ASR License No:
(Assigned after filing)

State of Oregon
Water Resources Department
Application for Limited Water Use License for ASR

Applicant, contact, and mailing address information:

City of Pendleton [
Bob Patterson

500 SW Dorion Avenue

Pendleton, OR 97801

541/966-0249 ;
541/966-0251 fax S
specproj@pendleton.or.us

bob(@ci.pendleton.or.us

1) Date of Pre-Application Conference: October 2, 2001 at CH2M Hill Portland Office,
825 NE Multnomah, Suite 1300, Portland, Oregon 97232. In attendance:
a) City of Pendleton: Jerry Odman, Bob Patterson, & Karen King.
b) CH2M Hill: Phil Brown & Dennis Orlowski
¢) OWRD: Donn Miller & Tony Justus
d) DHS-DWP: Dennis Nelson
¢) DEQ: Phil Richerson

INFORMATION REGARDING ASR TESTING UNDER LIMITED LICENSE:
2) Source of Injection Water for ASR: Treated (filtered) drinking water from the Umatilla

River, a tributary of the Columbia River. The following water rights, or combination of
water rights, will be used:

a) 1885- 896 gpm (1.3 mgd or 2.0 cfs) Certificate No: 2604
b) 1890 - 224 gpm (0.3 mgd or 0.5 cfs) Certificate No: 2582
c) 1910 - 1,792 gpm (2.6 mgd or 4.0 cfs) Certificate No: 3927
d) 1910 - 3,584 gpm (4.0 mgd or 8.0 cfs) Permit No: 458
e) 1912 - 1,344 gpm (1.9 mgd or 3.0 cfs) Certificate No: 7993
f) 1929- 896 gpm (1.3 mgd or 2.0 cfs) Certificate No: 8051
g) 1929-1,210 gpm (1.7 mgd or 2.7 cfs) Certificate No: 8052

h) 1941 — All waters from the NF Umatilla  ORS 538.450

3) Maximum Diversion Rate: 10,400 gpm (15.0 mgd or 23.3 cfs) at river intake / pump
station located on the Umatilla River and/or 3,750 gpm (5.4 mgd or 8.4 cfs) using
existing “Springs” collection structures located along the Umatilla River. Existing
surface water rights will be used for all diversion of water from the Umatilla River.

4) Maximum Injection Rate at Each Well(s):
Initial pilot testing:
a) Well 1 (Byers): 1,800 gpm (4.0 cfs) maximum with 1,350 gpm (3.0 cfs)
average. Present production rate is 1,350 gpm (3.0 cfs).
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b) Well 5 (Stillman): 3,500 gpm (7.8 cfs) maximum with 1,900 gpm (4.2 cfs)
average. Present production rate is 2,350 gpm (5.2 cfs).

Candidate wells for expansion of pilot testing program:

¢) Well 8 (Prison): 1,700 gpm (3.8 cfs) maximum with 1,250 gpm (2.8 cfs)
average. Present production rate is 1,250 gpm (2.8 cfs).

d) Well 2 (Round-Up): 2,400 gpm (5.4 cfs) maximum with 1,800 gpm (4.0 cfs)
average. Present production rate is 1,250 gpm.

e) Well 14: 2,000 gpm (4.5 cfs) maximum with 1,500 gpm (3.3 cfs)
average. Present production rate is 1,500 gpm.

f) Well 4 (Hospital): 1,050 gpm (2.3 cfs) maximum with 800 gpm (1.8 cfs)
average. Present production rate is 800 gpm (1.8 cfs).

The initial pilot testing program will be conducted with Well 1 and Well 5. An
additional well, with the possibility of up to three wells, will be added to the pilot
testing program depending on the initial success of ASR at Well 1 and Well §.

5) Maximum Storage Volume: Based on a maximum 180 day period for recharge at the

maximum rate of injection:
For initial pilot testing:
a) Well 1 (Byers): 467 million gallons (1,430 acre-feet)
b) Well 5 (Stillman): 907 million gallons (2,780 acre-feet)

For expansion of the pilot testing program:

¢) Well 8 (Prison): 441 million gallons (1,350 acre-feet)
d) Well 2 (Round-Up): 622 million gallons (1,910 acre-feet)
e) Well 14: 518 million gallons (1,590 acre-feet)
f) Well 4 (Hospital): 272 million gallons ( 835 acre-feet)

Initially, Well 1 and Well 5 will provide a maximum storage volume potential of
1,374 million gallons (4,210 acre-feet) for 180 days of recharge. The average storage
volume potential will be 843 million gallons (2,590 acre-feet) for 180 days of
recharge. The average storage volume for Well 1 and Well 5 is reflected in the Pilot
Test Program for the City of Pendleton. Additional storage will be accomplished
under expansion of the pilot testing program.

6) Maximum Storage Duration: Recovery of injected water is expected to begin between

0 to 30 days after injection is completed. The recovery period for the stored water is 120
to 180 days. The City plans to recover most, if not all, of the recharge water during the
summer and fall and then recover only native groundwater in the fall months. In case
some injected water remains in the aquifer system, storage may be for the duration of the
limited license or even longer.

The City of Pendleton does not plan to “leave” recharge water in the ground. The City’s
goal for a recharge program is to reduce the groundwater decline in the vicinity of the
City; whereby, all recharged water is recovered and native groundwater is withdrawn as
necessary to assist with peak summer/fall demands. Thus for ASR purposes, only wells
with permitted groundwater rights for withdrawal of native groundwater are to be used.
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Maximum Withdrawal Rate at Each Well: Based on permitted groundwater
withdrawal (production rates are less than the maximum permitted groundwater
withdrawal rates shown below):

For initial pilot testing:

a) Well 1 (Byers): 1,800 gpm (4.0 cfs)

b) Well 5 (Stillman). 2,375 gpm (5.3 cfs)

For expansion of the pilot testing program:

c) Well 8 (Prison): 3,500 gpm (7.9 cfs)
d) Well 2 (Round-Up): 2,500 gpm (5.6 cfs)
e) Well 14: 4,100 gpm (9.2 cfs)
f) Well 4 (Hospital): 890 gpm (2.0 cfs)

License Term or Duration Sought (5 year maximum): Full 5-years.

Proposed Use or Disposal of Recovered Water: Proposed use is Municipal. During
any necessary disposal of recovered water, it will be discharged to existing storm sewer
system. If chlorine is present in the recovered water, the recovered water sent to the
storm sewer will be dechlorinated. During typical production, water is disposed of
through the storm sewer as necessary to flush the well column piping.

10) If Contingencies Preclude the Use in Item 8, Specify an Alternate Use or Disposal of

the Recovered Water: Proposed use is Municipal during the full 5-year period. An
alternative for any necessary disposal of recovered water is to construct a basin in the
adjoining park to each well and send recovered water to the basin as necessary. The
basin would be sized to accommodate the volume produced during flushing of the well
and would also be used as an amphitheater for folks visiting the park. This alternative
would require the site to be monitored for normal production operation so individuals are
not present when the disposal of water commences.

INFORMATION REGARDING THE ULTIMATE ASR PROJECT AS CURRENTLY

ANTICIPATED:

11) Source of Injection Water for ASR: Treated (filtered) drinking water from the Umatilla

River, a tributary of the Columbia River. The following water rights, or combmination of
water rights, will be used:

a) 1885-— 896 gpm (1.3 mgd or 2.0 cfs) Certificate No: 2604
b) 1890 - 224 gpm (0.3 mgd or 0.5 cfs) Certificate No: 2582
c) 1910-1,792 gpm (2.6 mgd or 4.0 cfs) Certificate No: 3927
d) 1910 - 3,584 gpm (4.0 mgd or 8.0 cfs) Permit No: 458
e) 1912 - 1,344 gpm (1.9 mgd or 3.0 cfs) Certificate No: 7993
f) 1929- 896 gpm (1.3 mgd or 2.0 cfs) Certificate No: 8051
g2) 1929-1,210 gpm (1.7 mgd or 2.7 cfs) Certificate No: 8052

h) 1941 — All waters from the NF Umatilla ORS 538.450

12) Maximum Diversion Rate: 10,400 gpm (15.0 mgd or 23.3 cf5s) at river intake / pump

station on Umatilla River. Existing surface water rights to the “Springs” are to be
transferred to the river intake / pump station site and the existing “Springs” diversion will
not be used in the future. If necessary, the river intake / pump station can be expanded in
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Maximum Withdrawal Rate at Each Well: Based on permitted groundwater
withdrawal (production rates are less than the maximum permitted groundwater
withdrawal rates shown below):

For initial pilot testing:

a) Well 1 (Byers): 1,800 gpm (4.0 cfs) [ »)

b) Well 5 (Stillman): 2,375 gpm (5.3 cfs) | . ) |

For expansion of the pilot testing program: ) _,;

c) Well 8 (Prison): 3,500 gpm (7.9 cfs) [ '

d) Well 2 (Round-Up): 2,500 gpm (5.6 cfs) - 4

e) Well 14: 4,100 gpm (9.2 cfs) b} ’
/

8) License Term or Duration Sought (5 year maximum): Full 5-years. / :

9) Proposed Use or Disposal of Recovered Water: Proposed use i§ Municipal. During

any necessary disposal of recovered water, it will be discharged to existing storm sewer
system. If chlorine is present in the recovered water, the recovered water sent to the
storm sewer will be dechlorinated. During typical production, water is disposed of
through the storm sewer as necessary to flush the well cglumn piping.

o

10) If Contingencies Preclude the Use in Item 8, Spe;t‘i‘y an Alternate Use or Disposal of

the Recovered Water: Proposed use is Municipgl’ during the full 5-year period. An
alternative for any necessary disposal of recoveréd water is to construct a basin in the
adjoining park to each well and send recove;?z water to the basin as necessary. The
basin would be sized to accommodate the vglume produced during flushing of the well
and would also be used as an amphitheatey for folks visiting the park. This alternative
would require the site to be monitored fof normal production operation so individuals are
not present when the disposal of water/commences.

INFORMATION REGARDING THE _[_TL( TIMATE ASR PROJECT AS CURRENTLY
ANTICIPATED: 4

11) Source of Injection Water f,oi ASR: Treated (filtered) drinking water from the Umatilla

River, a tributary of the Colambia River. The following water rights, or combmination of
water rights, will be usedy/

a) 1885- 896 gpm (1.3 mgd or 2.0 cfs) Certificate No: 2604
b) 1890 - 224 gpm (0.3 mgd or 0.5 cfs) Certificate No: 2582
c) 1910- 1,79; gpm (2.6 mgd or 4.0 cfs) Certificate No: 3927
d) 1910 - 3,584 gpm (4.0 mgd or 8.0 cfs) Permit No: 458

0 e 1912 -1,344 gpm (1.9 mgd or 3.0 cfs) Certificate No: 7993
f) 1929 - 896 gpm (1.3 mgd or 2.0 cfs) Certificate No: 8051
g) 1929 - 1,210 gpm (1.7 mgd or 2.7 cfs) Certificate No: 8052
h) 1941 £ All waters from the NF Umatilla ORS 538.450

12) Maximum Diversion Rate: 10,400 gpm (15.0 mgd or 23.3 cfs) at river intake / pump

station oh Umatilla River. Existing surface water rights to the “Springs” are to be
transfefred to the river intake / pump station site and the existing “Springs” diversion will
not bé used in the future. If necessary, the river intake / pump station can be expanded in

/
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the future for additional diversion from the Umatilla River utilizing/exi%ting surface water
rights. f
|
13) Maximum Injection Rate at Each Well: L_zj
a) Well 1 (Byers): 1,800 gpm (4.0 cfs) maximum with .Qgp_ng@é ofsh
average. Present production rate is 1,350 gpm (3.0 cf5).
b) Well 2 (Round-Up): 2,400 gpm (5.4 cfs) maximum with 1,800 gpm (4.0 cfs)
average. Present production rate is 1,250 gpm (2.8 cfs).
c) Well 3 (21% Street): 675 gpm (1.5 cfs) maximum with 500 gpm (1.1 cfs)
average. Present production rate is 500 gpm (1.1 cfs).
d) Well 4 (Hospital): 1,050 gpm (2.3 cfs) maximum with 800 gpm (1.8 cfs)
average. Present production rate is 800 gpm (1.8 cf5).
e) Well 5 (Stillman): 3,500 gpm (7.8 cfs) maximum with 1,950 gpm (4.4 cfs)
average. Present production rate is 2,350 gpm (5.2 cfs).

f) Well 8 (Prison): 1,700 gpm (3.8 cfs) maximum with 1,250 gpm (2.8 cfs)
average. Present production rate is 1,250 gpm (2.8 cfs).
g) Well 14: 2,000 gpm (4.5 cfs) maximum with 1,500 gpm (3.3 cfs)

average. Present production rate is 1,500 gpm (3.3 cfs).

The wells shown above are existing wells. Additional wells will be developed and
permitted through existing groundwater rights as necessary to accommodate ASR
expansion in the future.

14) Maximum Storage Volume: Based on a maximum of 180 day period for recharge at the
maximum rate of injection:
a) Well 1 (Byers): 476 million gallons (1,430 acre-feet)
b) Well 2 (Round-Up): 622 million gallons (1,910 acre-feet)
c) Well 3 (21% Street): 175 million gallons ( 535 acre-feet)
d) Well 4 (Hospital): 272 million gallons ( 835 acre-feet)
e) Well 5 (Stillman): 907 million gallons (2,780 acre-feet)
f) Well 8 (Prison): 441 million gallons (1,350 acre-feet)
g) Well 14: 518 million gallons (1,590 acre-feet)

Well 8 and Well 2 may be refurbished for additional production in the future to match
their permitted withdrawal rate. This would also provide for additional storage at
Well 8 and Well 2. In addition, additional wells will be developed and permitted
through existing groundwater rights as necessary to accommodate ASR storage
expansion in the future. Based on existing groundwater rights that have yet to be
developed, an additional 8,500 gpm (19.0 cfs) is available for withdrawal of native
groundwater. Assuming recharge is equivalent to this total withdrawal rate, this
would correspond to an additional storage volume of 2,200 million gallons (6,760
acre-feet) under these available permitted groundwater rights.

15) Maximum Storage Duration: Recovery of injected water is expected to begin between
0 to 30 days after injection is completed. The recovery period for the stored water is 120
to 180 days. The City plans to recovery 100 percent of the recharge water during the
summer and fall and then only native groundwater in the fall months. Eventually, the
City plans to balance the total amount of water stored at each well site with the total
amount to be recovered to maintain a consistent water quality for the citizens of
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Pendleton. This goal would lead to minimal native groundwater withdrawal to only assist
with peak demand season.

16) Maximum Withdrawal Rate at Each Well(s): Based on permitted groundwater
withdrawal (actual production rates are less than the maximum rates shown below):

a) Well 1 (Byers): 1,800 gpm (4.0 cfs) ——

b) Well 2 (Round-Up): 2,500 gpm (5.6 cfs) [ REAE

c) Well 3 (21* Street): 580 gpm (1.3 cfs) |

d) Well 4 (Hospital): 890 gpm (2.0 cfs) |

e) Well 5 (Stillman): 2,375 gpm (5.3 cfs) ‘n

[

f) Well 8 (Prison): 3,500 gpm (7.9 cfs)
g) Well 14: 4,100 gpm (9.2 cfs)

Under existing groundwater rights, additional wells can be developed for a diversion
rate of up to 3,000 gpm (6.7 cfs) at each well and an overall total diversion rate of
8,960 gpm (20 cfs). Within this total diversion rate, 448 gpm (1.0 cfs) is already
permitted for diversion at Well 14.

NOTE: The materials required by rule for an ASR limited license are extensive. The items on this sheet
consist of those outlined in OAR 690-350-020(2) and (3) (a)(A-E). Please consult the rule and provide as
attachments to this form the other requirements in OAR 690-350-020(3)(a).

Applicant’s signature:
ol — :
O feee— Liofor

Bob Patterson, PE Date '
Project Manager

ATTACHMENTS:

1) Check in the amount of $140. This amount is based on 2 initial ASR wells and 3
candidate wells for expansion of the ASR pilot testing program.

2) Aquifer Storage and Recovery — Hydrogeologic Feasibility Study for the City of
Pendleton, Oregon. Prepared for the City of Pendleton. Prepared by CH2M Hill.
March 2002.

3) Aquifer Storage and Recovery — Pilot Test Program for the City of Pendleton,
Oregon. Prepared for the City of Pendleton. Prepared by the City of Pendleton and
CH2M Hill. April 2002.

4) UIC Permit Application. Copy to follow by the end of May. Original UIC Permit
Application will be sent directly to Barbara Priest, w/DEQ.
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AQUIFER STORAGE AND RECOVERY - |
HYDROGEOLOGIC FEASIBILITY STUDY FOR
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Executive Summary

CH2M HILL has completed a study to assess the hydrogeologic feasibility of implementing an
Aquifer Storage and Recovery (ASR) program for the City of Pendleton, Oregon. This report
presents the results of that study, and serves as technical documentation to support an Oregon
Water Resources Department (OWRD) application for a Limited License to conduct an ASR
pilot program at Pendleton. Specifically, the purpose of this study was to satisfy the following
Supplemental Reports requirements of OAR 690-350-0020 (ASR Testing Under Limited
License): Groundwater Information, Quality of Source Water, Comments on Source
Water/Standards, Quality of Receiving Aquifer Water, and Comments on Compatibility. The
ASR Pilot Test Program will be provided as a companion document prepared by CH2M HILL
and the City of Pendleton.

The results of this investigation lead to the following broad conclusions:

o The City has surface water rights, groundwater rights, and infrastructure to support the
ASR program.

o Groundwater flow directions appear to converge on Pendleton from nearly all directions as

a result of a structural and hydraulic depression centered near the City. Although these
flow patterns may change over time as water levels rise in response to ASR operations,
they will serve to ensure that little migration of stored water will occur during the first
several years of ASR operations.

¢ The aquifer system beneath the City is a highly-transmissive, broadly-connected, confined
aquifer system comprised of basalts of the Columbia River Basalt Group. The aquifer is
relatively unbounded and does not appear to be compartmentalized in the vicinity of the
Stillman well.

e Aquifer transmissivity values are quite high in the vicinity of the Stillman well, ranging
from 264,000 gpd/ ft (early-time pumping) to 960,000 gpd/ ft (late-time recovery).
Transmissivity values this high will easily support the efficient recharge and recovery of
stored water. The aquifer system exhibits no water quality or hydraulic response that
suggests a direct hydraulic connection with any nearby surface water feature. No
hydraulic conditions that could limit the feasibility of developing an ASR program at the
City of Pendleton were observed.

o Estimates of storage area, water-level rise in the wells during recharge, static head changes
during the storage period, migration during the storage period, and the potential for
recovery of stored water indicate ASR is feasible in the Pendleton area.

e Based on the available water chemistry data and thermodynamic equilibrium modeling
(EQ3NR), the projected recharge water, current drinking water, and native groundwater
appear to be chemically compatible, and mixtures of the different waters do not appear to
present any limitations for ASR at the Pendleton site.
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1 Introduction & Purpose

Pendleton, Oregon has historically relied on a combination of spring water and
groundwater sources to provide drinking water to residents. Quality concerns with the
spring water led to an increased reliance on groundwater sources, which in turn has
resulted in declining groundwater levels. The City is constructing a membrane-filtration
water treatment plant (WTP) to provide its residents with a long-term, reliable source of
high-quality drinking water. The WTP will filter water obtained from the Umatilla River
via an intake structure to be located near the new facility.

Pendleton’s new WTP will have capacity that exceeds demand during most of the winter
months. Therefore, the City is moving forward with a plan to implement Aquifer Storage
and Recovery (ASR) as a means to fully realize the capacity of the new WTP. ASR will
consist of injecting and storing surplus treated drinking water from the WTP into the deep
basalt aquifer beneath Pendleton, and recovering the stored water during the higher-
demand summer months. The long-term goal for ASR in Pendleton is to halt, or even
reverse, declining groundwater levels in the area, and eventually deliver high quality water
from the new WTP year round with an expanded ASR program. The City has selected Well
No. 1 (Byers Avenue) and Well No. 5 (Stillman), two existing municipal production wells, as
the first wells to be evaluated for ASR feasibility.

This report presents the results of CH2M HILL’s ASR hydrogeologic feasibility study of the
basalt aquifer in Pendleton, Oregon. It was prepared as technical documentation to support
an Oregon Water Resources Department (OWRD) application for a Limited License to
conduct an ASR pilot program at Pendleton. Specifically, the purpose of this study was to
satisfy the following Supplemental Reports requirements of OAR 690-350-0020 (ASR Testing
Under Limited License): Groundwater Information, Quality of Source Water, Comments on
Source Water/Standards, Quality of Receiving Aquifer Water, and Comments on
Compatibility. Other application requirements are provided in companion documents
prepared by CH2M HILL and the City of Pendleton. The approaches used to meet this
study’s objective included the following:

e Determination of Existing Water Rights and Source Water Availability - includes a brief
description of the City’s water supply system and current demands, the water rights
structure currently in place, the timing of source water availability, and total volumes
required to meet target demands.

* Hydrogeologic Characterization — includes descriptions of the regional and local basalt
aquifer system, groundwater gradients and flow directions, estimates of aquifer storage
capacity, Stillman well performance, and potential target storage zones.

¢ Groundwater Quality Assessment —includes a geochemical evaluation of mixing treated
water from the Umatilla River with native groundwater. This assessment was
conducted to determine if chemical reactions could occur which might adversely affect
ASR well performance, flow properties of the basalt aquifer, or recovered water quality.
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¢ ASR Evaluation and Pilot Study Recommendations - Includes a brief description of the
recommended pilot test approach, timing, duration, and monitoring goals. A detailed
Pilot Test Workplan will be developed separately.
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2 Physical Setting

This section summarizes the geography and hydrogeologic framework of the basalt aquifer
in the Pendleton area. Information presented here was obtained from available literature
and interpretations made from drilling’ logs of water wells in the project area. The
hydrogeology was characterized to identify target storage zones, estimate recharge and
recovery rates, and to identify locations (such as springs or nearby wells) that could affect
the movement or recoverability of stored water.

2.1 Geography

The City of Pendleton is located in northeastern Oregon within the Umatilla River basin at
the junction of US Highway 395 and Interstate 84 (see Figure 2-1). Pendleton is the seat of
Umatilla County, and is the most populous city in Eastern Oregon with a 1999 population of
17,175. The economy of the county is based primarily on agriculture, cattle, timber and
related industries, and tourism. Several state and federal government offices, a municipal
airport, Eastern Oregon Correctional Institution and Blue Mountain Community College are
also located in Pendleton. Most land use throughout the area is for agriculture (primarily
wheat) and livestock. Groundwater is used for most of the irrigation throughout the region.
(Davies-Smith and others, 1983; City of Pendleton web page).

The climate of the Umatilla River basin is temperate and ranges from mild and semiarid in
the Umatilla lowland to cool and more humid in the Blue Mountain upland. Pendleton,
which lies in the Pendleton plains at an elevation of about 1,100 feet msl, has an average
annual precipitation of about 13 inches(Whiteman and others, 1994). The Pendleton plains
is a region of gently rolling hills that lies between the Blue Mountain slope to the southeast
and the Umatilla lowlands to the northwest. In the higher parts of the Blue Mountains,
average annual precipitation increases to about 35 inches. Most of the precipitation falls in
the winter months, mostly as rain in the lowlands and rain and snow in the uplands. In
most years, snow accumulations in the Blue Mountains of several feet do not melt entirely
until June (Hogenson, 1964).

The Umatilla River basin lies completely within the Columbia Plateau physiographic
province (see Figure 2-2). This region is characterized as a dissected lava plateau, marked
by gently rolling hills with several deep canyons carved by the Deschutes, John Day, and
Umatilla Rivers, all of which are tributaries to the Columbia River (Gonthier, 1985). The
Umatilla River basin consists of a broad topographic and structural trough oriented east to
west, lying between the foothills of the Blue Mountains to the south and the lower-lying
Horse Heaven Hills to the north. For most of its course the Umatilla River is a consequent
stream, its path directed by pre-existing geologic features. However, just west of Pendleton
where it crosses Rieth Ridge, the river is believed to be antecedent, which means that the
stream path existed before uplift of the land occurred, and thus the stream incised its
channel at the same rate the land was rising. The following streams, all of which are
consequent, are tributaries to the Umatilla River : Ryan Creek, Meacham Creek, and Squaw
Creek, which join the river in the uplands; Wildhorse Creek, McKay Creek, and Birch
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Creek, which join the Umatilla in the Pendleton plains; and Butter Creek, which joins the
river in the Umatilla lowlands west of Pendleton (Hogenson, 1964).

2.2 City of Pendleton Potable Water Supply System

This section provides a brief history and the current status of water resources utilized by the
City of Pendleton. Most of the information is summarized from the “Water System Master
Plan for the City of Pendleton, Oregon,” dated May 1995 and prepared by Wallulis and
Associates, Inc. More recent groundwater-level data was obtained as part of this feasibility
study. Information regarding existing water rights, presented in Section 2.2.2, is also
summarized from the Water System Master Plan.

2.2.1 Potable Water Sources

From 1913 until 1948, a series of springs (or “infiltration galleries”) provided all of the water
for Pendleton’s supply system. The springs (North and South Wenix; North, Middle, and
South Simon; North, Middle, and South Chaplish; and Longhair) are located
approximately 16 to 21 miles east of Pendleton within the Umatilla River valley. Water
from the springs is conveyed via a 22-mile long gravity-supply system to seven reservoirs
within the City. The reservoirs provide a maximum total storage capacity of 5.45 million
gallons. The spring water is chlorinated at a station located at City Well No. 7 (Mission
Well), which is approximately 7 miles east of Pendleton. The springs also service the
Confederated Tribes of the Umatilla Indian Reservation (CTUIR), which is also east of
Pendleton.

In 1948, Well No. 1 (Byers Avenue) and Well No. 2 (Round-Up) were drilled to augment the
water provided by the spring gravity supply system. Since 1948, an additional five deep
basalt aquifer wells were added to Pendleton’s supply system: Well No. 3 (SW 21st Street) in
1952; Well No. 4 (Hospital) in 1955; Well No. 5 (Stillman) in 1960; Well No. 7 (Mission) in
1968; and Well No. 8 (Prison) via a transfer from the State of Oregon in 1984. (It was
determined that Well No. 6 did not provide sufficient yield, and thus it was never fully
developed and has only been used as an observation well by the City. Well No. 11isa
relatively shallow well that provides water only to the City of Pendleton’s Wastewater
Treatment Plant (WWTP)) (see Figure 2-1).

In 1978, the Environmental Protection Agency (EPA) classified the springs as surface water
sources. A revised monitoring program identified occasional turbidity and coliform
bacteria violations. Because of these water-quality concerns, the City began to decrease its
reliance on the springs and increase its use of the production wells. In 1989, the EPA
implemented the Surface Water Treatment Rule. This policy eventually led to the Oregon
Health Division’s classification in January 1996 of the springs as “groundwater under the
direct influence of surface water.” Federal and state regulations mandate that such water be
treated by filtration prior to public distribution (the Health Division detérmined that natural
filtration of the spring water was not an alternative available to the City). In September
1999, the Health Division issued a Notice of Determination that required replacement or
treatment of the spring source. These latter rulings have further increased Pendleton’s
reliance on the production wells for its water supply needs.
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The increased use of production wells by the City, coupled with additional demands placed
on the deep basalt aquifer for irrigation and other large volume uses, has resulted in
declining groundwater levels in the Pendleton area. From 1958 until early 2001, the static
water level (SWL) in the Stillman well dropped approximately 95 feet. This decline has
been occurring at a mostly increasing rate. From 1958 to 1972, the Stillman SWL dropped
approximately 10 feet (average about 0.7 ft/yr). However, from 1972 to 1977, the decline
was about 12 feet (average about 2.5 ft/yr), and since 1977 until early 2001, it has declined
an additional 73 feet (average 3 ft/yr).

To mitigate the declining groundwater levels and avoid water quality (turbidity) violations,
the City of Pendleton strategically uses both the production wells and springs to supply its
water needs. The production wells now provide the majority of the City’s water, and Well
Nos. 1,2,3,4,5,7, and 8 are pumped as needed throughout the year. Most of the City’s
groundwater is provided by Well Nos. 1 (Byers Avenue), 8 (Prison), and 5 (Stillman).
Because of the water-quality restrictions, the volume of spring water contributing to
Pendleton is far less than the volume actually produced by the springs. The City’s practice
is to turn off and/ or bypass the most turbid spring collector lines during the lower demand
winter months. In the summer months, when turbidity levels tend to be lower, most or all
of the spring water is transmitted to the City’s supply system. Pendleton is also obligated to
provide a small volume of spring water and/or groundwater from the Mission Well to the
CTUIR on an as-needed basis.

2.2.2 Existing Water Rights

The City of Pendleton possesses certificated, permitted, and statutory water rights of record
which are summarized in Tables 2-1 and 2-2. The developed sources of supply include a
series of springs located 16 to 21 miles east of Pendleton and several deep basalt wells.

The Springs (Wenix/Simon/Chaplish/Longhair) are certificated for 11.7 cfs (7.55 mgd) of
flow. However, the gravity transmission line from the Springs to the City is hydraulically
limited to about 8.4 cfs (5.4 mgd), which is about 69% of the certificated water right. Under
the Safe Drinking Water Act, the City’s ability to use water from the Springs has become
more difficult due to turbidity issues. Prior to 1986, the City received 62% of its annual
water supply from the Springs and 38% from its wells. Today, those percentages have
switched.

The City’s basalt wells have combined certificated water rights of 18.2 cfs (11.7 mgd) and
permitted water rights of 40.1 cfs (25.9 mgd) for a total of 58.3 cfs (37.6 mgd). The
certificated wells (Well 1, 2, 3, 4, & 5) have a combined yield of 13.2 cfs (5,900 gpm) to 15.4
cfs (6,900 gpm). The permitted wells in use (Well 7 & 8) have a combined yield of 3.3 cfs
(1,500 gpm) to 4.0 cfs (1,800 gpm). The City will be adding Well 14 for production in 2002.
This well is being constructed to deliver 3.3 cfs (1,500 gpm) for production flow and 4.5 cfs
(2,000 gpm) for fire flow to an industrially zoned area of the water system. By 2002, the City
will have a well pumping capacity of 19.8 cfs (8,900 gpm) to 23.9 cfs (10,700 gpm).

Well No. 6, which now serves only as an observation well although it was originally
intended to be a production well, was permitted with three other wells (Nos. 9, 10 and 12)
which were never drilled. Well No. 11 is only used as a potable water supply for the City’s
Waste Water Treatment Plant. Well No. 11 has a permitted yield of 4.33 mgd.
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The City also has several unused certificated water rights, undeveloped permitted water
rights, and an unused statutory water right to the Umatilla River, or portion thereof. The
oldest certificated water rights are an 1885 — 2.0 cfs (1.3 mgd) water right and an 1890 - 0.5
cfs (0.3 mgd) water right located below the City’s new Umatilla River intake site located just
upriver from the Hwy 11 bridge crossing. The City is in the process of transferring these
rights upriver to the new intake site. Recent legislation (SB870, enacted June 4, 2001)
provides for the transfer of water rights upstream based on an affidavit process through
OWRD. The transfer legislation provides a means for affected water rights holders to
concur that injury to their water rights is not an issue. In addition, SB869 (also enacted June
4, 2001) allows the City of Pendleton to exercise their 1941 statutory water right (ORS
538.450) to all waters of the North Fork Umatilla River at the new intake site. As part of the
legislation, a Memorandum of Agreement was signed by the City and the CTUIR
addressing the withdrawal of water from the Umatilla River and other issues. The City is
also in the process of amending its 1910 — 8.0 cfs (5.2 mgd) permitted water right to the
North Fork Umatilla River and transferring the Springs water rights to a secondary point of
diversion at the new intake location.

In summary, the City of Pendleton has a total of 22.2 cfs (14.3 mgd) in certificated and
permitted surface water rights. The City also has a statutory surface water right for “all
waters” of the North Fork Umatilla River. The City has a total of 58.3 cfs (37.6 mgd) in
certificated and permitted groundwater rights. These water rights equate to a 80.5 cfs (51.9
mgd) in certificated and permitted water rights to surface and ground water, excluding the
1941 statutory water right to “all waters” from the North Fork Umatilla River.

2.3 Regional Geology and Hydrogeology

2.3.1 Columbia Plateau

The study area is located in the south-central portion of the Columbia Plateau
physiographic province, which encompasses approximately 50,600 square miles of
Washington, Oregon, and Idaho (Figure 2-3). The Columbia Plateau consists of a series of
basaltic lavas extruded during the Miocene (17 to 6 million years ago (mya)) from north-
and northwest-trending fissures located in northeast Oregon and southeast Washington.
The layered basalt formations are collectively known as the Columbia River Basalt Group
(CRBG). The flood basalt flows were bounded to the north by the Okanogan Highlands, to
the east by the Rocky Mountains, and to the west by the Cascade Mountains. In the south
the flow boundary is not as well defined, and total basalt thickness tends to diminish with
increasing distance from the source fissures. The average total thickness of all basalt flows
is about 3300 feet, with a maximum thickness exceeding 14,000 feet in the central part of the
Plateau near Pasco, Washington. Individual flows ranged from several inches to several
hundred feet thick, averaging about 30-50 feet. Basalt accumulations are thickest where
topographic depressions existed prior to emplacement, and become thinner where the basalt
flows lapped up against higher elevations. (Gonthier, 1985; Drost & others, 1990).

Sedimentary interbeds exist between some individual basalt flows, and are thickest and
most extensive in upper (younger) units of the CRBG. The interbeds consist mostly of clay
and silt, but sand and gravel deposits have also been encountered. The interbeds were
deposited on lava flows, apparently within local depressions and larger structural basins,
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between periods of active lava extrusion. Where present, major sedimentary interbeds are
used to differentiate CRBG basalt formations; collectively these interbeds are part of the
Miocene Ellensburg Formation. Within the Columbia Plateau aquifer system, the basalt and
surficial sediment formations are considered aquifers, and the major sedlmentary interbeds
are usually considered confining units (Gonthier, 1990).

The Columbia Plateau is actually a structural and a topographic basin drained by the
Columbia River and its major tributaries: the Snake, Yakima, John Day, Umatilla, Spokane,
Klickitat, and Deschutes Rivers. The pre-basalt topography of the Columbia Plateau
exhibited considerable relief. However, the initial succession of basalt flows transformed
the area into a relatively smooth and flat landscape. Later in the eruptive cycle, warping
and folding (especially in the western and southern part of the Plateau) resulted in a
moderately-rolling landscape that exists today. Sedimentary deposits exist over much of the
basalt, and are thickest in the Yakima River Valley (> 1200 ft) and the Grande Ronde Valley
in northeast Oregon (>2000 ft) (Whiteman and others, 1994).

The formations of the Columbia River Basalt Group are, from oldest to youngest:

The Imnaha Basalt

The Picture Gorge Basalt
The Prineville Basalt

The Grande Ronde Basalt
The Wanapum Basalt

The Saddle Mountains Basalt

DA RN

The Grande Ronde, Wanapum, and Saddle Mountains formations comprise the Yakima
Basalt Subgroup, and are also the significant parts of the Columbia Plateau aquifer system.

The Grande Ronde Basalt underlies most of the Columbia Plateau, and comprises about 85%
of the total volume of the CRBG (see Figure 2-3). It is made up of at least 131 individual
flows of varying thickness. The total thickness of the Grande Ronde Basalt is unknown, but
over large areas it is the only CRBG unit present. Sedimentary interbeds are rare in the
Grande Ronde, and when present usually consist of clay- to gravel-size deposits only a few
feet thick. These interbeds also tend to be relatively thin and limited in areal extent due to
brief erosion/deposition periods that existed between the comparatively rapid succession of
individual Grande Ronde flows. The top of the Grande Ronde Basalt is typically marked by
a weathering zone and/or the Wanapum-Grande Ronde interbed. However, the top is
extremely difficult to define in drillers’ logs where either the weathering zone or the
interbed is not present (Gonthier, 1990; Drost and others, 1990).

The Wanapum-Grande Ronde interbed consists primarily of claystone and siltstone, and if
present can be used as a marker bed to differentiate the two basalt formations. (This
interbed is probably equivalent to the Vantage Member of the Ellensberg Formation, a unit
which has been mapped in Washington in the western part of the Plateau, and to the Latah
Formation, which occurs in the northeastern part of the Plateau. To avoid confusion, this
study uses the recent USGS convention of naming major interbeds on the basis of their
typical stratigraphic position relative to CRBG formations (Whiteman and others, 1994).

The Wanapum-Grande Ronde interbed averages 25 feet thick, and is thickest (up to 100 feet)
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and most extensive in the northern part of the Columbia Plateau. If the interbed is not
present, the contact between the Wanapum and the Grande Ronde Basalts is very difficult to
identify (Drost and others, 1990).

The Wanapum Basalt overlies portions of the Grande Ronde Basalt, and comprises about 6%
of the total volume of the CRBG (see Figure 2-3). It consists of approximately 33 separate
flow events. Sedimentary interbeds are more abundant in the Wanapum than in the Grande
Ronde, but are usually very thin and localized. The thickness of the Wanapum Basalt,
including sedimentary interbeds where present, is variable and ranges from 0 to 1300 feet.

The top of the Wanapum is marked by a weathering zone and/or the Saddle Mountains-
Wanapum interbed. The Saddle Mountains-Wanapum interbed is comprised of fine-
grained sedimentary rocks and some deposits of unconsolidated sediments. It is much less
extensive than the Wanapum-Grande Ronde Interbed, present only in a small area in the
west-central part of the Plateau, and is probably equivalent to the Mabton Unit of the
Ellensberg Formation of Washington (Gonthier, 1990).

The Saddle Mountains Basalt is the youngest formation of the CRBG. Depending on
location, it overlies either the Saddle Mountains-Wanapum interbed, the Wanapum Basalt,
or the Grande Ronde Basalt (see Figure 2-3). The thickness of the Saddle Mountains Basalt
is variable and ranges from 0 to 800 feet, and it is comprised of approximately 19 separate
flows.

Miocene through Holocene age sediment overlies much of the Columbia Plateau basalt.
These sediments are up to 2000 feet thick along the west edge of the Plateau where the
Cascade Mountains provide much of the sediment supply. The overburden sediments
consist of consolidated to unconsolidated fluvial, lacustrine, and volcanic deposits ranging
from clay- to gravel-sized particles. Loess, which is a blanket deposit of windblown silt, is
common throughout the Plateau, especially between 2700 and 3200 feet elevation. Loess
deposits are present up to 250 feet thick, but most occurrences are much thinner.
Unconsolidated alluvial deposits of Quaternary age, ranging from clay to gravel, are present
along most major streams within the Plateau (Gonthier, 1990; Hogenson, 1964).

2.3.2 Columbia Plateau Aquifer System

The Columbia Plateau aquifer system is a major source of groundwater for municipal,
industrial, domestic, and irrigation uses. It consists of Miocene basalt of the Columbia River
Basalt Group (CRBG), Miocene sedimentary rocks interlayered with the basalt, and Miocene
to Holocene sediments overlying the basalt (Whiteman and others, 1994). Figure 2.4 shows
the correlation of these general geologic division$ with the hydrogeologic framework of the
region.

The hydrogeology of the Plateau is strongly influenced by geologic structures (such as folds
and faults) and by permeability differences between stratigraphic units. In the Pendleton
area, the regional groundwater flow direction is to the northwest, from the major recharge
zone in the Blue Mountain Anticline to the principal discharge area at the Columbia River
(see Figure 2-2). Precipitation enters the aquifer system primarily within the
northwestward-dipping basalt of the Blue Mountain slope. Groundwater then flows mostly
to the northwest through the Agency syncline to Pendleton, ultimately discharging to the
Columbia River.
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However, on a more local scale, groundwater flow direction can be governed by the
presence of secondary geologic structures (folds, faults, fracture zones) or anthropogenic
influences (e.g., major pumping centers). Locally, groundwater tends to flow downward
from anticlinal axes towards streams in either intervening synclines or incised canyons.
Depending on orientation, these local flow directions can be quite different from the general
regional flow direction. Faults and fractures in the basalt aquifer can also significantly alter
regional groundwater flow patterns. Faults can effectively compartmentalize a basalt
aquifer by offsetting horizontal water-bearing units within the basalt, or they can retard
groundwater flow if the fault zone is comprised of less-permeable material. Conversely,
groundwater can travel preferentially along fault planes if permeability is sufficient.
Concentrated, high-volume pumping of the basalt aquifer can also lead to localized flow
patterns that are significantly different from the regional groundwater direction and
gradient.

