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INTRODUCTION 
This document was prepared to fulfill certain requirements in Oregon Administrative Rules (OAR) 
690-350-0110 through 0130 in support of the application for artificial recharge (AR) Limited 
License LL1621.  The aquifer recharge projects included in this plan will be managed by the Walla 
Walla Basin Watershed Council (WWBWC) and Hudson Bay District Improvement Company 
(HBDIC).   The application for Limited License LL1621 was submitted to the Oregon Water 
Resources Department (OWRD) in December 2015.  The program includes seventeen aquifer 
recharge projects located at different sites.  Because of the unique nature of this program with 
distributed recharge sites, as well as the availability of a body of information from other related or 
nearby recharge projects, OWRD staff requested that the applicant provide a summary compilation 
of the hydrogeologic information relevant to the overall program area and specific recharge sites 
(See Appendix C), as well as a monitoring plan for the AR project.   

The objectives of the document are three-fold: (1) present a proposed source water and 
groundwater monitoring plan, (2) present a proposed water level monitoring plan (groundwater 
and surface water) and (3) present a proposed reporting regime for the program.  All of these 
document elements were prepared in support of the Limited License application.   

The recharge sites included in this project are referred to as Anspach, Barrett, Chuckhole, County 
Road, East Trolley Lane, Fruitvale, Gallagher, Johnson, LeFore Road, Locust Road, Mud Creek, NW 
Umapine, Sunquist, Triangle Road, Triangle Station, Trumbull and West Ringer Road (Figure 1).  At 
this time five of these sites (Johnson, Anspach, Trumbull, NW Umapine and Barrett) are active 
under Limited License LL1433, which will be superseded by Limited License LL1621.  Upon receipt 
of Limited License LL1621 operations at the other sites will be initiated as the WWBWC is able to 
complete infrastructure improvements necessary to operate the sites.   Current information 
regarding each of the seventeen sites, including recharge sites and proposed monitoring, are 
summarized in this document (hydrogeology information is included in Appendix C). 

Water quality data collected at seven active sites (Johnson, Anspach, Trumbull, Barrett, NW 
Umapine, Stiller Pond and Locher Road) and one inactive site (Hall-Wentland) in the greater Walla 
Walla Basin have shown that AR activities conducted in the Walla Walla Basin have not lead to 
degradation of the alluvial groundwater system (GSI, 2009a, 2009b, WWBWC 2010).    Moreover, 
water quality monitoring in support of Limited License LL1433 indicates groundwater quality 
improvements in response to AR activities (WWBWC, 2014a).  Given these observations, the 
dispersed nature of the individual AR sites, and the common source water for the proposed AR 
program, the monitoring approach described herein  focuses on evaluating the effects of each 
recharge season on water quality using a dispersed, but integrated, monitoring network.   

The balance of this document includes the following: 
1. Program goals and a summary of AR sites to be covered under LL1621. 
2. The scope of the proposed monitoring effort, including: 

a. Proposed number, locations, and physical characteristics of monitoring points. 
b. Constituents to be monitored for. 
c. Sample collection frequency. 
d. Quality assurance and quality control (QA/QC) elements. 

3. Reporting methods. 



                 

PROGRAM GOALS 
The overarching goal of the proposed aquifer recharge program is to restore and maintain the 
shallow alluvial aquifer for the benefit of people, the environment and wildlife.  Specific goals of the 
projects include: (1) stopping and reversing the water level declines observed in the shallow 
alluvial aquifer system throughout the Walla Walla Valley, (2) reducing the hydraulic gradient away 
from streams and creeks in the valley to reduce surface water seepage, especially during dry 
summer months, and (3) restoring flows to spring creeks. 

AQUIFER RECHARGE SITES 
Recharge to be conducted under Limited License LL1621 will occur at the seventeen sites shown in 
Table 1 and Figure 1.  The Anspach, Barrett, Johnson, NW Umapine and Trumbull sites are currently 
operated and monitored under Limited License LL1433.  Recharge volumes estimates and 
estimated conveyance losses between the point of diversion and the recharge site are provided in 
Table 2.  This section summarizes the basic physical layout and operation of each of the seventeen 
sites (Figure 1). 

Site Name GPS Coordinates Section, Township & Range 
Site 

Type 

Anspach 45.945540, -118.411043 NW ¼, NW ¼, Sec. 30, T6N, R35E Gallery 
Barrett 45.948009, -118.421811 SW ¼, SE ¼, Sec. 34, T6N, R35E Gallery 

Chuckhole 45.941074, -118.419149 SW ¼, NE ¼, Sec. 3, T5N, R35E Basin 
County Road 45.951563, -118.428188 NE ¼, SW ¼, Sec. 34, T6N, R35E Gallery 

East Trolley Lane 45.993006, -118.423812 SW ¼, SE ¼, Sec. 15, T6N, R35E Gallery 
Fruitvale 45.987780, -118.444852 NE ¼, NW ¼, Sec. 21, T6N, R35E Gallery 

Gallagher 45.967480, -118.485502 SE ¼ & SW ¼ of Sec. 30, T6N, R35E 
Gallery & 

Basin 

Johnson 45.956690, -118.439271 SE ¼, SW ¼, Sec. 33, T6N, R35E 
Gallery 
& Basin 

LeFore Road 45.951187, -118.377397 NE ¼, SW ¼, Sec. 36, T6N, R35E Gallery 
Locust Road 45.957360, -118.392845 SE ¼, NE ¼, Sec. 35, T6N, R35E Gallery 
Mud Creek 45.973630, -118.430493 NW ¼, NW ¼, Sec. 27, T6N, R35E Basin 

NW Umapine 45.979884, -118.503350 SW ¼, SE ¼, Sec. 24, T6N, R34E Basin 
Sunquist 45.982522, -118.445141 NE ¼, SW ¼, Sec. 21, T6N, R35E Gallery 

Triangle Road 45.973104, -118.425618 NE ¼, NW ¼, Sec. 27 T6N, R35E Gallery 
Triangle Station 45.975587, -118.436832 NE ¼, NE ¼, Sec. 28, T6N, R35E Basin 

Trumbull 45.962171, -118.428849 NW ¼, SW ¼, Sec. 27, T6N, R34E Gallery 

West Ringer Road 45.971661, -118.499919 SW ¼, NE ¼, Sec. 25, T6N, R34E Gallery 

 

 

 

Table 1.  Aquifer recharge sites included in Limited License LL1621. 



