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I. INTRODUCTION
The Colville River Watershed, Water Resource Inventory Area (WRIA) 59, is located
almost wholly within Stevens County in northeastern Washington. In 1977, the
Washington State Department of Ecology, adopted an instream flow rule regulating the
surface waters of WRIA 59 (Chapter 173-559 WAC). Over the past twenty years,
Stevens County, in conjunction with other local governments, conservation district, tribes
and citizens (referred to generally as the “WRIA 59 Planning Group”) developed a
Watershed Plan, conducted instream flow studies to determine if instream flow rule
implemented in 1977 (WAC-173-559) should be modified, evaluated potential water
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storage projects, and developed a feasibility study for a water bank for promoting
economic growth. Over the past year, in response to the adoption of RCW 90.94.020,
Stevens County, in conjunction with the WRIA 59 Watershed Management Partnership
(WMP) and WRIA 59 Water Resource Management Board (Board) is developing an
Addendum to the Watershed Plan to evaluate the impact of future domestic permitexempt wells within WRIA 59.
The WRIA 59 Board and WMP, under the leadership of Stevens County, has been
collecting data within the mainstem and subbasins for over a decade. This data was used
as the foundation for developing future water consumptive use estimates for the next 20years. The basin contains three major aquifer systems: 1) A deep confined aquifer in the
main Colville River Valley; 2) A shallow unconfined aquifer present in various areas on
the main valley floor and the lower tributaries; and 3) the bedrock fractured aquifers
located throughout the basin and tributaries.
Stevens County used historic building permit data collected since 2001 for
unincorporated areas in WRIA 59 to help estimate future domestic consumptive use by
permit-exempt groundwater uses (referred to generally as “exempt wells”). This study
included the estimation of future domestic in-house consumptive use, and outdoor use
from lawn/garden watering relying on a GIS based aerial lawn survey was conducted to
determine average lawn size at a basin and subbasin level.
For the purpose of this study, LAWN is defined as: “any outdoor watering of lawn,
gardens, and/or landscaping that could be visually identified on aerial photographs.”
For estimation of “lawn size”, the acreage included a combined measurement of any of
these outdoor irrigated features.
Estimation of Future Permit Exempt Domestic Water Uses
The evaluation of future exempt well consumptive use study was initiated as a result of
the passage of the streamflow restoration legislation, Engrossed Substitute Senate Bill
(ESSB) 6091, which was passed by the Washington State legislature on January 18,
2018. It was enacted as a response to the Washington State Supreme Court’s Hirst
decision. 1 The legislation was subsequently codified as Chapter 90.94 RCW and is
formulated to address the potential effects of future consumptive use from domestic
exempt wells on stream flows.
Specifically, RCW 90.94.020 directs Water Resource Inventory Area (WRIA) 59 to
undertake the following:
(4)(a) In collaboration with the planning unit, the initiating
governments must update the watershed plan to include recommendations
for projects and actions that will measure, protect, and enhance instream
resources and improve watershed functions that support the recovery of
threatened and endangered salmonids. Watershed plan recommendations
may include, but are not limited to, acquiring senior water rights, water
1

Whatcom County v. Hirst, 186 Wn.2d 648, 381 P.3d 1 (2016).
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conservation, water reuse, stream gaging, groundwater monitoring, and
developing natural and constructed infrastructure, which includes, but is
not limited to, such projects as floodplain restoration, off-channel storage,
and aquifer recharge. Qualifying projects must be specifically designed to
enhance streamflows and not result in negative impacts to ecological
functions or critical habitat.
(b) At a minimum, the watershed plan must include those actions
that the planning units determine to be necessary to offset potential
impacts to instream flows associated with permit-exempt domestic water
use. The highest priority recommendations must include replacing the
quantity of consumptive water use during the same time as the impact and
in the same basin or tributary. Lower priority projects include projects not
in the same basin or tributary and projects that replace consumptive water
supply impacts only during critical flow periods. The watershed plan may
include projects that protect or improve instream resources without
replacing the consumptive quantity of water where such projects are in
addition to those actions that the planning unit determines to be necessary
to offset potential consumptive impacts to instream flows associated with
permit-exempt domestic water use.
In summary, Chapter 90.94 RCW requires the WRIA 59 WMP and Board to update their
existing Watershed Management Plan (Version 2 dated March 15, 2007) to address the
potential impacts on stream flows from future domestic exempt wells. Under Chapter
90.94 RCW, the Plan must be updated to include measures to offset future domestic
exempt wells over the next 20 years (through 2038). In order to meet this obligation, the
WMP and the Board have developed this Technical Memorandum to support future
planning document amendments. This study was conducted by the Water & Natural
Resource Group, Inc. (WNR Group), in close cooperation with the Stevens County Land
Services Department and the WRIA 59 Plan Addendum Subcommittee formed by the
WRIA 59 Board.
WRIA 59 Watershed Planning
The WRIA 59 Watershed Planning Team has been conducting watershed planning
activities in WRIA 59 since 1999. The group developed a Watershed Plan, adopted on
November 30, 2004 and revised in March of 2007. The Board and WMP completed a
Detailed Implementation Plan (DIP) on March 31, 2006, which outlines potential projects
to be completed in the watershed. In addition, the group has also recently completed a
feasibility analysis on water banking in the Colville River Basin. The Board and the
WMP have been active in the watershed throughout the Phase 4 planning which
encompasses implementing some of the projects identified within the DIP. Upon the
passage of ESSB 6091, the WMP and Board reconvened and quickly began addressing
the issues surrounding the domestic exempt wells as outlined in the new law. The Board
formed a “WRIA 59 Addendum Subcommittee” to develop the technical data needed to
prepare the Watershed Plan Addendum. The data, conclusions and recommendations
outlined in this Technical Memorandum were developed by the subcommittee members.
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II. PHYSICAL SETTING OF COLVILE RIVER BASIN
The Colville River Watershed is a 1,007-square mile area located mostly in Stevens
County (Figure 1). The watershed lies in a generally north-south orientation that is
approximately 45 miles long and 23 miles wide and extends from near the towns of
Springdale and Loon Lake at the southern end of the basin to near the town of Kettle
Falls at the northwestern extent of the basin (Kahle et al, 2003). The Colville River
begins as Sheep Creek in the headwaters near Loon Lake, and flows in a generally
northerly direction until the Colville River empties into the Columbia River (Lake
Roosevelt) approximately two miles west of Kettle Falls.
The WRIA 59 Planning Unit summarized the watershed into 19 subbasins as shown in
Table 1 and on Figure 1. Flows within most tributaries listed below have been
periodically monitored by the WRIA group since 2007 in order to determine if water is
available for future allocation within some of the subbasins.
Table 1: Summary of Subbasins Located in WRIA 59 Watershed
Upper Watershed
Middle Watershed
Lower Watershed
Sheep Creek
Colville River South
Colville River North
Deer Creek
Sherwood Creek
Gold Creek
Grouse Creek
Chewelah Creek
Haller Creek
Bulldog Creek
Thomason Creek
Mill Creek
Cottonwood Creek
Blue Creek
Little Pend Oreille River
Waitts Creek
Stensgar Creek
Huckleberry Creek
Stranger Creek
Under Ecology’s WRIA 59 Instream Flow Rule, surface water in WRIA 59 is available
for future appropriation only from the mainstem of the Colville River from October 1
through July 15, and tributaries are inferred to be over appropriated because of existing
water rights (Chung and Slattery, 1977). Regulation of surface waters in WRIA 59 is
defined in Chapter 173-559 WAC, in which flows are set for two stations within the
Colville River. These stations are defined in WAC 173-559 as: 1) Upper Colville River
located at river mile 32.1 which sets flows from the confluence of Sheep and Deer Creeks
to Stensgar Creek; and 2) Lower Colville River located at river mile 5.0 which sets flows
from Lake Roosevelt to confluence with Stensgar Creek. However, only the gauge station
in the lower watershed at Meyers Falls has remained in continuous operation. Flows
within most tributaries listed below have been periodically monitored by the WRIA
group since 2007 in order to determine if water is available for future allocation within
some of the subbasins.
Physiographically, the Colville River Basin is composed of hilly and mountainous terrain
of the Selkirk Mountains, which is bisected by the generally north-south river valley that
in most places is less than 3-miles wide (Kahle et al, 2003). The geology of WRIA 59 is
complex and comprises several types of bedrock overlain in many places with various
types and thicknesses of unconsolidated sediment such as silt, sand, gravel and clay (Ely
and Kahle, 2004). The sediments occur mostly as till, outwash, alluvium, and glacial4|Page
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lake flood deposits. At least two periods of glaciation have influenced the topography
and sedimentation of the region. A comprehensive study of the hydrogeologic conditions
within WRIA 59 was completed by the USGS and is presented in their report “Water
Resources of the Ground-Water System in the Unconsolidated Deposits of the Colville
River Watershed, Stevens County, Washington”, prepared by USGS for WRIA 59
Planning Unit (Kahle et al, 2003). This report provides a detailed interpretation of the
hydrogeologic setting of the basin, and is summarized below. In 2004, the USGS
developed a conceptual model and numerical simulation of the groundwater flow systems
of the Colville River (Ely and Kahle, 2004). The modeling report also provides a
detailed description of the sediments and how they were deposited are presented in the
USGS modeling report (Ely and Kahle, 2004).
Hydrogeologic Units
In general, groundwater aquifers in WRIA 59 are located within three primary
hydrogeologic units: 1) the shallow unconfined aquifer which appears to be in direct
hydraulic continuity with the Colville River and its tributaries, 2) the lower confined
aquifer which is located at depth within the main Colville Valley and is separated by 20300 feet of a relatively impermeable clay layer identified as the Colville Valley
Confining Unit (Ely and Kahle, 2004), and 3) Bedrock fractures where groundwater is
present within fractures and/or faults within the bedrock that are mainly exposed in the
high-altitude areas of the watershed where it is not overlain by till, and in the deep
bedrock beneath the unconsolidated valley fill where its depth is largely unknown (Ely
and Kahle, 2004). The USGS reports generally define the hydrogeologic units within
WRIA 59 into three aquifer and two confining units:
•
•
•
•
•

Upper Outwash Aquifer (UA);
Till confining unit (TC);
Colville Valley confining unit (VC);
Lower Aquifer (LA); and
Bedrock (BR), which hosts the lower yielding bedrock fracture aquifers.

The lithologic and hydrogeologic characteristics of the hydrogeologic units are
summarized in Figure 2. In general, groundwater typically mimics the surface water
drainage pattern of the watershed.
Groundwater appears to move from the
topographically high tributary-watershed areas toward the topographically lower Colville
River valley floor. Directions of groundwater-flow in the upper outwash aquifer are
shown on Figure 3. The lower confined aquifer typically is found in the main Colville
River Valley and is separated from the upper outwash aquifer by a clay layer ranging up
to 300 feet thick. Flow within this lower confined aquifer is generally to the north,
mimicking the main valley floor as shown on Figure 4.
Hydraulic Continuity of Ground and Surface Waters of the Colville River
Hydraulic continuity between the upper aquifer and the Colville River is generally
inferred.
In 2003, description of the hydraulic connection between the shallow
groundwater and the surface water is and conducted analysis of flow measurements from
the tributaries to the main stem Colville River (Kahle et al, 2003). The USGS report
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concluded there is an average loss of 10.8 percent of the tributary flow reaching the
valley floor did not register in flows at the mainstem gauge. These loses are likely
attributable to the movement of water into the shallow groundwater aquifer (Kahle et al,
2003). It is assumed that the streams loose water to the shallow aquifers within the
tributary valleys and within the main valley floor.
The USGS study also determined that there are both loosing and gaining reaches along
the Colville River to the shallow aquifer. The 2003 report summarized that during low
flow times, a 16.8 percent gain occurs between the confluence of Sheep and Deer Creek
and the Betteridge Road near Valley. The 2003 report concluded an average of a 15.2
percent loss in Colville River flow from the Betteridge Road and Schmidlekofer Road
near Chewelah. Below Schmidlekofer Road, the Colville River gains and losses are less
than 2.5 percent. These results, in addition to the general hydrogeologic conditions
observed throughout the Colville River valley in the upper aquifer, suggests that the
streams and river are in hydraulic connection with the shallow aquifer.
The USGS 2004 Conceptual Model and Numerical Simulation report presents the results
of the steady state model developed by the USGS for the watershed. The model was run
using three alternatives throughout the basin and determined that there is some hydraulic
connection between the upper and lower aquifers. However, this connection can vary
throughout the watershed. Ecology has further attempted to define this connection by
running analytical equations using the model derived hydraulic parameters and
potentially site-specific data resulting in potential hydraulic connection of 9 to 20 percent
(Covert, 2015, personal communication/unpublished data). Utilizing the site-specific
analytical equations, a groundwater withdrawal from the lower aquifer may result in an
impact to the Colville River of approximately 9 to 20 percent which would require
mitigation. Figure 5 presents a potential future withdrawal from the lower aquifer near
Chewelah, in which a 1,000 gpm withdrawal would result in approximately 91 gpm being
induced leakage from the river, or approximately 9.1 percent (Covert, 2015). Discussions
with Ecology have suggested that any future potential water rights issued from the lower
aquifer would require a potential 10 to 20 percent mitigation to the Colville River surface
flows.
Wells completed in bedrock fractures are considered to impact the surface waters within
the same subbasin. However, some wells may intercept fractures that are recharging or
discharging adjacent subbasins.
III. APPROACH
In order to meet the obligations of RCW 90.94.020, the WRIA 59 Addendum
Subcommittee, developed an approach to estimate future consumptive use impacts from
domestic exempt wells through the 20-year period from 2018 through 2038. The
subcommittee reviewed the Land Services Department’s dataset of historic building
permits relying on permit exempt domestic water supply, census data and state issued
population growth projections. The subcommittee considered the County’s database of
permits from 2001 to 2017 in the rural areas of WRIA 59, located outside of the
municipal/public water service areas, to be the most reliable indication of future growth.
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Furthermore, the subcommittee also considered the County’s database geographically by
subbasin and hydrogeologically by aquifer type, as more specifically described below.
Estimated Population Growth
To estimate the amount of rural population growth in WRIA 59 over the next 20 years,
the subcommittee reviewed the County-wide population growth projection information
provided by the U.S. Census and the Washington State Office of Financial Management
(OFM). In addition, the subcommittee reviewed historic Stevens County building permit
information. After review of all available data the subcommittee concluded that, while
informative, the Census and OFM projections were not as helpful as the site-specific
building permit information.
The Census population projections for Stevens County are provided in low, medium, and
high projections and estimates the number of people per home at 2.48 (US Census, 2018).
The overall population range from the Census from 2018 to 2038 would create and
housing demand between -24 homes/year and 119 homes/year. The newest (2017)
twenty-year OFM population projections for Stevens County range between a Countywide population loss of 4,684 people to a gain of 23,213. When converted to number of
homes/years required to accommodate population changes, the range is between -94
homes/year and 468 homes/year.
While the Census and OFM projects help inform the population growth estimates for
WRIA 59, neither source is very useful for the purposes of satisfying RCW 90.94.020 for
the following reasons:
• Growth projections from the Census and OFM sources are calculated to the
County wide scale and not just in WRIA 59.
• There is not a way to identify how much of the projected growth will rely on a
rural domestic water supply.
• The growth projections (low, medium and high) create such a wide population
range, (from negative growth to over 9,000 new homes over the next twenty
years) that it is difficult to pick an appropriate estimate.
For the reasons stated above, the study estimated the 20-year growth projects in WRIA
59 that would rely on a rural domestic water supply using historical building permit
information from Stevens County.
Buildout Analysis
Stevens County Land Services Department has been tracking the issuance of building
permits since 2001. The dataset relied on for this memorandum includes only the permits
issued for construction of structures outside of the city limits and Group A and Group B
public water system service areas. Furthermore, the dataset included only those
structures used for dwellings which were solely served by a domestic exempt well (e.g. a
permit for a shop on a property was removed from the analysis). Table 2 presents the
historical database as synthesized for only domestic exempt groundwater users as
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determined from historical rural building permits in the watershed. Location of the wells,
as defined by the aquifer type throughout the basin, is shown in Figure 6. Figure 6 is a
map showing the location of the permitted wells, as plotted on the parcel centroid, of the
950 domestic exempt groundwater wells completed in WRIA 59 from 2001 through
2017. Table 3 presents a summary of the average permits per year, and the average
permits per year per subbasin in WRIA 59. Figure 7 presents a graphical presentation of
the historical permits in rural WRIA 59.
From 2001 through 2017, Stevens County issued 950 permits for rural homes utilizing
domestic exempt groundwater wells within WRIA 59. This results in an average annual
exempt well growth of 55.8 per year. Utilizing the past historical record of permits, and
assuming a growth pattern similar for the next 20 years, an estimated 1,118 additional
homes relying on domestic exempt well will be constructed in WRIA 59 through 2038.
The analysis shows an average of 55.8 homes per year have been permitted in rural
WRIA 59 areas from 2001 through 2017. When the data from 2001 through 2010 is
averaged, the annual average is 66.8 homes/year. However, 2010 to 2017, the annual
average falls to 40.3 homes per year. The data appears to track the economic conditions,
as 2001 to 2010 is generally representative of good economic conditions which would be
favorable to construction of homes, and 2010 to 2017 was during a harder economic
condition in the county which would result in a slowing of housing construction.
Therefore, in the opinion of the Board subcommittee, the average as observed from 2001
through 2017 would be a representative number for future planning as it covers a good
range of economic conditions and growth in the county.
In order to determine the areas within the watershed with the highest growth, the average
annual domestic exempt wells per year for each subbasin were ranked. Figure 8 shows a
bar graph identifying the weighted average of permits annually in each subbasin. As
shown in Figure 9, when ranked by the projected number of future groundwater exempt
wells by subbasin the five basins with the highest number of permits are: 1) Colville
River North, 2) Little Pend Oreille River, 3) Sheep Creek, 4) Mill Creek, and 5) Haller
Creek.
The County wanted to consider where potential areas in WRIA 59 may be favorable to
future development based on the past permit locations. First, to determine where potential
future growth may occur, Stevens County created a GIS layer showing areas where
permit exempt development was unlikely to occur, by merging layers for floodplains,
wetlands, lakes, cities, public utility districts, steep slopes, and publicly owned lands.
This “unlikely to develop” layer was used to create a “developable lands layer” by
extracting all areas that were not covered by the “unlikely to develop” layer. This layer
was then joined to the sub-basin layer, allowing the developable acres within WRIA 59 to
be calculated for each subbasin (Figure 10).
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Table 2: WRIA 59 Permits by Year by Sub-basin (2001 – 2017)
SUBBASIN/YEAR

2001

Blue Creek

2002

2003

4

2004

2005

2006

2007
1

3

2

1

Bulldog Creek

2

3

1

1

2

2

Chewelah Creek

2

2

1

3

8

4

Colville River N

13

7

18

9

19

Colville River S

4

4

4

8

8

3

1
1

Cottonwood Creek

3

4

2

4

14

19

10

5

4

6

6

6

5

7

7

1

3

3

3

1

4

1

1

1

1

Haller Creek

6

4

2

7

5

7

1

1

1

2

2

5

9

9

10

4

13

Sheep Creek

7

10

9

Sherwood Creek

1

Stensgar Creek

2

3

4

Stranger Creek

3

2

1

1
56

1

1

2

3

2017

1

1

22

3

2

2

52

4

13

4

162

3

2

62

1

12

1

13

1

8

1

2

1

2

1

1

3

1

2

1

1

1

1

2

1

4

2

1

4

2

5

3

4

5

3

3

3

2

2

1

3

1

1

2

13

11

14

9

11

11

7

3

11

2

8

6

7

7

7

8

5

3

7

7

3

5

11

14

6

14

8

6

5

5

3

4

2

2

1

2

3

2

5

7

7

4

4

2

1

1

1

2

68

70

96

4

2

4

1

1

1

73

92

60

1

1

1

1
3

3

4

2

1

2

45

3

2

2

1

1

1

1

1

5

1

1

51

41

43

39

65

2

25

5

10

140

5

7

8

112

2

5

7

118

2

9

3

41

1
3

2

42
16

1

2

30

37

44
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17
1

1
1

Grand
Total

2016

13

1

2

2015

1

6

Grouse Creek

57

2014

5

1

Grand Total

1

2013

1

1

2

2012

4

Gold Creek

Waitts Creek

2011

1

1

Thomason Creek

2010

2

1

Mill Creek

2009

1

Deer Creek

Huckleberry Creek
Little Pend Oreille
River

2008

3

21

48

950

Table 3: Summary of Average Permits by Year and by Subbasin

WRIA 59-Rural Permits
Year

Permits

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

57
56
68
70
96
73
92
60
45
51
41
43
39
30
37
44
48

Avg/yr

55.8

SUBBASIN
Blue Creek
Bulldog Creek
Chewelah Creek
Colville River N
Colville River S
Cottonwood Creek
Deer Creek
Gold Creek
Grouse Creek
Haller Creek
Huckleberry Creek
Little Pend Oreille River
Mill Creek
Sheep Creek
Sherwood Creek
Stensgar Creek
Stranger Creek
Thomason Creek
Waitts Creek

Total 2001-2017

Avg/yr

13

0.8

22
52
162
62
12
13
8
17
65
25
140
112
118
9
41
42
16

1.3
3.1
9.5
3.6
0.7
0.8
0.5
1.0
3.8
1.5
8.2
6.6
6.9
0.5
2.4
2.5
0.9

21

1.2
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Table 4: Average Number of Permits per Year
2001 - 2010 Avg

66.8

2010 – 2017

40.3

2001 - 2017 Avg

55.8

Second, the County undertook an analysis to double-check the County’s “unlikely to
develop layer” with actual building permit data. Starting with the County’s location
referenced building permit dataset, the County developed a well location layer assuming
the well is located in the center of the parcel. The County used this approach because the
water well logs for individual wells do not uniformly specify the exact well location. The
County overlaid its “unlikely to develop” layer and determined that less than 1% of the
wells that were permitted from 2001 through 2017 fell within the areas identified to be
“unlikely to develop”.
As a result of this analysis, the subcommittee considered that some subbasins may have
large land areas but relatively small amounts of “developable lands.” Consequently, the
subcommittee asked for the technical report to consider the amount of potential future
development on “developable lands” in each subbasin. As shown on Figure 10,
approximately 72% of the basin is classified as “unlikely to develop”. This analysis
showed that only 28% of the basin would comprise potentially developable land, which is
primarily located in the lower portions of the tributaries.
Utilizing the above referenced methodology, using all domestic water wells (not
dependent upon aquifer type) the top four priority basins in WRIA 59 based on future
land area for development are: Colville River North, Little Pend Oreille River, Sheep
Creek, and Mill Creek.
Analysis Based on Aquifer Type
In addition to considering the location of permit exempt domestic water users, the
subcommittee considered the aquifer source. As referenced earlier, there are three distinct
aquifers within WRIA 59: 1) unconsolidated aquifers, 2) Colville Valley lower confined
aquifer, and 3) bedrock fracture aquifers. In order to develop an understanding of the
aquifer types which were primarily being used by future domestic exempt well water
users, the County’s dataset of building permits relying on permit exempt domestic water
users was further analyzed with the following methodology:
1) The Washington State DNR Geologic map (Stoffel et al, 1991) layer was then
overlaid in the GIS database;
2) The USGS WRIA 59 hydrogeologic map (Kahle et al, 2003), was used to identify
the mapped lower Colville Valley unconfined aquifer;
3) A query was conducted to identify the wells located only within the geologic
layers of Qgf, Qgd, Qs, and Qa, those units in which the USGS hydrogeologic
reports for WRIA 59 (Kahle and others, 2003; Ely and Kahle, 2004) identified the
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unconsolidated aquifers as being present within. These wells were identified as
the unconsolidated aquifer wells;
4) A query was conducted to identify the number of wells which were located only
within bedrock mapped at surface. These wells were identified as bedrock wells.
5) A query was then conducted to identify all the bedrock wells which lie solely
within the footprint of the mapped lower confined aquifer. These wells were
identified as confined aquifer wells.
6) A query was then entered to identify wells that were located within the footprint
of the lower aquifer and within the geologic units of the upper aquifer (as
identified in #4). These wells could be using water from either aquifer, but
appeared to mostly be withdrawing water from the first shallow water
encountered. Therefore, these wells were counted under a new category of
lower/upper aquifer.
7) The remaining wells which were not grouped into the categories were further
reviewed to determine their classifications. These wells were primarily being
mapped within small valleys or plateaus on the high ridges surrounding WRIA
59. Upon further review of well logs in the area of these wells, WNR Group
determined that the wells appeared have been drilled through a thin layer of soil
(which is mapped as something else besides the Qgf, Qgd, Qs, and Qa of the
upper aquifer) and completed into bedrock. Approximately 25 percent of the well
logs were reviewed before it was determined that these wells should be grouped
into the bedrock well classification.
After the well log aquifer review, it appeared that most wells in the watershed are
completed into the deep bedrock fractures. Table 5 presents the summary of the aquifer
classification of the 950 wells reviewed under this study.
Table 5: Summary of Wells per Aquifer
Aquifer Type

# Wells

Percent

Bedrock/Bedrock Other

515

54.21%

Upper Aquifer

324

34.11%

Lower Aquifer

60

6.32%

Upper/Lower Aquifer

51

5.37%

The lower aquifer wells have a smaller effect on the surface water (less than 20 percent)
throughout the watershed, as they are withdrawing water directly from the lower confined
aquifer which is in direct hydraulic continuity with Lake Roosevelt near the mouth of the
watershed. Therefore, only development pressure maps for the Bedrock/Bedrock Other
wells and the combined Upper Aquifer and Upper/Lower Aquifer were developed. When
the two different individual aquifer type wells are plotted on the potential developable
lands map, and weighted throughout the watershed, a different priority of watersheds
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emerges. Figure 11 presents a color weighted map showing the development pressure
which will occur from bedrock wells. Using only bedrock wells, the highest
development pressured subbasins are Colville Valley North, Sheep Creek, Little Pend
Oreille River, and Haller Creek.
The highest ranking subbasin for bedrock wells, Colville Valley North, located on the
valley floor was further reviewed. A review of well logs, and location of wells revealed
that most development is occurring at the outer edges of the valleys where wells are
drilled into the shallow bedrock and not the deep glacial valley fill deposits. This occurs
for several reasons such as avoiding building within the flood plain or near other
protected critical areas. Figure 12 presents a color weighted development map of the
subwatersheds based on wells withdrawing water from the upper unconsolidated aquifer.
These are the wells that would have more continuity with the surface waters of the basin.
As shown on this map, the Little Pend Oreille River basin ranks the highest, with Colville
River North, Chewelah Creek and Mill Creek ranking high.
The general conclusion of the aquifer type development pressure analysis is that it
appears that most pressure on the streams and main stem will be occurring in the lower
portions of the watershed.
IV. CONSUMPTIVE USE QUANTIFICATION
In order to estimate the future impacts to surface water from new domestic exempt wells
in WRIA 59, the study estimated uses for indoor and outdoor use. Most consumptive use
from a home is directly related to the size of lawn and garden being irrigated. This
section addresses the projected consumptive use which was calculated on a subbasin
level. Projected future rural domestic permit exempt water users per subbasin are
outlined in Table 2. The total projected buildout of the WRIA 59 watershed over the next
20 years (2018-2038) is estimated at 1,118 homes.
The subcommittee reviewed available historical data collected on domestic water use
over the years of watershed planning. After review of this data, the subcommittee
determined that the data was not sufficient enough to conduct the future growth analysis.
The subcommittee reviewed the recently completed Ecology ESSB 6091 – Streamflow
Restoration – Recommendations for Water Use Estimates, completed in June 2018. This
document reviews the methodologies for indoor and outdoor uses, and the general
assumptions that can be used for estimating consumptive use. The document discusses
previous studies to base its recommended consumptive values. The document states:
To estimate the impacts of indoor water use, the population to be served by
future permit-exempt domestic wells can be multiplied by assumed water use.
A 2016 study by the Water Research Foundation (DeOreo, et al., 2016)
determined an average per capita water use of 59 gallons per day (gpd) in
homes provided municipal water in 23 areas across the U.S. and Canada.
This result is based on actual flow monitoring and survey responses from 737
homes. The 59 gpd average is down 15.4 percent from results found during a
1999 American Water Works Association Research Foundation study (Mayer
and DeOreo, 1999). Some homes supplied by Tacoma Water were monitored
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for the 2016 report, producing an average 51 gpd per capita indoor water
use. Bearing in mind that homes supplied municipal water are more likely to
be fitted with water saving appliances, an assumption of 60 gpd per capita
seems reasonable when estimating water use for permit exempt wells.

After review of the Ecology guidance documents, and discussion on other data available
throughout the watershed, the subcommittee decided to use the procedures outlined
within the Ecology ESSB 6091 Publication 18-11-007.
The subcommittee decided to use this guidance in estimating indoor and outdoor use.
Indoor Household Consumptive Water Use in WRIA 59
Homes in rural Stevens County within WRIA 59 and outside of water supply service
areas typically use a domestic exempt groundwater well to withdraw potable water and
septic system to process waste. The following assumptions are made in order to develop
the indoor water use estimated:
•
•
•
•
•

Water is used year-round within the house;
The home is connected to a domestic groundwater well and a septic system;
Within Stevens County, the average household size is 2.48 people per home (US
Census, 2018);
An average indoor use of 60 gallons per day per person occurs (Ecology, 2018);
and
An assumed consumptive use value is 10-percent for homes connected to septic
systems (Ecology, 2018).

The subcommittee relied on the assumptions in Ecology’s June 2018 document, and
estimated consumptive use of 14.88 gallons per day per home (60 gpd *2.48 pp/home
*0.1) for indoor use per home. The estimated future buildout for rural WRIA 59 was
determined to be and average 55.8 homes per year, resulting in an average daily
consumptive use of 831.8 gallons per day, or 0.932 acre-feet per year. For a 20-year
estimate with a total of 1,118 homes using exempt domestic wells, it would result in a
total of 18.64 acre-feet of indoor household consumptive use.
Outdoor Home Consumptive Use in WRIA 59
The majority of water used at rural homes is typically used for irrigation of lawns and
gardens. RCW 90.44.050 allows a residential home using a domestic exempt
groundwater well to irrigate a maximum of one-half acre of lawn and/or garden.
However, users of domestic exempt wells typically irrigate lawns and gardens smaller
than one-half acre due to power and infrastructure limitations and/or groundwater
availability limitations due to hydrogeologic controls. It is inferred that these conditions
may exist in WRIA 59, so a lawn analysis program was under taken to determine average
lawn/garden size for permit exempt users within WRIA 59.
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In order to estimate irrigation water needs for the areas in WRIA 59, the WNR Group
used standard crop irrigation requirements for pasture/turf as published in the Natural
Resource Conservation Service Washington Irrigation Guide (WIG), as outlined in
Appendix B of the WIG (1992). The irrigation requirement is the estimate of a crop
water duty required to fully irrigate the crop over the defined irrigation season. The
irrigation season for the WRIA 59 area is documented beginning on May 15th and ending
October 10th.
The Washington Irrigation Guide (USDA, 1990) was developed for use in estimating
historical crop use water requirements. The WIG provides technical information and
procedures that can be used for planning and management of irrigation systems as well as
developing quantities of crop consumptive use for various areas throughout Washington
State (Appendix B of WIG, 1992). The crop use requirements are derived from a
modified Blaney-Criddle method and generally uses historical rainfall and precipitation
data prior to 1980. The guide provides net irrigation requirements, based on long-term
average climate conditions, for various crops and locations throughout the state. This
data may not be truly representative of recent trends in decreased precipitation and higher
temperatures, but can be used as an average crop requirement from long term historical
precipitation and temperature records. The basic inputs to the modified Blaney-Criddle
method include mean monthly temperature, precipitation and latitude.
For WRIA 59, two representative stations are identified in the WIG (Chewelah and
Colville). Table 6 and 7 shows these WIG irrigation requirements for Chewelah and
Colville, respectively. The irrigation requirement for lawns near Chewelah is 25.45
inches/year and 26.60 inches/year for Colville. For this analysis, the WNR Group used
the average of the two stations, or 26.025 inches/year (2.17 ft/acre/year).
Numerous methodologies are available to estimate total and net irrigation requirements
for lawn and gardens. Ecology has published several Guidance and Procedural
documents for estimating consumptive use. Specifically, Guidance 1210 (2005) –
“Determining Irrigation Efficiency and Consumptive Use” and Procedure 1210 – “Policy
for the Evaluation of Changes to Enable Irrigation of Additional Acreage” outline
generally accepted methodologies for determining consumptive use of various crops in
Washington State. Ecology will also generally accept evaporation from the irrigation
system as a documented consumptive use. For pop-up sprinkler irrigation, an
assumed evaporation rate of 10-percent is added to the consumptive use of the lawn
(Ecology Guid-1210, 2005).
For this analysis, Ecology Guidance 1210 was used. For the study, a lawn sprinkler
system was assumed to have an average application efficiency of 80 percent
consumptive (crop ET plus evaporation). Return flows are estimated at 20 percent.
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Table 6: WIG for Pasture Near Chewelah, Washington
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

Mean
Temperature

23.7

30.4

37.1

46

54.1

60.6

66.0

64.9

56.8

45.8

34.4

27.7

Total Precip
(inches)

2.56

1.76

1.64

1.45

1.97

1.36

0.80

1.12

1.04

1.41

2.46

3.12

20.69

Effective
Precip (ins)

0.00

0.05

0.96

1.02

1.44

1.06

0.76

0.92

0.75

0.87

0.01

0.00

7.84

Pasture
Irrigation
Requirement

0.00

0.00

0.00

0.00

1.56

5.57

8.03

6.38

3.82

0.09

0.00

0.00

25.45

Total

TABLE 7: WIG for Pasture Near Colville, Washington
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Mean
Temperature

24.5

31.0

37.3

46.2

54.5

61.3

67.9

66.5

58

46.2

33.8

27.5

Total Precip
(inches)

2.22

1.45

1.21

1.05

1.62

1.48

0.77

1.16

0.89

1.17

2.05

2.49

17.56

Effective
Precip (ins)

0.00

0.05

0.74

0.73

1.20

1.16

0.75

0.98

0.65

0.73

0.00

0.00

6.98

Pasture
Irrigation
Requirement

0.00

0.00

0.00

0.00

1.77

5.59

8.41

6.59

4.07

0.18

0.00

0.00

26.60

Home Lawn Analysis
In order to properly estimate the consumptive use of outdoor water, the WNR Group and
Stevens County conducted a GIS aerial imagery analysis to estimate the average lawn
size within WRIA 59, and for each subbasin. In addition, the data was synthesized to
determine what the average lawn size is for homes within each of the aquifer types
(unconsolidated, lower confined, and bedrock).
Lawn Irrigation Analysis Methodology
The purpose of this survey was to obtain a statistically significant estimate of the average
extent of irrigated lawn and/or garden for homes on private water supply in WRIA 59.
The analysis was completed by Gene St. Godard, a Hydrogeologist for WNR Group, and
Adam Cares, a Natural Resource Planner for Stevens County. Relying on the County’s
building permit dataset from 2001 to 2017, the following process was used to perform the
analysis:
•

A sample size calculator was used to determine a required sample size of 274
parcels to achieve a 95 percent confidence level with a +/- 5 percent confidence
interval.
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•

Using ArcGIS, each of the 950 total parcels were assigned a random number, and
then 274 of those numbers were randomly selected for the lawn survey.

•

Aerial imagery from 2015 and 2017 with a resolution of 1 foot / pixel, already
owned by the Stevens County GIS Department, was used to visually review the
extent of irrigated lawn/garden on each parcel.

•

The “measure” tool in ArcGIS pro was used to measure the lawns and gardens in
square feet, and the results of each measurement were immediately recorded in a
table.

•

Screenshots were taken from 26 of the measured parcels to provide examples and
some representative surveys. These surveys are available within the Stevens
County database maintained at the Land Services Department.

•

Tabular data was exported to Excel for analysis in the overall watershed, each
subbasin, and by aquifer type.

Average Lawn Size Estimate by Sub-Basin
As stated previously, the term lawn is used for all outdoor irrigation of turf, garden, and
or landscaping. Measured lawn sizes ranged in size from zero to 103,620 square feet
(2.38 acres). Eighty-five of the properties surveyed contained no outdoor watering of
lawns or gardens. Fourteen lawns of the 274 surveyed had irrigation larger than the onehalf acre. The average lawn size in WRIA 59 calculated through this analysis is
approximately 0.1468 acres (6,394.4 square-feet).
The lawn size database was further synthesized to determine the average lawn size in
each subbasin (Table 9). As shown in Table 8, Chewelah Creek exhibited the largest
average lawn size at 0.3229 acres (14,063.7 square-feet), while Deer Creek contained the
smallest average of 0.0453 acres (1,971.6 square feet). Figure 13 presents a graphical
presentation of lawn size by subbasin.
The County and WNR also considered if the 14 homes that recorded a lawn size over
one-half acre also have an irrigation water right. Ecology’s Water Resources Tracking
System (WRTS) database, which contains records of water rights for WRIA 59, was
reviewed to determine if a water right or claim was associated with the property which
would allow irrigation over one-half acre. Table 9 summarizes those 14 properties and if
the WRTS database showed an associated water right or claim. Four properties contained
no references to associated water rights. An additional two had recorded short form
claims considered to be permit exempt water uses. Therefore, it appears eight of these 14
properties can irrigate over the one-half acre. Although these properties could possibly
irrigate under a water right or claim, the data was left within the lawn irrigation analysis,
and was still considered to be irrigated under a domestic exempt well.
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TABLE 8: WRIA 59 LAWN ANALYSIS
Subbasin

Ft2 Avg
Lawn

Chewelah Creek
Gold Creek
Colville River S
Stranger Creek
Huckleberry Creek
Haller Creek
Colville River N
Blue Creek
Stensgar Creek
Cottonwood Creek
Mill Creek
LPOR
Grouse Creek
Sheep Creek
Bulldog Creek
Waitts Creek
Sherwood Creek
Thomason Creek
Deer Creek
WRIA 59

Acre Avg
Lawn

14063.7
12813.0
7927.2
7686.9
6944.5
6808.3
6771.3
6601.0
6113.1
5879.7
5866.5
5694.1
5315.0
5275.2
5138.7
3566.0
3307.5
2719.3
1971.6
6394.4

0.3229
0.2941
0.1820
0.1765
0.1594
0.1563
0.1554
0.1515
0.1403
0.1350
0.1347
0.1307
0.1220
0.1211
0.1180
0.0818
0.0759
0.0624
0.0453
0.1468

TABLE 9: Summary of Lawns over ½-ACRE and WRTS Database
OBJECT
ID

APPLICATION
DATE

455

2007-04-16

941
486
126

2009-06-22
2009-07-16
2007-07-16

325
882

2017-05-18
2006-10-16

568
848

2010-08-17
2006-02-22

Mill Creek
Colville River S
Little Pend Oreille
River
Colville River N

831
186
869
524
466
470

2017-12-13
2004-06-29
2003-03-25
2006-03-06
2003-04-02
2012-02-28

Stensgar Creek
Stranger Creek
Sheep Creek
Colville River S
Colville River S
Colville River S

Subbasin
Chewelah Creek
Little Pend Oreille
River
Huckleberry Creek
Colville River N

Aquifer

Parcel
Acres

Estimated
Lawn Size
(sq. ft)

Aerial
Photo Year

Water
Right?