Depths to groundwater are typically hundreds of feet within the Plateau aquifer system,
although shallower perched levels and artesian conditions upgradient of faults are not
uncommon. Typically, unconfined conditions exist in the uppermost basalt flows, whereas
the deeper basalt units tend to be confined. Fine-grained sedimentary interbeds (if present)
or dense basalt flow interiors act as confining units. In the south-central part of the Plateau
near Pendleton, groundwater levels in deeply buried parts of the Wanapum and Grande
Ronde formations appear less influenced by surface water features and thus the

_potentiometric surface is relatively smooth (Gonthier, 1990).

Recharge of the aquifer system is primarily through precipitation and applied irrigation
water (approximately 85-90% of groundwater pumped from the system is used for
irrigation (Gonthier, 1990)). Annual precipitation throughout the Plateau is spatially and
temporally variable, ranging from over 100 inches in the Cascade Mountains to 10 inches or
less in the lowlands. Secondary recharge sources include surface water bodies such as
canals, rivers, and reservoirs. Most discharge (excluding pumping) is to major rivers,
particularly the Columbia, Snake, and John Day Rivers. Minor volumes of groundwater are
also discharged to springs and seeps (Gonthier, 1985).

2.3.3 Deschutes-Umatilla Plateau

The Oregon part of the Columbia Plateau is referred to as the Deschutes-Umatilla Plateau,
or sometimes as the Columbia-Deschutes Plateau. It is a lava plateau that slopes gently
north-northwestward, from approximately 3000 feet elevation at the base of the Blue
Mountains to less than 300 feet near the Columbia River. The Deschutes-Umatilla Plateau is
characterized by deep canyons carved by the Deschutes, John Day, and Umatilla Rivers
(Gonthier,1990; Orr & Orr, 1999).

Major geologic structures of the Deschutes-Umatilla Plateau include the Dalles-Umatilla
Syncline and the Blue Mountains Anticline (see Figure 2-2). The axis of the Dalles-Umatilla
Syncline assumes primarily an east-west trend, bordering the south bank of the Columbia
River. The deepest part of the syncline is located at or near Boardman, Oregon, which is
also probably where the thickest basalt deposits are located. The Blue Mountain Anticline
marks approximately the southern edge of the regional aquifer system. North and west of
the anticline the basalt slopes gently and thickens toward the synclinal axis. Other
structures in the Deschutes-Umatilla Plateau include secondary folds and faults that trend
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mostly east and northeast, approximately parallel to the axis of the Blue Mountains
Anticline. North- and northwest-trending folds, faults, and lineaments are also present, but
are less prominent than the easterly-trending features (Gonthier, 1990).

2.3.4 Groundwater Movement in Basalt Aquifers

The bedrock of the Columbia Plateau consists of individual layers (flows) of basalt, ranging
from a few to several hundred feet thick, stacked on top of one another. Each flow is
typically characterized by a massive flow interior and a thin interflow (see Figure 2-5). The
massive flow interiors (entablature and colonnade) are usually comprised of dense basalt,
with perhaps columnar jointing resulting from contraction during solidification of the
basalt. Permeability of the flow interiors is usually very low. Interflow zones, which tend to
separate the dense flow interiors and are typically 5-10 percent of the thickness of an
individual basalt flow, are often scoriaceous, rubbly, and possess much higher permeability
than the flow interiors. However, not all individual basalt flows possess a corresponding
interflow; the flow top might have been eroded between flow events, or perhaps it was
poorly developed to begin with. Where they exist, though, interflow zones are the primary
water-bearing portions of a basalt aquifer, accounting for most of the storage and
transmission of groundwater.

An interflow zone consists of the top of an older flow and/or the bottom of a more recent
flow. A flow top is typically vesicular, which is a rock texture marked by small cavities that
form by the expansion of gas bubbles during solidification (cooling) of the basalt. Vesicles
can also be present at the bottom of a flow. Cooling of the lava flow can cause fractures
concentrated primarily near the flow top. Interflows are also often rubbly, a texture caused
by churning of semi-solid basalt that results in relatively large void spaces. Later
weathering of the basalt surface (flow top) may cause further breakdown of rock and
deposition of sediment; both processes can provide additional water storage capacity in the
basalt aquifer. If lava is extruded under water (e.g., within an existing lake or stream), a
rock texture known as “pillow lava” can form. Pillow lava is characterized by
discontinuous pillow-shaped masses commonly 1-2 feet long in the greatest dimension.
Vesicles, fractures, sediment formation or deposition, rubbly and pillowy textures are all
features that contribute to the storage and transmissive qualities of interflow zones.

Because of the orientation of interflow zones, horizontal permeability is usually much
greater than vertical permeability in basalt aquifers. Consequently, most groundwater
movement in basalt aquifers is lateral through the interflows. However, if the basalt layers
are folded, groundwater flow direction can be primarily controlled by the dip slope of the
layers (interflows) (Whiteman and others, 1994). Vertical groundwater movement between
interflow zones is restricted by the relatively impermeable massive flow interiors.
However, vertical flow can occur within the flow interiors (i.e., between interflows) along
columnar jointing, fault zones and fracture zones if any of these features are present.
Groundwater can also be conveyed horizontally within a flow interior, especially along fault
or fracture zones, but these volumes are typically insignificant compared to those observed
in interflows. '

Basalt flows that pinch out, faults, or other geologic structures can limit the lateral extent of
interflows. Since the static water level in a deep basalt well is the composite of the heads
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contributed by each interflow intersected by that well, significant hydraulic differences can
sometimes exist between two wells that are very close to each other.

2.4 ASR Study Area Geology and Hydrogeology

Pendleton is situated in the Umatilla River Basin approximately midway between the axes
of the Rieth anticline and the Agency syncline (Figure 2-2). The axes of both folds trend
northeast-southwest, which is roughly perpendicular to the orientation of the Umatilla
River Basin. The northwestward-trending Horse Heaven anticline exists farther north of
Pendleton, and continues to south-central Washington where it is a prominent topographic
feature. These structures are minor folds superimposed on the Dalles-Umatilla Syncline to
the north and the Blue Mountains Anticline to the south and east.

Pendleton lies at the base of the southeast limb of the Rieth anticline (Figure 2-2). The
elevation at the Rieth anticline axis is approximately 600 to 700 feet greater than the average
elevation in Pendleton. This results in a dip of about 1.3 degrees east-southeast for the
basalt layers comprising the southeast limb of the anticline. The Agency syncline is a
shallow trough-like fold, topographically less distinct than the Rieth Anticline. The syncline
lies at the foot of the Blue Mountains slope southeast of Pendleton and forms the gentle
depression between the Blue Mountains and the Rieth and Horse Heaven anticlines. Basalt
of the Agency syncline nearest the Blue Mountains is overlain by fanglomerate of the
Pliocene McKay Beds Formation. In some areas the fanglomerate has been eroded and re-
deposited, along with loess, into alluvial beds that are relatively impermeable. This
alluvium is a limited source of shallow groundwater for domestic use at ranches and
dwellings adjacent to streams (Hogenson, 1964).

The Pendleton area is underlain by the Grande Ronde and the Wanapum Basalts (Figure 2-
3). According to recent mapping performed by the USGS, the Saddle Mountains Basalt is
not present in the vicinity. The elevation of the top of the Grande Ronde Basalt averages
approximately 1000 feet msl within Pendleton, ranging from about 1200 feet six miles east to
about 800 feet due north and northwest of the City. In Pendleton, the Grande Ronde Basalt
is at or very near ground surface within lower portions of the incised valleys of the Umatilla
River and McKay Creek. The valleys are areas where the overlying Wanapum Basalt has
been eroded, exposing the underlying Grande Ronde Basalt. Above approximately
elevation 1000 feet, the Wanapum Basalt is at or very near the ground surface (Gonthier,
1990).

~

Within the study area, the Wanapum-Grande Ronde interbed is sporadically present, and is
up to 15 feet . The interbed is absent in areas where the Wanapum Basalt is also absent,
presumably eroded at the same time that the Wanapum was removed by stream erosion.
The interbed does exist where the Wanapum is present, and is more extensive north of the
Umatilla River (Gonthier 1990).

Recharge of the basalt aquifer in Pendleton is principally from the Blue Mountains east and
south of the City. The presence of major water-supply springs located several miles east of
the City within the Umatilla River valley confirms the likelihood of some groundwater
discharge to the river at higher elevations, and is perhaps fault-controlled. However,
deeper basalt units probably discharge (ultimately) to the Columbia River as part of the
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regional flow system. Because of the moderately high relief of the area (approximately 700-
800 feet), groundwater characteristics (e.g., water-level elevations, flow directions and
gradients) are expected to be variable.

2.4.1 Observation Well Network and Local Groundwater Elevations

A water well survey was performed to identify wells that currently exist in the deep basalt
aquifer near the Stillman well and at strategic locations throughout the ASR study area.
Water Well Reports were obtained from the Oregon Water Resources Department (OWRD),
and additional well information was acquired from a literature review (Hogenson, 1964).
Information from the survey was used to identify wells that could be used as observation
wells, provide stratigraphic control, and assist in developing a hydrogeologic description of
the study area.

Of several hundred well logs identified and reviewed for the study area, twelve wells
(including the Stillman well) were selected to establish an observation well network for the
ASR study area. Five of those wells are City of Pendleton production wells, one is an
undeveloped City well used only for groundwater monitoring, and six are private wells.
Approximate well locations are depicted on Figure 2-1 (the Dallas well exists approximately
4 miles due north of the Stillman well, and is therefore not depicted on Figure 2-1). Table 2-
3 summarizes general information for each observation well.

Selection criteria for the observation wells included the following: location relative to the
Stillman well, depths/elevations of penetration similar to the Stillman well, and suitable
access including the owner’s permission at private well locations. All of the observation
wells penetrate the basalt aquifer at least several hundred feet. Well logs for the observation
wells and for other wells used to characterize the area hydrogeology are included in
Appendix A.

In October 2000, City of Pendleton staff began obtaining weekly depth-to-groundwater
measurements from the observation network wells. This periodic monitoring is intended to
provide data from which groundwater flow directions and gradients can be determined
within the ASR study area. Once groundwater trends are established, the effects of ASR
operations (recharge and recovery) to the aquifer can more readily be determined.

A plot of water-level elevations (WLE) for most of the observation wells is provided on
Figure 2-6. Four distinct groupings of water level elevations are apparent. The Dallas well
WLE is consistently around 1405 feet msl, and is not depicted on Figure 2-6. The WLEs for
the BMCC and Rosenberg wells range from about 990 to 1000 feet msl, and the SW 21st
Street well SWLE is typically around 760 feet msl. The WLEs for the remaining observation
wells, including the Stillman well, range from approximately 815-820 feet msl.

The bottom elevation of the Dallas well (1037 ft msl) is above the WLEs for all the other
observation wells. This well likely represents hydraulic conditions in interflows separate
than those of the lower City wells, and thus there is probably limited (if any) hydraulic
connection between the Dallas and other wells. The WLEs in the Rosenberg and BMCC
wells are also significantly higher than the WLEs in most of the other wells. However, those
two wells do intersect the approximate WLE (815-820 ft msl) for nine of the wells,
suggesting the potential for hydraulic connection. The remaining eight wells, by virtue of
very similar WLEs, are most likely in some degree of hydraulic connection with each other.
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The current WLE in the SW 21st Street well is significantly lower (i.e., 55-60 feet) than WLEs
in observation wells of comparable depth and elevation. Research conducted for this
characterization did not reveal any hydrogeologic feature, such as a fault near the well,
which could account for the disparity in the SW21st water-level elevation. Also, a review of
historic WLEs indicated that as recently as 1989, the WLE in the SW21st well was
approximately the same as that in the Stillman well (about 850 ft msl). Therefore, two
possible explanations exist for the apparent discrepancy in the WLE at the SW 21st Street
well. First, it is possible that a leak has developed in the airline that is used to establish
depth-to-water measurements at the well. A leaky airline would result in calculated water
level elevations that are erroneously low, which appears to be the case at the SW21st well.
Or, it is possible that at some time the depth to the airline was changed, and the change was
not compensated for in subsequent water level calculations. Because of these uncertainties,
water-level data from the SW21st Street well was not used to determine groundwater flow
directions and gradients for this study.

2.4.2 Groundwater Flow Directions and Gradients

Regular production pumping from City of Pendleton wells ended on November 16, 2000,
and resumed again on December 12 (at the Stillman well) for an aquifer test conducted for
this study. Although exceptions are sure to exist, large-scale irrigation pumping from the
basalt aquifer typically ceases by October of each year. To minimize the effects of pumping,
water level data obtained from observation wells early on December 12 (prior to the start of
the aquifer test) were used to estimate groundwater flow directions. Figure 2-7 is a
groundwater map of the ASR study area depicting potentiometric lines derived from
December 12, 2000 water-level measurements. Barometric pressure corrections have been
made to all water level data used in this study (additional details regarding barometric
correction method are provided in Section 3).

The east-west bias in water-level data evident on the map exists because most wells in the
study area, from which the observation well network was developed, are concentrated
within the floor of the Umatilla River valley. As discussed in Section 2.5.1, observation
wells located to the north are either not in hydraulic connection with the Stillman well
(Dallas) and/or are influenced by hydrogeologic conditions markedly different than those
that exist at Stillman (BMCC and Rosenberg). Water-level data obtained from those wells
(and the SW 21t Street well) were not used to derive the potentiometric lines depicted on
Figure 2-7. Approximate depth-to-groundwater measurements were obtained from Well
No. 14 during its construction in October and November 2000. A WLE for Well No. 14 was
extrapolated for December, and this value was used to generate the groundwater map.

The water-level elevations indicate that groundwater is moving toward the central portion
of the City from multiple directions (Figure 2-7). West of the Byers Avenue well, the
groundwater gradient slopes mostly to the east at approximately 0.0003 ft/ft. From the
Byers well eastward, the groundwater gradient slopes to the west-northwest at
approximately the same gradient (0.0003 ft/ ft).

This groundwater flow pattern varies markedly from the regional southeast-to-northwest
pattern inferred from the regional recharge-discharge relationships. However, local

ASR FS FINAL.DOC 13



-

structural features and pumping conditions help explain the observed flow patterns. As
mentioned in Section 2.4, the southeast limb of the Agency Syncline dips to the northwest,
which is approximately the direction of regional groundwater flow. However, the southeast
limb of the Rieth Anticline (which abuts the northwest limb of the Agency Syncline) dips to
the east-southeast. The 600-800 feet of relief caused by the Rieth anticline essentially “cuts
off” the regional flow system, causing a gradient increase as heads rise at the base of the
anticline. The situation is roughly analogous to water in a stream rising at the upgradient
side of a gravel bar or rock, as the upgradient pressure forces the water over or around the
obstruction. The rising head at the base of the anticline creates a localized reverse flow field
along the southeastern flank of the anticline.

In addition, although the December 12 data used to generate the groundwater map was
believed to be free of recent large-scale pumping influences, it is likely that a residual
depression resulting from long-term intensive pumping is present beneath the City. West of
the Pendleton, the depression would cause water backing up against the anticline to move
to the east toward the center of pumping. East of the City, water will move west toward the
center of town, likely under a steeper than expected gradient. Summer flow conditions are
likely to be slightly different and variable due to increased large-scale pumping.

Drawdown within the City will also be greater with increased pumping, with increasingly
steeper groundwater gradients expected towards the center of pumping. However, it is
likely that these general flow directions will remain the same throughout the year, with flow
moving largely towards Pendleton.

In summary, the groundwater flow directions in the Pendleton area during the winter
months of 2000/2001 were observed to vary substantially from the regional-scale flow field.
Local variability caused by structural features (Reith anticline and Agency syncline) and
large-scale groundwater withdrawals create the appearance of a groundwater depression
centered near downtown Pendleton, with water moving toward the City from nearly all
directions. Because groundwater elevations at distant observation well locations may vary
slightly with completion depth and surface topography, and because the wells east of town
(Hyatt and Wood) have not been surveyed for surface elevation, the exact location of the
center of the depression is somewhat uncertain. The flow field derived from these
observations does not limit the feasibility of ASR in the Pendleton area.

2.4.3 Hydrogeologic Cross-Section

A detailed hydrogeologic cross-section was prepared using driller’s logs for deep basalt
wells completed in the Pendleton area on file at OWRD. The cross-section location line
depicted on Figure 2-1 trends east-west along the floor of the Umatilla River valley. Because
data are concentrated in an east-west trend through the City in the Umatilla River valley, a
hydrogeologic cross-section perpendicular to the one shown could not be produced. The
primary information used to create the cross-section were lithologic interpretations made
from the drilling logs included in OWRD Water Well Reports, and a review of available
geologic literature (Hogenson, 1964; Gonthier, 1990). The log interpretations in the vicinity
of the Stillman well were confirmed by video surveys conducted at the Stillman and Byers
Avenue wells. The cross-section depicts only inferred water-bearing interflow zones within
the basalt aquifer (see Section 2.3.4 for additional discussion of basalt aquifer properties).
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The cross-sections were created to provide a better understanding of the hydrogeologic
conditions in the ASR study area.

The hydrogeologic cross-section is presented in Figure 2-8. The section shows that on a
broad scale (study area) individual interflows or other features do not appear to be uniform
or continuous. Although this may be the result of the interpretation of drilling logs, it is
more likely that the depicted variability is actually present. Because the basalt flows in this
area were moving into the southern boundary of a structural depression, it is likely that the
individual members are more variable than in the central portion of the Columbia Basin or
closer to the source of the basalt. Between adjacent wells there is usually strong correlation
between most (though not all) of the interpreted features. This implies, and is substantiated
by water-level elevation data, that despite the variability, there are enough common
interflows connecting wells that there is broad hydraulic connection across the study area.

Although the correlation is interpretive and was not verified with geochemical or isotopic
age dating, the slope of the interflow contacts agrees with the inferred structural slope from
the Blue Mountains to the west. No faults or other structural features were identified by
this interpretation. Although the log interpretations were verified by video surveys at Byers
Avenue and Stillman, individual interflows remain interpretive and not all are consistent
and identifiable from well-to-well or across the study area. This precludes the precise
comparison of individual features necessary to interpret faulting. However, the relatively
uniform water-level elevation and the hydraulic response to pumping (discussed in Section
3.0) indicate that large-scale faulting (that usually results in aquifer compartmentalization)
is not present in the study area.
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3 Hydrogeology of the Stiliman Well

This section describes the characterization of the deep basalt aquifer near the Stillman well.
An aquifer test and video survey were performed within the Stillman well to refine the
current knowledge of existing hydrogeologic conditions, such as transmissivity and
storativity, and degree of hydraulic connection with nearby wells.

3.1 Stillman Aquifer Test

3.1.1 Aquifer Test Methods

A 48-hour aquifer test was conducted at the Stillman well between December 12 and 14,
2000. The purpose of the test was to evaluate aquifer characteristics at the Stillman well and
in the surrounding basalt aquifer, specifically to assess the feasibility of using the Stillman
well for ASR operations.

Regular production pumping from the Stillman well was halted on October 6, 2000 to allow
for sufficient stabilization of the aquifer prior to the test (approximately 67 days). Moderate
volumes (20,000 to 302,000 gallons each day) were pumped on October 10 and 13 and on
November 7 and 10, but all pumping from Stillman was halted after November 10, 2000.
The last occurrence of pumping from other city wells prior to the aquifer test occurred on
November 16, 2000, when approximately 90,000 gallons total were pumped from City Well
No. 3 (SW 21st Street) and City Well No. 8 (Prison). Although exceptions are sure to exist,
such as non-irrigation wells with year-round usage within the study area, large-scale
irrigation pumping from the basalt aquifer typically ceases by October each year.
Consequently, possible interference effects from high-yield pumping wells in the area were
minimal during the Stillman aquifer test period.

Beginning at 10:36 AM on December 12, 2000, the Stillman well was pumped for
approximately 49 hours at an average rate of 2000 gallons per minute (gpm). In addition to
performing periodic depth-to-groundwater measurements in the Stillman well, the
following observation wells were also monitored to determine response to pumping: Byers
Avenue, Round-Up, SW 21st Street, Hospital, WWTP, Sherwood (No. 6), Wood, Hyatt,
BMCC, and Rosenberg (see Figure 2-1).

Pumping was halted at 11:30 AM on December 14, 2000. Recovering groundwater levels
were monitored in observation wells that exhibited hydraulic response (i.e., drawdown)
during the pumping period. It was anticipated that recovery monitoring would continue
until water levels had nearly returned to pre-pumping levels. However, approximately 8
hours into the recovery period a brief but intense windstorm occurred which caused a
power outage throughout most of the city. This power outage triggered the activation of the
Stillman well (and possibly other high-yield wells within the study area) for a period of at
least 45 minutes. The inadvertent pumping disrupted the recovering water levels, so
monitoring was halted approximately 24 hours into the recovery period.
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Baseline Water Level Monitoring

A hydrograph of the baseline (pre-test) water levels measured at select observation wells is
presented on Figure 3-1. Observation well locations are shown on Figure 2-1. Several water
level measurements were obtained at observation wells in the two days before the start of
the aquifer test. For presentation purposes, only wells that possess water-level elevations
close to that of the Stillman well are included on Figure 3-1.

Barometric Pressure Corrections to Water-Level Data

Fluctuations in barometric pressure can cause corresponding changes in water levels in
tightly-cased wells penetrating deep, confined aquifers (Landmeyer, 1996). In such aquifers,
a rise in barometric pressure can result in a decrease in water level in the well relative to the
“actual” water level in the adjacent aquifer because the water in the well can respond to
atmospheric pressure changes. Conversely, a reduction in barometric pressure can result in
an increase in the water level in the well relative to the groundwater level in the aquifer. In
unconfined or poorly-confined aquifers, wells show limited (or no) response to barometric
changes because the pressure change is distributed evenly over the water table surface.
Consequently, the greater the degree of aquifer confinement, the more that water levels in a
well will respond to barometric changes. In Pendleton, the deep basalt aquifer system is
largely confined, and thus it is necessary to measure barometric pressure and use it to
correct the water level to evaluate the hydraulic response that results from pumping or
background recharge trends.

Hourly barometric pressure data recorded at the Pendleton Regional Airport for November
and December 2000 are provided on Figure 3-2. Changes in barometric pressure were
compared to water-level trends observed during the pumping and recovery stages of the
Stillman well aquifer test. The results revealed a very good correlation between barometric
pressure fluctuations and water level changes in most responding observation wells.
Therefore, barometric corrections were made to all water-level data obtained during the
aquifer test, and subsequent analyses were performed using the corrected data.

The average barometric pressure for the two month period was 32.46 ft H20, which was
selected as the “baseline” pressure for corrections made to water levels measured during the
Stillman aquifer test. This baseline barometric pressure was present approximately one day
prior to and one day after the Stillman pumping period. Since the water-level trends for
most wells showed very good correlation with barometric pressure fluctuations, a 100
percent barometric efficiency was assumed for each well. Therefore, deviations from the
baseline pressure of 32.46 ft H20 were used to correct to each water level measurement. For
example, if the barometric pressure at the time of a water level measurement was 32.50 ft
H20, 0.04 feet was subtracted from the depth-to-groundwater measurement to remove the
barometric effect. Hydrographs (Figures 3-3 through 3-11) for the Stillman well and select
observation wells include both uncorrected and corrected data.

Antecedent Trend Corrections to Water-Level Data

Baseline data collected prior to the pumping test (Figure 3-1) show that water levels were
rising prior to the pumping period. This response is likely due to a combination of the
cessation of large-scale pumping and the beginning of the seasonal recharge cycle.
However, in the days prior to the test, different hydraulic responses were observed at
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several locations. Some wells exhibited rising water level trends, some declined, and some
were variable and difficult to assess. The long-term consistency and short-term variability
emphasize the conceptual hydrogeologic model for the aquifer system in the Pendleton
area: there is broad hydrogeologic connection resulting in similar hydraulic response to
large-scale /long-term seasonal recharge trends. However, from well to well, short-term
responses differ because of the variable nature of individual permeable zones, well depth,
and well construction. These variations lead to slightly different degrees of hydraulic
connection between individual wells, and as a result slightly different responses to
pumping/recovery events.

In general, water-level data was not corrected for antecedent water-level trends where:
a) The antecedent trend immediately prior to the test was insignificant or uncertain.
b) Water levels corrected for barometric pressure trends were declining prior to the test.

The rationale for the second condition is twofold. First, because of precipitation patterns at
that time of year and the long-term antecedent recharge trend, it is unlikely that any
declining trend continued for the duration of the test period. Secondly, correcting for a
declining trend is probably not conservative, as doing so will tend to underestimate
interference and overestimate transmissivity. Aquifer test data corrections are described
below for each well:

Stillman Well: Water levels were stable for approximately 2 days prior to the test, so the
data set was corrected for barometric pressure changes only.

Byers Avenue Well: Water levels were relatively stable, showing a slight decline of only
0.04 ft in the two days prior to the test. Therefore, the data were corrected for barometric
pressure changes only.

Round-Up Well: Water levels at the Round-Up well were increasing immediately prior to
the test at a rate consistent with the longer-term recharge trend. Round-Up water levels
were therefore corrected for this antecedent trend (0.11 ft/day) in addition to barometric
pressure changes.

SW 21# St. Well: Water levels at the SW 21st Street well were variable prior to and during
the test. The water levels at this location appear to be affected by nearby pumping, and no
antecedent trend was apparent. The data presented are corrected for barometric pressure
changes only.

Hospital Well: Water levels were relatively stable (showing a slight decline of 0.03 ft) in the
two days prior to the test. Thus, the data were corrected for barometric pressure changes
only.

Sherwood Well: Water levels were stable for approximately 2 days prior to the test, so the
data set was corrected for barometric pressure changes only.

WWTP Well: In the 12 days prior to the test, water levels at the WWTP well rose
approximately 2.35 feet, or 0.2 ft/day. When this trend is removed from the data set, water
levels appear to decline steadily throughout the pumping and recovery periods (Figure 3-9).
This indicates that the antecedent trend may have continued throughout the test, and there
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is no obvious or significant response to pumping apparent in either the corrected or
uncorrected data set.

Wood Well: Water levels at the Wood well rose at a rate of 0.05 ft/day in the 24 hours prior
to the test. However, the Wood well is an active domestic well, and this trend is likely the
result of recent pumping. Because the trend is slight, and its value uncertain, these data
were corrected for barometric pressure changes only.

Hyatt Well: Water levels at the Hyatt well appeared to be relatively stable, showing a slight
decline of 0.02 ft in the day prior to the test. Therefore the data were corrected for
barometric pressure changes only.

Water Quality Monitoring

In addition to water-level measurements, several groundwater-quality parameters were
measured by City of Pendleton staff at various periods during the Stillman aquifer test: pH,
temperature, electrical conductivity, oxidation-reduction potential (ORP), turbidity, and
dissolved oxygen. For these measurements, groundwater was sampled from an outlet port
located within the Stillman wellhouse. Discussion and interpretation of the groundwater
quality parameters is provided in Sections 3.1.5 and 5.0 of this report.

3.1.2 Aquifer Response to Pumping

The hydrogeologic cross-section presented in Section 2.4.3 depicts interflow zones
(interpreted as zones of increased hydraulic conductivity or permeability) generalized from
drilling logs of varying ages and quality. The data set used to develop the cross-section is
best characterized as highly variable and difficult to correlate between well locations. This .
is as likely to be an actual condition in the subsurface as it is to result from variable logging
styles and approaches. As a result, the cross-section reflects an understanding of the
subsurface that is consistent with previous experience with CRBG basalt aquifer systems:
individual interflows are more variable than usually thought, and are difficult to correlate
between individual wells without performing geochemical analysis of aquifer materials.

Basalt flows (and interflows) appear to be irregular in this portion of the Columbia Plateau;
this region was the southern extent of several of the CRBG members. As a result of the
variability, two wells of equal elevation and depth may not penetrate the same number of
permeable zones, or the zones penetrated may exhibit dramatically different hydraulic
conductivity. The differing thickness of permeable section penetrated can lead to variable
hydraulic response to pumping and transmissivity estimates. Because transmissivity (T) is
the product of the hydraulic conductivity (K) and aquifer thickness (b), two similar
responses (and transmissivity estimates) can result from dissimilar conditions. A very thick
sequence of lower permeability material may result in a transmissivity estimate (and
hydraulic response) identical to a thin highly permeable sequence, assuming equal degree of
connection.

A review of Figure 2-8 shows that the Round-Up, Byers Avenue, Sherwood, Hospital,
Wood, and SW 21st Street wells are completed to different depths, with different open
intervals, different cased depths, and no strong correlation of inferred permeable intervals.
The relatively uniform response to pumping at these locations suggests that they exhibit
roughly similar transmissivity values as a result of different combinations of permeable
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thickness and hydraulic conductivity. This behavior demonstrates that on this scale there is
broad hydraulic interconnectivity between zones and a relatively small degree of aquifer
compartmentalization resulting from faults or other large-scale boundaries. This broad
connectivity and high transmissivity results in a relatively uniform groundwater flow field
(elevation, gradient, and flow direction). Individual responses will be discussed in more
detail below.

Stillman Well

Maximum drawdown observed in the Stillman well during the aquifer test was 42.5 feet.
Figure 3-3 is a hydrograph of the Stillman well for both the pumping and recovery periods.
Figure 3-3b shows the water level elevation during the pumping period only. As depicted in
both figures, near-maximum drawdown was achieved very rapidly in the Stillman well,
with only minor additional drawdown occurring throughout the remainder of the pumping
period. From 70 minutes after pumping began until the pump was turned off 2 days later,
the water level in the Stillman well dropped only an additional 0.5 feet.

At least a portion of the hydraulic response observed at the Stillman well results from
discharge rate variations that occurred during the test. In the Stillman well, a hydraulic
response (i.e., change in the rate of drawdown) was assumed to be related to discharge rate
variability rather than aquifer hydraulics or interference when:

e A similar response was not observed in nearby observation wells
¢ A response observed during the pumping period was not observed during the recovery
period

~ The “flattened” intermediate response to pumping at the Stillman well (see Figure 3-12,

Drawdown vs.t, elapsed time) could suggest a hydraulic connection to permeable zones
below the interval penetrated by the well, or a source of water contributing to the aquifer.
The upward inflection very late in the test is either an artifact caused by limitations in the
barometric efficiency calculation or a change in the discharge rate. However, the inverse of
the response is not observed in the recovery data (Figure 3-13), and is also not apparent in
the hydraulic response at either the Byers Avenue or Round-Up wells (Figures 3-14 and 3-
15). Therefore, the “flattened” intermediate response at Stillman is likely a well-specific
effect caused by discharge rate variations. Although test data can be corrected for these
variations, the frequency and resolution of the discharge rate data (discussed in 3.1.4)
collected for this test does not allow a numerical correction. Quantification of transmissivity
and other hydraulic parameters based on aquifer test data is provided in Section 3.1.3 of this
report.

Observation Wells

Measurable drawdown in response to pumping at the Stillman well was observed in five
observation wells: Round-Up, Byers Avenue, Wood, Hospital, and Well No. 6 (Sherwood).
No response was observed in the WWTP well (see Figures 3-4 through 3-9). In the SW21st
Street and BMCC wells, pressurized airlines are utilized to determine depths to
groundwater. It was concluded that for the BMCC well, the degree of sensitivity afforded
by the airline method was not sufficient to detect response to pumping. For the SW 21st
Street well, the airline measurements were very erratic (see Figure 3-10). However, a
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probable net drawdown in the SW 21st Street well is evident from the water level data. No
discernible hydraulic response to pumping occurred in the Rosenberg well.

It is not certain if drawdown occurred in the Hyatt well due to pumping at Stillman.
Although corrected water-level data for Hyatt suggests that there might have been some
influence (see Figure 3-11), the well is pumped regularly and thus the response is likely
obscured. Water-level fluctuations there did not correlate distinctly to changes in
barometric pressure, and the corrected water-level data for the Hyatt well exhibits a rising
trend prior to cessation of pumping at Stillman. As a result, the inferred drawdown
response at Hyatt made using the corrected water-level data is less certain than at other
locations.

Table 3-1 summarizes maximum drawdown and time of first observed response (since
pumping began at Stillman) for each observation well.

Byers Avenue Well

As expected based on their proximity to the Stillman well, response to pumping
(drawdown) was observed earliest at both the Round-Up and Byers Avenue wells (Figure 3-
14 and Table 3-1). Although both observation wells are almost exactly the same distance
from the Stiliman well (approximately % mile), the response time at the Byers Avenue well
lagged the Round-Up well response time by approximately 14 minutes. This delayed
response in the Byers Avenue well (relative to the Round-Up well) suggests either a limited
hydraulic connection, or the presence of additional permeable interflows that effectively
delay initial response time and limit drawdown. Because no substantial negative boundary
conditions that would limit hydraulic connection are apparent, the response likely results
from additional saturated thickness at the Byers Avenue well.

For the first 15 minutes of pumping, small water-level fluctuations (less than one-tenth of a
foot) were observed at the Byers Avenue well (see Figures 3-5 and 3-14). A steady declining
trend became apparent after 15 minutes. The apparent fluctuations in the Byers Avenue
well may be attributable to measurement difficulty caused by groundwater flowing down
the sides of the borehole (“cascading”) from above the water level. Drawdown does not
appear to have begun at the Byers Avenue well until approximately 15 minutes of pumping
at Stillman had elapsed.

The ability of additional (un-pumped) zone(s) to contribute water to the wellbore in
response to reduced pressure in the pumped zones could delay the apparent arrival of the
hydraulic response. In addition, the contribution of water from an “un-pumped” interval(s)
would limit the magnitude of the response, resulting in an apparent transmissivity estimate
greater than actually exists between the two locations. Both conditions were observed in the
Byers Avenue data, and similar conditions probably exist for other wells (i.e., Hospital,
SW21st, Wood, Sherwood). However, the total drawdown at most wells was even less than
at Byers Avenue, leading to calculated transmissivity values that are improbably high and
not likely representative of actual aquifer conditions between Stillman and each respective
well.
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Round-Up Well

The hydraulic response to pumping at Stillman arrived at the Round-Up well within 1
minute of the onset of pumping, suggesting direct hydraulic connection. However, the
Round-Up well exhibited roughly four times the drawdown observed at the Byers well,
despite the fact that they are equidistant from Stillman (see Figure 3-14). Because no
obvious negative boundary conditions are apparent in any of the three data sets, the
difference in hydraulic response at Round-Up is a function of a lower aquifer transmissivity.
Therefore, either the thickness of the permeable portion of the aquifer or the hydraulic
conductivity of the permeable portion of the aquifer decreases in the vicinity of the Round-
Up well.

3.1.3 Aquifer Parameter Estimates

Stillman Well - Pumping Data

The target pumping rate for the Stillman well aquifer test was 2000 gpm. However,
observations made during the pumping period indicated that this rate fluctuated by as
much as +/- 50 gpm. These fluctuations were probably responses to changes in distribution
system pressure, and were observed to occur over periods ranging from several seconds to a
few minutes. An abbreviated data set provided by the City of Pendleton confirmed the
approximate magnitudes of the pumping rate fluctuations, and identified that there is
insufficient resolution in the rate data to quantitatively evaluate late-time drawdown
changes in the Stillman well.

A constant or near-constant pumping rate is a fundamental requirement for using non-
equilibrium equations to solve for various aquifer parameters (i.e., transmissivity and
storativity). A distinct “flattening” of water levels during intermediate periods of pumping
are evident in the Stillman hydrographs (Figures 3-3 and 3-3b) and drawdown plot (Figure
3-12). The lack of similar response in nearby observation wells (Byers Avenue and Round-
Up), and the lack of a corresponding response in the Stillman recovery data (Figure 3-13)
suggests the effect is well-specific and related to pumping rate changes.

Early-time response (i.e., that prior to 70 minutes of pumping) does exhibit a fairly uniform
increase in drawdown. Therefore, an early-time transmissivity was calculated for Stillman
using the Cooper-Jacob “Straight-Line” method. As indicated on Figure 3-12, a straight line
was plotted through early-time pumping data and used to calculate a transmissivity
estimate of 264,000 gpd/ft. This early-time transmissivity represents conditions very near
the well.

Stillman Well - Recovery Data

The Cooper-Jacob method was also used to estimate early-time (i.e., less than 70 minutes)
and late-time transmissivity using the Stillman well recovery data. Because the influence of
pumping rate fluctuations is minimized or dampened during recovery response, these
estimates are likely to be more representative than those derived from pumping data. As
shown on Figure 3-13, a straight line was plotted through early-time recovery data and used
to calculate a transmissivity estimate of approximately 406,000 gpd/ft. Similarly, a
transmissivity value of 960,000 gpd/ ft was calculated using late-time recovery data
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collected just prior to pump reactivation (the brief reactivation of the Stillman pump during
the recovery period perturbed the recovering water-level trend).

Byers Avenue and Round-Up Wells ~ Pumping Data

In addition to the Byers Avenue and Round-Up wells, drawdown was also observed at the
Hospital well, Wood well, Well No. 6 (Sherwood), probably the SW 21st Street well, and
possibly the Hyatt well. Data obtained from those wells is useful in predicting the radius of
influence from pumping and potential recharge operations at the Stillman well. However,
aquifer parameters were not calculated for these other responding observation wells. The
relatively great distance from Stillman to these five wells increases the potential for
changing aquifer conditions and possible pumping interference to produce misleading
results. All of these wells exhibited either very limited or poorly-defined response to
pumping (relative to the Round-Up and Byers Avenue wells). Transmissivity values
calculated from those wells would likely be artificially high due to changes in well depth,
permeability, and saturated thickness, and thus would not represent actual aquifer
conditions between the pumping well and the observation well. The response to ASR
operations at the Stillman well will be governed primarily by aquifer parameters derived
from data obtained from the pumping and the nearest responding observation wells (i.e.,
Byers Avenue and Round-Up).

The Cooper-Jacob method was also used to estimate transmissivity and storativity from
pumping and recovery data obtained at the two closest observation wells with the highest-
resolution data sets: Round-Up and Byers Avenue. As indicated on Figure 3-14, estimated
transmissivity values of approximately 361,600 gpd/ft and 1,148,000 gpd/ft were calculated
from Round-Up and Byers Avenue late-time drawdown data, respectively. The Byers
response suggests that the Byers well is in hydraulic connection to permeable zones in
addition to those that contribute water to the Stillman well. The contribution from these
zones (in response to lowering heads in zones that are influenced by Stillman pumping) will
cause the aquifer transmissivity to appear substantially higher than is actually present.

To estimate the storativity of the aquifer in the immediate vicinity of the pumping well, it is
necessary to fit a straight line to the early-time drawdown data before aquifer boundaries
have potentially become an influence. As indicated on Figure 3-14, storativity values of 7.3
x 10 and 3.3 x 10+ were calculated using Round-Up and Byers Avenue early-time
drawdown data, respectively. These values are consistent with expected values of
storativity for confined basalt aquifers.

Byers Avenue and Roundup Wells - Recovery Data

Recovery data from observation wells was also used to calculate estimates of transmissivity
using the Cooper-Jacob method. This additional calculation provides an independent check
of transmissivity values calculated from pumping drawdown data. As shown on Figure 3-
15, estimated transmissivity values of approximately 409,000 gpd/ft and 2,514,000 gpd/ft
were calculated from Round-Up and Byers Avenue well data, respectively. Storativity
cannot be determined from recovery data. Table 3-2 summarizes estimated aquifer
parameters calculated from both pumping and observation well data:

It is possible that transmissivity estimates, particularly the values obtained from the Byers
Avenue data, are artificially high. While these apparent transmissivity values are
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diagnostic, it is possible that they do not actually represent the transmissivity of the aquifer
between the well locations. As described below, it is the limited amount of drawdown that
causes the transmissivity estimates to appear high. There are two conditions that commonly
limit (or dampen) the expected response:

1. A hydraulic boundary (i.e. a low-permeability fault) limits the hydraulic response to
pumping.
2. Changes in saturated thickness between wells.