                 

Table 2. Aquifer Recharge sites with recharge rates, recharge volumes (low/high) and conveyance 
loss estimates (low/high) for LL1621 

Site Name 
Recharge 

Rate 
Recharge Volume 

(Low/High) 
Conveyance Loss 

(Low/High) 

Anspach 3-5 cfs 445/1130 AF/year 145/295 AF/year 
Barrett 4 cfs 555/1130 AF/year 145/295 AF/year 

Chuckhole 1-3 cfs 90/530 AF/year 90/180 AF/year 
County Road 2-4 cfs 310/1260 AF/year 145/295 AF/year 

East Trolley Lane 1-2 cfs 100/375 AF/year 100/375 AF/year 
Fruitvale 2-4 cfs 200/750 AF/year 145/185 AF/year 
Gallagher 2-6 cfs 315/1,900 AF/year 220/600 AF/year 
Johnson 18 cfs 1,350/4,650 AF/year 700/1425 AF/year 

LeFore Road 1 cfs 60/190 AF/year 0/0 AF/year 
Locust Road 1.5 cfs 140/300 AF/year 90/185 AF/year 
Mud Creek 1-2 cfs 100/375 AF/year  75/200 AF/year 

NW Umapine 3 cfs 450/950 AF/year 150/375 AF/year 
Sunquist 1-3 cfs 95/565 AF/year 100/185 AF/year 

Triangle Road 1-2 cfs 100/375 AF/year 70/140 AF/year 
Triangle Station 1 cfs 100/190 AF/year 70/140 AF/year 

Trumbull 2 cfs 300/630 AF/year 100/225 AF/year 

West Ringer Road 1-2 cfs 100/630 AF/year 150/450 AF/year 

Estimated Totals (Low/High) 4,720/15,930 AF/year 2,495/5,550 AF/year 

NOTE: Italicized recharge rates are estimates because the site has not operated yet. 
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ANSPACH 
The Anspach site is an operational infiltration gallery constructed in 2012 and expanded in 2015.  
The infiltration gallery is located immediately northwest of Milton-Freewater, OR and east of 
Winsap Road in NW ¼, NW ¼, Sec. 30, T6N, R35E (Figures 1, 2, and 3).  Recharge capacity at the 
Anspach site has ranged from 0.5 to 1 cubic feet per second (cfs).  After the expansion, the site is 
expected to increase to approximately 4 cfs.  This site was built in a field that has been fallow for at 
least 14 years.  Prior to this, the land was utilized as an apple orchard. 

There are two onsite wells (GW135 and GW141).  GW135 is an abandoned irrigation well located at 
the up-gradient, southeastern corner of the site and GW141 is a purpose built monitoring well at 
the up-gradient, northeastern corner of the site.  Another well (GW23) is located generally down 
gradient of, and west southwest of, the site.  GW135 and GW23 are water wells that have been 
adapted for use in the WWBWC water level monitoring network.   

Recharge source water is diverted from the Hudson Bay District Improvement Company (HBDIC) 
White Ditch canal west of its intersection with the Old Milton Highway/Lamb Street.  At a weir 
structure, water is diverted south through a pipeline to the project.   HBDIC and the WWBWC 
manage the diversion of recharge water from the canal to the recharge site.  The Anspach site will 
continue to be operated under the existing Limited License LL1433 until issuance of Limited 
License LL1621. 

 

Figure 2 - Photograph of the Anspach aquifer recharge site during construction.  Photo is looking west from the up-
gradient end of the project. 
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BARRETT 
The Barrett site is an operational infiltration gallery constructed in January 2014.  The site is 
located approximately 1.5 miles northwest of Milton-Freewater, OR between County Road  and 
Chuckhole Lane in SW ¼, SE ¼, Sec. 34, T6N, R35E (Figures 1, 4, and 5).  Recharge capacity at the 
Barrett site is 3-4 cfs.  This site was built in a field that has been fallow since the early 1990s. 

One well is in the immediate vicinity of this site, well GW_62, which is located up gradient of the 
facility.  Another existing well, GW_150, is located down-gradient of the site.  These wells are water 
wells adapted for use in the WWBWC water level monitoring network. 

Recharge source water is delivered from the Barrett pipeline to the infiltration gallery.  HBDIC 
manages the diversion of water to the site.   

The Barrett site will continue to be operated under the existing Limited License LL1433 until 
issuance of Limited License LL11621. 

 

 

Figure 4 - Photograph of the Barrett aquifer recharge site during construction.  Photo is taken near the middle of 
the site looking east. 
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CHUCKHOLE 
The Chuckhole site is located approximately one mile northwest of Milton-Freewater, OR near the 

south end of Chuckhole Lane in SW ¼, NE ¼, Sec. 3, T5N, R35E (Figures 1, 6 and 7).  The site 

consists of two basins: a sediment trap basin and an infiltration basin.  The site is expected to have a 

total recharge capacity of 1 to 3 cfs.  The Chuckhole site was constructed in the fall of 2015 and will 

be brought into use pending issuance of a new limited license.  This site was constructed in a vacant 

corner of a vineyard.  The land has not been utilized for at least 20 years.  The adjacent field has 

been cultivated as a vineyard for approximately 10 years and before that it was apple orchard (at 

least to the early 1990s). 

Existing wells in the area include GW_23 and GW_62.  A planned well, GW_169, will be a purpose 

built monitoring well to be installed up-gradient of the site. 

Recharge source water will be delivered from the Milton Pipeline into the project.  WWBWC will be 

responsible for operating the diversion into the site. 

 

Figure 6 - Photograph of the Chuckhole aquifer recharge site during construction.  Photo is taken at the north end of 
the project looking south. 
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COUNTY ROAD 
The County Road site is proposed to be located approximately 2.25 miles northwest of Milton-

Freewater, OR, just north of County Road and east of Prunedale Road in NE ¼, SW ¼, Sec. 34, T6N, 

R35E (Figures 1 and 8).  The site is planned to be an infiltration gallery with a recharge capacity of 

2-4 cfs.  The County Road project is scheduled to be constructed in 2016 or 2017.  The site will be 

built on land that has been used as an apple orchard since the mid-1990s.   

There is a single existing well in the immediate area, GW_150.  This well is utilized for water level 

monitoring.  There are purpose built monitoring wells up and down-gradient from the site 

(GW_141 and GW_45-48) as well as additional water level monitoring wells (GW_40, GW_62 and 

GW_135). 

Recharge source water will be delivered down the HBDIC system and diverted into the proposed 

infiltration gallery.  HBDIC will be responsible for operating the diversion into the site. 
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EAST TROLLEY LANE 
The East Trolley Lane site is an infiltration gallery constructed in late 2013 and will be brought into 
use pending issuance of a new limited license.  The site is located east of Trolley Lane and 
approximately 0.5 miles south of the Oregon/Washington border in SW ¼, SE ¼, Sec. 15, T6N, R35E 
(Figures 1, 9 and 10).  Recharge capacity at the site is expected to range from approximately 1-2 cfs.  
The infiltration gallery was built between an apple orchard and the county road.  This field has been 
used as an apple orchard since at least the early 1990s. 

