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Rogue River Water Providers Source Water Protection Plan

1.0 INTRODUCTION
Project Area Overview

The Rogue Drinking Water Providers (RDWP) Source Water Protection (SWP)
project area (Figure 1.1) encompasses 148,273 acres and includes six United
States Geological Survey (USGS) 12 t- field watershed hydrologic unit codes
(HUC): Lower Ante lope, Whetstone, Rees e, Lick, Kanutchan, and Indian Creek
Table 1.1 summarizes the size (acres) and percent of project area for each
subwatershed. The project area was chosen for SWP following collaborative
discussions with members of the RDWP, the Oregon  Department of
Environmental Quality (DEQ), and the Natur al Resources Conservation Service
(NRCS). The project area starts at the Rogue River above Shady Cove, and
extends past the old Gold Ray Dam site to approximately 2.75 miles upstream of

the Gold Hill surface water intake. Additionally, it is located almost  entirely (78%)
in the 783,300-acre Upper Rogue Watershed. The Upper Rogue Watershed
begin s at the headwaters near Crater Lake and ends at Dodge Bridge, south of

the city of Shady Cove , and represents approximately  25% of the Rogue Basin.

Figure 1.1: Project Area Location

Legend

D Project Subwatersheds
@ Surface Water Intakes
Upper Rogue Watershed

= Rogue River e . A,
Rogue Basin Streams E?Lcnicieikj
City
| ButteFalls
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[ ] cold Hin
| Medford
| shady cove Lick Ck
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Water Provider
ANGLERS COVE/SCHWC
CVMHE
GOLD HILL, CITY OF
MWC

Whetstone Creek |

NWQI Project Area Map
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Rogue River Water Providers Source Water Protection Plan

Table 1.1: Subwatershed Summary

Area Percent of
Subwatershed (AC) Project Area

Lower Antelope

Creek 16,097 11
Whetstone

Creek 32,763 22
Reese Creek 37,467 25
Lick Creek 14,839 10
Kanutchan

Creek 21,960 15
Indian Creek 25,237 17

Drinking Water Providers and System Information

The Upper Rogue Watershed serves as the drinking water source for over

people in Jackson County, Oregon
and groundwater) equaling 39.04 million gallons

There are four larger
surface water within the

drinking water providers

Water Company (SCHWC), Country
Water Company, and Medford Water Commission (MWC).
(a.) and (b.) provide summary information for each of the

treatment technologies
conditions , the number of surface water (SW)

per day (Mgal/d)

needed to meet standards based on

160,000

, with total withdrawals (from both surface
(USGS, 2015)
(DWP) that utilize groundwater and
project a rea include Anglers Cove/Shady Cove Heights
View Mobile Home Estates (CVMHE), Hiland

Tables1l.2and 1. 3
DWPs, including

local water q uality
intakes and groundwater (GW )

wells, and if there is a Source Water Protection Plan (SWP) completed . The
locations of the surface water intakes are shown in Figure 1.1 .
Table 1.2: Drinking Water Provider Information
Water Provider Owner Start of #SW | # GW | # People # SWP
Type Operation | Intakes | Wells | Served | Connections | Plan?
Anglers ,
Cove/SCHWC Private 1999 1 1 83 42 No
CVMHE Private 2002 1 3 132 53 No
Hiland Water | o 0te | 2011 1 1 1,000 234 No
Company
MWC Public 1927 1 9 140,000 31,195 Nol

1Plan is in development/drafted

NWQI Report
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Rogue River Water Providers Source Water Protection Plan

Table 1.3(a.) and (b.) : Treatment Technologies Utiliz ed

Water Provider | Filtration SEIE izl Membrane | Coagulation Flocculation
Sand Sand
Anglers
Cove/SCHWC Yes Yes No No Yes No
CVMHE Yes No Yes No Yes Yes
Hiland Water Yes No No Yes No No
Company
MWC Yes No Yes No Yes Yes
Rapid Hypochlorination Ozonation PH
Water Provider P Sedimentation yp Adjustment
Mix (pre or post) (pre or post)

(pre or post)

Anglers
Cove/SCHWC

No

No

Yes; post

No

No

CVMHE

Yes

Yes

Yes; pre

No

No

Hiland Water
Company

No

No

Yes; post

No

No

MWC

Yes

Yes

Yes; pre and

post

Yes; pre

Yes; pre,
post
pending

Drinking Water for Rural Residents (Other Supplies)

While the majority of residents in Jackson
s, over 50,000 people utilize surface water (

through private or public DWP

Mgal/d) and groundwater (7.91 Mgal/d)

drinking water source.

(OHA, 2020). Due to water quality concerns with many domestic wells in Jackson
3.0), it is recommended that well owners

County (more

get their well water tested for

Land Ownership

The project area comprises approximately 148,273 acres. Private lands
(83%), as seen in Figure 1.2. Private land includes

information in section

most of the land ownership
urbanized areas of Shady Cove, Eagle Point, White City (unincorporated)
. The cities comprise app roximately 15% of the total private
land, seen as the colored City polygons overlaid by the light blue Private Land

portion of Medford

Ownership polygon

. In addition, the land use is largely agricultur

County receive their drinking water
0.24

outside of DWPs (USGS, 2015)as their
treatment require ments of the
private and public DWPs, domestic well water is only regulated, under the

Domestic Well Testing Act, during a sale or exchange of real estate in Oregon

Contrary to the minimum

total coliform, E. coli, and nitrate every year, and
tested for arsenic every three to five years (OHA, 2020).

al and

make up

,and a

NWQI Report
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Rogue River Water Providers Source Water Protection Plan

rangeland. Federal lands (primarily BLM) comprise approximately 11% of the
land , the State of Oregon : 2% (including Oregon State Forest Lands ), Jackson
County : 2%, and City Land : 2% (all cities).