Upper

7.472684

103620

2015, 2017

Cert

Bedrock/Other
Upper
Upper
Upper/Lower
Aquifer
Lower

27.10574
34.46534
18.66896

43062
40477
39387

2015, 2017
2015, 2017
2015, 2017

CLAIM
Cert
None

13.64391
49.31883

35476
33241

2015, 2017
2015, 2017

Cert
Cert

Upper
Lower
Upper/Lower
Aquifer
Upper
Lower
Lower
Upper
Lower

78.76284
19.01643

30454
29347

2015, 2017
2015, 2017

Sh-CL**
Cert

18.57118
28.93181
35.0013
21.29691
35.80905
60.85901

28578
27859
25857
24527
22397
22065

2015, 2017
2015, 2017
2015, 2017
2015, 2017
2015, 2017
2015, 2017

Sh-CL
None
Chg Cert
Cert
None
None
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Average Lawn Size by Aquifer Type
The data was also synthesized to determine if there was any correlation between
irrigation of lawn and the aquifer type being used to supply the water. A survey of this
data determined that the largest average lawn sizes are those wells founded in the lower
confined aquifer. The smallest lawns were associated with wells withdrawing water from
the deep bedrock aquifers in the basin. Table 10 summarizes the findings of this analysis.
Figure 14 presents a graphical presentation of the lawn size versus aquifer type.
Table 10: Lawn Analysis Size Relative to Aquifer Type
AVERAGE LAWN AREA
(FT2)

AVERAGE LAWN AREA
(ACRES)

Lower Aquifer

12,209.8

0.2803

Upper/Lower Aquifer

11,441.6

0.2627

Upper Aquifer

8,264.6

0.1897

Bedrock & Bedrock other

4,156.9

0.0954

AQUIFER TYPE

The data from the analysis is consistent with the technical data because the wells founded
in the lower aquifer wells typically have the highest yields, and as such would have more
water physically available to water lawns. The deep lower aquifer is only found within
the main valley floor of the Colville River Valley. The second largest lawn sizes were
those drawing water from the Upper/Lower classification. These wells are also found
along the main valley floor where yields are higher in the shallow unconfines and deeper
confined aquifer. The third largest lawns are found on properties withdrawing water
from the upper unconfined aquifer. These wells are typically found on the floor of the
tributary valleys, from the valley floor to the headwaters. These aquifers typically are
thin and have lower yields, due to the mixture of silts, sands and gravels within the
saturated zones. The lowest average lawn size is found in properties utilizing wells
founded in the deep bedrock fractures. These wells typically have very low yields, in
most cases less than 5 gallons per minute (gpm). The physical availability of water at
these locations is typically suitable to only supply indoor water use, and some limited
outdoor use. Most of the wells founded in bedrock are located at properties near the
headwaters of the drainages, in more remote forested locations. Many of these wells may
also only be supplying water for seasonal use in mountain vacation homes.
Average Lawn Size by Year
While reviewing the data, the subcommittee also wanted to determine that the data was
not biased by potentially only having older homes having large lawns, and newer homes,
having smaller lawns. The data from 274 homes analyzed in the lawn analysis was also
organized into lawn size by home construction date. Table 11 presents the data from the
analysis and Figure 15 presents a graphical presentation. As the data shows, the largest
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lawns are from homes built in 2009. The analysis shows no lawn size for homes built in
2016. This data was further checked to determine that all permits issued in 2016 were
issued to rural homes that drilled wells into the bedrock fractures, and did not have lawns.
Therefore, 2016 is considered an anomaly. On average, there does not appear to be a
trend that the older the home was built, the larger the size of the irrigated lawn or garden.
Table 11: Average Lawn Size by Year
Year

Acres-Lawn

2001

0.1469

2002

0.2021

2003

0.1600

2004

0.1049

2005

0.1037

2006

0.2134

2007

0.2204

2008

0.0783

2009

0.3013

2010

0.1560

2011

0.1107

2012

0.0985

2013

0.1377

2014

0.1279

2015

0.0832

2016

0.0000

2017

0.1404

Outdoor Consumptive Use Findings
To estimate the amount of household irrigation water in WRIA 59, the WNR Group used
the Stevens County Land Services Department permit analysis with the Lawn Irrigation
Analysis to determine the approximate 20-year projection amount of consumptive use in
each subbasin in WRIA 59. In order to develop this assessment, the following
assumptions were made:
1) The future buildout over the next 20-years for homes using domestic exempt well
will be 1,118 homes, and developed within the same subbasin distribution as that
defined in building permit analysis for 2001 – 2017 and shown in Table 2.
2) Each home in the basin will have an average of 2.48 people per domestic exempt
well.
3) Indoor water use is estimated at 60 gpd, resulting in a 6 gpd per person
consumptive use, or 14.88 gallons per day per home.
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4) The average lawn size for the entire watershed is calculated as 0.1468 acres, and
the average lawn per subbasin is described in Table 8.
5) The average irrigation duty for a lawn throughout the basin is 26.025 inches/year
(2.17 feet/acre/year).
6) Lawn and garden efficiency were assumed to have an average application
efficiency of 80 percent, and return flows are estimated at 20 percent. Therefore, a
general consumptive use of 80-percent was used for the evaluation of outdoor water
use.
Attachment 1 of this memo presents the tables and calculation spreadsheets used to
estimate the indoor and outdoor consumptive use for each of the subbasins. Table 12
outlines the results of the consumptive use analysis. The table accounts for indoor
consumptive use and the estimated subbasin lawn analysis consumptive use calculations.
Table 12 ranks the subbasins to determine where the greatest consumptive use may occur.
As shown on the table, and on Figure 16, the Colville River North subbasin may receive
the most pressure from future development requiring approximately 76.6 acre-feet of
consumptive use mitigation water, followed by Little Pend Oreille River (56.2 acre-feet),
Chewelah Creek (50.0 acre-feet), Mill Creek (46.2 acre-feet), and Sheep Creek 43.6 acrefeet). The range of mitigation required under this analysis ranged from the high of 76.6
acre-feet of the Colville River North to a low of 2.0 acre-feet in Deer Creek.
Over 20 years, through 2038, it is estimated that 1,118 homes will be constructed
throughout the WRIA 59 watershed. The distribution of these homes has been
determined from past development permit trends. It is estimated that by 2038, these
future domestic permits exempt groundwater well users will have a total consumptive use
impact of approximately 434.8 acre-feet of water.
Consumptive Use Estimates Related to Proposed Flows
Total consumptive use estimates were developed for each of the subbasins in WRIA 59.
These estimates are presented as an annual acre-foot and a flow value as cfs (Table 13).
The WRIA 59 WMP has developed agreed upon tributary flows during their Phase 4
Planning (St.Godard, 2015). These flows were developed with cooperation of Ecology
and WDFW. The recommended ISF for the tributaries and the projected percentage of
flow from estimated future exempt well users are shown in Table 13. As shown on the
table, the estimated annual impairment to the Colville River is 0.6 cfs after 20 years and
the construction 1,118 new homes. This flow is estimated at only 1.8 percent of the
recommended low flow in August of each year.
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Table 12: Consumptive Use by WRIA 59 Subbasins for 20 Years and Comprehensive Plan Update
Subbasin

Colville
River N
Little Pend
Oreille
Chewelah
Creek
Mill Creek
Sheep Creek
Colville
River S
Haller Creek
Stranger
Creek
Stensgar
Creek
Huckleberry
Creek
Bulldog
Creek
Gold Creek
Grouse
Creek
Blue Creek
Waitts Creek
Cottonwood
Creek
Thomason
Creek
Sherwood
Creek
Deer Creek
TOTAL

Homes/Yr

Cu Indoor
(AF/Yr)

Average
Lawn Size
(acres)

Cu
Lawn
(AF/Yr)

Total
Cu/Year (AFfor annual
homes)

Homes in
20 yrs

Total Cu
(AF) in
20 Yrs

Total Cu
(AF) thru
2040 for
Comp Plan

9.53

0.16

0.1554

3.67

3.83

190.60

76.6

84.3

8.24

0.14

0.1307

2.67

2.81

164.80

56.2

61.8

3.06
6.59
6.88

0.05
0.11
0.11

0.3229
0.1347
0.1211

2.45
2.20
2.07

2.50
2.31
2.18

61.20
131.80
137.60

50.0
46.2
43.6

55.0
50.8
48.0

3.65
3.82

0.05
0.06

0.1820
0.1563

1.65
1.48

1.70
1.54

73.00
76.40

34.0
30.8

37.4
33.9

2.47

0.04

0.1765

1.08

1.12

49.40

22.4

24.6

2.41

0.04

0.1403

0.84

0.88

48.20

17.6

19.4

1.47

0.02

0.1594

0.58

0.60

29.40

12.0

13.2

1.29
0.47

0.02
0.01

0.1180
0.2941

0.38
0.34

0.40
0.35

25.80
9.40

8.0
7.0

8.8
7.7

1.00
0.76
1.24

0.02
0.01
0.02

0.1220
0.1515
0.0818

0.30
0.29
0.25

0.32
0.30
0.27

20.00
15.20
24.80

6.4
6.0
5.4

7.0
6.6
5.9

0.71

0.01

0.1350

0.24

0.25

14.20

5.0

5.5

0.94

0.02

0.0624

0.15

0.17

18.80

3.4

3.7

0.53

0.01

0.0759

0.10

0.11

10.60

2.2

2.4

0.76

0.01

0.0453

0.09

0.10

15.20

2.0

2.2

55.82

0.91

0.14554211

20.83

21.74

1116.40

434.8

478.3
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Table 13: WRIA 59 CU Annual Attenuated Analysis
Cu (AF)
30.8
43.6

Cu (cfs)
0.0426
0.0603

Cu (GPM)
19.13
27.07

Recommended
ISF (CFS)
2.00
3.64

Stranger Creek
LPOR
Mill Creek
Gold Creek
Colville River N
Blue Creek

22.4
56.2
46.2
7.0
76.6
6.0

0.0310
0.0778
0.0639
0.0097
0.1060
0.0083

13.93
34.90
28.69
4.35
47.56
3.73

8.00
21.00
17.50
3.00
33.00
2.70

0.39
0.37
0.37
0.32
0.32
0.31

Waitts Creek
Huckleberry Creek
Stensgar Creek
Bulldog Creek
Chewelah Creek
Colville River S

5.4
12.0
17.6
8.0
50.0
34.0

0.0075
0.0166
0.0243
0.0111
0.0692
0.0470

3.38
7.45
10.90
4.97
31.05
21.11

3.00
7.00
11.00
5.70
38.00
33.00

0.25
0.24
0.22
0.19
0.18
0.14

6.4
5.0
2.2
2.0
3.4
434.7

0.0088
0.0069
0.0030
0.0027
0.0047
0.6015

3.96
3.10
1.35
1.22
2.11
269.96

6.24
5.40
2.50
5.87

0.14
0.13
0.12
0.05
----1.82

Subbasin
Haller Creek
Sheep Creek

Grouse Creek
Cottonwood Creek
Sherwood Creek
Deer Creek
Thomason Creek
WRIA 59 (low flow August)

% of ISF
Recommendation
2.13
1.66

---33.0

WRIA 59 (high flow April/May)
434.7
0.6015
269.96
200.0
0.30
Note: Total WRIA and N & S Colville River used 33 cfs as proposed lowest flow in August (200 cfs is highest proposed in
April/May)
Note: Chewelah Creek ISF combines recommendation of 10 cfs for Main Chewelah Creek and 18 cfs for N.F. Chewelah Ck

CONCLUSIONS AND FINDINGS
The WNR Group has developed this Technical Memo to present the data analysis conducted
for the WRIA 59 RCW 90.94 consumptive use assessment. The study has developed the
following findings:
•

Based on review of historic permit data, it is estimated that approximately 1,118
future homes using permit exempt water sources will potentially be constructed
within the WRIA 59 watershed from 2018 through 2038, or 55.8 homes per year;

•

Utilizing historical building permit data within WRIA 59 appears to be more
representative of project growth than data deciphered from the census database.
Therefore, the historical building permit data analysis was used for future growth
projections;

•

Development pressure, as defined from future groundwater well construction, the
five highest priority basins are: 1) Colville River North, 2) Little Pend Oreille
River, 3) Sheep Creek, 4) Mill Creek, and 5) Haller Creek.
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•

Future planning was weighted in each subbasin to the actual acreage of potential
developable land, and not the total acreage of the subbasin. This would allow a
comparable weighted average to identify where the priority basins were
occurring. When analyzed on a developable land ratio, the priority basins were
identified as 1) Colville River North, 2) Mill Creek, and 3) Thomason Creek;

•

After review of hydrogeologic conditions for each of the domestic exempt wells,
it was estimated that 54.2 percent of wells were completed into bedrock fractures,
34.1 percent into the upper unconsolidated aquifer, 6.3 percent into the lower
confined aquifer, and 5.4 percent located where both the upper and lower aquifers
are present.

•

Wells completed in the lower aquifer were determined by the USGS to have a less
than 20 percent effect on the surface waters in the basin. However, for this
analysis, all deep confined aquifer wells were considered to have 100 percent
effect on the Colville River aquifer.

•

Wells completed in bedrock fractures are considered to stress surface waters
within the subbasin at which the well head is located. However, some wells may
intercept fractures that are recharges and/or discharge to adjacent subbasins.

•

Weighted maps showing the development pressure which will occur only from
Bedrock wells show the highest development pressured subbasins are the Colville
Valley North, Sheep Creek, Little Pend Oreille River, and Haller Creek.

•

Weighted development maps of the subwatersheds based on wells withdrawing
water from the upper unconsolidated aquifer were also developed. These are the
wells that would have more continuity with the surface waters of the basin. This
analysis of wells only withdrawing from the unconsolidated upper aquifer show
that the Little Pend Oreille River basin ranks the highest, with Colville River
North, Chewelah Creek and Mill Creek ranking high.

•

The general conclusion of the aquifer type development pressure analysis is that it
appears that most pressure on the tributary streams and main stem will be
occurring in the lower portions of the watershed near Colville and Kettle Falls.

•

Consumptive use from domestic use for all of WRIA 59 was calculated to be 0.91
acre-feet per year, or 18.2 acre-feet for the 20-year buildout.

•

A total 274 homes were randomly selected at a 95 percent confidence interval, in
order to determine the average lawn size throughout WRIA 59. The lawn sizes
ranged in size from zero to 103,620 square feet (2.38 acres). Eighty-five of the
properties surveyed contained no outdoor watering of lawns or gardens. Fourteen
lawns of the 274 surveyed had irrigation larger than the one-half acre. The
average lawn size throughout WRIA 59 was determined to be approximately
0.1468 acres (6,394.4 square-feet).

•

Chewelah Creek exhibited the largest average lawn size at 0.3229 acres (14,063.7
square-feet), while Deer Creek contained the smallest average of 0.0453 acres
(1,971.6 square feet).
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•

Using an average of the WIG water duty values (26.025-inches or 2.17 ft), and an
80 percent consumptive use value, an estimate of 20.83 acre-feet per year of water
would be consumed by the lawns of 1,118 new homes in WRIA 59.

•

A survey of the lawn size data was compared to aquifer type at the well location.
This data determined that the largest average lawn size occurred from those wells
founded in the lower confined aquifer. The smallest lawns were associated with
wells withdrawing water from the deep bedrock aquifers in the basin. It is
apparent that the size of the lawn is directly related to the type of aquifer type
present at the domestic well use location.

•

The data showed there is no definable trend in lawn size relative to construction
date of the home.

•

Weighted development pressure maps based on the final consumptive use data
estimates highest for the Colville River North subbasin (76.6 acre-feet of
consumptive use water), followed by Little Pend Oreille River (56.2 acre-feet),
Chewelah Creek (50.0 acre-feet), Mill Creek (46.2 acre-feet), and Sheep Creek
43.6 acre-feet). The range of mitigation for domestic exempt wells under this
analysis ranged from the high of 76.6 acre-feet of the Colville River North to a
low of 2.0 acre-feet in Deer Creek.

•

The total indoor and outdoor consumptive use for all the homes projected to be
built in WRIA 59 through 2038 is estimated at 434.8 acre-feet.
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Figure 1: Map showing location of WRIA 59 and Location of Subbasins.
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Figure 2: Lithologic and hydrologic characteristics of the hydrogeologic units in the Colville
River Watershed, Stevens County, Washington (from Ely and Kahle, 2004).
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Figure 3: Areal extent and direction of groundwater flow in the Upper outwash aquifer in the
Colville River Watershed (from Kahle and others, 2003).
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Figure 4: Areal extent and direction of groundwater flow in the Lower (confined) aquifer in
the Colville River Watershed (from Kahle and others, 2003).

st

May 31 , 2019

WRIA 59 RCW 90.94 Technical Memorandum Figures

F-4

Figure 5: Analytical model of a proposed 1000 gpm withdrawal from lower aquifer near Chewelah, WA
and the theoretical hydraulic connection to the Colville River (from Covert, 2015, unpublished data).
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Figure 6: Map showing location of the 950 wells permitted in WRIA 59 by Stevens County Planning,
and area which is unlikely to develop due to public ownership, slope, critical area, etc.
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Number of Building Permits/Year
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Figure 7: Graphical presentation of the average permits per year for rural WRIA 59.
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Figure 8: Weighted graph of the historical (2001-2017) permits per year per subbasin.
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Figure 9: Subbasin Development Pressure Map showing priority basins based on number of wells
versus potentially developable subbasins acres.
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Figure 10: Map showing areas where potential future development may occur based on GIS Analysis
of “unlikely to develop criteria”. Brown shaded areas are unlikely to develop and cover 72% of basin.
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Figure 11: Map showing development pressure by subbasin based solely on Bedrock wells.
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Figure 12: Map showing development pressure by subbasin based on Unconsolidated & Upper/Lower
Aquifer wells.
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FIGURE 13: Average Lawn Size - WRIA 59
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FIGURE 14: Average Lawn Size - Aquifer Type
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FIGURE 15: Acre-Lawn Size By Permitted Year
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Figure 16: Map showing development pressure by subbasin based on Consumptive Use Estimates.
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ATTACHMENT A
Consumptive Use Estimates per Subbasin
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AVERAGE LAWN IN WRIA 59 USING AVERAGE WIG OF 26.025
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1468 Lawn/garden

Crop
Crop Irrigation Total Irrigation
Requirement
requirement in Requirement
(feet)
(feet)
inches (WIG)
26.025

0.32

0.45

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.36

Return
Flow (af)
0.09

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.93
55.8

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
20.30
21.23
424.66

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.76
0.01

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.29
0.30
5.96

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
1.29
0.02

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.38
0.40
7.98

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
3.06
0.05

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
2.45
2.50
50.00

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
9.53
0.16

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
3.67
3.83
76.59

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
3.65
0.06

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
1.65
1.71
34.15

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.71
0.01

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.24
0.25
4.99

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.76
0.01

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.09
0.10
1.96

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.47
0.01

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.34
0.35
7.01

AVERAGE LAWN IN BLUE CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1515 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in Requirement
Requirement
inches (WIG)
(feet)
(feet)
26.025

0.33

0.47

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.38

Return
Flow (af)
0.09

AVERAGE LAWN IN BULLDOG CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.118 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.26

0.37

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.29

Return
Flow (af)
0.07

AVERAGE LAWN IN CHEWELAH CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.3229 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.70

1.00

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.80

Return
Flow (af)
0.20

AVERAGE LAWN IN COLVILLE RIVER NORTH
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1554 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.34

0.48

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.39

Return
Flow (af)
0.10

AVERAGE LAWN IN COLVILLE RIVER SOUTH
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.182 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.39

0.56

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.45

Return
Flow (af)
0.11

AVERAGE LAWN IN COTTONWOOD CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.135 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.29

0.42

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.33

Return
Flow (af)
0.08

AVERAGE LAWN IN DEERCREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.0453 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in Requirement
Requirement
inches (WIG)
(feet)
(feet)
26.025

0.10

0.14

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.11

Return
Flow (af)
0.03

AVERAGE LAWN IN GOLD CREEK
Method
Spray heads w/hose feed

Number of
irrigated
acres

Crop Type

0.2941 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.64

0.91

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.73

Return
Flow (af)
0.18

AVERAGE LAWN IN GROUSE CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.122 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.26

0.38

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.30

Return
Flow (af)
0.08

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
1
0.02

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.30
0.32
6.38

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
3.82
0.06

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
1.48
1.54
30.87

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
1.47
0.02

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.58
0.61
12.11

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
8.24
0.14

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
2.67
2.81
56.13

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
6.59
0.11

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
2.20
2.31
46.20

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
6.88
0.11

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
2.07
2.18
43.59

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.53
0.01

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.10
0.11
2.17

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
2.41
0.04

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.84
0.88
17.56

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
2.47
0.04

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
1.08
1.12
22.43

AVERAGE LAWN IN HALLER CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1563 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.34

0.48

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.39

Return
Flow (af)
0.10

AVERAGE LAWN IN HUCKLEBERRY CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1594 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.35

0.49

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.40

Return
Flow (af)
0.10

AVERAGE LAWN IN LITTLE PEND OREILLE RIVER
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1307 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.28

0.40

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.32

Return
Flow (af)
0.08

AVERAGE LAWN IN MILL CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.1347 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.29

0.42

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.33

Return
Flow (af)
0.08

AVERAGE LAWN IN SHEEP CREEK
Method
Spray heads w/hose feed

Number of
irrigated
acres

Crop Type

0.1211 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.26

0.38

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.30

Return
Flow (af)
0.08

AVERAGE LAWN IN SHEERWOOD CREEK
Method
Spray heads w/hose feed

Number of
irrigated
acres

Crop Type

0.0759 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in Requirement
Requirement
inches (WIG)
(feet)
(feet)
26.025

0.16

0.24

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.19

Return
Flow (af)
0.05

AVERAGE LAWN IN STENSGAR CREEK
Method
Spray heads w/hose feed

Number of
irrigated
acres

Crop Type

0.1403 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.30

0.43

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.35

Return
Flow (af)
0.09

AVERAGE LAWN IN STRANGER CREEK
Method
Spray heads w/hose feed

Number of
irrigated
acres

Crop Type

0.1765 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.38

0.55

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.44

Return
Flow (af)
0.11

AVERAGE LAWN IN THOMASON CREEK
Method

Number of
irrigated
acres

Spray heads w/hose feed

Crop Type

0.0624 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.14

0.19

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.15

Return
Flow (af)
0.04

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
0.94
0.02

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.15
0.16
3.22

PROJECTED Cu @ 6 gpd/person;
HOMES (per 2.48 people/home (in
year)
Acre-Ft)
1.24
0.02

Total Cu/Yr
Cu for Lawns for Homes Needed Cu in
(in Acre-Ft)
(in Acre-Ft) 2038 (20 yrs)
0.25
0.27
5.44

AVERAGE LAWN IN WAITTS CREEK
Method
Spray heads w/hose feed

Number of
irrigated
acres

Crop Type

0.0818 Lawn/garden

Crop
Crop Irrigation Total Irrigation
requirement in
Requirement
Requirement
inches (WIG)
26.025

0.18

0.25

App.
% Total
Total
Efficiency Evaporate Consumed
(%)
d
(af)
70

10

0.20

Return
Flow (af)
0.05
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Overview
This report memorializes the projects identified as high and medium priority by the WRIA
59 planning unit for offsetting new permit-exempt domestic groundwater uses in
accordance with RCW 90.94.020. A more specific description of the process the planning
unit conducted to develop this list and prioritization is included in the WRIA 59 Watershed
Plan Addendum.
This report is organized alphabetical by subbasin in the Colville River Watershed, with each
project itemized by project number. The estimated amount of consumptive use of future
permit-exempt water uses by subbasin is summarized at the beginning of each subbasin
section. For each project, this report identifies the WRIA 59 planning unit’s designation,
type of project, location, summary, permitting, reference documents and estimated cost.
Some additional information compiled in preliminary feasibility work is also included,
where applicable.

Figure 1: WRIA 59 Map showing location of High and Medium Priority projects identified
by the WRIA 59 Planning Unit for the RCW 90.94 Assessment.
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Chewelah Creek Subbasin
Demand: 55 AF projected as consumptive use need by 2040
Project 1: Chewelah Creek and Colville River Restoration Project

Designation
High
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Colville River
Summary
The project is located on the lower reach of Chewelah Creek and the Colville River near
the confluence. The goal of the project is to restore habitat function in the lower reach of
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Chewelah Creek and the Colville River between State Highway 395 and Alm Lane. The
instream and riparian habitat of the project area is degraded by channelization and
sediment loading. The current alignment of Chewelah Creek flows into the Colville River
at an approximately 90 degree angle causing erosion of the opposite bank and flooding of
adjacent property.
The project will address persistent challenges related to the heavily modified (dredged and
straightened) segment of the Colville River. The project will add a high-flow channel to
Chewelah Creek and modify the floodways of Chewelah Creek and the Colville River. The
project will improve instream and riparian habitat and improve the resilience of the
channel/floodplain system. Potential site-specific stream enhancement include: riparian
planting, bank stabilization, creation of a braided channel, channel terracing, remeandering of the channel and introduction of large woody debris.

This is a stakeholder-driven project that would balance various land management interests
while providing instream benefits. If successful, the project could serve as a model for
future channel improvement efforts in the subbasin. The project has been planned in
concept by landowners, agencies, and other stakeholders. Additional feasibility analysis
and design work is needed to move this project toward implementation.
In July 2019, the Department of Ecology issued a grant which, in part, funded feasibility
work to analyze the potential channel realignment of Chewelah Creek and Colville River.
The feasibilty funding supported the following:
•
•

Hydraulic modeling of the lower ½ mile of Chewelah Creek;
Development of floodplain and cross section drawings;
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•
•
•
•

A drone survey to develop a two-foot contour map of 25 acres of adjacent
property;
Conduct a wetland delineation at the site;
CADD drawings of the site; and
Proposed engineering drawings and cost estimates, all of which were
incorporated into the Addendum.

Below is a drawing of a proposed concept to reconnect the Colville River to its floodplain.

Below is an aerial photograph depicting the location of stagnant and stranded floodwater
following a high-water event.
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The project proposes to:
•
•
•

•
•

Construct a new floodway channel on Chewelah Creek to reduce flood volume.
The new channel would allow full summer flow to remain in the existing channel.
Construct a floodway weir to direct sediment into a side channel and reduce
aggradation of the main channel during flood conditions.
Use streambarbs along the main channel to dissipate flow energy, prevent
erosion and maintain alignment between the stream channel and the floodway
weir.
Improve wetland function through improvement of plant species diversity and
composition.
Widen floodways for Chewelah Creek and the Colville River. Actual floodway
dimensions and design will vary depending on landowner preferences.

The Summary Technical Memorandum is attached hereto as Appendix D.
There may be temporary impacts to water quality during construction. There may also be
some property that is currently used for agricultural purposes that may converted to
riparian habitat. The feasibility study indicates that the project will assist in reducing the
severity and duration of seasonal flooding, reduce mass wasting and other erosion and
improve instream and riparian habitat.
Need for Feasibility Study: Prefeasibility conducted in late summer 2019. The Summary
Technical Memorandum is referenced below and attached as Appendix C. Additional work
is needed to coordinate with property owners and agencies to develop a final design plan.
Permitting Need
Hydraulic Permit from Washington Department of Ecology under Chapter 77.55 RCW;
compliance with Clean Water Act permitting requirements depending on final design plan;
County Critical Areas Ordinance and Shoreline Management Act permitting.
Reference Information
Stevens County, Voluntary Stewardship Program, Colville River Restoration and Channel
Improvement Project.
WNR Group, Inc., Technical Memorandum, Technical Memorandum on Chewelah
Creek/Colville River Restoration Project Feasibility (October 31, 2019), enclosed with the
Addendum to the Watershed Plan as Appendix D.
Cost
See Cunningham Engineering (proposed Sept. 30, 2019) in Appendix D.
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Project 2: Chewelah Creek Streambank Restoration Project

Designation
High
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Chewelah Creek
Summary
The Stevens County Conservation District (SCCD) proposes a project to provide protection
from accelerated bank erosion to existing structures while allowing natural processes to
occur within the stream corridor to the greatest extent possible. The project area is on
Chewelah Creek in the City of Chewelah. The riparian area through the City has been
degraded in parts through hardening of the riparian area. SCCD proposes to place large
WRIA 59 Watershed Plan Addendum – Proposed Projects
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woody debris, large rocks and other natural and artificial materials to enhance instream
habitat, stabilize the streambank, and restore the bank so that it can withstand future
erosive flows in Chewelah Creek. The project will utilize bioengineering techniques in
tandem with structure protection constructed from natural elements. Furthermore, the
project will remove noxious weeds and dead trees from the project area and utilize
vegetative cuttings and native vegetation along Chewelah Creek. The completed project
will reduce the sediment load continuing downstream, aiding to the lessoning of sediment
accumulation in the Colville River mainstem.
Additionally, the project may be used to show other landowners along Chewelah Creek
opportunities to stabilize banks other than dumping concrete into the stream. Depending
on the timing of the project and other issues, SCCD may involve Jenkins High School
students in replanting efforts.
SCCD has a completed engineering report and permitting, referenced below and attached
hereto. Additional funding is needed to implement the project.

Need for Feasibility Study: No.
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Permitting Need
The project has completed engineering, SEPA review, HPA approval and obtained an
opinion letter from the U.S. Army Corps Engineers for coverage under Clean Water Act
Nationwide Permits.
Reference Information
Chewelah Cr Streambank Restoration, Engineering Report from Wayne Cornwall, P.E.
(June 28, 2016), enclosed as Attachment 1
City of Chewelah, Determination of Non-Significance (DNS), SCUP-01-2018 – SSDE-01-2018
(July 5, 2018), enclosed as Attachment 2
Grant Application No. SETHA-2019-StCoCD-00008, Stevens County Conservation District,
Chewelah Creek Streambank Restoration (March 28, 2019), enclosed as Attachment 3
Hydraulic Project Approval Permit No. 2018-1-163+01, Chewelah Vision Clinic (Aug. 30,
2018), enclosed as Attachment 4
Cost
$48,408.27
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Project 3: Chewelah Creek Infiltration Project

Designation
Medium
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Chewelah Creek
Summary
This project proposes to divert spring flows from North Fork Chewelah Creek for offstream infiltration. The infiltration facility would be located on private property. The
proposed project site was formerly irrigated agricultural lands. The water rights were
transferred from the property over the past few years but the diversion structure,
easement and power remain available for use. The private property owner is interested
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in considering an infiltatration project on the property to improve flows in Chewelah
Creek. The project will divert water during the high flow period in the spring and distribute
water through a shallow aquifer recharge facility on the property. The recharge to the
aquifer will allow water to return to the surface water flows later in the summer and fall
to supplment flows with cooler groundwater.
WNR Group estimates that groundwater is approximately 25 to 30 feet below the surface.
WNR Group estimates that additional research will be needed to determine suitability for
a shallow aquifer recharge facility. Specifically, a feasibility study needs to be conducted
to drill a test well to determine hydrogeologic conditions and a drone land use survey to
develop a contour map for the site development plan.
Chewelah Creek is estimated to require 50 acre-feet of off-set water over the planning
period. Preliminary review has determined that Chwewelah Creek would have availble
waters to divert during the spring run-off. If water is diverted at the site, it would also
assist it mitigating frequent flooding which occurs downstream at the City Park. The
Planning Unit has predicted that a cost effective diversion and infiltration system could be
designed to meet the off-set requirements. The infiltration site is located approximately
¼- ½ mile from the creek on private property, which would allow suffient time for the
infiltrated water to return as base flow to the tributary.
Project impacts include inundation of land that could be used for agricultural production.
Flooding the area for storage would likely limit crop selection and future land uses in the
affected area.
Need for Feasibility Study: Yes, additional work is needed to consider the depth of
groundwater, soil conditions and prepare design materials.
Permitting Need
Water right permit from Ecology to convey water to infiltration; HPA permit from WDFW;
Compliance under the Clean Water Act; County Critical Areas Ordinance and Shoreline
Management Act permitting.
Reference Information
Chapter 173-200 WAC; RCW 90.03.370; Gene St.Godard
Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003).
Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003).
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Cost Estimate
Range
Metric

Low

High

Feasibility Study/Design

$ 40,000

$

Preliminary Construction Cost

$ 350,000

$ 600,000

Estimated Land Purchase Cost
Legal-Land Purchase/Easements
Permitting/Surveying/Engineering

$ 30,000
$ 10,000
$ 95,000

$ 50,000
$ 20,000
$ 165,000

Annual O&M Costs

$ 55,000

$

$ 580,000

$ 975,000

Totals

75,000

65,000

Project 4: Healey Valley Infiltration Project

Designation
Medium
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Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Chewelah Creek; Section 23 T.33N R.41E
Summary
This project would divert spring flows from South Fork Chewelah Creek for off-stream
storage and later-season shallow aquifer recharge in the Wilson Healey Meadow area. The
project proposes to divert flows into a shallow aquifer infiltration facility or water storage
facility on private property. The project would include seasonal storage with permanent
structures, low earthen berms and a series of infiltration areas. The spring flow would be
retained and then pumped back to the creek in the summer; and if infiltration trenches,
the water will be introduced to the subsurface throughout the high flow season and allow
to retuen to the creek as baseflow.
A feasibility study is necessary before proceeding. The feasibility study will likely need to
include drilling a minimum of one exploratory hole in the site to decipher geologic
conditions, installation of a piezometer and testing of the vadose zone and aquifer. The
2003 GeoEngineers report considered a site near Burnt Valley Road in Section 22, T. 33 N.,
R. 41E W.M., however the WRIA 59 planning unit recommended considering a site farther
up in the basin near Healey Meadow in Sections 23 or 24, T. 33N., R. 41E., W.M. The 2003
GeoEngineers report recommend a biologic survey, wetland delineation and assessment
(possibly, depending on property location), geotechnical study, hydrogeologic study,
environmental site assessment.
Recharge to the creeks during the low flow summer and fall months will enhance the
fluvial environment by increasing stream flows with cooler groundwater in South Fork
Chewelah Creek. In addition, diversion of the high flows during the spring runoff to a
storage or infiltration facility would assist in mitigatign the spring time flooding
downstream within the City of Chewelah.
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Permitting Need
Water right permit from Ecology to convey water to infiltration facility; HPA permit from
WDFW; compliance the Clean Water Act; County Critical Areas Ordinance and Shoreline
Management Act permitting.
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Reference Information
GeoEngineers, 2003, Assessment Report: Multi-Purpose Water Storage Opportunities,
Water Resource Inventory Area, Figure 2-20.
Chapter 173-200 WAC; RCW 90.03.370
Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003)
Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003)
Cost
2003 GeoEngineers Report estimated total project cost at $1,970,850 (adjusted for
inflation: $2,704,023)
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Colville River North Subbasin
Demand: 84.3 AF projected as consumptive use need by 2040

Project 5: Colville River North Surface Storage and Retiming

Designation
Medium
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Colville River North Subbasin
Summary
Washington Department of Fish & Wildlife and the City of Colville propose a project to
create approximately 15 acres of surface storage ponds on city parcels located adjacent to
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the Colville River. The project proposes to take restoration actions to increase seasonal
ponds, perennial riverine, oxbow and depressional/sloped wetlands to support instream
flows and ecosystem function. The City’s parcels, with certain restoratation actions, could
support instream flows and shallow aquifer recharge.
The project would help to capture streamflow and stormwater runoff which enters the
property and retain it on the landscape in the restored wetlands/surface water storage for
a more gradual release to streamflows and or groundwater recharge. Construction of new
off-channel storage facilities and remandering of streamflow channels could change the
stream morphology and flow regime downstream of the intake.
This project also includes remeandering two straight ditched stream channels to improve
floodplain/bank storage, water quality, and restore riparian cover and fish habitat. The
project will likely increase diversity of flora and fauna in the ecosystem and improve
wetland function. Furthermore, the project may provide stopover and nesting habitat for
waterfowl. The project proponets also intend to incorporate opportunities at the site for
outdoor environmental education for the area schools.
In June 2019, the WRIA 59 Water Resource Management Board recommended seeking
funding for additional feasibility studies. The Board’s proposal was to conduct a wetland
delineation/categorization, soil borings, drone survey to develop a two-foot contour map
of property and water flow estimates. Unfortunately, due to time constraints, additional
feasibility was not conducted.
Permitting Need
Water right permit from Ecology to convey water to infiltration; HPA permit from WDFW;
compliance with the Clean Water Act; County Critical Areas Ordinance and Shoreline
Management Act permitting.
Washington Department of Fish and Wildlife and City of Colville are supportive of the
project.
Reference Information
Washington Department of Fish and Wildlife Migratory Bird Stamp & Art Print Program,
2019-2021 Migratory Bird Habitat Project Proposal, Colville Valley Wetland Restoration
(March 13, 2019).
Letter from Louis F. Janke, Mayor, City of Colville to Erik Johansen, Stevens County (June
13, 2019).
Cost
Approx. $115,000 to $150,000.
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Project 6: Colville River Stabilization/Habitat Enhancement

Designation
Medium
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Colville River North Subbasin
Summary
This project proposes to improve the habitat and function of a reach of the Colville River
by increasing the meander corridor and reconnecting the floodplain. The SCCD has
identified reaches of the Colville River with severe bank erosion and mass wasting,
contributing to the loss of productive farm ground, excessive sediment and lack of fish and
wildlife habitat in the riparian area. SCCD has identified 21 sites of severe erosion on the
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mainstem and river restoration opportunities. The project proposes to rely on
bioengineered plantings, large woody debris and native planting to improve slope stability,
encourage sinuosity of the river and improve riparian shading and habitat. The project will
include excavation to reslope the riparian area and install rootwads and curb logs on the
riverbank. The project will also plant riparian plants in the riparian area to improve stability
and increase shade. The project will follow best practices for selecting and plantings in the
riparian area.