A purpose built monitoring well, GW_151, is located immediately north (down-gradient) of the 
infiltration gallery, approximately down-gradient of the site.  Additional down gradient wells exist 
on the Washington side of the border. 

Recharge water will be delivered down the Ford branch to the West Little Walla Walla River and 
then diverted down the Trolley Lane pipeline to the project.  WWBWC staff will manage the Trolley 
Lane diversion. 

 

 

Figure 9 - Photograph of the East Trolley Lane aquifer recharge site during construction.  Photo is taken near the 
northern end of the project looking northwest. 
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FRUITVALE 
The proposed Fruitvale recharge site will be located approximately 3.5 miles northwest of Milton-

Freewater, OR near the intersection of Sunquist Road and Fruitvale Road in NE ¼, NW ¼, Sec. 21, 

T6N, R35E (Figures 1 and 11).  The site is planned to be an infiltration gallery, with the potential for 

a sediment settling pond, with a recharge capacity of 2 to 4 cfs.  The Fruitvale site will be 

constructed in the fall of 2015 and will begin operations pending issuance of a new limited license.  

The site will be constructed in an existing wheat/alfalfa field.  The land has historically (since the 

early 1990s) been in a wheat/alfalfa rotation, however there have been times when a portion of the 

land was planted in corn.  In 2015, the land was planted with peas for the winter with buckwheat to 

follow in the late spring/summer. 

There is one existing well in the area, GW_33, a water well adapted for use in the WWBWC water 
level monitoring network.  An additional planned purpose built monitoring well will be installed 

near the site, GW_171. 

Recharge source water will be delivered from the Fruitvale ditch into the proposed infiltration 

gallery.  WWBWC will be responsible for operating the diversion into the site. 

 

Figure 11 - Photograph of the Fruitvale aquifer recharge site during construction.  Photo is taken near the southern 
end of one of the infiltration gallery looking north. 
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GALLAGHER 
The proposed Gallagher recharge site will be located approximately 0.75 miles southeast of 

Umapine, OR in SE ¼ and SW ¼ of Sec. 30, T6N, R35E (Figures 1 and 12).  The site is planned to be a 

combination of infiltration galleries and infiltration basins with an expected recharge capacity of 3-

6 cfs.  The Gallagher site will likely be constructed in phases starting with a single infiltration basin 

currently scheduled for construction in 2016, and then incorporating additional basins and the 

infiltration galleries in future years.  The site consists of land that has been fallow and used as a 

horse pasture and farm equipment storage since the 1990s. 

There are two existing wells in the area, GW_36 and GW_119.  GW_36 is an irrigation well used to 

monitor water levels and GW_119 is a purpose built monitoring well used for water quality and 

water level monitoring.  Down-gradient of the site is an additional well, GW_66.  This well is used 
for water level monitoring in the WWBWC water level monitoring network. 

This site will be connected to the White pipeline (currently the White ditch) and fed from the 

HBDIC system.  Prior to the installation of the White pipeline, water will be delivered down HBDIC’s 

system, routed into Dugger Creek and diverted into the Gallagher ditch.  WWBWC and HBDIC will 

co-manage the diversion for this site. 
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JOHNSON 
The Johnson site is an operational recharge site consisting of a combination of infiltration basins 
and infiltration galleries.  The site is located approximately 2.5 miles northwest of Milton-
Freewater, OR between County Road and Prunedale Road in SE ¼, SW ¼, Sec. 33, T6N, R35E 
(Figures 1, 13 and 14). Originally constructed in 2004, the site has undergone two expansion 
phases to provide a recharge capacity ranging between 15 to 18 cfs.  The site was constructed on 
fallow ground (since at least the mid-1990s) but historically was used to grow cherry tree starts. 

There are 6 wells on or very near the site, including: 1 up-gradient well (GW_40), one mid-site well 
(GW_45), and 4 down-gradient wells (GW_46, GW_47, GW_48, and GW_118).  Wells GW_45, GW_46, 
GW_47, and GW_48 are purpose-built monitoring wells drilled and constructed as part of the 
original operation of the site and have been used at various times for water quality monitoring.  
GW_118 is also a purpose built monitoring well.  All wells are included in the basin-wide WWBWC 
water level monitoring network.   

Recharge source water is delivered to the site from the White Ditch.  Water delivery and infiltration 
basin operation is managed by the HBDIC.  The infiltration galleries are managed by the WWBWC. 

The Johnson site will continue to be operated under the existing Limited License LL1433 until 
issuance of Limited License LL1621.     

 

Figure 14 - Photograph of the Johnson AR site showing the infiltration basins at the site.  Photo is looking northwest 
from the most up-gradient basin. 



                 

 

 

F
ig

u
re

 1
5

 -
 J

o
h

n
so

n
 a

q
u

if
er

 r
ec

h
a

rg
e 

si
te

 a
n

d
 m

o
n

it
o

ri
n

g
 m

a
p

. 

 



                 

LEFORE ROAD 
The LeFore Road recharge site is located immediately northeast of Milton-Freewater, OR and north 

of LeFore Road in NE ¼, SW ¼, Sec. 36, T6N, R35E (Figures 1, 15 and 16).  The site is an infiltration 

gallery with an expected recharge capacity of 1-2 cfs.  The LeFore Road site was constructed in 

October 2014 and will brought into use in 2015 pending issuance of a new limited license.  The site 

was built between an apple and cherry orchard.  The land has been utilized as apple/cherry 

orchards since at least the early 1990s. 

There are two purpose built monitoring wells in the immediate area.  GW_152 is immediately up-

gradient of the site and GW_160 is down-gradient of the site.  Additional monitoring wells in the 

general area were installed in the mid-2015. 

Recharge source water will be delivered from a private pipeline into the infiltration gallery.  

WWBWC will be responsible for operating the diversion into the site. 

 

 

Figure 16 - Photograph of the LeFore Road aquifer recharge site during construction.  Photo was taken near the up-
gradient end of the project looking west. 
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LOCUST ROAD 
The proposed Locust Road recharge site will be located approximately 1.0 mile north of Milton-

Freewater, OR in SE ¼, NE ¼, of Sec. 35, T6N, R35E (Figures 1 and 17).  The site is planned to be an 

infiltration gallery with an expected recharge capacity of 1-2 cfs.  The Locust Road site will likely be 

constructed in early 2016.  The site consists of land that has been used as a cherry orchard since at 

least the early 1990s. 

There are two existing wells in the area, GW_14 and GW_116.  GW_14 is an existing water well used 

to monitor water levels and GW_116 is a purpose built monitoring well built in 2009.  These wells 

are used for water level monitoring in the WWBWC water level monitoring network. 