Figure 1.2: Land Ownership

Legend
D Project Subwatersheds
@ Surface Water Intakes L4
hogue: e Kanutchan Cree;“ \
Rogue Basin Streams )
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White City 5 N e
Land Ownership 9 "
g
County Land ,
| Whetstone Creek % ‘
Land Ownership Map - Hies
Table 1.4: Land Ownership by Subwatershed  (Percent)
Lower Antelope Whetstone Reese Lick Kanutchan Indian
Creek Creek Creek Creek Creek Creek
Federal 54 2.4 15.2 37.8 16.7 60.3
Private 89 84.3 83.1 62 79.8 39.1
State <0.1 5 0.5 0.2 3.1 0.3
County 0.6 4.8 1.1 <0.1 0.1 0.2
City 5 3.4 0.1 0 0.4 0.04
NRCS 3 NWQ

In 2012, the United States Department of Agriculture (USDA) Natural Resources
Conservation Service (NRCS) launched the
(NWQI), in c ollaboration with the Environmental Protection Agency (EPA) and
state water quality agencies, to reduce nonpoint sources of nutrients, sediment,
-priority watersheds in each

and pathogens related to agriculture in small high

NWQI Report

National Water Quality Initiative
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid=stelprdb1047761
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/eqip/?cid=stelprdb1047761

Rogue River Water Providers Source Water Protection Plan

state. These priority watersheds have been selected by NRCS State
Conservationists , in consultation with state water quality agencies and NRCS

State Technical Committees , where targeted on -farm conservation investments
will deliver the greatest water quality benefits. NWQI provides a mea ns to
accelerate voluntary, private lands conservation investments to improve water
quality with dedicated financial assistance through NRCS's Environmental

Quiality Incentives Program (EQIP) , Clean Water Act Section 319 , or other funds
to focus state water  quality monitoring and assessment efforts where they are
most needed to track change. A key part of the NWQI targeting effort includes

the implementation of conservation systems that avoid, trap, and control run -off
in these high -priority watersheds (http  s://www.epa.gov/nps/nonpoint -source -
national -water -quality -initiative).

As part of the NWQI process, a multi  -phased area -wide plan is developed for
each identified area of interest. This document represents the framework area -
wide plan focusing on SWP.

NWQI Report Page5
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2.0 OVERVIEW OF THE SOURCE WATER PROTECTION AREA

2.1  Physical Geography

The project area is located in the Upper Rogue Watershed from Shady Cove to
downstream of the former Gold Ray Dam area , approximately 2.75 miles
upstream of the Gold Hill water intake.  The project area encompasses 148 ,273

acres (232 square miles). Elevations range from 1,120 to 4,320 feet.

Table 2.1(a): Physical Ch aracteristics Summary

Physical Characteristics Project Area
Basin Size (square miles) 232
Basin size (acres) 148,273
Maximum Elevation (feet) 1 4,320
Minimum Elevation (feet) 1 1,120

1 Based on available contour data analysis

Table 2.1(b): Physical Characteristics Summary 8 Subwatersheds

Area Area Maximum | Minimum
Subwatershed (Square (AC) Elevation | Elevation
Miles) (feet) 1 (feet) 1
Lower Antelope 25 16,097 | 4,320 1,280
Creek
Whetstone 51 |32763| 3,560 1,120
Creek
Reese Creek 59 37,467 3,560 1,200
Lick Creek 23 14,839 4,160 1,480
Kanutchan 34 |21,960| 3,680 1,200
Creek
Indian Creek 39 25,237 3,520 1,360
1 Based on available contour data analysis
Topography

The topography of the project area (Figure 2.1) is characterized by mountainous
terrain along the outskirts, with gentle valleys in the center. These flatter valleys
are the result of the Rogue River, Little Butte Creek, and other tributaries flowing
throu gh the area. The steep slopes of the mountains provide a continuous
direction for drainage, and this precipitation flows down as rainfall and

snowmelt to empty into the various waterways.

NWQI Report Page6
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Figure 2.1: Topography
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2.2  Climate, Water, Geology, and Soils
Climate

Average annual precipitation in Jackson County is 26 inches , which generally
occurs as low -intensity rainfall. Greater amounts of precipitation, including snow,

fall in higher elevations; conversely, the valley floors are very dry. Very little

pre cipitation occurs in the summer months, with most occurring between

Nove mber and April. Representative average t emperatures range between 31
degrees (January) and 89 degrees (July) Fahrenheit . Climate averages and
ranges in the project area are summarized in Table 2.2.

NWQI Report Pager
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Table 2.2: Climate Averages

Jackson | Shady | Eagle | Gold .
County Cove Point Hill Silis ] SiElEs
Rainfall 25.8in. | 26.2in. Zii.o Zii'l 38.1in.
Snowfall 6.0 in. 3.5in. ?n7 :l),n6 27.8 in.
o 108.8 1135 | 1114 | 96.4
Precipitation days days days | days 106.2 days
196 194 199 197
Sunny days days days | days 205 days
Avg. July High 88.9° 89.2° | 89.3° | 89.8° 85.8°
Avg. Jan. Low 30.6° 31.0° | 31.2° | 31.1° 21.7°
Comfort Index
(higher=better) 7.4 7.4 7.4 7.5
UV Index 3.2 3.2 3.2 3.2 4.3
Elevation 3173 ft. | 1394 ft. 1306 1%93 2443 ft.

https://www.bestplaces.net/climate/

Water

With the amount of precipitation that occurs each year (26 inches average
annual precipitation) and the abundance of groundwater present in alluvial
deposits within Jackson County, freshwater is available for a number of

beneficial uses including drinking

natural environment.

water, irrigation, livestock, industry and the

Using information from the Upper Rogue Watershed

Assessment (2006), consumptive use data for the Indian Creek and Reese Creek
subwatersheds was compiled into Table 2.3 and Table 2.4 below.

Table 2.3: Indian Creek Consumptive Use Data

Subwatershed Storage Irrigation Total
Indian Creek 16.6 cfs 087% | 2.47 cfs 013% | 19.07 cfs
Table 2.4: Reese Creek Consumptive Use Data
Subwatershed Storage Irrigation Domestic Agricultural Total
Reese Creek 0.06cfs 01% |3.41cfs 879% | 0.24 cfs 06% | 0.6 cfs 8 14% | 4.31 cfs

NWQI Report
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Geology

Figure 2.2 and Table 2. 5 show the geological diversity in the project area. Alluvial
deposits flank the Rogue River and its tributaries, with adjacent terraces,
pediments, and lag gravels. Basaltic lava flows comprise much of the eastern

half of the project area, while nonmarine sedimentary rocks, gabbro, and
ultramafic rocks characterize much of the western half. Additionally, there are
several other smaller segments of varying geologies within the project area.