This project will continue SCCD’s successful work on two nearby sites. Above is a picture
of work completed by SCCD on the mainstem Colville River The completion of this work
has improved the instream and riparian habitat of the Colville River and encouraged other
adjacent landowners to improve riverine habitat. The project proposed in this Addendum
will continue the work completed by SCCD and rely on best management practices,
integrated streambank stabilization guidelines and establishing sustainable limits for
channel migration.
Instream impacts during construction will be addressed through best management
practices and in accordance with permit requirements.
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Additional work is needed to coordinate with property owners and agencies to develop a
final design plan. The project proponent will work with closely with permitting agencies
for final design.
Permitting Need
HPA permit from WDFW; compliance with the Clean Water Act; County Critical Areas
Ordinance and Shoreline Management Act permitting.
Reference Information
Stevens County Conservation District, Colville River Project Stream Restoration, Bank
Stabilization , Northern Half of Project (August 30, 2016)
Stevens County Conservation District, Colville River Project Stream Restoration, Bank
Stabilization, Southern Half of Project (August 30, 2016)
Cost
Estimated to be approximately $950,000, the cost estimate will be revised during the
development of the final design.
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Haller Creek Subbasin
Demand: 30.8 AF projected as consumptive use need by 2040

Project 7: Haller Creek (Reidel Creek) Infiltration Project

Designation
High
Type of Project
Developing Natural and Constructed Infrastructure for Groundwater Infiltration
Location of Project
Reidel Creek, a tributary to Haller Creek
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Summary
This project would divert spring flows from Reidel Creek (a tributary to Haller Creek) to an
infiltration facility on DNR property upstream of the confluence of Reidel and Hallers
Creeks. The project site is a former gravel pit. Water can potentially be diverted from
Reidel Creek approximately 300 feet northeast of Riedel Creek Road (north of the
proposed site). The water would then need to be conveyed over an approximately 40 – 50
foot lift to the infiltration site.
From 2007 to 2014, the WRIA 59 planning unit collected stream flow data in Haller Creek
(WNR Group, 2015). The data showed that, in general, flows identified through the stream
flow study and wetted width analysis, were available during the spring to meet the project
needs of approximately 31 acre-feet. In 2015, the WRIA 59 Flow Subcommittee, which
included representatives from Ecology and WDFW, recommended that the Haller Creek
subbasin had sufficient flows in most years from December 1st to June 30 to support some
diversionary uses. WNR Group estimated that diversion of 31 acre-feet annually during
February to June would mitigate for new permit-exempt water uses.
In July 2019, the Department of Ecology issued a grant to Stevens County which, in part,
funded feasibility funding of this project. DNR issued a land use license to Stevens County
to conduct feasibility studies. The initial feasibility screening was conducted to determine
if hydrogeologic conditions beneath the former gravel pit are conducive to the proposed
project. The feasibility study also included drilling two exploratory holes at the site to
decipher geologic conditions, installation of two piezometers and sampling. Furthermore,
a drone survey was conducted to develop a two-foot topographic contour map. WNR
Group concluded that the site’s subsurface soils appear to be capable of infiltrating 28
gallons per minute under saturated conditions. A copy of the Feasibility Study report is
attached to this Addendum as Appendix E.
The project proposes to capture excess flow during the spring run-off, convey and
infiltrate the excess water to the groundwater through an infiltration gallery, to return as
instream flow in Reidel and Haller Creeks during low flow conditions. The project proposes
to:
•
•
•
•

Divert water from Reidel Creek through stilling wells located approximately 300
feet northwest of the infiltration trench.
The stilling wells will convey approximately 86,400 gallons of water per day (80
gpm), nine hours a day, from mid-March to mid-May.
The pumping infrastructure will allow the project to increase flows from 80 gpm
to 160 gpm for future mitigation, if needed.
Divert a minimum of 31 acre-feet at the current proposed design, and a
maxiumum of 83 acre-feet annually if the period of operation is enlarged.
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Recharge to the creeks during the low flow summer and fall months will enhance the
fluvial environment by increasing stream flows with cooler groundwater.
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Construction of a stilling basin near Reidel Creek may cause temporary water quality
impacts. Construction of power conveyance and pump facilities to the stilling basin may
also have temporary impacts on some portion of riparian habitat. The project proponents
will work to reduce impacts. The feasibility technical assessment anticipates that this
project will recharge groundwater in Reidel and Haller Creeks.
Permitting Need
Water right permit from Ecology to convey water to infiltration. Preliminary discussions
between representatives of the WRIA 59 planning unit and Ecology anticipate that this
project will qualify for priority processing. HPA permit from WDFW; compliance with the
Clean Water Act; County Critical Areas Ordinance and Shoreline Management Act
permitting.
Reference Information
John Covert, Washington Department of Ecology, Mitigation Opportunities, October 25,
2018.
Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003)
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Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003)
WNR Group, et al, WRIA 59 Colville River Basin Water Bank Feasibility Study (2015).
WNR Group, Inc., Technical Memorandum, Technical Memorandum on Chewelah
Creek/Colville River Restoration Project Feasibility (November ___, 2019), enclosed with
the Addendum to the Watershed Plan as Appendix D.
Cost
The engineer’s preliminary construction estimate is $158,000 (with a 15 percent
construction and programmatic continency). This estimate includes equipment transport,
rental and mobilization, construction of the stilling wells, conveyance and infiltration
gallery. This project estimate also includes $39,992.00 to have power supplied to the pump
station. The engineer has identified a shorter path for power that may reduce this cost but
will require an easement with a private property owner.
However, this cost estimate does not include the cost for a long-term land use easement
with the Department of Natural Resources. That cost will be negotiated if the project
moves forward. Also, annual O&M costs, including power costs, are not included in the
estimate, and will need to be further refined.
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Little Pend Oreille River Subbasin
Demand: 61.8 AF projected as consumptive use need by 2040

Project 8: Little Pend Oreille River Infiltration Project

Designation
High
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Little Pend Oreille River subbasin
Summary
The Little Pend Oreille River Infiltration Project proposes to store water in the Little Pend
Oreille River basin to provide flow benefits and offset new permit-exempt domestic water
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uses. The project proposes to divert spring run-off flows into a shallow aquifer infiltration
facility or water storage facility. The project would include seasonal storage with
permanent structures, low earthen berms, and a series of infiltration trenches. The spring
flow would be retained and then infiltrated in the summer for streamflow impacts in the
late summer and fall low flow period. In 2015, the WRIA 59 Flow Subcommittee, which
included Ecology and WDFW, recommended that the LPOR drainage had sufficient flows
in most years from April 1 to June 30 for some diversionary uses (WNR Group, 2015).
Ecology funded the prefeasibility work to consider the hydrogeologic conditions of a site
in the tributary below Black Lake Creek owned by DNR and within the Little Pend Oreille
River basin. The site encompasses an area that would capture high flows from Black Lake
Creek/Squaw Creek drainage, a tributary to the Little Pend Oreille River (LPOR) and convey
the flood water to an old gravel pit owned by DNR. The feasibility research included drilling
one exploratory hole at the site to decipher geologic conditions and collect soil samples in
order to consider porosity and permeability. A licensed survey completed a one-foot
topographic survey. The feasibility study demonstrated that the site could likely only store
about 10 acre-feet for a cost of $375,000. The planning unit was concerned about the cost
of the project and the low quantity of water which could be re-timed. Therefore, this
project was deemed not feasible, and removed from the preliminary list.
However, the consultant team identified other sites near Black Lake and other parcels
owned by public entities in the Little Pend Oreille River basin for additional investigation
which may be suitable for storage and/or infiltration projects. The Washington
Department of Natural Resources has other sites in the Little Pend Oreille River basin that
may include more suitable sites. Additionally, there may be a site upstream of Black Lake
that could hold more than 31 acre-feet. The planning unit supports an infiltration or
storage project in the Little Pend Oreille subbasin, and additional feasibility work needs to
be completed for other sites within the subbasin. Therefore, the planning unit has
maintained this type of proposed project for the LPOR basin, and would like to pursue
another property option for construction of an infiltration project.
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Construction of a water stilling basin near a creek may cause temporary water quality
impacts. Construction of power conveyance and pump facilities to the stilling basin may
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also have temporary impacts on some portion of riparian habitat. The project proponents
will work to reduce impacts.
Need for Feasibility Study: Yes, as described above, additional site investigation needs to
be completed.
Permitting Need
Water right permit from Ecology to convey water to infiltration. Preliminary discussions
between representatives of the WRIA 59 planning unit and Ecology anticipate that this
project will qualify for priority processing. HPA permit from WDFW; compliance with the
Clean Water Act; County Critical Areas Ordinance and Shoreline Management Act
permitting.
Reference Information
John Covert, Washington Department of Ecology, Mitigation Opportunities, October 25,
2018.
WNR Group, et al, WRIA 59 Colville River Basin Water Bank Feasibility Study (2015).
WNR Group, Inc., Technical Memorandum, Technical Memorandum on Chewelah
Creek/Colville River Restoration Project Feasibility (November ___, 2019), enclosed with
the Addendum to the Watershed Plan as Appendix D.
Cost
Range
Metric

Low

High

Feasibility Study/Design

$ 80,000

$ 125,000

Preliminary Construction Cost

$ 450,000

$ 700,000

Permitting/Surveying/Engineering

$ 125,000

$ 220,000

Annual O&M Costs

$ 50,000

$

$ 705,000

$ 1,120,000

Totals

75,000

Note: Costs may also include negotiated compensation to Washington Department of
Natural Resources Trust for projects completed on their properties.
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Mill Creek Subbasin
Demand: 50.8 AF projected as consumptive use need by 2040

Project 9: Lower Mill Creek Flood Management

Designation
High
Type of Project
Developing Natural and Constructed Infrastructure/Habitat Enhancement
Location of Project
Mill Creek from Colville River to Spanish Prairie, Williams Lake Road. Approximately two
miles upstream of the confluence near where Hwy 395 crosses the creek.
Summary
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Instream and riparian habitat in the Mill Creek subbasin are degraded by flooding and
sediment loading. Mill Creek is one of the largest tributaries of the Colville River,
contributing nearly 20 percent of its flow. The lower portion of Mill Creek, including
Clugston Creek, has been dredged multiple times since the 1900s. There are areas of the
stream bank that are not well protected with vegetation root structure. Sediment is
raising bed levels and increasing flooding and loss of productive farm ground. Persistent
flooding has threatened structures, roads and railroads in the area. Landowners have met
over the past 5-6 years trying to find solutions and funding to address flooding, sediment
loading, drought impacts and water quality impacts. The Mill Creek Watershed
Management Committee and local interested partners have considered opportunities to
store water when there is excess runoff and high streamflows and release that water later
in the season during low-flow periods.
In 2012, the SCCD conducted a general feasiblity study to consider water storage
possibilities in the Mill Creek Watershed. The SCCD’s study identified nine potential offchannel storage sites and ten instream sites. The study suggested that an off-channel
storage would be more feasible but additional detailed study is needed. A preliminary
need assessment has been done but further work is needing to be done to consider the
project and opportunities for habitat improvement.
Impacts: To be determined
Need for Feasibility Study: Yes.
Permitting Need
HPA permit from WDFW; Compliance with the Clean Water Act; County Critical Areas
Ordinance and Shoreline Management Act permitting.
Reference Information
Stevens County Conservation District, Lower Mill Creek Study (Nov. 21, 2012), enclosed as
Attachment 5
Stevens County Conservation District, Mill Creek Watershed Plan Implementation Project,
Draft, Chapter 6, Feasiblity Study of Water Storage Possibilities in the Mill Creek
Watershed (Grant No. G0200314), enclosed as Attachment 6.
Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003)
Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003)
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Cost
To be determined. There are likely opportunties for cost-sharing and community
support.

Project 10: Mill Creek Infiltration Project

Designation
Medium
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Mill Creek
Summary
This project would divert spring flows for shallow aquifer infiltration on DNR property in
the Mill Creek subbasin. The project proposes to divert flows into a shallow aquifer
infiltration facility or water storage facility. The project would include seasonal storage
with permanent structures, low earthern berms and a series of infiltration areas, or a
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direct diversion conveyed to infiltration trenches. The introduced water would infiltrate to
the shallow aquifer to recharge stream flows during low flow periods or can be left in the
aquifer until needed and then withdrawn from the aquifer through wells for beneficial use.
The planning unit feels there are several opportunities for sites in the subbasin to
construct a facility that can meet the required 46.2 acre-feet required over the planning
period.
Impacts: Construction of a storage pond and/or infiltration trenches and conveyance
structures.
Permitting Need
Water right permit from Ecology to convey water to infiltration; HPA permit from WDFW;
Compliance with the Clean Water Act; County Critical Areas Ordinance and Shoreline
Management Act permitting.
Reference Information
John Covert, Washington Department of Ecology, Mitigation Opportunities, October 25,
2018.
Chapter 173-200 WAC; RCW 90.03.370
Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003)
Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003)
Cost
Range
Metric

Low

High

Feasibility Study/Design

$ 70,000

$

Preliminary Construction Cost

$ 500,000

$ 900,000

Permitting/Surveying/Engineering

$ 130,000

$ 250,000

Annual O&M Costs

$ 55,000

$

$ 755,000

$ 1,340,000

Totals

95,000

95,000

Note: Costs may also include negotiated compensation to Washington Department of
Natural Resources Trust for projects constructed on their properties.
.
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Sheep Creek Subbasin
Demand: 48 AF projected as consumptive use need by 2040

Project 11: Claude Pierce/Kaniksu Ranch WRP Stream Rehabilitation

Designation
High
Type of Project
Developing Natural and Constructed Infrastructure/Habitat Enhancement
Location of Project
Sheep Creek
Summary
This project proposes habitat restoration to impove instream functions and water storage
on property upstream of Deer Lake in the Sheep Creek basin. This project will provide
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beaver-function analogs and improve sinuosity. In 2019, Hancock Forest Managent
installed two beaver dam analogs in an area classified as freshwater emergent wetlands
according to the Washington State Hydrological GIS layer. Below is a picture of an installed
beaver-function analog.

There is an unnamed fish-bearing stream that dissects the meadow which has become
deeply incised. The steam channel’s incision has disconnected it from the floodplain. The
project will encourage storage in a natural depression to improve fish and wildlife habitat
and expand current restoration efforts.
Need for Feasibility Study: No; however, a final design needs to be completed.
Permitting Need
HPA from WDFW; compliance with the Clean Water Act, County Critical Areas Ordinance
and Shoreline Management Act permitting.
Reference Information
Cost
To be determined.
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Project 12: Loon Lake Overflow Infiltration Project

Designation
Medium
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Parcel 8007826 downstream of Loon Lake, Tributary to Sheep Creek
Summary
This project would divert excess water in the spring from the Loon Lake overflow structure
and infiltrate into the ground at the Stevens County gravel pit. The project proposes to
divert flows into a shallow aquifer infiltration facility or water storage facility. The project
would include seasonal storage with permanent structures, low earthen berms and a
series of infiltration areas and/or a direct diversion to constructed infiltration trenches.
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The proposed gravel pit currently has active mining occuring. However, the County
believes that during the planning period, all or a portion of the gravel pit may become
inactive, thus allowing for a potential project to be disigned and constructed. The exisitng
pit is located a few hundred feet from the drainage outlet of Loon Lake. When overflow
water from the lake is released, the water could be captured and used for recharging
groundwater which could return to Sheep Creek as baseflow.

Impacts:
Need for Feasibility Study: Yes, the 2003 GeoEngineers report recommend biologic survey
and assessment (possibly, depending on property location), geotechnical study,
hydrogeologic study, environmental site assessment.
Permitting Need
Water right permit from Ecology to convey water to infiltration; HPA permit from WDFW;
Compliance with the Clean Water Act and Shoreline Management Act permitting.
Reference Information
GeoEngineers, 2003, Assessment Report: Multi-Purpose Water Storage Opportunities,
Water Resource Inventory Area, Figure 2-16 (Section 29 T30N R41E - The source parcel in
the Report appears to be different but the concept the same);
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Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003)
HDR, Loon Lake Storage and Infiltration Project, Final Programmatic Report (June 8, 2009)
Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003)
Chapter 173-200 WAC; RCW 90.03.370
Cost
2003 GeoEngineers Report estimated total project cost at $826,644 (adjusted for inflation:
$1,134,165.51)

Stensgar Creek Subbasin
Demand: 19.4 AF projected as consumptive use need by 2040
Project 13: Stensgar Creek Water Right Acquisition
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Designation
High
Type of Project
Acquiring Senior Water Rights
Location of Project
Stensgar Creek
Summary
This project would seek to acquire water rights and place them into the State Trust Water
Right Program, administered through the WRIA 59 Water Bank or other locally controlled
entity. The 2015 WRIA 59 Water Bank Feasibility Study opined that there is moderate
feasibility for water banking in this subbasin because there are water rights that appear to
have been continuous beneficial use of the diversions that predate the instream flow rule.
The planning unit supports a water right acquisition when a water right becomes available
for willing sellers at a market price. The water right will need to include consumptively
used water rights to offset the estimated future use of permit-exempt water uses in the
subbasin. The project will need to conduct an extent and validity review of the water right
and negotiate and implement a purchase and sale agreement.
The primary impact of this project is the removal of water rights used for agricultural
purposes and transferred to instream flows for mitigation for new water uses.
Permitting Need
Costs for due diligence, contract negotiation and extent and validity analysis for acquiring
water rights.
Reference Information
Water Resource Inventory Area 59, Colville River Basin, Water Bank Feasibility Study, Task
4 Memo, Table 5, page 9. June 15, 2015.
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Cost
Range
Metric
Water Right Unit Cost ($/AF)
Water Right Demand (AF)

Low
$

1,100

High
$

19.40

2,200
19.40

Water Right Cost

$ 21,340

$ 42,680

Transaction Costs

$ 10,000

$ 10,000

$ 31,340*

$ 52,680*

Totals

*The planning unit notes that it is very unlikely that a water right for exactly 19.40 a.f. may
become available for sale, therefore, this project should be considered for the acquisition
of more or less of the amount of water actually needed in that specific subbasin.

Stranger Creek Subbasin
Demand: 24.6 AF projected as consumptive use need by 2040
Project 14: Stranger Creek Water Right Acquisition
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Designation
High
Type of Project
Acquiring Senior Water Rights
Location of Project
Stranger Creek Subbasin
Summary
This project would seek to acquire water rights from Stranger Creek and place them into
the State Trust Water Right Program, administered through the WRIA 59 Water Bank.
Stevens County is working with owners of a water right high in the Stranger Creek
watershed. The Stranger Creek water right exceeds the 24.6 acre-feet annually for
consumptive use needed to offset permit-exempt domestic water uses through the year
2040 (22.4 acre-feet for the planning period through 2038). Stevens County will work with
the landowner to transfer the water rights to the State Trust Water Right Program as
mitigation for new permit-exempt water uses.
In August 2019, the Department of Ecology issued a grant which, in part, funded feasibility
work on this project. Specifically, the funding authorized the preliminary evaluation of the
extent and validity of the water right and opportunity to transfer the water right to the
State Trust Water Right Program. The extent and validity analysis demonstrates at least
35 acre-feet of consumptively used water rights available for transfer. The technical report
is included in the Plan Addendum as Appendix C. Stevens County intends to seek grant
funding to acquire the water right.
Permitting Need
Costs for due diligence, contract negotiation and extent and validity analysis for acquiring
water rights.
Reference Information
Water Resource Inventory Area 59, Colville River Basin, Water Bank Feasibility Study, Task
4 Memo, Table 5, page 9. June 15, 2015.
Cost
Approximately $90,000
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Waitts Creek Subbasin
Demand: 5.9 AF projected as consumptive use need by 2040
Project 15: Water Right Acquisition and Mitigation Source Substitution

Designation
High
Type of Project
Acquiring Senior Water Rights
Location of Project
Waitts Lake, Waitts Creek
Summary
This project proposes to purchase Lake Sullivan Water Rights from Ecology’s Office of
Columbia River (OCR) to substitute for the Colville River water rights currently used to
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mitigate for Avista’s Kettle Falls generating station. Avista’s generating station is currently
mitigated by water rights from Waitts Creek and Waitts Lake, within the Colville River
Basin. The water rights were historically used for irrigation and for domestic use and
include a reservoir permit component for storage in Waitts Lake and are currently held in
the State Trust Water Right Program.
Avista’s groundwater wells at its generating station have been found to be in hydraulic
continuity with the Columbia River, therefore the groundwater right permit can be
mitigated by water rights from the Columbia River Basin. Stevens County, Avista and
representatives from Ecology’s Eastern Regional Office and OCR met in July 2018 to discuss
this project. OCR expressed a willingness to assign a portion of the State’s Trust Water
Rights to Avista, if compensated according to a Water Service Contract, in exchange for
the use of Avista’s Trust Water Rights from the Colville River basin to mitigate for new
permit-exempt water uses under Chapter 90.94 RCW.
Ecology issued a certificate of the change of use of the Waitts Lake Water Rights currently
held by the State Trust Water Right Program as the use of water in the amount of 15
gallons per minute, two acre-feet per year for continuous domestic supply and stock
watering purposes; 814 gallons per minute 564.1 acre-feet per year for seasonal irrigation
of 198 acres from May 15 to September 30; and fire protection as needed. Described
below:
G3-21870C(A)
Trust Water Right Assigned Control
Number:

5080279

Source:

2 wells

Use:

Irrigation of 198 acres, domestic supply & stock water

Period of Use:

Irrigation from May 15 to Sept. 30; domestic supply and stock
water continuous year-round

Instantaneous Quantity (Qi):

829 gpm

Annual Quantity (Qa)

566.1 total AFY (564. 1 for irrigation, and 2.0 AFY for domestic
and stockwatering

Priority Date

Oct. 1, 1973

Point of Diversion:

Two wells within SE1/4SW1/4 of Section 15, T. 31N., R. 40
E.W.M., Stevens County, Washington.

Place of Use:

W1/2SE1/4 and the SW1/4 lying east of Lapray Rd (Farm to
Market Rd.), All in Section 15, T. 31N., R. 40 E.W.M.
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Surface Water Claim No. 043871
Trust Water Right Assigned Control
Number:

5080269

Source:

Outlet of Waitts Lake

Use:

Irrigation

Period of Use:

May 1 to Sept 15

Instantaneous Quantity (Qi):

Noted as entire flow

Annual Quantity (Qa)

426.89 AFY

Priority Date

1867

Point of Diversion:

N1/2SW1/4 of Section 15, T. 31N., R. 40E., W.M.

Place of Use:

N1/2SW1/4 of Section 15, T. 31N., R. 40 E., W.M.

Surface Water Claim No. 74 (a portion of):
Trust Water Right Assigned Control
Number:

5080291

Source:

Waitts Lake

Use:

Irrigation of 198 acres

Period of Use:

May 1 to Sept 15

Instantaneous Quantity (Qi):

1.19 cfs

Annual Quantity (Qa)

564.1 AFY

Priority Date

July 21, 1919

Point of Diversion:

N1/2SW1/4 of Section 15, T. 31N., R. 40E., W.M.

Place of Use:

W1/2SE1/4 and the SW1/4 lying east of Lapray Rd (Farm to
Market Road), All in Section 15, T. 31N., R. 40 E., W.M.
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Reservoir Certificate No. 538 (a portion of):
Trust Water Right Assigned Control
Number:

Unknown

Source:

Waitts Lake, Outlet to Waitts Creek, Reservoir Certificate

Use:

Water Storage and Irrigation

Period of Use:

Not noted

Instantaneous Quantity (Qi):

Not noted

Annual Quantity (Qa)

Grantor’s portion is assumed to be 237.6 acre-feet of the total
564.1 AFY

Priority Date

July 21, 1919

Point of Diversion:

SE1/4 of Section 17, T. 31N., R. 40 E.W.M.

Place of Use:

Sec. 17 and N1/2 Sec. 20, T. 31N., R. 40 E.W.M., for irrigation of
lands located at:
W1/2SE1/4 and the SW1/4 lying east of Lapray Rd (Farm to
Market Rd.), All in Section 15, T. 31N., R. 40 E.W.M.

This project is a high priority project for the WRIA 59 planning unit because it allows for
the use of consumptively used water rights within the Colville River watershed to offset
future permit-exempt domestic water use in accordance with RCW 90.94.020. The Waitts
Creek and Waitts Lake water rights are considered a high priority project because the
water rights are in the Upper Colville River Basin, senior priority to the rule, can be used
to offset consumptive use, during the irrigation season, and some use year-round.
In October 2018, Stevens County, on behalf of the WMP and Board, applied for grant
funding to acquire Sullivan Lake water rights from Ecology to substitute for the Waitts Lake
water rights. In January 2019, Ecology approved the grant application. Ecology is currently
working with Avista to effectuate the source substitution.
A total of 566.1 AF would be made available to benefit not only Waitts Creek, but also to
offset the consumptive use impact of new permit exempt water uses in the larger Colville
River Watershed. The extent and validity of the water rights were considered in 2011, and
determined to include 451.45 AF of consumptively used water rights.
Permitting Need
Superseding water right permit for Avista to document a source substitution.
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Reference Information
Washington Department of Ecology, Certificate of Change of Groundwater Certificate No.
G3-21870C, Issued September 23, 1976, together with Certificate of Change Vol. I-3, Issued
September 28, 1982, Recorded: Vol II-3, PP. 49 (Sept. 21, 2011).
Letter from Keith Stoffel, Section Supervisor, Water Resource Program to City of
Chewelah, re Application for Change/Transfer under Ground Water Certificate No. G321870C STEV-10-05 (March 31, 2011).
Application for Grant Funding, WRSRP-2019-STCLSD-00033, WRIA 59 Water Right
Acquisition and Source Substitution (October 31, 2018).
Letter from Mary Verner, Department of Ecology to Erik Johansen, Stevens County re
approval of Application for Grant Funding (January 24, 2019).
Cost
$859,150 – Grant application approved in January 2019.
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WRIA 59-wide
Project 16: Develop Watershed Improvement Best Management Practices Manual
Designation
High
Type of Project
Developing Natural and Constructed Infrastructure
Location of Project
Various
Summary
The WRIA 59 planning unit proposes to develop a manual, or multiple manuals to provide
information to landowners on opportunities for small-scale water storage, improving
organic matter in soil, water conservation, and irrigation efficiences. This project will
benefit the Colville River Watershed by encouraging landscape scale community efforts to
encourage more efficient water use and more natural hydrograph patterns through
improved soil, storage and irrigation efficiencies.
The planning unit anticipates the creation of best management practices for improving soil
and water conservation. As well as information on small scale storage including planning
resources, permitting requirements and other local resoruces. The project will produce
standard operating procedures and design manual for WRIA 59 landowners to encourage
sustainable water use throughout the watershed. The planning unit recognizes that these
small-scale projects will have wide ranging and profound impacts on the overall health of
the Colville River watershed. The purpose of this project is to encourage projects in all the
subbasins of the Colville River to improve water retention and reduce the outflow of water
from the basin during the spring runoff. The planning unit anticipates the development of
local expertise in these actions and encouraging the participation of landowners
throughout the watershed. Many small actions supported in the local community can
produce cumulative and long-lasting benefits to the watershed.
Permitting Need
To be determined
Reference Information
Washington Department of Ecology, Stormwater Management Manual for Eastern
Washington, Pub. No. 04-10-076 . Sept. 2004
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W.J. Rawls, et al, Effect of soil organic carbon on soil water retention, Geoderma, Vol 116,
Issue 1-2, pg. 61-76 Sept. 2003; B. Minasny, A.B. McBratney, Limited effect of organic
matter on soil available water capacity, European Journal of Soil Science,
Ecology Water Resources Program, Policy/Interpretative Statement Regarding Collection
of Rainwater for Beneficial Use, POL-1017 (2009).
Washington State Conservation Commission, Conservation Districts of Washington,
Irrigation Efficiencies Grants Program, information available online at:
https://scc.wa.gov/iegp/
Stevens County Board of County Commissioners, Resolution 108-2003, In Support of
Lobbying for the Creation of Water Storage Projects in Stevens County Watersheds (Sept
9, 2003)
Stevens County PUD, Resolution 7-2003 Support of Lobbying for the Creation of Water
Storage Projects in Stevens County Watershed Areas (July 1, 2003)
Cost
To be determined
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Attachment 1
Chewelah Cr Streambank Restoration, Engineering Report
from Wayne Cornwall, P.E. (June 28, 2016)

Attachment 2
City of Chewelah, Determination of Non-Significance (DNS),
SCUP-01-2018 – SSDE-01-2018 (July 5, 2018)

CITY OF CHEWELAH
301 E. Clay Street, Chewelah, WA 99109
P.O. Box 258
Phone: 509-935-8311

DETERMINATION of NON-SIGNIFICANCE (DNS)
SCUP-01-2018 – SSDE-01-2018
Description of proposal:

Request for a Shoreline Conditional Use Permit to perform bank
stabilization along Chewelah Creek to provide protection from
accelerated bank erosion to Chewelah Vision Clinic building.

Proponent:

William Gimness

Location:

Parcel 290000, 306 N. Park St., Chewelah, WA 99109; NW ¼ section
13, Township 32N, Range 40E, Stevens County, WA

Documents available
to review at:

Chewelah City Hall, 301 E. Clay St., Chewelah, WA 99109

Lead Agency:

City of Chewelah

The lead agency for this proposal has determined that it does not have a probable significant adverse
impact on the environment. An environmental impact statement (EIS) is not required under RCW
43.21C.030(2)(c). This decision was made after review of a completed environmental checklist and other
information on file with the lead agency. This information is available to the public on request.
☐

There is no comment period for this DNS.

☒

This DNS is issued after using the optional DNS process in WAC 197-11-355. There is no further
comment period on the DNS.

☐

This DNS is issued under WAC 197-11-340(2); the lead agency will not act on this proposal for 14 days
from the date below.

You may appeal this threshold determination by addressing those criteria as set forth in CMC 18.20.050
and CMC 16.04.240 and then by filing per CMC 18.20.050.B such with the Chewelah City Council for
service to the SEPA responsible official(s).
Appeals and comments must be submitted no later than July 19th, 2018 by 5:00 PM.
Responsible Official

City Administrator

Contact Person

Jackie Caro, Contract Planner

Mailing Address

301 E. Clay Street, Chewelah, WA 99109

Phone

(509) 835-3770

Date:

CC: SEPA Agency Notification List
For Publication on July 5th, 2018

Signature: Michael Frizzell

Attachment 3
Grant Application No. SETHA-2019-StCoCD-00008,
Stevens County Conservation District,
Chewelah Creek Streambank Restoration (March 28, 2019)

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, SEATTLE DISTRICT
P.O. BOX 3755
SEATTLE, WASHINGTON 98124-3755

Regulatory Branch

September 20, 2018

Mr. William Gimness
306 North Park Street
Chewelah, Washington 99109
Reference: NWS-2018-46
Chewelah Vision Clinic
Bank Stabilization
Dear William Gimness:
We have reviewed your application to install a coffer dam to isolate the work area and use a
bioengineered design of rock and plantings to stabilize the streambank of Chewelah Creek at
Chewelah, Stevens County, Washington. Based on the information you provided to us,
Nationwide Permit (NWP) 13, Bank Stabilization and Nationwide Permit (NWP) 33, Temporary
Construction, Access, and Dewatering (Federal Register January 6, 2017, Vol. 82, No. 4),
authorizes your proposal as depicted on the submitted drawings provided you implement the
mitigation plan dated June 18, 2016.
In order for this authorization to be valid, you must ensure the work is performed in
accordance with the enclosed NWP 13 and 33, Terms and Conditions and the following special
conditions:
a. You shall implement and abide by the mitigation plan, Chewelah Creek Streambank
Restoration dated June 18, 2016. Mitigation shall be constructed before or concurrent with
the work authorized by the permit.
b. An as-built mitigation construction report and as-built drawings of the mitigation area(s)
shall be submitted upon completion of mitigation construction. This report must be submitted
to the U.S. Army Corps of Engineers, Seattle District, Regulatory Branch (Corps) for review
and approval and must prominently display the reference number NWS-2018-0046. The
year mitigation construction is completed, as determined by the Corps, represents Year 0 for
mitigation monitor
c. Mitigation monitoring reports shall be submitted annually for 5 years to the U.S. Army Corps
of Engineers, Seattle District, Regulatory Branch (Corps) by December 1st of each
monitoring year. Year 1 monitoring will occur at least one year after completion of the
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mitigation site as determined by the Corps. All reports must prominently display the
reference number NWS-2018-0046.
d.

Your responsibility to complete the required compensatory mitigation as set forth in Special
Conditions “a” through “c” will not be considered fulfilled until you have demonstrated
mitigation success and have received written verification from the U.S. Army Corps of
Engineers, Seattle District, Regulatory Branch.

We have reviewed your project pursuant to the requirements of the Endangered Species Act,
the Magnuson-Stevens Fishery Conservation and Management Act and the National Historic
Preservation Act. We have determined this project complies with the requirements of these laws
provided you comply with all of the permit general and special conditions.
Please note that National General Condition 21, Discovery of Previously Unknown Remains
and Artifacts, found in the Nationwide Permit Terms and Conditions enclosure, details
procedures that must be followed should an inadvertent discovery occur. You must ensure that
you comply with this condition during the construction of your project.
The authorized work complies with the Washington State Department of Ecology’s
(Ecology) Water Quality Certification (WQC) requirements for this NWP. No further
coordination with Ecology for WQC is required.
You have not requested a jurisdictional determination for this proposed project. If you
believe the U.S. Army Corps of Engineers does not have jurisdiction over all or portions of your
project you may request a preliminary or approved jurisdictional determination (JD). If one is
requested, please be aware that we may require the submittal of additional information to
complete the JD and work authorized in this letter may not occur until the JD has been
completed.
Our verification of this NWP authorization is valid until March 18, 2022, unless the NWP is
modified, reissued, or revoked prior to that date. If the authorized work has not been completed
by that date and you have commenced or are under contract to commence this activity before
March 18, 2022, you will have until March 18, 2023, to complete the activity under the enclosed
terms and conditions of this NWP. Failure to comply with all terms and conditions of this NWP
verification invalidates this authorization and could result in a violation of Section 404 of the
Clean Water Act and/or Section 10 of the Rivers and Harbors Act. You must also obtain all
local, State, and other Federal permits that apply to this project.
You are cautioned that any change in project location or plans will require that you submit a
copy of the revised plans to this office and obtain our approval before you begin work. Deviating
from the approved plans could result in the assessment of criminal or civil penalties. Civil
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administrative penalties are described in the enclosure Clean Water Act Class I Administrative
Penalties.
Upon completing the authorized work, you must fill out and return the enclosed Certificate
of Compliance with Department of the Army Permit. Thank you for your cooperation during the
permitting process. A copy of this letter with enclosures will be furnished to Mr. Charlie
Kessler, Stevens County Conservation District. If you have any questions, please contact me at
dale.j.jorda@usace.army.mil or (206) 316-3967.
Sincerely,

Jess Jordan, Project Manager
Regulatory Branch
Enclosures

Attachment 4
Hydraulic Project Approval Permit No. 2018-1-163+01,
Chewelah Vision Clinic (Aug. 30, 2018)

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, SEATTLE DISTRICT
P.O. BOX 3755
SEATTLE, WASHINGTON 98124-3755

Regulatory Branch

September 20, 2018

Mr. William Gimness
306 North Park Street
Chewelah, Washington 99109
Reference: NWS-2018-46
Chewelah Vision Clinic
Bank Stabilization
Dear William Gimness:
We have reviewed your application to install a coffer dam to isolate the work area and use a
bioengineered design of rock and plantings to stabilize the streambank of Chewelah Creek at
Chewelah, Stevens County, Washington. Based on the information you provided to us,
Nationwide Permit (NWP) 13, Bank Stabilization and Nationwide Permit (NWP) 33, Temporary
Construction, Access, and Dewatering (Federal Register January 6, 2017, Vol. 82, No. 4),
authorizes your proposal as depicted on the submitted drawings provided you implement the
mitigation plan dated June 18, 2016.
In order for this authorization to be valid, you must ensure the work is performed in
accordance with the enclosed NWP 13 and 33, Terms and Conditions and the following special
conditions:
a. You shall implement and abide by the mitigation plan, Chewelah Creek Streambank
Restoration dated June 18, 2016. Mitigation shall be constructed before or concurrent with
the work authorized by the permit.
b. An as-built mitigation construction report and as-built drawings of the mitigation area(s)
shall be submitted upon completion of mitigation construction. This report must be submitted
to the U.S. Army Corps of Engineers, Seattle District, Regulatory Branch (Corps) for review
and approval and must prominently display the reference number NWS-2018-0046. The
year mitigation construction is completed, as determined by the Corps, represents Year 0 for
mitigation monitor
c. Mitigation monitoring reports shall be submitted annually for 5 years to the U.S. Army Corps
of Engineers, Seattle District, Regulatory Branch (Corps) by December 1st of each
monitoring year. Year 1 monitoring will occur at least one year after completion of the
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mitigation site as determined by the Corps. All reports must prominently display the
reference number NWS-2018-0046.
d.

Your responsibility to complete the required compensatory mitigation as set forth in Special
Conditions “a” through “c” will not be considered fulfilled until you have demonstrated
mitigation success and have received written verification from the U.S. Army Corps of
Engineers, Seattle District, Regulatory Branch.