Recharge source water will be delivered from the East Branch Crockett ditch into the proposed 

infiltration gallery.  WWBWC will be responsible for operating the diversion into the site. 
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MUD CREEK 
The Mud Creek site is located approximately 2.5 miles northwest of Milton-Freewater, OR between 

State Route 332 and Triangle Road in NW ¼, NW ¼, Sec. 27, T6N, R35E (Figures 1, 18 and 19).  The 

site consists of one infiltration basin with a total expected recharge capacity of 1 to 2 cfs.  The Mud 

Creek site was constructed in the fall of 2015 and will be brought into use pending issuance of a 

new limited license.  The site was constructed in a pasture.  The land has been in pasture grass 

since at least the early 1990s. 

Existing wells in the area include an up-gradient well, GW_117.  An additional planned purpose 

built monitoring well will be installed near the site (GW_170). 

Recharge source water will be delivered from the Fruitvale ditch into the infiltration basins.  

WWBWC will be responsible for operating the diversion into the site. 

 

 

Figure 19 - Photograph of the Mud Creek aquifer recharge site during construction.  Photo is taken from the east 
side of the project looking west. 
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NW UMAPINE 
The NW Umapine site is an operational infiltration basin constructed in 2013.  The site is located 
approximately 0.5 miles northwest of Umapine, OR and the intersection of Umapine-Stateline Road 
with State Road 332 in SW ¼, SE ¼, Sec. 24, T6N, R34E just (Figures 1, 20 and 21).  Recharge 
capacity at the NW Umapine site ranges from 2 to 3 cfs.  This site was constructed in a pasture field.  
The land has been used as pasture for at least the last 5 years.  Prior to that it was farmed with a 
wheat/alfalfa rotation. 

There is a single purpose built monitoring well (GW_144) on the site.  Wells in the general area of 
the site include GW_34, GW_36, GW_66 and GW_119, all of which are part of the WWBWC water 
level monitoring network.  GW_119 is a purpose built monitoring well and the other wells are water 
wells that have been adapted for use in the water level monitoring network.   

Recharge source water is diverted from the Richartz pipeline to the basin.  HBDIC manages the 
diversion of water to the site by a turn out from the Richartz pipeline. 
 
The NW Umapine site will continue to be operated under the existing Limited License LL1433 until 
issuance of Limited License LL1621. 

 

 

Figure 21 - Photograph of the NW Umapine aquifer recharge site during operations.  Photo is taken from the 
northeast corner of the basin looking southwest. 
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SUNQUIST 
The Sunquist site will be located approximately 4.5 miles northwest of Milton-Freewater, OR in NE 

¼, SW ¼, Sec. 21, T6N, R35E (Figures 1 and 22).  The site is planned to be an infiltration gallery 

with a recharge capacity of 1-2 cfs.  The Sunquist site is scheduled to be constructed in 2016.  The 

site will be built on land that has been fallow since the early 1990s.  A portion of the land, down-

gradient of the proposed recharge site, was planted as a vineyard in 2012. 

A planned purpose built monitoring well (GW_170) will be constructed up-gradient of this site.  

Two wells exist down gradient, GW_33 (water level well) and GW_171 (purpose built water quality 

and water level well). 

Recharge source water will be delivered from the Fruitvale ditch into the proposed infiltration 

gallery.  WWBWC will be responsible for operating the diversion into the site. 
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TRIANGLE ROAD 
The Triangle Road site will be located approximately 3.5 miles northwest of Milton-Freewater, OR 

in NE ¼, NW ¼, Sec. 27 T6N, R35E (Figures 1 and 23).  The site is planned to be an infiltration 

gallery with a recharge capacity of 1-2 cfs.  The site is scheduled for construction in 2016 or 2017.  

The site will be built on land that has been an orchard lane/fruit box storage area.  Historically the 

land has been utilized as an orchard since the early 1990s with a few years of fallow ground. 

Two purpose built monitoring wells (GW_170 and GW_171) will be installed down-gradient of this 

site.  A purpose built monitoring well is up-gradient of the site (GW_117 and another purpose built 

well is cross-gradient to the site (GW_143). 

Recharge source water will be delivered from the Fruitvale ditch into the proposed infiltration 

gallery.  WWBWC will be responsible for operating the diversion into the site. 
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TRIANGLE STATION 
The Triangle Station site will be located approximately 3.75 miles northwest of Milton-Freewater, 

OR in NE ¼, NE ¼, Sec. 28, T6N, R35E (Figures 1 and 24).  The site is planned to be an infiltration 

basin with a recharge capacity of 0.5 to 1 cfs.  The Triangle Station site is planned to be constructed 

in 2016 or 2017.  The site will be built on land that has been used as pasture and grass hay since the 

early 1990s. 

Two purpose built monitoring wells (GW_142 and GW_143) exist near the site and a planned 

purpose built monitoring well (GW_170) will be installed up-gradient of the site and another built 

down-gradient of the site (GW_171). 

Recharge source water will be delivered from the Fruitvale ditch into the proposed infiltration 

basin.  WWBWC will be responsible for operating the diversion into the site. 

 



                 

 

 

 

F
ig

u
re

 2
5

 -
 T

ri
a

n
g

le
 S

ta
ti

o
n

 a
q

u
if

er
 r

ec
h

a
rg

e 
si

te
 a

n
d

 m
o

n
it

o
ri

n
g

 m
a

p
. 

 



                 

 TRUMBULL 
The Trumbull site is an infiltration gallery constructed in late 2012 and operational since 2013.  
The site is located approximately 2.5 miles northwest of Milton-Freewater, OR between the 
Umapine Highway and Trumbull Road in NW ¼, SW ¼, Sec. 27, T6N, R34E (Figures 1, 25 and 26).   
Recharge capacity at the Trumbull site ranges from 1.5 to 2.5 cfs.  The site was built in a fallow field 
that has since been converted to a vineyard.  Historically this land was utilized as cherry/apple 
orchards.  The current vineyard is approximately 50 yards away from the infiltration gallery. 

There are no monitoring wells located at the site, however, an existing purpose-built monitoring 
well (GW117) that is included in the WWBWC water level monitoring network is located 
approximately 0.3 miles east and up-gradient of the site.  Two purpose built wells, GW142 and 
GW143, are located approximately 0.3 to 0.75 miles to the west and northwest of the Trumbull site, 
respectively.  These locations are generally down gradient of the site. 

Recharge source water is delivered to the site from the HBDIC Canal.  HBDIC manages the diversion 
of water to the site.   

The Trumbull site will continue to be operated under the existing Limited License LL1433 until 
issuance of Limited License LL1621. 

 

 

Figure 26 - Photograph of the Trumbull aquifer recharge site during construction.  Photo is looking north from the 
up-gradient end of the project. 
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WEST RINGER ROAD 
The West Ringer Road site is a modified infiltration gallery that utilizes storm water chambers 
instead of perforated pipes.  The site is located west of Ringer Road, just south of the community of 
Umapine in SW ¼, NE ¼, Sec. 25, T6N, R34E (Figures 1, 27 and 28).  The infiltration gallery was 
constructed in late 2013 and will be brought into use pending issuance of a new limited license.  
The site is expected to have a capacity of 1 to 2 cfs.  This project was built along the edge of and 
under a portion of a field that has had a wheat/alfalfa rotation since the 1990s. 