Figure 2.2: Local Geology
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Table 2.5: Geologic Descriptions

GeCo(lcc)iglc Unit Name Age
KJg Granitic rocks Late Jurassic and Early
Cretaceous
KJgu Gabpro and ultramafic rocks associated with Late Jurassic and Early
granitic plutons Cretaceous
Qal Alluvial deposits Holocene
Qls Landslide and debris -flow deposits Pleistocene to Holocene
Qt Terrace, pediment, and lag gravels Pleistocene to Holocene
TRPv Volcanic rocks Triassic and (or) Jurassic
Thaa Basaltic and andesitic rocks Middle to Late Miocene
Thi Hypabyssal intrusive rocks Miocene
Tib Basalt and andesite intrusions Oligocene(?) to Pliocene
Tmv Mafic vent complexes Latg Miocene to
Pleistocene
n Nonmarine sedimentary rocks Eocene
Undifferentiated tuffaceous sedimentary . .
Tu Oligocene to Miocene
rocks, tuffs, and basalt
Tub Basaltic lava flows Oligocene to Miocene
Tus Sedimentary and volcanoclastic rocks Tertiary
Tut Tuff Tertiary
https://mrdata.usgs.gov/geology/state/fips -unit.php?code=f41029
Soil Types

Within the project area, the dominant soil orders include: Alfisols, Inceptisols, and
Ultisols. For descriptions of these soil orders, see Appendix B.

Figure 2.3 shows the soil ty pes found in the project area. The legend on the

figure shows a partial lis t of the soil types (only those that would fit in the legend).

A full list can be found in the Appendix C . Additional information on each soil

type including specific descriptions, engineering properties, water

management, characteristic plant communities , Crop and pasture capability

and yields, and physical and chemical properties can be found in the Soill

Survey of Jackson County Area, Oregon or accessed online through the NRCS®
web soil survey site:

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

All soils data was collected by the NRCS and was summarized from the Soil
Survey of Jackson County accessed online (websoilsurvey), electronically (GIS
files), or referenced from h ard copies.

NWQI Report Pagel0
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Figure 2.3: Soil Types

SOIL TYPES
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Soil Limitations

Figure 2.4 shows severe and severe -moderate soil limitations in the project area.
These limitations may be due to surface runoff, wind erosion, and/or other

causes that have led to a decrease in ferti le topsoil. Many of the areas adjacent
to the Rogue River and other tributaries do not appear to be as heavily

impacted. This may be attributed to the gentler topography (seen in Figure 2.5)
within the valleys and the reduced impact of water erosion. Addit ional
limitations (slope hazards) are also shown on Figure 2.5.
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Figure 2.4: Soil Limitations
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Figure 2.5: Slopes (Soils)
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2.3 Land Use and Population

Land Use

Figures 2.6 through 2.9 show land use in the project area based on zoning,
agricultural land use, and protected areas in the watershed, both private and
public, including National Forests, BLM land, parks, trails, nature preserves,

cemeteries, athletic fields, historical sites, and greenways.

A large portion of the project area (45%) is zoned for agricultural use (EFU or AG)
and almost all agricultural land is private (97%).

Figure 2.6: General Zoning (County)
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Figure 2.7: General Zoning (City)
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Figure 2.8: South Obenchain Fire and Agricultural Lands
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Figure 2.9: Protected Areas
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The project area includes the communities of Shady Cove (pop. 2,904 *), Eagle

Point (8,469*), White City (7,975%), parts of Medford (estimated 11,236 residents  *),
and Jackson County ( *population figures from the 2010 census). These residents
rely not only on the private (non  -public) and public water suppliers, but on
private domestic -use wells for their drinking water . Refer to Table 1.2 for
information on the private and public drinkin g water providers. Figure 2.10 shows
the location of known  Groundwater Source Areas (GSASs), or Public

Groundwater Source Areas delineated by OHA.
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Figure 2.10: Groundwater Source Areas
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2.4  Socioeconomic Conditions

Beginning in the 1840s, Euro -Ame rican settlers began farming and ranching in
the Rogue Valley. In the 1850s, the first wave of agricultural growth within the
region was the result of miners flocking to Jacksonville to find gold, followed by
the second wave in the 1890s for timber. Withn  ew harvesting equipment and
methods, along with the establishment of the Oregon and California Railroad in
1887, both the agricultural and timber industries grew rapidly.

During the early 1900s, the Rogue River Electrical Company, which was

absorbed by the California -Oregon Power Company, harnessed the technology
of hydroelectric power on the Rogue River. Mines, such as the Elk Creek Mine,
produced gold, silver, and lead. To attract tourists to the areas of the Upper
Rogue, poor road conditions were impr ~ oved (URWA, 2006).

While the Upper Rogue Watershed is mainly rural, the project area includes
several towns and a portion of Medford. Overall, populations in the small towns
of Shady Cove and Trail, as well as the larger cities of Eagle Point and White
City, have grown significantly over the last fifty years.

NWQI Report Pagel6



Rogue River Water Providers Source Water Protection Plan

For a more current picture of the project are
demographic indicators, t he EPA®6s EnvironmefBJ2CREENusti ce S
online tool was used to reveal variables, such as particulate matter, ozone,

hazardous waste proximity, minority and low income populations, and others,

summarized in Table 2.6 below.

