Schedule Meets Timing of Demands? Yes 

Increases City Redundancy/Resiliency? Yes 

 

In summary, to meet 100% of the projected demands of the Quail Valley development, an 

appropriate water supply strategy should provide at least 0.28 MGD of peak season reliable supply 

capacity (peak season ADD) and 0.39 MGD of short-term maximum supply capacity (MDD). The 

recommended water supply strategy consists of using the existing TVID connection to meet 

irrigation demands of community open spaces, and constructing one new water supply well 

(constructed similarly to Well 2). Review of available data suggests that this water supply strategy 

will reliably provide 0.34 MGD during the peak season and a short-term maximum capacity of 0.42 

MGD, which exceeds the development’s projected demands. Therefore, the recommended water 

supply strategy satisfies Section 152.003(D)(2) of the Banks Development Code because a new 

source of water of sufficient quality and quantity to serve over 100% of the Quail Valley 

development’s projected water needs will be provided to the City.    
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4 Data Gaps and Uncertainties 

This section identifies data gaps and uncertainties. 

▪ The maximum reliable capacity of Well 2 is reported by Kennedy Jenks to be 290 gpm (0.42 

MGD). The reported maximum capacity of Well 2 has been inconsistent across recent reports, 

ranging from 290 gpm (nameplate capacity of pump; see CwM-H2O, 2018) to 350 gpm 

(“current operational rate”; see CwM-H2O, 2021b). Summit’s review of aquifer testing data 

from Well 2 (Golder, 2008) suggests that a pumping rate of 300 gpm can only be sustained 

for approximately 17 days based on recent static water levels in the aquifer and an assumed 

pump submergence requirement of 15 feet (see Attachment 1). Robust long-term pumping 

and water level data for Well 2 was not available for Summit’s review at the time of this 

report.  

▪ The static water level in Well 1 at the time of construction was 34 feet bgs (8/24/1977). The 

most recent static water level reported to OWRD was 106 feet bgs (3/3/2020), which 

represents a decline of 72 feet from the static water level at the time of construction. Summit 

does not have access to the City’s daily pumping records so it is unclear whether the static 

water level measured on 3/3/2020 is representative of true static conditions, or possibly a 

recovering condition (pumping at Well 1/Well 2 occurred a few days prior). Additionally, 

Summit understands that both wells are equipped with pressure transducers to automatically 

measure and record water level measurements in the wells, however, CwM-H2O has 

indicated that these measurements are unreliable because the depth settings of the pressure 

transducers are uncertain. Summit also understands that in the summer-fall of 2023 

surveying of the City’s existing wells revealed that historical water level data was incorrect 

and that the water levels at Well 1 and Well 2 are similar. Regardless, a groundwater 

assessment prepared by OWRD for the City of Banks (OWRD, 2019) indicates that the local 

CRBG aquifer is relatively stable. Therefore, Summit expects that the City’s wells would be 

able to continue producing at their customary capacities beyond the completion of the Quail 

Valley development. 
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P a c i f i c  S u r v e y s ,  L L C  
A  f u l l  s e r v i c e  g e o p h y s i c a l  w e l l  l o g g i n g  c o m p a n y  

4456 Via St .  Ambrose •  C laremont •  Ca •  91711     909.625.6262   fax  909.399.3180 www.pacif icsurveys.com  

Jason Melady        November 9, 2022 
Summit Water Resources, LLC 
 

RE: Technical Memo: Static Spinner 
 
Under non-pumping condition the spinner/flowmeter is lowered into the boring/well at a constant speed. 
The revolutions of the impeller are recorded as counts/sec. Once the spinner/flowmeter reaches total 
depth, the survey is stopped and a new survey begins with the tool ascending the boring/well. The 
spinner/flowmeter is raised to the surface at a constant rate and the revolutions of the impeller are 
recorded. 
 
Both the down and up runs are merged onto one graph and scaled so that both spinner response overlay 
one another in a zone of known zero-flow. This zone is typically above all perforations. In the case of Well 
#2, this would be in the 12-inch casing that is set to 300ft. This zone of zero-flow demonstrates that the 
revolutions of the spinner is directly a result of the speed of descent/ascent of the tool. 
 
If both the down and up run overlay one another throughout the entire boring/well, the inference would 
be that there is no vertical flow anywhere in the boring/well. If vertical flow was occurring, the down and 
up runs would diverge from one another in response to the direction of the flow (velocities are additive). 
In the case for Well #2, there is no significant divergence between the down and up runs, indicating zero-
flow through the entire interval. 
 
 
Best Regards, 
Michael Ridder 

Pacific Surveys, LLC 
1785 West Arrow Route 

Bldg D Suite 3 & 4 

Upland, Ca 91786 

800 919-7555 

 











P a c i f i c  S u r v e y s ,  L L C  
A  f u l l  s e r v i c e  g e o p h y s i c a l  w e l l  l o g g i n g  c o m p a n y  

4456 Via St .  Ambrose •  C laremont •  Ca •  91711     909.625.6262   fax  909.399.3180 www.pacif icsurveys.com  

Ryan Dougherty        December 14, 2022 
Summit Water Resources, LLC 
 

RE: Static Spinner 
 
On November 30th, 2022, we performed a static spinner survey on the Quail Valley Golf Course Well in 
Banks, OR. Only one down and up run were required for this survey, as both the down and up run overlaid 
one another throughout the entire cased and open-hole portions of the well, with no significant 
divergence. This corresponds with the Temperature Log performed on this well from November 2020, 
which, similarly, revealed no significant divergence from the expected geothermal gradient. Therefore, it 
appears that there is no vertical flow in the boring/well. 
 
Best Regards, 
Mike Schumacher 

Pacific Surveys, LLC 
1785 West Arrow Route 

Bldg D Suite 3 & 4 

Upland, Ca 91786 

800 919-7555 
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Well 2 Aquifer Testing Data 
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