Wells in the general area of the site include GW_36, GW_66, GW_119 and GW_144.  GW_119 and 
GW_144 are purpose built monitoring wells that are part of the WWBWC water level monitoring 
network.  The remaining wells are water wells adapted for use in the water level monitoring 
network.   

Water will be delivered to this project in one of two routes.  The primary route will be down the 
HBDIC’s Richartz canal and then into Dugger ditch via the pipeline overflow.  The secondary route 
will be down the White ditch, into Dugger Creek and then into Dugger ditch.  WWBWC will be 
responsible for operating the diversion at this site. 

 

 

 

Figure 28 - Photograph of the West Ringer Road aquifer recharge site during construction.  Photo was taken near 
the middle of the site looking east. 
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MONITORING PLAN 
This section describes water quality and water level monitoring to be performed in support of the 

AR program.  All monitoring will follow the WWBWC Watershed Monitoring Program Standard 

Operation Procedures provided in Appendix B. 

WATER QUALITY MONITORING 
Water quality monitoring for this multi-site AR program will integrate source water quality data 

from several locations in the canal delivery system with groundwater quality data collected from 

multiple locations to assess the impacts on the entire AR program area.  Under this programmatic 

approach individual AR facilities will be monitored to a greater or lesser extent in support of the 

entire program.  This proposed programmatic approach was developed from evaluation of data 

from recharge projects in the region using similar source waters (GSI, 2012).  Water quality 

sampling will be done for field parameters, basic water quality parameters (cations, anions, metals, 

etc.) and synthetic organic compounds (SOC).   

Recharge source water and groundwater will be sampled twice during each recharge season for 

analysis of a select list of indicator constituents considered to be most representative of the 

potential for AR degradation of alluvial aquifer groundwater quality, based on recharge water 

sources, adjacent land uses and a review of AR data collected to date at several sites in the Walla 

Walla Basin.  The list of proposed analytes was assembled using data from previous and on-going 

AR operations in the region that use similar source water (see below for complete list of analytes).   

WATER QUALITY SAMPLING SCHEDULE 
Samples will be collected at monitoring points listed in the following sections twice each recharge 
season.  The first sampling event will occur within one (1) week of the start of recharge operations 

(Typically in early November).  The second sampling event will occur within one (1) week after 

termination of each recharge season (typically in mid-May). 

A single SOC sample will be taken at two down-gradient monitoring wells (GW_144 and GW_171) at 

the end of season sampling event (typically in mid-May). 

WATER QUALITY SAMPLING LOCATIONS 

GROUNDWATER LOCATIONS 
Groundwater quality monitoring will be conducted at monitoring points located to evaluate overall 

AR program impacts on up-gradient and down-gradient water quality for the multi-site AR program 

and also provide site-specific water quality data for specific AR locations to be operated under the 

proposed limited license.  

Data from these wells, when combined with the source water data collected at the five locations 

named in the following section, will be used to interpret water quality impacts of the entire AR 

program.  As the AR program continues to develop it is anticipated that these monitoring locations 

will be periodically re-evaluated and potentially modified.  The number of monitoring locations 

could increase or decrease as the number of AR sites changes, such as when new sites are added or 

old sites are decommissioned.   



                 

Refer to Table 2 and Figure 30 for groundwater quality site locations and their proximity to AR 

sites. 

 

 

Monitoring 
ID 

Well ID 
Tag # 

Well 
Log # 

GPS 
Coordinates 

Proximity to sites 

GW_141 97758 
UMAT 
57169 

45.945663,  
-118.408360 

Up-gradient: Program, Anspach, Barrett, 
Johnson, Chuckhole 
Mid-gradient: None 

Down-gradient: None 

GW_46 63869 
UMAT 
55114 

45.957821,  
-118.441180 

Up-gradient: Gallagher 
Mid-gradient: Program, Johnson 

Down-gradient: Barrett, Anspach, Chuckhole, 
County Road 

GW_117 91062 
UMAT 
56444 

45.962511,  
-118.421880 

Up-gradient: Trumbull, Mud Creek, Triangle 
Road, Triangle Road 

Mid-gradient: Program 
Down-gradient: None 

GW_142 97760 
UMAT 
47171 

45.965550,  
-118.433400 

Up-gradient: Triangle Station and Sunquist 
Mid-gradient: Program 

Down-gradient: Trumbull 

GW_170 N/A N/A 
45.973074,  

-118.428844 

Up-gradient: Mud Creek, Fruitvale, Triangle 
Station, Sunquist 

Mid-gradient: Program 
Down-gradient: Triangle Road, Locust Road 

GW_119 91065 
UMAT 
56447 

45.972883,  
-118.485125 

Up-gradient: NW Umapine, West Ringer  
Mid-gradient: Gallagher 
Down-gradient: Johnson 

GW_144 97761 
UMAT 
57172 

45.980159,  
-118.506767 

Up-gradient: None 
Mid-gradient: None 

Down-gradient: NW Umapine, West Ringer Rd, 
Gallagher 

GW_171 N/A N/A 
45.991032,  

-118.444754 

Up-gradient: None 
Mid-gradient: None 

Down-gradient: Program, Fruitvale, Sunquist, 
Triangle Station 

GW_151 111667 
UMAT 
57435 

45.994728,     
-118.423728 

Up-gradient: None 
Mid-gradient: None 

Down-gradient: Program, East Trolley 

GW_152 111668 
UMAT 
57434 

45.951427,  
-118.376960 

Up-gradient: Program, LeFore Rd 
Mid-gradient: None 

Down-gradient: None 

GW_160 111671 N/A 
45.954846,     

-118.378992 

Up-gradient: Locust Road 
Mid-gradient: None 

Down-gradient: Program, LeFore Rd 

Table 2.  Groundwater quality sampling locations in Limited License LL1621. 



                 

GW_169 N/A N/A 
45.940828,      

-118.418978 

Up-gradient: Program, Barrett, Chuckhole 
Mid-gradient: None 

Down-gradient: None 
NOTE: Italicized entries indicate proposed new groundwater monitoring locations. 

SURFACE WATER LOCATIONS 
Source water quality sampling will be conducted at several locations within the canal and pipeline 

recharge water conveyance system.   Source water monitoring sites will be in the distribution 

system at select locations up-stream of AR facilities.   

 Source water monitoring location WQ-1 is in the White Ditch canal up-stream of the 
diversion to the Anspach site.  Samples from this location represent source water diverted 

to the Anspach, Barrett, Chuckhole, County Road and Locust Road sites.  This location is also 

representative of the source water delivered to the Chuckhole site from the Milton pipeline.  