Table 2. 6: Environmental and Demographic Indicators for the Project Area

Selected Variables Value | State = | EPA Reglm? | usA =
| Avg. I Yotile | Avg. I Yatile | Avg. Shtile

Environmental Indicators
Particulate Matter (PM2.5in pg/m’) 6.4 663 35 5.6} 47 8.3 10
Ozone (ppb) 36| 342 77 35.1 59 43| 13
NATA" Diesel PM (ugim®) 0.264 0.393] 40 0.479 <50th 0.479 <50th
NATA" Air Toxics Cancer Risk (risk per M) 34 31 59 31 50-60th 32 60-70th
NATA™ Respiratory Hazard Index 0.55| 0.48| 70 10.46| 60-70th 0.44| 70-80th
Traffic Proximity and Volume (daily traffic count/distance to road) 230 430, 55 500, 55 750 51
Lead Paint Indicator (% pre-1950s housing) 0.098 025 34 0.23] 42 0.28) 37
Superfund Proximity (site count/km distance) 0.019| 0.083] 15 0.13 19 0.13| 16
RMP Proximity (facility count/lam distance ) 0.24) 078 47 0.65| 50 0.74) 43
Hazardous Waste Proximity (facility count/km distance) 0.24 1.4 37 1.5 41 4 39
‘Wastewater Discharge Indicator (toxicity-weighted conceniration/m distance) 9.5E-05 0.0056 53 31 60 14 54

Demographic Indicators
Demographic Index 29%, 29% 59 29%) 59 36%)| 48
Minority Population 20%)| 23%) 51 27%| 44 39%)| 37
Low Income Population 39%,| 34%) 63 3 69 33%)| 64
Linguistically Isclated Population 1% 3%)| 55 3% 52 4% 49
Population with Less Than High School Education 12%) 10%) 68 9% Il 13%| 59
Population under Age 5 6% 6% 61 6% 55 6% 56
Population over Age 64 18%) 16% 65 15%) T2 15%)| T2

*The National-Scale Air Toxics Assessment (MATA) is EPA's ongoing, comprehensive evaluation of air toxics in the United States EPA developed the NATA fo prioritize air toxics, emission sources, and locafions of interest for further study Itis
important to remember that NATA provides broad estimates of health risks over geographic areas of the country, not definitive risks to specific individuals or locations. More information on the NATA analysis can be found at:
hitps/fvwww.epa.govinational-air-foxics-assessment.

2.5 Goals and Objectives of the Source Water Protection Plan
Source Water Protection Plan Goals and Objectives

1. Provide an overview of the source water protection area and at -risk
public water system(s).

2. Characterize the areas of influence for the SWP.

3. Identify and prioritize areas that require the implementation of SWP
measures in the project area

4. Identify best management practices (BMP) to protect source water
quality in relation to pollution and chemicals, including pesticides and
CAFOs.

5. Identify B MPs that will help protect source water quality from the impacts
of erosion related to landslides and wildfires.

6. Increase coordination and collaboration between local, state, and
federal partners to address SWPand the actions that can be taken.
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7. Increase the capacity of the RDWP to respond to the actions of private
landowners and provide guidance for implementing BMPs.

8. Develop an outreach strategy for partners and the greater RDWP to utilize
when providing assistance to private landowners in critical area S.

9. Highlight education and outreach as an effective strategy for effecting
change within critical areas.

10. Through BMP implementation, reduce the total amount of contaminants
that enter waterways within the SWP project area.

Assessment of NiRep®PdtnerssiReathi Sbuyce Waier Protection
Goals

1. NRCS can support the goal of reducing the total amount of contaminants
that enter waterway s through BMP implementation

2. NRCS can provide technical assistance and resources to increase the
capacity of partners to provide education and outreach to private
landowners within the SWP project area

3. NRCS can provide support to partners and the RDWP to leverage funding
from multiple local, state, and federal sources to address threats to the
SWP project area .
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3.0 IDENTIFIED THREATS TO THE SOURCE WATER PROTECTION AREA

Source water is surface and/or groundwater that serve as a source of drinking

water. When source water is heavily impacted by residential, urban, industrial,

and agricultural activities, as we |l as natural disasters (erosion, landslides,

wildfires, etc.), potential contaminant sources (PCS)  can enter waterways.
Furthermore, infrastructure can be damaged, releasing additional pollutants.
Commonly identified PCS and threats to source water includ e
pollution/chemicals, pesticides, concentrated animal feeding operations

(CAFOs), high risk land uses, erosion, landslides, and debris flows, and w ildfires. A
list of PCS and potential water quality impacts are shown in Appendix A.

PCS0d General

PCSwithin the source water and/or delivery and treatment infrastructure can

lead to both short -term and long -term supply interruptions, including system shut -
downs, use of alternate supplies, diminished reservoir capacity, and/or

increased maintenance costs f  or drinking water treatment facilities. These
increased maintenance costs come in the form of more frequent backwashing

(forcing clean water through filters in a direction opposite to normal flow) of

filters and repeated replacement of filter media (sand, gravel, and/or

charcoal) , as well as an elevated use of disinfectants (chlorine or chloramine). In
addition to increased costs, the use of additional disinfectant to treat drinking

water can cause the water to have a sli ght chemical smell and/or taste, whi ch
may lead to customer dissatisfaction.

In order to combat both the increasing presence of PCS in the source water and
the costs of drinking water treatment, it is important to understand the types of
pollution and chemicals that currently exist in the w atershed, including
pesticides, natural processes (which are often exacerbated by human
influence), and the mix of land use activities. Specific threats are discussed in
more detail in the following sections.

Pollution/Chemicals

Pollutants of concern tha t have been identified during discussions with local
drinking water providers, or identified in research completed for this report,
include: ammonium, bacteria (total coliform  and E. coli), barium, bromate,
dioxin and furan, inorganic arsenic, nickel, poly chlorinated biphenyls (PCB),
radon, total organic carbon (TOC), turbidity, and uranium (DEQ, 2020). A
summary of violations and alerts for each provider is provided in Table 3.1
below .
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Table 3.1 : Violation and Alert Summary by Water Provider

Water Current MCL oty
) : . Years Alerts Substances
Provider Violations?
of Concern
Anglers Barium1,
i A 2
Cove/SCHWC No 2007 Total coliform radon. , ar12d
uranium
Sodium 3, total
CVMHE No 2010-2015, 2018 | coliform 3, and -
xylenes3
. Barium1,
Hiland Water
No - - radon 2, and
Company L
uranium
Bromate 4, ngh I.eV(ZIs of
nickel 5. and turbidity ¢ and
MWC No 2003, 2007-2017 . total organic
total coliform 4 5
and E. coli4 carbon
' (TOC)
AViolation
1Bariumisanaturally -occurring substance i Shady

Water Company, 2017).
2Radon and uranium in the source water are a result of the erosion of natural
deposits and/or mining activities (Hiland Water Company, 2017).