We have reviewed your project pursuant to the requirements of the Endangered Species Act,
the Magnuson-Stevens Fishery Conservation and Management Act and the National Historic
Preservation Act. We have determined this project complies with the requirements of these laws
provided you comply with all of the permit general and special conditions.
Please note that National General Condition 21, Discovery of Previously Unknown Remains
and Artifacts, found in the Nationwide Permit Terms and Conditions enclosure, details
procedures that must be followed should an inadvertent discovery occur. You must ensure that
you comply with this condition during the construction of your project.
The authorized work complies with the Washington State Department of Ecology’s
(Ecology) Water Quality Certification (WQC) requirements for this NWP. No further
coordination with Ecology for WQC is required.
You have not requested a jurisdictional determination for this proposed project. If you
believe the U.S. Army Corps of Engineers does not have jurisdiction over all or portions of your
project you may request a preliminary or approved jurisdictional determination (JD). If one is
requested, please be aware that we may require the submittal of additional information to
complete the JD and work authorized in this letter may not occur until the JD has been
completed.
Our verification of this NWP authorization is valid until March 18, 2022, unless the NWP is
modified, reissued, or revoked prior to that date. If the authorized work has not been completed
by that date and you have commenced or are under contract to commence this activity before
March 18, 2022, you will have until March 18, 2023, to complete the activity under the enclosed
terms and conditions of this NWP. Failure to comply with all terms and conditions of this NWP
verification invalidates this authorization and could result in a violation of Section 404 of the
Clean Water Act and/or Section 10 of the Rivers and Harbors Act. You must also obtain all
local, State, and other Federal permits that apply to this project.
You are cautioned that any change in project location or plans will require that you submit a
copy of the revised plans to this office and obtain our approval before you begin work. Deviating
from the approved plans could result in the assessment of criminal or civil penalties. Civil
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administrative penalties are described in the enclosure Clean Water Act Class I Administrative
Penalties.
Upon completing the authorized work, you must fill out and return the enclosed Certificate
of Compliance with Department of the Army Permit. Thank you for your cooperation during the
permitting process. A copy of this letter with enclosures will be furnished to Mr. Charlie
Kessler, Stevens County Conservation District. If you have any questions, please contact me at
dale.j.jorda@usace.army.mil or (206) 316-3967.
Sincerely,

Jess Jordan, Project Manager
Regulatory Branch
Enclosures

Attachment 5
Stevens County Conservation District,
Lower Mill Creek Study (Nov. 21, 2012)
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LOWER MILL CREEK STUDY

Mill Creek is one of the largest tributaries of the Colville River, contributing nearly 20 percent of
the river’s flow. The creek’s main valley contains many homes and farms and is currently
experiencing one of the fastest rates of development in Stevens County. Recently, residents near
the mouth of Mill Creek have experienced problems related to the flooding of their homes,
businesses, and farms.
Historically, the lower section of Mill Creek was a shallow, densely vegetated, meandering
channel in which the deposition of sediment caused the streambed level to rise, leading to
frequent flood events and the periodic creation of alternate channels within the valley. This
process created a relatively flat and evenly sloped valley floor with a rich, organic silt loam top
soil, ideal for farming. However, the potentially productive farm land was often unworkable due
to flooding, native riparian vegetation and trees, and a high water table. These conditions are
similar to those historically found in the Colville River Valley, into which Mill Creek flows.
In the early 1900’s, extensive dredging and straightening of the Colville River began, allowing
for greater use of the surrounding land. This dredging has, at multiple times, included the mouth
and significant portions of Mill Creek, freeing up land for crops and houses while producing an
unstable stream system dependent on dredging. In the last several decades, new barriers to
dredging have come about (including increased permitting requirements and cost, and public
opinion), to the point that dredging is now only pursued as an emergency effort following
damaging flood events. Without regular stream maintenance, the accumulation of sediment
within Mill Creek’s channel causes the stream to regress towards its natural state, leading to the
flooding of farmland and homes that have since been developed within the valley.
Currently, the lower two and a half miles of Mill Creek are being examined in an effort to
develop flood control measures. Seven landowners have holdings immediately adjacent to the
lower portion of Mill Creek, which includes four homes. Additional landowners have property
and/or homes in the valley that may be at risk to future flooding. Some locations currently
experience annual flooding or saturation, leading to the loss of farmable ground (specifically
wheat crops), and at times, forced resident evacuations.
Current Conditions
Stream management in the recent past has mainly consisted of the periodic dredging of the
streambed (roughly every ten to twenty years) in order to maintain lower streambed levels and to
prevent floods or to diminish flood magnitudes. Riparian vegetation was also cleared along the
stream because it was once thought that doing so would accelerate stream flow by reducing
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friction along the banks. However, it has since been found that such actions are highly
detrimental. Together these two practices have resulted in steep, unstable and highly erodible
banks, particularly at meander bends. This bank erosion has accelerated channel build up
downstream where US Highway 395 and Mill Creek meet. As the streambed begins to fill in
through the deposition of sediment, the creek overflows its banks and begins channel migration
to the west, threatening farmland and homes.
When US Highway 395 (formerly Highway 3) was constructed across the valley, it formed a
barrier to any surface water flowing down Echo Valley to the Colville River, as can be seen on
aerial photos and photos of past floods. During the construction of the highway, a bridge was
constructed across Mill Creek and a set of culverts were installed one-half mile west of the creek
to accommodate surface flow towards the Colville River. However, during flood events, water
impounds against the north side of the highway and is regulated into the river by the bridge and
culvert system. This leads to a prolonged flood period for properties north of the highway.
Additionally, the Kettle Falls International Railway bridge and an underground fiber optic cable
now cross Mill Creek just below Highway 395, contributing to complications related to stream
maintenance and flood flows.
Recent Flood History
Beginning in 1996, Mill Creek flooded for three consecutive springs with a magnitude great
enough to force some local residents to evacuate. During the 1998 flood, the flood waters also
threatened the Stevens County Conservation District building. That year, a Hydraulic Project
Application (HPA) was approved by the Washington Department of Fish and Wildlife to “clean
out [the] stream channel” and to “dredge [the] accumulated bedload to increase channel
capacity”. This dredging was effective at preventing significant flooding until the spring of 2011.
In 2011 and 2012, residents witnessed the return of spring time floods of a magnitude great
enough to cause some to evacuate. These disruptive spring floods are expected to continue on an
annual basis until a solution is implemented.
Concerns
Presently, residents of Stevens County are being negatively impacted by flood events on the
lower portion of Mill Creek. Mrs. Elly Huguenin and her mother live just north of Highway 395,
less than 1,200 feet from the Mill Creek and Highway 395 bridge. Over the past 16 years, Elly’s
home has been flooded six times, forcing her and her family members to evacuate the house. Elly
is worried that future floods may cause her to lose her home, which she would not be able to
replace. In addition to the flooding of the Huguenin residence, farm lands to the north and south
of Highway 395 have experience significant flooding and saturation. This has resulted in the
damage or loss of crops and a shift of land use in some places from crop land to cattle pasture.
The increase of cattle grazing on lands adjacent to lower Mill Creek have led to an increase in
bank damage and fecal coliform bacteria present within the stream.
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Water quality is also of concern in the lower Mill Creek area. Total suspended solids, which is a
measure of material (mostly sediment) suspended in and being transported by the stream, has
been identified as one parameter of concern. Bank stabilization efforts have been made to reduce
the levels of suspended sediments in lower Mill Creek; however, additional action is needed to
reduce concentrations to satisfactory levels. The other parameter of concern is fecal coliform
bacteria, which is derived from mammalian wastes, including that of humans, livestock, and
wildlife. The most common transport mechanism for these bacteria is rainfall events.
Furthermore, during and after flood events, already high levels of fecal coliform bacteria are
often exacerbated as flood waters wash manure from cattle pastures into the stream.
Fish and wildlife habitat could also be significantly enhanced in the lower Mill Creek area. By
widening the riparian corridor and planting cottonwoods, willows, and other native riparian
vegetation, bank stability could be improved. This vegetation would also provide additional
cover for many species, including large predatory birds such as bald eagles. By reducing
sediment contributed to the stream by bank erosion and by increasing shade on the stream
through the promotion of riparian vegetation, clearer and cooler water can be provided for fish
and other aquatic life.
Objective
Through cooperation with landowners, state and federal agencies, and the public, Stevens
County Conservation District hopes to develop and implement a solution that will protect the
properties of Stevens County residents, as well as improve the hydrological and ecological
conditions within the watershed.

LOWER MILL CREEK CHARACTERIZATION
Physical Environment

History of Dredging Affecting Mill Creek
Dredging in the Colville Valley began in the early years of the 20th century to improve and expand
farm land. Residents of the valley organized themselves into several dredging districts, each
responsible for clearing and maintaining its own portion of the river. Sometime between 1906 and
1911, Dredging District Number 2 (comprised of the Colville City Chambers of Commerce and local
landowners) completed work on the section of the Colville River that includes the mouth of Mill
Creek. It is unknown whether a portion of the creek was also dredged as part of this effort, but any
work done at the confluence of the Colville River and Mill Creek would have almost certainly
affected conditions within Mill Creek. Therefore, this was likely the first significant human
disturbance of the lower portion of Mill Creek.
Early aerial photos strongly suggest that Mill Creek originally was a dual channel system where it
enters the Colville River. In 1933, the highway bridge was constructed across Mill Creek about
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1,000 feet upstream from the Colville River. It is unknown whether it was during the construction
of this bridge, or during the earlier construction of the railway bridge, that Mill Creek would have
been confined to one channel at its mouth. If this was the case, such alteration of the stream would
have caused a greater destabilization of Mill Creek.

In 1942, the Colville River Flood Control Association was formed and became responsible for the
section of the Colville River that includes the mouth of Mill Creek. The Association worked with the
state Department of Conservation and Development to dredge near the mouth of Mill Creek in
1945. In 1959, the Colville River Flood Association worked in cooperation with the Soil
Conservation Service (SCS) to dredge the Colville River from Mill Creek downstream to the location
of Palmer’s Siding (roughly 2,300 feet).

Sixteen years later, in 1975, the Colville River Flood Control Association came to the SCS for
assistance in dredging the same stretch of the Colville River. The SCS was hesitant to take on the
project without a thorough environmental assessment. As a result, landowners and the Colville
River Flood Control Association funded the permitted project themselves. Dredging was completed
in 1976.
From 1980 to 1997, eleven Hydraulic Project Approval (HPA) permits were issued for bank
stabilization and protection projects on the lower portions of Mill Creek. The majority of these
projects included armoring banks with rip rap.

After several consecutive years of significant flooding on lower Mill Creek, the Colville Flood
Control Association and local landowners obtained permits for dredging and clearing the mouth of
Mill Creek in 1998. Dredging took two days and involved three drag lines and 2 backhoes, as well as
some additional equipment. Unfortunately, information about the volume of material removed from
the creek is not available, as the Association has since disbanded and all records held by them have
been disposed of.

Recent Flood History

Properties and Assets at Risk

SUMMARY OF AVAILABLE DATA
Aerial Reconnaissance

A photo flyover was conducted in August 2012 to provide better understanding of current
conditions and to aid in communication among landowners, specialists, and technicians. Aerial
photo targets were placed at 1,000 foot intervals from the mouth of Mill Creek to the crossing
with Williams Lake Road. At each target, hydrologic surveys were conducted to determine
current stream conditions, as described in the next section.
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Aerial photos were arranged in a 24” x 120” poster format for presentation to landowners during
a community review meeting this summer with the project team. From these photos, problem
areas could be more easily identified and corroborated with landowner concerns. Additionally,
old stream channels and damage to cropland from previous floods could be identified.
The aerial photos and the final poster are available at the Stevens County Conservation District.
Stream Morphology Surveys
In the summer of 2012, Stevens County Conservation District worked in cooperation with
hydrology crews from the Colville National Forest to complete 12 stream surveys on the lower
two miles of Mill Creek using the Rosgen classification system. These surveys were conducted
to determine the stability and overall condition of the stream.
Of the 12 reaches surveyed, ten were classified as B4 stream types. A “B” stream type describes
a channel whose width is at least 12 times its depth (width/depth ratio), is moderately entrenched
(referring to how deeply the channel is cut into the surrounding landscape), has a moderate
sinuosity (a measurement of how much the stream meanders), and is composed of sections of
rapids and irregularly spaced scour pools. The “4” in “B4” denotes that the streambed is
predominately composed of gravel size particles, along with lesser amounts of sands, cobbles,
and boulders. This stream type is not well suited for handling the high sediment supply of Mill
Creek.
The two remaining reaches surveyed were found to be F4 stream types. “F” channels are wide,
shallow, and deeply cut into the landscape (entrenched). Width/depth ratios are greater than 12
and the channel meanders dramatically (has a high sinuosity). The high degree of entrenchment
means that banks are tall and steep, often to the point of being vertical. This results in an elevated
rate of bank erosion caused by both slope failure due to gravity, and by the inability of riparian
vegetation to either colonize on steep banks and/or to aid in stream bank stabilization (due to
bank heights exceed rooting depths). As with B4 stream types, the “4” in “F4” means that the
channel bed is largely composed of gravel sized particles along with sands, cobbles, and possibly
the occasional boulder. F stream types are largely unstable and contribute significantly to the
sediment supply within a stream due to the high rate of bank erosion.
Through additional data collection and analysis, a natural channel design could be developed that
would provide for improved sediment transport capacity, bank stability, and a decrease in flood
magnitude; thereby reducing or eliminating the need for stream maintenance and providing flood
protection for crop lands and residences.
Stream Flow Data
The collection of stream flow data for Mill Creek has been discontinuous over the years. The
earliest data was collected by the U.S. Geological Survey, while the most recent and pertinent
data has been collected by the Stevens County Conservation District.
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U.S. Geological Survey
Beginning in September 1954, the U.S. Geological Survey began recording daily flow
measurements for Mill Creek. This effort was suspended in September 1960 and did not
resume until September of 1980. Daily recordings at the USGS gauge were ceased in
September of 1986.
This data may be used to assist specialists in developing an understanding of conditions
within Mill Creek at different times in its history (i.e. before and after flooding or
dredging events that occurred while flow measurements were being taken).

•

Stevens County Conservation District
In the spring of 2007, the Stevens County Conservation District installed a gauge near the
mouth of Mill Creek to collect low flow data. To date, data has been compiled for the low
flow seasons of 2007, 2008, and 2009.
This flow data has been used by the Washington State Department of Ecology (WA
DOE) and the Watershed Resource Inventory Area 59 (WRIA 59) Board to address
issues related to water rights and fish habitat. The WRIA 59 Board is currently working
to change regulations on water rights within Stevens County but must do so in a way that
will not negatively impact stream ecology. The main concern is that water levels within
Mill Creek must not fall below a WA DOE mandated level meant to protect fish and
other aquatic biota. For this reason, any work done on lower Mill Creek must maintain or
improve low flows within the stream.

Water Quality Monitoring
Beginning in 1997, the Stevens County Conservation District established 16 water quality
sampling sites within the Mill Creek watershed. Extensive water quality sampling was conducted
within the Mill Creek watershed from November 1997 to August 1999. In 2004 and 2005,
sampling was conducted at 14 of these sites during high and low flow periods. This data provides
a background for water quality within the watershed and identifies water quality issues that can
be addressed and may be improved through future flood management actions taken on lower
Mill Creek.
The following is a list of parameters tested for during each sampling period:
1997- 1999:
•
•
•
•

Flow
Specific conductance
pH
Water temperature

•
•
•
•

Dissolved oxygen
Fecal coliform
Fecal coliform loading
Turbidity
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Total suspended solids
Total suspended solids loading
Total phosphorus
Total phosphorus loading
Soluble reactive phosphorus
Soluble reactive phosphorus loading
Total nitrogen
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•
•
•
•
•
•
•

Total nitrogen loading
Ammonia-nitrogen
Ammonia-nitrogen loading
Total Kjeldahl nitrogen
Total Kjeldahl nitrogen loading
Nitrate +Nitrite – nitrogen
Nitrate + Nitrite – nitrogen loading

•
•
•
•
•
•
•

Nitrate + Nitrite - nitrogen
Ammonia – nitrogen
Total Kjeldahl nitrogen
Total phosphorus
Soluble reactive phosphorus
Total alkalinity
Fecal coliform bacteria

2004 -2005:
•
•
•
•
•
•
•

Stream flow
Stream temperature
Dissolved oxygen
Specific conductance
pH
Total suspended solids
Turbidity

Findings from the 1997-1999 study can be found in the Mill Creek Water Quality Summary
Report, and the findings from the 2004-2005 study can be found in the Mill Creek Watershed
Plan Implementation Project. Both documents are available at the SCCD office.

PROPOSED CORRECTIVE OPTIONS
Option 1 – No action

If no action is taken, the flooding of lower Mill Creek will continue and is expected to worsen.
Impending floods will impact crop land immediately north of Highway 395, as well as the
Huguenin residence. It is predicted that flooding will also affect the business Protection Plus
during the next flood event, with flood waters likely topping Highway 395 within the next two to
three flood events.
Channel migration is another serious concern, as evidence shows that Mill Creek has changed its
course multiple times in its past. This is a common natural occurrence in similar stream systems.
Aerial observation revealed the existence of a previous steam channel on the west side of the
valley with which Mill Creek might realign itself should flooding continue. The severely
undersized culvert system would not allow for the adequate passage of floodwaters.
Option 2 – Relocate Mrs. Huguenin

Lower Mill Creek Study
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Mrs. Huguenin has expressed her willingness to be relocated to a house comparable to her
current residence, provided it is financed by a state or federal agency. This option does not
address flooding to croplands.
Option 3 – Fill and Raise the Huguenin property

A second option to protecting Mrs. Huguenin’s home might be to raise the house and then to fill
under it and the rest of her property, similar to the way the storage facility property was filled
after being purchased from Mrs. Huguenin. This approach would likely provide her with
protection from flood waters but would not address flooding to farm land. Additionally, this
approach may increase flood depths on other properties, including the adjacent cropland, by
reducing the area of land available for the distribution of flood waters during flood events.
Option 4 – Ditch Improvement
The owner of the self storage facility to the west of Mrs. Huguenin has expressed his openness to
widen the ditch along the north side of highway. This action would not prevent flooding of the
Huguenin property or adjacent crop lands, but would instead slightly reduce the depth and
duration of flooding by expediting drainage of the potentially flooded properties. However,
WSDOT is offering challenges to the owner of the storage facility regarding revised access
across the ditch.
This option would include the following actions:
•

Increasing bottom width of the ditch along the north side of the highway to 10’ to
allow water impounded by the highway and adjacent self-storage facility to drain
west to the existing culvert system.

•

Replacing the existing access to the storage facility to accommodate increased flood
water drainage.

Option 5 – Storage
Water storage is another possible solution to the flooding of lower Mill Creek. By constructing
either an instream or off channel storage structure, water from storm events and spring snow melt
could be retained to reduce flood magnitude and then be released later in the season to
supplement stream levels in the lower portion of the watershed during periods of low flow. More
information on the types of storage systems and potential storage sites within the Mill Creek
watershed is offered in Chapter 6 of the Mill Creek Watershed Plan Implementation Project
available at the SCCD office.
Option 6 – Dredging
Historically, the solution to the flooding of Mill Creek has been to dredge the creek bottom and
to remove gravel and sand bars, especially near the mouth of the creek. By dredging the lower
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6,000 feet of Mill Creek to previous bed levels, the rate of discharge in the stream could be
significantly increased. This would better accommodate flood flows and would lower flood
depths north of the highway. This is considered a temporary solution unless periodically
repeated.
WSDOT has expressed their hesitation to dredge under their bridge at highway 395.
Furthermore, a fiber optic line runs under the riverbed just downstream from the WSDOT bridge,
making dredging difficult in this location, if not unadvisable. Because both sites are relatively
close to the mouth of the creek, excluding them from dredging would greatly reduce the benefits
of this action.
Option 7 – Revised Dredging Strategy
In addition to the dredging proposed in Option 6, a new dredging system could be implemented
to reduce the cost and permitting required for the maintenance of Mill Creek. Instead of
removing sediment from the active channel, settling sites could be constructed at strategic points
along the lower two and a half miles of Mill creek. The construction of an access road could
allow machinery to reach the settling sites and regularly remove accumulated sediment.
Additionally, this option may produce marketable materials, the proceeds from which could help
to offset the cost of sediment removal.
Option 8 – Channel redesign
Upon further review of stream conditions, a channel design could be developed that would
eliminate the need for dredging and sediment removal within Mill creek, as well as significantly
reduce the magnitude of flooding. As discussed previously, dredging and other actions, such as
changes in land use and the removal of riparian vegetation, have lead to the development of a
channel that is currently in disequilibrium and is not able to effectively handle its sediment load.
Natural channel design would entail changing the dimensions, patterns, and profile of the stream
to create a stream type that would be suited to the valley and the sediment transport needs of the
system.

ADDITIONAL STUDIES NEEDED

It is recommended that the following studies be completed in order to obtain a more complete
understanding of the stream system. The additional data provided by these studies will enable
specialists and administrators to pursue the best possible course of action for the watershed and
the residents of Stevens County.
Sediment Studies
For a stream to be in dynamic equilibrium, meaning that the bed of the stream is neither
significantly building up (aggrading) nor significantly cutting down (degrading), it must be able
to effectively transport sediment in order to maintain its channel. Currently, Mill Creek is
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aggrading. As sediment continues to accumulate at the mouth of the creek and at several places
within the channel, flooding will become increasingly frequent.
• Bedload Study
This study looks at particles moving along the bed of the stream. Determining the rate and
volume of particles moving through Mill Creek in this way will provide specialists with the
data needed to develop sediment rating curves for the stream. Sediment rating curves would
be instrumental in producing a channel design that would enable the stream to transport the
sediment load required to achieve equilibrium and eliminate the need for dredging.
• Depth Integrated Suspended Sediment Study
This study looks at how sediment is moving within the water column of a stream. Samples
are taken across a cross-section and at multiple depths, and then analyzed to determine the
amount of fine particles being transported in units of weight per day. A depth integrated
suspended sediment study would be particularly helpful for work on lower Mill Creek. As
the stream flattens in the valley, much of the fine sediment carried within the water column
may settle, adding to the material that currently needs to be dredged to decrease flooding.
Additionally, data provided by this study can be collected and compared from different
locations within the stream to help identify significant areas of erosion. Samples can also be
collected at different times of the year to provide information on how suspended sediment
loads are affected by stream stage as well as rainfall and flooding events.
Resurveying of Permanent USFS Cross-sections
The U.S. Forest Service has established 12 permanent cross-sections on lower Mill Creek. Initial
surveys provided detailed information on the banks, channel, and substrate at each reach. By
resurveying these cross-sections, trends in channel progression can be identified. Data for
individual reaches can be expanded and refined, providing critical information about bank
erosion and channel alteration through hydrologic processes.

APPENDICES

Cross section graphs
Aerial Photos and maps
Flood and dredging timeline

Attachment 6
Stevens County Conservation District,
Mill Creek Watershed Plan Implementation Project, Draft,
Chapter 6, Feasiblity Study of Water Storage Possibilities in the
Mill Creek Watershed (Grant No. G0200314)

Mill Creek Watershed Plan Implementation Project

DRAFT

CHAPTER 6

Feasibility Study of Water Storage Possibilities in the Mill Creek Watershed

INTRODUCTION

The Mill Creek Watershed Management Committee was concerned with flooding during storm
events and during snowmelt runoff periods. The impact of this flooding is particularly evident in
the Lower Mill Creek Subwatershed. This flooding results in large amounts of suspended and
bedload material being added to the creek. As this material reaches the lower portion of the
watershed, it settles out, aggrading the channel bottom, leading to additional over-bank flow
and channel migration. These flood waters flow across fields that have been used for livestock
grazing and often contribute to the fecal coliform bacteria loading found in the creek. The
committee recommended that a study be made of the feasibility of providing detention storage
for high flows to reduce the amount of nutrients and fecal coliform bacteria reaching surface
waters; to reduce flood damage; and to provide water for the augmentation of low flows.

With the recent drought conditions throughout the state of Washington, much attention has
been given to both instream and out-of-stream water needs. While there might be an
abundance of water in an area, this water is not available uniformly throughout the year. In the
Mill Creek Watershed, streamflows are highest in the late winter and spring when the demand
for water is lowest and lowest in the summer when the demand is the highest. One solution to
this dilemma is to store water when there is excess runoff and high streamflows in the winter
and spring and release it during the low flow periods when it is needed by both people and fish.

The objective of this feasibility study was to identify water storage areas that had the potential
to meet multiple water needs within the Mill Creek Watershed. The study does not define the
water needs, but it identifies prospective storage opportunities based upon the physical
characteristics of the watershed. Watershed hydrology, geology, fish distribution and habitat,
and land ownership were not explored in detail during this study, but would be integral parts of
any future efforts to establish off-channel storage areas.

DETENTION STORAGE OF WATER
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While the Mill Creek Watershed Plan Implementation Project gave direction to explore offchannel storage possibilities, the District used this opportunity to also review the feasibility of
instream storage within the Mill Creek Watershed. This decision was based in part upon
comments made by former Mill Creek Watershed Management Committee members at the
time that the District received this grant from Ecology. There is a strong line of thinking that
instream storage is what is needed in the Mill Creek Watershed. The District hoped that
including instream storage in this study would help to clarify the issues involved in this type of
storage, and whether instream storage would be suitable for the Mill Creek Watershed.

A general overview of both off-channel and instream storage systems follows.

Off-Channel Storage: General Considerations

Off-channel impoundments of water are located outside of the main valley of the stream system
being studied, completely off any stream or on intermittent streams. Water to fill the storage
area can be diverted from established channels by gravity or through the use of a pump system.
Examples of off-channel storage areas are: natural topographic depressions that are dammed;
constructed ponds or basins; and wetlands, either natural or constructed. Off-channel storage
may be designed to include habitat enhancement such as is found with developing wetlands
areas.

Positive effects of off-channel storage

•

Can provide water to augment summer low flows and provide water for out-of-stream
uses

•

Can vary in size and location i.e. can be located and made of sufficient size to meet small
scale agricultural irrigation needs while still being able to augment low flows

•

Can be designed to include wetlands and habitat improvements to provide an additional
environmental benefit

•

There is little instream impact associated with these storage facilities and therefore it is
easier to receive the proper permits

Negative effects of off-channel storage

•

It can involve considerable land area and therefore the most disruption
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•

Water stored will be lost to both evaporation and subsurface seepage; the later may be
reduced by using a liner, but this will add considerably to the cost of the project

•

Storage areas can become filled with sediment, reducing storage capacity and
eventually requiring cleaning; cleaning is expensive and there is the problem of where
to place the material that has been removed from the storage area

•

Water stored over the summer will be warmed so that introduction in the stream
system could cause temperature violations in the receiving waters; warmer water may
also have low levels of dissolved oxygen that would also be in violation of the state
standard; this impact could be reduced by returning the water to the stream via
subsurface conveyance, but this would add considerable to the project cost

Data Needs

There is a considerable amount of information needed prior to embarking on an off-channel
water storage project.

•

Determine where the water need is the greatest within the watershed

•

Quantify volumes and timing of runoff that is potentially available for storage by
establishing stream gauging stations at prospective storage sites

•

Determine when diversion of water to the storage area can be conducted based upon
fish usage and habitat needs

•

Determine landownership of both the storage facility and the point of diversion;
evaluate the feasibility of land acquisition

•

Conduct field inspections to evaluate topography, geology, access, sensitive areas

•

Analyze the potential site for size of storage area needed, potential yield of the storage
area, facilities required to store and transmit the water, and estimate the costs to
acquire the land, construct the storage area, and manage the finished project

•

Determine if there must be a change in existing water rights and determine other
permitting needs for the specific project

•

Determine if there are funds available to pay for such a project

Instream Storage: General Considerations
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Instream storage is a common practice in Washington. Instream dams and reservoirs are placed
on major streams with water flowing from the upper portions of the watershed to fill the
reservoir. Water from the reservoir can be released to augment low flows or be used for out-ofstream uses such as irrigation or stock watering. Instream dams are generally placed in deeply
incised channels with a relatively shallow depth to bedrock or other stable material. The ideal
situation is to have a deep reservoir with a small surface area to maintain impounded water at a
lower temperature than a shallow pool. Fish passage is an issue with such dams and would have
to be a part of most designs.

Positive effects of instream storage

•

Can positively benefit summertime low flows and temperature conditions by releasing
cool water into a stream system It should be noted that the water would only be cooler
downstream if the water behind the dam stratified somewhat and water released
downstream was taken from lower depths. The top layer of water behind the dam
would likely be warmer than the free-flowing condition. Dams have been at least partly
responsible for quite a number of 303d temperature listings throughout the state of
Washington.

•

Can provide water for out-of-stream uses

•

Can provide storage for large quantities of water

Negative effects of instream storage

•

Dams on fish-bearing streams will require engineered fish passage

•

Instream impact is great

•

Permitting for a dam and reservoir may be difficult

•

Water stored behind the dam is subject to evaporation and subsurface losses and
heating up,

•

There can be dissolved oxygen deficiencies in the lower levels of a stratified
pond/reservoir

•

With a dam and reservoir system come a great amount of liability

The data needs for instream storage are essentially the same as for off-channel storage and will
therefore not be listed separately here.
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Mill Creek Feasibility Study

Off-Channel Storage Possibilities

District staff used the Stevens County Soil Survey to identify soils that had the lowest
permeability rate and therefore could possibly retain water without the need for some form of
lining. These soils and the associated permeability rates are listed in Table 10.

Table 10

Soils commonly found in the Mill Creek Watershed with low permeability rates

Soil Type

Aits loam

Depth

Low Permeability

High Permeability

Inches

Feet per day

Feet per day

0–2

1.2

4

2 – 12

1.2

4

12 – 45

1.2

4

45 – 60

0.4

1.2

0–8

1.2

4

8 – 32

1.2

4

32 - 60

0.4

1.2

0 – 17

1.2

4

17 – 27

0.4

1.2

27 – 60

0.4

1.2

0 – 13

1.2

4

0-40% slope

Cedonia silt loam
0-5% slope

Colville silt loam

Martella silt loam
0-40% slope
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13 – 30

1.2

4

30 – 60

0.4

1.2

The occurrence of these soils in proximity to a water source was the basis for identifying areas
of potential off-channel storage. All the areas selected would require excavation and most
would require some kind of pumping system to fill the storage area. Not all the potential areas
are feasible due to current land use or other restrictions. Table 11 lists the potential sites and
their feasibility.
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Potential off-channel storage sites in the Mill Creek Watershed

SITE

FEASIBILITY

Aladdin Road

This could be a possibility depending upon landownership and
current land use. Excavation would be needed but the area is
adjacent to Mill Creek and could possibly be filled by a gravity
system.

Pinkney City

This could be a possibility depending upon landownership and
current land use. Excavation would be needed but the area is
adjacent to Mill Creek and could possibly be filled by a gravity
system. The area on the south side of the creek may be more
suited for storage due to current land use.

Douglas Falls

The area to the west of the creek would be better suited for
storage due to current land use. Excavation would be necessary.
If a pumping system were to be employed, it would appear to
require little lift to fill the storage area.

Echo Lakes

This may be the best possibility for a storage site because much of
the land is currently in agriculture or open space. Purchase
agreements must be developed with current landowners. The
presence of Echo Lakes indicates that water can be stored in
surface impoundments in this area. One drawback is that such a
storage area would feed lower Clugston Creek and would only
affect a small portion of lower Mill Creek.

Spanish Prairie

Much of the land is currently in agriculture or open space. This is
very near the mouth of Mill Creek and would therefore have little
affect on summer low flows. It would be subject to filling with
sediment as Mill Creek approaches the confluence with the
Colville River. It could abate flooding in the lower portion of
Mill Creek and the Colville River Valley.

Middle Fork Mill Creek

This is on the Colville National Forest, upstream of rural
residential areas. Establishing a site on national forest land would
be very difficult. It would appear that pumping would be
necessary to fill this storage area.

North Fork Mill Creek

This area could actually encompass part of the North Fork and
thereby become an instream storage area. Small storage areas
could be developed with excavation. Being this high in the
watershed would limit the ability to mitigate flood levels and
would potentially add only a small amount to augment low flows.

Lower Bruce Creek

Bruce Creek does not connect to Mill Creek by surface drainage
and so storage in this area would have to be piped and or pumped
to Mill Creek to augment low flows.

Upper Bruce Creek

Bruce Creek does not connect to Mill Creek by surface drainage
and so storage in this area would have to be piped and or pumped
to Mill Creek to augment low flows.
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All the identified potential off-channel storage sites would require extensive investigation
following the pattern presented under the data needs section above.

Instream Storage Possibilities

For potential instream storage sites, District staff used a variety of information sources:
•

GeoEngineers’ 2003 Assessment Report: Multi-purpose Water Storage Opportunities,
Water Resources Inventory Area 59; Colville River Watershed,

•

U.S. Department of the Interior National Wetlands Inventory, and

•

Federal Emergency Management Administration Flood Insurance Rate maps.

NRCS Geographical Information System data were used to locate relatively steep-sided ravines
that spread significantly upstream to potentially contain an adequate reservoir to justify the
effort and the cost of dam construction. Shallow, flat-bottomed reservoirs were eliminated
because of potential heating of surface water, excessive water loss due to evaporation, and the
generally low water holding capacity of reservoirs with this geometry. Table 12 list potential
sites and their feasibility.

Table 12

Potential instream storage sites in the Mill Creek Watershed

SITE

FEASIBILITY

Cy Creek

This site would include a portion of Aladdin Road. It would
involve a dam of considerable height to pond a sufficient amount
of water. It could be beneficial in augmenting low flows. Due to
the proximity to Aladdin Road, need for permits, safety, and
costs, this site is not feasible.

North Fork Mill Creek 3

This site is on the Colville National Forest and would probably be
incompatible with the plans for the Forest.

North Fork Mill Creek 2

This site is adjacent to a portion of Aladdin Road. It could be
constructed in a way that would not make the road unusable. It
would be inundated by North Fork Mill Creek 1 if that site were
selected. Limiting factors for this site would include permitting
issues, safety, and costs.

North Fork Mill Creek 1

This site would include a portion of Aladdin Road. It would
involve a dam of considerable height to pond a sufficient amount
of water. It could be beneficial in augmenting low flows. Due to
the inundation of Aladdin Road, the need for permits, safety, and
costs, this site is not feasible

Jumpoff Joe Creek

This site would inundate a portion of Jumpoff Joe Creek Road. If
this could be avoided, this site could be used to augment low
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flows while having the least impact on rural residences. It is on
the Colville National Forest and would probably be incompatible
with the plans for the Forest.
Middle Fork Mill Creek

This is on the Colville National Forest, upstream of rural
residential areas. Establishing a site on national forest land would
be very difficult.

South Fork Mill Creek 1

This is on the Colville National Forest, upstream of rural
residential areas. Establishing a site on national forest land would
be very difficult. This site was investigate by GeoEngineers and
was found unsuitable.

South Fork Mill Creek 2

This site would span at least 3 different land ownerships; Colville
National Forest, private ownership, and Washington Department
of Natural Resources land. That fact alone would make a project
on this site very difficult. Also, there is the potential to inundate a
portion of the South fork Mill Creek Road.

Lower Mill Creek

This site was investigated by GeoEngineers and found to be
unsuitable. It would inundate a portion of Aladdin Road and
would affect houses along this stretch of Mill Creek.

Peterson Swamp

This site could be used to store water, but it would require some
form of conveyance to Mill Creek. This could make the cost of
such a project prohibitive.

Conclusions

It appears that any form of water storage in the Mill Creek Watershed would be a costly project.
Permit issues make off-channel storage more feasible. Land acquisition has the potential to be
quite costly. A more detailed study of specific sites would be needed before embarking on any
type of project.
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EVALUATION FOR EXTENT AND VALIDITY OF
STRANGER CREEK WATER RIGHT No. S3-21370
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October 20th, 2019
Stevens County/WRIA 59 WMP
Stevens County Courthouse Annex
215 S. Oak Street
Colville, WA 99114
Subject:

Preliminary Evaluation for Extent and Validity
of Stranger Creek Surface Water Right No. S3-21370
Completed under Ecology Grant WRSRPPG-2018-StCLSD-00012

This letter report documents Water & Natural Resource Group’s (WNR Group) review of
Water Right Certificate S3-21370. This report was prepared to provide a preliminary
judgment into the validity and extent of the water rights which are appurtenant to three
parcels located in an unnamed tributary near the headwaters of Stranger Creek (Figure 1).
The evaluation was conducted by the WRIA 59 planning unit under RCW 90.94 Ecology
Grant funding: WRSRPPG-2018-StCLSD-00012. The water right being evaluated is
utilized for irrigation of crops at the property, which consists of three parcels (Figure 2).
This analysis of the water right was conducted in order to identify potential water to
off-set future domestic exempt groundwater wells within the Stranger Creek
drainage. Analysis conducted by the WRIA 59 planning unit concluded that
approximately 22.4 acre-feet of consumptive use water is required within Stranger
Creek to off-set domestic wells through 2038 (WNR Group, May 31, 2019).
1.0 INTRODUCTION
The WNR Group was retained to perform a water right evaluation for a surface water right
appurtenant to lands in the headwaters of Stranger Creek, which is located approximately
7-1/2 miles west of the Town of Addy, Washington, in Stevens County, Washington
(see Figure 3). The subject property evaluated for Water Right Certificate No. S3-21370
is located approximately in the south W½SW¼ of Section 10, Township 33 North, Range
38 E.W.M. and henceforth called the Site. The properties are presently used as rural
agriculture land.
The water right place of use encompasses parcel Nos. 1818615 (21 acres), 1818578
(29 acres) and 1818580 (20 acres) (see Figure 2). These parcels are owned by two separate
persons, with one party owning the two northern parcels, and the other owning the southern
parcel.
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2.0 PURPOSE OF STUDY/SCOPE OF SERVICES
This letter report was prepared to assist the WRIA 59 planning unit in evaluating the
validity and extent of the water rights appurtenant to their property west of Valley,
Washington. This evaluation is presented as a preliminary screening of the Surface water
right.
In order to assist with the above referenced evaluation, our specific scope of services
consisted of the following:
1.
2.
3.
4.

Review of existing water right information for Surface water Certificate No. S321370.
Review of other water right information associated with the property.
Estimate water use of the Surface water withdrawal based on readily available
information and crop consumptive use calculations.
Develop an opinion regarding whether the proponent has a valid claim to the
appropriated water rights. This information is to be used by the proponent to
determine the amount of water that is available for transfer into the Ecology State
Water Trust program to be used for RCW 90.94 domestic groundwater off-set in
WRIA 59.