Additionally, this location is up-stream of all recharge sites and is considered representative 

of incoming source water conditions. 

 Source water monitoring location WQ-2 is at the Duff Weir (White Ditch & Hudson Bay 

Canal split) upstream of the diversion for the Johnson, Gallagher and Trumbull sites. 

 Source water monitoring point WQ-3 is at the Huffman-Richartz Weir (start of Huffman & 

Richartz pipelines) upstream of the NW Umapine and West Ringer Road sites.  

 Source water monitoring point WQ-4 is at the Fruitvale Weir upstream of the Mud Creek, 

Fruitvale, Triangle Road, Triangle Station, Sunquist and East Trolley Lane sites. 

 Source water monitoring point WQ-5 is at the Eastside diversion upstream of the LeFore Rd 

site. 

 

Refer to Table 3 and Figure 30 for source water quality site locations and their proximity to AR 

sites. 

 

Monitoring ID GPS Coordinates Source Water Monitoring Sites 

WQ-1 Zerba 45.947580, -118.408015 
Anspach, Barrett, County Road, 

Chuckhole, Locust Road 

WQ-2 Duff 45.951665, -118.428920 Johnson, Trumbull, Gallagher 

WQ-3 Huffman-
Richartz 

45.976577, -118.475888 NW Umapine, West Ringer Rd 

WQ-4 Fruitvale 45.971173, -118.414991 
Mud Creek, Fruitvale, Triangle 

Road, Triangle Station, Sunquist, 
East Trolley Lane 

WQ-5 Eastside 45.945233, -118.383753 LeFore Rd 

Table 3.  Source water quality sampling locations in Limited License LL1621. 



                 

 NOTE: Italicized entries indicate proposed new surface water monitoring locations. 
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WATER QUALITY PARAMETERS 

FIELD COLLECTED PARAMETERS 
 

 

Analyte Sample Matrix 
Analytical 

Method 
Sampling 

Occurrence 
Water 

Temperature 
Surface Water & Groundwater YSI 30 / Orion 5-Star 

Pre & Post 
Operations 

Specific 
Conductance 

Surface Water & Groundwater YSI 30 / Orion 5-Star 
Pre & Post 
Operations 

pH Surface Water & Groundwater Orion 5-Star 
Pre & Post 
Operations 

Dissolved Oxygen Surface Water & Groundwater Orion 5-Star 
Pre & Post 
Operations 

 

LAB PARAMETERS 
 

 

Analyte Sample Matrix 
Analytical 

Method 
Sampling 

Occurrence 
Potassium Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Sulfur Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 
Phosphorus Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

NO3-N Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 
NH4-N Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Calcium Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 
Magnesium Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Sodium Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 
Manganese Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Iron Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 
Zinc Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Copper Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 
Lead Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Mercury Surface Water & Groundwater Ag Manager (Unibest) Pre & Post Operations 

Chlorphyrifos Groundwater EPA Method 8141 
Post Operations @ 
GW_144 & GW_F3 

Diuron Groundwater EPA Method 532 
Post Operations @ 
GW_144 & GW_F3 

Malathion Groundwater EPA Method 8141 
Post Operations @ 
GW_144 & GW_F3 

Azinphosmethly Groundwater EPA Method 8141 
Post Operations @ 
GW_144 & GW_F3 

Table 4.  Field collected water quality parameters in Limited License LL1621. 

Table 5.  Grab sample/lab analyzed water quality parameters in Limited License LL1621. 



                 

SAMPLING PROCEDURES & EQUIPMENT (EXTRACTED FROM WWBWC’S SOP) 

WATER QUALITY SAMPLING (GROUNDWATER) 
Groundwater sampling is conducted utilizing the following procedures.  The general overview of 

groundwater sampling includes gathering equipment, measuring the initial water level, installing a 

submersible pump in the well, purging the well at a low flow rate, collecting and labeling all 

required samples and delivering them to the lab or shipping company.  Details on parameters 

sampled for each site can be found in its monitoring and reporting plan. 

Note: this procedure is modified from: 

Marti, 2011.  Standard Operating Procedure for Purging and Sampling Monitoring Wells.  Washington State Department of 

Ecology – Environmental Assessment Program.  EAP078. 

Equipment 

 Sampling field data sheets (see below) or field notebook 

 Chain of Custody form 

 Water level measuring equipment (e-tape) 

 Water quality meters and probes (Temperature, Specific Conductance, pH & Dissolved 

Oxygen) 

 Submersible pump 

 Pump controller 

 Tubing and connectors 

 Sample bottles/containers 

 Cooler 

 Ice 

 Deionized water 

 Diluted Bleach solution 

 Non-phosphate soap 

 Nitrile or latex gloves 

 First aid kit 

 Well keys 

 Camera 

 Paper towels or clean rags 

 Plastic sheet for keeping equipment clean 

 Buckets (5-gallon or similar for purge volumes) 

 1 liter container (for purge volumes) 

 Socket set 

 Screwdriver(s) 
 

Purging and Sampling 

1. Check well for any changes or potential hazards. 

2. Make sure equipment has been cleaned and decontaminated (see below for details).  Spread 

plastic or other material if needed to keep equipment clean. 

3. Wear clean disposable gloves (latex or Nitrile) while performing purging and sampling.  If 

gloves become contaminated or dirty replace with new gloves. 



                 

4. Make sure field water quality meters are calibrated according to the manufacturer’s 

instructions. 

5. If well is equipped with a pressure transducer, note how it is installed and its position to 

replace it after sampling.  Remove the pressure transducer from the well.  Note the time the 

pressure transducer was removed from the well on the data sheet or in the field notebook. 

6. Measure the static water level in the well (see Groundwater Level and Temperature 

protocol below for details). 

7. Measure the depth of the well or refer to the well log to determine the depth of the well. 

8. Calculate the length of the water column.  Calculate the volume of water in the well using 

the following values: 2” well = 0.1631 gallons per linear foot, 4” = 0.6524 gallons per linear 

foot (Equation used for water volume calculation – Volume (gal/ft) = πr2 (7.48 gal/ft3) 

where r is the radius of the well and 7.48 is the conversion factor). 

9. Install the submersible pump into the well.  Be sure to slowly lower the pump into the well 

and through the water to avoid stirring up particulates.  Place the pump in the middle of the 

screen section of the well (refer to well log to determine the open interval for pump 

placement). 

10. Once the pump is installed correctly re-measure the static water level to monitor during 

purging. 

11. Start purging.  Set the pump controller to the desired pumping rate (~1 liter/minute).  See 

notes from previous sampling for pumping rate. 