3Sodium (2010), total coliform (2011 and 2018) and xylenes (2010

4Bromate (2009; at surface water intake) and total coliform and
2017; at Big Butte Springs groundwater well) alerts listed in the updated SWA
(DEQ, 2018; OHA, 2020).
SNickel (2003; at Big Butte S prings groundwater well) alert listed under public

water

system al erts

platform (OHA, 2020).
6Heightened levels of turbidity and organic matter can create issues for drinking

water treatment, as well as

later section.

on

According to the updated SWA from DEQ for each
providers , substances identified within each DWP area will likely continue to be

present in the source water due to
within the 8 -hour time of travel (TOT) (the distance that

Oregon

Publ

-2015) alerts
listed in the update d source water assessments (SWA) (DEQ, 2018).
E. coli (2007-

i C

aquatic life (DEQ, 2020), which will be discussed in a

of the drinking water

high soil erosion potential and erodible soils
PCS can travel within 8

hours). Ap pendix D. shows the 8 -hour TOT in the vicinity of the project area.

Issues with erosion are discussed further
Regarding domestic well water, both groundwater quantity and quality is

in lat er sections.

declining within the Rogue Basin. Decreasing groundwater recharge and an
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increasing rural population has caused a significant drop in the water table.
Paired with the issu e of groundwater quantity are pollutants present within the
groundwater system, including: bacteria, nitrate, arsenic, salts and minerals,
fluoride, and boron (DEQ, 2011). These pollutants pose as a threat to human
health, especially the levels of nitrate seen in the Rogue Basin. Nitrate
concentrations within several wells in the Rogue Basin amount to 7 milligrams per
liter (mg/L); concentrations at or above 11 mg/L begin to limit the

recommended water use for those wells (OHA, 2016). Although the Rogue Bas in
is not yet designated as a Groundwater Management Area (GWMA), if nitrate
concentrations continue to trend upwards, DEQ may declare the area as such
(DEQ, 2020).

Pesticides

Two pesticides of concern and one local problem pesticide were identified in
the Middle Rogue Pesticide Stewardship Partnership (MRPSP)2019 Strategic
Plan: Diuron, Imidacloprid, and Oxyfluorfen | respectively (MRPSP, 2019. Both
Diuron and Imidacloprid are pesticides of concern throughout Oregon. It has

been suggested thatthesepes t i ci desd wi despread surface wa
is linked to regulatory and labelling issues at the state level, rather than local
misuse and application in excess amounts. While these pesticides were found
within the Bear Creek Watershed, it can be inferr ed that these pesticides would
likely be detected within the project area. Specifically, these pesticides are likely

to be found in the Whetstone Creek area, which is the most similar to the Bear
Creek subwatersheds in terms of land use and ownership.

CAFOs

A concen trated animal feeding operation (CAFO) is an agricultural enterprise in
which more than 1,000 animal units are confined on site for more than 45 days
during the year (NRCS, 2020). Animals, along with their feed, manure and urine,

are kept within a small land area. In addition, dead animals, tools, and other
materials supporting the CAFOs may also be kept onsite.  While CAFOs have the
potential to negatively impact both air and water quality, NRCS provides both
technical and financial assista  nce to landowners to help them protect natural
resources. As such, t wo CAFOs are located in the project area, and these
operations are designated by t he orange triangles in Figure 3.1 . The CAFOs do
not overlap with any Groundwater Source Areas (GSAS), or a reas where
groundwater aquifers are utilized for source water, which would present a high

risk for the project area and source water.
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High Risk Land Use

Evaluation of high risk land uses was completed using the PCSrating data
provided by DEQ and other s. PCS locations were plotted in Figure  3.1. Individual
ratings were evaluated (high, moderate, and low rankings) , and the highest risk
land uses were selected based on data evaluations and discussions with the

Rogue Drinking Water Partnership (RDWP) membe rs, including MWC, City of
Grants Pass, DEQ, and the Rogue River Watershed Council (RRWC).

Descriptions of PCS codes, activity types, risks to surface water (SW) and
groundwater (GW), and potential water quality impacts can be found in

Appendix A.

Figure 3.1: PCS and CAFO Locations in the Project Area
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Erosion, Landslides, and Debris Flows

The risk of soil erosion and transport to waterbodies increases substantially with

both steep slopes and in post -fire environments (DEQ, 2020) . Associated with soil
erosion isash and loosened sediments from logging roads, landings on steep
slopes, and burned areas, which may include chemicals bonded to these
sediments. Monitoring is currently underway to determine specifically which
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chemicals are of a concern  from the fires. Additional information relating to

chemicals from fires can be found in the wildfire discussion below . Sediments,
and especially those that have bonded with chemicals, pose as major water
guality concern sfor both drinking water and aquatic life.

Landslides also present a risk in the project area, specifically in portions of the

upper area of most subwatersheds. Figure 3.2 shows landslide susceptibility (risk)
in the watershed, including very high risk (red areas), high risk (blue), and

mo derate risk (green) from LIDAR imaging provided by DOGAMI.

Figure 3.2: Landslide Susceptibility Ratings
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Four recent landslides have been documented in the project area as shown in
Figure 3.3. Two of the landslides occurred in the Indian Creek Basin an d two in
the Whetstone Creek Basin. In addition, a debris slide occurred in June of 2018 in
the upper Little Butte Creek Basin (MWC , 2021), and the impacts of that debris
slide can be seen in Figure 3.4 below
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Figure 3.3: Documented Landslides
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Debris flows, which are slurries of rocks, water, logs, and other debris, are often
influenced by landslides. Often occurring on steep slopes and drainages after
storm events and snowmelt, debris flow hazards are elevated in the absence of
vegetation and in the presence of soil disturbance. Debris flows can cause
damage to drinking water infrastructure (intakes, treatment plants, storage
ponds, and tanks), as well as lead to massiv e spikes in turbidity and organic
matter concentrations in nearby waterbodies. Heightened levels of turbidity and
organic matter can create issues for drinking water treatment, such as the
creation of disinfection by  -products, as well as aquatic life (i.,e. , smothering of
salmonid eggs by sediments) (DEQ, 2020). Fires (discussed in the next section)
can increase the risk and occurrences of debris flows.