3.0 WATER RIGHT DESRIPTION
Water Right Certificate No. S3- 21370
The Certificate allows for a Surface water withdrawal from a spring fed pond in the
Colville River Basin at the Site. The Ecology water right file was reviewed. At this stage
of the analysis, the property owner name is not revealed. A summary of water right
Certificate conditions is as follows:








Certificate of Water Right No. S3-21370.
Right to use Surface water of a spring fed pond in tributary to Stranger Creek,
within the Colville River Basin in Stevens County, State of Washington.
Point of withdrawal located in the SW¼SW¼ of Section 10, T33N, R38E.W.M.;
specifically noted on the certificate at: 900 feet north and 600 feet east from the SW ¼
of Section 10.
Right is granted to not exceed 0.50 cfs and 112 acre-feet annually.
Purpose (beneficial use) of withdrawal is listed as: irrigation, from May 15 to
September 15, each year, for the irrigation of 35 acres.
Right has a confirmed priority date of July 12, 1973.
Beneficial use (as defined in original certificate) W½W½SW¼ of Section 10, T33N,
R43E.
- During this review of the water right, it appeared there was an
administrative error in the described place of use. This correction of the
place of use to the area of W½SW¼ of Section 10 was requested during the
administrative split process discussed below.

3.1 Administrative Split
As stated previously, during the initial phase of this analysis, it was noted that there were two
property owners within the described place of use of the water right, one party owning the
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northern two parcels, and the second owning the southern parcel. After discussions with the
property owners, only that portion of the water right appurtenant to the northern two parcels
were available for sale. A meeting was held with Ecology to discuss the options to proceed
further with the water right acquisition. It was agreed that in order to proceed with the water
right acquisition, an administrative split of the water right would be required. In October, 2019
the property owners submitted the applicable administrative split forms to Ecology in order to
divide the certificate into an “A” and “B” certificate, each specific to the owner of the property.
During these discussions with Ecology, it was also noted that there had appeared to be an
administrative error with the described place of use of the water right. The certificate was
issued for the W½W½SW¼ of Section 10; however, since issuance of the certificate the water
right had been put to beneficial use within the W½SW¼ of Section 10. Evidence within the
water right file also supported that this correction should be made. A formal request was
submitted to Ecology when the administrative split documents were submitted. Ecology has
informed us that the described place of use will be corrected when the superseding certificates
are issued to each of the property owners.
Therefore, for this analysis, the extent and validity only focused on the northern two parcels, or
that area in which the superseding “A” portion of the water right will be issued. The proposed
division of the water right, as outlined in the administrative split forms are:
Table 1: Summary of Superseding Certificates to be issued from Administrative Split.
Superseding
Parcel(s)
Irrigated
Qi
Qa
Place of Use
Certificate
Acres
(cfs)
(AF)
S3-21370C(A)
S3-21370C(B)

#1818615 and
#1818578
#1818580

26.3

0.376

84.16

W1/2 Sec. 10, T33N, R38E

8.7

0.124

27.84

SW1/4SW1/4 Sec. 10, T33N,
R38E

4.0 RECORDS REVIEW
The WNR Group conducted a review of readily available information to document the
extent and validity of the Certificate.
4.1 ANECDOTAL INFORMATION
The property owner provided the following anecdotal information regarding the use of
water at both properties.
 Irrigation has occurred on the property since the early 1970’s using surface water collected
in the spring fed pond.
 The property owners have irrigated various crops, primarily alfalfa with some oats and
barley grown some years primarily on the fields in the northern part of the place of use.
 The irrigation system consisted of one surface water withdrawal with wheel lines and
hand lines used for irrigating the fields.
 No meter was installed in the pumping system to record the amount of water diverted.
 The water was always used for agricultural purposes.
 Surface water was put to the beneficial use at the same locations since the issuance of
the water permit, and no changes in the original place of use has occurred.
 The irrigation system configuration changes throughout the irrigation season, with
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various numbers of sprinkler heads, length of wheel and handlines, and different
operational pressure of the system (dynamic head) occurring.
Over the past 10 years or so, the actual amount of irrigated lands has been reduced from
the original approved 35 acres (26.3 acres for A portion of the certificate). Within the
northern two properties, where approximately 26.3 irrigable acres were within the original
place of use, only approximately 14.5 acres have been irrigated in the past 5 years.
Due to the reduction in irrigated acres, the property owner understands that a partial
relinquishment of the water right will occur.

4.2 WATER RIGHT FILE REVIEWIn July 1973 a water right application to appropriate surface waters from an unnamed spring
was submitted to the Department of Ecology. The original application requested an allocation
of 0.65 cfs, from the spring to conduct irrigation from May 15th to September 30. The
diversion was requested at a location 900 feet north and 600 feet east of the SW corner of
Section 10, T33N., R.38 E.W.M.
Ecology reviewed the application, published the request, and completed a Report of
Examination of the water right application in November 1974. A permit to use waters of the
state was issued on January 17th, 1975 to allow a diversion of 0.5 cfs, with an annual quantity
of 112 acre-feet to irrigate 35 acres from May 15th to September 30th of each year.
In April 1977, a proof of appropriation of water was submitted to Ecology that documented the
full 35 acres were being irrigated. Ecology subsequently issued the Water Right Certificate on
June 29th, 1977 for the certificated amounts discussed above. No changes have been requested
and or made to the water right since the certificate was issued in 1977.
4.3 DOCUMENT REVIEW
The WNR Group reviewed readily available water right information, hydrogeologic
reports and other data in the vicinity of the subject Site in an attempt to develop an
understanding of the hydrologic conditions. The WNR Group attempted to identify uses of
existing water withdrawals at and in the immediate vicinity of the Site as recorded in readily
available government documents. These sources and findings are summarized in the sections
that follow.
4.3.1 Aerial Photographs- A search for aerial photographs was conducted for the two
Sites. Aerial photographs were difficult to acquire through readily available databases.
Four aerial photographs were available from 1995, 2003, 2004, 2006, 2009, 2001, 2013,
and 2016 were reviewed for the Site and are presented in Attachment A. As shown on the
aerial photographs, the two properties were being used as agricultural irrigated lands.
Historical aerial photographs for the existing Site were limited and could not be readily
obtained.
4.3.2 Surface Topography - WNR Group reviewed available United States Geological
Survey (USGS) topographic quadrangle maps for the Site and vicinity to determine the
physical setting of the Site. The Site is located within the northeast extent of the
Wellington Peak, Washington 7-1/2-minute quadrangle map dated 1985. As shown on
Figure 4, the Site is located in the headwaters of an unnamed tributary to Stranger
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Creek. The general slope of the area is a gentle slope to the north within the valley floor,
toward the Stranger Creek drainage. The western portion of the property is steeper,
however where the irrigation occurred it is generally flat on that portion of the property
immediately west of the County Road. Elevation relief across the property is
approximately 100 feet, with an elevation of 3150 feet amsl in the southern valley floor to
3040 feet amsl in the northern valley floor. The surface water diversion is from a pond at
an approximate elevation of 3110 feet amsl. Shallow groundwater beneath the site is
inferred to flow to the north, as interpreted from the topographic slope of the valley floor
in the area of the subject property, in addition to the geologic constraints of the tributary
valley.
4.4 HYDROLOGIC CONDITIONS/HYDROGEOLOGY
The WNR Group reviewed readily available hydrogeologic reports and data in the
vicinity of the subject site in an attempt to develop an understanding of the hydrogeologic
conditions at the subject Site. The WNR Group attempted to identify uses of existing
water withdrawals at and in the immediate vicinity of the Site as recorded in readily
available government documents. These sources and findings are summarized in the
sections that follow.
4.4.1 Hydrogeologic Reports- Several hydrogeologic reports were readily available for
the area that were prepared by the USGS, Ecology, and other entities. Two reports
specifically addressed the hydrogeology within the Colville Valley. These two reports
were completed by the USGS in 2003 and 2004 for the WRIA 59 Watershed Planning
Unit and are listed in the bibliography of this report. The geologic surface geology map of
the area is interpreted as being underlain by glacial till, without a well-defined shallow
unconfined aquifer. The hydrogeologic reports do not identify a shallow silt-sand
unconfined aquifer at the site. This was confirmed from the review of well logs in the
tributary drainage which revealed about 20 feet of overburden, clay and gravel on top
of bedrock. No shallow aquifer was encountered in the well logs and water supplies
were being withdrawn from the bedrock fractures. This data would suggest that the
water in the tributary is perched on top of low permeable soils and is conveyed within
the stream channel and in the soils in direct hydraulic continuity with the creek.
4.4.2 Geologic Maps - The WNR Group reviewed the Washington Division of Geology
and Earth Resources geologic map for northeastern Washington (1991). The geologic map
of the Site (Figure 5) revealed that the subject site is underlain by Quaternary Age glacial
drift (Qs) deposited over bedrock in the area. Bedrock in the valley walls consists of
Ordovician marine metasedimentary rocks (Omm) consisting of shales and siltites in the
valley walls (Figure 5). The unconsolidated glacial drift which fill the valley typically have
low yields in the compacted clay silts interbeds, but higher yields in the sand and gravels, if
present.
5.0 IRRIGATION SYSTEM CONFIGURATION
The irrigation system consists of a surface water diversion which conveys water to
various lengths of wheel lines and handlines throughout the property. In general, surface
water is withdrawn from a pond (developed spring) with a 15 HP GE Triclad Pump with a
2-inch outlet. The pump is powered by a 15 HP GE Model 2W15-2 pump. The diversion
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is located at N48.36888, W-118.01537. Figures 6 and 7 show pictures of the diversion
location in the developed spring. The pump (Figure 8) is rated at a maximum pumping
rate of 400 gpm. From the diversion point, water is conveyed in a 4-inch pipe to the
irrigated fields (see Figure 9). The irrigation system is set-up so only certain portions of the
property are irrigated at any one time (e.g. just the southern fields, just the northern hand
lines, etc.). Typically, a segment of handlines is operated which contain 30 to 35 sprinkler
heads rated at 7 gpm each. The system configuration cannot operate the entire irrigation
system across all the irrigable land at one time. So, the property owners run the system to
35m continuously and frequently move the handlines around the fields.
6.0 CONSUMPTIVE USE ANALYSIS
No metering was conducted on the subject site. Therefore, in order to determine a
potential transferable amount of water, consumptive use values were used for alfalfa on
the property, which is the major crop grown on the farm.
6.1 WASHINGTON IRRIGATION GUIDE (WIG)
The Washington Irrigation Guide (USDA, 1990) was developed for use in estimating
historical crop use water requirements. The WIG provides technical information and
procedures that can be used for planning and management of irrigation systems as well as
developing quantities of crop consumptive use for various areas throughout Washington
State (Appendix A of WIG). The crop use requirements are derived from a modified
Blaney-Criddle method and generally uses historical rainfall and precipitation data prior
to 1980. The guide provides net irrigation requirements, based on long-term average
climate conditions, for various crops and locations throughout the state. This data may
not be truly representative of recent trends in decreased precipitation and higher
temperatures, but can be used as an average crop requirement from long term historical
precipitation and temperature records. The basic inputs to the modified Blaney-Criddle
method include mean monthly temperature, precipitation and latitude.
For the property, WIG numbers were used for the area near Colville, Washington. Crop
irrigation requirements were used for alfalfa at latitude of 48.33. The irrigation season is
documented beginning on May 15th and ending October 10th in the WIG. The values as
presented in the WIG are shown in Table 2.
As shown in Table 2, the net irrigation requirements for alfalfa near Colville,
Washington is 25.03 inches (2.086 feet) per acre of land. The A-portion of the water right
were used for irrigation on approximately 14.4 acres (Figure 2) from May 15th through
September 15th during most years. Ecology will also generally accept evaporation from the
irrigation system as a documented consumptive use. For handline irrigation, an assumed
evaporation rate of 10-percent is added to the consumptive use (Ecology Guid-1210,
2005).
Utilizing this Ecology 1210 guidance, the total irrigation requirement (TIR) for the 14.4
acres (used for irrigation by the surface water right) on the property is 40.05 acre-feet and
the total consumptive use (Cu) is 34.04 acre-feet for hand-line irrigated alfalfa. A summary of
the irrigation requirements utilizing Ecology’s WIG methodology for the site is provided in
Table 3.
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TABLE 2: WIG NUMBERS FOR ALFALFA NEAR COLVILLE, WASHINTON
Month

Jan Feb Mar Apr May Jun Jul

Aug Sep

Oct Nov Dec Total

Mean
24.5 31.0 37.3 46.2 54.5 61.3 67.9 66.5 58.0 46.2 33.8 27.5
Temperature
Total Precip
(inches)

2.22 1.45 1.21 1.05 1.62 1.48 0.77 1.16 0.89 1.17 2.05 2.49 17.56

Effective
Precip (ins)

0.00 0.05 0.74 0.73 1.20 1.16 0.75 0.98 0.65 0.73 0.00 0.00

6.98

Alfalfa
0.00 0.00 0.00 0.00 1.64 5.25 7.95 6.21 3.83 0.15 0.00 0.00 25.03
Irrigation
Requirement
TABLE 3: ESTIMATED TIR AND CIR

Method
Periodic
Move
(Handline)

Number
of
irrigated
acres

Crop
Type

14.4 Alfalfa

Crop
requirement
Crop
Total
App.
Total
in inches
% Total
Irrigation
Irrigation Efficiency
Consumed Return
(WIG)
Requirement Requirement
(%)
Evaporated
(af)
Flow (af)

25.03

30.04

40.05

75

10

34.04

In order to determine the actual TIR required and the consumptive use for the property, the
WNR Group also utilized the Blaney-Criddle method, which uses precipitation and
temperature data for each year between 2015 and 2019 (more representative conditions).
Tables for each of these years are presented in Attachment 2. The tables present the
calculated results for consumptive use of alfalfa crops (plus irrigation system evaporation)
for the property. Table 4 summarizes this data that is presented within the Attachment 2
tables.
TABLE 4: Summary of Alfalfa Crop Consumptive Use for the Years 2015 through
2019 for the 14.4 Acres at the Site
Year
Crop Consumptive
Total Crop Cu plus
Total Irrigation
Use Value
10% system
Requirement in AF/yr
in acre-feet per year evaporation in AF/yr
(@ 75% Efficiency)
2015
38.23
42.05
56.07
2016
31.46
34.63
46.17
2017
33.59
36.95
49.26
2018
33.36
36.70
48.93
2019
32.51
35.78
47.68
As shown in Table 4, the annual crop total irrigation requirement ranges from a high of
56.07 acre-feet per year in 2015 (which was a drought year) to 46.17 acre-feet per year in
2016. This transfer is proposing to transfer the entire water right; however, only the
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6.01

consumptive portion of the right can be utilized for the RCW 90.94 off-set. As shown in
Table 4, the total consumptive use ranges from a high of 42.05 acre-feet in 2015, to 34.63
acre-feet. However, the property owner did inform us that during 2015, there was issues
with keeping the pond full, and irrigating the property. During 2015, he did not irrigate
throughout the entire year, and just sporadically irrigated when sufficient water was within
the pond. Therefore, if the average of the other four years is taken, an average consumptive
use of 36.02 acre-feet of consumptive water appears to have been used at the site.
The WNR Group also reviewed the recent WSU AgWeatherNet data for crop consumptive
use. This program was developed by WSU in conjunction with Ecology to develop a more
representative estimation of irrigation requirements and consumptive use in eastern
Washington. WSU maintains numerous stations throughout eastern Washington to monitor
weather conditions. One of these stations is located just outside Addy, Washington,
approximately six miles from the site. The WNR Group entered the appropriate information
into the WSU AgWeatherNet program for the years 2015 through 2019. Table 5 presents
the output of the AgWeatherNet model. As shown on Table 5, 2015 was the highest year.
However, as referenced earlier. The property owner did not apply a full water duty that
year. Therefore, if the average of the other four years is taken, an average consumptive use
of 36.1 acre-feet of consumptive water appears to have been used at the site.
TABLE 5
Consumptive Use as Determined From Ag Weather Center
Addy Station (No. 57) - (http://weather.wsu.edu)
Crop = Alfalfa (May 15 - Sept 15)
Year

Estimated Cu (inches)

Cu (ft/ac)

acres

Cu Acre-Ft

Irr Req

2015

37.30

3.11

14.40

44.76

63.94286

2016

32.02

2.67

14.40

38.42

54.89143

2017

29.36

2.45

14.40

35.23

50.33143

2018

29.11

2.43

14.40

34.93

49.90286

2019

29.85

2.49

14.40

35.82

51.17143
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6.2 P UMP M ETERING A NALYSIS
The Surface Water withdrawal is powered by a 2-inch diameter, 15-horsepower GE
pump. The pump is rated at a maximum flow rate of 400 gpm. The pump connects to a
4-inch metal distribution piping that supplies the irrigation system. The irrigations
system is set-up to operate in various segments, containing various pipe sizes and
number of sprinkler heads. The property owner operated the system in various
configurations and various lengths of irrigation operation over a normal irrigation
season, making it very difficult to determine an average dynamic head of the irrigation
system. It should also be noted that the Surface Water within the pond is at a higher
elevation than most of the irrigated fields. Therefore, the elevation across the property is
at approximately 100 feet; however, many of the irrigation system legs convey water at
an elevation loss. Based on our review of elevation gain of the piping, discharge pressure,
and friction losses associated with the distribution system, we estimate the total dynamic
head associated with the operation was about 90 depending on what segment of the irrigation
system was in operation.
Electrical power records were sparse for the site. Attempts to recover electrical records
from Avista were not productive. The property owners only had partial records for the
years 2017 and 2018. However, the entire 2019 electrical records were available.
Electrical records were reviewed for 2003 through 2009 to determine period of use and
are included in Attachment D. Electrical records are summarized in Table 4 and indicate
the following draw of kW for the power supply in which the irrigation system is
connected.
Quantities of water diverted using the 2019 power consumption data was calculated using
the methods described in WAC 173-173-160(2). As stated previously, the irrigation system
was run in various configurations and for different periods of time. Many of the irrigation
segments in the northern part of the property actually lose elevation. In order to calculate
the water diverted, an assumed TDH value of 90 feet was used.
Table 6 summarizes the estimated use of water from 2019. During 2017, approximately
14.4 acres of land were irrigated for the “A” portion of the certificate. As shown in Table 6,
in 2019, an average land application of 3.1 feet per acre is calculated, resulting in
approximately 45 acre-feet of water being put to beneficial use. This is very similar to the
projected irrigation requirements in the Blaney-Criddle Methodology presented earlier.
However, it is above the projected WIG estimate and below the projected amounts from the
AgWeatherNet model. Therefore, it is proposed that the average water duty at the property
is approximately 45 acre-feet for the 14.4 acres accessed under this analysis.
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Table 6 - WAC 173-173 Water Use Estimate
May-19
Constant
K(w)
Peff
Meff
318600
893
0.85
0.85

TDH
90

Q (gallons)
2283981.45

Q (acre-feet)
7.009281696

90

Q (gallons)
7340455.5

Q (acre-feet)
22.52703076

90

Q (gallons)
3882512.7

Q (acre-feet)
11.91499397

90

Q (gallons)
1122808.35

Q (acre-feet)
3.445772301

Q (gallons)

Q (acre-feet)
0.149133653
44.89707873

Jun-19
Constant

K(w)
318600

Peff
2870

Meff
0.85

TDH

0.85

Meff
0.85

TDH

0.85

TDH

0.85

Meff
0.85

Meff
0.85

TDH

0.85

Jul-19
Constant

K(w)
318600

Peff
1518

Aug-19
Constant

K(w)
318600

Peff
439

Sep-19
Constant

K(w)
318600

Peff
19
5720

90

48595.35

7.0 CONCLUSIONS
WNR Group has performed a preliminary water right extent and validity evaluation, and
limited hydrogeologic review of the Site located near Addy, Washington. The following
conclusions are based on review of readily available data and reports, noted in the
bibliography of this letter report. The primary objective of this review was to provide a
professional opinion of the validity and extent of Certificate No. S3-21370C – A
portion.
The analysis provided under this evaluation has developed the following conclusions:
A-portion of Water Right (northern two parcels):







Water Right No. S3-21370A-portion has a certificated Qi of 0.376 cfs (168.75
gpm).
Water Right No. S3-21370A-portion has irrigated up to 26.3 acres of land in the past
and has irrigated approximately 14.4 acres of land in the past five years.
The water appears to have been beneficially used for irrigation on the property
since the priority date on the Certificate.
The water right was perfected utilizing surface water from a developed spring
which forms a pond in the headwaters of an unnamed tributary to Stranger Creek.
Surface Water has been the only source of water used to irrigate lands on the
property.
The water has been put to beneficial use and not gone any 5-year period of nonuse
as documented by the property owner.
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Although the meter records demonstrate a use of 45-acre feet in 2019, because of the
irrigation pump and conveyance piping was run in various configurations (many to areas of
lower elevation than the point of diversion) and for different periods of time, the meter
records likely underestimate the total volume diverted. WNR believes that the BlanneyCriddle method is more accurate. The tentative determination for the A-portion of the water
right S3-21370A includes the following: 48 AF (36 AF consumptive), 168.75 gpm for
irrigation of 14.4 acres. A portion of S3-21730-A will be voluntarily relinquished to include
39.16 acre-feet, and 11.9 irrigable acres which have not been irrigated over the past 5-years.
Water is typically diverted from the developed spring in the Stranger Creek drainage from
middle of May through September 15.
8.0 LIMITING CONDITIONS
This water right validation and limited hydrogeologic letter report has been prepared for
the exclusive use of the WRIA 59 WRMP and their assigns, in accordance with the
standards of the environmental consulting industry at the time the services were
performed. This work has been performed for the sole purpose of assisting in the
interpretation of technical data and other documentation to determine the potential extent
and validity of water right No. S3-21370A-portion. This letter report is governed by the
specific scope of work authorized by WNR Group and is not intended to be relied upon
by any other party unless specified the WRIA 59 planning unit. The findings presented
herein are based upon of readily available information as of the date the assessment was
performed and review of a limited number of readily available hydrogeologic documents for
the area near the Site. Geologic and hydrologic data is limited for the subject area
and interpretations were made for the conclusions presented in this report.
The findings of the review, as represented within this letter report, must be viewed in
recognition of certain limiting conditions. The scope of work commissioned for this
project does not represent an exhaustive study, but rather a reasonable inquiry, consistent
with good commercial practice, in general accordance with existing environmental
assessment practices. For the purposes of this assessment, only a limited number of
documents were reviewed. No borings were completed in order to verify Surface Water
depth, and/or aquifer characteristics. Conclusions were based on findings of others for sites
near the subject property.
Validation of water use consumption and property ownership was concluded from readily
available information, found mostly within state and local agency databases. The WNR
Group does not warrant the accuracy of these government databases. An exhaustive title
search was not completed under the scope of services for this project.
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We appreciate the opportunity to be of service to the WRIA 59 planning unit in providing
our services to provide the preliminary evaluation of Water Rights. Should you have any
questions regarding this letter report, please do not hesitate to call us at your earliest
convenience.
Very truly yours,
Water & Natural Resource Group, Inc.

Eugene N.J. St.Godard, P.G., L.Hg., CWRE
Principal Hydrogeologist/Owner
Water & Natural Resource Group, Inc.
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FIGURE 1: Site location of property in headwaters of Stranger Creek.
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Figure 2: Parcel Map and Place of Use delineation of water right property.

045-006: WRIA 59 RCW 90.94 Feasibility

Page 14

Figure 3: Aerial Map Showing location of water right 7-1/2 miles west of Town of Addy.
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Figure 4: Topographic Map of Section 10, T33, R38E.W.M. where water right is located.
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Figure 5: Geologic Map of Section 10, T33, R38E.W.M. where water right is located.
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Figure 6: Photo of the Pond - Diversion point at the Site. Pump is located on right of photo.

Figure 7: Photo of the Pump House on the Pond.
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Figure 8: Photo of the GE 15-HP pump and motor located at site.

Figure 9: Photo of hand lines operating at the site.

045-006: WRIA 59 RCW 90.94 Feasibility

Page 19

BIBLIOGRAPHY
Ecology, October 11, 2005. Washington State Department of Ecology Water Resources
Program Guidance, Determining Irrigation Efficiency and Consumptive Use, Ecology internal
guidance document.
–

James, L.G., Erpenbeck, J.M., Bassett, D.L., and Middleton, J.E., 1989, Irrigation
requirements for Washington: Estimates and Methodology. Washington State University
Cooperative Extension Bulletin EB 1513, 31 p.
Kahle, Sue, Longpre, Claire, Smith, Raymond, Sumioka, Steve, Watkins, Anni, and
Kresch, David, 2003: Water Resources of the Ground-Water System in the
Unconsolidated Deposits of the Colville River Watershed, Stevens County, Washington,
US Geological Survey Water Resource Investigation Report 03-4128, Tacoma,
Washington, 76 p. plus plates.
Kahle, S.C., 2003, Water resources of the ground-water system of the unconsolidated deposits
of the Colville River Watershed, Stevens County, Washington (abs.): 4th Symposium on the
Hydrogeology of Washington State, April 8-10, 2003, Tacoma, Washington, Program, p.
25.
Kahle, Sue, and Ely, Matthew, 2004: Conceptual Model and Numerical Simulation of the
Surface Water-Flow System in the Colville River Watershed, Stevens County,
Washington, US Geological Survey Science Investigations Report 2004-5237, Reston,
Virginia, 72 p.
Ley, Thomas W., 2003, Irrigation System Evaluation, Washington State University
Cooperative Extension Publication EM 4822, 2 p.
NAIP, 2005. Parcel Aerial Photographs from the Stevens County Assessor Web Site:
http://www.co.stevens.wa.us/assessor/RealProp/real_property_search_assessor.htm,
(September 2019).
Washington Irrigation Guide (WIG), 1985 (amended 1990, amended 1992 for select western
Washington crops), USDA.
Washington State Department of Natural Resources-Stoffel and others, 1991: Geologic Map
of Washington Northeast Quadrant scale 1:250,000, Washington Division of Geology and
Earth Resources, Geologic Map GM-39, 3 sheets.
–

Water & Natural Resource Group (WNR Group), May 31, 2019, Technical memorandum on
Estimation of Future Build-out and Consumptive Use Relative to Domestic Exempt
Groundwater Supply Wells, Prepared for Stevens County and the WRIA 59 WMP.
United States Geological Survey, 1985: Wellington Peak, Washington 7-1/2-minute
Topographical Map.

045-006: WRIA 59 RCW 90.94 Feasibility

Page 20

ATTACHMENT 1
AERIAL PHOTOGRPAHS
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July 17, 1996 Aerial Photograph
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June 2, 2003 Aerial Photograph
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October 28, 2004 Aerial Photograph
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June 30, 2006 Aerial Photograph
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June 25, 2009 Aerial Photograph
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September 25, 2011 Aerial Photograph
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July 3, 2013 Aerial Photograph
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August 20, 2016 Aerial Photograph
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July 29 2017 Aerial Photograph
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ATTACHMENT 2
BLANEY-CRIDDLE
ANALYSIS TABLES

045-006: WRIA 59 RCW 90.94 Feasibility

Page 31

2015
Blanney-Criddle Method for Crop Consumptive Use
S3-21370C(A)
Stevens County, Washington
Mean Monthly Air Percent of Annual
Temperature2
Daytime Hours3
t
P
(degrees F)
(percent)
January
30.89
6.15
February
39.86
6.40
March
46.69
8.26
April
50.55
9.18
May
62.76
10.54
June
71.90
10.75
July
74.40
10.83
August
71.80
9.91
September
59.67
8.45
October
53.03
7.49
November
35.62
6.22
December
29.56
5.82
Annual
54.29
100
Month

Consumptive
Use Factor
F

Crop Use
Coefficient4
K

1.90
2.55
3.86
4.64
6.61
7.73
8.06
7.12
5.04
3.97
2.22
1.72
NA

0
0
0
1.0
1.0
1.0
1.0
1.0
1.0
0
0
0
NA

Consumptive
Use
Uc
(inches)
0
0
0
4.64
6.61
7.73
8.06
7.12
5.04
0.00
0
0
39.20

Precipitation5
(inches)
1.91
2.57
1.90
0.44
0.80
1.07
0.13
0.28
0.42
1.07
1.92
0.00
12.51

Net Consumptive
Use
Ucn
(inches)
0
0
0
0.00
5.81
6.66
7.93
6.84
4.62
0.00
0
0
31.86

Volumetric Net
Consumptive Use6
Ucn
(acre-feet)
0
0
0
0.00
6.98
7.99
9.51
8.20
5.55
0.00
0
0
38.23
= Cu
42.05
= Cu + 10% Evap
56.07
= Qa @ 75% Eff

Notes:
F=P*t
Uc = F * K
Ucn = Uc - Precip
1: Blanney-Criddle Method adapted from Schulz (1973).
2: Mean monthly air temperature obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
3: Percent of annual daytime hours occuring each month for site latitude (approximately 48.3 degrees) adapted from Jensen et. al. 1969.
4: Crop use coeffecient obtained from Schulz et.al. (1989) and determined as follows:
Crop
K
Area
Kx%
Alfalfa
1.0
100%
1.0
5: Precipitation data obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
6: Volumetric net consumptive use assumes an irregable acreage of 14.4 as determined from GIS evaluation of all irregable acreage of property.

2016
Blanney-Criddle Method for Crop Consumptive Use
S3-21370C(A)
Stevens County, Washington
Mean Monthly Air Percent of Annual
Temperature2
Daytime Hours3
t
P
(degrees F)
(percent)
January
38.13
6.15
February
43.81
6.40
March
56.94
8.26
April
60.69
9.18
May
66.55
10.54
June
68.52
10.75
July
67.46
10.83
August
57.03
9.91
September
47.52
8.45
October
42.20
7.49
November
21.27
6.22
December
50.20
5.82
Annual
48.05
100
Month

Consumptive
Use Factor
F

Crop Use
Coefficient4
K

2.34
2.80
4.70
5.57
7.01
7.37
7.31
5.65
4.02
3.16
1.32
2.92
NA

0
0
0
1.0
1.0
1.0
1.0
1.0
1.0
0
0
0
NA

Consumptive
Use
Uc
(inches)
0
0
0
5.57
7.01
7.37
7.31
5.65
4.02
0.00
0
0
36.92

Precipitation5
(inches)
0.00
0.00
2.90
1.50
1.71
1.14
1.62
0.04
0.61
5.82
2.18
1.19
18.71

Net Consumptive
Use
Ucn
(inches)
0
0
0
0.00
5.30
6.23
5.69
5.61
3.41
0.00
0
0
26.23

Volumetric Net
Consumptive Use6
Ucn
(acre-feet)
0
0
0
0.00
6.37
7.47
6.82
6.73
4.09
0.00
0
0
31.48
= Cu
34.63
= Cu + 10% Evap
46.17
= Qa @ 75% Eff

Notes:
F=P*t
Uc = F * K
Ucn = Uc - Precip
1: Blanney-Criddle Method adapted from Schulz (1973).
2: Mean monthly air temperature obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
3: Percent of annual daytime hours occuring each month for site latitude (approximately 48.3 degrees) adapted from Jensen et. al. 1969.
4: Crop use coeffecient obtained from Schulz et.al. (1989) and determined as follows:
Crop
K
Area
Kx%
Alfalfa
1.0
100%
1.0
5: Precipitation data obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
6: Volumetric net consumptive use assumes an irregable acreage of 14.4 as determined from GIS evaluation of all irregable acreage of property.

2017
Blanney-Criddle Method for Crop Consumptive Use
S3-21370C(A)
Stevens County, Washington
Month

January
February
March
April
May
June
July
August
September
October
November
December
Annual

Mean Monthly Air
Temperature2

Percent of Annual
Daytime Hours3

Consumptive Use
Factor

Crop Use
Coefficient4

Consumptive
Use

t
(degrees F)
17.88
24.66
38.79
46.35
56.26
61.62
69.40
68.95
59.03
44.34
37.62
27.71
46.05

P
(percent)
6.15
6.40
8.26
9.18
10.54
10.75
10.83
9.91
8.45
7.49
6.22
5.82
100

F

K

Uc
(inches)
0
0
0
4.25
5.93
6.62
7.52
6.83
4.99
0.00
0
0
36.15

1.10
1.58
3.20
4.25
5.93
6.62
7.52
6.83
4.99
3.32
2.34
1.61
NA

0
0
0
1.0
1.0
1.0
1.0
1.0
1.0
0
0
0
NA

Precipitation5

(inches)
1.84
4.00
2.98
2.56
2.71
0.56
0.04
0.01
0.58
1.04
3.83
1.69
15.22

Net
Consumptive
Use
Ucn
(inches)
0
0
0
0.00
3.22
6.06
7.48
6.82
4.41
0.00
0
0
27.99

Volumetric Net
Consumptive Use6
Ucn
(acre-feet)
0
0
0
0.00
3.86
7.28
8.97
8.19
5.29
0.00
0
0
33.59
36.95
49.26

Notes:
F=P*t
Uc = F * K
Ucn = Uc - Precip
1: Blanney-Criddle Method adapted from Schulz (1973).
2: Mean monthly air temperature obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
3: Percent of annual daytime hours occuring each month for site latitude (approximately 48.3 degrees) adapted from Jensen et. al. 1969.
4: Crop use coeffecient obtained from Schulz et.al. (1989) and determined as follows:
Crop
K
Area
Kx%
Alfalfa
1.0
100%
1.0
5: Precipitation data obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
6: Volumetric net consumptive use assumes an irregable acreage of 14.4 as determined from GIS evaluation of all irregable acreage of property.

= Cu
= Cu + 10% Evap
= Qa @ 75% Eff

2018
Blanney-Criddle Method for Crop Consumptive Use
S3-21370C(A)
Stevens County, Washington
Month

January
February
March
April
May
June
July
August
September
October
November
December
Annual

Mean Monthly Air Percent of Annual
Temperature2
Daytime Hours3
t
P
(degrees F)
(percent)
24.66
6.15
29.97
6.40
39.78
8.26
47.85
9.18
63.08
10.54
62.06
10.75
68.45
10.83
66.29
9.91
55.40
8.45
44.32
7.49
35.10
6.22
30.31
5.82
52.54
100

Consumptive Use
Factor
F

Crop Use
Coefficient4
K

1.52
1.92
3.29
4.39
6.65
6.67
7.41
6.57
4.68
3.32
2.18
1.76
NA

0
0
0
1.0
1.0
1.0
1.0
1.0
1.0
0
0
0
NA

Consumptive
Net Consumptive
Precipitation5
Use
Use
Uc
Ucn
(inches)
(inches)
(inches)
0
4.01
0
0
1.27
0
0
0
1.82
4.39
2.60
0.00
6.65
1.74
4.91
4.93
6.67
1.74
7.41
0.00
7.41
6.27
6.57
0.30
4.68
0.40
4.28
0.00
1.34
0.00
0
0
1.93
0
2.69
0
36.38
14.06
27.80

Volumetric Net
Consumptive Use6
Ucn
(acre-feet)
0
0
0
0.00
5.89
5.92
8.90
7.52
5.14
0.00
0
0
33.36
= Cu
36.70
= Cu + 10% Evap
48.93
= Qa @ 75% Eff

Notes:
F=P*t
Uc = F * K
Ucn = Uc - Precip
1: Blanney-Criddle Method adapted from Schulz (1973).
2: Mean monthly air temperature obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
3: Percent of annual daytime hours occuring each month for site latitude (approximately 48.3 degrees) adapted from Jensen et. al. 1969.
4: Crop use coeffecient obtained from Schulz et.al. (1989) and determined as follows:
Crop
K
Area
Kx%
Alfalfa
1.0
100%
1.0
5: Precipitation data obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
6: Volumetric net consumptive use assumes an irregable acreage of 14.4 as determined from GIS evaluation of all irregable acreage of property.
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Blanney-Criddle Method for Crop Consumptive Use
S3-21370C(A)
Stevens County, Washington

Month

January
February
March
April
May
June
July
August
September
October
November
December
Annual

Mean Monthly Air Percent of Annual
2
Temperature
Daytime Hours3
t
(degrees F)
28.94
20.00
32.95
47.24
56.61
61.48
65.50
67.37
57.37

P
(percent)
6.15
6.40
8.26
9.18
10.54
10.75
10.83
9.91
8.45
7.49
6.22
5.82
100

Consumptive
Use Factor

Crop Use
Coefficient4

Consumptive
Use

F

K

Uc
(inches)
0
0
0
4.34
5.97
6.61
7.09
6.68
4.85
0.00
0
0
35.53

1.78
1.28
2.72
4.34
5.97
6.61
7.09
6.68
4.85
0.00
0.00
0.00
NA

0
0
0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0
0
NA

Precipitation5

(inches)
2.48
2.08
0.86
0.83
1.25
0.15
0.95
0.63
1.12

14.06

Volumetric Net
Net
Consumptive Consumptive
Use
Use6
Ucn
(inches)
0
0
0
0.00
4.72
6.46
6.14
6.05
3.73
0.00
0
0
27.09

Ucn
(acre-feet)
0
0
0
0.00
5.66
7.75
7.37
7.26
4.47
0.00
0
0
32.51
35.76
47.68

= Cu
= Cu + 10% Evap
= Qa @ 75% Eff

Notes:
F=P*t
Uc = F * K
Ucn = Uc - Precip
1: Blanney-Criddle Method adapted from Schulz (1973).
2: Mean monthly air temperature obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
3: Percent of annual daytime hours occuring each month for site latitude (approximately 48.3 degrees) adapted from Jensen et. al. 1969.
4: Crop use coeffecient obtained from Schulz et.al. (1989) and determined as follows:
Crop
K
Area
Kx%
Alfalfa
1.0
100%
1.0
5: Precipitation data obtained from Western Region Climate Center (www.wrcc.dri.edu) for Colville, Washington station No. 451630 (updated 10/10/19).
6: Volumetric net consumptive use assumes an irregable acreage of 14.4 as determined from GIS evaluation of all irregable acreage of property.
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TECHNICAL MEMORANDUM
To:

Water & Natural Resource Group, Inc.
Gene St.Godard, R.G., L.Hg.
PO Box 28755
Spokane, Washington 99228
Cell: 509-953-9395
www.wnrgroup.com

WRIA 59 Watershed Management Partnership (WMP),
WRIA 59 Water Resources Management Board (Board) and
Stevens County Land Services Planning Department

From: Eugene N.J. St.Godard, P.G., L.Hg., CWRE
Principal Hydrogeologist/Owner
Water & Natural Resource Group, Inc.
And
Adam Cares, Planner
Stevens County Planning Department
Date: October 31, 2019
Project No.