Because no substantial negative boundary conditions that would limit the hydraulic
connection are apparent in the Stillman well data, the response at Byers Avenue likely
results from additional saturated thickness. If an observation well intersects permeable
zones that are not intersected by the pumping well, they will contribute water to the
wellbore in response to lowering pressures in the pumped zone. This additional
contribution of water to the wellbore (relative to that contributed to the Stillman well) will
cause the arrival of the hydraulic response to appear delayed, and will minimize the
magnitude of the response. It is likely that the data from the Byers Avenue well is affected
by this condition.

To further analyze recovery data, it is common to plot drawdown versus a dimensionless
elapsed time ratio (t/t’), which is the ratio of the total running elapsed time since the pump
was turned on (t) and the total running elapsed time since the pump was turned off (t’).
Drawdown plots using the elapsed time ratio place early recovery data towards the right
side of the graph, with progressively later recovery data plotted towards the left side. An
extrapolation of recovery data to t/t’ = 1 can provide an estimate of residual water level
change. Prior to the brief pump reactivation period, the recovery data for the Stillman well
(Figure 3-16) was trending toward 0.10 feet of residual drawdown at t/t’ = 1. This indicates
that when recovery time is equal to the time of pumping, the well is expected to be
essentially fully recovered. This indicates that no hydraulic boundaries appear to have
either:

1. Limited the amount of recharge to the aquifer in the vicinity of the well (resulting in a
lower static water level), or,

2. Contributed water to the system during the pumping period (resulting in higher static
water level).

The recovery data from the Byers Avenue and Round-Up wells (Figure 3-15) show differing
responses, yet the pre-storm pumping event data are both converging to approximately the
same amount of residual drawdown. Consistent with its lower apparent transmissivity, the
Round-Up response indicates that recharge is limited in that direction, and a residual
drawdown of about 0.20 feet is projected at t/t’ = 1. The last three measurements at the
Byers Avenue well indicate that water levels are recovering more rapidly and toward a
higher-than-static water level of about 0.60 feet at t/t' = 1. However, these points are
affected by the blackout-caused pumping, and the pre-black-out data indicate a residual
drawdown similar to the Roundup well.
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3.1.4 Stillman Well Performance

Specific capacity (which is equal to pumping rate (gpm) divided by drawdown (feet) at a
given time) is a common measure of well performance. For a given pumping rate, a well
with a higher specific capacity will have less drawdown than a well with a lower specific
capacity. Therefore, the greater the specific capacity, the better the well performance.
Specific capacity typically does not remain constant, but tends to decrease with time as the
drawdown increases. For the Stillman aquifer test, specific capacity values ranged from 48.7
gpm/ ft near the start of pumping to 45.4 gpm/ft at the conclusion of the pumping period.
Based on experience with other aquifer tests performed in confined basalt aquifers, this rate
of specific capacity change is very low, and well performance for Stillman at approximately
2000 gpm is expected to remain consistent for extended pumping periods.

Figure 3-17 is a plot of specific capacity versus drawdown in the Stillman well. Although
the resolution of the pumping-rate data is coarse, it is apparent from the plot that the
distribution of specific capacity is erratic. Since the water level (drawdown) remained
nearly constant, the fluctuations in specific capacity likely resulted from apparent rather
than actual variations in the pumping rate. If the variability indicated by the rate data
actually occurred, the water levels would likely have exhibited more variability than was
observed. On the other hand, the low accuracy of the rate measurements suggest that some
portion of the hydraulic response observed during pumping is the result of slight and
gradual rate changes that could not be discerned from the low resolution rate data.

3.1.5 Evaluation of Possible Groundwater-Surface Water Interaction

Because of the proximity of the Stillman well to the Umatilla River, the possibility of a direct
surface water connection to the deep basalt aquifer was evaluated. This evaluation was
based primarily on an assessment of the hydrogeologic framework at the Stillman well, and
substantiated by a comparison of several key field parameters obtained from groundwater
and surface water (Umatilla River) samples.

Since intensive monitoring began for this study, the static water level in the Stillman well
has ranged from approximately 268 ft bgs (September 2000) to 252 ft bgs (March 2001). The
river is only about 75 feet north of the Stillman well, yet there is significant vertical
separation between the riverbed and the level of groundwater saturation. Groundwater
flow in basalt aquifers occurs primarily through horizontal or near-horizontal interflow
zones. Vertical groundwater flow between interflows is usually relatively insignificant, and
typically occurs only through fractures or along fault planes, if either is present. In addition,
the presence of even thin low-permeability sedimentary interbeds can significantly retard
vertical groundwater flow. Finally, the storativity values calculated for the Stillman well
indicate that the aquifer there is confined, and aquifer test results did not identify the
presence of a local recharge boundary. These factors combine to show that there is little
likelihood of a direct surface water connection with the deep basalt aquifer in the vicinity of
the Stillman well.

In an average year, the Stillman well is typically pumped at 2000 gpm, 24 hours per day, 7
days per week from June through October. Pumping also occurs during the other months,
but at lower frequency due to diminished demand. If a hydraulic connection existed
between the Umatilla River and the well (i.e., the basalt aquifer), this magnitude of pumping
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each year would draw water from the river toward the well and water quality at the well
would reflect, at least in part, surface water chemistry. Mixing of surface and groundwater
would most certainly occur, and thus field parameter values would not be expected to
exactly match surface water values. However, even though the well had not operated for
approximately 32 days prior to the test, trends for the groundwater field parameters
measured over the duration of the 48-hour aquifer test would nonetheless be expected to
move towards the river water composition.

During the Stillman aquifer test, the following groundwater parameters were measured
periodically by City of Pendleton staff:

pH

Temperature

Electrical conductivity
Oxidation-reduction potential (ORP)
Turbidity

¢ Dissolved oxygen (DO).

These same parameters were measured on November 20, 2000 in samples obtained from the
Umatilla River, from the City water distribution system, and from a nearby supply spring
(Mission Spring). At that time the distribution system was being supplied solely by the
spring sources. Although these data were obtained approximately 2 weeks prior to
measuring the Stillman groundwater parameters, values would not have changed
appreciably within that period. '

At all of its production wells the City operates water-lubricated line-shaft turbine pumps,
and the lubrication systems are usually allowed to operate continuously. As a result of this
practice, a significant volume of chlorinated distribution system water likely accumulates in
the sub-surface during non-pumping periods. Therefore, the composition of water initially
pumped from the well is also expected to reflect to some degree the composition of
distribution system water.

Field parameter data are presented in Figures 3-18 through 3-23. The first ten minutes of
pH, conductivity, and temperature measurements clearly suggest the presence of treated
distribution system water near the Stillman well. For each of those three parameters the
initial measurements were very close to the average values for the same parameters
measured in the distribution system water. All six groundwater field parameters then
exhibited steady changes (increases or decreases) during the first 100-300 minutes of
pumping, after which time values for each parameter mostly stabilized. It is inferred that
the period during which field parameter values changed represents the time required to
purge the distribution system water introduced to the subsurface via continuous operation
of the pre-lube system.

Trends of groundwater pH, electrical conductivity, turbidity, temperature and dissolved
oxygen values clearly show divergence away from respective surface water values.
Consistent with the dissolved oxygen trend, groundwater ORP values (Figure 3-23) also
stabilized at values less than average ORP values for the river water. Each of the Stillman
field parameter values stabilized at levels typical of groundwater in a basalt aquifer, and
were not characteristic of surface water chemistry. This further suggests that no hydraulic
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connection between the Umatilla River and the aquifer appears to exist in the vicinity of the
Stillman well.

3.1.6 Aquifer Test Summary
The aquifer test conducted at the Stillman well leads to the following broad conclusions:

¢ The aquifer is relatively unbounded and does not appear to be compartmentalized in the
vicinity of the Stillman well.

¢ In general, the aquifer responded in a relatively uniform and predictable fashion to
pumping. Differences in the hydraulic response to pumping at the Stillman well are
likely the result of variability in individual interflows, well depth, and well construction.

e Aquifer transmissivity values are quite high in the vicinity of the Stillman well, ranging
from 264,000 (early-time pumping) to 960,000 gpd/ft (late-time recovery).
Transmissivity values this high will easily support the efficient recharge and recovery of
stored water.

e Aquifer transmissivity values calculated for the Byers Avenue are most likely artificially
high.

¢ The aquifer system exhibits no water quality or hydraulic response that suggests a direct
hydraulic connection with any nearby surface water feature.

¢ No hydraulic conditions that could limit the feasibility of developing an ASR program at
the City of Pendleton were observed.

3.2 Stillman Well Video Survey

A video survey was performed of the Stillman well on January 9, 2001. The purpose of the
video was to assess the integrity of the well casing for future ASR use and to assist in the
identification of water-bearing basalt interflow zones. A detailed log of the video
observations is included in Appendix B, and Figure 3-24 depicts the geologic structure and
construction details of the Stillman well. A summary of the observations is as follows:

¢ The casing extends from the surface to 184 feet bgs, consistent with the OWRD Water
Well Report that indicates that a 30-inch diameter casing extends from 1 to 10 feet bgs
and a 24-inch casing extends from 10 to approximately 186 feet bgs.

e Visible mineralization and staining indicate that the casing has leaked in the past at
several welded joints (112, 130, 153, and 163 ft bgs) and at the base (184 ft bgs).
However, no active leaking was observed at the time the video was recorded. Because
the top of basalt is only about 10 ft bgs and two interflow zones are inferred to exist
above the base of the casing, the historical leakage does not likely represent connection
between two discrete aquifers, but is instead attributable to the interflows that are
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periodically saturated. The basalt is observed to be saturated and contributing water to
the open borehole immediately below the casing, also indicating that perched permeable
portions of the aquifer exist above the static water level (the static water level in the well
was 252 ft bgs at the time the video was recorded).

Various debris (e.g., abandoned airlines, cables, intake strainer) was observed beginning
at approximately 230 ft bgs. The density of debris increased with depth, such that the
video camera could not be advanced beyond 633 ft bgs. The Water Well Report
indicates that total borehole depth is 700 ft bgs. The City removed the blockage and
opened the well to the total borehole depth in July 2001.

Below the bottom of casing, the video revealed distinct basalt flows separated by
interflow zones. The flow zones were comprised of more competent rock characterized
by a smoother and rounder borehole wall, a massive and blocky rock structure, and
occasional columnar jointing. Water visibility also tended to decrease in the flow zones.
The interflow zones were identified by a very irregular and sometimes recessed
borehole wall, the presence of a rubbly and vesicular rock texture, and evidence of
oxidation and mineralization. Water visibility also increased in some interflow zones.

The interflow zones identified in the video correlated well with interpretations made
from the driller’s log for the Stillman well, identifying six distinct (or primary) interflow
zones below the bottom of casing:

* 197 to 215 feet bgs (18 feet thick) — above the static water level in the well (252 ft
bgs)

¢ 300 to 310 feet bgs (10 feet thick)
e 316 to 330 feet bgs (14 feet thick)
e 379 to 397 feet bgs (18 feet thick)
o 416 to 423 feet bgs (7 feet thick)

e 429 to 460 feet bgs (31 feet thick)

Additional zones of permeability may exist below the blockage, and these data cannot
define the relative contribution of individual zones. Figure 3-24 depicts the location of the
inferred interflow zones within the Stillman well, including those above the bottom of the
casing (inferred from the drilling log). The permeable interflow zone from approximately
197 to 220 feet bgs is saturated and contributes water to the open borehole. Because water
levels in the borehole will likely rise to this level during recharge, water will be stored in
this zone during recharge. We believe that because this zone is saturated, the water will
move away from the well under an induced hydraulic gradient rather than a gravity
gradient, and thus may be mostly recoverable.
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4 Storage Capacity of the Basalt Aquifer

This section describes the physical characteristics of a basalt aquifer that determine its
storage capacity for ASR operations. Principally, three aquifer parameters are used to
determine an aquifer’s storage capacity:

* Transmissivity - the product of hydraulic conductivity and saturated thickrness; a
measure of the ease with which water flows through the aquifer

» Storativity - the amount of water that can be pumped from, or injected to, an aquifer with
a given change in head (i.e., water level)

e  Effective porosity - the percentage of the aquifer containing interconnected pore spaces
through which water is readily transmitted.

Aquifers with high transmissivity, storativity, and porosity can accept, store, and yield large
volumes of groundwater. Aquifers with high transmissivity and low storativity, which is
typical of basalt aquifers, are also suitable for recharge operations, but head changes
resulting from recharge tend to occur over greater distances than in aquifers with higher
storativity values. Porosity in a basalt aquifer is generally concentrated in interflow zones,
and to a lesser degree in fracture zones if present.

This section describes the predicted aquifer response to ASR operations specifically for the
Stillman well. Because representative aquifer parameter data are not available for the Byers
Avenue well, potential ASR effects at that well were not quantified. Only general
assumptions of planned recharge volumes at Byers Avenue were made to account for
simultaneous ASR operations at Byers and Stillman.

4.1 Conceptual ASR Storage Model

Conceptual operation of ASR consists of injecting drinking water into an aquifer for storage
and later recovery of that water for potable use. The injected water will displace in-situ
groundwater, mostly in a lateral direction along interflow zones. Initially, as source water is
injected the pressure head in a confined system will increase in the vicinity of the recharge
well, with a logarithmic decrease in pressure with distance from the well. Over time, the
increase in pressure head will be distributed laterally and radially until it encounters
boundaries (if they exist) within the aquifer. If an aquifer boundary is encountered (e.g., a
fault zone containing cemented breccia, or a ground-water divide), the radial migration of
the pressure pulse is limited. This tends to increase recharge pressure at the ASR well,
which results in water levels or pressure head increasing at a more rapid rate in the aquifer.
The amount and areal extent of water level or pressure head increase depends on the
transmissivity and storativity of the aquifer.

Results from the Stillman aquifer test performed in December 2000 indicate that the basalt
aquifer is confined, with no apparent compartmentalization of the aquifer near Stillman.
Confined aquifer storage means that groundwater is at a pressure greater than atmospheric
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pressure, which causes slight expansion of the aquifer matrix and compression of the water
itself. In a confined aquifer, storativity is principally a function of the expansion of the
aquifer matrix and compression of water, and consequently is a very small value. This
means that for a given volume of water, a large aquifer area is required to store water. The
Stillman test results indicate that the aquifer is laterally extensive, so storage capacity will
not be a limiting factor for ASR operations.

The high transmissivity and low storativity values typical for basalt aquifers result in head
(water level) changes that occur over large areas in response to pumping and recharge of
wells. Although recharge and recovery might cause changes in water levels several miles
away, the water is exchanged from a portion of the aquifer that is actually much closer to
the well. This occurs because in a confined aquifer the pressure change resulting from an
exchange of water travels much farther than the water itself.

The distance a given volume of recharge water will actually travel from a well during the
storage period can be estimated by considering a simple conceptual model of ASR (the
“bubble model”) for basalt aquifers. The bubble model neglects mixing of recharge source
and native groundwater, but it does provide initial estimates of ASR storage volume and
areal effect. During the recharge phase, source water displaces native groundwater through
interflow zones in an assumed radial pattern, creating a “bubble” of recharge water. Ina
basalt aquifer, the bubble exists as a number of tabular shaped bodies of recharge source
water.

4.2 Estimated Aquifer Storage Capacity

Because groundwater levels have been declining in the Pendleton area for decades, it is
apparent that the lower water levels will allow a significant volume of additional storage.
Aquifer storage capacity can be approximated by computing the volume of water that can
be stored in the aquifer at a given recharge well over a specified period. The stored water
volume is governed by the quantity of treated drinking water available for recharge, and the
rate and duration of recharge.

Actual rates of recharge, and thus total recharge volume, will vary with changes in
distribution system demand and duration of water availability. For Pendleton, the total
period of water availability will depend on streamflow in the Umatilla River. For this
preliminary evaluation, a six-month (November through April) operational-scale recharge
period was assumed. Since production rates at the Stillman well will vary from 0-2400 gpm,
a rate of 1900 gpm (approximately 80% of the maximum production rate) was selected as a
reasonable estimate for recharge. At a recharge rate of 1900 gpm, or 2.74 mgd,
approximately 492.5 million gallons of treated drinking water could be stored in the aquifer
near Stillman over a 6-month winter recharge period. Estimated storage rates and volumes
are presented in Section 6 of this report.

4.2.1 Storage Area

The maximum size of the stored “bubble” depends on the total injected volume and
characteristics of the aquifer. The size of the conceptual bubble that displaces native
groundwater is calculated using the following equation:
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Radius of bubble = (V/(7.48 x pi x b x ne))1/2
where: V = volume of water injected (gallons)
b = total aquifer thickness (feet)
n. = effective porosity

Table 4-1 presents calculated sizes of a simplified recharge bubble created by injecting water
at the Stillman well for probable ranges of recharge volumes. The total aquifer thickness (b)
is the cumulative thickness of interflow zones, and was estimated from analysis of the
drilling log and from observations made during the video survey of the Stillman well. A
median porosity of 0.15 for the interflow zones is supported by the findings of LaSala and
Doty (1971).

Table 4-1 Calculated Recharge Bubble Size - Stillman Well

Volume of injected water Total thickness of water Ef::a;tenr/e f:drgg::‘y of Approximate radius of
million gallons producing zones ee recharge bubble (feet
(V) (million gallons) duci (b) (feet) P 9 harge bubble (feet)
zones (Ne)

500 80 0.15 1,300

400 80 0.15 1,200

300 80 0.15 1,000

200 80 0.15 850

r—

The maximum calculated “bubble” radius of 1,300 feet is conservatively large because the
total volume injected at Stillman is likely to be much lower. Actual ASR operations
(described in Section 6) will include recharge at both the Byers Avenue well and Stillman
well. It is assumed that the Byers well will inject at a relatively constant rate of up to 1,550
gpm, and the Stillman well will vary between zero and 2,350 gpm based on water
availability and system demand changes. Over the same six-month period, the volume
injected at the Byers Avenue well would be approximately 389 mg. Assuming similar
aquifer characteristics, this would result in a storage “bubble” with a radius of about 1,200
feet originating from the Byers well. Because the Byers Avenue and Stillman wells are 4,120
feet apart, and mutual interference would limit the movement of water between the two
wells, the recharge “bubbles” of stored water are not expected to intersect even under these
maximum-storage conditions. Estimated migration of recharge water during the storage
period is discussed in Section 4.3.1 of this report.

- 4.2.2 Water-Level Change During Recharge

The specific capacity of the Stillman well was measured to be approximately 45 gpm/ft at
the end of the aquifer test, with no indication that it would change significantly with
additional pumping. In open-hole basalt aquifer systems, there is little correlation between
pumping specific capacity and recharge specific capacity; well performance during recharge
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has been observed to be both better and worse than pumping performance at individual
wells. Differences appear to be well-specific and a function of turbulent well losses.

To be conservative, we will assume that the long-term recharge specific capacity (SC) at the
Stillman well will be 25% lower than the observed pumping SC, or approximately 34
gpm/ft. At this SC, recharging at a maximum rate of 2400 gpm would result in
approximately 71 feet of water level rise in the wellbore during recharge. Assuming
interference from recharge at the Byers well will add another 10 feet of water level increase
(likely a conservative over-estimate), water levels in the Stillman wellbore would be
expected to rise as much as 81 feet during recharge. Because the current static water level is
approximately 255 feet bgs, this would raise the water level to approximately 174 feet bgs
during recharge. High groundwater levels during recharge do not appear to have the
potential to limit ASR operations.

4.2.3 Water-Level Change during Storage Period
The water level changes that result from ASR operations depend on several factors:

¢ The storage capacity of the aquifer system as a whole

¢ The regional water budget of the aquifer system (i.e. precipitation, recharge, pumping,
and discharge)

¢ The relative significance of the storage volume, and the associated reduction in
groundwater pumping, relative to the regional water budget.

Because precipitation and recharge trends vary with time, and it is beyond the scope of this
study to quantify the elements of the regional water budget, long-term water-level trends
resulting from ASR operations are predicted. Based on the groundwater flow patterns
described in Section 2 (water moving toward a structural and hydraulic depression centered
near Pendleton), it seems likely that ASR operations will have a significant impact on long-
term static water-level trends.

Short-term water-level changes can be roughly estimated based on the results of the aquifer
test data. Although the blackout-induced pumping during the recovery period caused the
residual drawdown estimates to be approximate, it appears that the removal of 8.6 mg
during the aquifer test resulted in between 0.1 and 0.2 feet of residual drawdown (water
level change). If this relationship is assumed to remain constant for recharge (it will not be
constant because saturated zones above the static water level will be affected), storing the
maximum volume from both Byers Avenue and Stillman (880 mg) could result in between
10 and 20 feet of water-level increase (over pre-recharge static levels) during the storage
period.

4.3 Potential for Loss of Stored Water

There are three mechanisms that can result in the loss of stored water:

1. Rapid migration away from the recovery well during the storage period
2. Loss to nearby production wells
3. Discharge to surface water features
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The potential for these conditions to result in loss of stored water in Pendleton are discussed
below.

4.3.1 Estimated Migration During Storage Period

During storage, the bubble(s) of recharge water may migrate slowly away from the recharge
well(s), driven by the groundwater gradient. The distance and direction that the recharge
water might move are determined by the magnitude of the hydraulic gradient and direction
of groundwater flow, the effects of other nearby pumping wells, and the length of time the
water is stored. Groundwater gradients and directions for the ASR study area were
discussed in Section 2.5.2, and aquifer parameters were calculated in Section 3.1.3 of this
report. The average groundwater flow velocity can be estimated using the relationship:

qv =K(i)/ne
where:
qv = average linear groundwater flow velocity
K = the hydraulic conductivity, or T/b
i = hydraulic gradient
ne = effective porosity

The area actually required to store the recharge volume at the Stillman well will be limited
to a relatively small area (see Section 4.2.1). Using the early-time recovery transmissivity
estimate (406,000 gpd/ft), a gradient (i) of 0.00030 ft/ft and an assumed aquifer thickness (b)
of 80 feet, the average groundwater flow velocity (qv) near the Stillman well is estimated to
be:

K =((406,000 gpd/ft) / (7.48 gal/cf)) /80 ft) = 679 ft/d;
qv = (679 ft/d) (0.00030 ft/ft)/(.15) ;
qv=14ft/d

This groundwater velocity estimate assumes a uniform gradient not influenced by nearby
pumping, and is not the flow velocity away from the well during recharge. Based on this
estimate, the distance that the stored water might move during an assumed 1 month storage
period could be approximately 42 feet, or about 3% of the expected maximum bubble radius
at the Stillman well. It must be emphasized that this is probably a conservative (i.e.,
maximum) estimate for stored water migration. As depicted on Figure 2-7 (Groundwater
Map), groundwater flow directions tend to converge from nearly all directions toward a
structural and hydraulic depression centered near downtown Pendleton. Therefore,
movement of a recharge “bubble” created at either the Byers Avenue or Stillman wells will
tend to be limited by the localized convergence of groundwater directions. This factor,
coupled with the low hydraulic gradients, suggests that there appears to be little risk that
stored water will not be recoverable due to migration during the storage period.

ASRFS FINALDOC 33



r

4.3.2 Potential Loss to Nearby Production Wells

Stored recharge water could be lost if intercepted by other pumping wells. Large-scale
pumping, both municipal and private, does occur within and near the ASR study area
throughout the year. Due to their proximity to the Stillman well, pumping of the Round-Up
and Byers Avenue wells will most influence the directional fate of the stored recharge
volume at Stillman. The predicted influence of these two wells, with variable pumping and
recharge schedules, is not within the scope of this study. It is likely that during recharge
water will preferentially migrate west from Stillman due to mutual interference with Byers,
and east from Byers due to mutual interference with Stillman. The magnitude of these
effects is expected to be relatively small, and are expected to be reversed during recovery
pumping. As a result, there should be no net loss of stored water as recharge and recovery
operations stabilize over time.

4.3.3 Potential Discharge to Surface

As discussed in Section 3.1.3.4 of this report, it is highly improbable that there is a hydraulic
connection between the Umatilla River and the deep basalt aquifer at the Stillman well.
Thus it is doubtful that recharge water will be lost to surface discharge. Although none
were identified in the study area, springs exist in portions of the Umatilla River valley,
typically along the base of basalt bluffs forming the valley walls (Gonthier & Harris, 1977).
While the groundwater level is anticipated to increase to approximately 175 feet bgs during
recharge, this level will be far below either the riverbed or springs that might exist on the
valley floor.
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5 Water Quality

To evaluate the potential for geochemical reactions that might result from mixing native
groundwater and recharge source water from the future water treatment plant (WTP),
analytical results from two groundwater samples and the projected WIP water chemistry
(based on membrane pilot test results) were compared. A surface water sample from the
Umatilla River was also obtained to compare to the groundwater chemistries. This
evaluation was conducted to determine if chemical reactions could occur which might
adversely affect ASR well performance, flow properties of the basalt aquifer, or recovered
water quality.

5.1 Data Sources and Evaluation Methods

For this water quality evaluation, native groundwater samples were collected from the
Stillman and Byers Avenue wells, and a surface water sample was collected from the
Umatilla River. On November 20, 2000, City of Pendleton staff collected the Stillman
groundwater sample, the surface water sample from the Umatilla River near the proposed
WTP intake location, and a distribution system sample from the City Shop. The distribution
system sample was collected for reference purposes only. On December 4, 2001, the City
obtained an additional native groundwater sample from the Byers Avenue Well. Field
parameters (temperature, pH, conductivity, oxidation-reduction potential and dissolved
oxygen) were measured during sample collection. The samples were submitted to
UMPQUA Research Company for analysis of geochemical constituents and regulated and
unregulated contaminants. Contaminant analyses were performed to establish complete
baseline water quality prior to ASR implementation. Analytical results are summarized in
Table 5, and copies of laboratory analytical data sheets are included in Appendix C.

The actual recharge (source) water to be used for the pilot testing program will not be
available until the water treatment plant (WTP) is constructed in late 2002. Therefore,
average recharge water quality was estimated, or projected, from WTP membrane pilot-
testing data described in Section 5.2.

The water compatibility evaluation involved an appraisal of existing analytical data and
thermodynamic equilibrium modeling using the EQ3NR computer model. The modeling
was performed to predict possible geochemical effects, such as precipitation or dissolution
of minerals, that might occur upon mixing native groundwater and recharge water from the
future WTP. A 50:50 mixture of groundwater and (projected) recharge water was simulated
to represent the maximum difference in the mixture of the two water types. During
recharge the two waters will combine within an advancing front as the recharge water
moves into the aquifer. Typically, the mixed volume represents about 10 to 20 percent of
the total recharge water volume of the first cycle. Unless controlled by temperature- and
density-driven circulation, the percentage of mixed water in the recovered volume tends to
decrease with subsequent cycles as the recharge water displaces native groundwater within
the recharge zone around the well. Because actual aquifer mineralogy data from core
samples are not available, potential chemical reactions between the projected recharge water
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and native groundwater were evaluated only from the present chemical equilibrium phases
of the two waters. Note that because of the continuous operation of the pre-lubrication
systems at city wells, disinfected surface water has been recharging the aquifer near some
wells for a number of years with no apparent detrimental effect.

5.2 Projected Recharge Source Water Quality

The projected average recharge water is a very dilute calcium-magnesium-bicarbonate type
(Figures 5-1 and 5-2) containing 76 milligrams per liter (mg/L) total dissolved solids (TDS)
with a very slightly acidic pH of 6.7 (Table 5). It is an oxidized water with a oxidation-
reduction potential (Eh) of about positive 600 millivolts (mV) in approximate equilibrium
with dissolved oxygen (DO) in the atmosphere. The estimated DO for the recharge water is
essentially saturated at 9.3 mg/L. Silica is estimated at a relatively elevated 32 mg/L, but
this concentration is normal in surface water in contact with basalt-rich sediment (the,

Cd’ﬁﬁkm(g water from the City Shop contained 40.2 mg/L silica).

Iron, manganese, and other metal and trace element concentrations for the recharge source
water are expected to be less than the same concentrations in the current drinking water as a
result of the water treatment process and oxidation resulting from contact with the
atmosphere. Estimated dissolved iron for the future recharge water is an average of 0.13
mg/L and dissolved manganese is 0.006 mg/L. The distribution system (City Shop) sample
contained 0.227 mg/L total iron, and total manganese was not detected above a detection
limit of 0.01 mg/L. The somewhat higher iron concentration in the existing drinking water
may be related to dissolution of minerals in the aquifer and/or the iron piping in the
distribution system. However, the pH of the drinking water was slightly lower than the pH
estimated for the recharge water (6.4 and 6.7 respectively), thus the current drinking water
is slightly more aggressive (more likely to dissolve minerals and metals) than is expected for
the future recharge water. The slightly elevated aluminum concentration in the projected
recharge water is a byproduct of the treatment process.

Barium is not predicted for recharge source water, and it was the only trace element
detected in the drinking water sample at 1.25 mg/L (which is below the MCL of 2.0 mg/L).
Barium was also detected in the Umatilla River sample at 0.149 mg/L. The presence of
barium in the drinking water and river water samples is probably attributable to feldspars
(sodium and calcium aluminosilicates) present in the local mineralogy, and is relatively
elevated because the drinking water sulfate concentration is a very low 1.71 mg/L. Because
barium precipitates with dissolved sulfate to form the insoluble mineral barite, the higher
sulfate concentration of the projected recharge water (2.9 mg/L, with a maximum of 9.0
mg/L) will probably result in lower barium concentrations. There is insufficient barium
and sulfate to expect any significant barite precipitation.

The estimated average total organic carbon (TOC) for the recharge source water is a slightly
elevated 2.2 mg/L (3.0 mg/L maximum). TOC for the distribution system sample (City
Shop) was 1.9 mg/L. For the recharge source water, estimated total Kjeldahl nitrogen
(TKN) is 0.27 mg/L (1.2 mg/L maximum). The TKN is the sum of the ammonia nitrogen
(0.07 mg/L) and organic forms of nitrogen (0.20 mg/L), which are about twice the nitrate
concentration (0.11 mg/L). Organic forms of nitrogen include the amino group (NH>)
associated with organic carbon.
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The average total phosphorus concentration estimated for recharge water is 0.05 mg/L (0.29
mg/L maximum). Even though the average nutrient concentrations (phosphorus, nitrogen
species and TOC) are relatively low, maximum potential concentrations suggest that a
residual chlorine (or other comparable disinfectant) concentration of about one mg/L is
recommended in the recharge water to reduce the probability of microbial activity in and
near the wellbore when the well is idle.

The projected recharge water is undersaturated with respect to calcite (calcium carbonate)
and other carbonates, but is in equilibrium with respect to albite (sodium aluminosilicate),
alunite (potassium aluminosilicate), iron oxyhydroxide and cristobalite (silica).
“Equilibrium” means that the water does not have a tendency to either dissolve or
precipitate a mineral, “undersaturated” means that the water has a tendency to dissolve the
mineral, and “supersaturated” means that the water has a tendency to precipitate the
mineral. The low TDS of this water means that most minerals that are marginally to
significantly insoluble (for example, clays) are supersaturated while those that commonly
contribute to the TDS of natural water (for example, calcite) are undersaturated. As a result,
recharge water with this chemistry will tend to dissolve calcite.

5.3 Receiving Groundwater Quality

Native groundwater samples were obtained from the Stillman and Byers Avenue wells,
which will be the first two ASR pilot test locations. Because the water chemistries for the
two samples are somewhat different, the analytical results for each sample location are
discussed separately.

5.3.1 Stillman Well Groundwater Sample

The native (receiving) groundwater sample obtained from the Stillman well is a calcium-
bicarbonate type, which is chemically similar to the projected recharge source water
(Figures 5-1 and 5-2). Both the Stillman groundwater and the recharge source water are
moderately-hard, with Total Dissolved Solids (TDS) concentrations of 210 mg/L and 76
mg/L, respectively (Table 5). The Stillman groundwater sample had an alkaline field pH of
7.8, and is oxidizing with a measured Eh of 500 mV. The dissolved oxygen (DO) was less
than the projected recharge source water (6.3 mg/L versus 9.3 mg/L), but agrees with the
degree of oxidation indicated by the Eh value. Silica in the Stillman sample was greater
than that in the projected recharge source water (50.4 mg/L versus 32 mg/L), but it is not
high enough to be a concern.

The Stillman native groundwater chemical analysis has a relatively high cation/anion
balance error (38 percent), with slightly higher cations but significantly lower anions
required for a mass balance. It is possible that precipitation of some component(s) prior to
analysis might account for the high ionic balance error. Based on the assessment of
chemical equilibrium, calcium carbonate probably precipitated, depleting a fraction of both
the calcium and bicarbonate (alkalinity) since neither the sulfate nor chloride concentrations
were sufficient to lead to precipitation. The ionic imbalance does not significantly impact
this evaluation because most of the characteristics of the native groundwater chemistry from
the Stillman well will remain consistent.
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For the Stillman groundwater sample, the iron, manganese, and other metal and metalloid
concentrations (arsenic and antimony) were below respective detection limits, as is expected
from the Eh and pH values (Table 5). Barium was the only trace inorganic element detected
at a low concentration of 0.21 mg/L (barium MCL is 2.0 mg/L). This is significantly less
than the barium detected in the drinking water sample and illustrates that the higher sulfate
concentration (16.7 mg/L) in the Stillman groundwater will control the barium
concentration.

The TOC of the native groundwater at 1.0 mg/L is about half that of both the projected
recharge water and existing drinking water. This indicates a lower potential for disinfection
by-product (DBP) formation when residual chlorine is introduced. Similarly, total
phosphorus concentration of 0.023 mg/L is about half that of the projected recharge water,
reflecting the higher calcium concentration in the groundwater which tends to precipitate
with orthophosphate to form the essentially insoluble mineral apatite. Ammonia is
essentially the same, but the nitrate concentration of 1.09 mg/L in groundwater is about ten
times that of the projected recharge water nitrate concentration (0.11 mg/L).

The Stillman native groundwater sample contained low concentrations of some disinfection
by-products (DBPs). Minor concentrations of all four trihalomethanes (THMs) were
reported with 0.003 mg/L chloroform, 0.0029 mg/L bromodichloromethane, 0.0025 mg/L
dibromochloromethane, and 0.0009 mg/L bromoform, for a total THM concentration of
0.0093 mg/L (the MCL for total THM is 0.08 mg/L). It is likely that the majority and
perhaps all of the THMs were introduced into the aquifer through drinking water which
supplies the pre-lubrication system for the pump. City operations commonly allow pre-
lube systems to run continuously, introducing significant volumes of water into the
subsurface during idle periods. The drinking water sample from the City Shop contained
0.0162 mg/L total trihalomethanes.

Evaluation of the field parameter data collected during the December aquifer test suggest
that all of the drinking water introduced from the pre-lubrication system may not have been
purged from the aquifer prior to collecting the November sample. THMs will be monitored
during the initial ASR cycles to determine if they are being generated; however, THMs are
not typically created in the subsurface, and are usually observed to decrease rapidly with
storage time in the aquifer.

No other organic compounds were detected in the Stillman native groundwater sample
except phthalates at 0.0022 mg/L (the MCL for phthalates is 0.006 mg/L) (see Table 5).
However, phthalates detected at this low concentration are typically found to be laboratory
artifacts. It would be very unusual to find phthalates in a native groundwater, and
particularly so when there are no other organic compounds present in the sample.
Therefore, recovered water samples will be analyzed to confirm that phthalates are not
present.

Radon in the Stillman groundwater sample was reported at 143 picocuries per liter (pCi/L),
with a standard deviation of 21 pCi/L. The drinking water sample (City Shop) contained 75
pCi/L, with a standard deviation of 20 pCi/L. These activities are well within the MCL for
radon of 300 pCi/L. Radon is a naturally-occurring radioactive daughter product of
radium, and is probably a mineralogical component of the basalt aquifer. Since it is an inert
gas, radon does not participate in chemical reactions within the aquifer, and a significant
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portion of radon tends to leave groundwater when it is exposed to atmospheric conditions.
Radon also undergoes radioactive decay (half decaying every 3.8 days) to metals that
become strongly adsorbed to iron oxyhydroxide. ASR has little effect on radon activity.

Native groundwater at the Stillman well is in equilibrium with respect to calcite, albite, iron
oxyhydroxide, cristobalite and saponite. Saponite is a calcium-magnesium-iron-
silicoaluminum clay common in aquifers containing basaltic sediments. Saponite
commonly attaches to the surfaces of aquifer particles. Calcite is almost exactly at
equilibrium, suggesting that it may have precipitated after sample collection and/or during
analysis. The iron oxyhydroxide equilibrium suggests that iron and therefore many other
metals are not mobile in the groundwater.

5.3.2 Byers Avenue Well Groundwater Sample

The receiving (native) groundwater from the Byers Well is a sodium-bicarbonate (soft)
water chemistry type with a dilute TDS of 225 mg/L. The major ion chemistry of this
groundwater is considerably different from the calcium-bicarbonate type (moderately hard)
water chemistry type of both the projected recharge water and the groundwater from the
Stillman Well (Figure 5-1). The Byers well groundwater has an alkaline field pH of 8.4, and
is also oxidizing with a measured Eh of positive 416 mV. The DO was considerably less
than that of the projected recharge water (2.69 versus 9.3 mg/L), but agrees with the degree
of oxidation indicated by the Eh (416 mV). Silica was not determined in the original
(12/04/01) Byers native groundwater sample, so it was modeled with both a 30 and 45
mg/L concentration.

The Byers Avenue well groundwater chemical analysis has a relatively high cation/anion
balance error (16 percent), with slightly lower anions but significantly lower cations
required for a mass balance. Similar to the Stillman well sample, calcium carbonate
probably precipitated, depleting a fraction of both the calcium and bicarbonate (alkalinity).

For the Byers Avenue groundwater sample, metal (cadmium, chromium, copper, iron, lead,
nickel, silver and thallium) and metalloid (arsenic, antimony and selenium) concentrations
were below their respective detection limits, as is expected from the Eh and pH values
(Table 5). Mercury and barium were also below their respective detection levels. Dissolved
manganese was the only trace inorganic element detected and this was at a very low
concentration of 0.013 mg/L. The total manganese of 0.014 mg/L is essentially the same
concentration as that of the dissolved manganese, a common characteristic of manganese in
groundwater. Manganese is typically one of the first metals released under low oxidizing
conditions.

The TOC of the Byers groundwater at 0.72 mg/L is about a third of that of the projected
recharge water. This indicates a lower potential for disinfection by-product (DBP)
formation when residual chlorine is introduced. The total phosphorus concentration of
0.193 mg/L, which is almost four times that of the projected recharge water, reflects the
sodium-bicarbonate water chemistry type with a very low calcium concentration.

Similar to total phosphorus, ammonia in the Byers groundwater is about four times higher
than the projected recharge water (0.3 versus 0.07 mg/L, respectively). Nitrate, on the other
hand, is only about twice that of the projected recharge water (0.28 versus 0.11 mg/L,
respectively).
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The groundwater sample obtained on December 4, 2001 from the Byers Avenue well was
analyzed for drinking water parameters required by the Oregon Department of Health
(OHD) and the Oregon Department of Environmental Quality (DEQ). Analytes required by
OHD for the Byers sample were different from when the Stillman well was sampled in
November 2000 (pers. comm., D. Nelson/OHD, 10/01). The primary difference between
the two sample periods concerned required unregulated contaminants. Also, many
required potential contaminants had already been analyzed on the native groundwater from
the Byers well during recent previous sampling events. Respective sample dates are noted
on Table 5.

Organic compounds were not detected in the groundwater sample from the Byers well.
Also, unlike in the Stillman well sample, disinfection by-products were not detected, which
indicates that chlorinated water from the pre-lubrication system was not being introduced
to the Byers grounwater. No other detected analytes exceeded respective maximum
allowable concentrations.