Wildfire (South Obenchain Fire)

On September 8 th, 2020 at 1:59 P.M., the South Obenchain Fire started fi  ve miles
east of Eagle Point. Due to extremely dry and hot conditions, wind gusts, and an
abundance of fuel (timber, brush, and logging slash), the wildfire had engulfed

32,671 acres by the end of September, which is an estimated 20% of the project
area (seen as the orange area in Figure  3.5(a.) and (b.) below)

Figure 3.5(a.): South Obe nchain Fire Location
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Figure 3.5(b.) : South Obe nchain Fire Impacts
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Potential water quality concerns related to local wildfires (Almeda and South

Obenchain Fires) are elevated levels of aluminum (Al), perfluorinated

compounds (PFAS; used for fire suppression), total phosphorus (TP), total organic
carbon (TOC), turbidity, and volatile and semi -volatile organic compounds
(VOC and SVO C). In the absence of healthy root systems to keep soils in place,
these contaminants wash into waterways adjacent to burn areas. It is likely that

Al, TP, and TOC are linked to turbidity, in that these materials are bonded and

are adhered to soil particle  s. While natural sources and levels of Al, phosphorus,
and TOC exist in soils, current water samples indicate concentrations that have

the potential to lead to major losses of macroinvertebrates and fish, as well as
harmful algal blooms (DEQ 2020).

Additi onal constituents of concern that have been identified following other

wildfires, such as the 2015 Butte and Valley Wildfires, the 2017 Tubbs Fire, and the
2018 Camp Fire in Central and Northern California, include: bacteria ( E. coli),
ammonium and nitrates, metals (antimony, arsenic, cadmium, copper, lead,

nickel, mercury, and zinc), pesticides and herbicides, polycyclic aromatic
hydrocarbon s (PAH; dioxins and furans ), asbestos, polychlorinated biphenyls
(PCB), and disinfection by -produ cts, which are formed when  disinfectants, such
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as chlorine, that are used during water treatment , react with dissolved organic
matter ( Geosyntec Consultants, 2015; EOS, 2020).
investigation of the harmful contaminants in burn debris a nd ash from these fires,

Geosyntec Consultants concluded that metals concentrations exceeded

human health screening levels, as well as the U.S. Environmental Protection

Agencyds (EPA) soil screening |l evels for grou
footp rints.

It is important to note that harmful pollutants can also arise within drinking water
distribution networks, rather than the source water itself, following urban fire
events. For example, following the Tubbs Fire and the Camp Fire, benzene, a
known carcinogen, was found in the distribution network, caused by the burning
of plastic pipes and other plastics used in urban areas (EOS, 2020).

Fire and Landslide Risk

With the loss of thousands of acres of vegetation, erosion is a major concern
within th e steep, burned areas where fire damage overlaps with very high risk or
high risk areas for landslides. Figure 3.6 shows the overlap of the burned area
and landslide risk. Areas in red and blue are of particular concern for further
analysis, as these areas represent very high and high landslide susceptible areas,
respectively.
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Figure 3.6: Landslide Susceptibility and the South Obenchain Fire
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4.0 ACTIONS TO PROTECT SOURCE WATER

The Rogue Drinking Water Partnership (RDWP) is an informal coalition of
municipal and private drinking water providers and other partners seeking to
protect and enhance source water quality. The Rogue River provides drinking
water for over 200,000 people, recreation for thousands, and habitat for fish and
wildlife. In 2017 , the RDWP set a trajectory to focus group actions on source
water protection. As such, a grant application was submitted and awarded that
funded the initial work of the partnership to inventory PCSand evaluate
potential threats to water  quality. That work resulted in updates to the DEQ
source water assessments for the area, identifying high priority areas of concern,
developing educational and outreach components, identifying BMPsto protect
drinking water, and creating a document includ ing initial elements of an
emergency response and contingency plan for providers to refer to. As a result
of this work, a Memorandum of Agreement committing to engagement and
cooperation between partners was developed by the RDWP.

The RRWC works throughou t the Middle and Upper Rogue River area  s.
Specifically, RRWC has developed and implemented ecological restoration
projects that address degraded instream and riparian habitat conditions in the

Elk Creek and Little Butte Creek watersheds. This includes trea  tment of noxious
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and invasive species, revegetation of streamside riparian buffers with native
vegetation, and installation of instream complex habitat structures that
encourages floodplain connectivity. Collectively, these actions improve water
guality co nditions that benefit aquatic species and drinking water providers.

RRWC led the baseline water quality data collection of the Water for Irrigation,
Streams, and Economy (WISE) Project. Baseline data is important for identifying
and defining changes in wat  er quality that may result from watershed

restoration activities. This monitoring effort focused on the WISE Project because
its impact on water quality is expected to be substantial. The project monitoring
team measured water quality at upstream and downs tream locations in both
the Bear Creek and Little Butte Creek watersheds. Each monitoring station was

co -located with an Oregon Water Resources Division near -real time flow gage.
This monitoring effort was designed to track longitudinal and temporal change S
in water quality that may result from regional water quality improvement and

salmon recovery activities.

Jackson Soil and Water Conservation District (JSWCD) has been working
extensively with agricultural landowners in the Little Butte Creek watershed to
improve the agricultural impacts on water quality in this area. To this end,
JSWCD has worked with landowners to improve or modernize their irrigation
systems to eliminate agricultural runoff, develop grazing management plans to
improve uplan d landscape h ealth, and restore riparian areas to combat noxious
weeds, re -establish native vegetation, and install fencing to provide healthy
stream buffers and restrict the amount of time livestock spend directly in creeks.
JSWCD also host s a series of technical assi stance seminars designed for
landowners in this watershed to provide resources and information on natural
resource management that will help them individually improve water quality.

To address erosion concerns within the fire  -affected areas o f the South

Ob enchain Fire, JSWCD distributed dryland pasture and wildlife habitat/erosion
control seed mixes to landowners. Laying these seed mixes, especially in
previously forested areas and riparian zones, is the first step in combatting future
erosion and sediment concerns, as well as protecting water quality.