045-007-09 – WRIA 59 RCW 90.94 Feasibility Studies
Subject:
Technical Memorandum on Chewelah Creek/ Colville River
Restoration Project Feasibility.
Completed under Ecology Grant WRSRPPG-2018-StCLSD-00012

SIGNATURES: This Technical Memorandum and Hydrogeological interpretations were
made by Eugene N.J. St.Godard, a licensed geologist/hydrogeologist (L.Hg. #129) in the
State of Washington.

Date Signed: - October 31, 2019
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1.0 INTRODUCTION
This Technical Memorandum documents Water & Natural Resource Group’s (WNR
Group) and Stevens County Planning Departments review of a potential stream
realignment project on Chewelah Creek that will assist the WRIA 59 Planning Unit
with developing additional Net Ecological Benefit (NEB) to the watershed under the
RCW 90.94 planning process. This Memorandum was prepared to provide a
preliminary judgment into the feasibility of implementing this project as outlined in the
WRIA 59 Plan Addendum. The evaluation was conducted by the WRIA 59 planning
unit under RCW 90.94 Ecology Grant funding: WRSRPPG-2018-StCLSD-00012.
Over the past two years, in response to the adoption of RCW 90.94.020, Stevens County,
in conjunction with the WRIA 59 Watershed Management Partnership (WMP) and
WRIA 59 Water Resource Management Board (Board) is developing an Addendum to
the Watershed Plan to evaluate the impact of future domestic permit-exempt wells within
WRIA 59. In May 2019, the WRIA 59 Board completed its assessment on estimating
future domestic well impacts in each of the subbasins within the WRIA (WNR Group,
May 31, 2019), and subsequently prioritized the basins according to consumptive use
impacts. As a result of this analysis, numerous projects were developed within priority
subbasins which could off-set the future estimated domestic consumptive use, and result
in a Net Ecological Benefit (NEB) to the watershed (Figure 1). These projects were
ranked high or medium in order to prioritize the potential future development of the
project within the WRIA 59 Watershed Plan Addendum. This addendum will
supplement the most recently approved WRIA 59 Watershed Plan completed in 2007
(Golder, 2007) and Detailed Implementation Plan (Golder, 2006).
The Board developed a conceptual project on Chewelah Creek and the Colville River that
could result in net ecological benefit to off-set the estimated consumptive use of future
domestic exempt wells. The project is identified as Project #1 within the WRIA 59
Board’s developed list of proposed projects. The proposed project is situated at the
confluence of Chewelah Creek and the Colville River, and is within both the Chewelah
Creek and Colville River South subbasins (Figure 1). The project is located on private
property in Section 23, T.32N., R.40E.W.M. (Figure 2).
2.0 CONCEPTUAL PROJECT AND SCOPE
A floodplain enhancement project is proposed within the Chewelah Creek and Colville
River South drainages. The proposed project would add a high-flow channel to Chewelah
Creek and modify the floodways of Chewelah Creek and the Colville River. The project
is intended to improve floodplain connectivity, enhance riparian vegetation and wildlife
habitat, and reduce the duration and severity of seasonal flooding on adjacent agricultural
land. This project was developed in consultation with private property owners and staff
from Stevens County Conservation District and Stevens County Land Services. The
project was outlined as a potential priority project during the WRIA 59 Watershed Plan
Addendum development.
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In April 2019, Ecology notified the WRIA 59 Board that potential funding may be
available to conduct Feasibility Studies on potential property projects within the
watershed. After consultation with the WRIA 59 Board, an application was submitted to
Ecology to conduct a feasibility project on the Chewelah Creek/ Colville River
Restoration Project. This initial feasibility screening project was recommended to
determine if the project could achieve property owner buy-in to develop a stream
restoration plan to reduce flooding and stream erosion at the confluence. Funding was
approved in late July 2019 to conduct the following at the Chewelah Creek/ Colville
River Restoration project:
1) Conduct a drone survey of the site to develop a topographic map which could be
used for a conceptual design at the site.
2) Survey stream channel cross-sections and channel centerline profile for sections
of Chewelah Creek and the Colville River
3) Conduct a wetland delineation at the site to assess the impacts of potential project
actions on wetlands, and to identify opportunities for wetland enhancement;
4) Developed preliminary, conceptual engineering designs for a project at the site.

3.0 SITE FEASIBILITY ASSESMENT
The Water & Natural Resource (WNR) Group, Inc. was retained by Stevens County, on
behalf of the WRIA 59 Watershed Planning Unit to conduct a pre-feasibility investigation
of the Chewelah Creek/ Colville River property. Tasks completed for this analysis
included:
1) Contracting a licensed surveyor to develop a topographic map of the project area
using a drone and survey channel cross-sections and centerline profiles for
Chewelah Creek and the Colville River;
2) Contracting a wetlands specialist to perform a wetland delineation
3) Contracting a licensed engineer to conduct flood modeling and develop
conceptual designs of channel improvements.
3.1
Topographic Survey
Mid-Mountain Survey of Republic, Washington was retained to develop a topographic
map of the site. Measurement methods used for surveying on the project included
Conventional Total Stations, RTK GPS, and UAV photogrammetry. Each site uses the
Washington State Plane North (NAD83/11) coordinate system, with elevations derived
from NAVD88. This Chewelah Creek/ Colville River Restoration Project’s control was
established by post processing static GPS data with the NGS OPUS processing service.
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UAV photogrammetry included setting photo targets / ground control points (GCPs) at
the site and surveying them with RTK GPS. Then a multirotor UAV was flown between
200 and 300 feet above ground level (AGL) to capture approximately 1200, 20megapixel, digital photos of the sites. The photos and GCPs where then processed to
produce orthophotos (aerial photos) and digital surface models (DSM), which provides an
elevation for each pixel of the orthophoto. Finally, the orthophoto and DSM were used to
extract ground points and break lines to create a topographic surface and contour lines
suitable for civil engineering design.
The Chewelah Creek Stream Improvement project primarily focused on surveying
centerline and cross-section profiles of the Colville River and Chewelah Creek. RTK
GPS was used to measure approximately 1500 feet of creek centerline and 11 crosssections at this site. UAV photogrammetry was used to capture approximately 60 acres of
farmland adjoining the creek and river and was used to supplement data used in the crosssections which in some locations exceeded 1300 feet in width. The GCPs used for this
survey were removed after the photos were captured since they were placed in fields that
were actively farmed.
The end result of the topographic surveys consisted of a high-resolution aerial map of
approximately 25 acres (Figure 3), channel centerline profiles, and cross-sections for the
relevant sections of Chewelah Creek and the Colville River, with five cross-sections on
each stream. Surveyor maps, surveyed stream profiles, and cross-sections are attached to
this Memorandum as Attachment 1.
3.2
Wetland Delineation
The WNR Group retained Jim Gleaton of Williamson Consulting in Colville Washington
to conduct a wetland delineation and categorization for the project site. The delineation
encompassed roughly 25 acres adjacent to the Colville River and Chewelah Creek. The
wetlands were categorized using Ecology’s Eastern Washington Wetlands Rating System
(2015). The wetlands were primarily classified as Category II Riverine Wetlands. The
majority of the land within the project area was classified as wetlands, with two areas
within the project site being classified as uplands. The upland areas include a large pile of
spoils dating back to the dredging of the river, and another area that had sufficient nonwetland plant species to justify its classification as non-wetland.
Because the Wetland Delineation Report indicates that wetlands cover a substantial
portion of the project area, any ground-disturbing or filling activities at this site will
likely impact wetlands and require mitigation. However, the report also indicates that
there are significant opportunities to enhance wetland functions and values at the site,
meaning that this project could potentially be self-mitigating through wetland restoration
and enhancement activities included in the project scope. A copy of the wetlands report
is included in Attachment 2.
3.3
Flood Modeling
The WNR Group retained Cunningham Engineers of Colville, Washington to complete
the flood modeling and engineering tasks for the feasibility analysis. The flood modeling
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entailed evaluation of the channel capacity of Chewelah Creek and the Colville River for
peak flows during 100-year and 25-year storms.
Existing conditions were assessed using aerial photos, site visits, and the topographic
survey. The valley topography at the project site is noted as having very little change.
The existing meander corridor is unnaturally narrow and bermed on the sides, making it
highly susceptible to breakouts during flood conditions. These conditions magnify flood
effects, with flat topography maximizing flood coverage and drainage being restricted by
the narrow-dredged channel.
Information from USGS, topographic surveys, channel cross-sections, and centerline
surveys was used to calculate flood volumes. The flood volumes calculated for the 100year storm were 11,026 cfs for the Colville River and 2,757 cfs for Chewelah Creek. For
the 25-year storm, the volumes were 6,469 cfs for the Colville River and 1,761 cfs for
Chewelah Creek. Flood modeling was conducted to estimate what combination of crosssection width and flood depth would allow the 100-year and 25-year flood to pass and
stay within adjacent landforms. For a 100-year flood event, a cross-section width of 110
feet for Chewelah Creek determined a flood depth of 2 feet. This depth allowed flood
waters to remain about one foot below the adjacent landforms. A cross-section width of
700 feet for the Colville River determined a flood depth of 5 feet. This depth is 1.5 ft
above adjacent landforms. Hydraulic calculations determined that a floodway width of
1400 feet and depth of 3.5 feet would allow flooding to remain even with the landforms.
For a 25-year flood event, a floodway cross-section width of 110 feet for Chewelah
Creek was analyzed to have a flood depth of 1.5 feet. A floodway cross-section width of
700 feet for the Colville River determined a flood depth of 3.5 feet.
TABLE 1: REQUIRED FLOODWAY DIMENSIONS FOR FLOOD EVENTS
Stream
Colville River
Colville River
Chewelah Creek
Chewelah Creek

Flood Event
100 Year
25 Year
100 Year
25 Year

Flood cfs
11,026
6,469
2,757
1,761

Floodway Width
1,400 ft.
700 ft.
110 ft.
110 ft.

Flood Depth
3.5 ft.
3.5 ft.
2 ft.
1.5 ft.

Widened floodways on each stream were proposed to reduce restrictions to flood flow.
The proposed floodways were conceptually designed to accommodate the 25-year flood
flow. To accommodate these flows, the proposed floodway cross section on Chewelah
Creek is 110 ft. wide and 2 ft. deep, and the proposed cross section on the Colville River
is 700 ft. wide and 3.5 ft. deep. Actual constructed floodway widths would depend on
landowner preferences, but would require enough width to allow permanent
establishment of riparian vegetation, and to create a measurable reduction in the
frequency and duration of annual flooding. The engineering report and associated
engineering drawings are provided in Attachment 3.
4.0 GEOLOGIC/HYDROGEOLOGIC CONCEPTUAL MODEL
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The WNR Group reviewed the Washington Division of Geology and Earth Resources
geologic map for northeastern Washington (1991). The geologic map revealed that the
subject site is underlain by Pleistocene Age glacial and alluvial sands and gravel
deposited over bedrock in the Chewelah Creek/ Colville River area. Bedrock in the
highlands above the valley floors consists of Precambrian Age metasedimentary
(shale/slate) rocks. Figure 4 presents a geologic map of the project site area.
Data was reviewed of aquifer characteristics on well logs in the vicinity of the Site.
Based on geologic exploratory results found in well logs, the Chewelah Creek/ Colville
River in the area of the site appears to be filled with sands and gravels associated with
glacial and alluvial deposits, over clay that confines the lower Colville Valley Aquifer.
The lower aquifer is found below the clay at depths of approximately 200-300 feet below
grade. Groundwater in the deeper confined aquifer beneath the site appears to have
hydraulic heads which rise to depths of approximately 40-80 feet below grade near the
site, and appears to have yields greater than 50 gpm.
Groundwater is inferred to be recharged in the highlands of Chewelah Creek/ Colville
River by snow pack melt and precipitation and flows through the tributary shallow
unconfined aquifers and directly to surface waters in the Colville River, or losing water to
the lower aquifer.
Several hydrogeologic reports were readily available for the area that were prepared by
the USGS, Ecology, and other entities. Two reports specifically addressed the
hydrogeology within the Colville Valley. These two reports were completed by the
USGS in 2003 and 2004 for the WRIA 59 Watershed Planning Unit and are listed in the
bibliography of this report. In summary, the hydrogeologic reports identify a shallow
unconfined silt-sand-gravel aquifer in glaciofluvial sediments east of the site, typically
found in the tributary valleys. This shallow aquifer pinches out at the valley floor, and
shallow groundwater appears to be infiltrating to the lower aquifer at the Colville River
valley walls. A deeper confined aquifer is present throughout the Colville Valley. This
lower aquifer typically has higher yields. However, yields may vary greatly depending
on silt content (Kahle and Ely, 2004). This aquifer is the main water supply for the
valley floor.
It appears that the lower portions of Chewelah Creek and the Colville River, may be
perched on top of less permeable soils deposited within the Colville River valley. These
low permeable soils may enhance the flooding of the area due to a low probability of
water infiltrating into the substrate. A review of the USDA NRCS soils map of Stevens
County (Figure 5) shows that most of the site is underlain by Bossburg muck (Soil Map
Unit #37). This soil is classified as Farmland of statewide importance. It is typically
derived from a parent material of mixed volcanic ash and alluvium. The soil is classified
as “very poorly drained” and is frequently flooded.
5.0 DESIGN OF PROPOSED MITIGATION PROJECT
The WNR Group retained Cunningham Engineers of Colville, Washington to assist the
preliminary design of a floodplain restoration project. The proposed project would
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construct a high-flow channel on Chewelah Creek near its confluence with the Colville
River, and widen the floodways of Chewelah Creek and the Colville River. The
preliminary engineering design for the Chewelah Creek/ Colville River Restoration
Project is included in this Memorandum as Attachment 3.
The following is a summary of the proposed project for the Chewelah Creek/ Colville
River:
• A new floodway channel will be constructed on Chewelah Creek to reduce flood
volume in the main channel during seasonal high flows. The side channel is
designed to carry up to 40% of the 100-year flood volume (1,102 cfs).
•

A floodway weir will be constructed to direct sediment into the side channel and
reduce aggradation of the main channel during flood conditions.

•

Streambarbs will be employed along the main channel to dissipate flow energy,
prevent erosion, and maintain alignment between the stream channel and the
floodway weir.

•

The side channel is designed to allow full summer flow to remain in the existing
channel, with the side channel being dry during non-flood conditions.

•

The side channel will also allow the lower section of Chewelah Creek to flow in a
manner more similar to its historic course, prior to the development of the valley
and dredging of the river system;

•

The side channel will require periodic cleanout of sediment buildup during nonwetted times of year.

•

Widened floodways are also conceptually proposed for Chewelah Creek and the
Colville River to reduce restrictions to flood flow, reconnect the channel to the
floodplain, and allow for riparian restoration and enhancement within this new
meander corridor (See Page 4 of Attachment 3). The conceptual floodways are
designed to accommodate flows from the 25-year flood. Actual floodway
dimensions and design will vary depending on landowner preferences and other
site factors.

FIGURE 3: ESTIMATED EARTH QUANTITIES
The soil materials removed during floodway construction could be used to amend adjacent
fields, as long as compliance is maintained with state and federal laws protecting
wetlands.
Chewelah Creek Floodway:
110 ft wide x 2 ft deep x 465 ft long = 102,300 cu. ft. = 3,789 cu. yds.
Colville River Floodway:
700 ft wide x 3.5 deep x 765 ft long = 1,874,250 cu. ft. = 69,417 cu. yds.
New Diversion Floodway-Chewelah Creek:
44 ft wide x 2.5 ft deep x 500 ft long = 55,000 cu. ft. = 2,037 cu. yds.
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The Chewelah Creek/ Colville River Restoration Project site conditions are amenable to a
floodplain restoration project. Landowner support, financial cost, and the ability to obtain
required permits are limiting factors in completing the proposed project. At this point,
additional consultation is needed between property owners, agencies, and technical
professionals to further evaluate the conceptual proposals, discuss specific design
elements, and evaluate alternatives. Following these discussions, additional research and
design will likely be required.
Hydrologic conditions at the project site are influenced by factors well outside the project
scope. Flooding within the project area is partly caused by downstream “bottlenecks”
which are outside the project area, and the proposed project treatments are not sufficient
to solve these downstream issues. The hydrology of the Colville River Valley has been
historically modified at a basin-wide scale, and therefore restoration measures are needed
at a similarly large scale to make a significant impact. The scope of the proposed project
is not large enough to completely alleviate the severe seasonal flooding that occurs on
this section of the river. However, the feasibility study indicates that the project will
make some reduction in the severity and duration of seasonal flooding, reduce mass
wasting and other erosion, and improve instream and riparian habitat. If successful, this
project could also serve as a model for further floodplain improvement projects by
landowners in the Colville Valley.

6.0
NEB INTERPRETATION
The Chewelah Creek and Colville River Restoration Project proposes to improve the
instream and riparian habitat in the lower reach of Chewelah Creek and the confluence of
Chewelah Creek and the Colville River. The project is focused on portions of Chewelah
Creek and the Colville River that were historically dredged and straightened. The project
will improve riparian habitat, bank stabilization, create a braided channel, improved
channel terracing, installation of large woody debris and remaindering of the channel.
The project will improve hydrologic functions of the stream and floodplain, which in turn
will improve natural ecological functions within the stream and river.
The proposed project in Chewelah Creek/ Colville River is proposed as a project to
enhance Net Ecological Benefit within the WRIA 59 watershed under the RCW 90.94
process. The project will have multiple effects from: 1) reducing flooding of the
agricultural fields near the confluence, 2) reducing erosion of the stream banks at the
confluence of the two surface water bodies, 3) reducing sedimentation in the Colville
River, and 4) enhancing fisheries habitat in the area of the project. In summary, the
proposed project appears to be a Net Ecological Benefit (NEB) to the watershed.
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7.0
CONCLUSIONS AND FINDINGS
The WNR Group has developed this Technical Memo to present the data collected from
the Chewelah Creek/ Colville River Restoration Project Feasibility Analysis. This
project was developed by the WRIA 59 Watershed Planning Unit in the Colville River
South subbasin for the WRIA 59 RCW 90.94 domestic well consumptive use assessment
and Watershed Plan Addendum. The feasibility study has developed the following
findings:
•

A new high-flow floodway channel on Chewelah Creek would reduce flood volume and
sediment aggradation in the main channel.

•

A 700 ft. wide floodway on the Colville River and a 110 ft. wide floodway on Chewelah
Creek would provide the necessary corridor to pass flood flows from the 25-year flood
event. However, in future designs, the floodway dimensions may vary based on
additional factors such as project cost, landowner objectives, and existing infrastructure.

•

Developing a widened floodway would provide both the Colville River and Chewelah
Creek with a new sustainable meander corridor that would enhance riparian vegetation,
improve wildlife habitat, reduce erosion, and reduce seasonal saturation of agricultural
fields.

•

To maximize the effectiveness of this project, further study should be conducted in the
future along the Colville River downstream to Schmidelkofer Rd., with the aim of
defining a sustainable meander corridor capable of passing 25-year flood flows for the
entire extent between Highway 395 and Schmidelkofer Rd.

•

Additional stakeholder discussions, studies, and design work are needed for the project to
move forward.

•

The proposed project is expected to provide wetland enhancement through improvement
of wetland plant species diversity and composition, and conversion of two upland sites to
wetlands. The project is expected to provide wildlife habitat enhancement through
establishment of diverse riparian vegetation and mature trees within the channel
migration zone. The project is expected to provide water quality improvement through
reduction of mass wasting and sheet runoff erosion on agricultural fields. There is a
fairly low risk of failure of these project elements – even if the project fails to
significantly reduce flood impacts, these environmental benefits can still be expected to
occur.

•

If this project can successfully achieve a net improvement in flood severity, agricultural
viability, channel/ floodplain connectivity, and riparian habitat enhancement, it could
serve as a model for further floodplain improvement projects by landowners in the
Colville Valley.

•

The proposed project would provide a NEB to the watershed.
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Figure 1: Project Location within Watershed
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Figure 2: Subject Parcel Map
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Figure 3: Aerial Drone Photo
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Figure 4: Geologic Map of the Are near the confluence of Chewelah Creek and Colville River.
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Figure 5: Soil Map of Area near Confluence of Chewelah Creek and Colville River.
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ATTACHMENT 1
SURVEYOR MAPS AND CROSS SECTIONS

CHEWELAH X5 (5+04.92): 7+61.26
N: 475153.52 E: 2396619.49

CHEWELAH CREEK CL: 5+04.92
N: 475047.77 E: 2397373.37
5+22

Chewela

COLVILLE X5 (8+10.57): 4+35.34
N: 475020.28 E: 2397664.30

Chewe
lah Cre
ek

5+00

h X5

COLVILLE X2 (1+42.38): 3+72.11
N: 474925.72 E: 2396953.87

CHEWELAH CREEK CL: 3+86.06
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ATTACHMENT 2
WETLAND DELINEATION REPORT

Wetland Delineation
And Categorization
Portions of Parcels 2599800,2599700
2600300 & 2600500
Section 23, T. 32 N. R. 40 E.W.M.
Confluence of Chewelah Creek
and Colville River.
PREPARED BY:
Jim Gleaton
Wiliamson Consulting, 270 S. Main, Colville, WA
September, 2019
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At your request, I completed an on-site wetland delineation and categorization on portions of Parcels
2599800,2599700, 2600300 and 2600500 in Section 23 T.32 N. R. 40 E.W.M., in Stevens County. The
Wetlands were delineated using wetland identification protocols identified in the 1987 Corps of Engineer
Wetland Delineation Manual (Regional Supplement ~ Western Mountains, Valleys, and Coast Region
(Version 2.0) adopted by Stevens County and Washington State in March of 2011.

The wetland were Categorized using Ecology's Eastern Washington Wetland Rating System (Jan. 2015).
These are Category II "Riverine" wetlands (see Maps). Stevens County's Critical Areas Ordinance requires a 150 buffer from the delineated wetland boundary. Normaly the wetlands associated with the
Colville River are "Slope Wetlands" however, at the confluence of Chewelah Creek and the Colville Riv
er there are several sand bars in the Colville River Channel. Because the proposed project is mostly
dovmstream of that confluence and these sand bars are between the Ordinary High Water Marks of the
Colville River, I decided to use the "Riverine" wetland rating worksheets to rank this wetland.
Chewelah Creek and the Colville River are both Type 1 waters of the state, they both have a 150 buf
Stevens County.

Sand bar just downstream of the confluence of the two streams.

The National Wetland Inventory Map prepared by the U.S. Fish and Wildlife Service, shows these areas
as PEMl Ad, which means they are listed as a drained phase wetland because of the dredging of the C
ville River which has altered the natural hydrology, lowering it 3 to 5 feet during a large part of the g
ing season. The USDA Natural Resources Conservation Service maps these soils as Bossburg Muck,
which are dark surface and mottles are present in the profile. These mottles reflect a seasonal high wate
table, but remain after the hydrology was modified. I relied on the existing plant community to determin
the presence of absence of the wetland. There is not sufficient evidence to call the cropped portion of t

area a non-wetland. Where there was sufficient FACU plants, I mapped those areas as Upland. I have
included aerial photography (Google Earth), dating back to 2003 that I used to help me understand the
cropping history, and changes in hydrology where visible.
A large pile of "spoils" (material excavated from the area below the confluence) is shown on the base
as an Upland site. This is an area of non-native sandy gravel material, that has mostly FACU plants on
There is also a large patch of what looks to me like Poison Hemlock (Conium maculatum). It has been
sprayed with a herbicide to try kill it but there is a lot of young plants coming in the understory. If this
actually is Poison Hemlock, it is very poisonous and contact with the roots or sap should be avoided.
would recommend that the Stevens County Weed Board be contacted to confirm the identity of this pla
I hope I am wrong but better safe than sorry.

Note dead plants in background, this is a young plant pulled
fi-om the understory of the sprayed area.
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MODIFIERS

In order to more adequately describe the wetland and deepwater habitats one or more of the water regime, chemistry,
soil, or SDCcial modifiers mav be aoDlied at the class or lower level in the hierarchv. The farmed modifier mav also be aoDlied to the ecoloaical svstem.
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Wetland name or number

RATING SUMMARY - Eastern Washington
Name of wetland (or ID #):

Chewelah Creek Project

Date of site visit:

Trained by Ecology? B Y e s D No

Rated by Jim Gleaton

Date of training

Wetland has multiple HGM c l a s s e s ?

HGM C l a s s used for rating Riverine

N O T E : Form is not complete with out the figures requested [figures can be
Source of base aerial photo/map Google Earth

2011

a

Yes B

No

combined).

(based on functions B or special charactenstics B

OVERALL WETLAND CATEGORY

9/3/2019

)

1. Category of wetland based on FUNCTIONS
Score for each
function based
on three
ratings

Category I - Total score = 2 2 - 2 7
CategoryII-Total score = 1 9 - 2 1
Category III - Total score = 1 6 - 1 8
Category IV - Total score = 9 - 1 5

X

{order of ratings
FUNCTION

Hydrologic

Habitat

isrjot
important)

Improving
Water Quality
List appropriate rating (H, M, L)

Site Potential
Landscape Potential
Value

L
M
H

M
M
H

M
H
M

Total

Score B a s e d on
Ratings

6

7

7

20

9
8
7
7
6
6
5
5
4
3

=
=
=
=
=
=
=
=
=
=

H.H.H
H.H.M
H,H,L
H,M,M
H.M.L
M.M.M
H.L.L
M.M.L
M,L.L
L, L, L

2. Category based on SPECIAL CHARACTERISTICS of wetland
CHARACTERISTIC

Category

Vernal Pools
Alkali
Wetland of High Conservation Value
Bog and Calcareous F e n s
Old Growth or Mature Forest - slow growing
Aspen Forest
Old Growth or Mature Forest - fast growing
Floodplain forest
None of the above

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1, 2015
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Wetland name or number

Maps and Figures required to answer questions correctly for Eastern Washing
Depressional Wetlands
Map of:
Cowardin plant classes and classes of emergents
Hydroperiods (including area of open water for H 1.3)
Location of outlet [can be acfcfed to map of fiydroperiods)
Boundary of area within 150 ft of the wetland {can be added to another figun
Map of the contributing basin
1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website
Screen capture of list of TMDLs for WRIA in which wetland is found (website)

To answer questions:
D 1.3.H 1.1,H 1,5
D 1.4, H 1.2, H 1.3
D 1.1, D 4 . 1
D 2.2, D 5.2
D 5.3
H2.1,H2.2,H2.3

Figure #

D3.1,D3.2
D3.3

Riverine Wetlands
Map of.
To answer questions:
Cowardin plant classes and classes of emergents
H 1.1. H 1.5
Hydroperiods
H 1.2, H 1.3
R 1.1
Ponded depressions
Boundary of area within 150 ft of the wetland [can be added to another figurt R 2.4
R 2.2. R 2.3, R 5.2
Map of the contributing basin
Plant cover of trees, shrubs, and herbaceous plants
R 1.2. R 4.2
Width of wetland vs. width of stream {can be addedto another figure)
R4.1
H 2.1. H 2.2. H 2.3
1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website R 3.1
Screen capture of list of TMDLs for WRIA in which wetland is found (website) R 3.2. R 3.3

Figure #
1
3
1
1
4
1
3
2
3
3

Lake Fringe Wetlands
Map of:
Cowardin plant classes and classes of emergents
Plant cover of trees, shrubs, and herbaceous plants
Boundary of area within 150 ft of the wetland {can be added to another figurt
1 km Polygon: Area that extends 1 km from entire wetland edge - Including
polygons for accessible habitat and undisturbed habitat

To answer questions:
L 1.1, L 4 . 1 , H 1.1, H V 5
L 1.2
L2.2

Figure #

H2.1,H2.2,H2,3

Screen capture of map of 303(d) listed waters in basin (from Ecology website L 3 . 1 , L 3 . 2
Screen capture of list of TMDLs for WRIA In which wetland is found (website) L 3 . 3
Slope Wetlands
Map of:
Cowardin plant classes and classes of emergents
Hydroperiods
Plant cover of dense trees, shrubs, and herbaceous plants
Plant cover of dense, rigid trees, shrubs, and herbaceous plants
{can be added to figure above)
Boundan/ of area within 150 ft of the wetland {can be added to another figur
1 km Polygon: Area that extends 1 km from entire wetland edge - Including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website
Screen capture of list of TMDLs for WRIA in which wetland is found (website)

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1. 2015
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To answer questions:
H 1.1, H 1.5
H 1.2, H 1.3
S 1.3
S4.1

Figure U

S2.1.S5.1
H2.1,H2.2,H2.3
S3.1,S3.2
S 3.3

WSDOT Adapted Form - January 14.2015

Wetland name or number

HGM Classification of Wetland in Eastern Washington
For questions 1 - 4. the cnteha descnbed must apply to the entire unit being rated.
If the hydrologic criteha listed in each question do not apply to the entire unit being rated, you probably have a unit with
multiple HGM c l a s s e s . In this c a s e , identify which hydrologic criteria in questions 1 - 4 apply, and go to Question 5,

1, Does the entire unit meet both of the following criteha?
n

The vegetated part of the wetland is on the water side of the Ordinary High Water Mark of a body of permanent
open water (without any plants on the surface) that is at least 20 ac (8 ha) in size

B

At least 30% of the open water area is deeper than 10 ft [3 m)

•

NO - go to 2

•

Y E S - The wetland class is Lake Fringe (Lacustnne Fnnge)

2, Does the entire wetland unit meet all of the following critena?
•
•
•
B

.

•

v. ...^

The wetland is on a slope (s/ope can be very graduai),
T h e water flows through the wetland in one direction (unidirectional) and usually comes from seeps. It may
flow subsurface, as sheetflow, or in a swale without distinct banks;
The water leaves the wetland without being impounded.
NO - go to 3

•

n::

Y E S - The wetland class is Slope

N O T E : Surface water does not pond in these type of wetlands except occasionally in very small and shallow
depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 foot deep),
3, Does the entire wetland unit meet all of the following criteha?
•

The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that stream or river;

•

The overbank flooding occurs at least once every 10 years.

B

N O - g o to 4

B Y E S - The wetland class is Riverine

N O T E : The Rivenne wetland can contain depressions that are filled with water when the river is not flooding.
4, Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the surface, at some time
dunng the year. This means that any outiet, if present, is higher than the interior of the weiiarKt.
B

NO - go to 5

• Y E S - The wetland class is Depressional

5, Your wetland unit s e e m s to be difficult to classify and probably contains several different HGM c l a s s e s . For example,
seeps at the base of a slope may grade into a rivenne floodplain, or a small stream within a Depressional wetland has a
zone of flooding along its sides, G O B A C K AND IDENTIFY WHICH O F T H E H Y D R O L O G I C R E G I M E S D E S C R I B E D IN
Q U E S T I O N S 1 - 4 A P P L Y T O D I F F E R E N T A R E A S IN T H E W E T L A N D UNIT (make a rough sketch to help you decide).
Use the following table to identily the appropriate class to use for the rating system if you have several HGM c l a s s e s
present within the wetland unit being scored.

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1,2015
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Wetland name or number

NOTE; Use this table only if the class that is recommended in the second column represents 10% or more of the total
area of the wetland unit being rated. If the area of the HGM class listed in column 2 is less than 10% of the unit; classify
the wetland using the class that represents more than 90% of the total area.
HGM c l a s s e s within the wetland unit being rated

HGM C l a s s to use in rating

Slope + Rivenne

Rivenne

Slope + Depressional

Depressional

Slope + Lake Fhnge

Lake Fringe

Depressional + Rivenne (the rivenne portion

Depressional

Is within the boundary of depression)
Depressional + Lake Fnnge

Depressional

Rivenne + Lake Fhnge

Rivenne

ffyou are still uriable to determine which of the above criteria apply to your wetland, or if you have more thar} 2 HGM
classes within a wetland boundary, classify the wetland as Depressional for the rating.

N O T E S and F I E L D O B S E R V A T I O N S :
This would be a slope wetland except for the fact that at the mouth of Chewelah Creek there is a sandbar, and there is
another small one down stream about 300 - 400 ft. Even though there is a small amount of inter-OHWM sand bars I
have decided to rate this a s Rivenne.

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1. 2015
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Wetland name or number

RIVERINE WETLANDS

Points (only 1
score per box)

Water Quality Functions - Indicators that the site functions to improve water quality
R 1.0. Does the site have the potential to improve water quality?
R 1.1. Area of surface depressions within the Rivenne wetland that can trap sediments duhng a flooding
event:
Depressions cover

area of wetland

•

points = 6

Depressions cover > V^Q area of wetland

1

points = 3

Depressions present but cover < V^o area of wetland

points = 1

No depressions present

points = 0

R 1.2. Structure of plants in the wetland (areas with > 90% cover at person height; not Cowardin classes):
Forest or shrub > % the area of the wetland

points = 10

D

Forest or shrub ^3-%

•

Ungrazed, herbaceous plants > ^/g area of wetland

area of the wetland

points = 5
points = 5

Ungrazed herbaceous plants V g - ^ area of wetland

,-

Forest, shrub, and ungrazed herbaceous < V3 area of wetland
Total for R 1

points = 2
points = 0

Add the points in the boxes above

Rating of Site Potential If score I s n

12-16 = H H

6-11=BI

2

0-5 = L

3

Record the rating on the first page

R 2.0. Does the landscape have the potential to support the water quality function of the site?
R 2.1. Is the wetland within an incorporated city or within its UGA?

Yes = 2

No = 0

Yes = 1

No = 0

R 2,3. Does at least 10% of the contnbuting basin contain tilled fields, pastures, or
forests that have been clearcut within the last 5 years?

Yes = 1

No = 0

R 2,4. Is > 10% of the area within 150 ft of the wetland in land uses that generate
pollutants?

Yes = 1

No = 0

Yes = 1

No = 0

R 2,2. Does the contributing basin to the wetland include a UGA or incorporated area?

1

R 2.5. Are there other sources of pollutants coming into the wetland that are not listed
in questions R 2.1 - R 2.4?
Sources
Total for R 2
3 - 6 = Hi

lor2 = H

0= L

1

0

0

Add the points in the boxes above

Ratina of Landscape Potential If score i n

0

2

Record the rating on the first page

R 3,0, Is the water quality Improvement provided by the site valuable to society?
R 3.1. Is the wetland along a stream or river that is on the 303(d) list or on a thbutary
that drains to one within 1 mi?

Yes = 1

No = 0

R 3,2, Does the river or stream have T M D L limits for nuthents. toxics, or pathogens?

Yes = 1

No = 0

R 3,3. Has the site been identified in a watershed or local plan a s important for
maintaining water quality? (Answer YES if there is a TMDL for the drainage in which
the unit is found)-

Yes = 2

No = 0

Total for R 3
Rating of Value If score I s a

1 = MB

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1, 2015

0=L

0

2

Add the points in the boxes above
2 - 4 = HD

1

3

Record the rating on the first page

5

WSDOT Adapted Form - January 14, 2015

Wetland name or number

RIVERINE WETLANDS

Points (only 1
score per box)

Hydrologic Functions - Indicators that site functions to reduce flooding and stream erosion
R 4.0. Does the site have the potential to reduce flooding and erosion?
R 4 . 1 . Characteristics of the overbank storage the wetland provides:
Estimate the average width of the wetland perperidicular to the direction of the flow and the width of the
stream or river channel (distance between banks). Calculate the ratio: (average width of wetland)/(average
width of stream between banks).
If the ratio is more than 2
;,

points = 10

If the ratio is 1 - 2

points = 9

If the ratio is 72-< 1

points = 4

If the ratio is

points = 2

- < Yi

If the ratio is < yk

4

points = 1

R 4.2. Charactenstics of plants that slow down water velocities duhng floods: Treat large woody debris as
forest or shrub. Choose the points appropriate for the best description (polygons need to have > 90%
cover at person height. These are NOT Cowardin
classes).
Forest or shrub for more than ^f^ the area of the wetland

points = 6

Forest or shrub for > V 3 area O R emergent plants > % area

points = 4

Forest or shrub for > V10 area O R emergent plants > V3 area

points = 2

Plants do not meet above criteha

points = 0

Total for R 4

Add the points in the boxes above

Ratinq of Site Potential If score isD

4

1 2 - 1 6 = HB

6-11=01

0-5 = L

8

Record the ratinq on the Tir<it paqe

R 5 0. Does the landscape have the potential to support the hydrologic functions of the site?
R 5.1, Is the stream or river adjacent to the wetland downcut?

Yes = 0

No = 1

0

R 5.2. Does the up-gradient watershed include a UGA or incorporated area?

Yes = 1

No = 0

1

R 5.3, Is the up-gradient stream or river controlled by dams?

Yes = 0

No = 1

1

Add the points in the boxes above

2

Total for R 5
Rating of Landscape Potential If score i n

3 = HB

1 or 2 = 0

0=L

Record the rating on the first page

R 6.0. Are the hydrologic functions provided by the site valuable to society?
R 6.1. Distance to the nearest areas downstream that have flooding problems?
Choose the description that best fits the site.
The sub-basin immediately down-gradient of the site has flooding
problems that result in damage to human or natural resources

2
points = 2

Surface flooding problems are in a sub-basin farther down-gradient

points = 1

No flooding problems anywhere downstream

points = 0

R 6.2. Has the site been identified a s important for flood storage or flood conveyance
in a regional flood control plan?
Total for R 6
Rating of Value If score ls:B

Yes = 2

No = 0

Add the points in the boxes above
2-4 = m

1 = ivn

Wetland Rating System for Eastem WA: 2014 Update
Rating Form - Effective January 1.2015
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0
2

Record the rating on the first page
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Wetland name or number
T h e s e questions apply to wetlands of all HGM c l a s s e s .

(only 1 score
per box)

HABITAT FUNCTIONS - Indicators that site functions to provide important habitat
H 1.0. Does the wetland have the potential to provide habitat for many species?
H 1.1. Structure of plant community:
Check the Cowardin vegetation classes present and categories of emergent pianis. SJze ihfeshoki for
each category is > - % acor> = 10% of the wetland if wetland is < 2.5 ac.
•
Aquatic bed
D Emergent plants 0 - 12 in (0-30 cm) high are the highest layer
and have > 30% cover
4 or more checks: points = 3
fl Emergent plants > 12 - 40 in (> 30-100 cm) high are the highest
3 checks: points = 2
layer with >30% cover
2 checks: points - 1
•

Emergent plants > 40 in (> 100 cm) high are the highest layer

' '

1

1 check: points = 0

with >30% cover
0

Scrub-shrub (areas where shrubs have > 30% cover)

•
Forested (areas where trees have > 30% cover)
H 1.2. Is one of the vegetation types Aquatic Bed?