Native groundwater at the Byers well, with an estimated 30 mg/L silica, is in equilibrium
with respect to albite and sepiolite, slightly supersaturated with respect to calcite, iron
oxyhydroxide and cristobalite and slightly undersaturated with respect to a high-iron
smectite. Increasing the modeled silica concentration to 45 mg/L does not affect calcite
(carbonate mineral), but increases the supersaturation level for albite (silicate mineral) and
cristobalite (solid silica mineral). A groundwater sample obtained from the Byers Avenue
well on February 25, 2002, contained a silica concentration of 61.0 mg/L (Table 5). This is
significantly greater than the 30-45 mg/L silica concentrations estimated as inputs to the
thermodynamic equilibrium modeling. The higher actual silica concentration would
increase the modeled supersaturation levels of cristobalite and amorphous silica. However,
this does not change the conclusion of this assessment.

5.3.3 Comparison of Stillman and Byers Avenue Groundwater Chemistries

The Byers Avenue well groundwater is a sodium-bicarbonate (soft) water chemistry type,
which is considerably different from the calcium-bicarbonate (moderately hard) type of both
the groundwater from the Stillman well and the projected recharge water (Figure 5-1). The
different water chemistries for the two groundwater samples is likely attributable to
significant flow contribution from a deep interflow zone that exists at Byers but not at
Stillman. The presence of this deep Byers interflow is depicted on Figure 2-8, the
Hydrogeologic Cross-Section. Observations made during the Stillman well aquifer test also
support the claim that different hydraulic regimes exist in the basalt aquifer at the two wells
(Section 3.1). The analytical and thermodynamic modeling results indicate probable mixing
of groundwater from the Byers-only deep interflow zone with shallower groundwater that
is essentially the same as that pumped from the Stillman well. Mixing is likely occurring
within or near the Byers Avenue wellbore.

The equilibration of the Byers groundwater with respect to sepiolite (a magnesium-silicate
mineral) suggests that shallower, magnesium-rich groundwater, such as at Stillman, may be
reacting with silica from the deeper Byers-only well interval to precipitate this mineral.
Also, manganese was detected in the Byers groundwater (0.013 mg/L) but not in the
Stillman sample. Manganese is typically one of the first metals released under low
oxidizing conditions. This implies that manganese is originating from the deeper Byers-

ASR FS FINALDOC 40



"

r-

only interval, which has an Eh lower than that of the Stillman groundwater. The actual Eh
of water from the deeper interflow is probably lower than the measured Eh from the Byers
sample, which is representative of a mixture of the shallow and deep groundwaters.

Ammonia and nitrate concentrations for the Byers and Stillman groundwater samples are
not appreciably different. However, the ammonia that originates from the deeper Byers-
only interflow may be diluted by mixing with the significantly-lower ammonia in the
shallower (Stillman) groundwater, while the converse may be true of the nitrate. The
ammonia and nitrate nitrogen species respond to Eh in much the same way that metals do.
Ammonia is typical of low-oxidizing to reduced aquifer conditions, while nitrate is
restricted to oxidized aquifer conditions. Therefore, the higher ammonia and lower nitrate
concentrations in the Byers groundwater sample, in addition to the low but detectable
dissolved manganese concentration, indicates a low degree of oxidation in the deeper Byers-
only interflow.

The phosphorous concentration in the Byers groundwater is almost an order of magnitude
greater than in the Stillman groundwater (0.193 mg/L and 0.023 mg/L, respectively). This
reflects the sodium-bicarbonate water type, with very low calcium concentration, of the
Byers groundwater (Figure 5-1). The Stillman groundwater is a calcium-bicarbonate type.
Calcium in groundwater tends to precipitate with orthophosphate to form the essentially-
insoluble mineral apatite. Therefore, calcium in the Stillman groundwater likely reacted
with phosphorous to form apatite, thus depleting the Stillman phosphorous concentration
relative to that in the Byers groundwater. Groundwater from the Byers-only deeper
interflow probably contains a higher total phosphorous concentration than that which was
actually measured (Table 5 and Figure 5-1). Also, modeling results indicate that mixing
between the two groundwaters will immediately result in the precipitation of calcium
carbonate.

With continued pumping over extended periods, there may be considerable changes in the
Byers well water chemistry compared to that of the Stillman well. This is because the Byers
well is apparently producing water from two depth intervals which contribute discretely
different groundwater chemistries. This water chemistry evaluation, coupled with
observations made during the Stillman aquifer test, suggests that the deep interflow present
only at Byers contributes a relatively significant volume of water to that well.

5.4 Compatibility of Projected Recharge Source Water and
Receiving Groundwater

Based on the available water chemistry data and geochemical modeling (EQ3NR), the
projected recharge source water and receiving groundwater do not appear to present any
fatal flaws for ASR at the Pendleton site. However, trends in the recovered water chemistry
will probably be complex.

The modeled mixtures of the projected recharge water and the Stillman and Byers
groundwater types appear to provide some water quality benefits, and adverse chemical
reactions do not appear likely. The low TDS, relatively aggressive and undersaturated
recharge water will become more stable by mixing with the native groundwater types. As
shown on Figures 5-1 and 5-2, the Stillman groundwater and the projected recharge source
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water are very similar chemically, the major difference being the relative concentrations of
TDS. The modeling identified no apparent adverse chemical reactions likely to occur where
the Stillman groundwater and the projected recharge water mix. For the Byers Avenue
groundwater, modeling indicates that calcite is slightly undersaturated in a 50:50 mixture of
the projected recharge water and native groundwater. Therefore, calcite should not
precipitate when these two waters mix, but this depends on the representativeness of the
Byers groundwater analysis.

Because it is so dilute (unbuffered), the recharge water may chemically react with the
aquifer mineralogy and rapidly become similar to that of the respective native
groundwaters (Stillman and Byers Avenue). The recharge water is an aggressive water and
will tend to react to a slight degree with the more soluble minerals within the aquifer. In
groundwater near the Stillman well, the recharge water will tend to dissolve calcium and
convert carbon dioxide to alkalinity to approach calcite equilibrium. In groundwater near
the Byers Avenue well, the recharge water will more likely retain more of a calcium-
bicarbonate than a sodium-bicarbonate water chemistry type.

Potential chemical reactions between the projected recharge water and the basalt aquifer
matrix are more important than those between the recharge water and the two distinct
native groundwater types (Stillman and Byers). However, none of the potential reactions
(water/water or water/aquifer matrix) are expected to present a fatal flaw to ASR at either
the Stillman or Byers Avenue well locations.

5.5 Recovered Water Quality

No water quality issues or concerns are expected for water recovered from either the
Stillman or Byers Avenue wells. The significant difference in the groundwater chemistry of
the Byers well and the projected recharge water as shown on the trilinear diagram (Figure 5-
1) will facilitate monitoring of the fraction of recharge water recovered from that well.
Conversely, the Stillman groundwater and projected recharge water are chemically very
similar.

Although there is potential for trace DPBs to form in the recharge source water as a result of
normal chlorination practice, the native groundwater TOC concentration was about half that
of the current drinking water, and thus additional formation of DBPs is not expected.
Furthermore, previous studies and experience have shown that DBPs attenuate rapidly in
the subsurface as they react with the aquifer matrix, and are commonly not present in
recovered water samples.

5.6 Water Quality Summary and Conclusions

Based on the available water chemistry data and thermodynamic equilibrium modeling
(EQ3NR) performed for this evaluation, the projected recharge water and the receiving
groundwaters appear to be chemically compatible, and mixtures of the different waters do
not appear to present any limitations for ASR at the Pendleton site. It is recommended that
to fully evaluate the potential for geochemical reactions, storage time between recharge and
recovery should be at least two days during the initial cycle and at least one-week during
larger-volume ASR cycles. Because organic nitrogen and total organic carbon (TOC) will be
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present in the source water, and ammonia plus phosphorus concentrations are somewhat
elevated in the native groundwater, a residual chlorine (or other appropriate disinfectant) of
about 1 mg/1should be trickled into the well during idle periods to control/eliminate
microbial activity in and near the well.
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6 Recommendations for ASR Pilot Test
Program Development

The ASR pilot test program at the City of Pendleton will utilize excess production capacity
from the new WTP as recharge source water. Although the WTP may be expanded to
provide additional capacity in the future, we recommend that the pilot testing program and
ASR Limited License application encompass only the wells that can utilize the
approximately 2,500 gpm of excess winter-spring capacity that will be available for the
foreseeable future. If and when the WTP is expanded, an addendum to the Limited License
can be requested and the pilot test workplan can be modified to accommodate additional
pilot testing at the new well(s).

This document provides much of the information required for an ASR Limited License
application, as described in OAR 690-350-020. Once approved, the ASR Limited License
permits the applicant to conduct ASR pilot testing for a period of up to 5 years. However,
there are two additional items that must be submitted to complete the application process: a
Limited License application and an ASR Pilot Test Program. These documents will be
submitted separately to minimize the amount of work required if changes to a license or test
program become necessary. City staff will complete the application for a Limited License,
and CH2M HILL will prepare the ASR Pilot Test Program to be attached to the Limited
License application. Before the Limited License application can be submitted, a pre-
application conference is required to be held with the Oregon state agencies (OWRD, DEQ,
and OHD) to review the anticipated scope and schedule for the pilot test program. The
Limited License application is a two-page form requiring general information such as:

e Name, address, and telephone number of the applicant.
e Date(s) of the pre-application conference(s).
¢ Source of the recharge water for ASR.

e Capacity of the ASR pilot testing program, including maximum diversion rate, recharge
rates, storage volumes, storage durations, and withdrawal rates.

o The requested duration of the Limited License (5-year maximum).
e Proposed use or disposal of the recovered water.

e A contingency plan for disposal of stored water if it is not fit for the specified beneficial
use.

e Ultimate capacity of the permanent ASR project to be permitted, including maximum
diversion rate, recharge rates, storage volumes, storage durations, and withdrawal rates.

e Water availability or water right statement.

® Legal land use statement.
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e Compliance with the OHD plan submission and review requirements (OAR 333-061-
0060).

To provide the supplemental information required to accompany the application, the ASR
Pilot Test Program will include:

e A description of the proposed source, maximum diversion rate, recharge rates, storage
volumes, storage durations, withdrawal rates, and recharge schedule.

¢ A map showing the point of diversion, and the location of ASR pilot test and
observation wells.

* Water-quality sampling plan including constituents, schedule, and a QA/QC plan.
» Water-level monitoring plan.

¢ Proposed system design information, including well construction information (all wells)
and wellhead assembly and piping system for each ASR well.

The ASR Pilot Test Program will provide for a multi-well program, including ASR piloting
at the Stillman well and the Byers Avenue well.

For a comprehensive description of the ASR pilot testing, please refer to the ASR Pilot Test
Program for the City of Pendleton. After the first year of pilot testing has been completed, a
technical memorandum describing Cycle 1 and 2 operations and results will be prepared
and submitted to OWRD prior to beginning Cycle 3 (year 2). At the completion of the 5-
year pilot period, a Pilot Test report will be prepared and submitted in support of the
permanent ASR permit.
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TABLE 2-1 CERTIFICATED WATER RIGHTS, CITY OF PENDLETON (REVISED 08/01)

Pendleton ASR Feasibility Study

 Source Certyific,a'te',y"' | Permit Rate Priority ‘Description Location Comments Production Drawdown
Number Number (cfs) Date ; , , . o
S 2604 D 2604 2.0 1885 Umatilla River Just above the confluence with Change of POD (RM 57.3) was requested with OWRD (12/00) and is being N/A N/A
U by decree Wildhorse Creek. About RM 56.7. processed.
R
F 2582 D 2582 0.5 1890 Umatilla River Above the Round-Up Grounds. About | Change of POD (RM 57.3), beneficial use, and place of use was requested with N/A N/A
A by decree RM 55.5. OWRD (03/01) and is being processed.
C
E 3927 S 472 4.0 1910 Wenix Spring About RM 73.5. Secondary POD (RM 57.3) was requested with OWRD (04/01) and is being Springs produce N/A
processed. Combined flow from Springs pass through Weir House at about RM greater than 8.4 cfs
W 7993 S 1197 3.0 1912 Shaplish Spring About RM 75.2. 72.7. Gravity line capacity limited to 8.4 cfs (5.4 mgd) during Winter/Spring months. | during Winter/Spring
A ] Water generally turned out due to water quality issues during Winter/Spring months. | months. Total flow
T 8052 S 9007 27 1929 Simon Spring About RM 76.0. Gravity line monthly flow historically averages 3.85 cfs during Summer/Fall months. | produced not
E Lowest daily measured flow historically averages 2.85 cfs during Summer/Fall measured.
R 8051 S 9006 2.0 1929 Longhair Spring About RM 78.0. months.
ORS All 1941 North Fork Umatilla RM 57.3 (new intake site located just New POD and Anotice of intent@ language established by legislation amending New POD limited to N/A
538.450 Water River east of the City limits on the Umatilla ORS 538.450 and becoming effective 01/02. Signed MOA with the CTUIR 23.3 cfs.
River) incorporated into amended ORS 538.450.
G 20838 U 152 3.1 1944 Well # 1 (Byers Well) SE Byers & SE 18", Floor elev. 1093.08-ft. Well depth: 774-ft. 250 hp, 16-stage 10QKH bowls, 270-feet | 1300 gpm to 1370 Summer: 32-feet
R 10-inch column, 40-feet 8-inch column, and two SS access tubes (installed 06/01). gpm w/SC about 42 gpm/ft.
(0] 46096 G 2204 0.9 1962 TDH - 555-feet.
u
N 20840 U 579 2.51 1953 Well #2 (Round-Up Well) Roy Raley Park Floor elev. 1053.14-ft. Well depth: 761-feet. 350 hp, 5-stage 14HC bowils, and Throttled: about 1250 | Summer: 19-feet
D near SW 10" (bridge). 340-feet 10-inch column (bowls set 06/99). Flow throttled down to reduce air gpm. Normal: about w/SC about 66 gpm/ft
W 46095 G 2203 3.1 1962 entrainment. TDH - 580-ft (normal production). 1800 gpm @ 1250 gpm. 43-feet
A w/SC about 42 gpm/ft
T @ 1800 gpm
E
R 20839 U418 1.1 1951 Well #3 (SW 21st Street Well) SW Hailey & Floor elev. 1061.84-ft. Well depth: 1009-ft. 100 hp, 15-stage 10MA bowils, and 500 gpm to 600 gpm. | Summer: 65-feet
SW 21%. 290-feet 8-inch column. TDH - 595-ft. w/SC about 8.5
46094 G 2202 0.2 1962 gpm/it.
23741 U 670 2.0 1954 Well #4 (Hospital Well) EOCI parking lot Floor elev. 1047.59-ft. Well depth: 852-ft. 125 hp, 8-stage 12M75 bowls, and 240- 750 gpm to 850 gpm Summer: 27-feet
across from NW Carden. feet 8-inch column (installed 07/99). TDH - ___-feet. w/SC about 30 gpm/ft.
29147 G 1160 5.3 1958 Well #5 (Stillman Well) Stillman Park on SE Floor elev. 1070.73-ft. Well depth: 700-ft. 400 hp, 6-stage 14RM bowls, and 370- 2100 gpm to 2300 Summer: 48-feet
5™, feet of 12-inch column (installed 06/01). TDH - 575-feet. gpm w/SC about 46 gpm/ft.
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TABLE 2-2 PERMITTED WATER RIGHTS, CITY OF PENDLETON — (REVISED 08/01)
Pendleton ASR Feasibility Study Permitted Water Rights - Revised 08/01

: File Permit Priority oo : ; ' ;
Source Nurber Nirber Rate (cfs) Date o Descr!ptlon Location - Comments Production Drawdown
SURFACE 51069 458 8.0 1910 North Fork Mouth of the North Fork Umatilla River Permit amendment for change of POD (RM 57.3) requested with OWRD (02/01) and is being N/A N/A
WATER Umatilla River processed.
Total 1962 Well #6 (Sherwood Well) SW 37" & north of SW Hailey Monitoring well only. Ground surface about 1075-ft. Well depth: 1501-ft. N/A N/A
G not to
R G2463 G2410 exceed 1962 Well #9 (South Hill Weli) undeveloped N/A N/A
0 20 cfs
U (6.7 cfs 1962 Well #10 (Crispin Well) undeveloped N/A N/A
N each)
D 1962 Well #12 (McCormack Well) undeveloped N/A NA
w
A 1962 Well #14 (West End or Hell Well) Intersection of Rieth Well house construction to be completed by Winter 2002. Expected production capacity - 1500 gpm Pump test (01/01): 1000 1000 gpm: 60-ft w/SC
T Road & Murietta Road (130 psi) and fire flow - 2000 gpm (40 psi). * Note: G3044 & G465 are certificated rights from the old gpm. To be developed for | about 16 gpm/ft.
E 40893 (G3044* 1.33 1965 Brogoitti Well. The tranfer {T8434) is in process with OWRD and a protest filed by Rieth Water 1500 gpm. Extrapolated 1500 gpm:
R District. The contested case hearing has yet to be scheduled. 135-ft w/SC about 11
28602 (465" 1.21 1957 gpm/it.
6.7 1966 Well #7 (Mission Well) 2 mile SE of Cayuse Road & Floor elev: 1464.10-ft. Well depth: 800-ft. 60 hp, 8-stage 10M41 bowls, and 435-feet of 8-inch column | 300 gpm to 500 gpm Summer: 124-ft
(3443 G3225 Mission Hwy (installed 10/91). TDH - 300-feet. w/SC about 2.5 gpmt.
6.7 1966 Well #11 (WWTP or McKay Creek Well) End of 28" Drive | Top of well casing elev: 1007.31-ft. Well depth: 357-ft. Used for domestic use at WWTP and a 500 gpm (pump test - Pump test: 9-ft w/SC
at the WWTP. neighbor. 7.5 hp submersible pump. 08/96) about 55 gpm/it.
Transfer G6773 1.52 1976 Well #8 (Prison Well) Back of EOCI near the guard gate. | Floor elev. 1027.38-ft. Well depth: 500-ft. 200 hp, 16-stage 10BKH bowls, and 265-feet of 8-inch 1200 gpm to 1300 gpm Summer; 12-ft w/SC about
5605 column (installed 07/88). TDH: 700-it. 104 gpmv/ft.
G11326 G10508 5.18 1984
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Table 2-3 OBSERVATION WELL SUMMARY
Pendleton ASR Feasibility Study

Byers Avenue (Well No. 1)/

City of Pendleton UMAT 531 Municipal 4,120 1093 774 815-820
Round-Up (Well No. 2) / UMAT ..
City of Pendleton 53635 Municipai 3,950 1053 761 815-820
SW 21% st (Well No. 3) / UMAT -
City of Pendleton 53636 Municipal 7,200 1062 1009 760
Hospital (Well No. 4) / Not on - i
City of Pendleton record Municipal 7,600 1048 852 815-820
Stillman (Well No. 5) / - !
City of Pendleton UMAT 530 Municipal NA 1071 700 815-820
Sherwood (Well No. 6) / Not on Observation .
City of Pendleton record only 11,500 1065 1500 815-620
WWTP (Well No. 11) / Municipal .
City of Pendleton UMAT 512 (WWTP only) 13,100 1006 357 815-820
UMAT Private
Dallas Well / Dave Dallas 50667 (domestic) 21,000 1575 538 1405
Rosenberg Well / UMAT Private
Jim Rosenberg 5329 (domestic) 4,270 1340 700 990-1000
Blue Mtn Community Private g
College / BMCC UMAT 533 (irrigation) 8,700 1,165 600 990-1000
UMAT Private
Wood Well / Duane Wood 6304 / ! 8,300 1,110 825 815-820
(domestic)
53588
. UMAT Private
Hyatt Well / Clifford Hyatt 50514 (domestic) 15,800 1,155 522 815-820
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TABLE 3-1 OBSERVATION WELLS - EARLIEST RESPONSE TIME AND MAXIMUM DRAWDOWN

Round-Up Well 3,950 ft 1 min 3.01#
Byers Avenue Well 4,120 ft 15 mins 0.80 ft
Hospital Well 7,600 ft Approximately 46 0.41 fi
mins
Wood Well 8,300 ft Approximately 107 0.85 ft (estimated)
SW 21 Street Well 7,200 ft Uncertain 0.41 ft (estimated)
Sherwood Well 11,500 ft Between 524 and 1397 0.17 ft
mins
WWTP Well 13,100 ft N/A N/A
Hyatt Well 15,800 ft Uncenrtain Uncertain
ASR FS FINALDOC



TABLE 3-2 ESTIMATED AQUIFER PARAMETERS

Early-Time Late-Time

Data Source Transmissivity Transmissivity
Pumping 264,000 gpd/ft N/A
Recovery 406,000 gpd/ft 960,000 gpd/ft

Average 335,000 gpd/it 960,000 gpd/tt

Late-time

Data Source Transmissivity Storativity
Byers pumping 1,148,000 gpd/ft 3.3x10*
Byers recoverS( 2,514,000 gpd/it N/A

Average 1,831,000 gpd/ft 3.3x10*
Round-Up pumping 361,600 gpd/ft 7.3x10°
Round-Up recovery 409,300 gpd/ft N/A

Average 385,500 gpd/ft 7.3x10°
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Table 5 - City of Pendleton ASR Feasiblity Study - Water Quality Parameters

TINORGANIC PARAMETERS B
STILLMAN WELL BYERS WELL Projected WTP Ul}::/'l;:;l;A CURRENT
(Native DRINKING
Groundwater', (Native . Recharge (at proposed WATER"
11/00) Groundwater’,') | (Source) Water® WTP intake, (City Shop,11/00)

Analyte MDL | MCL 11/00) »
Alkalinity (as CaCO3).(mg/l) 1 133 34 321 571
Aluminum (mg/.) 0.005 ND 0.021 0.18 ND ND
Ammonia (mg/l) 0.05 0.069 0.300 0.070 ND ND
Antimony (mg/L) 0.003 | 0.006 ND ND 0 ND ND
Arsenic (mgl) 0.01 | 0.05 ND ND 0 ND ND
Barium (mg/.) 2.0 0.21 ND 0 0.149 1.25
Beryllium (mgn.) 0.0002| 0.004 ND ND 0 ND ND
Bicarbonate (as CaCO3) (mgl) 138 151 41 38.7 71.7
Cadmium (mg) 0.001 | 0.005 ND ND 0 ND ND
Calcium (mg/.) ‘ 422 1341 741 9.06 12.8
Carbonate (as CaCO3) (mg/.) 3 ND ND - ND ND
Chioride (mg/L) 9.28 235 2.4 1.89 282
Chromium (mg/) 002 | 0.1 ND ND 0 ND ND
Color (color units) 5 ND ND 8 ND ND
Copper (mg/.) 0.01 ND ND 0 ND ND
Corrosivity (Sl) -0.57 -1.38 -- -1.4 -2.41
Cyanide (mg/L) 002 | 02 ND ND - ND ND
Fluoride (mg/.) 4.0 0.39 0.79 0 0.1 0.11
Hardness (as CaCO3) (mgn.) 94.0 42.4 32.0 31 62.4
Iron (Total) (mg/1) ‘ 0.02 ND ND 0.78 0.05 0.227
Iron (Dissolved) (mg/L) 0.02 -- -- 0.13 -- -
Lead (mgl) 0.002 | 0.015 ND ND 0 ND ND
Magnesium (mgl) 7.76 2.36 27 3.16 464
Manganese (Total) (mg/.) 0.01 ND 0.014 0.01 ND ND
Manganese (Dissolved) (mg) | 0.01 - 0.013 0.006 - -
Mercury (mg/.) .0.001 | 0.002 ND ND - ND ND
MBAS (mg/L as LA) 002 | ND ND - 0.062 ND
Nickel (mg/L) 0.02 | 01 ND ND 0 ND ND
Nitrate (as N) (mg/L) 0.4 | 100 1.09 0.28 0.11 ND 0.57
Nitrite (as N) (mg/L) 001 | 1.0 0.022 ND 0.02 ND ND
Nitrate+Nitrite (as N) (mg/L) 01 | 100 1.11 0.28 0.006 ND 0.57
Total Kjedahl Nitrogen (TKN) - - 0.27 - -
Odor (TON) 4.0 ND - 3.0 2.0
Phosphorus (Total) (mg/1) 0.023 0.193 0.05 0.023 0.045
Potassium (mg/L) 5.78 9.23 2 1.85 2.44
Selenium (mg1.) 0.003 | 0.05 ND ND 0 ND ND
Silica (mg/) 50.4 61.0 320 29.8 40.2
Silver (mg/.) 0.01 ND ND 0 ND ND
Sodium (mg/L) 29.7 52.5 47 5.74 5.41
Sulfate (mg/L) 16.7 29.9 18 1.81 1.71
Thallium (mg/.) 0.001 | 0.002 ND ND 0 ND ND
Total Dissolved Solids (mg/L) 210 225 76 80.0 87.0
Turbidity (NTU) 0.53 0.19 0.03 2.32 2.66
Zinc (mg/L) 0.02 | -- ND ND 0 ND ND

Notes:

1 - Analytical results of 11/20/2000 sample
2 -Based on WTP Membrane Pilot Study data
3 - All except silica from 12/04/01 sample

4 - Silica from 02/25/02 sample

mg/L : milligrams per liter

uS/cm : micro-Siemen/centimeter
mV : millivolt

NTU : nephelometric turbidity unit

ND : Not Detected at MDL

NA : Not Applicable

MDL : Method Detection Limit

MCL : Maximum Contaminant Level
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Table 5 - City of Pendleton ASR Feasiblity Study - Water Quality Parameters

S

STILLMAN

Projected WTP UMATILLA CURRENT
(‘zi'.;'; BYE('::m‘I’L’E'-'- Recharge RIVER' DRINKING
Sol 1
Groundwater', | Groundwater® ( W u“::) (allp:::oii%vg'ﬂ’ WATER
Field Parameter or Analyte MDL | MCL 11/00) ate e ) | (Clty Shop,11/00)
?Efnc;::/g;"d“ma"ce <500 312 413 79 85 110
Dissolved Oxygen (mg/L) 6.3 2.69 9.3 11.4 8.4
Eh(mV) 500 416 600 510 600
pH (pH units) 6585 78 8.4 6.7 75 6.4

Temperature (deg C) 19.0 18.9 14.2

Bromodichloromethane (mg/L) 0.0005 2 0.0029 ND NA ND 0.0029

. Dibromochloromethane (mg/L) . | 0.0005 N 0.0025 ND NA ND ND

* Bromoform (mg/L) 0.0005 | - 0.0009 ND NA ND ND
Total Trihalomethanes (mg/L) 0.080 0.0093 ND NA ND 0.0162
Monochloroacetic Acid (mg/L) . - ND NA - -
Dichloroacetic Acid (mg/L) -- ND NA -- --
Trichloroacetic Acid (mg/L) ' - ND NA - -
Monobromoacetic Acid (mg/L) - ND NA - -
Dibromoacetic Acid (mg/1) . - ND NA - -

Haloacetic Acids (HAA-5)

;- Radon

G

143 +/- 21 - NA 35 +/- 19 75 +/- 20

(pCilL) i

 Asbestos (MFL) 7 MFL ND ND NA ND ND

Total Organic Carbon (mg/L) S 1 0.72 22 2 1.9

Hydrogen Sulfide (mg/l) = 101000 | ¢ ND - NA ND ND
Notes:

1 - Analytical results of 11/20/2000 sample mg/L : miligrams per liter ND : Not Detected at MDL

2 -Based on WTP Membrane Pilot Study data uS/cm : micro-Siemen/centimeter NA : Not Applicable

3 - Analytical results of 12/04/01 sample mV : millivolt -- : not analyzed

MDL : Method Detection Limit NTU : nephelometric turbidity unit

MCL : Maximum Contaminant Level
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Table 5 - City of Pendleton ASR Feasiblity Study - Water Quality Parameters

SYNTHETIC ORGANIC.
STILLMAN Projected WTP| UMATILLA CURRENT
WELL BYERS WELL [ pocharge RIVER' DRINKING
{Native , {Native (Source) (at proposed WATER'
Groundwater’, Groundwater® Water? WTP Intake, (Clty Shop,11/00)
Analyte MDL MCL 11/00) 11/00) ’
2,4-D (mg/L) 0.0002 | 0.07 ND ND NA ND ND
2,4,5-TP (Silvex) (mgl) | 0.0004 | 0.05 ND ND NA ND ND
Adipates (mg/L) 0.001 0.4 ND ND NA ND ND
Alachlor (Lasso) (mg/L) 0.0004 |- 0.002 ND ND NA ND ND
Atrazine (mg/L) 0.0002 | 0.003 ND ND NA ND ND
Benzo(a)pyrene (mgl) 0.00004 | 0.0002 ND ND NA ND ND
(m)gamma (Lindane) | 5 60002 | 0.0002 ND ND NA ND ND
Carbofuran (mg/L) 0001 | 0.04 ND ND NA ND ND
Chlordane (mgL) .0.0004 | 0.002 ND ND NA ND ND
Dalapon (mg/L) 0.002 | 02 ND ND NA ND ND
(ggg?f;‘;‘;{‘)’pmpa“e 0.00002 6;0092 ND ND NA ND ND
Dinoseb (mg/L) 0.0004 -| 0.007 ND ND NA ND ND
Diguat (mg/L) 0.0004 | 0.02 ND ND NA ND ND
Endothall (mg/L) 0.01 01 ND ND NA ND ND
Endrin (mg/L) 0.00002 | 0.002 ND ND NA ND ND
Ethylene dibromide (EDB) | 4 66061 | sE-05 ND ND NA ND ND
(mgl) ; 5 ,
Glyphosate (mg/a) - 0047 T 07 ND ND NA ND ND
Heptachlor epoxide (mg/L) | 0.00002 |: 0:0002 ND ND NA ND ND
Heptachlor (mg/.) 0.00004:| 0.0004 ND ND NA ND ND
Hexachlorobenzene (mg/L)| 0.0001 ' |- 0.001- ND ND NA ND ND
Hexachlorocyclopentadiene| o o0y ' |- .65 ND ND NA ND ND
(mg/L) :
Methoxychlor (mg/L) 0.0002:.| 0,04 ND ND NA ND ND
Pentachlorophenol (mg/L) |0.00008'| 0.001" ND ND NA ND ND
Phthatates (mg/.) 0.001 | 0.006 0.0022 ND NA ND ND
Picloram (mg/.) '0.0002, [ 05, ND ND NA ND ND
;gg’:'(’:";;;‘;‘e"b"’he“y's " | 0.0002 | 0.0005 ND ND NA ND ND
Simazene (mg/L) 0.0001 ' |*.0.004: ND ND NA ND ND
Toxaphene (mg/L) " 0.001: | 0.003 ND ND NA ND ND
Vydate (Oxamyl) (mg/L) 0.002 | 02 ND ND NA ND ND

Notes:

1 - Analytical results of 11/20/2000 sample

2 -Based on WTP Membrane Pilot Study da

3 - Analytical resutts of 08/14/01 sample

MDL : Method Detection Limit

MCL : Maximum Contaminant Level

mg/L : miligrams per liter
uS/cm : micro-Siemen/centimeter
mV : millivolt

ND : Not Detected at MDL
NA : Not Applicable
-- : not analyzed
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Table 5 - City of Pendleton ASR Feasiblity Study - Water Quality Parameters

 SYNTHETIC ORGANIC CHEMICALS (SOCs

UMATILLA
STILL(IP::I'\LWELL BYERS WELL | Projected WTP RIVER' g:m?::: ;
Groundwater' (Native Recharge (at proposed WATER!
11/00) ’ Groundwater) |(Source) Water’| WTP intake, (City Shop.11/00)
Analyte MDL | MCL 11/00)
3-Hydroxycarbofuran (mgl) | 0.004 - ND -3 NA ND ND
Aldicarb (mg/L) 0.002 | - ND .3 NA ND ND
Aldicarb sulfoxide (mg/) 0.003 | - ND 3 NA ND ND
Aldicarb sulfone (mg/) 0.001 - ND .3 NA ND ND
Aldrin (mg/L) 0.0001 | - ND .3 NA ND ND
Butachlor (mg) 0.001 - ND .3 NA ND ND
Carbaryt (mgL) 0.004 - ND 3 NA ND ND
Dicamba (mg/) 0.0005 | . - ND -2 NA ND ND
Dieldrin (mg/L) 0.0001 | - ND -3 NA ND ND
Methomyl (mg/L) 0004 | - ND .3 NA ND ND
Metolachlor (mg/L) 0.002 | - ND .3 NA ND ND
Metribuzin (mg/) 0.001 - ND .3 NA ND ND
Propachlor (mg/L) 3 NA ND ND
“UNREGULA okE V
Perchlorate (mg/L) 0.005 - ND* NA S =
DCPA-mono acid (mg/L) 0.001 - .3 ND* NA .3 .3
DCPA-di acid (mg/.) 0.001 - -2 ND* NA .2 =2
m@ge&&m}“ Ether 0001 | - 3 ND* NA .3 .3
Nitrobenzene (mg/L) 0,001 = -2 ND* NA 3 .3
2,4-Dinitrotoluene (mg/L) 0.001 - -3 ND* NA -3 .3
2,6-Dinitrotoluene (mg/L) 0.001 - .3 ND* NA 3 .3
Acetochlor (mg/L) 0001 | - -3 ND* NA .3 .3
4,4-DDE (mg/) 0.001 - -3 ND* NA -3 .3
EPTC (mgh) 0001 | - -2 ND* NA 3 .3
Molinate (mg/L) 0.001 - .32 ND* NA -3 -3
Terbacil (mg/L) 0.001 - .2 ND* NA .3 3
Notes:

ND : Not Detected at MDL
NA : Not Apptlicable
-- : not analyzed

1 - Analytical results of 11/20/2000 sample  mg/L : milligrams per liter

2 -Based on WTP Membrane Pilot Study dat  pS/cm : micro-Siemen/centimeter
3 - see explanation in text mV : millivolt

4 - Analytical results from 02/26/02

MDL : Method Detection Limit

MCL : Maximum Contaminant Level

v,
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Table 5 - City of Pendleton ASR Feasiblity Study - Water Quality Parameters

- - VOLATILE ORGANIC CHEMICAL gulated S A
r STILLMAN UMATILLA CURRENT
WELL BYERS WELL | Projected WTP RIVER' DRINKING
; (Native (Native Recharge (atproposed | WATER'
L Groundwater’, | Groundwater) ((Source) Water?| WTP intake, (City
Analyte MDL MCL 11/00) 11/00) Shop,11/00)
, 1,1-Dichloroethylene (mg/) 0.0005 | 0.007 ND ND* NA ND ND
h 1,1,1-Trichloroethane (mg/.) 0.0005 0.2 ND ND? NA ND ND
1,1,2-Trichloroethane (mg/) 0.0005 | 0.005 ND ND? NA ND ND
, 1,2-Dichloroethane (mg/) 0.0005 | 0.005 | ND ND? NA ND ND
- 1,2-Dichloropropane (mg/L) 0.0005 | 0.005 ND ND? NA ND ND
1,2,4-Trichlorobenzene (mg/.) 0.0005 | 0.07 ND ND® NA ND ND
1,2-Dichlorobenzene (mgl) 0.0005 0.6 ND ND® NA ND ND
. 1,4-Dichlorobenzene (mgl) 0.0005 | 0.075 ND ND? NA ND ND
L Benzene (mg/L) 0.0005 | 0.005 ND ND® NA ND ND
Carbon tetrachloride (mg/L) 0.0005 | 0.005 ND ND® NA ND ND
} Chlorobenzene (mg/L) 0.0005 | " 0.1 ND ND® NA ND ND
- cis-1,2-Dichloroethyiene (mg/L) 0.0005 |- 0.07 ND ND® NA ND ND
Ethylbenzene {mg/L) 0.0005 | 0.7 ND ND® NA ND ND
Methylene chloride (mg/) 0.0005 | 0.005 ND ND* NA ND ND
Styrene (mg/L) 0.0005 0.1 ND ND® NA ND ND
Tetrachloroethylene (mg/L) 0.0005 | 0.005 ND ND® NA ND ND
Toluene (mg/L) 0.0005 | 1.0 ND ND? NA ND ND
Total Xylenes (mg/L) 0.0005 | 10.0 ND ND® NA ND ND
trans-1,2-Dichloroethylene (mg/L) | 0.0005-| 0.1 ND ND® NA ND ND
Trichloroethylene (mg/L) 0.0005 | 0.005 ND ND? NA ND ND
; Vinyl chloride (mg/L) 0.0005 | 0.002 ND ND® NA ND ND
Chloroform (mg) 0.0005 - 0.0025 ND* NA ND 0.0130
b Bromodichloromethane (mg/L) 0.0005 [ - 0.0023 ND* NA ND 0.0030
- Dibromochloromethane (mg/L) 0.0005 - 0.0025 ND* NA ND ND
 Bromoform (mg/L) 0.0005 | .- 0.0006 ND* NA ND ND
Chloromethane (mg/) . 0.0005 - ND -5 NA ND ND
- Bromomethane (mg/L) 00005 | - ND .5 NA ND ND
Chioroethane (mg/L) 0.0005 - - ND . NA ND ND
; 2,2-Dichloropropane (mg/l) 0.0005 = ND -5 NA ND ND
h 1,1-Dichloropropene (mg/L) 0.0005 - ND -5 NA ND ND
1,1-Dichloroethane (mg/L) 0.0005 - ND -8 NA ND ND
Dibromomethane (mg/.) 0.0005 -- ND -8 NA ND ND
: cis-1,3-Dichloropropene (mg) | 0.0005 | - ND .8 NA ND ND
- trans-1,3-Dichloropropene (mg/L) | 0.0005 - ND .8 NA ND ND
1,3-Dichloropropane (mg/L) 0.0005 | -- ND .8 NA ND ND
1,1,1,2-Tetrachloroethane (mg/L) .| 0.0005 - ND -8 NA ND ND
- - 1,1,2,2-Tetrachloroethane (mg/L) | 0.0005 - ND .5 NA ND ND
1,2,3-Trichloropropane (mg/L) 0.0005 |- -- ND .5 NA ND ND
; Bromobenzene (mg/L) 0.0005 - ND . NA ND ND
- 2-Chlorotoluene (mg/L) 0.0005 | - ND 5 NA ND ND
4-Chlorotoluene (mg/L) 0.0005 - ND -8 NA ND ND
; 1,3-Dichlorobenzene (mg/L)} 0.0005 - ND -5 NA ND ND
lk Notes: 5 - not required; see text MCL : Maximum Contaminant Leve)
1 - Analytical resuits of 11/20/2000 sample mg/L : milligrams per liter ND : Not Detected at MDL
2 -Based on WTP Membrane Pilot Study data uS/cm : micro-Siemen/centimeter NA : Not Applicabie
; 3 - Analytical results of 08/14/01 sampie mV : millivolt - : not analyzed
h 4 - Analytical results of 12/04/01 sample MDL : Method Detection Limit
Page 5
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Dense Flow Interior
(possibly with vertical joints, fractures)

Sedimentary Interbed(s)

Dense Flow Interior
{possibly with vertical joints or fractures)

Interflow (flow top)

Dense Flow Interior

FIGURE 2-5
Typical Basalt Flow Structures in the
Columbia River Basalt Group
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Water Level Elevation (ft, msl)

Figure 2-6
Observation Well Water Level Elevations (WLE)
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Water-Level Elevation (ft, msil)

Figure 3-1 : Pre-Aquifer Test
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Barometric Pressure (ft H20)

Figure 3-2 : Barometric Pressure, Pendleton Airport,
November and December, 2000
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Water Level Elevation (WLE) (ft msl)

Figure 3-3
Stillman Well Hydrograph
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Water Level Elevation (WLE) (ft msl)
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Figure 3-3b
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Water Level Elevation (WLE) (ft)

Barometric Pressure (ft H20)
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Water Level Elevation (WLE) (ft)

Figure 3-5
Byers Avenue Well Hydrograph
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Water Level Elevation (WLE) (ft)

Figure 3-6
Wood Well Hydrograph
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Water Level Elevation (WLE) (ft)

Figure 3-7
Hospital Well Hydrograph
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Water Level Elevation (WLE) (ft)

Figure 3-8
Sherwood Well (No. 6) Hydrograph
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Water Level Elevation (WLE) (ft)

Figure 3-9
WWTP Well Hydrograph
Stiliman Aquifer Test
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Water Level Elevation (WLE) (ft)
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Figure 3-10
SW 21st Well Hydrograph
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Water Level Elevation (WLE) (ft)
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Figure 3-11

Hyatt Well Hydrograph
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Drawdown (ft)
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Figure 3-12
Drawdown vs t (Elapsed Pumping Time),
Stiliman Well
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Residual Drawdown (ft)

Figure 3-13
Residual (Recovery) Drawdown vs t’ (Elapsed Time Since Pump Off)
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Drawdown (ft)
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Figure 3-14 : Drawdown vs t (Elapsed Pumping Time),
Round-Up & Byers Avenue Wells
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Residual Drawdown (ft)
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Figure 3-15: Recovery (Residual) Drawdown vs t/t’,
Round Up & Byers Avenue Wells
3.50 5 [ T 171 ] T [ - T T 7717
4 1R -Up-Stillman Late-Tim Byer nue-Stiliman Late-Time
1 [Transmissivity (1) Transmissivity (T) Round-Up Well
1[T (eparth = 2640y T (gpd/ft) = 264Q/As
3.00 1 Q = 2000 gpm | | |Q=2000gpm =
1[as=1.29ft As=0.21ft
1|7 = 409,300 gpditt T = 2,514,000 gpd/ft
2.50 ] H—1 ]
] N I i
2.00 ] Stillman pump
] briefly re-activated 4/
1.50
? ﬁD,
] ‘ Slopes used to calculate T J
1.00 1 5 (late-time data) Lj lrByers Avenue Weil | L]
5 L / . e rA: * J L—A’
] 7 e -
0.50 j / —— —]
1 7 r Ll
1/ Z ~—&— Round-Up Well
- /
5 — - ~9— Byers Avenue Well
0.00 -
1 10 100 1000 10000

w



r

Residual Drawdown (ft)
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Figure 3-16
Residual (Recovery) Drawdown vs t/t’,
Stillman Well
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Specific Capacity & Drawdown
vs t (Elapsed Pumping Time)

[ [T T

—2&— Specific Capacity

=== Drawdown {ft)

]

45.00

44.00

__7‘

L 43.00

42.00

—5

41.00

|
11
|

40.00

J 39.00

38.00

37.00

36.00

10

t (mins)

100

1000

35.00
10000

Drawdown (ft)



r - r, rm .,,. . r o ',,,‘q,, P r s r ',,,,m.,. r..-d r} e '. ' '»w ' ' ce
Figure 3-18
Groundwater pH & Drawdown vs
Elapsed Pumping Time
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Conductivity (uS/cm)

Figure 3-19
Groundwater Conductivity & Stillman Drawdown
vs Elapsed Pumping Time
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Turbidity (NTU)
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Figure 3-20
Groundwater Turbidity & Stillman Drawdown
vs Elapsed Pumping Time
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Temperature (deg C)

Figure 3-21
Groundwater Temperature & Stillman Drawdown
vs Elapsed Pumping Time
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Dissolved Oxygen (mg/L)

Figure 3-22
Groundwater Dissolved Oxygen (DO) & Drawdown vs
' Elapsed Pumping Time
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Oxidation-Reduction Potential (mV)

r rm r 4 r~  r r r r r r | 4 f  §
Figure 3-23
Groundwater ORP & Stiliman Drawdown
vs Elapsed Pumping Time
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E092000009PDX 159167.GW.P1 7/6/1 MG

Note: Districution system
HGL = Elevation 1,329 #t

2039 gpm @ dtw = 300 ft bgs
400 hp, 60-cycle, 3-phase, 440 V

Original static WL (1058) = 162 ft bgs

Current static WL (10/2000) = 255 ft bgs

Current short-term pumping WL
(9/2000) = 268 ft bgs

VOV Flow Control Valve
@ 347-350 ft bgs

Pump intake @ 390 ft bgs

Notes:

No horizontal scale

- Well drilled in 1958

- Bowis reset in 2001 to 370-380 & bgs

- Geologic interpretation derived from
original driller’s log (UMAT 530)
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LEGEND
N7 Water Level Measurement WL = waterlevel
. HGL = hydraulic grade line
Clay, Silt, and Sand bgs = below ground surface
Columbia River Basalt Group Flows msl = mean sea level
% - Potentially water-producing interflow zones diw = depthto water

m - “Creviced basalt,” according to driller's note

- Massive interior flow zones with columnar jointing

FIGURE 3-24
Stillman (No. 5) Well
Construction Details and Geologic Log

CH2MHILL

CITY OF PENDLETON
ASR HYDROGEOLOGIC FEASIBILITY STUDY
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Fig 5-1 Stillman, Byers Avenue and Projected Source Waters
City of Pendleton ASR Feasibility Study
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Fig 5-2 Stillman, Byers Avenue, and Projected Source Waters

City of Pendleton ASR Feasibility Study
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NOTICE TO WATER WELL CONTR 3 T%‘?R 1 @ /02 ’ “’*‘W 7\” / 3117 7€
62 % report are 1o e~ WELL REPORT ‘ /P
STATE ENGINEER, SALEM, onﬁo Tr ENG E OF OBEF?N
within, 30 diys from the date =R ' lease type or print) State Permit No.
: () OWNER: (11) WELL TESTS:  Driwsersf maiot yajer eve s
Name 0/ r'f' or %‘JALE"’ o K-) Was a pump test made? [] YesMNo If yes, by whom?
Address  “ESA/DA gm,cll OoR= | Yield: gal./min. with ft. drawdown after hrs.
APROY 700 &GP i ~AIrR, -
(2) LOCATION OF WELL: ” d " *
fler test L./min. with ft. drawd 2t hrs,
County l//'] A T7ALA Driller’s well number [/ 7/7/7'/ i;;;:a:ﬂﬂow EEEE g.p.m. Date S B

-

Ny A 3 section Pl T .—,2// R.