The MRPSPformed in 2014 to identify potential concerns and improve water
quality affected by pesticide use in the Middle Rogue area. The MRPSP brings
together partner organizations, agricultural producers, DWPs, local and state
agencies, and Oregon State University technical providers to encourage
voluntary changes in pesticide use and management practices, while also
promoting BMPsin all users of pesticides from licensed applicators to backyard
gardeners. In 2019, the MRPSP developed a 5 -year strategic plan to guide the
partnerships resources to reduce pesticide detections in the area
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4.1  Proposed Actions to Protect the Source Water Protection Area

John Speece wanted to address this section.
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5.0 HYDROLOGY AND WATER QUALITY CHARACTERIZATION

This section provides a summary of the  hydrology and water quality conditions in

the project area based on available data. Information that was not found or
does not exist was identified as  data gaps. This report will be updated as
information becomes available. While the primary focus of this  planis on

agriculture , potential contaminant sources (PCS), and their impacts, other
sources of pollution were also  evaluat ed. Over all, this information will he Ip
decision makers identify areas needing site-specific BMPs to address a range of
water quality concerns.

5.1 Hydrogeology of the Source Water Protection Area

The p roject area (shown in Figure 1.1) encompasses 148,273 acres and includes
six USGS 12- field watershed HUC: Lower Ante lope, Whetstone, Rees e, Lick,
Kanutchan, and Indian Creek . Specific i nformation for several of the watersheds
(Lower Antelope, Reese, and Indian Creek )is summarized in Table 5.1.
Information includes drainage area, stream length, mean elevation, mean
annual precipitation, and mean minimum temperature . Additional information

on w ater usage by category and month is shown in Table 5.2

The Little Butte Creek (LBC) watershed has the most stream length and  drains
the largest area, followed by Antelope Creek, Reese Creek, and Indian Creek :
based on the information in T able 5.1 . Overall, the mean elevations for all four
watersheds vary between approximately 1,900 and 3,400 feet with LBC having
the highest average elevation and a reas above 3 ,000 feet . Mean annual
precipitation is also highe stin LBC (6-8 inches more) than the other basins , which
is consistent with precipitation  patterns at higher elevations.

Table 5.2 shows project are a water usage by subwatershed. For all ofthe
subwatersheds, storage and i rrigation make u p over 80% of the overall use. For
most of the subwatersheds, the use is heavily split between the se two uses with
the exception of Reese Creek , which uses 76% for irrigation and only 5% for
storage. Overall, storage ranges from5 9% to 89%, irrigation from 11 % to 76%,
domestic from <1% to 15%, and a griculture from 1% to 13%. In addition, LBCis
also used for industrial purposes. Information on W ater Right Information Search
(WRIS)codes and what may be included under e ach use category can be

found under OWRD in the Resource Guide at the end of this document.
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Table 5.1: Project Area Watershed Information
Water Resources Department downloaded in 2021)

(Information from the Oregon

Watershed
Indian |Little Butte |Reese Antelope
Station Number 71033 263 264 248
Latitude of Outlet (°) 42.6124 | 42.4511 42,5321 | 42.459
Longitude of Outlet (°) -122.815 | -122.875 |-122.834 | -122.832
Latitude of Centroid (°) 42.603 42.379 42.547 42.36
Longitude of Centroid (°) -122.759 | -122.555 | -122.759 | -122.708
< Drainage Area (square miles) | 12.16 378.2 22.2 75.16 |
Stream [ 9.895 | 2UD.0 30.26 96.68
Perimeter (mi) 15.45 113.3 21.7 47.27
Lakes and Ponds (%) 0 0.183 0 0
Area/Perimeter (NA) 0.787 3.339 1.023 1.59
Maximum Relief (ft) 1795 8045 2172 4445
Mean Slope (°) 14.23 13.14 10.83 14.18
Average As, 178.6 191.5 213.8 187.8
<_I___ Mean Elevation(feet) 2169 3398 1947 2636
Area above 3000 ft (%) 1.354 54.3 0.941 31
Area above 4000 ft (%) 0 37.7 0 11.71
Area above 5000 ft (%) 0 14.5 0 2.223
Areaa ] 0 1401 0
<1_ Mean Annual Precip (in) 27.5 33.65 24.15 | 25.16 ]
Mean Annual Min Temp (°F) 38.59 34.16 38.57 36.44
Mean January Min Temp (°F) 28.14 23.68 28.43 26.1
Mean February Min Temp (°F) | 31.23 26.53 31.27 29.01
Mean March Min Temp (°F) 32.87 28.33 33.01 30.72
Mean April Min Temp (°F) 35.33 31 35.44 33.24
Mean May Min Temp (°F) 40.88 36.55 40.68 38.72
Mean June Min Temp (°F) 47.5 43 47.03 45.18
Mean July Min Temp (°F) 51.15 46.73 50.48 48.85
Mean August Min Temp (°F) 50.75 46.18 50.15 48.4
Mean September Min Temp (°F) | 44.93 40.44 44.88 42.75
Mean October Min Temp (°F) 38.23 34.13 38.64 36.34
Mean November Min Temp (°F) | 33.19 29.12 33.65 31.33
Mean December Min Temp (°F) 28.65 24.23 29.07 26.63
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Table 5.2: Project Area Water Usage by Watershed  (Information from the
Oregon Water Resources Department downloaded in 2021 ) 8 Storage by month
is in acre -feet with the overall breakdown in percentage.
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Major and Minor Aquifers Providing Domestic and Public Water S upplies

Several aquifers in Jackson County provide groundwater within the study

area . The USGS reports that, collectively ,over 50% of the areads
relies on these aquifers for their drinking water . There are three alluvial

aquifer units and several Tertiary and older, granitic and metamorphic rocks

which produce water  via fractures. Surface water from creeks, rivers,

reservoirs, lakes, irrigation, and seepage from irrigation ditches in the valley
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locally recharge the alluvial aquifers. Additionally, precipitationin the
highlands recharges the  bedrock aquifers, which may recharge alluvial
aquifers via fracture flow (DEQ, 2013; Orzal, 1993).