Yes = 1

No = 0

0

H 1,3. Surface water
H 1.3.1.

H 1.3.2.

Does the wetland have areas of open water (without emergent or shrub plants) over
at least VA ac O R 10% of its area dunng the March to early June O R in August to the
end of September? Answer YES for Lake Fringe wetlands.
a Y e s = 3 points & go to H 1.4
No = go to H 1.3.2
Does the wetland have an intermittent or permanent, and unvegetated stream within
its boundaries, or along one side, over at least Va ac or 10% of its area? Answer yes
only if H 1.3.1 is No.
D Yes = 3

3

No = 0

H 1.4. R i c h n e s s of plant species
Count the number of plant species in the wetland that cover at least lOft^. Different patches of the same
species can be combined to meet the size threshold. You do not have to name the species. Do not include
Eurasian milfoil, reed canarygrass, purple loosestrife, Russian olive, Phragmites, Canadian thistle, yellowflan iris and saffnedar
fTamahsk)
# of species
5
Scoring: > 9 species: points = 2
4 - 9 species: points = 1
< 4 species: points = G
H 1.4. Intersoersion of habitats

1

Decide from the diagrams below whether interspersion among t^^pes of plant structures
(described in H 1.1). and unvegetated areas (open water or mudflats) is high, moderate, low, or none.
Use map of Cowardin and emergent plant classes prepared for questions H 1.1 and map of open water
from H 1.3. If you have four or more plant classes or three classes and open water, the rating is always

2
None = 0 points

All three diagrams in

Low = 1 point

3 points

KpM
V

t

C^t?^.

/<^^"T~-0^r\

this row are HIGH =

. M o d e r a t e = 2 points

]

V

[

/
V .

^T^-

i

— /

i j " ^ '
RIpahan braided channels with 2 classes

Wetland Rating System for Eastem WA: 2014 Update
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Wettand name or number
H 1.6. Special habitat features:
Check the habitat features that are present in the wetland The number of checks is the number of points.
D Loose rocks larger than 4 in O R large, downed, woody debris (> 4 in diameter) within the area of
surface ponding or in stream.
•
Cattails or bulrushes are present within the wetland.
2
D Standing snags (diameter at the bottom > 4 in) in the wetland or within 30 m (100 ft) of the edge.
•
Emergent or shrub vegetation in areas that are permanently inundated/ponded.
•
Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 45
deqree slope) O R signs of recent beaver activity
D Invasive species cover less than 2 0 % In each stratum of vegetation [canopy, sub-canopy,
shrubs, herbaceous, moss/oround
cover)
Total for H 1
Add the points in the boxes above
9
Ratinq of Site Potential If Score IEQ
15-18 = «
7 - 1 4 = Dn
0-e = L
Rennrd the rating nn thf tir^l n»gf>
H 2.0. Does the landscape have the potential to support habitat functions of the site?
H 2.1 Accessible habitat (only area of habitat abutting wetland). If total accessible habitat is:
Calculate:
0 % undisturbed habitat

+

(

70 % moderate & low intensity land uses / 2 ) = 3 5 %

> V3 (33.3%) of 1 km Polygon
[
20 - 3 3 % of 1 km Polygon
10 - 1 9 % of 1 km Polygon
< 1 0 % of 1 km Polygon
H 2 . 2 . Undisturbed habitat in 1 km Polygon around wetland.
Calculate:
0 % undisturbed habitat

+

(

,
'

points
points
points
points

- 3
=2
=1
=0

9 0 % moderate & tow intensity land uses / 2 ) = 4 5 %

\d habitat > 50% of Polygon
- points = 3
Undisturbed habitat 10 - 50% and in 1 - 3 patches
points
\d habitat 1 0 - 5 0 % and > 3 patches
points = 1
Undisturtoed habitat < 1 0 % of 1 km Polygon
points
H 2.3 Land use intensity in 1 km Polygon:
> 5 0 % of 1 km Polygon is high intensity land use
points =
Does not meet critenon above
points
H 2.4. The wetland is in an area where annual rainfall is less than 12 in, and its water regime is not
influenced by irrigation practices, dams, or water control structures. Generally, this means outside
boundaries of reclamation areas, irrigation districts, or reservoirs
Yes = 3
No
Total for H 2

3
=2
=0
(-2)
=0

4-9 = U

1-3=M

<1 = L

0

0

=0

Add the points in the boxes above

Ratinq of Landscape Potential If Score •

3

6

Record the ratina on the first paae

H 3 . 0 . Is the habitat provided by the site valuable to society?
H 3 . 1 . Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the
highest score that applies to the wetland being rated.

;
1
;

Site meets ANY of the following critena:
D It has 3 or more pnority habitats within 1 0 0 m (see Appendix B )
D It provides habitat for Threatened or Endangered species (any plant or
animal on state or federal lists)
It is mapped as a location for an individual W D F W species
It is a Wetland of High Conservation Value a s determined by the
Department of Natural Resources
0 It has been categonzed as an important habitat site in a local or regional
comprehensive plan, in a Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats within 100 m (see Appendix B )
Site does not meet any of the criteha above

points = 2

1

B
n

Ratinq of Value If Score IsO

2=HB

1 = IV1I

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1, 2015
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points = 1
points = 0

Record the rating on the first page
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NOTE: A wettand may meet the criteria for more than one set of speciat characteristics.
appfy. NOTE: All wetlands should also be characterized based on their functions.

Record aii those that

Wetland Type

Category

Check off any critena that appfy to the wetland List the category when the appropriate criteha are met.
S C 1 . 0 . Vernal Pools
Is the wetland less than 4000 ft^, and does it nneet at least two of the following cnteha?
D
Its only source of water is rainfall or snowmelt from a small contnbuting basin and has no
groundwater input.
•
Wetland plants are typically present only in the sphng; the summer vegetation is typically upland
annuals. If you find perennial, obligate, wetland plants, the wetland is probably NOT a vernal
pool
D
The soil in the wetland is shallow [< 1 ft (30 cm) deep] and is undehain by an impermeable layer
such a s basalt or clay.
D
Surface water is present for less than 120 days during the wet season.
O Y e s - G o t o S C 1.1
• No = Not vernal pool
S C 1.1. Is the vernal pool relatively undisturbed in February and March?
• Y e s - Go to S C 1.2
• No = Not a vernal pool with special characteristics
S C 1.2.
Is the vernal pool in an area where there are at least 3 separate aquatic resources within
0.5 mi (other wetlands, rivers, lakes etc.)?
D Y e s = Category II
• No = Category HI
S C 2.0. Alkali wetlands
Does the wetland meet one of the following critena?
•
The wetland has a conductivity > 3.0 m S / c m .
B
The wetland has a conductivity between 2.0 and 3.0 m S , and more than 50% of the plant cover
in the wetland can be classified as "alkali" species (see Table 4 for list of plants found in alkali
sy stents).
•
If the wetland is dry at the time of your field visit, the central part of the area is covered with a
layer of salt.
;.
O R does the wetland unit meet two of the following three sub-criteria?
a
Salt encrustations around more than 7 5 % of the edge of the wetland
D
More than VA of the plant cover consists of species listed on Table 4
•
A pH above 9.0. All alkali wetlands have a high pH, but please note that some freshwater
wetlands may also have a high pH. Thus. pH alone is not a good indicator of alkali wetlands.
•
Y e s = Category I
B No = Not an alkali wetland

, • .•

u

S C 3 ^ . Wetlands of High Conservation Value (WHCV)
S C 3.1. Has the W A Department of Natural Resources updated their website to include the list of
Wetlands of High Conservation Value?
• Y e s - Go to S C 3.2
B No - Go to S C 3.3
S C 3.2.
Is the wetland listed on the W D N R database as a Wetland of High Conservation Value?
• Y e s = CategoryI
B No = Not WHCV
S C 3.3.
Is the wetland in a SectionyTownship/Range that contains a Natural Heritage wetland?
http.//vmvv1 •":
.rasearch.'iA'nhpwetlanas pdf
• Y e s - C o n t a c t WNHP/WDNR and to S C 3 . 4
B No = Not WHCV
SC 34.
Has W D N R identified the wetland within the SfT/R as a Wetland of High Conservation Value and
listed it on their website?
n Y e s = Category I
B No = Not WHCV

Wetland Rating System for Eastem WA: 2014 Update
Rating Form - Effective January 1, 2015
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Wetland name or number
S C 4.0. Bogs and Calcareous F e n s
Does the wetland (or any part of the wetland unit) meet both the cnteha for soils and vegetation in bogs or
calcareous fens? Use the key below to identify if the wetland is a bog or calcareous fen. If you answer
ves vou witi stifl need to rate the wettand based on its functions.
S C 4.1
Does an area within the wetland have organic soil horizons (i.e., layers of organic soil), either
peats or mucks, that compose 16 in or more of the first 32 in of the soil profile? S e e Appendix C
for a field kev tn identifv nrnarjic soils
• Y e s - Go to S C 4.3
• N o - G o to S C 4.2
S C 4.2,
Does an area within the wetland have organic soils, either peats or mucks, that are less than 16
in deep over bedrock or an impermeable hardpan such as clay or volcanic ash, or that are
floating on top of a lake or pond?
• Y e s - Go to S C 4.3
• No = Is not a bog for rating
S C 4.3,
Does an area within the wetland have more than 70% cover of m o s s e s at ground level AND at
least 30% of the total plant cover consists of species in Table 5?
n Y e s = Categoryl bog
• No - Go to S C 4.4
'
N O T E : If you are uncertain about the extent of m o s s e s in the understory. you may substitute
that criterion by measuring the pH of the water that seeps into a hole dug at least 16 in deep, If
the pH IS less than 5.0 and the plant species in Table 5 are present, the wetland is a bog,
S C 4,4,
Is an area with peats or mucks forested (> 30% cover) with subalpine fir, western red cedar,
western hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine,
AND any of the species [or combination of species) listed in Table 5 provide more than 30% of

S C 4.5.

S C 4,6,
D
•

-

.,

•••

'

n Y e s = Category I bog
a No - Go to S C 4.5
Do the species listed in Table 6 comprise at least 20% of the total plant cover within an area of
peats and mucks?
a Y e s = Is a Calcareous Fen for purpose of rating
• No - Go to S C 4.6
Do the species listed in Table 6 compnse at least 10% of the total plant cover in an area of peats
and mucks, AND one of the two following conditions is met:
Marl deposits [calcium carbonate ( C a C O s ) precipitate] occur on the soil surface or plant stems
The pH of free water is > 6,8 AND electrical conductivity is > 200 uS/cm at multiple locations
within the wetland
0

Y e s = Is a Category I calcareous fen

B No

Is not a calcareous fen

S C 5.0. Forested Wetlands
Does the wetland have an area of forest rooted within its boundary that meets at least one of the following
three criteria? (Continue onV if you have identified that a forested class is present in question H 1.1)
B
The wetland is within the 100 year floodplain of a river or stream
B
Aspen [Popuius tremuloides) represents at least 20% of the total cover of woody species
B
There is at least 3^ ac of trees (even in wetlands smaller than 2.5 ac) that are "mature" or "oldgrowth" according to the definitions for these priority habitats developed by W D F W ( s e e
definitions in question H3.1)
B Y e s - Go to S C 5.1
B No = Not a forested wetland with special characteristics
S C 5 . 1 . Does the wetland have a forest canopy where more than 50% of the tree species (by cover) are
slow growing native trees ( s e e Table 7)7
a Y e s = Category I
n N o - G o to S C 5.2
S C 5,2,
Does the wetland have areas where aspen {Popuius tremuloides) represents at least 20% of
the total cover of woody species?
0 Y e s = Category I
B N o - G o to S C 5.3
S C 5.3.
Does the wetland have at least VA acre with a forest canopy where more than 50% of the tree
species (by cover) are fast growing species ( s e e TaWe 7 ) ?
B Y e s = Category II
B N o - G o to S C 5.4
SC 5 4.
Is the forested component of the wetland within the 100 year floodplain of a river or stream?
D Y e s = Category II
B No = Not a forested wetland with special characteristics
Category of wetland based on Special Characteristics
Choose the highest rating if wetland falls into several categories
if you answered No for all types, enter "Not Applicable" on Summary Form

Wetland Rating System for Eastem WA: 2014 Update
Rating Form - Effective January 1, 2015
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Wetland name or number

Appendix B: WDFW Priority Habitats in Eastern Washington
Priority habitats listed by W D F W (see complete descnptions of W D F W pnority habitats, and the counties in which they
can be found, in: Washington Department of Fish and Wildlife, 2008, Priority Habitat and Species List, Olympia.
Washinaton. 177 DD,
htLp;//wdfvv.vv:,-!
" 3uuns/00165yvvdfwUu1b5-pdf or a c c e s s the list from here:
http ^%dfi^-f.ws ; •
;vation/phs/iist'
Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE
independent of the land use between the wetland unit and the priohty habitat
D
•

Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0,4 ha).
Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native
fish and wildlife [full descriptions in WDFW PHS

^

D

This question is

report).

composition and structural charactenstics due to the influence of fire, climate, and soils. In general, stands will
be >150 years of age, with 10 trees/ac (25 trees/ha) that are > 21 in (53 c m ) dbh, and 1-3 snags/ac (2.5-7,5
snags/ha) that are > 12-14 in (30-35 cm) diameter. Downed logs may vary from abundant to absent. Canopies
may be single or multi-layered. Evidence of human-caused alterations to the stand will be absent or so slight
as to not affect the ecosystem's essentia! structures and functions. Mature forests - Stands with average
diameters exceeding 21 in (53 cm) dbh; crown cover m a y b e less than 100%; decay, decadence, numbers of
snags, and quantity of large downed material is generally less than that found in old-growth; 80-200 years old
west and 80-160 years old east of the C a s c a d e crest,
Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the
oak component is important {full descriptions in WDFW PHS report p. 158- see web link

above).

H

Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

g

Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in
soils, rock, ice, or other geological formations and is large enough to contain a human.

•

Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

•

Talus: Homogenous areas of rock rubble ranging in average size U,5- b.b ft (U.lb - 2.U m), composed of
basalt, andesite. and/or sedimentary rock, including riprap slides and mine tailings. May be associated with
cliffs.

g

s n a g s and Logs: i rees are considered snags ittney are aeaa or aying ana exniDit sumcient aecay
charactenstics to enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of >
20 in (51 cm) in western Washington and are > 6,5 ft (2 m) in height. Priority logs are > 12 in (30 c m ) in
diameter at the largest end, and > 20 ft (6 m) long,

n

Shrub-steppe: A nonforested vegetation type consisting of one or more layers of perennial bunchgrasses and
a conspicuous but discontinuous layer of shrubs (see Eastside Steppe for sites with little or no shrub cover).

g

c a s i s i a e Dieppe: Nonrarestea vegetaDon type aominatea oy oroaaiear neroaceous nora i^i.e.. rorasj. perennial
bunchgrasses, or a combination of both, Biuebunch wheatgrass {Pseudoroegneria spicata) is often the
prevailing cover component along with Idaho fescue (Festuca idahoensis), Sandberg bluegrass {Poa
secunda). rough fescue (F. campestris), or needlegrasses {Achnatherum spp.).

O

Juniper Savannah: All juniper woodlands.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere.
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FIGURE 3.
No TMDL set.
HYDRO PERIOD: (Stevens County Soil Survey table 15)
Water Table Depth
Season present
Soil Mapping Unit
37 - Bossburg muck
Feb. - May
0-lft.
40 - Bridgeson silt loam, drained
Feb. - Jun.
2-4ft.
55 - Chewelahfinesandy loam
Feb. - May
2-4ft.
59 - Colville Sih loam, drained
Feb. - Jun.
2-4ft.
99 - Hodgson sih loam
Feb. - April.
2-3ft
R 4.1 Ratio - width of wetland/width of Stream (100/19 = .84)

https://fDrtress.\Aa.go\iecywaterqualitvatias/map.aspx

1/2
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Topo North America™ 10
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ATTACHMENT 3
ENGINEERING REPORT

Engineer’s Report
October 27, 2019

CUNNINGHAM ENGINEERS, INC.
609D Gold Creek Loop, Colville WA 99114
Telephone (509) 684-5036 Cell (509) 680-0058
Email: earthboy2u@gmail.com

TO: Gene St. Godard
P.G., L.Hg., CWRE
WNR Group
P.O. Box 28755
Spokane, Washington 99228

Adam Cares
Stevens County Land Services
260 S. Oak St.
Colville, Washington 99141

Bryce Tolton
Mid-Mountain Surveyors
4 Mid-Mountain Lane
Republic, WA 99166

Engineer’s Report Chewelah Creek Stream Improvement
100-year and 25-year Flood Elevation Study for
Confluence of Colville River and Chewelah Creek
S23, T32N, R40E, Stevens County, WA.

References:
Signed on Oct. 27, 2019
1. WNR Group, Inc. April 17th, 2015 Memo of Conclusions for WRIA 59 Flow Subcommittee
2. September 12, 2019 site inspection with Mid-Mountain Surveyors
3. USGS StreamStat Flood Flow Calculator
4. USGS – Methods for Estimating Flood Magnitudes, Frequency in WA Fact Sheet 016-01
Attached:
1. MathCAD calculation sheets for 100-year flood estimates
2. 19017A-1 Aerial View of Project Site
3. 19017A-2 Cross-Section Location
4. 19017A-3 Flood Control Site Plan
5. 19017A-4 Floodway/Diversion Channel Typical Cross-Section
6. 19017A-5 Diversion Structure - Cross-Section
7. 19017A-6 Colville River- Chewelah Creek Centerline Profiles
8. 19017A-7 Colville River – Cross-Sections X1 & X2
9. 19017A-8 Colville River – Cross-Sections X3, X4 & X5
10. 19017A-9 Chewelah Creek– Cross-Sections X1 & X2
11. 19017A-9 Chewelah Creek– Cross-Sections X1 & X2
12. Cost estimates for channel widening excavations and instream structures per drawings
Dear Mr. St. Godard,
We have completed the Flood Elevation study for the subject area in accordance with
references 2 & 3. Mid-Mountain Surveyors surveyed ten sections; perpendicular to Colville
River and Chewelah Creek stream channels with five sections for each stream. The
capacities of Colville River and Chewelah Creek were evaluated for peak flow during 100year and 25-year storms. Using information from the above references, the volumes
calculated for the 100-year storm were 11,026 cfs for the Colville River and 2757 cfs for
Chewelah Creek. For the 25-year storm the volumes were 6469 cfs for the Colville River
and 1761 cfs for Chewelah Creek. The cross-sections are numbered facing downstream,
progressing upstream and are stationed with 0+00 at centerline with minus stations to the
left and positive stations to the right. A preliminary design for the subject stream
improvement project on Chewelah Creek and Colville River is also presented.
Page 1 of 4

100-year Flood Depths
Floodways on each stream are proposed to reduce restrictions to flood flow. A cross-section
width of 110 feet for Chewelah Creek determined a flood depth of 2 feet. This depth
allowed flood to remain about 1 ft below adjacent landforms. A cross-section width of 700
feet for the Colville River determined a flood depth of 5 feet. This depth is 1.5 ft above
adjacent landforms.
This posed the question of what combination of cross-section width and flood depth would
allow Colville River 100-year flood to pass and stay within adjacent landforms. Hydraulic
calculations determined that a floodway width of 1400 feet and depth of 3.5 feet would
allow flood to remain even with the landforms.
25-year Flood Depths
A floodway cross-section width of 110 feet for Chewelah Creek was analyzed to have a
flood depth of 1.5 feet. A floodway cross-section width of 700 feet for the Colville River
determined a flood depth of 3.5 feet. This floodway width will allow flood flow to remain
within the channel landforms.
Estimated Earth Quantities:
The soil materials removed during floodway construction could be used to amend low lying
areas in adjacent fields.
1. Chewelah Creek Floodway:
110 ft wide x 2 ft deep x 465 ft long = 102300 cu. ft. = 3789 cu. yds.
2. Colville River Floodway:
700 ft wide x 3.5 deep x 765 ft long = 1874250 cu. ft. = 69417 cu. yds.
3. New Diversion Floodway-Chewelah Creek:
44 ft wide x 2.5 ft deep x 500 ft long = 55000 cu. ft. = 2037 cu. yds.
Notes on the Hydraulic Analysis of Cross Sections
The elevations of the current water levels in each section are indicated. The slope of the
water surface between sections was used in the hydraulic calculations. The valley
topography at the project site is noted as having very little change. This has the effect of
magnifying flood effects once the valley is covered since drainage to the north is restricted
by the narrow dredged channel. The existing water surface was used as the reference for
slope as the stream bottoms are convoluted with rises and dips due the original dredging
activities and the scouring and depositions of from the yearly regimen of spring run-offs.
The Colville River has a drop of 0.56 feet in the 765 feet between cross-sections X5 to X1.
This gives a slope of an average of 0.00073 (.073%) or about 3.8 ft in 1 mile. Chewelah
Creek has a drop of 1.1 feet in the 466 feet between cross-sections X5 to X1.This give an
average slope of 0.00236 (.236%) or about 12.5 ft in 1 mile. Each cross-section has the
proposed floodway profile shown with the present water surface and with the 100- year and
25-year flood depths. The average flood elevation for the Colville River is 1644 feet for
100-year flood and 1642.5 feet for 25-year flood. The average flood elevation for Chewelah
Creek is 1641.5 feet for 100-year flood and 1640 feet for 25-year flood. This indicates that
Page 2 of 4

during any flood event, a backwater effect of up to 2.5 feet from the Colville River into
Chewelah Creek occurs due the topography of the two streams. A 1644 foot contour line on
valley maps in the vicinity of the confluence would give an accurate indication of the extent
of a 100-year flood event. This very large width indicates that the valley is very flat and flow
is likely restricted further downstream.
Discussion of Analysis Method
100-year and 25-year stream flow data was taken from USGS Streamstat program. Models
of the 110 foot floodway, the 700 foot floodway and the 1400 foot floodway were analyzed
using MathCAD and the hydraulic equation:
2/3 1/2

Q= 1.486 x A x R x S
n

Where: Q = flow cfs, A = area sq. ft., R = hydraulic radius
S=slope, n = Manning Coefficient

Permit Requirements:
The HPA permit process will be used, and is generalized to include County, State Fish and
Wildlife, Ecology, and Army Corps of Engineers permitting requirements.
Recommendations for future study to define a Sustainable Meander Corridor (SMC):
This project was reviewed with the Stevens County Planning Department and project
stakeholders who farm the adjacent fields. These land owners indicated that crop rotations
are done on a 3 to 10 year basis, and they proposed that a 10-year sized floodway would be
an acceptable accommodation for them and would allow more land to remain in cultivation.
This criteria is compatible with the SMC methodology, since this method does not supplant
or replace the Channel Migration Zone (CMZ) wherever action is not taken to limit channel
migration outside of the SMC boundary, and does not ignore the 100-yr flood zone, both of
which extend beyond the SMC. This SMC delineation defines the minimum sustainable
meander corridor with that the river system needs.
It is recommended that the 700 ft wide floodway proposed in this report to contain the 25Year flood event should be analyzed for a narrower 10-yr floodway excavated down to a
determined 2-year flow surface elevation where the river bottom could meander within this
floodway creating a new sustainable meander corridor (SMC). Hydraulic analysis could also
be done to compare this 10-yr with 25-yr flood flows. This SMC study should be conducted
along the Colville River from the Hwy 395 crossing up to the bridge on Schmidlekofer Road.
A section of the Colville River located downstream of Little Pend Oreille River confluence
has been evaluated for an SMC whose width was determined to vary from 531 feet wide at
the upstream end, to 665 feet wide at downstream end of this reach. By comparison, the
river section downstream of Chewelah Creek would likely be a narrower SMC because it is
transporting much less water. However, the average river slope along this portion of the
valley would also be a governing factor.
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Benefits of a Sustainable Meander Corridor (SMC):
If an SMC study is conducted and then implemented, natural revegetation and channel
migration processes could resume with most flooding occurring within the corridor below
adjacent field elevations for significant agricultural benefit. A new SMC would greatly reduce
flood durations and related mass wasting damage to the valley farm land, for significantly
reduced durations of field saturation for increased field productivity, and would provide a
defendable line between fields and the new sustainable riparian zone. Maturing trees,
shaded water, natural erosion processes without mass wasting, would provide significant
habitat improvements for significant ecological benefits as well.
Cost Estimates:
Attached to this report are the cost estimates for the two options described in the drawings.
700’ wide Floodway Option: 700 feet wide, excavated to sandbar / point bar elevation
(approximate surface elevation of the 2-yr flow), would generate 480,000 cu yds per river
mile, for a rough construction cost estimate of $1,810,000 per river mile.
400’ wide SMC Option: Assuming a Sustainable Meander Corridor 400 feet wide,
excavated to sandbar / point bar elevation (approximate surface elevation of the 2-yr flow),
would generate 280,000 cu yds per river mile, for a rough construction cost estimate of
$1,090,000 per river mile to create an SMC. Channel surveys, hydraulic analysis and
stream engineering costs would be approximately $7,500 per river mile.
Cost estimates for the Final Engineering the Chewelah Creek instream structures and
Diversion Floodway is estimated to be $7,000 and would be used for both options.
Liability Limitations and Closing Remarks:
This report describes a preliminary design and is not a final design. Our limitations of liability
are only for the analysis presented, and not for installation of any stream structures or
excavations based on this engineer’s report. Thank you for this opportunity to be of service.
Please call us if you have any questions.
Prepared by;

Concurrence:

Robert L. Cunningham, Jr, PE
509-680-1286
CUNNINGHAM ENGINEERS, INC.
609D Gold Creek Loop, Colville WA 99114

Joseph L. Cunningham, P.E.
509-680-0058
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cc: file 19017

Task 8 - - Project Cost Estimate for Chewelah Creek Stream Improvement at
Confluence of Colville River and Chewelah Creek
SubTask
Task Description
Quantity
Units

10/27/2019

Rate

Sub-Task
Subtotal

1

Excavation along Chewelah Creek: Equipment: Belly Scraper 110 ft
W x 2 ft DP x 465 ft L = 102300 cu. ft. = 3789 cu yds.

3800

cu yds

$2.00

$7,600.00

2

Excavation For New Diversion Floodway-Chewelah Creek:
44 ft W x 2.5 ft DPx 500 ft L = 55000 cu. ft. = 2037 cu. yds.

2100

cu yds

$1.75

$3,675.00

3

Dewatering:
Construct Diversion Dam structure, 10x5x200 diversion channel (or
gravity pipe system) to transport water past instream work area(s)
and Backfill when completed.

4

1

each

$550.00

$550.00

400

cu yds

$3.00

$1,200.00

In stream structures-Chewelah Creek: (Streambarbs)

400
8

cu yds
each

$4.00
$1,500.00

$1,600.00
$12,000.00

5

In stream structures-Chewelah Creek: (Grade Control Weir)

660

sq ft

$70.00

$46,200.00

6

Excavation along Colville River (700 ft wide Floodway):
700 ft W x 3.5 DP x 765 ft L = 1874250 cu. ft. = 69417 cu. yds.

70000

cu yds

7

Placing Soil Fill Amendment: Equipment: Belly Scraper
(Fill in low areas under cultivation)

$2.00 $140,000.00 Cu Yds per River Mile:
* Cost per River Mile:

480000
$1,810,000.00

70000
1

cu yds
each

$343.00

1

each

$1.75 $122,500.00 * Cost per Lineal Foot:
$7,000.00
$7,000.00
$8,000.00
$8,000.00

8
9
10

Engineering: Instream Structures, Floodway Entrance, Exit
Permitting: --Hydraulic Permit Application

Sub Total: $350,325.00
15% Contingency:
10% Construction Management:

11
12
13

$52,548.75
$35,032.50
$17,516.25

5% Program
Administration:
TOTAL:

14

$455,000.00

References:
SCCD Cost List -- WA_EQIP_12262013
Stevens Co Cost List 2016
(Modified for larger equipment and larger economy of scale for work)
15

Aerial and Channel Surveys, Hydraulic Analysis and Stream
Engineering for SMC Alternate Option:

16

ALTERNATE OPTION: SMC Excavation along Colville River
--400 ft wide Sustainable Meander Corridor (SMC)
400 ft W x 3.5 DP x 765 ft L = 1071000 cu. ft. = 39,700 cu. yds.

17

Placing Soil Fill Amendment (SMC ALTERNATE):
(Fill in low areas under cultivation)

* Does not include Creek Structures,
Planting, 15% Contingency, 10%
Construction Management or 5%
Program Costs. Intended only for
comparisons between options.
1.00

mile

$7,500.00

$7,500.00
NOTE: Additional Mile(s) will reduce the
cost per mile for Survey and Engineering.

40000

cu yds

$2.00

40000

cu yds

$1.75

$80,000.00 Cu Yds per River Mile:
* Cost per River Mile:
$70,000.00 * Cost per Lineal Foot:

280000
$1,090,000.00
$206.00

NOTE: Conducting the SMC study and excavating a Sustainable Meander Corridor (SMC) will effectively repair the river's Riparian Zone from the impact of clearing
trees and vegetation from streambanks and dredging, with the benefit of reduced flood impact to adjacent farm fields.
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TECHNICAL MEMORANDUM
To:

Water & Natural Resource Group, Inc.
Gene St.Godard, R.G., L.Hg.
PO Box 28755
Spokane, Washington 99228
Cell: 509-953-9395
www.wnrgroup.com

WRIA 59 Watershed Management Partnership (WMP),
WRIA 59 Water Resources Management Board (Board) and
Stevens County Land Services Planning Department

From: Eugene N.J. St.Godard, P.G., L.Hg., CWRE
Principal Hydrogeologist/Owner
Water & Natural Resource Group, Inc.
Date:

October 31, 2019

Project No.

045-007-09 – WRIA 59 RCW 90.94 Feasibility Studies

Subject:

Technical Memorandum on Reidel Creek Infiltration Project Feasibility

SIGNATURES: This Technical Memorandum and Hydrogeological interpretations were
made by Eugene N.J. St.Godard, a licensed geologist/hydrogeologist (L.Hg. #129) in the
State of Washington.

Date Signed: - October 31, 2019
1.0 INTRODUCTION
Over the past two years, in response to the adoption of RCW 90.94.020, Stevens County,
in conjunction with the WRIA 59 Watershed Management Partnership (WMP) and
WRIA 59 Water Resource Management Board (Board) is developing an Addendum to
the Watershed Plan to evaluate the impact of future domestic permit-exempt wells within
WRIA 59. In May 2019, the WRIA 59 Board completed its assessment on estimating
future domestic well impacts in each of the subbasins within the WRIA (WNR Group,
May 31, 2019), and subsequently prioritized the basins according to consumptive use
impacts. As a result of this analysis, numerous projects were developed within priority
subbasins which could off-set the future estimated domestic consumptive use, and result
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in a Net Ecological Benefit (NEB) to the watershed (Figure 1). These projects were
ranked high or medium in order to prioritize the potential future development of the
project within the WRIA 59 Watershed Plan Addendum. This addendum will
supplement the most recently approved WRIA 59 Watershed Plan completed in 2007
(Golder, 2007) and Detailed Implementation Plan (Golder, 2006).
The Board developed a conceptual project within Reidel Creek, a tributary to Haller
Creek, that could off-set the estimated consumptive use of future domestic exempt wells.
The project is identified as Project #7 within the WRIA 59 Boards developed list of
proposed projects. The Board’s estimate of potential future domestic well consumptive
use was estimated at 30.8 acre-feet through 2038 for the Haller Creek subbasin (WNR
Group, May 2019). The proposed project is situated just above the confluence of Reidel
Creek and Haller Creek in the southern part of the Haller Creek subbasin (Figure 2). It is
located on Washington State Department of Natural Resource (DNR) property in the W½
NW¼ Section 19, T.34N., R.39E.W.M. (Figure 3).
2.0 CONCEPTUAL PROJECT AND SCOPE
Figure 4 presents the preliminary conceptual model for development of an infiltration
project within the Reidel Creek drainage. This project was developed in consultation
with representatives of the DNR, and was outlined as a potential priority project during
the WRIA 59 Watershed Plan Addendum development. The proposed project would
pump water from the creek and would convey the water into infiltration trenches in the
old gravel pit. Water would then naturally infiltrate into the substrate and eventually
return to base flow in Haller creek during low flow periods.
In July 2019, Ecology notified the WRIA 59 Board that potential funding may be
available to conduct Feasibility Studies on potential priority projects within the
watershed. After consultation with the WRIA 59 Board, a request was submitted to
Ecology to conduct a feasibility project on the Reidel Creek Infiltration Project. This
initial feasibility screening project was recommended to determine if hydrogeologic
conditions beneath the gravel pit are conducive to the proposed project which would
flatten the hydrograph some and capture the excessive runoff. Funding was approved in
late July 2019 to conduct the following at the Reidel Creek project:
1) Conduct a drone survey of the site to develop a topographic map which could be
used for a conceptual design at the site. The survey will be conducted with a
drone to produce a 2-foot topographic contour map;
2) Dill two exploratory holes at the site to decipher geologic conditions and install
piezometers if groundwater is encountered. Tasks to include collecting soil
samples and logging the geologic conditions.
3) Conduct a percolation test to estimate hydraulic conductivity of the soils at the
site;
4) Developed preliminary engineering design and cost estimates to develop a project
at the site.
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3.0 SITE FEASIBILITY ASSESMENT
The Water & Natural Resource (WNR) Group, Inc. was retained by Stevens County, on
behalf of the WRIA 59 Board, to conduct a hydrogeologic investigation of the Reidel
Creek property. Tasks completed for this analysis included:
1) Contracting a licensed surveyor to develop a topographic map of the project area
utilizing a drone;
2) Contracting a drilling company and overseeing the completion of two exploratory
wells; and
3) Completing a percolation test to estimate the hydraulic continuity of the
subsurface soils.
3.1
Topographic Survey
Mid-Mountain Survey of Republic, Washington was retained to develop a topographic
map of the site. Measurement methods used for surveying on the project included
Conventional Total Stations, RTK GPS, and UAV photogrammetry. Each site uses the
Washington State Plane North (NAD83/11) coordinate system, with elevations derived
from NAVD88. This Reidel Creek Infiltration Project’s control was established by post
processing static GPS data with the NGS OPUS processing service.
UAV photogrammetry included setting photo targets / ground control points (GCPs) at
the site and surveying them with RTK GPS. Then a multirotor UAV was flown between
200 and 300 feet above ground level (AGL) to capture approximately 1200, 20megapixel, digital photos of the sites. The photos and GCPs where then processed to
produce orthophotos (aerial photos) and digital surface models (DSM), which provides an
elevation for each pixel of the orthophoto. Finally, the orthophoto and DSM were used to
extract ground points and break lines to create a topographic surface and contour lines
suitable for civil engineering design.
The Reidel Creek Infiltration project consisted of producing topographic surveys of
approximately 20 acres, with 1-foot contour intervals, and surveying creek profiles and
cross-sections that fell outside the boundary of the topographic survey. Additionally,
elevations and locations of the exploratory wells were surveyed at the site. Figure 5
presents an aerial photo of the site as developed from the drone survey, with the
associated 1-foot contours shown. Surveyor maps, surveyed stream profiles, and crosssections are attached to this Memorandum as Attachment 1.
3.2
Subsurface Exploration
The WNR Group retained Fogle Drilling of Colville, Washington to complete the drilling
and well installation tasks for the feasibility analysis. The field exploration program
conducted for this study consisted of advancing two air rotary borings to depths of 55 feet
(RC-1) and 50 feet (RC-2) below the existing site grade. Both borings were completed to
install monitoring wells. Locations of the explorations are presented on Figure 3. These
locations were measured in the field using a handheld Garmin GPS unit to record latitude
and longitude. Upon completion of the well installation, an Ecology Well I.D. tag was
placed on each of the wells: BMH-599 for RC-1, and BMH-600 for RC-2.
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Prior to initiating field drilling activities, Fogle Drilling submitted the required Notice of
Intent permits with the Washington State Department of Ecology. The borings were
drilled on August 20 and 21, 2019. Two borings were advanced utilizing a 6-inch inside
diameter steel casing with a ReichDrill T-650WII truck mounted drill. Borings were
advanced using a 925 cfm @ 350 psi compressor mounted on the rig. During the drilling
process, samples were generally obtained at 5 feet depth intervals. Soil samples were
obtained using a screened collection tool, collecting the cuttings from the air effluent
which discharges the cuttings from the annulus of the drill hole. The borings were
continuously observed and logged by an experienced licensed geologist from our firm.
Soils encountered in RC-1, which is located in the southern area of the gravel pit,
primarily consisted of varying amounts of Medium-coarse Sands with fine-sands and
gravels. A well sorted gravel interval was encountered from 20 to 25 feet below grade.
The remaining soil column primarily consisted of the medium-coarse Sand. A geologic
log of the soils inspected by the site geologist is included in Figure 6. These soils have a
high permeable. Groundwater was encountered at a depth of approximately 50 feet bgs
at the time of drilling. Drilling was terminated at a depth of 55.3 feet below grade within
the saturated medium-coarse Sand of the valley unconfined aquifer.
Soils encountered in RC-2, which is located in the northern area of the gravel pit,
primarily consisted of medium-coarse Sands with some gravel to the full depths explored
of 50 feet. Groundwater was encountered at a depth of approximately 47 feet at time of
drilling. A geologic log of the soils inspected by the site geologist in RC-2 is included in
Figure 7.
Utilizing the Washington State DNR Geologic Maps (1991), and geologic map was
developed for the area of the site and is presented in Figure 8. As shown on Figure 8, the
unconsolidated sediments (Qs) are located in the Reidel Creek drainage. Near the mouth
of Reidel Creek, the creek appears to be incised over some Ordovician metasedimentary
bedrock. This may act to restrict groundwater flow through the outlet of Reidel Creek to
the Haller Creek drainage. As shown on the geologic map in Figure 7, the
unconsolidated sands and gravels are mapped to the east of the project site, all the way to
the Haller Creek drainage. This may be the preferred direction of groundwater flow in
the area. As a result of this, diversion of water from Reidel Creek, which is losing to the
aquifer at the site, to recharge the aquifer at the site may then flow in an easterly direction
towards the Haller Creek drainage.
3.3
Groundwater Well Installation
The two borings were completed for the purpose of installing site piezometers
(monitoring wells). The air rotary exploration was advanced into the substrate until the
desired depth was achieved. Schedule 40 PVC well casing was installed inside the steel
casing, with blank casing to approximately the ground surface followed by 10 feet of
screen (with 0.020 slots) in wells RC-1 and RC-2. Well RC-1 was installed with 10 feet
of 0.020 slot screen from 44.5 to 54.5 feet below the ground surface, with the remainder
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of the well consisting of blank casing. Well RC-2 was installed with 10 feet of 0.020 slot
screen from 39.8 to 49.8 feet below the ground surface, with the remainder of the well
consisting of blank casing. The steel casing was then filled periodically with a select
sand filter pack and slowly withdrawn to allow the sand to surround the well screen and
fill the annulus of the boring to approximately two to three feet above the top of the well
screen. A seal consisting of bentonite was then placed in the hole to a depth
approximately 2 feet below the ground surface. A cement seal was then placed above the
bentonite seal flush with the existing site grade. Each well was completed by installing a
locking cap in the top of the blank PVC pipe and cementing in a flush mounted steel well
monument.
A summary of the construction details of the two piezometers are presented in Figures 6
and 7. After installation, the well was developed using a PVC bailer. At the end of
development, the initial estimate of yield from the aquifer was that it appeared to be
capable of yielding greater than 50 gpm. The top of casing elevation of the two
piezometers was surveyed in by Mid-Mountain surveyors and is summarized in Table 1.
Several depths to water measurements were collected after the well was surveyed and are
presented on Figures 6 and 7.
TABLE 1: WELL SURVEY DATA
Well
Name