Bearing and distance from section or subdivision corner

I/ Ewm

- (12) WELL LOG:

‘Was a chemical analysis made? 1 ! Yes éNn

Diameter of well below casing oo

Depth drilled 3 3/7 ft. Depth of completed well 3,_{ 7 n

Temperature of water

Formation: Describe b color, character, size of material and structure and
show thickness of aqu [era and the kind and nature of the material in ‘each
stratum penetrated, 1with at least one entry for each change of formation.

MATERIAL FROM TO
(3) TYPE OF WORK (check): TEmpoLaey = G At Adn Bov o)
Negz Well Deepening (] Reconditioning [1  Abandon X’ AT 7 | 3R
pndonment, describe material and procedure in Item 12. _ED: MHARD GELEL BASALT 275 @77
(4) PROPOSED USE (check):  (5) TYPEOF WELL: | — AZp» £AYA 77 | 1o
Domestic [] Industrial [] Municipal ﬂ Rotary Drlven [] LEY FASALT foz| 760
Irrigation ) Test Well [ Other  Cavle W Jetted O PROWL PEOXEN BASALT /-
Dug 0 Bored [ MED. PMARDO PBrAcCA SAASAT | /, 202
(6) CASING INSTALLED: Threaded [] Welded}{ JfAJZ-D GREY BASALT LOF| 2 28
B » Dlam. from ... B 2t to ft. Gage i3 Zs S Jf‘%m Gley FA EA ‘d‘:‘ rgg 235l ase
J—— » Diam. from 1t to £, Gage oo - ' | Y6 260
.............. * Diam. from 1t to #, GAZe oo Z ] | Pbo| 255
REODSH FRowd LAUA 285 2ol
(7) PERFORATIONS: Perforated? [] Yes P’No_ D, MHARD BLAck FASACT! 254 33q
Type of perforator used ) £ ASACT 330 339
Size of perforations In._ by in . OO ) BROKEN LAJA #) 238 35>
e PETIOYBtONS From it. to . MHARD GREY [SASALT— Il 357
e e PETEOTAIONS FXOM i icireveseceinecaeens £ 2 3 7 N . 3 = .
versmrmessrsssimenews PeTIOTAtIONS from e, SR : R SO - Et,
f B PETEOTALIONS FYOM e e I 20 e B __(_A_Cégépf PLUG !f GE&E <~
e resmmsnmssoeee. DeTEOTAIONS FYOM oo B 10 e B &) (' e gtr
(8) SCREENS: Well screen installed? [J Yes J{No ; 2L fi~ V& e .30 %—-
Manufacturer’s Name OCAS1000 S ’__L
m Model NO. .o mreessersesnme
R -\ (. X | 7 - Set from £t. to . | work started 19 Completed Y2y
Diam, .. - Slot size Set from ft. to £t. Date well drilling machine moved off of well /A ¢ l 22 19 é
{(9) CONSTRUCTION: (13) PUMP:
Well seal—Material used in seal Manufacturer’s Name
Depth of seal ..cvvivmcaomo. ft. Was a packer used? Type: HP.
Diameter of well bore fo bottom of seal - to- Water Well Contractor’s Certification:
Were any loose strata cemented off? (0 Yes I No Depth ceeicmerveensnnn
Was a drive shoe used? {3 Yes This well was drilled under my jurisdiction and this report is
‘Was well gravel packed? [] Yes X—NO Sire of gravel: .o true to the best of my knowledge and belief.
Gravel placed from ft. to ft. NAME ZI ‘wx [/E, &/‘A/‘) & ( O

Did any strata contain unusable water? [J Yes K No
Type of water? depth of strata
Method of sealing strata off

(10) WATER LEVELS:

Static level e q

ft. below land surface Date /, // ’/é__

Arteslan pressure Ibs. per square inch Date

(R e LAt

(Person, firm or corporation)

ndiress FUOSE.. S0 587 4AVE PDETIAVS DF
No. LS & ArD 2.

? .
ter Well Contractor)

L0 pae LFES_>ST

Contractor’s License No,
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NOTICE TO WATER WELL CONTRAGIT ’ ")"\ Y
The original and first sopy ROy le
of this report are to be '...r. - _,_,_‘ -

filed with the

1]
STATHE ENGINEER, SALEM, OREGON 97310
within 30 days from the date
of well completion.

@ EAWE [

ARG “%'r 15 oF ¢ OREGON
, ‘(Pldase type or print)

State Penn_it No.

(1) OWNER: B
Crry o FEVDLETOA

Drawdown 15 amount water level is

(11) WELL TESTS: lowered below static leve%/_ SR ASS

Name Was a pump test made?KYes [1 No If yes, by whom?
b /
Address FEROLETON  OFE. Yield: £ 25" gal/min. with J /1. drawdown after_ hra,
v - / - ”r ”» - *” ”»
(2) LOCATION OF WELL: Torvieeq id " - " . _”
) Bailer test gal./min, with £t. drawdown after _hrs.
County /. /Mﬂ 7 /¢4 A  Driller's well number L// g7 Artesian 1. Dat
“ - "/ o ey s ow gp.m. Date
Yo % Section T. LA R, == | Temperature of water 7 Z-Was a chemical analysis made? No

Bearing and distance from section or subdivision corner

(12) W'ELL LOG:' ‘Diameter of well below casing LEAVYD (i
Depth darilled /SO ©  t. Depth of completed wel [SOO 1.

@

(3) TYPE OF WORK (check):

Formation: Describe bI’ color, charqgcter, size of material and structure, and
show thickness of aquifiers and the kind and nature of the material in each
stratum pemtrated with at least one enlry for each chmwc of fom;atlon

~ el

MATERIAL

FROM TO

New Wen)( Deepening [] Regonditioning [ Abandon [] SYEL ATTACAED 57575157'
andonment, describe material and procedure in Item 12, L

(4) PROPOSED USE (check): (5) TYPE OF WELL: N

Domesttc [] Industrial [ Municipal [i{ 2:;‘;:" % ’;::t‘:‘ E} —

Irrigation [] TestWell [] Other O | pyg [ Bored O -

(6) CASING INSTALLED:  Tnreaded [J Welded

A v Diam. trom — D ttto DAt Goge s L—g -
M9 » Diam. from .. . to 35'0... st. Gage 0328

[, » Diam. from ft. to ft. Gage . -

(7) PERFORATIONS:

Type of perforator used

Perforated? [J Yes MNo

Size of perforations in, by " in.
............. ~ perforations from £t. to . ft.
........................... perforations from 1t. to ft. _
........... .. perforations from . to It ~
..... ...... perforations from 1. to £t. _ -
!_._..._-_.‘.... perforations from ft. to . ft.

(8) SCREENS:

Manufacturer’s Name

Well screen installed? [] Yes Xm

Model No.

Slot size ... . Set from
Diam., ........- ... Slot size ...___._ Set from

(9) CONSTRUCTION:
Well seal—Material used in seal OE//Eﬁ)r (/?007'

Depth of seal s a— ft. Was a packer used? __._....Q....._....
Diameter af well bore to bottom of seal v in,
Were any loose strata cemented off? [1 Yes [JNo Depth
Was a drive shoe used? [J Yes No .
Was well gravel packed? [ Yes _yNo

Size of gravel: ..._

Gravel placed from 1t. to . E {
‘
Did any strata contain unususble water? []Yes ]ﬂ'o )
Type of water? - depth of sfrata . ) P

Method of sealing strata off

(10) WATER LEVELS:

Static level

/3 7 ft. below land surface Date }//5/ éﬂ
[ 4

on. oJbS. per square inch Date . ..

(USE ADDITIONAL SHERTS TH NRORSSARY)

Artesian pressure

Work sterted Qcr 30 1;@%ompletea F=8 231l
Date well drilling machine moved off of well @& 23 C.-:.}
(13) PUMP:

Manufacturer's Name
Type:

Water Well Contractor’s Certification:

‘BHP.

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NaME Al ST RASSER .D,;/AA//)G Co

(Person, firm or corporation) or print)

ntdress UDSE TR ST AALIE 2T AW OF.
Drilling Machine Operator’s Licepse No. -5?/ - =

[Signed] . Ab—é‘en/f‘{ . ,._—;_i: _ -

(Water Well Contractor)

Contractor’s License No. . /0. Date #pﬁl lz..__._, 19.4:.5
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A
NOTICE TO WATER WELL CONTRACTOR
The original and first copy of this report

WATER WELL REPORT

MAT

are to be filed with the
WATER RESOURCES DEPARTMENT. STATE OF OREGON .ftate Well No. 3N/&&~En‘4b:
AR T D
§ Lot Ysfgs
14 (10) LOCATION, OF WELL:
U "County Driller’s well n\m;ber
SE v fWrsecton $ 1.3 » ¥IE w.M
e XER Bearing and distance from section or subdivision corner
(2) TYPE OF WORK’ (check): :
New Well [~ Deepening {J Reconditioning O Abandon [
If abandonment, describe material and procedure in Item 13 (ll) WATER LEVEL: Comple ted well.
(3) TYPE OF WELL: | (4) PROPOSED USE (check): | pepth at which water was #irst found /0 o
:33? D ?:tt:e? 8 Domestic [) Industrial [} Municipal O | Static level o p #t. below land surface. Date 3~ /3
< O Bored D Irrigation [B-Test Well (] Other [ | Artesian pressure Ibs. per square inch. Date
- . o~
DL v v D B E N et D2 | OB WELL LOG:  ptamaer ot we o cung 49"
/4 Depth drilted (,{J®  ft. Depth of completed well LOoO n
e Diam. from ft. to S — Formation: Describe color, texture, grain size and structure of materials
reeer” Diam. from ft. to ft. Gage ... | gng show thickness and nature of each stratum and aquifer penetratec
with at least one entry for each change of formation. Report each change i
9 PERFORATIONS: Perforated? [] Yes [-No— position of Static Water Level and indicate principal water-bearing strats
1ype of perforator used MATERIAL From To SWL
Stze ot perforations in. by in, . Peaxti ol
e peTtOTAtiONS from 2 1o 2. DV VI 2y ) /, |20
.......................... perforations from ft. to ft. ¢ 2
............................ perforations from ft. to f®t. é,o
() SCREENS:  wen scrsen imstaledt O ves 006" e
Manutacturer’s Name Py / 7V
Type Model No. _..oeemereiiee ryiy
Diam. ._........ Slot size —..._...... Set from . to ft. BYYs
Diam. ............. .. Slot size ............. Set from f%®t. to ft.

. . Drawdown is amouit water level is
(8) WELL TESTS: Jowered below static level

™"a3 & pump test made? [) Yes L3-Mo If yes, by whom? ﬁ('l\([L
.d: 7EO  gal/min with /SD ft. drawdown after /D hrs.

Did any strata contain unusable water? [] Yes [AN6"
depth of strata

Type of water?
Method of sealing strata off
Was well gravel packed? [J Yes M

# tn ”°.

Size of gravel. ...

MNeaval ninssd fram

v ” ” ”
" » ” ”
_ Baller test gal./min, with £t. drawdown after hry.
tegian flow g.p.m.
mperature of water L(Depth artesian flow encountered ... ... ft. | Work de )})M [5 ,.9
() CONSTRUCTION Date well drilling machine moved off of well Mw
Well seal—Material used ........O% 1 B Ch.lof Drilling Machine Operator’s Certification:
e seied srom iand urice o . 2. | arapeis, el wes, consteucied under my direct supervisior
Diameter of well bore to bottom of seal ..., / é .............. in, best knowl
Diameter of well bore below seal _/0 in. ) " [Signed] NS [N Date _'___3_:_ al’ -19&
Number of sacks of cement used in well seal ........ éo ...................... sacks (Drilling Machine Operator) -
How was cement grout placed? ... 4 a,u.’ ................................................... Drilling Machine omr‘br' s License No. / 3 #’S
"""""" Water Well Contractor’s Certification:
0 : er my jurisdiction and this report i
Was a drive shoe used? [J Yes (NG Plugs ... Size: location .......... ft. %

32/ oE

'Contractor's License No. 7}9 Date
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(7
e - > Application No. U 455
1 -;:-.\‘\__.- . ' 66 Permit No. U i/&
R o zlgw - Well No.
| - REPORT ON COMPLETION OF WELL UMA TU-/’ Qo

" (Note: This report should be submitted to the State

* Engineer, Salem, Oregon, as soon as possible after the
well is completed. If more than one well is covered by
this permit, a separate report shall be filed for each)

C‘)’-\ S\ R g\\\:\“ Date of Report Qcrefer /9 , 19 53 -

- 8.

- 11,

1. Location of well:. 5“’}4 SW“{} of Section /O Twpe 2N/ Rge.JZE, We M.
2. Name of nearest.natural suriace stream %maff e
3. Distance from well to that streams eet.
. If the well is less than 1300 feet from @ natural surface stream, give the dif-
ference in elevation between the ground surface at the well and the lowest point
in stream channel: feet. o
5. Date of beginning drilling or digging. %g cember gz /95 ¢
6. Date well was completed 0,: Z [l 52
Ts. LOG OF MATERIALS ENCOUNTERED
_ ~ Depth at which v Thickness of
Character of Haterial, encountered : stratum
Cl o & At surfaece T 3 Tt,
- Basal? _ & 7 It, 24  It.
N 32" ft. | 24 ft.
54 : 24 ft, ® s95  ft.
Fosalt 2.5 ft. 209 ft.
' . L ' ft. | ft.
— NN T Tt. Tt.
Remarks: Ao/ oepth /1009
_ : . WELL INFORMATION . ,
Diameter of well . /&~ - inches. Depth of well /008 feet,
9. Depth at which water was et encountered_ 5 6 —__ feet.
10, Water level when completed: 4%3 eet below ground surface.
Additional information regarding well; such as soil conditions, quick sand,

caves, obstructions, rock, etc.:

———




< 12,
13.
1k,

15.

L TSN v

P : ;
\)J"wa;(" _____
52 o
PUMP INFORMATION - N
Manufacturer of pump: feerless Fupp  Lrvision
Address: s /Mo . Va . .

Data on name or base pla.v

Data on pump bowl assembly: _ /5 ég wlds, P72 inches Lgmctors
7' 0. Streuner /57 Lorg = d

16, 8ize of pump: - 5 OO g'gm
17. Rated capacity: 0 gallons per minute,
18. Rated speed: /752 ' revolutions per minute.
19. Number of stagess /5" '
20, Size of intake pipe: S Secthon — & Costrrrrs
21, Size of discharge pipe:
22, length of intake pipe: 290" [ Coliowrr ornfyd
23. Length of discharge pipe:
2. Suction 1ift: (difference in elevation between water surface in well and
pump)_ 4.5 33
25, Discharge lift: (difference in elevation between pump and end of discharge
' line) <,
26. Depth of pump intake below ground surface: 3 22 >4 feet.
27. Remarkss
MOTCR OR ENGINE INFORMATION
28, Name of manufacturers Wes e Howse
29. Address: 4
30.
- -
31.
32. Rated horsepower: /o9 _
33. Rated speed of motor or engines /750 revolutions per minute,
3L, Rated Capacity of Pump - o
(with described motor) 500 _gipeme at__ 536 ft. head Tods/ olyno
gopomo at ft. head

gepels at fte head
g.p.m; a.t________ft. head
ge+Psme at ' ft. head

35.

Remarks:




- vy,

38.
39

L0,

L2.
b3.

b5,
k6.
b7,
L8,

K
™ le
w7

CAPACITY TEST 5

Date of test: Sev/ &, /952 37. Temperature of water 6% °F, or °C.

Motor speed during: test: L300 REANT
Test made by (welr, tank or other means§ 7 A 207 20€

/S50 7 —
Pounds  TOTAL HEAD | Wotal 11t [0allons | °Fest %o | vDraw=[+Time
pressure’ . in feet Iper min.} water levell down

___1bs.; ; Gauge at pump|TotalZ 7ott. _ ind £90 260 ttdioz TRl oM. A
~ 1bs., Gauge at pump Totalozofte ing #90 | 280 ftlso7 ft4,z:30M.
lbs., Gauge at pump| Totalz2zoft. ind 500 260 ftd so07 £Y4 400 Mo
1bs., Gauge at pump|Total2zs5ft. inJd &/0 ) 265" ftdz ft4 30N
1bs., Gauge at pump|TotalzzsfTte__ind 570 |z65 fvdspr2 ftdogoM.
lbs., Gauge at pump|Totalgzsfte ind 6/0 |lzgs5 ftd sz ft4z-30M.
1bs,, Gauge at pump|Totalgzofte__ ind 5940 | 20  ftd o7 Ttz sH.
1bs., Catge at pump|Totalzzofte_ ind 550 | 260 ftd o7 £t 300 K.
1bs., Gauge at pump|Total zzgft. ind $¥0 | 260 Tt o7 £14 3°30M.
lbs., Gauge at pump|Totalgzsft. ind 459 | 265 ft., 122 Tt wM.
1bs., GCauge at pump|Totalz7o fte__ ind 520 | 260 fti 07 ftiggiu.
1bs.; Gauge at pump|Totalgzpft. ind s90 | 260 ftlso7 £t
1bs.; Gauge at pump|Totalzzoaft. ind s=20 | 260 ftdso7 ftd5 &M.

l

l

1bs.; Gauge at pump|Total2ygfte_ ind 590 | o g0 ftd /67 ftig aM.
1bs.; Gauge at pump|Totalozofte ind 5‘40 260 fhd Q?i‘tl PR
1bs.; Gauge at pump|Total ft. :Ln 267 f'bq £t4 7 a0M.
___1bs., Gauge at pump Totalgzz_ 86 267 Tt £tq 7 2t

# Difference in elevation between water level in well and outlet of pump test
line,

* Distance from ground level to water surface in well,’

‘wDistance water level is lowered during time interval,

+ Hour and minute at which observation was made,

Installation will work efficiently under normal head of 536 ft.

Water is discharged into: rbctierr Ty fenz

Was water lowered to pump intake"By test? VY es

Remarks: Surce  toder Flews 22 woll T
38 a’giﬁ '

GENERAL INFORMATION

Name of contractor or other party who drilled or dug well: d A: zﬁﬁzd

Address-
Pump and motor were installed by:-
Address: Faze @5 ey
Capacity test was made byswd

Address: 52“ - & _z&
General remarks:

LN/ ~10 J/é



in stream channel:

RE@EWE' umm’ 2N/ ~IDF (I
NOV 23 1653

ST ATE ENGINEER Application No. U-¢ 37

p .
City & Radws SALEM. OREGON Woll Now g ZLE—5ZY
REPGRT ON COMPLETION OF WELL UMATILLA Ca

(Note: This report should be sutmitted to the State
Engineer, Salem, Oregon, as soon as possible after the
well is campleted. If more than one well is covered by
this permit, a separate repart shall be filed for each)

Date of Report _/[Yoy, 23, , 1983
Location of well: .9, ;’ afh’ / of Sectlon / Iwp. 2 /¥ Ree. F2.4 W. M,

Name of nearest natural surface stream ‘o pr

Distance from well to that streams . feet.

If the well is less than 1300 feet from a natural surface stream, give the dif-

ference in elevation between the ground surface at the well and the lowest point
3 feet., .

Date of beginning drilling or diggings .\ /us / o - 194 8

Date well was completed Nov. 948

LOG OF IMATERIALS ENCOUNTERED

P

/

h ¢

| ]

, 1.

- 2.
3.
he

| 5,

6.

™™
Te

y

A
A 8.
1™ 9.
10.

-

s

o

-

Depth at which Thickness of
Character of Material ~ encountered stratum
- At surface YL < ft.
%’ 22 basalt l7 £t. ) ft.
230k hasalt 262 It. 270 ft.
<Ta 5&{? . 270 _ft. S 70 ft.
/ 7 322 Ei;- KIS ft.
Xy s - 7\)’ ° é y X+ ft.
M 2270 ft. Za2 L ft.
lﬂl‘ L Dasal? Zd 2 ft. Zbo ft.
— ’ ft' ft.
Remarks:
WELL INFORMATION
Diameter of well /b inches, Depth of well Z&l feet,
Depth at which water was first encountered ,a,4,50000/5 ; feet.

Water level when completed: /4 .€ feet belov ground surface.
Additional information regarding well; such as soll cenditions, quick sand,

caves, obstructions, rock, etc.: 7 £ a 70 Seed -
Wate 203 MM@ )
2 MM’MM
LoLse rﬁzn : gk | et/ L0 /o /Lgo %,




rcsonr

r

r

- —
i

12,
13,

15.

16,
17.
18,
19.
20,

22.

23,
2k.

2.

26.
27.

28,
29.
30,

31.

ur’\P‘ ﬁE@EWE.

- NOVRR 153w )
STATE ENGINEER Lo
FUMP INFORMATION SALEM. OREGON

Manufacturer ‘of pump: 42, -Jes g

Address:
Data on nam ar base plate:

7007 .

,nfmn rﬁ 7'37 e

Data on pump bowl assembly. 7' 104"

= J00" — /4" Zn e

_Size of pumps £ _bowl/s

Rated capacitys 1000 -~ gallons per minute,
Rated speeds 1 7E0 revolutions per minute.
Number of stages: [~

Size of intake. pipe: L2,

Size of discharge pipe: 1 2

Length of intake pipe: 0 ff .

Length of discharge pipe:_ _3p A~ .

Suct:;.on lift: (difference in elevation between water surface in well and
putp) _.#__2__&4_4 _
Discharge 1ift: erence in elevation between pump and end of discharge

line) ‘v TDH -
Depth of pump intake below ground surface: _ oo feet.
Remarks .

MOTOR OR ENGINE INFORMATION

Name of manufacturer: 4.%;4? ;éga.ce.
Addresss 0 /L0 e

Type of motar or engine: ol bicicy ,m?n :
Data on name or base plate:__ f#o & |~ /50, M2 Db (0 -

[ 760 ¢ L2422

32, Rated horsepower: LSO -
33. Rated speed of motor or engine: /740 revolutions per minute,
3L, Rated Capacity of Pump ; ’
(with described motor) Looo BiPele a’o £ <o  fte head
g.p.m. ft. head

gopomo at ft. head
gepem, ab ft. head
gePeme at ft. head

g r ™

3

~ Remarks: : Ny ' Y Y NIA




uT;Z%‘-; QE@EUKHJ[
s

NOV 25 1653
CAPACITY TEST STATE ENGINEE
- . SALEM. OREGON
36. Date of test: / 2o /.53 37. Temperature of water o °F, or °C. '

r-

38, Motor speed during test: /700 Jo 2000y 1 Pom. -
39. Test made by (weir, tank or other means): idgwiee o Lcie
40, Pounds  TOIAL HEAD *Totai‘rﬁ"ﬁ_]m [°Feet to | cDraw=|+Time
pressure” . in feet per min,| water level]l down
o2 é” mo, ‘Gauge at punp Totalz Zeﬁo »=3in iS4 Vi A Tt = g ftJ ﬁ 4. Mo
s’ b8, ,- Gauge at pump| Total, in, Lo ‘ 14 '
30 Yee.;, Gauge at pump|Total j78ft. » ind ;7 44 j 7 £ :2$ ftd 3w ﬁ
- bs., Gauge-at pump|Total fte in, £t ft4 M.
,'2_115 Gauge at pump| Tot temweind /70 (S0 fh. *4-_ oftd M,
1bs., Gauge at pump|Totaly22 fteje ind ft. ftd M.
&ho’ Gauge at pump|Total . fte in, Tt, £t M.
lbs., Gauge at pump|Total- fte. in, Tt £, M.
1b86.’ Gauge at pump Total fto in, ft, ft. M.
leQ’ Gauge at pump Total fto ind . fte ft, M.
1bs., Gauge at pump| Total fte__ ing £t b, M.
bs., Gauge at pump|Total fte In ft. £t M.
1bs.; ‘Gauge at pump|Total fte £t £t M.
1lbse; Gauge at pump|Total = fte. in ft. ft M.
1bs.; Gauge at pump|Total fte  inJ £t £t M.
1bs.; Gauge at pump|Total fte  in, £t ft, M.
lbs., Gauge.at pump|Total ft. ~inJ hig It M,

h2.
L3.

LS,
LS.
7.
18

# Difference in
: 111‘18.

elevation between water level in well and outlet of pump test

* Distance from ground level to water surface in well.’
‘oDistance water level is lowered during time interval.
+ Hour and minute at which observation was made.

Tnstallation will work efficiently under ‘normal head

Water is discha.rged into:

I@Ln.

é’ ?0 £t.

Was water lovered to pump intake by fesh? Ne

o)

GENERAL INFORMATION

<Spr7
p and motor were installed by:
Address:

-

Capacity test was made by

General remarks:

Address:

: ﬁf 5 z herrlad -
* M’ 4

Address:




- ;.,E@‘ wc@
wipg 4 1058 L
File Original and C [ =z

First Cogy with the
STA' GINEER

ety §

oassnv.mou wsu.

N '“,-_—Mé’l‘ER WELL REPO UMA T State Well No‘

-

ac
ZN/j -5 d

SALEM, OREGON State Permit No.
(1) OWNER: 11) WELL TESTS: Drawdown s amount water level is
Name City of Pendleton e _— - fﬂal)n pump test made? [g] Yes 13‘7;?41:31::' l:;l :rclzul:m:l -Midoo
Address Pendleton’ Ore, gon, . vield: 2400 __gal/min. With 856 g drawdown after 4-5 __m‘;
(2) LOCATION OF WELL: . stillmen. | = e e
County Tmatilla __Owner's number, if any—Park Kan] 1 Baller test gal/ mln.,wiﬂ;_, : 2t drawdown after - .m' 4
{1 14 SW 1% Section 2 v T, 2N : R 53 Eo WM. . Artesian flow _Ep:m:, Date -

Bearing and distance from section or subdivision ¢

NE corner of Blook 22 bordere .
SE Bysrs, SB 4th and the Umatilla._liiver Levee

.Blook 22 Addition. Or:lz:ina.l Tom_q_ﬁlggg_l_gg

' (12) WELL LOG:

‘:Eem;_prnture of water GGU Wag Lghgmicnl analysis made? . ' ‘.‘ Nc

. Diameter of wm:?PJM Elglﬂ
Depth driitlea 700 #. _Depth of completed wet 700 . £t
Formation: Describe by color, character, size of material and structure, and

show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry_for each change of formation.

Did any strata contain unusable water? [} Yes [] No

Type of water? Depth of strata

Method of sealing strata off —
(10) WATER LEVELS:

static levet 162" 2" & pelow 1and surface Date
Artesian pressure 1bs. per square inch Date
Log Accepted by:

m_a'f

[Sighea)] pceline .!éﬂ”.?nr Date ...L A
(mer) e -

(GSE ADDITIONAL SHEETS IF NECESSARY)

-| Driller’s wel;?\ ?://\1}3/\
[Signed]

- MATERIAL o | rrom TO
(3) TYPE OF WORK (check): A . | Boft black topsoil 0 1
New Well ] Deepening [J Reconditioning [ Abandon [) | Hard black boulders —~ =~ . | 1 4
If abandonment, describe material and procedure in Item 11. . 3 4 10

Dark hard basa :

' PROPOSED USE (check):  |(5) TYPEOF WELL: [ -02% L e
Domestic [] Industrial [] Municipal g:lt:?:y g IJ)_:':‘V: B Clay & broken %asalt 88 88
Irrigation [J Test Well [1 Other . I | pug ﬁ Bored [0 | Mede dark broken basalt 68 |[11s

_ Hard dark basalt N 116 | 131
(8) CASING INSTAL]PED: 'I‘hreaded D Welded? / " Soft red and cen 01’* 131 134
g Dl SO ol £ 10 135 10 - 3/a" | Medlum blaok bagalt . . 134 | 164

o eeeiee” Diam, from, L to ft. Gage Soft black olay & broken rook 154 | 158
evemrennememmr’ Diam, from !t to ~ it Gage . M a di 1 "k broken rock 158 177
(7) PERFORATIONS: Perforated? [] Yes []No Dark hard besally . .- . . - 177 | 196
Type of perforator used ' _Dark Medium broken baselt . | 195 | 210
SIZE of perforations in. by in. Dark wedium basalt - 210 | 224
........... pertorations from .t to .z |-Dark hard basalli- — 224 | 288
remeeeesserersnsereroeaametrens perforations from ..o £ 0 e . _Dg-k“‘__m.'amn_b_aaalt 288 300
e ssecsseemaranesen-—PETIOTAtiONS from ... f 4 T 7 J — It —S—Q‘f-t—htmma 300 310
_____ e perforations rom ... £ 0 e £t _Dank_me_dimfhaaa.lt - 310 . 320
. sesermemeranene PEXTOrations from .o.ooimes 2 20 o P mmlt 320 5&7__

- Dark hard basalt 347 | 352

*SCREENS: Well screen installed [ Yes_ []No Modium brown basalt 362 | 354

Manufacturer’s Name . i Medium dark basslt 364 | 3856

Type Model No. —ooeoeeeer. | _Modium brown basalt : 386 | 392

2, . Slot slze .__..__ Set from ft. to .| (see abtbtached shaet ,

&. ........... - Blot size oooo.... - Bet from f ta tt. | work started May 20  1958. completea Oote 24 19 68

(9) CONSTRUCTION: (13) PUMP:

Was well gravel packed? fffei E No Size of gravel: e | Manufacturer’s Name e e
- Gravel placed from ft. to . ft 185 Type: HP.

Was a surface seal provided? X Yes [J No To what depth? ....=2% . ft

Material used In seal— Noat oement annuler seal | well Driller’s Statement:

This well was drilled under my jurisdiction and this report is
true to the best of my kitowledge and belief.

Midland Drilling Co,

{Person, firm, or corporation) (Type or print)

P, 0, Box 637, Walla Walls, Washington

NAME

Address

(Well Dﬁler) E. J.