12. Ideally, wells should be purged and sampled at flow rates at or less than the natural flow 

conditions of the aquifer in the screen interval to avoid drawing down the water level in the 

well.  Use water level measurements to help adjust pumping rates to prevent well 

drawdown.  Purging should not cause significant drawdown (considered to be 5% of the 

total height of the water column).  If drawdown is significant, reduce pumping rate until 

water levels stabilize at an appropriate level. 

13. Record pumping rate on the data sheet or field notebook. 

14. Discharge evacuated water as far as possible from the wellhead and work area. 

15. During purging and sampling water flow should be smooth and consistent without bubbles 

in the tubing. 

16. Once pumping rate has been determined and flow has stabilized, start collecting field 

parameters (water temperature, specific conductance, pH and dissolved oxygen) at regular 

intervals.  The measurement interval will depend upon the pumping rate (typically 2-5 

minutes between measurements). 

17. Record field parameters, water level measurement, and estimated amount of water purged.  

Note any changes in purged water’s appearance (clear, turbid, odor, etc.). 

18. Continue purging well until field parameters stabilize.  Parameters should be considered to 

be stabilized when 3 consecutive measurements fall within the following ranges (see Table 

6): 

 

 

 

 

 

 



                 

 

Field Parameter Stabilized Range 
Temperature ± 0.1 ° Celsius 

Specific Conductance <1000 µs/cm ± 10 µs/cm 
Specific Conductance >1000 µs/cm ± 20 µs/cm 

Dissolved Oxygen < 1 mg/L ± 0.05 mg/L 
Dissolved Oxygen > 1 mg/L ± 0.2 mg/L 

pH ± 0.1 pH units 
 

19. Collect samples once field parameters have stabilized.  Do not stop or change pumping rate 

during the final phase of purging and sampling.  
20. Collect most sensitive analytes first (i.e. organics) followed by less sensitive analytes (i.e. 

nutrients).  This order can be modified if using sulfuric or nitric acid preservatives to 

prevent contamination of sulfate and/or nitrogen samples. 

Collect any duplicate or quality control samples (see below for details). 

21. Place samples in an ice-cooled cooler for delivery to the lab or shipping company.  Make 

sure samples do not freeze during transport. 

22. Complete chain of custody form.  Record sample date and time, final water level and 

estimated total purge volume on the data sheet or in the field notebook.  Also record any 

comments or observations regarding the purging and sampling process. 

23. Replace pressure transducer if the well was equipped with one.  Note re-install time on the 

data sheet or in the field notebook. 

24. Clean and disinfect sampling equipment for next sampling event. 

 

Decontamination  

All non-disposable field equipment that may potentially come in contact with any soil or water 

sample shall be decontaminated in order to minimize the potential for cross-contamination 

between sampling locations.  Thorough decontamination of all sampling equipment shall be 

conducted prior to each sampling event.  In addition, the sampling technician shall decontaminate 

all equipment in the field as required to prevent cross-contamination of samples collected in the 

field.  The procedures described in this section are specifically for field decontamination of 

sampling equipment. 

At a minimum, field-sampling equipment should be decontaminated following these procedures: 

 Wash the equipment in a solution of non-phosphate detergent (Liquinox or equivalent) 
and distilled or deionized water.  All surfaces that may come in direct contact with the 

samples shall be washed.  Use a clean Nalgene and/or plastic tub to contain the wash 

solution and a scrub brush to mechanically remove loose particles.  Wear clean latex, 

plastic, or equivalent gloves during all washing and rinsing operations. 

 Rinse twice with distilled or deionized water. 

 Dry the equipment before use, to the extent practicable. 

 

Table 6.  Field collected water quality parameters in Limited License LL1621. 



                 

WATER QUALITY SAMPLING (SURFACE WATER) 
Surface water sampling is conducted utilizing the following procedures.   

Note: this procedure is a modified from: 

Anderson, 2011.  Standard Operating Procedure for Sampling of Pesticides in Surface Waters.  Washington State Department 

of Ecology – Environmental Assessment Program.  EAP003. 

Equipment 

 Sampling field data sheets (see below) or field notebook 

 Chain of Custody form 

 Water quality meters and probes (Temperature, Specific Conductance, pH & Dissolved 

Oxygen) 

 Sample bottles/containers 

 Cooler 

 Ice 

 Deionized water 

 Diluted Bleach solution 

 Non-phosphate soap (Liquinox or similar) 

 Nitrile gloves 

 First aid kit 

 Camera 

 Paper towels or clean rags 

 Plastic sheet for keeping equipment clean 

 Screwdriver(s) 

 

Sampling 

1. Check for any changes or potential hazards. 

2. Make sure equipment has been cleaned and decontaminated (see below for details).  Spread 

plastic or other material if needed to keep equipment clean. 

3. Wear clean disposable gloves (Nitrile) while performing purging and sampling.  If gloves 

become contaminated or dirty replace with new gloves. 

4. Make sure field water quality meters are calibrated according to the manufacturer’s 

instructions. 

5. Collect required field water quality parameters and record on data sheet.  Also note weather 

conditions 

6. Fill out labels on each sample bottle with all necessary information. 

7. Samples will be collected using the “Grab Sample” method described in EAP 003. 

8. Take sample bottles and sampling equipment to the sample site and put on nitrile gloves. 

9. Carefully collect samples by filling each container with water from the site.  Note marked fill 

lines or preservatives to prevent over or under filling of the sample bottle.   

10. Collect any duplicate or quality control samples (see below for details). 

11. Place samples in an ice-cooled cooler for delivery to the lab or shipping company.  Make 

sure samples do not freeze during transport. 

12. Complete chain of custody form.  Record sample date and time on the data sheet or in the 

field notebook.  Also record any comments or observations regarding the sampling process. 

13. Clean and disinfect sampling equipment for next sampling event. 



                 

Decontamination  

All non-disposable field equipment that may potentially come in contact with any soil or water 

sample shall be decontaminated in order to minimize the potential for cross-contamination 

between sampling locations.  Thorough decontamination of all sampling equipment shall be 

conducted prior to each sampling event.  In addition, the sampling technician shall decontaminate 

all equipment in the field as required to prevent cross-contamination of samples collected in the 

field.  The procedures described in this section are specifically for field decontamination of 

sampling equipment. 

At a minimum, field-sampling equipment should be decontaminated following these procedures: 

 Wash the equipment in a solution of non-phosphate detergent (Liquinox or equivalent) 

and distilled or deionized water.  All surfaces that may come in direct contact with the 
samples shall be washed.  Use a clean Nalgene and/or plastic tub to contain the wash 

solution and a scrub brush to mechanically remove loose particles.  Wear clean latex, 

plastic, or equivalent gloves during all washing and rinsing operations. 

 Rinse twice with distilled or deionized water. 

 Dry the equipment before use, to the extent practicable. 