Site

NAVD88 Elevation
PVC
(Top)
Concrete

State Plane (WA83-NF)
Northing
(Y)
Easting (X)

WGS84
Latitude

Longitude

Reidel Creek

RC-1

2104.64

2104.70

535,849.72

2,339,573.31

48°25'59.18271" N

117°57'09.74864" W

Reidel Creek

RC-2

2101.43

2101.55

535,968.63

2,339,392.02

48°26'00.42225" N

117°57'12.36915" W

3.4
Groundwater Data Collection – Relationship to Reidel Creek
After installation of the piezometer at the project site on August 20 and 21, an additional
groundwater water level measurement was collected on September 4, 2019. Table 2
summarizes the measurements collected, and the associated groundwater surface
elevation. This measurement was collected to determine a relative relationship of the
groundwater table to the creek within the Reidel Creek drainage.
TABLE 2: SUMMARY OF GROUNDWATER MEASUREMENTS
Well
RC-1
RC-2
Diversion
Reidel Creek

Date
9/4/2019
9/4/2019

Casing
Elevation
2104.64
2101.43

DTW
49.62
46.10

Surveyed Creek Elevation
Approximate Creek Elevation
Southwest of Site

GWE
2055.02
2055.33
2089.50
2070.00

Direction of groundwater flow is difficult to predict without three elevation points. This
feasibility analysis installed two piezometers at the site. As shown in Table 2, the
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groundwater beneath the gravel pit is relatively flat with a slight gradient to the south or
southeast. In general, the aquifer is located at an approximate elevation of 2055 feet
amsl. As shown on Table 2, the proposed diversion point located northwest of the site
was surveyed in at an elevation of 2089.5 feet amsl. The creek traverses the gravel pit
west of Reidel Creek Road, and at a point located southwest of RC-1 (that area near the
southern extent of the gravel pit), the creek is at an approximate elevation of 2070 feet
amsl. If creek elevations are compared to the groundwater elevation, it appears to show
that the creek is losing water to the aquifer (creek water elevations are higher in elevation
than groundwater). For reference, the approximate elevation of the creek water at the
confluence of Riedel and Haller Creek is approximately 2050 feet amsl.
3.5
Percolation Testing of Subsurface Soils
In order to test soil conditions at the site, a percolation test was conducted. This test
included the installation of a 6-inch diameter, 5-foot-long pipe, buried to a depth of three
feet below grade. The pipe was installed in a trench excavation, and placed on top of
undisturbed soils, then backfilled. Soil in the trench was compacted with the small
excavator to assure a good seal with the bottom annulus of the pipe to the native soils.
The percolation pipe was installed 20 feet north of RC-1 (see Figure 9). On September 4,
2019 the WNR Group retained Fogle Drilling and their Ford L8000 2500-gallon water
truck (with pump) to conduct a percolation test at the site. An in-line flow meter was
installed to the effluent hose and the starting reading of 422374 gallons was recorded.
The meter also measured flow in gpm, which was recorded periodically during the test.
Throughout the test, groundwater measurements were collected in RC-1 to monitor if the
injected water would mound the groundwater table. Prior to conducting the test, the
depth to groundwater was recorded at 49.62 feet below top of casing. The groundwater
elevation did not change throughout the period of the percolation test.
Prior to conducting the test, approximately 250 gallons of water from the water truck was
discharged to the pipe in order to saturate the soils.
The test was initiated at a flow rate of 12 gpm. After 4-minutes, no water was
accumulating in bottom of the 6-inch pipe, so the flow rate was increased to 20 gpm. At
this rate, there appeared to be a slight accumalation of water in the bottom of the pipe.
This rate was maintained until 40 minutes, at which time the rate was increased again to
25 gpm. After 60 minutes, the 6-inch pipe was still not filling with water and the
substrate soils had no problems infiltrating the water at this rate.
At 60-minutes, the test was adjusted to monitor the infiltration rate under a steady state
condition (maintaining the same water level in the 6-inch percolation pipe. The flow rate
was increased to 36 gpm, at which time the pipe began to fill up. Once the pipe was
filled to a mark within the pipe, the flow was adjusted to approximately 28 gpm to
maintain that water level. This flow rate was maintained to the termination of the test at
90 minutes. Depth to water in RC-1 was also continuously monitored during the test. No
rise or drop in groundwater elevation occurred in RC-1 during the duration of the test.
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As shown in Table 3, the subsurface soils at the Reidel Creek gravel pit appear to be
capable of infiltrating 28 gpm under saturated conditions. At the cessation of pumping at
90 minutes, the water level in the percolation pipe was monitored to determine how long
the 5-foot water column in the 6-inch pipe would percolate into the subsurface (falling
head test). The 5-foot water column in the pipe (approximately 5.11 gallons) infiltrated
into the subsurface soils in 14.5 seconds. The pipe was refilled with water for a second
time, and once again infiltrated into the substrate in 14.5 seconds (0.35 gallons per
second).
Table 3: Summary of Percolation Test Data
Time since
Test Started
(min)
0
2
4
6
10
15
20
25
30
40
45
55
60
62
63
65
70
75
80
90

GPM in Perc
Pipe
0
12
12
20
20
20
24
20
22
25
23
24
36
28
26
26
27
28
28
28

DTW (ft) in RC-1
from TOC
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62
49.62

4.0 GEOLOGIC/HYDROGEOLOGIC CONCEPTUAL MODEL
The WNR Group reviewed the Washington Division of Geology and Earth Resources
geologic map for northeastern Washington (1991). The geologic map revealed that the
subject site is underlain by Pleistocene Age glacial and alluvial sands and gravel
deposited over bedrock in the Reidel Creek area. Bedrock in the highlands above the
valley floors consists of Ordovician Age metasedimentary (shale/slate) rocks and
Ordovician/Carboniferous age dolomites. Figure 8 presents a geologic map of the
project site area.
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Data was reviewed of aquifer characteristics on well logs in the vicinity of the Site. Only
one well log is located within one-mile of the site. Based on geologic exploratory results
at the site, the Reidel Creek valley appears to be filled with sands and gravels associated
with glacial and alluvial deposits which can yield high amounts of water. Groundwater
in the shallow unconfined aquifer beneath the site was found at depths of approximately
50 feet below grade at the site, and appears to have yields greater than 50 gpm.
Groundwater is inferred to be recharged in the highlands of Reidel Creek by snow pack
melt and precipitation and flows through the shallow unconfined aquifers and directly
through the surface waters of Riedel Creek. Near the gravel pit site, the creek appears to
be losing surface water to the unconfined aquifer. The surface water in the creek and the
shallow aquifer appears to be restricted at the mouth of Reidel Creek due to near surface
bedrock. Groundwater flow beneath the site appears flow from beneath the Reidel Creek
drainage at the site, then flows in an easterly direction, where it eventually reenters Haller
Creek in the northern area of Section 19 where bedrock appears to be incised by Haller
Creek (see Figure 8). This would effectively cause groundwater towards the ground
surface, causing Haller Creek to be a gaining reach (groundwater recharging surface
water).
As shown on the geologic map in Figure 8, it can be inferred that the shallow aquifer is
generally flowing in an easterly direction, from the Reidel Creek drainage to the Haller
Creek drainage, and does not necessarily follow the same direction in the lower portion
of the drainage as Reidel Creek, northwest to southeast. The shallow unconfined aquifer
appears to be in direct hydraulic connection with the creeks, with the lower portions of
Reidel Creek losing water to the aquifer, then the aquifer recharging Haller Creek in the
southern portion of Section 18.
In order for the project to effectively retime the groundwater recharge during low flow
periods in Haller Creek, a conceptual estimate of groundwater flow was developed. It is
inferred that infiltrated surface water at the project site can percolate to the substrate to
the groundwater table within hours-days. The groundwater table beneath the site appears
to be generally flat. Travel distance in the groundwater prior to re-entering the lower
portion of Reidel Creek is approximately 200 feet. If the groundwater is flowing to
Haller Creek, the distance is estimated at 750 to 1000 feet.
Groundwater velocity was then calculated by utilizing the Darcy formula as shown
below:
V=(k*i)/n
Where:
V = velocity in feet/day (ft/day)
K = hydraulic conductivity (ft/day)
i = hydraulic gradient (ft/ft)
n = effective porosity (percent)
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Assuming an average effective porosity of 25 percent and a K value of 84 feet per day
(average value of Upper Aquifer in WRIA 59 from Ely and Kahle, 2004) or 100 feet per
day (ft/day) (low value from Driscoll, 1986 for sand and gravel), a groundwater gradient
of 0.01 (estimated from site piezometers), a groundwater velocity of approximately 4
ft/day is estimated. This would result in an estimated travel time in the groundwater from
the infiltration trench to Reidel Creek of approximately 50 days, and from the infiltration
trenches to Haller Creek of 180 days. These are preliminary estimates, and should be
further refined with additional data.
5.0 DESIGN OF PROPOSED MITIGATION PROJECT
The WNR Group retained Cunningham Engineers of Colville, Washington to assist the
preliminary design of a diversion and infiltration mitigation project. The proposed
project would divert a minimum of 31 acre-feet each year from Reidel Creek to infiltrate
into the shallow aquifer. The recharged aquifer would then convey the water to the
southeast where it would eventually recharge Haller Creek. The preliminary engineering
design for the Reidel Creek Infiltration Project is included in this Memorandum as
Attachment 2.
The following is a summary of the proposed project for the Reidel Creek gravel pit:
•
•
•
•
•

Water will be diverted from Reidel Creek by a bank of six to eight-foot-deep
stilling wells located approximately 300-feet northwest of the infiltration trench;
The system is designed for a daily flow of 86,400 gallons per day at a rate of 80
gpm;
Diversion pumps are to run 9 hours per day for a total operation time of 3 months
(from mid March through mid May);
The pump system is designed if increased flows from 80 gpm to 160 gpm are
needed;
A maximum of 83-acre feet could be diverted if the period of operation is
increased to 4 months with a daily run time of 18 hours.

The Reidel Creek infiltration project site hydrogeologic conditions are amenable to an
infiltration project. The primary limitation at the site will be the available water and flow
conditions at the diversion point. The system could be designed to divert up to the
maximum available water.
6.0
NEB INTERPRETATION
There is no requirement in RCW 90.94 that the proposed mitigation strategy for the
domestic exempt consumptive use be offset all the impacts in time and in place at the
same location of the domestic well. Mitigation strategies are focused towards a subbasin
and or basin wide mitigation strategy that offsets the consumptive use at the watershed
gauge. For NEB evaluation purposes, the closer in place and time of the mitigation
strategies, to the proposed future domestic well use, the better ecological benefit is
observed in the subbasin.
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As shown in the Technical Memorandum for estimating future domestic groundwater
consumptive use (WNR Group, 2019), the Haller Creek subbasin will require
approximately 30.8 acre-feet of mitigation per year at the end of the 20-year planning
period (2038). As discussed in the consumptive use memo, it appears the majority of the
impacts will occur in the lower portions of Haller Creek, with the majority of the upper
portions of the basin being public lands, and not likely to develop.
From 2007 through 2014, the WRIA 59 planning unit collected stream flow data within
the subbasins throughout the watershed. This previous stream flow study completed by
the WRIA 59 planning unit (WNR Group, April 17, 2015) showed that over eight years
of monitoring of Haller Creek (2007 – 2014) showed that in general, flows above the
agreed upon flow were present from December through June. This is also the time period
when domestic well use is at its lowest. In addition, the proposed period to divert
available waters for this mitigation project is in the latter half of this time period.
Therefore, the proposed mitigation project to divert spring melt waters and infiltrate for
base flow back to the creek during low flow periods is a feasible alternative.
The proposed project in Reidel Creek is designed to capture excess flow during the spring
run-off, infiltrate the excess water to the groundwater, which will eventually travel as
return flow to Reidel and Haller Creeks during low flow conditions. The proposed
project is designed to cause minimal impacts to the watershed during the diversion
period. Recharge to the creeks during the low flow summer and fall months will enhance
the fluvial environment by increasing stream flows with cooler groundwater. This will
act as an enhancement of fish habitat in the Haller Creek drainage.
The system is designed to mitigate, at a minimum, the estimated 31 acre-feet of
consumptive use in the basin. This quantity of water would be diverted and retimed to
base flow to re-enter Haller creek from June through September. If the diverted water is
attenuated out over the delayed retimed baseflow return time frame of 90-120 days, a
benefit of 0.13 (31 AF over 4 months) to 0.17 (31 AF over 3 months) would be seen in
Haller Creek. In summary, the proposed project appears to be a Net Ecological Benefit
(NEB) to the watershed.
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7.0
CONCLUSIONS AND FINDINGS
The WNR Group has developed this Technical Memo to present the data collected from
the Reidel Creek Infiltration Project Feasibility Analysis, a project developed by the
WRIA 59 planning unit in the Haller Creek subbasin for the WRIA 59 RCW 90.94
domestic well consumptive use assessment. The feasibility study has developed the
following findings:
•

Based on review of historic creek flow data, it is inferred that there will be sufficient
excess flow during the spring months for the proposed infiltration project;

•

An estimated 31 acre-feet per year of consumptive use from permit exempt water sources
will potentially be needed through 2038;

•

Exploration borings at the site have identified the Reidel Creek gravel pit site is underlain
by medium-coarse Sands;

•

Groundwater was encountered at depths of approximately 50 feet below existing site
grade;

•

Unsaturated soils were capable of infiltrating up to 28 gpm;

•

Surface water in Reidel Creek is proposed to be diverted from a bank of six to eight-footdeep stilling wells located approximately 300-feet northwest of the infiltration trench;
The proposed system is designed for a daily flow of 86,400 gallons per day at a rate of 80
gpm;
Diversion pumps are to run 9 hours per day for a total operation time of 3 months (from
mid March through mid May);
The pump system is designed if increased flows from 80 gpm to 160 gpm are needed;
A maximum of 83-acre feet could be diverted if the period of operation is increased to 4
months with a daily run time of 18 hours;
The proposed project is a NEB to the watershed and will enhance stream flows during
low flow periods of the year.

•
•
•
•
•
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Figure 1: Map showing location of WRIA 59 Subbasins and location of high and medium
ranked RCW 90.94 mitigation projects.
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Figure 2: Location of Reidel Creek Infiltration Project in Haller Creek Subbasin.
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Figure 3: Parcel Ownership Map for Reidel Creek Infiltration Project (Stevens County
Assessor, 2019).
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Figure 4: Conceptual Project Development for the Reidel Creek Infiltration Project as
Developed with the DNR (from unpublished DNR, 2019 LUL application).
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Figure 5: Aerial Photograph with 1-foot Contours for the Reidel Creek Site.
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Well
Number:
BMH-599 (RC-1)
Project: WRIA 59 - Reidel Creek Feasibility
Date Completed: 08/20/2019
St.Godard w/ WNR
Logged by:
Group
Location: Reidel Creek Road, Stevens County, WA
Total Depth:
55.3 feet below grade
Legal: W1/2-NW Sec. 19, T34N, R39E.W.M.
Water Depth: 50 feet bgs - ATD
GPS: N48.43313, W-117.95272
50.13 ft below TOC 8/21/19
49.62 ft below TOC 9/04/19
Ground Surface

8-inch steel flush monument w/ locking cap
2-ft concrete seal (0-2')

Very Dense,
gray, dry,
coarse Gravel
with sand (0-5')
5-feet

20-feet

Very Dense,
grayish brown,
dry to moist
Gravel with
coarse sand
and silt, trace
of fine-sand (59')
Dense,
brown/dark
gray, dry, very
coarse Sand
with some
gravel and fine
sand (9-15')
Dense, brown,
dry to damp,
mediumcoarse Sand
with some
gravel (15-20')

25-feet

Dense, light
brown, damp,
Gravel with
coarse sand,
some fine-med
sand (20-25')

10-feet

15-feet

30-feet

Dense, brown,
damp, medium
Sand with
some gravel,
trace silt (2543')

Stabilizer at 10 ft.

Bentonite seal (2-42')

2-inch PVC blank well casing (0-44.5')
Stabilizer at 20 ft.

Stabilizer at 30 ft.
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35-feet

Stabilizer at 40 ft.

40-feet

45-feet

Very dense,
light brown,
damp, Gravel
with some
sand (43-50')

50-feet

55-feet
TD=55.3
ft

Dense, brown,
wet-saturated,
mediumcoarse Sand,
trace gravel
(50-55.3')

10/20 Sand filter pack (42-54.7')

2-inch PVC 0.020 slot well screen
(44.5-54.5')
Stabilizer at 50 ft.

2-inch PVC end cap (54.5-54.7')

Drilling and well installation observed and documented
by:
Eugene N.J. St.Godard, P.G., L.Hg.
(WA L.Hg. #129)

Figure 6: Geologic Well Log and Piezometer Construction Details for RC-1.
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Well Number: BMH-600 (RC-2)
Date Completed: 08/21/2019
Logged by:
St.Godard w/ WNR Group
Total Depth:
50.0 feet below grade
Water Depth: 47 feet bgs - ATD
46.60 ft below TOC 8/21/19
46.10 ft below TOC 9/04/19

Project: WRIA 59 - Reidel Creek Feasibility

Ground Surface

8-inch steel flush monument w/ locking cap
Very Dense, gray,
dry, coarse GravelFILL (0-1.5')

Location: Reidel Creek Road, Stevens County, WA
Legal: W1/2-NW Sec. 19, T34N, R39E.W.M.
GPS: N48.43347, W-117.95341

2-ft concrete seal (0-2')

5-feet

10-feet

Bentonite seal (2-37')
15-feet

Dense, brown,
damp, Mediumcoarse Sand with
gravel, trace silt (1.530')
2-inch PVC blank well casing (0-40')

20-feet
Stabilizer at 20 ft.

25-feet

30-feet

35-feet

Dense, brown, damp
medium Sand with
trace coarse sand,
trace gravel (30-47')
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40-feet

Stabilizer at 40 ft.

2-inch PVC 0.020 slot well screen
(39.8-49.8')
45-feet
10/20 Sand filter pack (37-50')

50-feet
TD=50.0 ft

Dense, brown,
saturated, medcoarse Sand (47-50')

2-inch PVC end cap (49.8-50')

Drilling and well installation observed and documented
by Eugene N.J. St.Godard, P.G., L.Hg.
(WA L.Hg. #129)

Figure 7: Geologic Well Log and Piezometer Construction Details for RC-2.
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Figure 8: Geologic Map of the Reidel Creek Area. Qs = Quarternary Age Valley Fill Material (sands and
gravels), Omm(l) & OCcb(d) = Ordivician metasedimentary rocks (shales and dolomites).
WRIA 59 RCW 90.94 Reidel Creek Feasibility Technical Memorandum Figures
October 31, 2019

F-10

Figure 9: Photo of Percolation testing set-up at Reidel Creek site. Percolation pipe 20-feet from RC-1.
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ATTACHMENT 2
ENGINEERING REPORT

ENGINEER’S REPORT FOR
REIDEL CREEK INFILTRATION SYSTEM
DESIGN, OPERATIONS & MAINTENANCE

Site Location: Reidel Creek Road, 1600 ft north of Haller Creek Rd.
Parcel Number:
Owned by: Washington Department of Natural Resources
Reference:
WNR Group, Inc. April 17th, 2015 Memo of Conclusions for WRIA 59 Flow
Subcommittee

Prepared by:

October 2019

CUNNINGHAM ENGINEERS, INC.
609D Gold Creek Loop, Colville WA 99114
Telephone (509) 684-5036 Cell (509) 680-0058
Email: earthboy2u@gmail.com

Signed on Oct. 27, 2019
INSTALLER
TBD

SECTION 1.0 SYSTEM DESCRIPTION
1.1
GENERAL BACKGROUND
The proposed system will be used to for ground water recharge and increase creek flows during
periods of low flow. The new system consists of (4) stilling wells located along Reidel Creek,
with (2) 5 hp pumps controlled by floats and a control panel, serving 600 sq ft of infiltration bed.
Graveless chambers, large orifice dia used to reduce or eliminate sediment failures, which are
most common in drainrock bed systems.
1.2
WATER SUPPLY
The water is supplied by a bank of 6 ft – 8 ft deep stilling wells located approximately 300’
northwest of infiltration bed. A new power utility line will be needed to serve the pump station
where shown. The system is designed for a daily flow of 86,400 gal per day at 80 gpm, with
pump runtimes of 9 hrs per day per pump to allow for pump rest times, which is best practice to
prolong pump life. Total operation time is 3 months, from mid March through mid May, for 31
acre-ft of water storage to mitigate consumptive use as determined by the WIRA 59 Flow
Subcommittee technical analysis.
1.3
UTILITY POWER AND COST ESTIMATE
Avista is currently considering two options for extending electric power to the project. If an
easement can be obtained across a private parcel, they will extend power about 850 ft from the
line serving the residence just north of the project. If this option is not possible, then utilities will
be extended approximately 1600 ft from Haller Creek Road, for an estimated cost of $40.000.
(See Cost Estimate on following page.)
1.4
REQUIRED PERMITS
HPA permit is required for the streamside work. Ecology determined an Underground Injection
Control permit is required for infiltration systems. Contact Mary Shaleen-Hansen UIC Program
Coordinator 360-407-6143. Electrical Permit are required from LNI, and Water Rights Permit
from Ecology will be applied for per RCW 90.03.
1.5
RECEIVING SOIL GEOLOGY, INFILTRATION SYSTEM
Soil characteristics from two test wells located near the infiltration area consist of sand, gravel
and cobbles, and were evaluated for infiltration rates. The bottom of infiltration trench is to be
level (+/- ½”) and not less than 48” deep. The two laterals are graveless chambers, and lay in
trenches at least 3’ wide and 100’ long. Each lateral is center fed from a 2” feeder, where flows
are divided equally for each lateral. The orifice size and spacing was determined based on the
high infiltration rate, suspended particle size, and low maintenance requirements.
1.6
FUTURE SYSTEM EXPANSION
The infiltration rate of the receiving soil as determined by the hydrologist is much higher than
what can be supplied by Reidel Creek. Future expansion of system can be done by simply
increasing the water supply to the infiltration bed. The pumps can handle increased flows from
80 gpm to 160 gpm by adjusting the balance and flow valves for increased flowrate. Increased
pump runtimes of 18 hrs each, will still provide adequate rest times. If period of operation is
increased from 3 to 4 months at this increased pump rate, then up to 83 acre-ft of mitigation
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water could be available from existing system without upgrading any components of the
proposed system.
SECTION 2.0 SYSTEM OPERATION AND CONTROLS
2.1 OVERVIEW OF SYSTEM OPERATION
Water from Reidel Creek is pumped from the stilling wells and controlled by a pump panel with
timed on / off periods for the two pumps. Pump operation also depends on a set of float switches
mounted to adjustable collars on the float tree.
CONTROLL PANEL SETTING FOR PUMP RUN TIME :__________________________
SET BY: _________________________________________________ DATE: _____________

2.2 GRAVELESS CHAMBERS
Graveless chambers can be used where conventional drain rock is not practical to use, as in this
case for better water distribution and larger orifice sizing and increased spacing.
However graveless chambers are susceptible to two different failure modes, which must be
addressed for successful operation and continued infiltration performance. The following
discussion is based on supplier information and recommendations.
The first failure mode primarily affects performance. A discussion with the Infiltrator
representative revealed that loose silt, fine sand and other unstructured soils can be washed into
the chambers when large doses are delivered which can rinse these soils into the chamber
through the louvers on each side of the chamber. This can be mitigated by placing Typar or
similar fabric over the louvers, with no detrimental effect on the Infiltrator system
performance. Infiltration beds located in soils with significant adhesion or structure may not need
the fabric. There is not detrimental effect of using fabric, but it may be an unnecessary cost for
systems located in theses particular soils.
The second failure mode is caused by rodent activity inside the chambers. This only occurs if
burrowing rodents are active in the immediate area of the infiltration beds. Our site visit
indicated that there were no indications of burrows or other rodent activity in the area of
infiltration. This is likely due to the very coarse cobble rock, sand and gravel comprising the
infiltration soils. For finer textured soils, during periods of little or no infiltration, rodent activity
inside unprotected chambers can gradually fill the entire void space with soil. This is normal
defensive and territorial behavior for gophers and possibly other burrowing rodents. When they
discover an underground void space, they will try to fill this void with soil to barricade their own
burrow systems.
Rodents are much less likely to work inside chambers where active infiltration is occurring.
Placing a wire screen or wire mesh under graveless chambers offers effective protection and is
highly recommended for fine textured soils. Because the cost of system replacement for soil
packed chambers is high, this floor screen is always recommended. This screen could be omitted
if the system owner specifically requests the screen not be installed.
By requesting this screen to be omitted, the system owner also agrees to accept full liabilities for
drainfield failure cause by any subsequent rodent activity, and agrees to take full responsibility
for system replacement. NOTE: It is the contractor's responsibility to interpret specific on site
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conditions such as surface evidence of rodent activity in the drainfield area, and consider how
long the finished system will be dormant before full
time usage, and the potential for future periods of dormancy. The contractor can use the
following recommendations for screening these systems. The system owner(s) should check the
selected option below to indicate the as-built status of screen for actual system and sign and date
below, giving their concurrence.
_____No protective screen: Not usually recommended. However, with systems placed where
no visible rodent activity is present, or systems that would have full time infiltration could be
okay. OR install 6” of 2” to 4” cobbles across entire bottom of drainfield before installing
Infiltrator chambers.
_____5/8" galvanized 20 gauge chicken wire: For delayed operations up to 3 year period,
changing to full time infiltration after that time. IMPORTANT NOTE: The galvanized wire will
lose the zinc coating over time and permit complete corrosion of the chicken wire during usage.
Periods of inactivity after this occurs could allow rodent activity inside the chambers leading to
possible failure.
_____Stainless steel #2 screen (1/2" x 1/2" mesh, any gauge): For delayed and periodic
operating conditions, including extended periods of inactivity after full time usage has begun.
Owner signature: ______________________________ Date: ___________

SECTION 3.0 MAINTENANCE AND PERFORMANCE MONITORING
This infiltration system requires periodic inspection and maintenance by the system owner or
owner’s agent. This maintenance is the responsibility of the owner, but may be performed by
more qualified service providers. In addition to the following maintenance descriptions and
schedules, there may be additional requirements defined as the project matures.
3.1
STILLING WELLS
1. Before use, the stilling wells must be inspected for structural integrity, proper baffles,
screen, adequate ground water inflow, and adequate sizing for its present use. Risers and
lids must be above grade and secure.
2.

Just before first season of operation and then yearly: the stilling wells should be
inspected for excessive sediment accumulation. The sediment should be removed if deposit
exceeds 12 inches in depth or surface skimmed if floating materials exceed 1 inch thick. All
stilling well chambers should be inspected.

3.

Just before first season of operation and then yearly: Check and clean pump screen.
Check the float switches for proper activation. Check for unrestricted float movement.
Verify that float cords cannot interfere with float operations.
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4.

Just before first season of operation and then yearly: System checks shall include float
settings for runtime, and dose volume (Record rate of drawdown in inches for a 10 minute
time interval).
a) Verify that the high water alarm (if present) works by lifting the top float up. Verify that
the low water level alarm works by pushing the bottom float down.
b) Be sure water level is above “timer off float” level and turn each pump on manually by
flipping the switch in the control panel to “manual” selection. Watch the water level
inside the screened vault as each pump is running for about 30 seconds. Return the
switch to “auto” selection. If the water level in each screened pump vault drops very
quickly and does not return back to the liquid level in the stilling well quickly then the
pump screen is clogged and must be cleaned.
c) If the control panel has an elapsed time meter (ETM) or a cycle counter (CT), read and
record these values and record the date taken. ETM’s and CT’s are valuable
troubleshooting data if problems occur in the system.
d) Verify that Control Panel is set correctly per field setting design record written on page 1
of this manual.
e) Compare with as built performance data and flush laterals. Flushing laterals will improve
performance to be similar to recorded data. Check pumps for burnout, and cycling.

3.2
INFILTRATOR BEDS
1. The infiltration bed system should be inspected prior to the first season of operation,
and once per year thereafter. Surface of bed area shall be inspected semi-annually at same
frequency as listed above. Look for damage to inspection ports or missing caps, improper
use such as poor maintenance, or excessive weed growth, which may indicate surfacing of
water (ponding).
a) Ponding of water at bottom of inspection ports – Temporary ponding may occur at the
end of a dose, but should dissipate before the next dose occurs. If ponding is still present
at the end of the pump off cycle, this may indicate that system is being overloaded
beyond the daily design volume, or that excess sediment has accumulated, or the gate
valves have become unbalanced and are discharging too much water to one lateral.
Verify balance by opening monitoring ports and dosing the system. Compare port
inspections for both laterals and check for larger or smaller flow into one laterals. If
water levels in laterals appear unequal, check balancing valves.
b) Lack of grass sod – re-seed if needed. Temporary or infrequent vehicular or livestock
traffic is allowed over the infiltration area.
c) For graveless chamber systems, periodic inspection of bottom screen integrity should be
done, and check for evidence of soil clogging from rodent activity.

3.3
DO’S AND DON’TS FOR SYSTEM OWNER
The following is a partial list of things to do and things avoid doing in managing the infiltration
system for long system life and reduce the risk of system failures.
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DO:
1. Perform required periodic maintenance tasks and operation checks for the system.
2. Keep accurate records of all maintenance and service calls. The results will be valuable if
system problems develop. Make sure that whoever services the system keeps a complete
record of their actions and all system records are kept with this manual.
3. Determine the level of sediment or floating materials in the stilling wells as described in this
manual and remove as needed. Flush the laterals annually or as suggested by installer.
4. Protect the ground over the infiltration area from cover by structures, paving, or impervious
material. Protect this area from concentrated surface drainage, soil compaction by vehicular
traffic and livestock, and soil removal or grade alterations.
DON’T:
1. Don’t use or introduce any other substance or liquids into the stilling wells other than stream
water.
2. Don’t replace or repair any system component without submitting a permit application to the
Department of Ecology.
3. Don’t accidentally dig up underground utility or gas lines. Before digging call the local
“One Call” number to have underground utilities marked.
4. Don’t enter the stilling wells. Any work should be done from the outside. Carbon dioxide
is odorless and the lack of oxygen down there can be fatal.

SECTION 4.0 EMERGENCY PLAN AND SYSTEM TROUBLESHOOTING
In the event of system malfunction or failure, refer to the following check list and refer to section
3.0 for any special procedures. Also see contact information on next page.
Maintenance issues:
Improper use such as hydraulic overloading and poor maintenance, may be indicated by
surfacing effluent (ponding) or excessive weed growth.
1)

2)
3)

Surface ponding of water inside inspection ports – This indicates that balancing
valves have been misadjusted resulting in discharging too much effluent through one
lateral of infiltration system
Lack of grass sod – re-seed if needed. Limited or infrequent vehicular or livestock
traffic is allowed over the infiltration backfill area.
Soil Blockage (graveless chambers only): (Indicated by inspecting ports)
Solution: Find where rodents are getting into system, screen bottom of
trenches under the chambers, or install 6” of 2” drainrock across entire bottom
of drainfield.
Contact: Dept. of Ecology before proceeding with repair, and contact system
installer or Septic System installer for assistance if needed.
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Malfunction:
1)
Frequent short duration high water alarms (daily or almost everyday):
Cause: Top floats are set too close together
Solution: Re-position floats to correct settings per figure 5.
Cause: Pump vault screen clogged
Solution: Clean screened vault. Check out pump screen for blockage.
Contact: Owner, Or a Septic System Service.
3)

Continuous high water alarm:
Cause: Pumps fail to operate.
Solution: Check pump circuit breakers, and pump power.
Cause: High alarm float set too high or malfunctioning.
Solution: Check top float, Adjust or replace if needed. Contact: Owner, or
present occupants. System Installer, or Electrical Contractor.

4)

Continuous low level alarm:
Cause: redundant off float set too high or malfunctioning.
Solution: Check bottom float, Adjust or replace if needed.
Cause: Pump “On” float hung up or malfunctioning.
Solution: Check float, Adjust or replace if needed.
Contact: System Installer, or Electrical Contractor.

5)

Pump won't shut off:
Solution: Check Pump “On” and "Redundant OFF" floats
Contact: Septic System Installer
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CONTACT INFORMATION:
System Failure: Surfacing sewage at septic tank, pipeline, drainfield or components:
CONTACT: Northeast Tri-County Health District. Colville, (509) 684-2262
Solution: Determine causes, obtain permit to commence repairs by a certified installer.
For general troubleshooting contact Cunningham Engineers:

SYSTEM INSTALLER
For problems concerning Septic System Installation:
(Name, phone, address)

ELECTRICAL CONTRACTOR
For Electrical installation / control panel concerns:
(Name, phone, address)

609 Gold Creek Loop
Colville, WA 99114
(509) 684-5036

_____________________
_____________________
_____________________
_____________________
____________________________

_____________________
_____________________
_____________________

FOR SPECIFIED EQUIPTMENT CONTACTS SEE DRAWINGS
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Task 9 - Reidel Creek Infiltration - Project Cost Estimate
10/27/2019

For Doubled Pair of Stilling Wells with Dual Pumps to Bottomless Chamber Infiltration System

SubTask

1

Task Description

Equipment Transport and Rental:
(Transport Labor Included for Mobilize and Demobilize)
Equipment Setup, Demobilization, and Rental

2

Dewatering:
Construct Catchment Dam, Install Pump and Piping past
excavation area

3

Excavation Near Creek:
Installing (4) Stilling Wells and (1) Electric Vault with Custom
Steel Lid

4

5

6

7
8

Avista Utility Power -- Service Extension: 3000 feet extension,
plus 300 feet digging through rock contingency

Extraction Pump Installation:
Power Panel, Pump Control Panel and Floats

Excavation and Installation for Infiltration Field:
Installing 200 linear feet of gravelless chambers, plumbing and
backfilled with backfill sorted through contractor supplied
grizzley bars
Permitting: Water Rights, Ecology (Per RCW 90.03), Electrical
Permit
Contractor's Administrative

Material, Equipment, Fuel
and Labor:

Quantity

Units

5.00

each

4.00

weeks

$1,350.00

$5,400.00

Large Excavator + Fuel

4.00

weeks

$2,700.00

$10,800.00

Backhoe + Fuel

4.00
1.00

weeks
weeks

$1,117.00
$1,600.00

$4,468.00
$1,600.00

1.00
1.00
1.00
1.00
16.00
4.00
1.00
1.00
40.00

weeks
each
week
week
hours
each
each
each
hours

$1,900.00
$550.00
$720.00
$210.00
$85.00
$1,500.00
$1,000.00
$2,500.00
$85.00

$1,900.00
$550.00
$720.00
$210.00
$1,360.00
$6,000.00
$1,000.00
$2,500.00
$3,400.00

3000.00
300.00
2.00
16.00
1.00
2.00
1.00
1.00
27.00
200.00
1060.00
4.00
5.00
108.00

L.F.
L.F.
day
hours
lump sum
each
each
each
hours
L.F.
L.F.
each
each
hours

$10.10
$11.24
$2,200.00
$120.00
$8,000.00
$3,450.00
$2,000.00
$2,500.00
$85.00
$9.00
$3.00
$200.00
$60.00
$85.00

$30,300.00
$3,372.00
$4,400.00
$1,920.00
$8,000.00
$6,900.00
$2,000.00
$2,500.00
$2,295.00
$1,800.00
$3,180.00
$800.00
$300.00
$9,180.00

Shoring Box
Medium Dozer + Fuel
Misc. Materials for Dam
(2) Trash Pumps + Fuel
Piping
Labor
Stilling Wells
Electric Vault
Custom Steel Vault Lid
Labor
Pro-rated Materials, Labor
Rock Contingency
Rock Contingency -- Equip
Flaggers
Electrician
Pumps, Relays and Motors
Dehumidifier
Pump Panel, Floats
Labor
Gravelless Chambers
Pipe
Cleanout/Monitoring Ports
Infiltration Field Valves
Labor
Labor/Fees
Labor

1.00
6.00

15% Contingency:
10% Construction
5% Program
Administration:
TOTAL:
References:
Stevens County Cost List
Quote from Avista, Electrician, Installation Contractor (Time/Materials estimate)
Northeast WA LWG 2008 EQIP Payment Schedule (Adjusted for inflation at 3%/yr)

Capacity:

Sub-Task
Subtotal

$4,000.00

each
$25,000.00 $25,000.00
hours
$85.00
$510.00
Subtotal:
$146,365.00

9

12

$800.00

Line Total

Mobilize/Demobilize
Dump Truck + Fuel

10
11

13

Rate

$28,168.00

$2,840.00

$12,900.00

$39,992.00

$21,695.00

$15,260.00

$510.00
$121,365.00
(checking)

$21,954.75
$14,636.50
$7,318.25
$190,000.00

31 Acre-Ft
Cost/Acre-Ft:
$6,100.00
NOTE: Cost/Acre-Ft limited only by supply, 62 Acre-Ft
Max Capacity with existing equipment would result in
one-half this Cost/Acre-Ft