Date Nove 2 2

License No. 256/ . 1988. ..j

-



'_/ka-' -

EE@EBVE' 2y aéd

Pendleton, Oregon Stillman Park Well NEC -4 1958 y
' S 3",‘!',"3 ENGINEER 8 1 L2
_ ALEHM, CREGON :
oty 1{ : DEPTH = ; m, =
j DIAV. {FROX , TO FT. | SvL Fommr;oﬁs & CONTENTS - WORK
| ) 592 | 425 | Modtun hara dark basalt | _
425 | a45 h Modium brown basalt
445 | 453 Soft brown broken basalt
453 | 458 Modium brown baéglt
458 | 496 | Medium herd da.ric_f basalt
o 1 498 | 502 Hard dark ba.sa.l‘l;lf
e 502 | 612 Mediun dark 'ba.sii'b
- 512 | 516 | Hard dark basalt
515 | 553 [(‘ Medium dark basalt
563 '557 : Hard dark ba.saltv
| L 657 | 682 | Modtum dark 'basa.lt
| | 882 } 700 J Medium hard da.rk: bs.salt

¢

n s e

S EERE
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2/1732 -2 _cc;/—

CITY OF PENDLETON, OREGON
AQUIFER  TEST &
pate__ 1 15.60 : SHEET 7 oF 5
BAROM. WELLS- AND ZERO WATER ELEVATIONS - M.S.L.
“roa ' 909.18 909.20 906. 16 906
pare | mimp | Accow [ MAERM STILLMAN BYERS BANK |ROUND-UP| nemanxs
WINGTES | “reer  [oRawoowN] o .o pu  |ORAWDOMR] oo | oRAwoowk | bRAwpowN -
WATER | FEET A FEET : FEEY FEET
‘ loo% HATN
S/20 | 4.44" 0 o) 0 |sTar7T inp 217
47 / o |563] 2400 STO PR
Y] 5 e |64 13 2S00 R AR
:57 1l o £ 13| 2500 ov 4z m
5:03 17 o] 68 &3 z248¢c '
o | . P4 (o) £ 30| z4 80
‘19 33 0O o -
26 40 e} O
7:27| let o 7o 63| 24 3D
J35| leo 0
46| 130 o o
Z.3IN| 232 |+0.01|7062| 2420
10:54| 36% | ocR2|7o.écl 2410
t1:oo| 274 '
JIc | 384
231 A0S | 003 | 76.38| 2450
S/21 658 B84Lvl 0.0% | 7. 32|, 240
B8.43| 57| ©.c0 |70 L2f 2400
9.0u &4 | o0 0-€6 —_— _
30| }jeo4 | O-09 + 009
3. 4811374 | ~0-02 —0-06
4500|1394 | —0 c2 |7e-€5] 2400
S25 |14i0 (—0.02 Q-69 -
45 11435 |[~0 02 |70 £E| 240
E:c2 | 14 5
S:25(17%
4811735 -0 ol |70 san
JESVIT4S
o/22 | 74082334 |-0c6 —1-27
$8:C512359 |- -6 D50 -
25| 2379 -0 = |70 77 S
BN A T T 0 21
708 [3e1Y [-0-25 o83
15 (Xo2% |- 2% R A 211G
:25 [3032] <z ¢ cove| —
9/23 | 7:15% 275 v|~o19 —1-06
©, 15 [ 3SCaY |—c 2 e sa ] 22 C-09
CBO| IR | -5 .98 -
7:eu”| 4454014 —/.03
dp 405



a

CITY OF PENDLETON, OREGON
AQUIFER TEST .
paTe 1. 15.66 ' SHEET 2__oF_5_
co:::gr.fou WELLS AND ZERO WATER ELEVATIONS - M.S.L. .
FROM 909.18 909.20 806. (6 [ 906
pATE | mwe | Accuw. | FAER STILLMAN BYERS BANK |ROUND-UP| nemarx:
MINUTES | “reer  [oRawoown] o.gpu  |ORAWDOWN] o opy | oRAWDOWN | oRAWDOWN
WATER FEET FEEY FEET FEET
/23 | 71571 4469 0 14 |70-6n| 24 - o/
(36 | 4484 | 014 0-89 -
S/24 | 707415181 [-014 -] 03
J55 | £223 |0 12 |Tor17 | 24 0-13
8.05 |5239|-0-12 0.78 — STiLma
Ao (40 A ) e 3 QT
/24 3,50 .0 O =00 |irr as] 3002 - o-11 (| 1 e xtAs:
S'ce IS | —o-t} C-&2 - —1-06
A 6o |c.i2 o Ei| 22T Q62
lo 45| 120 |-0-12 |1~k 3o| 78518 o782
fi:o0| I35 |-0-J2 0-z5| — ~-0-55
LS IBO |0 l] L4t | 2809 O 85
1248 249 |- 10 Jina. 69| 24n. + o-s0
] 60| 25& |-C-io 1-02 - —0:48
LS| 300 |-o e g ES| 29 - O-54
2:45| 3éo |~ec.12 lod 71| 2Dca + 027
3voe | 375 |02 [-04 - —0-46
445 430 1=0. 14 oy Ve[ 29~ 4 /- 00
Iieo | 495 |~0uy I-14 — -0 44
645 6o -0 1¢ VIS 2ol 20 .- l-02
7 ot é6i5 |-0v6 i-15 — ~0-4 2
8 :45| 72c |-0-16 |la5.03| 290+ 1.03%
S'co 728 |=01& i-08& - —0-4 2
9/25 | 7:05% 134 |—o0-08 -0-42
g o0 | 1355 |- ~7 |5 i&| e /- G4
‘20 | /14°S |-0-07 1.15 —
€ 5x | 2045 | ~0-09 -0-33
7:45 |21 |_p-69 |[lef L2100 /). 05
oo [2HI5 [La oy 117 —
9/26|7:054 2785 -0-03 ~0-22
800 2835 |~-0.-21 |[/eSEH| 2200 l-1o
20 | 2355 | —0-03 /] 260 -
7:00"| 3435 | —0-/0 —0-32
| e |z -0 0 |ic€ 252500 14
‘20 | Z5HET | ~o.10 127 —
5/27 | 7:008 ;215 | -0z —_o.3y
) 50| LzeR|-0.01 |10€ n| ZY0OC /112
B B .05 4282 --0-Ci ]- 26 _—
l:50fL=25 0.0 |1a6 o/ 2900 114
2 3" sté5|-0 onlics o8] 2850 /16
C-HyM
e Syriily
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CITY OF PENDLETON, OREGON
AQUIFER TEST y
paTE __II1.15.60 . - SHEET.2__0F_5_
cow:g?fon WELLS AND ZERO WATER ELEVATIONS - M.S.L. .
FROM 909.18 909.20 906.16 ; - 906
oare | tiwg | Accuw. | SASER TSTILL MAN BYERS BANK [|ROUND-UP| renarc:
VINUTES | “reer  [omawoowh| o.cpw  |ORAWDONN] ooy | oRawdowN | orawpown
WATER FEET R FEET FEET FEET
/22 | 715" 44690 i4 |70-6n]| 240 - o /1
(30 | 4484 | 014 0-85 -
Sf24 | 70781 5181 |-014 -/ 03
J85 | £22D -0 12 |70l Fac 0-13
8.05 5239|012 0-78 - STt
P (40 wrfs) e # "QF
24 13.4 AL D O | it Jirr 84| Base — o-11 Urwexeas.
S’'evu 15 | -0 1y C-&2 - —1-086
45 6o |-c.i2 |jesd &0 2321 0-62
lo 45| 120 |0 |1 30] 280 8 o 78
l1:o0] 135 |-0-12 0-55 - —0-55
cL i 8o |~ t] |1hiar| 2910 o 85
12° 487 249 |—q 10 [/n4. 69| 2un. + 0-90
{00 | 255 |-0G-io {02 - ~-0:48
LS 300 |~ qe |lng E9| 2900 - O -394
245 | 3én |-c.12 el 71| 2Dc0 ¢ ©-37
Ssoc| 375 [-o-i2 1-04 - —0:46
445 4380 =014 [y Y& 29~ 1. 00
Tico | 495 |—-0us [-14 —_ —04 4
6:45]| boi |-O. ¢ |inS. 2| 2l - l-02
7 oo 6i5 |-016 i1A - ~0-4 2
8 . 45| 725 |[—0-76 |la5.03( 2900+ /.03
S'va | 7328 |~0-l& i-0& - —~0-42
.9/25 7 054 1ci:. |—o0-08 —~0-42
B'oo | 13955 .. o7 eSS s b 2t /- G4
‘20 | /145 |-0-07 1.15 ~
€:5:7| 2045 | -0-09 -0-33 |
7:45 |2108 | _p-69 |leS L8| I 00 /. o8
Beo |[2115 [co.0w }.17 —
9/26| 7051 278> |-0-03 —-a-22
800 2835 |-p- 21 [{0FEr| 2200 ].1o
20 | 2355 | <003 /26 -
7:00F| 2455 | -0lo —-0-32
| e | ZvoS | -nto {1c€ 28l 2500 A
) ‘20 | Z51F [~o e 127 —
3/27 | 7:004 4215 —0-02 —0-3y
B 50| LzeR|—0.0f [166 nk| Z90C .12
B 8 ;05| 4284 --0-Ci /26 —
H:8c| L35 —p.03|l06 or| 2900 114
2'3"sté5]~0 onlicsog 2850 /16
@'_-'3‘1"5:‘?;.-
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CITY

OF PENDLETON,
AQUIFER

OREGON

TEST

DATE is.60. . SHEET 3 _oF 5
w:::g;b' WELLS AND ZERO WATER ELEVATIONS - MSL
FROM 909.18 909.20 906.16 = So6-
DATE TINE Accun, :}1:7':6 STILLMAN - BYERS BANK “UP| rExarx
WINUTES | ey [omawoowr] o o . [oRAWSOWN] oo oL | oRAWDOWN | pRawpown
WATER FEET FEET FEET FEET
S/27 | 2:457 | 4680]|-0-09 -0.33
3.5 | 4710 | -c.0u 1.22 — oA
4521487 |-0 1o |lc369 2900 /76
6:55 |4952|-0-/0 —-0-32
2:13 | 426810 J104.53] 2000 7718
125 | 4952 -0 10 127~
~j28 | 7 05 58Ls|~-0-07 -0-26
208 157200 66 1081 ] 2800 1.2
25 ,’;'7,‘. ~| —0-06 1.3} _
J1- 50 L45|-0-08 |tay 5 2900 /1-22
z./5% 6;5!.- —0-4G llek 16| 200 l- 24
20| 61535 ~0.15 —0-27
Adioo | grus|-0 16 49| 2750 BYER.
s | €ecS|~0016 |108 17| 2000 1945 2 /50 /.24 romp <
o G215 |-00 6 |lanay| 2un0 2027 &1y 1-24
‘2o l45225]-0-16 105 25| 29¢ca 2187 z100 /124
S |82 -0 17 105 2] 298 2z 71| 21 ~»a /25
506245017 livs 302900 23 23 1857 /25
5060|3255 -0-17 /0535 2600 2285 1850 ! 2s
Je2axlga7S|-007 ' —-025
6.0 [£315 =018 | /0nE-02] 2900 /-28
G 532“ —~0-18 24 72| /B0
Ti5[4%4° |0 1B =024
/. 0C [ £375 -0 17 [In5 68 | 29500. /1-31/
o | ReY e 17 25840 17507
;25 | € |—O-17 —-0-25
E on (8435 |~o7 |los 76 2900 /1-36
12 |E547 | 0017 25 73| /170G
T2 Keen| -0 17 —0 .25
O oan|LslE |~ 17 |icF Te i 2000 /-39
e |t - |07 28 04| 7720
‘20| €550 17 ~0c-16
Jnion| 6555 | —o17 |0t 25] 2800 L2 |
3| &f5nl-017 BCRPCIY iy 4 A
(24102 ~0 Yy ~0-16
Yaog |iz-eLfl )15 |06 —0-0l
CE | LS a0t 6 106 F) | 2500 1-4 7
/ 20|€75%|-c16 28y 170w
2 43859 =017 o
Soleaf -0 a7 [insi2| 2900 /-51
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OF PENDLETON, OREGON

r

CcITY
AQUIFER TEST .
pate ___/1./5.60. . SHEET 4 0F _5
w::ggf;“ WELLS AND ZERO WATER ELEVATIONS - M.S.L.
FROM 909.18 909.20 806.186 3061t
DATE - o/ 20760 STILLMAN BYERS BANK 0P| newarxs
A -ton [T oeen | onpmone]
Sf2 ~0-17 26-38| 165a
-0 ,7
—0-17 25030 .54
~0.17 26-54| 167%
-0 6 -0 .0/
-0.i5 2500 1.57
—-0-15 2718l 1725
-G 24 28-53 | 1725
-2-24 25L 0 1. 64
-0 20 +0°03
~-0-27 +p.10
~-6-27 2e 0o 1-€8
-0-27 28-56 | /700
S/20 —o.27 : +0./0
~-0.28 20605 .77
-~0.28 RE-O7 { 700
—-0.38 2&-8 168030
-0.38 28O — /- 80
—-0-38% +0-13%
~0-41/ +0-16
~C.4 2500 1-82
—O. 4] 287G | 1650
1l —0 25 +0o-17
-0.25. 2 9o, /-85
-0.25 282l | 1750
-—0-29 +0-21
—-06-29 2L .69
| -0.29 28-75| /650
1o/ 22 —-0.18 +0.286
0 E 25 .83
‘1-0.18 28-55| /1650 ~
~0.15 — 25721 — | 1-86 $The Eon
b 1 SVERS .
STOPPE D.
1~z ~c i - 15-64 — '
~D o E -— 13-74 —_ -
~0 . F — 13-4 % —
AN — 10.25 —
- - 10-42 —
-2 -- 378 —
) — 8.76 -— | ~0.1
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CITY

OF PENDLETON,
AQUIFER

OREGON

TEST

DATE _!/./5.60. .  SHEET.Z _0F. 8
BAROM. WELLS AND ZERO WATER ELEVATIONS - M.S.L.
CORRECTION :
, FROM 909.18 909. 20 906. 16 H Dos1¢
pATE | mimg | Acoum. | hSRX STILLMAN BYERS BANK [ROUND-UP| neuarxs
WINUTES | “reer  [omawoown| o o, |orawoowk]| oo | onawoows | orawoown
' WATER | FEET FEET FEET FEET
fn/2 |11 257} X0 |—0-20 —2-38
12:48 % iz (~o0-24 &5 -
25 138 |-c.21 ) 164 —_ - /.07
(35 s {—0-22 —~2.-61
.5 1w (-0.23 5-38 -
25| Jon |n ez | 187 - - /.21
3| X |[~0-23 - 277
245 | 24 ~0.24 4R/ —
el 624 Iy - -1-46
ST 2% -0-24 -2:43
3-8 2 -0.25 ) 4-50 -
28 vl |en e 34 ~1-54
JISY owem =0 25 -3 00
4L 15 Fio (-0.27 416 -
25 gy |-o 27| 1 2x| - -1.59
‘¥R 3e |-0.27 -3.06
E5 1 49 [-c.2a ENS —
25 40 o e 1es |l - -1.78
T £n -0 28 —305
2] s - 0.26 3.07 -
A P ~0.26 | ! 2z - -1-83
R —-0-26 ~32.16
nt 72w |-0 26 2-51 -
2SS 72 |-0.26 .2 % - ~-1. 86
JG| L | ~0-26 -316
I’;/Z Rl b ez ~Q.34 1 90 —
s iz t-o32 | e 5 — -~ 2.00
25| iezn [ -0 34 N . |-24e N gAx
ic.oo | 1h2s |-0.37 -2.04 G il
Lol i 2044 -2.05 (ke
S 4]t |~043 -2.02 T ON,
""" - -o.38 c.-70
Poirs t2:18% 250 |- 0.36 n.a8 H R
P R ~0-24 IR -0.87 e p OF
R —/-33 Y 2304
fete |2y T t—0.8 ~1.8& )
VRN PG AT —t. 50 sTALE
2iee”| ~0.20 —-1.92 et
o= 25



STATE ENGINEER
Salem, Oregon

State Well No. 2/Vr/ S2- ZNQ

County

VMH ]

Application No.

Water Level Becord

owNER: _Curr e FPenpieron

Description of measuring point:

OWNER'S NO. ~Soret t24n 15

s

Water Level }w_‘r_m Levee water Level jL_L_dzm Lew
Gt et | bave PR geow | | Dofghn | Owe |Ireer g
s | 16355 )= | 162.85 g5 | 2.3 xlez3 || JH.ld
Joto | 1b2.9 *lz-b §lw2.3 X|[6-12 | 162.6 -3 le4.00
b-/7 | 1L3.45  |2-3 Jlb?..45 6-19 1b3.95 x|/ 6 13,9
024 1us.s %z-2o B lers g | 1bd.3 143 || 1638
-29 | 1b3.2 2-21 16295 x (17-3 jot. 7 X |I,20 163,65
W=7 | 163.55 *3-p || 1b2.2 X |7-I k4.5 W27 163.7
it L1ezas 33 | wzd 177 | udds xled || 1Yo
J-u 1 162.85  13-20 || 162.05 %(8-7 | [b4.8  %b2-// 163.7
J)-28 | 163.00 * 327 || k2.4 l|g-14 1e4.d /3.5
12-5 | 163.2 |43 lb2.35 % |8-2) | |6¥.75 wiz24 | 163.8
ja-1x | 163.00 |40 1b1.55 18-28 ot 6 /%3
1219 | )L2.60 % 417 162.35 |a4¢ | 16475 x{/-8 || w3.25
12-2 | 162.95-  |4-24 lb2.00 X |9 4. 15 |18 1b3.65
/62— 4-30 245  [19-18 425 |- |63.5
2 [162.8 A 151 lo2.00 X [F25 4. 45 12-5 163.5
9 sz |58 [ 1e2.20 (-2 | 16400 x|212 | Ju3.95
1-1b b2.75 X!5-22 162.25 Rip-9 | J63.7 _|2-2 164. 2
23 | ll2gs  15-28 1 w24 el | 646 (226 | [b3.b
REMARKS: =T A
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- STATE ENGINEER State Well No, 24/Z2= 2N ..
Salem, Oregon
’ County Q‘F\O\ \\\(‘r

- Application No.
~.: Water Level Record 5
- ‘OWNER:Qe\ﬁ & QeemDew ownNER'S No. S MELWMAN W
. Description of measuring point: -
- -
-® | R R PR -
" 13 6V | 162 WK 151 [61. 65 X B
‘ ' Ja0-68 | 16272 516 /el 1
- V- | 16 b o |8-23 | sl 7B X e
Vas-Gy 162,25 . 15-36 /(al.iji -
e ) -30-6Y| 161.5 X . 66 | Jolg -
L TG Ve ) 2 I Y My .
= S I A R IR b-20 | 163.7 "
. WA TR B XSRS
vp ) 1Lz N et s X .
b 3- -Gl b2 2 Ry o
. @ oyl 16 L (X I & b4.3 .
-~ 3 2v0Y 1672, %22 64 d % .
@ 366 | Vb _8-8 | le4.28 _
A R I _1F5 | led.2. .
L V6N el g1 | je3.q X
4% -6y 1Ly D " 19-19 J63.85 | N
b boaS-6) 16 A X - 42 | Ju3.8 * -
| g -] 1\ | N
- REMARKS: » -

r
I f"
i

RN
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STATE ENGINEER
Salem, Oregon

State Well No. .

County

..ZMS&.LZN_(Q_

UMA'HLM

Application No.

Water Level Record

OWNER: ClT‘r’ a2 PEA/&WU

Description of measuring point:

”®
OWNER’S NO. S-T/LLMAN S

Water Level wWaTeR LEvEL Water Level WaATer. Lizve
BT B .P“P‘{w e e = ..fz'z;':sz-ﬁ"%:y
3-5 1635 »|79 |le5¢2 He | [et.5 ‘ 163.8
22 (w33 |2 lws? g | 163.9 « |3-2¢77 les.8
319 1638 w723 | 159 *ip-2 | 1643 |41 7| Jed. o
3% |33 |73 | W875  lp-3 | 445 2141 7| o
47 | 1634 xl86 016585 &l | b 157 wag
4.9 | 325 g3 | wiss  lren | w4s « -2 “Lie3.9
g-I6 |32 1320 L 16525 aliz2d | wdas 42 71 b3
Y23 | w3 «|p27 | Jus.35  [Hed ) xls-s 7] 1639
Y30 | 32 93 |54 w7 Tlwq.z s /%;w,:_
5-7 2495 & (%o \b5.3  |I-¢4 /,lbs.a:s x 5-9 [64. 3
s w3z B Lwse sli-a udd a6 7] iy
52 | puad &l | eses 28 lied L x -2 it [
5:28 | w335 |p-] | sz 224 “liedo 69 7] 44
-4 | 1635 x|pt | 15 2l Tkt x 6l 7] 1644
1| ledd {jo-is | 1665 218 /L ibgd 23 7] 1653
b8 | 1s.3 <lo-2 | 45 =22t V139 x 630 7L s d
125 [ ehg e | jed 7 133 L1388 (727 7 ns.s
7-2 | 1oh8s xli-s | jod 25 xl390 7l 3.9 < 3W 7N iok.:
REMARKS: 3-\17 7—21/ j66.9

_17-28
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STATE ENGINEER " | STATE WELL NoO. ..2N/32-2R1
Salem, Oregon Well Record COUNTY Umatilla
APPLICATION NO. ..
: MAILING
OWNER: . City of Pendleton ADDRESS:
CITY AND
LOCATION OF WELL: Owner’s No. 1 STATE: -
: N. E. T
ZE 4 .5E % Sec..2.T 2. .5,R.32 _W,WM [ |
Bearing and distance from section or subdivision | ' i
corner E !
H '
' h
i !
] |
i '
et e e e i o - —— | S
Altitude at well 1,120 ft. ‘g {
TYPE OF WELL: ..Dr411ed.. Date Constructed .......... - ! !
Depth drilled 933 £t Depth cased 147 ft, Section _..... 1 2 -
CASING RECORD: 20 inches
FINISH:
AQUIFERS: Basalt -
WATER LEVEL: 185 ft., below land surface - 1948
PUMPING EQUIPMENT: Type ..Turhine HP.
Capacity ... %800 G.P.M.
WELL TESTS:
Drawdown .. ft. after . hours GP.N
Drawdown oo . ft. after .o hours GPN
USE OF WATER . Public Supply Temp °F. , 19,
SOURCE OF INFORMATION USGS report - Umatilla River Basin
DRILLER or DIGGER
ADDITIONAL DATA: '
Log —. Water Level Measurements ... Chemical Analysis X Aquifer Test ._____ ..

REMARKS:

Btate Printing 88316
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #01S5
PWSH#: 4100613
Source Name: Pendleton, City of
Sampled At:

Date Reported: 12/15/00
Date Collected: 11/20/00
Time Collected: 1:10 PM

Sampled By: RRSLLP

City of Pendleton
Attn: Bob Patterson
500 SW Dorion Avenue
Pendleton, OR 97801

Stillman Well 112000

Invoice#

4691

Synthetic Organic Chemicals (SOC's)

Matrix: Water

URC Sample #:] 201121-3
Sample 1D:| stiliman Well 112000
Analyte Code/Method Results| Units | MCL Date Analyzed | Analyst
2,4-D 2105/515.1 ND@0.0002| mg/L (0.07 12/05/00 BKO
2,4,5-TP (Silvex) 2110/515.1 ND@0.0004| mg/L. |0.05 12/05/00 BKO
Adipates 2035/525.2 ND@0.001| mg/L [0.4 12/01/00 BKO
Alachlor (Lasso) 2051/525.2 ND@0.0004] mg/L [0.002 12/01/00 BKO
Atrazine 2050/ 525.2 ND@0.0002| mg/L |0.003 12/01/00 BKO
Benzo(a)pyrene 2306 /525.2 ND@0.00004| mg/L (0.0002 12/01/00 BKO
BHC-gamma (Lindane) 2010/525.2 ND@0.00002| mg/L 10.0002 12/01/00 BKO
Carbofuran 2046 /531.1 ND@0.001| mg/L |0.04 11/30/00 BKO
Chlordane 2959/ 508.1 ND@0.0004| mg/L |0.002 11/30/00 BKO
Dalapon 2031/515.1 ND@0.002| mg/L |0.2 12/05/00 BKO
Dibromochloropropane(DBCP) 2931/504.1 ND@0.00002| mg/L |0.0002 12/04/00 BKO
Dinoseb 2041/515.1 ND@0.0004| mg/L. (0.007 12/05/00 BKO
Diquat 2032/549.2 ND@0.0004| mg/L |0.02 12/01/00 BKO
Endothall 2033 /548.1 ND@0.01| mg/L |0.1 12/07/00 BEM
Endrin 2005 /525.2 ND@0.00002| mg/L |0.0002 12/01/00 BKO
Ethylene dibromide (EDB) 2946/ 504.1 ND@0.00001| mg/L [0.00005 12/04/00 BKO
Glyphosate 2034/ 547 ND@0.01| mg/L |0.7 12/10/00 BKO
Heptachlor epoxide 2067 /525.2 ND@0.00002| mg/L |0.0002 12/01/00 BKO
Heptachlor 2065 /525.2 ND@0.00004| mg/L |0.0004 12/01/00 BKO
[Hexachlorobenzene 2274 /525.2 ND@0.0001| mg/L |0.001 12/01/00 BKO
Hexachlorocyclopentadiene 2042/ 525.2 ND@0.0002| mg/L (0.05 12/01/00 BKO
Methoxychlor 2015/525.2 ND@0.0002| mg/L [0.04 12/01/00 BKO
Pentachlorophenol 2326/515.1 ND@0.00008| mg/L. [0.001 12/05/00 BKO
Phthalates 2039/525.2 0.0022| mg/L |0.006 12/01/00 BKO
Picloram 2040/515.1 ND@0.0002| mg/L |0.5 12/05/00 BKO
Polychlorinatedbiphenyls-PCBs 2383 /508.1 ND@0.0002| mg/L (0.0005 11/30/00 BKO
Simazine 2037/525.2 ND@0.0001| mg/L |0.004 12/01/00 BKO
Toxaphene 2020/ 508.1 ND@0.001| mg/L |0.003 11/30/00 BKO
Vydate (Oxamyl) 2036 /531.1 ND@0.003~ mg/l, 0.2 11/30/00 BKO

CL = Maximum Contaminant Level

rl':’dD = None Detected

N7
Page 1 of 2 Approved By: /‘
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

SYNTHETIC ORGANIC CHEMICALS (SOC'S) - Unregulated
URC Sample #:] 201121-3
Sample ID:|stiliman Well 112000
Unregulated SOC's Code/Method Results| Units | MCL | Date Analyzed | Analyst
3-Hydroxycarbofuran 2066 /531.1 ND@0.004mg/L 11/30/00 BKO
Aldicarb 2047 /531.1 ND@0.002 mg/L 11/30/00 BKO
Aldicarb sulfoxide 2043 /531.1 ND@0.003 \mg/L 11/30/00 BKO
Aldicarb sulfone 2044 /531.1 ND@0.001 /mg/L 11/30/00 BKO
Aldrin - 12356 /525.2 ND@0.0001 |mg/L 12/01/00 BKO
Butachlor 2076/ 525.2 ND@0.001 |mg/L 12/01/00 BKO
Carbaryl 2021/531.1 ND@0.004|mg/L 11/30/00 BKO
Dicamba 2440/ 515.1 ND@0.0005 [mg/L 12/05/00 BKO
Dieldrin 2070/ 525.2 ND@0.0001 {mg/L 12/01/00 BKO
Methomyl 2022 /531.1 ND@0.004 mg/L 11/30/00 BKO
Metolachlor 2045 /525.2 ND@0.002 |mg/L 12/01/00 BKO
Metribuzin 2595 /525.2 ND@0.001 mg/L 12/01/00 BKO
Propachlor 2077/525.2 ND@0.001 {mg/L 12/01/00 BKO
. IMCL = Maximum Contaminant Level
ND = None Detected Page 2 of 2

201121-3soc




UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/11/00
Date Collected: 11/20/00
Time Collected: 1:10 PM

Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton
Attn: Bob Patterson

Stillman Well 112000

500 SW Dorion Avenue Invoice#||
Pendleton, OR 97801 4691
Radon Matrix: Water
URC Sample #:{201121-3
Sample 1D:|Stillman Well 112000
|Analyte Method Code Results Units MCL Date Analyzed Analyst
Radon EPA 913.0 143121 [pCi/L * *

* Tests were performed by Truesdail Laboratories. Inc.

CL = Maximum Contaminant Level
IND = None Detected

201121-3rad
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

Sampled At:

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
Source Name: Pendleton, City of

Date Reported: 12/20/00

Date Collected: 11/20/00 -

Time Collected: 1:10 PM
Sampled By: RRSLLP

City of Pendleton
Attn: Bob Patterson

Stillman Well 112000

500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 4691
Volatile Organic Chemicals (VOC's) Method: EPA 524.2 Matrix: Water
URC Sample #:|201121-3 Date Analyzed:| 12/1/00
Sample ID:|Stillman Well 112000 Analyst:| BKO
REGULATED Code Results MCL
ANALYTES mg/L mg/L
1,1-Dichloroethylene 2977 ND@0.0005 0.007
1,1,1-Trichloroethane 2981 ND@0.0005 0.2
1,1,2-Trichloroethane 2985 ND@0.0005 0.005
1,2-Dichloroethane 2980 ND@0.0005 0.005
1,2-Dichloropropane 2983 ND@0.0005 0.005
1,2,4-Trichlorobenzene 2378 ND@0.0005 0.07
1,2-Dichlorobenzene 2968 ND@0.0005 0.6
1,4-Dichlorobenzene 2969 ND@0.0005 0.075
Benzene 2990 ND@0.0005 0.005
Carbon tetrachloride 2982 ND@0.0005 0.005
Chlorobenzene 2989 ND@0.0005 0.1
cis-1,2-Dichloroethylene 2380 ND@0.0005 0.07
Ethylbenzene 2992 ND@0.0005 0.7
Methylene chloride 2964 ND@0.0005 0.005
Styrene 2996 ND@0.0005 0.1
Tetrachloroethylene 2987 ND@0.0005 0.005
Toluene 2991 ND@0.0005 1.0
Total Xylenes 2955 ND@0.0005 10.0
trans-1,2-Dichloroethylene 2979 ND@0.0005 0.005
Trichloroethylene 2984 ND@0.0005 0.005
Vinyl chloride 2976 ND@0.0005 0.002
- N
MCL = Maximum Contaminant Level
IND = None Detected at level indicated. Page 1of2  Approved By{ 7%
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

VOLATILE ORGANIC CHEMICALS (VOC'S) - Unregulated

Method: EPA 524.2

Matrix: Water

URC Sample #:1201121-3
Sample ID:|Stillman Well 1
UNREGULATED Code Results
ANALYTES mg/L
Chloroform 2941 0.0025
Bromodichloromethane 2943 0.0023
Dibromochloromethane 2944 0.0025
Bromoform 2942 0.0006
Chloromethane 2210 ND@0.0005
Bromomethane 2214 ND@0.0005
Chloroethane 2216 ND@0.0005
2,2-Dichloropropane 2416 ND@0.0005
1,1-Dichloropropene 2410 ND@0.0005
1,1-Dichloroethane 2978 ND@0.0005
Dibromomethane 2408 ND@0.0005
cis-1,3-Dichloropropene 2413 ND@0.0005
trans-1,3-Dichloropropene 2224 ND@0.0005
1,3-Dichloropropane 2412 ND@0.0005
1,1,1,2-Tetrachloroethane 2986 ND@0.0005
1,1,2,2-Tetrachloroethane 2988 ND@0.0005
1,2,3-Trichloropropane 2414 ND@0.0005
Bromobenzene 2993 ND@0.0005
2-Chiorotoluene 2965 . ND@0.0005
4-Chlorotoluene 2966 ND@0.0005
1,3-Dichlorobenzene 2967 ND@0.0005
MCL = Maximum Contaminant Level
IND = None Detected Page 2 of 2

201121-3voc




UMPQUA Research Company REPORT
P.O. Box 609 - 626 Division Street "
Myrtle Creek, OR 97457
(541) 863-5201 Fax: (541) 863-6199
OREGON STATE CERTIFIED LAB #015 Date Reported: 12/23/00 ]
: PWS#: Date Collected: 11/20/00
PWS Name: Time Collected: 1:10 PM
Sampled At: Sampled By: RRSLLP
Mailing Address for Report Sample Information
City of Pendleton Stillman Well 112000
Attn: Bob Patterson
500 SW Dorion Avenue Invoicef
Pendleton, OR 97801 4691
Miscellaneous Matrix:
URC Sample #:{201121-3
Sample ID:|Stillman Well
Analyte Method Code Results Units MCL Date Analyzed Analyst
ydrogen Sulfide SM 45008™ ND@0. 1 |mg/L 11/29/00 | BKO

IMCL = Maximum Contaminant Level
ND = None Detected

Single
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

_(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWSH#: 4100613

PWS Name: Pendleton, City of

Sampled At:

Date Reported: 12/20/00
Date Collected: 11/20/00
Time Collected: 1:10 PM

Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton Stillman Well 112000
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 4691
Total Trihalomethanes Matrix: Drinking Water
URC Sample #:]201121-3
Sample ID:|Stillman Well 112000
Analyte Method Results Units MCL Date Analyzed Analyst
Chloroform EPA 5242 0.0030|mg/L 12/01/00 BKO
Bromodichloromethane EPA 5242 0.0029{mg/L 12/01/00 BKO
Dibromochloromethane EPA 524.2 0.0025 [mg/L 12/01/00 BKO
Bromoform EPA 524.2 0.0009 {mg/L 12/01/00 BKO
Total Trihalomethanes EPA 524.2 0.0093 |mg/L. 12/01/00 BKO
-
r»
02
Wo
|
SO <\
MCL = Maximum Contaminant Level <
IND = None Detected A Approved By: 1

201121-3tthm
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #01S
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/13/00
Date Collected: 11/29/00

Time Collected: 9:49 AM

Sampled By: RR & LP

Mailing Address for Report

Sample Information

City of Pendleton Stillman Well
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#||
Pendleton, OR 97801 4691
Extended Inorganics Matrix: Drinking Water
URC Sample #:{201121-3
Sample ID:]Stillman Well
Analyte Method Results Units MCL Date Analyzed | Analyst
Dissolved Oxygen SM 5210B 6.3 |mg/L 12/01/00 MLH
Turbidity SM 2130 0.53|NTU 12/01/00 MLH
MBAS SM 5540C} ND@0.02 mg/L as LA 12/01/00 MLH
Color SM 2120B ND(@S |Color Units 12/01/00 | MLH
Odor SM 2150B 4.0|TON 12/01/00 MLH
Total Alkalinity (as CaCO;) EPA 310.1 111 |mg/L 12/08/00 | MLH
Corrosivity SM 2330B -0.57|s1 12/11/00 KSO
-[[Chloride EPA 300.0 9.28 \mg/L 11/21/00 KSO
-[Hardness (as CaCO;) SM 2340C 94.0 | mg/L 12/11/00 MLH
Calcium SM3111B 42.2 \mg/L 12/04/00 JMR
Aluminum EPA 200.9 ND@0.005 |mg/L 12/04/00 JMR
Copper EPA 200.9 ND@O0.01 |mg/L 12/01/00 IMR
Iron EPA 200.9 ND@.02 |mg/L 12/04/00 JMR
Manganese EPA 200.9 ND@0.01 {mg/L 12/01/00 JMR
Silver EPA 200.9 ND@0.01 |mg/L 12/05/00 JMR
Zinc SM3111B|  ND@0.02|mgL 12/04/00 | JMR
Total Dissolved Solids SM 2540C 210{mg/L 12/05/00 MLH
Bicarbonate (as CaCO;) EPA 310.1 138 |mg/L 12/08/00 MLH
Carbonate (as CaCQs) EPA 310.1 ND@3 |mg/L 12/08/00 MLH
t&mmom'a SM 4500NH3 0.069 |mg/L 12/08/00 MLH
Total Phosphorus SM 4500P 0.023 [mg/L 12/04/00 MLH
Potassium SM 3111B 5.78 mg/L 12/04/00 JIMR
Magnesium EPA 242.1 7.76|mg/L 12/04/00 | JMR

ND = None Detected

CL = Maximum Contaminant Level

N

201121-3sec
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- UMPQUA Research Company

P.O. Box 609 - 626 Division Strecet

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015 Date Reported: 12/13/00
PWS#: 4100613 Date Collected: 11/20/00
Source Name: Pendleton, City of Time Collected: 1:10 PM
Sampled At: Sampled By: RRSLLP
City of Pendleton Stillman Well 112000
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#
Pendleton, OR 97801
Inorganic Chemicals (I0C's) Matrix: Water
URC Sample #:] 201121-3
Sample ID:] Stillman Well
Analyte Code/Method Results Units MCL Date Analyzed Analyst
(EPA unless marked), N
pH SM 4500-H+ 7.2 pHUnits | 6.5-8.5 11/21/00 MLH
Specific Conductance SM 2510A 312 pmho/cm | <500 11/21/00 MLH
Antimony 1074/ 200.9 ND@0.003 [mg/L 0.006 11/30/00 IMR
Arsenic 1005 /200.9 ND@0.01  |mg/L 0.05 11/30/00 JMR
Barium 1010/ SM3113B {0.21 mg/L 2.0 11/27/00 JMR
Beryllium 1075/200.9 ND@0.0002 |mg/L 0.004 12/05/00 JMR
Cadmium 1015/200.9 ND@0.001 mg/L 0.005 11/30/00 IMR
Chromium 1020/ 200.9 ND@0.02  |mg/L 0.1 12/01/00 JMR
Lead 1030/200.9 ND@0.002 |mg/L 0.015 11/24/00 JMR
Mercury 1035/245.1 ND@0.001 |mg/L 0.002 12/08/00 IMR
Nickel 1036 /200.9 ND@0.02  |mg/L 0.1 11/30/00 JMR
Selenium 1045 /200.9 ND@0.003 |[mg/L 0.05 11/30/00 JMR
Sodium 1052/ SM3111B  129.7 mg/L 20 11/29/00 JMR
Thallium 1085 /200.9 ND@0.001 |mg/L 0.002 11/22/00 JIMR
Fluoride 1025 /300.0 0.39 mg/L 4.0 11/21/00 JMR
Nitrate as N 1040 / 300.0 1.09 mg/L 10.0 11/21/00 KSO
itrite as N 1041/ 300.0 0.022 mg/L 1.0 11/21/00 KSO
[Nitrate+Nitrite as N 1038 / 300.0 1.11 mg/L 10.0 11/21/00 KSO |
Sulfate 1055/300.0 16.7 mg/L 11/21/00 KSO
Cyanide 1024/SM4500CN IND@0.02  |mg/L 0.2 12/07/00 MLH
Silica 1049/SM4500Si |50.4 mg/L 11/30/00 KSO
MCL = Maximum Contaminant Level
IND = None Detected Approved B%

201121-3ioc



-UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015 Date Reported: 12/15/00
PWS#: 4100613 Date Collected: 11/20/00
Source Name: Pendleton, City of Time Collected: 11:45 AM
Sampled At: Sampled By: RRSLLP
City of Pendleton River at Intake
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#|
Pendleton, OR 97801 4691
Synthetic Organic Chemicals (SOC's) Matrix: Water
URC Sample #:| 201121-6
Sample ID: Intake
Analyte Code/Method Results| Units | MCL Date Analyzed Analyst
2,4-D 2105/515.1 ND@0.0002| mg/L. |0.07 12/05/00 BKO
2,4,5-TP (Silvex) 2110/515.1 ND@0.0004| mg/L ]0.05 12/05/00 BKO
Adipates 2035/525.2 ND@0.001| mg/L |0.4 12/01/00 BKO
[Alachlor (Lasso) 2051/525.2 ND@0.0004| mg/L ]0.002 12/01/00 BKO
Atrazine 2050/525.2 ND@0.0002| mg/L |0.003 12/01/00 BKO
Benzo(a)pyrene 2306/525.2 ND@0.00004| mg/L (0.0002 12/01/00 BKO
BHC-gamma (Lindane) 2010/525.2 ND@0.00002! mg/L. 10.0002 12/01/00 BKO
Carbofuran 2046/ 531.1 ND@0.001{ mg/LL {0.04 11/30/00 BKO
Chlordane 2959/508.1 ND@0.0004] mg/L |0.002 11/30/00 BKO
Dalapon 2031/515.1 ND@0.002| mg/LL |0.2 12/05/00 BKO
Dibromochloropropane(DBCP) 2931/504.1 ND@0.00002| mg/L [0.0002 12/04/00 BKO
Dinoseb 2041/515.1 ND@0.0004| mg/L [0.007 12/05/00 BKO
Diquat 2032/549.2 ND@0.0004| mg/L [0.02 12/01/00 BKO
Endothall 2033/548.1 ND@0.01{ mg/L (0.1 12/07/00 BEM
Endrin 2005/525.2 ND@0.00002| mg/L. (0.0002 12/01/00 BKO
Ethylene dibromide (EDB) 2946/ 504.1 ND@0.00001( mg/L [0.00005 12/04/00 BKO
Glyphosate 2034 /547 ND@0.01{ mg/L {0.7 12/10/00 BKO
Heptachlor epoxide 2067/525.2 ND@0.00002| mg/L [0.0002 12/01/00 BKO
Heptachlor 2065/525.2 ND@0.00004| mg/L (0.0004 12/01/00 BKO
Hexachlorobenzene 2274 /5252 ND@0.0001| mg/L ]0.001 12/01/00 BKO
exachlorocyclopentadiene 2042 /5252 ND@0.0002] mg/L |0.05 12/01/00 BKO
Methoxychlor 2015/525.2 ND@0.0002| mg/L |0.04 12/01/00 BKO
Pentachlorophenol 2326/515.1 ND@0.00008| mg/L. |0.001 12/05/00 BKO
Phthalates 2039/5252 ND@0.001| mg/L. |0.006 12/01/00 BKO
Picloram 2040/ 515.1 ND@0.0002] mg/L |0.5 12/05/00 BKO
Polychlorinatedbiphenyls-PCBs 2383/508.1 ND@0.0002| mg/L. {0.0005 11/30/00 BKO
Simazine 2037/7525.2 ND@0.0001| mg/L. {0.004 12/01/00 BKO
Toxaphene 2020/ 508.1 ND@0.001} mg/L |0. 003 11/30/00 BKO.
}Vydate (Oxamyl) 2036/531.1 ND@0.02| mg/L (02 11/30/00 BKO
CL = Maximum Contaminant Level N >
le = None Detected Page 1 of 2 Approved By: / 7 L
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REPORT

UMPQUA Research Company

P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199 __
SYNTHETIC ORGANIC CHEMICALS (SOC'S) - Unregulated

URC Sample #:] 201121-6
Sample ID: Intake

Unregulated SOC's Code/Method Results| Units | MCL | Date Analyzed | Analyst
3-Hydroxycarbofuran 2066 /531.1 ND@0.004 img/L 11/30/00 BKO
Aldicarb 2047 /531.1 ND@0.002 |mg/L 11/30/00 BKO
Aldicarb sulfoxide 2043 /531.1 ND@0.003 \mg/L 11/30/00 BKO
|Aldicarb sulfone 2044 /531.1 ND@0.001|mg/L 11/30/00 BKO
Aldrin 2356 /525.2 ND@0.0001 mg/L 12/01/00 BKO
Butachlor 2076 /525.2 ND@0.001 |mg/L 12/01/00 BKO
Carbaryl 2021/531.1 ND@0.004 |mg/L 11/30/00 BKO
Dicamba 2440/515.1 ND@0.0005 {mg/L 12/05/00 BKO
Dieldrin 2070/ 525.2 . ND@0.0001|mg/L 12/01/00 BKO
Methomy!l 2022/ 531.1 ND@0.004 mg/L 11/30/00 BKO
Metolachlor 2045/ 525.2 ND@0.002 mg/L 12/01/00 BKO
Metribuzin 2595/525.2 ND@0.001 img/L 12/01/00 BKO
Propachlor 2077 /5252 ND@0.001 |mg/L 12/01/00 BKO
MCL = Maximum Contaminant Level
ND = None Detected Page 2 of 2

201121-6soc
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-UMPQUA Research Company
P.O. Box 509 - 626 Division Street
Myrtle Creek, OR 97457
(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/12/00

Date Collected: 11/20/00

Time Collected: 11:45 AM
Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton River at Intake
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#|
Pendleton, OR 97801 4691
Radon Matrix: Water

URC Sample #:{201121-6

Sample ID:|Intake

Analyte Method Results Units MCL | DateAnalyzed | Analyst
Radon EPA 913.0 35+19|pCi/L * *

*Tests were performed by Truesdail Laboratories, Inc.