Other than shallow stream deposits, most formations have little or no primary
porosity , so wells depend on secondary porosity, or fractures. Steep slopes
hinder the recharge of groundwater and encourage runoff (refer to Figure 2.1
for the topography of the area) . However, precipitation  stored as snowfall at
higher elevations will allow higher infiltration rates. The Tertiary volcanic rocks,

the Tertiary sedimentary rocks, and the Paleo -Mesozoic rocks each have low
permeability, capable of yielding only small quantities of groundwater. The
guantities are generally adequate, however, for domestic or livestock use (DEQ,
2013; Young, 1985). Some of the aquifers accessed by fractures  can produce
substantial volumes of water, but perhaps not sustainably.

Alluvium provides the most productive aquifer in the area. Where total thickness
is generally 30 feet or more , the units generally had a saturated thickness of
more than 10 -15 feet and would yield 10 to 50 gallons per minute (gpm) (per
bailer test results prior to 1971). In a few areas, yields of 100 gpm or more were
obtainable ( DEQ, 2013; Robison, 1971).

The Tertiary Roxy Formation volcanics are located above the water table in

much of the area bu tare capable of yielding 10 gpm where available. Water is
likely to be of good quality. = The older, Colestine Formation tuffs and
conglomerates are capable of yielding about 20 gpm in many places. Water
may be hard or saline in some areas. The Tertiary nonmarine sedimentary
formations are capable of yielding 5 to 15 gpm in most areas ; however , they
can yield water with excessive boron and fluoride and may be too saline in
some areas. Wells in the Sams Valley area and in the area near Jacksonville
commonly draw from this formation ( DEQ, 2013; Robison, 1971).

Of Cretaceous age, the Hornbrook Formation sandstones can yield 5 to 10 gpm

in some areas and less than 1 gpm in  others. The chemical quality of the water
varies. Granodiorite and quartz diorite units of Jurassic or Cretaceous age yield

less than 5 gpm generally, yet water is expected to be of good quality (Robison,
1971). Figure 2.2 shows the geology of the project area including individual
geologic unit types. In addition, specific lithology related to wells located in (or
close to) the projectarea  can b e viewed in Figures 5.7 and 5.8.

Additional information on aquifers, yields, and well depths can be found in the

next section. Well data was located in historical reports, downloaded from the

Oregon Water Resources Departmentds (OWRD) Gr
system, and provided by OSU Extension based on information from OWRD.
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Detailed well analysis was completed from the thousands of w ells provide by
OSU Extension. In addition, 10 wells were chosen atrandom for analysis and
comparison of data  (charts) from the 126 wells located in or near the project

area and available online from the Oregon Water Resources Information System
accessed online in 2021.

Aquifer and Well Depths

Aquifer vol umes are presumed to be shrinking based on well depth trends
observed over the last few decades (or years) that show water levels in wells to
be further from the surface and wells needing to be drilled deeper to find usable
water supplies . Inreports from DEQ and Dittmer, t he average well depth has
increased , as drillers need to drill deeper to encounter adequate water yields.
In the 1950s and 1960 s, the typical well depth was 100 to 200 feet. Inthe 1990s,
some wells extended to 800 or 1,000 feet deep to reach adequate water
supplies. Over 13% of wells drilled from August 1991 to July 1992 yielded less than
1 gpm and 4% were dry. Despite the increasing d epths and increasing number
of dry wells, th e number of wells in creased in the early 1990s by approximately
2.7% per year ( DEQ, 2013; Dittmer, 1994).

Southern Oregon University (then Southern Oregon State College) graduate

student Gail Elder conducted as tatistical study of 7 ,500 wells drilled in the Shady
Cove area between 1950 and 1995. Elder found that the average depth of wells
drilled increased in each decade of her study period, from an average depth of

88.5 feet in the 1950s to an average depth of 2 29 feet in the 1990s. This
corresponded to a consistent increase in depth to first water encountered, from

an average of 57 feet in the 1950s to an average of 133 feet in the 1990s.

Average water yield of the wells stayed between 18 and 21 gpm. However,

yields vary significantly, with many wells yielding barely 1 gpm , to others yielding
100 to 224 gpm. El der notes that oOomany
water. 6 Theyusawate® used to taste I[DEQ RMT
Elder, 1995). Shady Cove is the only municipality in the study area that does not
have its own public water supply and is supplied primarily by a private water
company or small community systems . The City of Rogue River utilizes
groundwater for a portion of its public w ater supply (2019 Consumer Confidence
Report). Butte Falls also utilizes groundwater (from Ginger Springs) for its water
supply. Table 5.3 h as well depth information from three of the local water
providers.

Current /Recent Well Data and General Trends

Analyzing well data provided by OSU Extension shows a similar trend with well
depths increasing to the greatest depths since 1990. In addition, completed

NWQI Report Page35



Rogue River Water Providers Source Water Protection Plan

wells depths (averages) increased from under 100 feet (82 feet) from 1940
to 217.8 feet from 2001 -2021. Average yields decreased by approximately 27%
over this time period as well (T able 5.3

Table 5.3: Summary of Well Information

(1940-2021)

-1960

Number (Maximum |Minimum Average
Data Range of Wells |Depth (fi) |Depth (fi) Range (ft) |Mean (ft) |Median (ft) |yield (gpm)
1940-1960 241 503 12 49 82 69 22
1061-1980 2533 a7 12 745 163.1 123 20
1980-2000 2655 1250 0 1250 202 180 17
2001-2021 1616 1160 2 1158 217.8 181 16™
Community
Systems (1975- 27 800 100 s00 33 260 30
2020)

* 97% of the wells (59/61) that are greater than 600 feet were drilled after 1990.
**Highlighted value is the lowest average yield.

Figure 5.1 shows wells over 490 feet deep by subwatershed and geologic unit
type. Correlation between well

a data gap.

Figure 5.2 shows higher well yields (above 25 g allons per minute ) by

subwatershed and geologic unit.
currently a data gap.
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Figure 5.1: Wells Over 490 Feet Deep

Figure 5.2: Higher Well Y ields (greater than 25 gpm)
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