 

 

 



                 

WATER QUALITY SAMPLING DATASHEET 

 
 

 
 



                 

 

  



                 

WATER LEVEL MONITORING 
 

GROUNDWATER LOCATIONS 
The WWBWC currently maintains a water level monitoring program in the area of this aquifer 

recharge program.  Groundwater level monitoring locations provide useful information on aquifer 

recharge influences to the shallow aquifer.  Wells were located to capture up-gradient to down-

gradient influences from individual recharge projects (Figure 31).  However, based upon limited 

funding and the spatial nature of the aquifer, it is not possible to have wells at every desired 

location.  Wells in the water level network provide year round data for analysis of groundwater 

changes during recharge activities and also for longer term analysis of groundwater recovery (i.e. 

changes to groundwater storage).  Many of the wells used for monitoring have secondary hydraulic 

influences other than aquifer recharge.  For example, wells located near the White Ditch show 

responses to ditch activity.  A few wells may show draw down caused by pumping from other wells.   

See Appendix A for details on well locations (GPS coordinates) Well ID Tag #’s and UMAT numbers 

(when available).  Groundwater level data will be included in digital format with the written annual 

report.  Additional groundwater level data can be found on the WWBWC’s website. 

SURFACE WATER LOCATIONS 
Flow monitoring will be done in the canals or pipelines feeding each individual AR site.  The 

objective of flow monitoring is to document the volumes of water delivered to each AR site during 

its operations.  Each aquifer recharge site will have either a rated intake structure (such as the 

Johnson site) or have a flow meter installed at the diversion from the irrigation canal (such as the 

Anspach site).  Water volume delivered to each site will be collected and stored by the WWBWC and 

reported to OWRD in a written annual report which will include applicable digital data.  WWBWC 

will also conduct flow monitoring in the canals to estimate seepage losses during aquifer recharge 

operations.  A total diversion from the Walla Walla River (in acre-feet) will be included in the 

annual report. 
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QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) 

FIELD RECORDS 
All field notes, analytical results and other pertinent data associated with the program should be 

maintained in a secure location and be archived for at least a five year period. Maintaining records 

will also facilitate tracking of environmental trends for the program. 

DATA VALIDATION 
Data validation for both field and lab QA/QC can be performed using a checklist.  All pertinent 

information with respect to QA/QC will be checked.  The following items will be included in the 

checklist: 

 Completeness of field data sheets and observation 

 Completeness of chain-of-custody 

 Holding times for all constituents 

 Completeness of laboratory quality controls 

SPECIFIC QA/QC GUIDANCE 
A field duplicate will be conducted once per season.  Field duplicates are two samples collected at 
the same time and location and analyzed in the same batch.   

A field blank will be conducted once per season.  Field blanks will be transfer blanks created using 
deionized water with sample bottles filled at the monitoring site. 

 

 

REPORTING 
Primary reporting for this monitoring plan will focus on annual reports completed following the 
end of each recharge season, per OWRD requirements for the limited license.  The basic goals of the 
annual reports will be to: (1) report water quantity diverted and quantity delivered to each 
recharge site, (2) analyze the data to evaluate how trends related to AR operations are influencing 
groundwater quality and quantity and (3) based on the results of that analysis provide 
recommendations (if any) for adjustments to the monitoring program and AR operations. In 
addition to written annual report, monitoring data collected under this monitoring plan will be 
provided to OWRD and ODEQ with the annual report.     
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APPENDIX A – SHALLOW AQUIFER WELL INFORMATION 
 

Monitoring 
ID 

Well ID Tag 
# 

Well Log # GPS Coordinates 
Well 

Depth 
Well Type 

GW_23 N/A UMAT 3941 45.943675, -118.413545 N/A WL 

GW_33 N/A UMAT 5977 45.989199, -118.446713 105’ WL 
GW_34 N/A UMAT 4135 45.984507, -118.506733 50’ WL 
GW_36 N/A UMAT 4882 45.968440, -118.484942 412’ WL 
GW_40 N/A N/A 45.954077, -118.434295 N/A WL 
GW_45 63871 UMAT 55115 45.956028, -118.438109 71’ WL 
GW_46 63869 UMAT 55114 45.957821, -118.441180 67’ WL & WQ 
GW_47 63870 UMAT 55116 45.957464, -118.440980 60’ WL 
GW_48 63872 UMAT 55117 45.958222, -118.439737 61’ WL 
GW_62 N/A N/A 45.946135, -118.421334 N/A WL 
GW_66 N/A N/A 45.969092, -118.496930 N/A WL 

GW_116 91061 UMAT 56442 45.966867, -118.402901 70’ WL 
GW_117 91062 UMAT 56444 45.962511, -118.421880 70’ WL & WQ 
GW_118 91064 UMAT 56445 45.962173, -118.449890 70’ WL 
GW_119 91065 UMAT 56447 45.972883, -118.485125 40’ WL & WQ 
GW_135 N/A N/A 45.945290, -118.408257 N/A WL 
GW_141 97758 UMAT 57169 45.945663, -118.408360 55’ WL & WQ 
GW_142 97760 UMAT 57171 45.965550, -118.433400 36’ WL & WQ 
GW_143 97759 UMAT 57170 45.969233, -118.440530 25’ WL 
GW_144 97761 UMAT 57172 45.980159, -118.506767 36’ WL & WQ 
GW_150 N/A N/A 45.950802, -118.427652 N/A WL 
GW_151 111667 UMAT 57435 45.994728, -118.423728 52’ WL & WQ 
GW_152 111668 UMAT 57434 45.951427, -118.376960 82.5’ WL & WQ 
GW_160 111671 N/A 45.954846, -118.378992 57’ WL & WQ 
GW_169 97776 N/A 45.940828, -118.418978 65’ WL & WQ 
GW_170 97778 N/A 45.973074, -118.428844 40’ WL & WQ 
GW_171 97777 N/A 45.991032, -118.444754 45’ WL & WQ 

 

  



                 

APPENDIX B – WWBWC WATERSHED MONITORING PROGRAM STANDARD 

OPERATING PROCEDURES 
 

Click here to download the WWBWC’s Standard Operating procedures 

http://wwbwc.org/images/Monitoring/SOP/WWBWC_SOP.pdf 

 

  

http://wwbwc.org/images/Monitoring/SOP/WWBWC_SOP.pdf


                 

APPENDIX C – HYDROGEOLOGIC SETTING 
 

Click here to download the Hydrogeologic Setting Report 

http://www.wwbwc.org/images/Projects/AR/Reports/2015_LL_Hydrogeology_5-17-16_sp.pdf 

 

  

http://www.wwbwc.org/images/Projects/AR/Reports/2015_LL_Hydrogeology_5-17-16_sp.pdf


                 

APPENDIX D – AQUIFER RECHARGE SITE DESIGNS 
 

 

















 





















 





















 




















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





Drawing is not to Scale.















 




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
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





 




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









 




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