IMCL = Maximum Contaminant Level
IND = None Detected

201121-6rad
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

'REPORT

OREGON STATE CERTIFIED LAB #0135
PWS#: 4100613
Source Name: Pendleton, City of
Sampled At:

Date Reported: 12/20/00

Date Collected: 11/20/00

Time Collected: 11:45 AM
Sampled By: RRSLLP

City of Pendleton
Attn: Bob Patterson

River at Intake

S00 SW Dorion Avenue Invoice#

Pendleton, OR 97801 4691

Volatile Organic Chemicals (VOC's) Method: EPA 524.2 Matrix: Water
URC Sample #:/201121-6 Date Analyzed:| 12/1/00

Sample ID:|Intake Analyst:| BKO

REGULATED Code Results MCL

ANALYTES mg/L mg/L

1,1-Dichloroethylene 2977 ND@0.0005 0.007

1,1,1-Trichloroethane 2981 ND@0.0005 0.2 .

1,1,2-Trichloroethane 2985 ND@0.0005 0.005

1,2-Dichloroethane 2980 ND@O0.0005 0.005

1,2-Dichloropropane 2983 ND@0.0005 0.005

1,2,4-Trichlorobenzene 2378 ND@0.0005 0.07

1,2-Dichlorobenzene 2968 ND@0.0005 0.6

1,4-Dichlorobenzene 2969 ND@0.0005 0.075

Benzene 2990 ND@0.0005 0.005

Carbon tetrachloride 2982 ND@0.0005 0.005

Chlorobenzene 2989 ND@0.0005 0.1

cis-1,2-Dichloroethylene 2380 ND@0.0005 0.07

Ethylbenzene 2992 ND@0.0005 0.7

Methylene chloride 2964 ND@0.0005 0.005

Styrene 2996 ND@0.0005 0.1

Tetrachloroethylene 2987 ND@0.0005 0.005

Toluene 2991 ND@0.0005 1.0

Total Xylenes 2955 ND@0.0005 10.0

trans-1,2-Dichloroethylene 2979 ND@0.0005 0.005

Trichloroethylene 2984 ND@0.0005 0.005

Vinyl chloride 2976 ND@0.0005 0.002

MCL = Maximum Contaminant Level
IND = None Detected at level indicated.

(\ Ar P
Page 1 of2 _ Approved By:/\}> (_& ég—

201121-6voc
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

VOLATILE ORGANIC CHEMICALS (VOC'S) - Unregulated

Method: EPA 524.2

Matrix: Water

URC Sample #:|201121-6
Sample ID:|Intake
UNREGULATED Code Results
ANALYTES mg/L
Chloroform 2941 ND@0.0005
Bromodichloromethane 2943 ND@0.0005
Dibromochloromethane 2944 ND@0.0005
Bromoform 2942 ND@0.0005
Chloromethane 2210 ND@0.0005
Bromomethane 2214 ND@0.0005
Chloroethane 2216 ND@0.0005
2,2-Dichloropropane 2416 ND@0.0005
1,1-Dichloropropene 2410 ND@0.0005
1,1-Dichloroethane 2978 ND@0.0005
Dibromomethane 2408 ND@0.0005
cis-1,3-Dichloropropene 2413 ND@0.0005
trans-1,3-Dichloropropene 2224 ND@0.0005
1,3-Dichloropropane 2412 ND@0.0005
1,1,1,2-Tetrachloroethane 2986 ND@0.0005
1,1,2,2-Tetrachloroethane 2988 ND@0.0005
1,2,3-Trichloropropane 2414 ND@0.0005
Bromobenzene 2993 ND@0.0005
2-Chlorotoluene 2965 ND@0.0005
4-Chlorotoluene 2966 ND@0.0005
1,3-Dichlorobenzene 2967 ND@0.0005
CL = Maximum Contaminant Level
I\l:lD = None Detected Page 2 of 2

201121-6voc
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015

Date Reported: 12/23/00

PWSH#: Date Collected: 11/20/00
PWS Name: Time Collected: 1:10 PM
Sampled At: Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton
Attn: Bob Patterson

Intake at River

500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 4691
Miscellaneous Matrix: Water
URC Sample #:]201121-6
Sample ID:|Intake
Analyte Method Code Results Units MCL | Date Analyzed | Analyst
Hydrogen Sulfide SM 45008 ND@0.1 |mg/L 11/29/00 | BKO

MCL = Maximum Contaminant Level

ND = None Detected

Approved BY&‘

Single



‘UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/20/00
Date Collected: 11/20/00
Time Collected: 11:45 AM

Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton River at Intake

Attn: Bob Patterson

500 SW Dorion Avenue Invoice#|
Pendleton, OR 97801 4691
Total Trihalomethanes Matrix: Drinking Water

URC Sample #:)201121-6
Sample ID:|Intake
Analyte Method Results Units MCL | Date Analyzed | Analyst
Chloroform EPA 524.2] ND@0.0005 |mg/L 12/01/00 BKO
Bromodichloromethane EPA 524.2] ND@0.0005|mg/L 12/01/00 BKO
Dibromochloromethane EPA 5242 ND@0.0005 |mg/L 12/01/00 BKO
Bromoform EPA 524.2] ND@O0.0005 mg/L 12/01/00 BKO
Total Trihalomethanes EPA 5242 ND@0.0020|mg/L 12/01/00 BKO
e p
CL = Maximum Contaminant Level
= None Detected Approved By:

201121-6tthm
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UMPQUA Research Company
P.0O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

[OREGON STATE CERTIFIED LAB #015

PWS#: 4100613

Date Reported: 12/13/00
Date Collected: 11/29/00
Time Collected: 10:38 AM

PWS Name: Pendleton, City of
Sampled At: Sampled By: RR & LP
Mailing Address for Report Sample Information
City of Pendleton River at Intake
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 4691
Extended Inorganics Matrix: Drinking Water
URC Sample #:|201121-6
Sample ID:|Intake
Analyte Method Results Units MCL | DateAnalyzed | Analyst
Dissolved Oxygen SM 5210B 11.4|mg/L 12/01/00 MLH
Turbidity SM 2130 2.32|NTU 12/01/00 MLH
MBAS SM 5540C 0.062|mg/L as LA 12/01/00 MLH
Color SM 2120B ND@S5 |Color Units 12/01/00 MLH
Odor SM 2150B 3.0/ TON 12/01/00 MLH
Total Alkalinity (as CaCO3) EPA 310.1 32.1|mg/L 12/08/00 MLH
Corrosivity SM 2330B -1.4|81 12/11/00 KSO
Chloride EPA 300.0 1.89 |mg/L 11/21/00 KSO
Hardness (as CaCO;) SM 2340C 31.0/mg/L 12/11/00 MLH
Calcium SM 3111B 9.06 |mg/L 12/04/00 JMR
Aluminum EPA 200.9 ND@0.005 |mg/L 12/04/00 JMR
Copper EPA 200.9 ND@0.01 |mg/L 12/01/00 JMR
Iron EPA 200.9 0.050 |mg/L 12/04/00 JMR
Manganese EPA 200.9 ND@0.01 [mg/L 12/01/00 JMR
Silver EPA 200.9 ND@0.01 |mg/L 12/05/00 JMR
Zinc SM3111B ND@0.02 |mg/L 12/04/00 JMR
Total Dissolved Solids SM 2540C 80.0 mg/L 12/05/00 MLH
Bicarbonate (CaCO;) EPA 310.1 38.7|mg/L 12/08/00 MLH
Carbonate (CaCOj) EPA 310.1 ND@3 |mg/L 12/08/00 MLH
'Ammonia SM 4500NH3 ND@0.06 |mg/L 12/08/00 MLH
Total Phosphorus SM 4500P 0.023 |mg/L 12/04/00 MLH
Potassium SM3111B 1.85|mg/L 12/04/00 JMR
Magnesium EPA 242.1 3.16|mg/L 12/04/00 JMR

MCL = Maximum Contaminant Level
IND = None Detected

Approved By: M‘

201121-6sec
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015 Date Reported: 12/13/00
PWSH#: 4100613 Date Collected: 11/20/00
Source Name; Pendleton, City of Time Collected: 11:45 AM
Sampled At: Sampled By: RRSLLP
City of Pendleton River at Intake
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#
Pendleton, OR 97801
Inorganic Chemicals (I0C's) Matrix:
URC Sample #:| 201121-6
Sample ID: Intake
Analyte Code/Method Results Units MCL Date Analyzed Analyst
(EPA unless marked)
pH SM 4500-H+ 7.5|pH Units | 6.5-8.5 11/21/00 MLH
Specific Conductance SM 2510A 85(umho/cm | <500 11/21/00 MLH
Antimony 1074 /200.9 ND@0.003 [mg/L 0.006 11/30/00 JMR
senic 1005 /200.9 ND@0.01 |mg/L 0.05 11/30/00 IMR
Barium 1010/ SM3113B 0.149|mg/L. 2.0 11/27/00 IMR
Beryllium 1075/200.9 ND@0.0002|mg/L 0.004 12/05/00 JMR
Cadmium 1015/200.9 ND@0.001 |mg/L 0.005 11/30/00 -| JMR
Chromium 1020 /200.9 ND@0.02 |mg/L 0.1 12/01/00 JMR
Lead 1030/200.9 ND@0.002|mg/L 0.015 11/24/00 JIMR
Mercury 1035/245.1 ND@0.001 {mg/L 0.002 12/08/00 JMR
Nickel 1036 / 200.9 ND@0.02|mg/L 0.1 11/30/00 | JMR
Selenium 1045 /200.9 ND@0.003 [mg/L 0.05 11/30/00 JMR
Sodium 1052/ SM3111B 5.74|mg/L 20 11/29/00 JMR
Thallium 1085 /200.9 ND@0.001 |mg/L 0.002 11/22/00 JIMR
Fluoride 1025 /300.0 0.10{mg/L - 4.0 11/21/00 IMR
itrate as N 1040/ 300.0 ND@O.I mg/L 10.0 11/21/00 KSO
Nitrite as N 1041/ 300.0 ND@0.01 |mg/L 1.0 11/21/00. | KSO
Nitrate+Nitrite as N 1038 /300.0 ND@0.1|mg/L 10.0 11/21/00 KSO
Sulfate 1055/ 300.0 1.81|mg/L 11/21/00 KSO
Cyanide 1024/SM4500CN ND@0.02|mg/L 0.2 12/07/00 MLH
Silica 1049/SM45008Si 29.8 11/30/00 KSO
S B o
CL = Maximum Contaminant Level
III:'D = None Detected Approved By: Zb

01121-610c
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #01S Date Reported: 12/15/00
PWS#: 4100613 Date Collected: 11/20/00
Source Name: Pendleton, City of Time Collected: 9:40 AM
Sampled At: Sampled By: RRSLLP
City of Pendleton
Attn: Bob Patterson City Shop
500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 | 4691
Synthetic Organic Chemicals (SOC's) Matrix: Water
URC Sample #:] 201121-4
: Sample ID:| City Shop
Analyte Code/Method Results| Units | MCL Date Analyzed Analyst
2,4-D 2105/515.1 ND@0.0002| mg/L. ]0.07 12/05/00 BKO
2,4,5-TP (Silvex) 2110/515.1 ND@0.0004| mg/L |0.05 12/05/00 BKO
Adipates 2035/525.2 ND@0.001| mg/LL 0.4 12/01/00 BKO
Alachlor (Lasso) 2051/525.2 ND@0.0004] mg/L |0.002 12/01/00 BKO
Atrazine 2050/525.2 ND@0.0002| mg/L ]0.003 12/01/00 BKO
Benzo(a)pyrene 2306/525.2 ND@0.00004| mg/L. |{0.0002 12/01/00 BKO
BHC-gamma (Lindane) 2010/525.2 ND@0.00002{ mg/L. {0.0002 12/01/00 BKO
Carbofuran 2046/ 531.1 ND@0.001] mg/L |0.04 11/30/00 BKO
Chlordane 2959/508.1 ND@0.0004| mg/L |0.002 11/30/00 BKO
Dalapon 2031/515.1 ND@0.002) mg/L. 0.2 12/05/00 BKO
Dibromochloropropane(DBCP) 2931/504.1 ND@0.00002| mg/L |0.0002 12/05/00 BKO
Dinoseb 2041/515.1 ND@0.0004| mg/L. |0.007 12/05/00 BKO
Diquat 2032/549.2 ND@0.0004| mg/L |0.02 12/01/00 BKO
Endothall 2033/548.1 ND@0.01] mg/L |0.1 12/07/00 BEM
Endrin 2005/525.2 ND@0.00002| mg/L. |0.0002 12/01/00 BKO
Ethylene dibromide (EDB) 2946/ 504.1 ND@0.00001| mg/L |0.00005 12/04/00 BKO
Glyphosate 2034 /547 ND@0.01| mg/L [0.7 12/010 BKO
Heptachlor epoxide 2067 /525.2 ND@0.00002| mg/L. {0.0002 12/01/00 BKO
Heptachlor 2065/525.2 ND@0.00004| mg/L |0.0004 12/01/00 BKO
Hexachlorobenzene 2274 /525.2 ND@0.0001| mg/L. |0.001 12/01/00 BKO
Hexachlorocyclopentadiene 2042/525.2 ND@0.0002| mg/L |0.05 12/01/00 BKO
Methoxychlor 2015/525.2 ND@0.0002{ mg/L [0.04 12/01/00 BKO
Pentachlorophenol 2326/515.1 ND@0.00008| mg/L [0.001 12/05/00 BKO
Phthalates 2039/525.2 ND@0.001| mg/L. |0.006 12/01/00 BKO
Picloram 2040/515.1 ND@0.0002{ mg/L |0.5 12/05/00 BKO
Polychlorinatedbiphenyls-PCBs 2383/508.1 ND@0.0002| mg/L [0.0005 11/30/00 BKO
Simazine 2037/525.2 ND@0.0001| mg/L |0.004 12/01/00 BKO
[ Toxaphene 2020/508.1 ND@0.001] mg/L [0.003 11/30/00 BKO
Vydate (Oxamyl) 2036/531.1 ND@0.002| mg/L 11/30/00 BKO

MCL = Maximum Contaminant Level

ND = None Detected

Page 1 of 2 Approved By: r

O
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UMPQUA Research Company REPORT
P.O. Box 609 - 626 Division Street : .
Myrtle Creek, OR 97457
(541) 863-5201 Fax: (541) 863-6199
SYNTHETIC ORGANIC CHEMICALS (SOC'S) - Unregulated
URC Sample #:] 201121-4
Sample ID:| City Shop
Unregulated SOC's Code/Method Results| Units | MCL | Date Analyzed | Analyst
3-Hydroxycarbofuran 2066/ 531.1 ND@0.004 |mg/L 11/30/00 BKO
Aldicarb 2047/ 531.1 ND@0.002 |mg/L 11/30/00 BKO
Aldicarb sulfoxide 2043 /531.1 ND@0.003 [ mg/L 11/30/00 BKO
dicarb sulfone 2044 /531.1 ND@0.001 jmg/L 11/30/00 BKO
Aldrin 2356/525.2 ND@0.0001 |mg/L 12/01/00 BKO
Butachlor 2076 /525.2 ND@0.001 mg/L 12/01/00 BKO
Carbaryl 2021/531.1 ND@0.004 jmg/L 11/30/00 BKO
Dicamba 2440/515.1 ND@0.0005 {mg/L 12/05/00 BKO
Dieldrin 2070/525.2 ND@0.0001|{mg/L 12/01/00 BKO
Methomyl 2022/531.1 ND@0.004 mg/L 11/30/00 BKO
Metolachlor 204575252 ND@0.002{mg/L 12/01/00 BKO
Metribuzin 259575252 ND@0.001 [mg/L 12/01/00 BKO
Propachlor 207775252 ND@0.001 {mg/L 12/01/00 BKO
.
MCL = Maximum Contaminant Level
ND = None Detected Page 2 of 2

201121-4soc
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/11/00

Date Collected: 11/20/00

Time Collected: 9:40 AM
Sampled By: RRSLLP .

Mailing Address for Report

Sample Information

City of Pendleton City Shop
Attn: Bob Patterson 112000
500 SW Dorion Avenue Invoice#|
Pendleton, OR 97801 4691f
Radon Matrix: Water

URC Sample #:{201121-4

Sample ID:]City Shop

Analyte Method Results Units MCL | DateAnalyzed | Analyst
Radon EPA 913.0 75+20|pCi/L * *

*Tests were performed by Truesdail Laboratories. Inc.

—

IMCL = Maximum Contaminant Level

ND = None Detected

e~

201121-4rad



UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
Source Name: Pendleton, City of
Sampled At:

Date Reported: 12/20/00
Date Collected: 11/20/00
Time Collected: 1:10 AM

Sampled By: RRSLLP

City of Pendleton
Attn: Bob Patterson
500 SW Dorion Avenue
Pendleton, OR 97801

Invoice#

4691

Volatile Organic Chemicals (VOC's)

Method: EPA 524.2

Matrix: Water

URC Sample #:/201121-4 Date Analyzed:| 12/1/00
Sample ID:|City Shop Analyst:| BKO

REGULATED Code Results MCL
ANALYTES mg/L mg/L
1,1-Dichloroethylene 2977 ND@0.0005 0.007
1,1,1-Trichloroethane 2981 ND@0.0005 0.2
1,1,2-Trichloroethane 2985 ND@0.0005 0.005
1,2-Dichloroethane 2980 ND@0.0005 0.005
1,2-Dichloropropane 2983 ND@0.0005 0.005
1,2,4-Trichlorobenzene 2378 ND@0.0005 0.07
1,2-Dichlorobenzene 2968 ND@0.0005 0.6
1,4-Dichlorobenzene 2969 ND@0.0005 0.075
Benzene 2990 ND@0.0005 0.005
Carbon tetrachloride 2982 ND@0.0005 0.005
Chlorobenzene 2989 ND@0.0005 0.1
cis-1,2-Dichloroethylene 2380 ND@0.0005 0.07
Ethylbenzene 2992 ND@0.0005 0.7
Methylene chloride 2964 ND@0.0005 0.005
Styrene 2996 ND@0.0005 0.1
Tetrachloroethylene 2987 ND@0.0005 0.005
Toluene 2991 ND@0.0005 1.0
Total Xylenes 2955 ND@0.0005 10.0
trans-1,2-Dichloroethylene 2979 ND@0.0005 0.005
Trichloroethylene 2984 ND@0.0005 0.005
Vinyl chloride 2976 ND@0.0005 0.002

MCL = Maximum Contaminant Level
ND = None Detected at level indicated.

e 62 ppmeann YL L

Y0T121-4voc
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UMPQUA Research Company REPORT
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

VOLATILE ORGANIC CHEMICALS (VOC'S) - Unregulated

Method: EPA 524.2 Matrix: Water
URC Sample #:1201121-4
Sample ID:|City Shop

UNREGULATED Code Results
ANALYTES mg/L
Chloroform 2941 0.0130
Bromodichloromethane 2943 0.0030
Dibromochloromethane 2944 ND@0.0005
Bromoform 2942 ND@0.0005
Chloromethane 2210 ND@0.0005
Bromomethane 2214 ND@0.0005
Chloroethane 2216 ND@0.0005
2,2-Dichloropropane 2416 ND@Q0.0005
1,1-Dichloropropene 2410 - ND@0.0005
1,1-Dichloroethane 2978 ND@0.0005
Dibromomethane 2408 ND@0.0005
cis-1,3-Dichloropropene 2413 ND@0.0005
trans-1,3-Dichloropropene 2224 ND@0.0005
1,3-Dichloropropane ' 2412 ND@0.0005
1,1,1,2-Tetrachloroethane 2986 ND@0.0005
1,1,2,2-Tetrachloroethane 2988 ND@0.0005
1,2,3-Trichloropropane 2414 ND@0.0005
Bromobenzene 2993 ND@0.0005
2-Chlorotoluene 2965 ND@0.0005
4-Chlorotoluene 2966 ND@0.0005
1,3-Dichlorobenzene 2967 ND@0.0005

MCL = Maximum Contaminant Level
ND = None Detected Page 2 of 2

201121-4dvaoac



S

r

r

UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015

Date Reported: 12/23/00

PWSH: Date Collected: 11/20/00
PWS Name: Time Collected: 1:10 PM
Sampled At: Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton City Shop

Attn: Bob Patterson

500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 4691
Miscellaneous Matrix:

URC Sample #:{201121-4
Sample ID:|City Shop

Analyte Method Code Results Units MCL Date Analyzed Analyst
Hydrogen Sulfide SM 45008 ND@0.1 |mg/L 11/29/00 | BKO
|

MCL = Maximumn Contaminant Level
IND = None Detected

Approved B&%_J

Single
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

" REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/20/00
Date Collected: 11/20/00
Time Collected: 9:40 AM

Sampled By: RRSLLP

Mailing Address for Report

Sample Information

City of Pendleton City Shop

Attn: Bob Patterson 112000

500 SW Dorion Avenue Invoice#
Pendleton, OR 97801 4691
Total Trihalomethanes Matrix: Drinking Water

URC Sample #:/1201121-4
Sample ID:|City Shop
Analyte Method Results Units MCL Date Analyzed Analyst
Chloroform EPA 524.2 0.0133 {mg/L 12/01/00 BKO
Bromodichloromethane EPA 5242 0.0029 {mg/L 12/01/00 BKO
Dibromochloromethane EPA 524.2] ND@0.0005|mg/L 12/01/00 BKO
Bromoform EPA 524.2] ND@0.0005 |mg/L 12/01/00 | BKO
Total Trihalomethanes EPA 5242 0.0162 |mg/L 12/01/00 BKO
’_‘
DS

IMCL = Maximum Contaminant Level

ND = None Detected

Approved By: g zé‘ L ;

201121-4tthm



'UMPQUA Research Company

P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457
(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015
PWS#: 4100613
PWS Name: Pendleton, City of
Sampled At:

Date Reported: 12/13/00
Date Collected: 11/29/00
Time Collected: 9:47 AM

Sampled By: RR & LP

Mailing Address for Report

Sample Information

City of Pendleton City Shop
Attn: Bob Patterson
500 SW Dorion Avenue Invoice#
Pendieton, OR 97801 4691
Extended Inorganics Matrix: Drinking Water

URC Sample #:1201121-4

Sample ID:]City Shop

Analyte Method Results Units MCL Date Analyzed | Analyst
Dissolved Oxygen SM 5210B 8.4 mg/L 12/01/00 | MLH
Turbidity SM 2130 2.66 |NTU 12/01/00 MLH
MBAS SM 5540C ND@0.02 mg/L as LA 12/01/00 MLH
Color SM 2120B} ND@S5 |Color Units 12/01/00 { MLH
Odor SM 2150B 2.0|TON 12/01/00 MLH
Total Alkalinity (as CaCOs) EPA 310.1 57.1|mg/L 12/08/00 MLH
Corrosivity SM 2330B -2.1|SI 12/11/00 KSO
Chioride EPA 300.0 2.82|mg/L 11/21/00 KSO
Hardness (as CaCO;) SM 2340C 62.4{mg/L 12/11/00 MLH
[Calcium SM 3111B 12.8 mg/L 12/04/00 IMR
Aluminum EPA 200.9] ND@O0.005|mg/L 12/04/00 JMR
Copper EPA 200.9 ND@0.01|mg/L 12/01/00 JMR
Iron EPA 200.9 0.227 |mg/L 12/04/00 JMR
Manganese EPA 200.9 ND@0.01 |mg/L 12/01/00 JMR
Silver EPA 200.9 ND@Q0.01 {mg/L 12/05/00 JMR
Zinc SM 3111B ND@0.02 |mg/L 12/04/00 JMR
Total Dissolved Solids SM 2540C 87.0|mg/L 12/05/00 MLH
Bicarbonate (CaCO») EPA 310.1 71.7 | mg/L 12/08/00 MLH |
Carbonate (CaCO;) EPA 310.1 ND@3 |mg/L 12/08/00 MLH
Ammonia SM 4500NH3 ND@0.05 |mg/L 12/08/00 MLH
Total Phosphorus SM 4500P 0.045 \mg/L 12/04/00 MLH
Potassium SM 3111B 2.44|mg/L 12/04/00 JMR
Magnesium EPA 242.1 4.64|mg/L 12/04/00 JMR

IND = None Detected

IMCL = Maximum Contaminant Level

201121-4sec
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UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAB #015 Date Reported: 12/13/00
PWSH#: 4100613 Date Collected: 11/20/00
Source Name: Pendleton, City of Time Collected: 9:40 AM
Sampled At: Sampled By: RRSLLP
City of Pendleton City Shop
Attn: Bob Patterson 112000
500 SW Dorion Avenue Invoice#|
Pendleton, OR 97801
Inorganic Chemicals (IOC's) Matrix:
URC Sample #| 201121-4
Sample ID:} City Shop
Analyte Code/Method Results Units MCL Date Analyzed Analyst
(EPA unless marked)
pH SM 4500-H+ 6.4!pH Units | 6.5-8.5 11/21/00 MLH
Specific Conductance SM 2510A 110{pmho/cm <500 11/21/00 MLH
Antimony 1074/ 200.9 ND@0.003 [mg/L 0.006 11/30/00 IMR
Arsenic 1005 /200.9 ND@0.01 |mg/L 0.05 11/30/00 JIMR
Barium 1010/ SM3113B 1.25|mg/L 2.0 11/27/00 IMR
Beryllium 1075 /200.9 ND@0.0002|mg/L 0.004 12/05/00 JMR
Cadmium 1015/200.9 ND@0.001 |mg/L 0.005 11/30/00 JMR
Chromium 1020/ 200.9 ND@0.02 {mg/L 0.1 12/01/00 IMR
Lead 1030 /200.9 ND@0.002 |mg/L 0.015 11/24/00 JMR
Mercury 1035/245.1 ND@0.001 [mg/L 0.002 12/08/00 IMR
Nickel 1036 /200.9 ND@0.02 mg/L 0.1 11/30/00 JMR
Selenium 1045 /200.9 ND@0.003 {mg/L 0.05 11/30/00 IMR
Sodium 1052 / SM3111B 5.41 mg/L 20 11/29/00 JMR
Thallium 1085 /200.9 ND@0.001 mg/L 0.002 11/22/00 JMR
Fluoride 1025 /300.0 0.11|mg/L 4.0 11/21/00 JMR
Nitrate as N 1040/ 300.0 0.57|mg/L 10.0 11/21/00 KSO
Nitrite as N 1041 /300.0 ND@0.01|mg/L 1.0 11/21/00 KSO
Nitrate+Nitrite as N 1038 / 300.0 0.57 |mg/L 10.0 11/21/00 KSO
Sulfate 1055/ 300.0 1.71|mg/L 11/21/00 KSO
Cyanide 1024/SM4500CN ND@0.02{mg/L 0.2 12/07/00 MLH
Silica 1049/SM4500Si 40.2 11/30/00 KSO
CL = Maximum Contaminant Level
IND = None Detected Approved By:

201121-410c



1OREGON STATE CERTIFIED LAB_ 7015
- PWSH: 4100613 -

HDATIERY S

Date Reported: 12/15/00 -~

‘Date Collected: 11/29/00

¥ SouFce Name: Pendleton, City of Time Collected: Various - -
: Saxgpled At Sampled By: RRLP
Clty of Pendleton : |
Attn: Bob Patterson . .
. 500 SW Dorion Avenue Invoice#
"!frendleton, OR 97801 - 4761
. Total Organic Carbon - Low Level (0.1) Matrix: Water
URC Sample #:] 201130-25 | 201130-26 | 201130-27 201130-28

J' Sample ID:] River At Intake | StillmanWell. | CityShop  |Spring at Mission
TURC Sample# Units Results Results |  Results Results Method | Anslyzed  Analyst
. Total Organic Carbon mg/L 20 1.0{ 1.9 1.8 SM5310C{11/30/00| JTH
%T ,
:L N~
MCL = Maximum Contaminant Level
ﬁ = None Detected At Level Indicated Approved By:

201130-25



TRANSMISSION ELECTRON MICROSCOPY

| ANALYTICAL REPORT
- Contact:  Ms. Lisa Johnson ; ,
Address: Umpqua Research Co. Report No.: 25455
- PO Box 609 / 626 N.E. Division St. ' : Date:  Dec.2]-00
Myrtle Creek, OR 97457 ' ' :
) Total Samples Analyzed: 4

Job Site / :
- No. Sample Collector:
Laboratory Sample # 314-035-001
= WATER SAMPLE DATA
Date/Time Collected Nov-29-00 ; 10:36am Volume Submitted (ml) 1000
e Date/Time Lab Received Dec-04-00 , 11:00am Volume Filtered (ml) 15
Date/Time Filtered Dec-04-00 ; 4:30pm Filter & Pore Size MCE0.22um
- Date/Time Analyzed Dec-21-00 ; 10:00am UV/Ozone Treated: —YES
- IDENTIFIED STRUCTURES (>10um) CALCULATED ASBESTOS
ASBESTOS OTHER STRUCTURE CONCENTRATION (>10um)
- CHRYS| AMPH |AMBIG | NON-ASB CHRYS | AMPH TOTAL

NSD " NSD NSD NSD 1 <0.2 MFL < 0.2 MFL < 0.2 MFL

H
-

No Asbestos Detected. UV-Ozone Treated. } Filter Loading: HEAVY
COMMENTS SAED Photo ID Nos.
; TEM /ANALYTICAL PARAMETERS
t Grid Openings Scanned at 10,000X 8 Analytical Sensitivity 0.2 MFL
1 Grid Opening Area (mm2)  0.0097 . 95% UCL 064 MFL
Scan Area (mm2) 0.0776 95% LCL 00  MFL
b
NOTATION KEY
i hrys. - Chrysotile Asbestos 1 um = 1 micron = 0.001 mm AT L
“Amph. - Amphibole Asbestos  MFL = Millions of Fibers per Lite A ALY ST SIGNATUR
NSD - No Structures Detected  UCL = Upper Confidence Leve 4 ~
{ {mm= 1 millimeter LCL = Lower Confidence Levd “AJ A
[ : _ LABMANAGER SIGNATUR
. ASBESTOS TEM LABORATORIES, INC. 1409 FIFTH STR Y, CA 94710  (510) 528-0108



- . TRANSMISSION ELECTRON MICROSCOPY

Amph Amphibole Asbestos
NSD - No Structures Detected
. 1 mm = 1 millimeter
-

L

| ANALYTICAL REPORT
~ Contact: ~ Ms. Lisa Johnson S B
" Address: - Umpqua Research Co. , Report No.: 25455
- ' PO Box 609/ 626 N.E. Division St. Date:  Dec2io0 |-
Myrile Creek, OR 97457 ' . b
f Job Site / . Total Samples Analyzed: 4
e No. Sample Collector:
; Laboratory Sample # 314-035—002
L WATER SAMPLE DATA
f Date/Time Collected Nov-29-00 , 9:47am Volume Submitted (ml) ___ 1000
- Date/Time Lab Received Dec-04-00 ;  11:00 am Volume Filtered (m1) 15
Date/Time Filtered Dec0400 ¢ 4:35pm Filter & Pore Size MCE0.22um
- Date/Time Analyzed Dec-21-00 ¢ 10:30am’ UV/Ozone Treated: ~ __YES
L » ,
IDENTIFIED STRUCTURES (>10um) CALCULATED ASBESTOS
ASBESTOS OTHER STRUCTURE CONCENTRATION (>10um)
w| [CHRYS| AMPH |AMBIG | NON-ASB CHRYS | AMPH | TOTAL
L NSD NSD NSD NSD < 0.2 MFL < 0.2 MFL < 0.2 MFL
H No Asbestos Detected. UV-Ozone Treated. | Filter Loading: HEAVY
L COMMENTS SAED Photo ID Nos.
H TEM / ANALYTICAL PARAMETERS
%‘ Grid Openings Scanned at 10,000X 8 | Analytical Sensitivity 0.2 MFL
Grid Opening Area (mm2)  0.0097 . 95% UCL 064 MFL
1 Scan Area (rom2) 0.0776 95% LCL 00 MFL
NOTATION KEY
- Chrysotile Asbestos 1 um = 1 micron = 0.001 mm

MFL = Millions of Fibers per Liter
UCL = Upper Confidence Level
LCL = Lower Confidence Level

mEfdANAGER S)GNA'I'ﬁIE
ASBESTOS TEM LABORATORIES, INC. 1409 FIFTH S ”BERKELEY, CA 94710 (510) 528-0108




TRANSMISSION ELECTRON MICROSCOPY

v ANALYTICAL REPORT
- Contact: Ms. Lisa Johnson
: Address: Umpqua Research Co. Report No.: 545
- PO Box 609 / 626 N.E. Division St. Date: 21-
Myrtle Creek, OR 97457 pee2l-00
. . Total Samples Analyzed: 4
Job Site /
™ No. : Sample Collector:
L | cLmNT sampLE # 0113023 SAMPLE LOCATION
& Laboratory Sample #  314-035-003
- WATER SAMPLE DATA
Date/Time Collected Nov-29-00 ; 9:04am Volume Submitted (ml) __1000
- Date/Time Lab Received Dec-04-00 , 11:00 am Volume Filtered (ml) 15
Date/Time Filtered Dec-05-00 ;  1:00pm Filter & Pore Size MCE0.22um
- Date/Time Analyzed Dec-21-00 , 11:00 am UV/Ozone Treated: —YES
IDENTIFIED STRUCTURES (>10um) CALCULATED ASBESTOS
ASBESTOS OTHER , STRUCTURE CONCENTRATION (>10um)
g :
- CHRYS| AMPH |AMBIG | NON-ASB CHRYS AMPH TOTAL
L NSD | NSD | NSD | NSD <02MFL | <02MFL | <02MFL
- No Asbestos Detected. UV-Ozone Treated. |Filter Loading: HEAVY
COMMENTS SAED Photo ID Nos.
(9
%‘H TEM/ ANALYTICAL PARAMETERS
Grid Openings Scanned at 10,000X 8 © Analytical Sensitivity 0.2 MFL
H Grid Opening Area (mm2)  0.0097 . 95% UCL 064 MFL
L Scan Area (mm2) 0.0776 95% LCL 0.0 MFL
; N
NOTATION KEY

LChrys. - Chrysotile Asbestos 1 um = 1 micron = 0.001 mm

Amph. - Amphibole Asbestos ~ MFL = Millions of Fibers per Lit
- NSD - No Structures Detected  UCL = Upper Confidence Lev
, 1 mm=1millimeter LCL = Lower Confidence Lev

L AGER s;bNA'ftTRE

ASBESTOS TEM LABORATORIES, INC.. 1409 FIFTH S ERKELEY, CA 94710 (510) 528-0108




TRANSMISSION ELECTRON MICROSCOPY
| ; ANALYTICAL REPORT
- Contact:  Ms. Lisa Johnson
Address: Umpqua Research Co. - . Report No.: 25455
- PO Box 609/ 626 N.E. Division St. Date:  Dec.21-00
Miyrtle Creek, OR 97457
. Total Samples Analyzed: 4
; Job Site/
. No. Sample Collector:
u CLIENT SAMPLE # 20113024 SAMPLE LOCATION
’ Laboratory Sample # 314-035-004
e WATER SAMPLE DATA
4 Date/Time Collected Nov-29-00 , 10:14am Volume Submitted (mf) ___1000
- Date/Time Lab Received Dec-04-00 ; 11:00 am Volume Filtered (m!) 15
Date/Time Filtered Dec-05-00 ; 1:05pm Filter & Pore Size MCE0.22um
- Date/Time Analyzed Dec-21-00 ; 11:30 am UV/Ozone Treated: _YES
- IDENTIFIED STRUCTURES (>10um) CALCULATED ASBESTOS
) ASBESTOS OTHER STRUCTURE CONCENTRATION (>10um)
- CHRYS| AMPH |AMBIG | NON-ASB CHRYS AMPH TOTAL
i NSD [ NSD [ NSD NSD <02MFL | <02MFL | <02MFL
L
EL No Asbestos Detected. UV-Ozone Treated. | Filter Loading: HEAVY
- COMMENTS SAED Photo ID Nos.
i
%.. TEM / ANALYTICAL PARAMETERS
Grid Openings Scanned at 10,000X 8 Analytical Sensitivity 0.2 MFL
Grid Opening Area (mm?2) 0.0097 . 95% UCL 0.64  MFL
Scan Area (mm2) 0.0776 . 95%LCL 00 MFL
(%

®=Amph. - Amphibole Asbestos  MFL = Millions of Fibers per Lite
NSD - No Structures Detected UCL = Upper Confidence Leve;
¢ 1 mm = 1 millimeter LCL = Lower Confidence Lev

[

NOTATION KEY

. Chirys. - Chrysotile Asbestos 1 um = 1 micron = 0.001 mm M

LAB MANAGER SIGVATUi@ ~

ASBESTOS TEM LABORATORIES, INC. 1409 FIFTH STREET, BERKELEY, CA 94710 (510) 528-0108




PAGE B2
@2/27/2082 B3:38 5412765616

BYERS WELL FIELD PARAMETERS
Sampled 12-04-01, 11:00 AM on-site

 pH 8.4
Specific Conductance 413 uS
(ave. of 2 readings)

Temperature 66 F (18.9°C)
Oxidation/Reduction Potential 216 mV
Turbidity 0.19 NTU
Dissolved Oxygen 2.69 ppm
(ave. of 2 readings)
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p2/27/2002 ©9:38

5412765616

FROM @ UMPEUA Research Co

FAX ND. @ 541-853-65199

UMPQUA Research Company
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199

PWS#:
FWS Name:

OREGON STATE CERTIFIED LAB #01S

PAGE 83

Feb. 25 20802 85:87PM P2

REPORT

Date Reported: 01/03/02
Date Collected: 12/04/01
Time CoDected: 10:15 AM

Sampled At: e Sampled By: KK
HMailing_Address for Repart Sample Information

Fity of Pendleton Byers Well
Attn: Karen King Well#l
1501 SE Byers Ave. Tnvoi
Pendleton, OR 97801 _ 8180
Haloacetic Acid / EPA 552.2 Matrix: water
URC Sample #:{11205-13
Sample ID:|Byers Well
Analyte Method!  Resolts Units | MCL | Dasamayess | Anatyst
onochloroacetic Acid EPA 55221 ND(@0,002 |mp/1. 12/10/01 JCN
pnobromoacetic Acid EPA552.2] ND@0.001 |mgL 12/10/01 | JCN
johloroacesic Acid EPA 552,21 ND@0.00] |mg/L 12/10/01 JCN
Trichloroacetic Acid EPA 552.21 ND@0.001 im 12/10/01 JCN
(Dibromoacetic Acid EPA 552.2] ND@0.001 |mg/i. 12/10/01 JCN
Total Haloacetic Acid - HAAS EPA5522] ND@O.006lmgr | | 12/10/01 | JCN
e e e
- Joen T
-
IMCL = Maximu Conmminant Lovel é D -
ND = Nonc Detected Appruved By:

11205-13haa



PAGE B4

p2/27/2002 09:38 5412765616

FROM : UMPRUAR Research Co FRAX ND, : S41-863-6159 Feb., 26 2062 B5:P8PM P3

UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97437

541) 363-5201 Fax: (541) 863-6199

REPORT

OREGON STATE CERTIFIED LAE #015 Date Reported: 01/03/02
PWS#: Date Collected; 12/04/01
PWS Name: Time Collected: 10:15 AM
_ Sampled At: Sampled By: KK
Mailing Address for Report Sample Information
City of Pendleton Byers Well
ttn: Karen Kiog Well#1
1501 SE Byers Ave, i
Pendleton, OR 97801 _ _ 1 _ 81
Unrcgulated Contaminant Monitoring Rule Matrix: Water
URC Sample #:|11205-13
Sample 1D:|Byers Well
Analyte Method Rezults Units MCL | DutcAmdysed | Anuly
X [[Perchiorate EPA 3140] ND@0.005 mgL 12/13/01 | JCN
*[DCPA-mono acid EPA 5152] ND@0.001|mpr. | 12/19/00 | JCN
¥ [DCrAdi acid EPA515.2{ ND@0.00] |mg/L 12/19/01 | ICN |
Ak [Mcthyl-tert butyl ether (MTBE) BPA 524.2] ND@0.001 |mg/L 12/05/01 | JCN
M INitrobenzene EPA 5242 ND@0.001 |mg/L 12/05/01 JCN
¥-12,4-Dinitrotoluene EPA 525.2| ND@O0.00} [mp/L. 12/19/01 JCN
¥ [2.6-Diniteotoluene _ EPA 52521  ND@0.001[mp/L 12/19/01 | JCN
 Acctochlor EPA 5252 ND@0.001 |mg 12/19/01 | JCN
% (14.4-DDE o EPAS253| ND@0.001[mg. 1271901 | ICN
FABPTC EPA5252] ND@0.001 |m 12/19/01 | JCN
olinate EPA 525.2] "ND@0.001 mg/L 12/19/01 | JCN
X [[Terbaci EPA5252] ND@0.001 12/19/01 | JCN
- w
- —
(L = Maximum Contaminant Level
= Nope Detected ‘/’ ]

L\, !’Y\\D%

*—M M%W 11205-13ucmr

On'a QAls—~

S NeQUIsT- WMC{W\CQJW\Q

dunh QA/qc.
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0v2/27/2002 ©9:38 5412765616

FROM : UMPGUR Ressarch Co FRX NO.

UMPQUA Research Company
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

! 541-863-6199

PAGE @5

Feb. 26 2002 BS:@5PM P4

REPORT

!541! 863-5201 Fax: 5541! 863-6199
OREGON STATE CERTIFIED LAB #015

L —— —
Date Reported: 01/03/02
PWS#; Date Collected: 12/04/01
PWS Name: Time Collected: 10:15 AM
[ Sampled At; Sampled By: KK
.‘Mailins Address for Report Sample Information
City of Pendleton Byers Well
[Attn: Karen King Well#1
1501 SE Byers Ave. Invoi
Pendleton, OR 97801 81
Total Trihalomethanes ‘ Matrix: Drinking Water
: URC Sample #:11205-13
Sample ID:{Byers Well
[Analyte Method Results Unitls MCL | DatcAnstyred | Anniyst
Chioroform EPA 5242 ND@0.0005 12/05/01 ICN
Hromodichloromethane EPA 524.2] ND@Q0.0005 img/L 12/05/01 | JCN
Dibromochloromethane —__EPA524.2| ND@0.0005[mg/L 12/05/01 | JCN
Bromoform EPA 524.2] ND(@0.0005 jmg/L, 12/05/01 JCN
Tota! Trihalomethaes EPA 524.2]  ND(@0.003 jmg/L | 1051 T i
T—— " —
I
MCL = Maximum Contaminant Level /) -
{IND ~ None Detectod roved By:

11205-13tthm
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B2/27/2082 89:38

FROM : WPEUA Research Co

5412765616

PAGE B6

FAX NO. ! 541-863-6159 Feb, 26 2082 @5:89°M PS
UMPQUA Research Company REPORT
P.O, Box 609 - 626 Division Street
Myrile Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199
REGON STATE CERTIFIED LAB #015 Date Reported: 01/08/02
PWS#: Date Collected: 12/04/01
Savrce Name: Time Collected: 10:15 AM
——'*-—-"‘-——'—-ﬁmpled At: ‘mwed B)‘: XK
City of Pendleton Byers Well
Attn: Karen King Well#1
1501 SE Byers Ave, nvoi
Pendleton, OR 97801 . _ - 818
Inorganic Chemicals (I0C's) Matrix:  Drinking Water
URC Sample #| 1120513
Sampic ID:| Byers Well
Analyte Cade/Method Results Units MCL Date Annlyzed Asulyst
"~ (EPA unless marked) _
(pﬂ ) SM4500-H+ |80  |pHUnits | 6585 | 12/05/01 | MLH
Specific Conductanca SM 2510A 382 pmho/om | <500 12/05/01 | MLH
ntmony 1074/2009  |[ND@0.003 |mgL | 0.006 | 12/14/01 | JMR
Arsonic 1005 /2009 ND@0.005 |mg/L 0.05 12/06/01 JMR
arium 1010/ SM31138 [ND@D.1  |mal 2.0 12/06/01 JMR
chylhum 1075 / 200,9 ND@0,0002 |me/L 0,004 | 12/07/01 JMR
wm . '1015/2009  IND@0.001 |mef | 0005 [ 12/07/0) | JMR
Coromim " " 102072005 TIND@0.02 [mgll” | 01 | 121001 T IMR
Lead 1030/ 200.9 ND@O0.002 |mpg/L 0.015 12/13/01 MR
Mercury 1035/3245.1 ND@0.001 |mg/L 0002 | 121101 | JMR
ickel 1036 7 200.9 ND@0.02  |mg/L 0.1 12/07/01 IMR
Selenium 1045 /2009 ND(@0.003 _|mg/L 0.05 12/10/01 MR
Sodium 1052/8M3111B_{52.5 mg/L 20 12/12/01 JMR
lium 1085/2009  IND@0.001 fmg/L | 0002 | 121001 | IMR
L;!quda 1025/3000  [0.79 mg/L 40 | 12/05/01 | JCN
itrate as N 1040/ 300.0 0.28 mg/L _ 100 | 12/05/01 | JCN
figritc as N 1041/300.0 ND@0.01  Img/L 1.0 12/05/01 JCN
fitrate +Nitite as N 1038/3000 028 mg/L 0.0 | 12/05/01 | ICN
Sulfate 1055 / 300.0 29.9 o |me/L 12/05/01 JCN
Cyanide 1024/SM4300CN_[ND@0.05 _ |mg/L. 02 | 12/05/01 | TDL |
Chlotine {as 1) ND@0.05  mg/L 12/06/01 TDL |
Chlorive Dioxide (as C107) ND@0.05 |mg/L 12/05/01 JCN
{Chiotite ND@0.005  [mg/L 1205/0T_ | JCN
A
CL = Maxixmm Contaninant Teve]
ND = None Detecied _ Approved By:

11205-1310c



PAGE 07

p2/27/2002 09:38 5412765616

FROM © UMPRUR Research Co FRX NO. : 541-863-6199 Feb, 26 20@2 @5:16PM P6

UMPQUA Research Company
P.0. Box 609 - 626 Division Street
Miyrtle Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199 '
OREGON STATE CERTIFIED LAB #015 Date Reported: 01/08/02
PWS#: Date Collected: 12/04/01

REPORT

r-

PWS Name: Time Collected: 10:15 AM
Sampled At: Sampled By: KK -
ﬁﬁailig; Address for Report Sample Information
|City of Pendleton Byers Well
Attn: Karen King Well¥1
1501 SE Byers Ave. Invoiced
Peadleton, OR 97801 - — 818
Pcadlcton Secondary Matrix; Drinking Water
URC Sample #:{11205-13
Sample ID: [Byers Weil
nalyte Method]  Resuits Units | MCL | DateAnalyred | Analyst
H SM 4500-H-B 8.0|pH Units 12/05/01° | MLH
Specific Conductance SM 2510A 382 |umhofcm 12/05/01 | MLH
Tota) Suspended Solids SM 2540C ND@! |mg/L. 12/07/01 | MLH
AS SM5540C]  ND@0,02{mg/L as LA 12/06/01 | MLH
(Color SM 2120B ND@S5 [Color Units 12/06/01 | MLH
Odor SM 2150B ND@! [ToN_ 12/06/01 | MLH
otal Alkalinity (as C,CO,) EPA 310.1 133|mel. 12/18/01 | MLH
orTosivity SM 2330B -1.38]s1 12/29/01 | TDL
hloride ~ EPA 3000 23.5|mp/L 12/05/01 | JCN
?ﬂm&s (as C,CO4) “§M2340C] 42.4}mg/L 12/19/01 | MLH
alcium . SM 2111B] 13.1]mg/L. 12718701 [ IMR
Aluminum o EPA 200.9} 0.021 [mg/L_ 12/05/01_| IMR
Copper o EPA2009] ND@0.01[mg/L 12/15/01 | IMR
Iron EPA 2009 ND@O. 1 [mg1. 12/18/01 | IMR
{Manganese (Total) EPA 200.9/ 0.014|mg, 12/18/01 | IMR
Silver EPA 20091  ND@0.01{mgL 12/27/01 | IMR
Zine SM3111B[  ND@0.02|mglL 12/13/00 | MR
Total Dissolved Solids SM 2540C 295 |mg/L 12/06/01 | MLH
Total Organic Carbon SM5310C 0.72|mg/, 12/20/01 JMR
Mangancsc(Dissloved) EPA 2009} 0.013 /mgl 12/18/01 | JMR
| Ammonia(NH;-N) SM 4500NH; 0.300|mg/L 12/21/01 | MLH
Bicarbonats SM 23208 151 |mg1. 12/18/01 | MLH |
ﬂ‘M ate (as C,C05) SM23208]  ND@3lmg _ 12/18/01 | MLH
agnesium (Total) "EPA 21 2.36mgL 12/13/01 JMR
Phosphorss (Total) SM 4500P) '0.193|mgn. 12/29/01 | TDL

Potassium, EPA 258.1 9.23 17273701 | MR
o miiii—
CL = Maximum Contaminant Level
= Nope Detected Approved By:

11205-13sec



B2/27/2002 ©9:38 5412765616 PAGE ©8

FROM : UMPAUR Recearch Co FAX NO. ¢ 541-B63-6199 Feb. 26 2b@2 B5:16PM P7
UMPQUA Research Company REPORT

P.O. Box 609 - 626 Division Street
Myrile Creek, OR 97457

541) 863-5201_Fax: (541) 863-6199
OREGON STATE CERTSI#.I-"ED LAB #015 Date Reported: 01/15/02
PWS#

Date Collected: 12/04/01
PWS Nawe: Time Collected: 10:15 AM
Sampled At: Sampled By: EK_L —
Mailing Address Jor Repori Sample Information
ICity of Pendleton Byers Well
Attn: Karen King Well#1
1501 SE Byers Ave,
Pendleton, OR 97301 8180
S —— e =
|Asbestos Matrix: Water
URC Sample #111205-13
Sampic ID:[Byers Well _
bestos EPA 100.1/2 ND@0.2| WMFL * *
*Asbestos test was performed by Moatgomery Watson Laboratories m Pasadena, CA
— T -
)
e —f
- Y -

MCL = Maximum, Contaminant Level
ND = Nons Detected Approved By:

11205-13
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pR/27/2892 ©9:38 5412765616 PAGE 89

FROM : UMPBUR Research Co FAX NO. : 541-8563-6199 Feb, 26 2882 @S:14FM P8

UMPQUA Research Company REPORT
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

541) 863-5201 Fax: (541) 863-6199

OREGON STATE CERTIFIED LAB #015 Date Reported: 01/15/02
PWS#: Date Collected: 12/04/01
PWS Name: Time Collected: 10:(5 AM
| Sampled At: Sampled By: KX J
(Mailing Address for Report Sample Information
City of Pendleton Byers Well
Attn: Karen King Well#1
1501 SE Byers Ave, Invoi l
Pendleton, OR 97801 — . 8180)
Dioxin Matrix: Water
URC Sample #:111205-13
Sample TD:{Byers Well
Analyte Method| __ Resuits Uity MCL | Date Amatyred | Analywt
p378TCDD EPA-5 16138 ND@3.5 |pglL 12/15/01 "
#The Dioxin test was pc!fomw@;lSTi in Sactamento, CA,

‘ NN
CL ~ Maximum Conaminant Lovel D @"S'
= Nonc Detcoted Approved By:

11205-13dioxin



B2/27/2082 ©9:38 5412765616 PAGE 10
FROM : UMPGUR Research Co FAX ND. @ 541-863-5199 Feb. 26 2082 G5:11PM P9
UMPQUA Research Company REPORT

P.0O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

!541! 363-5201 Fax: 5541! 863-619%
OREGON STATE CERTIFIED LAB #015 Date Reported: 01/17/02

PWSH: Date Collected: 12/04/01
PWS Name: Time Collected: 10:15 AM
Samg!ed By: KK
Sample Information
City of Pendleton Byers Well
Attn: Karen King Well#l
1501 SE Byers Ave. Invoi
Pendleton, OR 97801 318
Radiochemistry Matrix: Water
URC Sanmple #:11205-13
Sample 1ID:|Byers Well
lyte Mthoo|  Resuts | Units | MCL | _betsAbyrd | pant
oss Alpha EPA 900.0) ND@1+1.578 pCiL. 5 0V15/02 | MLH
Gross Beta  _ EPAOO0O] *lpCil, ] ¥ *

| X o not have the beta rosults yer, when T receive them I will forward them on to you.

__
[ PE—
i
J

b = s - cemrtemw

N =

CL = Maximum Contaminant Level
ND = None Detected roved By:

11205-13gab
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P2/28/2802 ©9:59 5412765616 PAGE B2

FROM : UMPGLRA Research Co FRX NO. @ S41-863-5199 Feb. 27 2002 B5:40PM P2

UMPQUA Research Company REPORY
P.O. Box 609 - 626 Division Street

Myrtle Creek, OR 97457

(541) 863-5201 Fax: (541) 863-6199 - —

OREGON STATE CERTIFIED LAB #015 Date Reported: 02/27/02
PWS#: Date Collected: 12/04/01

PWS Name: Time Collected: 1015 AM

Sumpled At: Sampled By: KK
ﬁaiﬂng Address for Report Sample Information
City of Pendleton Byers Well
Attn: Karen King Well#1
1501 SE Byers Ave, i
Pendlcton, OR 97801 818
Radiochemistry Matrix: Water

URC Sample #:}11205-13
Sample 1D:[Byers Well

Analyte Method} __ Results Units | MCL | DateAnalyed | Anates
Gross Beta ] EPA9000| 104 z 2.5[pCiL 02/19/02 a
*The Gross Bera was tested at STL, Richland, WA ‘ ' | -

11205-13gb



r

B2/28/2002 ©9:53 5412765616 PAGE 03
FROM : UMPRUR Research Co FAX NO. : 541-B53-6159 Feb. 27 2082 BG:4BPM P53
UMPQUA Research Company REPORT

P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541) 863-5201 Fax: !541! 363-6199 I
OREGON STATE CERTIFIED LAB #0115 Date Reported: 02/27/02

PWSH#; Date Collected: 12/04/01
FWS Name: Time Collected: 10:15 AM
Sampled At Sanpled By: KK
“Mahing Address for Report Sample Information
City of Pendleton Byers Well
Attn: Karen King Well#l
1501 SE Byers Ave. xme_ﬁﬁ
Pendlcton, OR 97801 — ___ 8180
Uranium Matrix: Water
URC Sample #:/11205-13
Sasmple [D;|Byers Well
nalyte Meth Results Unitx MCL | DumoApalyred | Anstyst
Uranium SM 7500-U-CIND@1.0+0.11 [up. 02/19/02 | *
*Ursnium testing performed at
ST, Richland WA
-
r—_
CL = Maximum Contaminant Lcvel

ND = None Detcoted

— o

11205-13uranium



02/28/2802 B9:59 5412765616

FROM : WMPRUA Resmarch Co FRX NO.

UMPQUA Research Company
P.0. Box 609 - 626 Division Street
Myrtle Creek, OR 97457

(541! 863-5201 Fax; !541! 863-6199

i S41-863-6193

PAGE B84

Feb. 27 2082 B6:48PM P4

REPORT

TOREGON STATE CERTINIED LAB #015

Date Reported: 02/27/02

PWS#: Dste Collected: 12/04/0)
PWS Name: Time Collected: 10:15 AM
Sampled At: Sam) ledB_ : KK
iMailing Address for Report Sample Information
hCity of Pendleton Byers Well
Attn: Karen King Welki#l
1501 SE Byers Ave. ;m@.
_!:g:dleton, OR 97801 L 8180
ICity of the Dalles Matrix:
URC Sample #]11205-13
Sample ID:{Byers Well
[Analyte Method] __ Results Uniits_| MCL | Duweanabed | Anabys
Strontium-90 EPA 903.0] ND@0.96 = 0.41 |pCiAl. 02/19/02 *
Tritium EPA 906.0l ND@303 1 170|pCi/L 02/19/02 *
_lodinc~131 EPA 901.1} ND@4.95 » 2.90|pCI/L i 02/19/02 *
[+ Tests performed at STL, Richland, WA _:
| )
_ A
- H 1
i
i
T _'_‘ I ]
| -
- |
. I
!
i
)
CL = Maximum Contaminant Level
D = None Detecied |

11205-1310dine



P2/28/2882 ©9:59 5412765616 PAGE B5

FROM : UMPGUA Research Co FRX NO. :© 541-863-6199 Feb, 27 2082 B6:41FM FS

UMPQUA Research Company REPORT
P.O. Box 609 - 626 Dlvision Street
Myrtle Creek, OR 97457

!541) 863-5201 Fax: 55412 863-6199 _
OREGON STATE CERTTFIED LAR #0135 Diate Reported: 02/27/02
| PWSH: Date Collected: 12/04/01
PWS Name: Time Coltected: 10:15 AM
Sampled At: Sampled By: KK —
ﬁailing Address for Report ple Information
City of Pendleton Byers Well
Attn: Karen King Well#l
1501 SE Byers Ave. Inyoi
Pendieton, OR 97801 3180
Radium Matrix: Water
URC Sample #:/11205-13
Sample TD:|Byers Well
Annlyte Method ___Code Results Uhits Date Acalysd | Analyst
Radium-226 } ASTM D2460] ND@0.15 = 0.08|pCill. - 02/19/02 *
(Radium-228 _ _ASTM D2460|ND@0.4 + 0.2 |pCiL ‘ 02/19/02 |
*Radium Tcélting performed at
STL. Richland WA H ]
.. . —

MCL < Maximum Contaminant Level
= None Detected A

11205-13radium



83/22/2062 16:18 5412765616 PAGE 82
FROM @ UMFQUA Research Co FAX NO. @ 541-863-6199 Mar. 22 2082 85:3iPM Pl
IUMPQUA Research Company REPORT
P.O. Box 609 - 626 Division Street
Myrtle Creek, OR 97457
541) 863-5201 Fax: (541) 863-6199
OREGON STATE CERTIFIED LAR #015 Date Reported: 03/20/02
PWSH: Date Collected: 02/25/02
PWS Name: Time Collected: 12:45 M
Sampled At: led By: Karcn Kin
Mailing Address for Egpoﬂ [Sample Information
City of Pendleton Byers Well - Well #1
Attn: Karen King
1501 SE Byers Ave. mmh
Pendleton, OR 97801 8925
— —— e e
Matrix: Water
URC Sample #:l20227-19
Sample ID:|Byers' Well #1
lAnalyte ethod] _ Results Units | MCL | Date Anslyeed | Analyst
‘otal Dissloved Iron SM 2540C 0.039|wg/L _03/04/02 | IMR
Silica SM 45008i 61,0/mg/L 03/12/02 | TDL
-
MCL = Madmum Contaminant Level
ND = None Detected —_

20227-19



r

STATE ENGINEER
Salem, Oregon

State Well No. .2N/32-2R1,

County Umatilla

Application No.

Chemical Analysis

OWNER .. City of Pendleton

OWNER’S NO.
ANALYST _Chafilton L’aboritories Address Portland
Date of Collection ... L/7/149
Point of Collection

P.P.M. EP.M.

Silica (Si0,) 1O
Iron (Fe) Total _.m
Manganese (Mn)
Calcium (Ca) 27.
Magnesium (Mg) 7.6
Sodium (Na) D
Potassium (X) 5
Bicarbonate (¥CO,) 130.
Carbonate (CO,) 0. *
Sulft‘ate (S50,) 2l.
Chloride (Cl1) 26,
Fluoride (F) o3
.Nitrate (NO,) _
Boron (B)
Dissolved Solids i 217,
Hardness ag CaCO, QR..- -
Specific Conductance (Micromhos at 25°C)
pH 7.7
Percent Sodium

Sodium Absorption Ratio (S.A.R.)

CLASS

Btate Printing

89313



JAnalysis by e -

P e e P

Uwakilla 24/3 -5
Oregon State Board of Health c & e -
SANITARY ENGINEERING LABORATORY™ = ST

REPORT OF MINERAL ANALYSIS

OF WA TER

l.ocation of source Fp-d?.tom- - Description of soﬁrcéiﬂ?c ‘;;“-F(-’:??%\J_l--.- £ 1Qek2
Date 12 {ZZE.L Coilected by ..;% Eizl?ate FLINING
RESULTS E 3
Parts per miflion el

Turbidity =S ’l

Color: Apparent True 1 é’

Odor: Hot Cold = -

Total Selids - 2] ng :

Loss on Ignition 65

Silicon (5i0,) o o T

Chloride (C1) 3

Sulfate (SOy4) ~ry d

Calcium (Ca) at :_ i

Magnesium (Mg) 1H j{: i

Aluminum (Al) 6 .
Orthophosphates (PO;) Poarsan - Plpza thon - OF .m-'ll _
Metaphosphates (PO3)g =

Alkalinity (as CaCO,): Carbonate g ‘ff ‘

Bicarbonate 199 = ; '

Hardness (as CaCO3) | 9% i M

Sodium andoRmzesizx (as Na) - 60 | .
Iron {(Fe) 37 *

Manganese (Mn) JOF =

Fluoride (F) L1,- =
Carbon Dioxide (GOZ) j v u.; L
pH " B2 =4
Remarks ‘:' -

N =

VPLIE.10
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STATE OF OREGON

WATER WELL REPORT
(as required by ORS 537.765)

Instructions for completing this report are

e last page of this form.

)32/ /s

(START 45 WJ{?

(1) OWNER: Well Numper (9) LOCATION OF WELL by legal description:
Name Z&( ane Zé c:;,ngé e [i %QE County Jma?7//@. Latiude  Longitude
Address A ’ y 2L Township =z1_ N NorSRage . Z2£E  Eor W_WM.
Ci State Zi Section /= 522 ) /4, CF 174
{2) OF WORK TaxLot . 344 Lot L. Block ) Subdms:on
ew Well [ ] Deepening ] Alteration (rej palr/recondmon)DAbandonmem “of Well (or nearest address) 7y’
(3) DRILL METHOD: ZZ sé'_é é% ol j?,fo /
otary Air DRotary Mud j:[C'ablc [Auger “ | (10) ST TIC WATER LE
[JOther o . - ft. below land surface. Dae /D~/F-§
(@) PROPOSED USE: Artzsmn pressure Ib. persqua_rl; mch Date
mvﬁ?sﬁc [JCommunity [Jindustial [ JTrrigation (11) WATER BEARING ZONES:
[()Thermal ~ [Jlgjeciion” ~ ~[ JLivestock [JOther ~
5) BORE HOLE CONSTRUCTION: Deph at which water was ist found /5//0
Special Construction approval DchBN; Depth of Completed Werl 74 £y o
Explosives used [ |Yes [0 Type __Amount STo Estimated Flow Rate | SW]
HOLE SEAL _js]/. /27 /
Diameter From To Materlll  From To  Sacksor posnd sal j‘&’? 7
20" o 129 | Coment| O [~ 774 §rs y
| Amr A “RECETY! ?
How was seal placed: Method. [JA [IB __ m-t/ O [e (12) WELL mg,;md Elevation - JAN - 6 1995 .
0 other S WATER RESOHRCES DEP™ ~ =~
Backfill placed from R to R Mol Material _GAIFM, [OROEON T | SWL
Gravel placed from R R Sizgof gravel VAR Y Y4 . o |/
(6) CASING/LINER: _ %&m sar/ witA /| 7
Dlameter ¥rom To Gange Steed . Plastic Welded ed rys
Casinge (" | #/ |79 .29 nd 0. IZI/MEI‘1 - mﬁ/‘ 7 1/5
O 0.0 _Io. Al Y Orown ba va /€ 1.3
O. O 0O ‘0O LEkq 2 | Bla | 70
R I R I R 1 2 I'c 70 1723
Liner: O o...0 . 0 /, ba calt 93| /4n
O -0 O O°|[Biaf Zasal? iz 797 R
Final location of shoe(s) - A e 11 Ak DS e
(7) PERFORATIONS/SCREENS: T | Leray A sa /27| 234
[[TPerforations Method . e o .’ﬁ' Aesa /¥’ 23/ 232 _
[JScreens _ Type T o Mate.nal o At O/ 7~ 25'9 S/
From , To — Number , Diameter mdp'pe Caing __u.ﬁ.- At.' A ra Y AL _,giaz- 328
Ll . . A2 ?Z I
‘ - - I AII basa/t 42/ g2
cOo° O. Ry Sasa/r 45&%@]‘(
D - EI B " = - 71 '« >l fyi ,ﬂ[ 3
0. .0.| Cray base/t 537|548 |
- Zo! X brown a s ~48 1878 (WR
(8) WELL TESTS: Minimum testing thme is 1 hour Date started 2~ -9 Completed /0 =~/ 7
L Flowing (unbonded) Water Well Constructor Certification:
[JPump [JBailer” ~ " ~ [E'Ku/ [[]Astesian ccmﬁ; that the work I performed on the construction, alteration, or abandonmen
Yield gal/min Drawdo - Drill stem. Time _ of this is in compliance with Oregon water siipply well construction standards,
——TAWCOWR. . Materials used and information mported above are true to the best of my knowledge
) %’/ﬁ% b, and beljef.
- ) WWC Number
_ |signed i Dage .
Temperatare of water g Depth Artesian Flow Found _ (bonded) Water Well Constructor Certification:
Woas a water analysis done? [ | Yes Bywhom_ " 1 acccegt resgnonsxbilx? for the construction, alteration, or abandonment work
Did any strata contain water not suitable for intended nse? ' D 'Ibo_lx_ttlc L ﬁfgxed gnunngs mlmu:;gl;h:ozﬁgumg%&ags&ggr&?&\;ﬂﬁ&o K
[dSalty [Muddy [TJOder DColored [ Giher construction standards. This reporf isTrue to the best of my knowledge and belief,
Depth of strata: . eme e ed% WWC Number i
Sign Date /)-22-%

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR ~THIRD COPY-CUSTOMER



-
STATE OF OREGON ggé o
R
e O NEMLLD 4 38506 cmamanon_S3¢4
- __Instructions for completing this report are on the last p e W ——
; (1) OWNER: Well Number (9) LOCATION OF WELL by legal description:
i Name d?g Lae z&zﬁ e X 1492 County - W a Laimde Longitude
- Address » ‘< p . PA Township g d N or S Range ,2 é E or W. WM.
Gi 71 Sate ) A 2@ 260/ Segtion  / Se) s 9E
(2) TYPE OFWO ) TaxLot 20¢) Lot Block . Subdivision
[JNew Well [ﬂ-%-(ing [J Alteration (repair/recondition) [ ] Abandorment Street Address of Well (or nearest address) _ %) /7 NEO ,&‘. P E/
(3) DRILL METHOD: 0 21/
‘ otary Air [ |Rotary Mud [ JCable [JAuger (10) STATIC WATER LEVEL:
[JOther d_ /1. below land surface. Date _ Pl 7~
el m: Artesian pl"essure 1b. per square inch. Date
@Dﬁﬁc [JCommunity [Jindustrial [ ]lrrigation (11) WATER BEARING ZONES:
"] Thermal [TInjection [ Livestock {JOther
5,,. (5) BORE HOLE CONSTRUCTION; Depth at which water was first fomd ___ 905
Special Construction approval [_] Yes B‘NO/Depl.h of Completed Well &S_fl.
Explosivesused [ JYes [ZG Type Amount From To Estimated Flow Rate | SWL
- HOLE SEAL fs £24 £00 7
Diameter From To Mater! From To Sacks or pounds
. @ & 578 424
[
(12) WELL LOG:
. How was seal placed: Mehod [(JA [OB [OC [Ob [JE Ground Elevation
Backfill placed from _____ ft o ft. Malerial Material From To SWL
Gravel placed from fu. to ft.  Size of gravel MQ// O |82
! (6) CASING/LINER: ]
L Dameter From To Gauge Steel  Plastic Welded Threaded _é’d,l_& /7 S78 | 7242
Casing: O O 0O O Vi 740 | 7254
O 0O O O /7 7% | £0.8
. O O O 0O |LB& Lares? alt¥A XAV ECAVIY A
O O O O _5&m__.£agnui¢o
; Liner: o 0O 0O O
§ o 0O 0O 0O
- Final location of shoe(s) D
. {7 PERFORATIONS/SCREENS:
i Perforations Method AnT 2 e 19.39
L EScreens Type Material vl
From To ssllzoc( Number  Diameter Tcl:{;:lpe Casing Liner EH H SDURC B
- O O ] N
Lo -
O O
,« O O
O O
-
(8) WELL TESTS: Minimum testing time is 1 hour Date stanted 7— - Completed 2 ~ R zt
i . m/ Flowing (unbonded) Water Well Constructor Certification:
i [Jrump [} Baiter ir [] Astesian 1 centify that the work I performed on the construction, alteration, or abandonment
] Yiekd galmin Drawdown Drill stem at Time of lhia' well is in eor_npliance_with Oregon water supply well construction standards.
Materials used and information reported above are true to the best of my knowledge
/00 7 f,’@ 1hr. and belief.
WWC Number
L Signed Date
Temperature of water o Depth Arntesian Flow Found (bonded) Water Well Constructor Certification:
} Was a water analysis done? [J Yes By whom '}_acceesl resmsibdﬂlizlfpr thl; cmsu:ucﬁ(_m, adhenlion, ::d aba:wdaun:]lln wc:lr(k
4 Didany strata contain water not suitable forintended use? ] Too littie D ormed during this time 1+in compliance with Oregan water supply well

[JSalty [JMuddy [JOdor [JColored [ ]Other
Depih of strata:

construction standards. This report is truq to the best of my knowledge and belief.
/ WWC Nunber _/o2/ 4
Signed Dee 239~ 78

ORTGINAT. & FIRST COPY.WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR  THIRD COPY-CUSTOMER



The original and first copy of this report

NOWSEE TO WATER WELL éONTRA& F/

WELL REFO T‘aEl"ED
T e

are to be filed with the
WATER RESOURCES Dmmw E & ? 79 OF OREGON -"OV 9 1979 State Well No. 025\'/33 6 7é(
SATLEM, OREGON 97310 E 8 (Please type or print)
within om the date Y 0 13 £S T
lthiofsvggr 1é:u:irpletitc};‘n o SALE” 0 RCE (Do not{ write above 5‘ 'R E'\?OUE;SGONQEP Fermit No.
h P L 5A8 =L 1Y ‘ b
D'EGU e

(1) OWNER:
Name 4/@40 ’W 7- f q '
Ll Address p 2 - ) —

(10) LOCATION OF WELL:

w 3 i

e (2) TYPE OF WORK (check)

h New Well Deepening ]

Reconditioning [] ‘Abandon [

It abandonment, describe material and procedure in Item 132,

(3) TYPE QF WELL:

(4) PROPOSED USE (check):

= Botary z Driven g Domestic %dustﬂal O Municipal O
1 Bored [J Irrigation [] Test Well [] Other w]
w (5) CASING INSTALLED: ded 1 Welded 5
—M2..." Diam. from ... —1t. to _&__m tt. Gage”Z.=C ’527
Y < Diam. from t. to 7t. Gage .o
L Q ......... * Diam. from ft. to ft. Gage ..
(6) PERFORATIONS: Pertorated? [ Yes g{.
: Type of perforator used Oy > S v S
¥

[, Size of perforations

nby e In

ere—sce. pETfOTaAtions from e 1O e —.1t.

cOuntyyMM“ﬂ er's well numberﬂ/g 77

. s &2 ) aﬂ 14 Section ég E M

o o o

‘Bearing and distance from secﬂqn. or nubdivlgion corner

P, ar ~

(11) WATER LEVEL: Completed well.
Depth at which water was first found l Z

Static level 325 Z .1t below land surface. Date ¢ - 7. %

Artesian pressure Ibs. per square inch. Date

(12) WELL LOG: Diamt;.ter of well below casing ...é_...._._

Depth drilled J;g’ Z Depth of completed well ,é,ﬁ‘é .

Formation: Describe color, texture grnin slze and structure of materhln.
and show thickness and naturé of each siratum and aquifer penetrated,
with at least one entry for each change of farmation. Report each change in
_Dosition of Static Water Level and indicate principal water-bearing strata.

¥From 8WL

; —— perforations from ... £t to 2t
; arrrresne—— perforations from ft. to £t

(7) SCREENS: Well

Manufacturer’s Name

screen installed? [3 Yes (O No

ih Type - Model NO. woieoeeervvecomnn
Diam. ......__ Slot size ... Set from ft. to .
2 Diam. .. Blot size . Set from #. to 7,

L (8) WELL TESTS: Drawdown' is amountt water level is

lowered below static level

es []1 No If yes, by whom?

,Uump test made? -
oa: G & garimm. witn 77 . drawdown after \ 3 hr.
—7

” »

/5P fé-;ff/ 7 20544
Z EoTA

s g ¥ iorm g~ L3
. ” - o e i = M- e
L er test gal./min. with ft. drawdown after hrs.
“ahn flow . gpm. e R L, . Ll
Temperature of water Depth artesian flow encountered ........... ft Worit started }/J 19 ﬁclnpleted ;Z.—/_{ 197

r

(9) CONSTRUCTION:

Well seal—Material used MgAT &Mf W

s Well sealed from land surface to
h Diameter of well bore to bottom

2 o
of seal ..... //......_...

Diameter of well bore below seal ... . .........._...._

'umber of sacks of cement used
How was cement grout placed?

in 1 seal \?
..... 007 zy > S

P T T L i W P

PR

i e sy e M ST T B Sy e SRORERR VT T A

& Was a drive shoe used? [] Yes d{vilmuxs e Size; location ... tt.

Did any strata contain unusable

water? [ ¥es (QNo . .. . ... .

i Type of water?

. depth of strata e mea

- Method of sealing strata off

Was well gravel packed? Yes B

Gravel placed from

.. Size of gravel:
£t. to ft.

Date well drilling machine moved oif of well 7%5 w 7
= Ly

Drilling Machine Operator’s Certification:
This well wzas gonstrupted under my direct supervision.
%Ea:e&als A : njation peported above are true to my
es! OW! e ig? %
[Signed] Date % ,3/ . -19..2 i
) (Drllnnx Machine Operator) .
Drilling Machine Operator’s License No. y g

Water Well Contractor’s Certlﬂqatlon. -

£ o, . A
. Thin ell w under my jurisdiction a report
true to thw ot knowledge é)ﬂ 21? ﬁ
HOE o{?" ( /Z
th-m or oration) print)
Address . = DL 7D 4/

[Signed] ... &2

4 . .. . .. -(Waier Well Contractor)

'Contractor's License No. ﬂ? Date ’3/ IBZ/

(USE ADDITIONAL SHEETS IF NECESSARY) APPSR IS



——

-

NOTICE TO WATER WELL CONTRACTOR
The original and first copy
of this report are to be

tiled with the

within 30 days from the date

of well completion.

WATER WELL R FET'\i

STATE OF OREGON
(Please type or print)

(Do not write above thk uneQ C 7 " 19 76 Stnte Permlt No.

Ely E e i 2«/@@[

(1) OWNER: (10) LocAno»? '~°Wﬁm
Name ?&AMO 7? (7&”/},0\/ @unty!ﬁﬂﬂ‘l# Driller’s well number yf/-']é
Address Pr “'/ a4 Y% YSectton 7 rZ A R FFT  EwMm

(2) TYPE OF WORK (check):

New Well Deepening {7

Reconditioning [
If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Rotary B4 Driven [}

cable 0 Jetted [ Domestic é/mdustrm 00 Municipal [

D {1 Bored [} Irrlznt!on 0 Test Well D Other
ziCASING INSTALLED: -

e.” Diam. from ..
—eeme—oo.” Diam. from

Threaded [ ~ Welded [}

wé._._. t to 20 .t Gageaidod @ _

Bearing and distance from sectigp or subdjvision corner

EO0 A -

(11) WATER LEVEL: Completed well.

Depth at which water was first found = iz 7t

Static level &7 £t. below_land surface. Date, [ﬂ- 7-
L~ 4

Artesian pressure lbs. per square inch. Date

(12) WELL LOG: piarieter of well below casing ......é

Depth drilled j%/ ft. Depth of completed well <y }Z/ 2t

t. Gage ..o

* Diam. from

t». Ty e
1! PERFORATIONS:

Type of perforator used

Perforated? [J Yes Bo.

Formation: Describe caolor, texture, grain uize and sh'uctu.re of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
position of Static Water Level and fndicate principal water-bearing strata.

Size of perforations _

- MATERIAL __- .. .| From To SWL

....... —eenee— perforations from
[, .. perforations from
crocreesrimeeree—— perforations from

v /Z - O | £
AL T 4L /4

(7) SCREENS: Well screen installed? [] Yes lﬂ’ﬂ
Manufacturer’s Name ak
Type

Diam. .e...... Slot size —..—._... Set from |

Diam. e Blot size Bet from

R SUUIUI s SIS

o Drawdown is amount water level is
(8) WELL TESTS lowered below static level

Wasg a pump test made? [] Yes ﬂ yes,

o It yes, by whom?

Gecy /72 22 P AV L
tf’fé Brslred r JI 175 \dirre

. ft. drawdown after

e

n

12 LrFr

»
PR W, SN PO

Bafler test gal/min. with _

ft._drawdown after

an flow Ep.m., A .
b ﬁerature of water Depth artesian flow encountered

(9) CONSTRUCTION:
Well seal—Materfal used

Wo:'k started /P— Lo DZ completed S~ 167k

Date well drilling machine moved off of wel /A~ 77 174

AT é‘ﬂé"ﬂr

Well sealed from land surface to,

Diameter of well bore to bottom of seal .
Diameter of well bore below seal ...
Number of sacks of cement used in well seal
Number of sacks of bentonite used in well seal

Brand name of bentonite

Drilling Mnchlne Operator’s Certification:

gs-~ponstructed under my direct supervmion.
intoa n reported above are true to my

pate 2287 ~ /& ﬂ 1.7+

(Drﬂl!nx chine Operator)

Drilling Machine Operator's Idcense_l\-‘!?. .......ﬂé____.-..._

Number of pounds of bentonite per 100 gallons

of water

Was a drive shoe used? [] Yes m'l( Plugs
Did any strata contain unusgble water? [] Yes Z-o

Size: location ... ft..

Type of water?

.depth of strata _

Method of sealing strata off

Was well gravel packed? [] Yesj‘( Bize oJrnve.l

Gravel placed from . ...

2t to o .

Water We.l] Contractor’s Certification:

asdrilled u.ndermyj n and report is
true to th knowledg

Address ,.,Z‘:

. [Signed] ' e
‘ Contractors Licens; _ﬁo m Date / & —/ﬁ 19. 7!

2 (G,
:}'323’“’ Y2 9;}5‘7

wedl_

(w:!ﬁr Well Gontractor)

(USE ADDITIONAL SHEETS IF NECESSARY) " BPeasese-19



r

':19‘1»’\:5‘

-

Wme

STATE OFOREGON DU\

WATER SUPPLY WELL REPORT
{us required by ORS 537.765)

e

Instructions for completing this report are on the Inst p-wm
(1) OWNER: 5@ Number SALEM, RERQNION OF WELL by legal description:

RECEIVED ) p., LOg 760

MAY 2 0 1397

(STARTCARD)# @ T6 T 0 F

Name County Latitude Longitude
Address T Bov [} / Township 2N NorS Range_ 33 E E or W. WM.
Ci Sute & Zi Section__ ¥ N 14 Uk 1/4
(2) TYPE OF WORK Taxlot 20] Lot Block Subdivision
[7] New Well E}Decpening [] Alieration (repair/recondition) [ ] Abandonment Street Address of Well (or nearest address)
(3) DRILLMETHOD:
[@%ouryAir [JRotaryMud []Cable  [JAuger (10) STATIC WATER LEVEL:
[JOther 330 ft. below land surface. Dae_ {347
(4) PROPOSED USE: Anesian pressure 1b. per square inch. Date
[WOomestic  [JCommunity [Jindustrial  [JImigation (1I) WATER BEARING ZONES: -
[[] Thennal [JInjection [JLivestock []Other
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found & @9
Special Construction approval [ ] Yes [B#No Depth of Completed Well § 22 ft. "
Explosives used [ ]Yes [E4No Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL 49% S/0 40 B3¢
Diameter From To Material From To Sacks or pounds
© 1622 N
\‘
-~ — (12) WELLLOG: o
How was seal plW Oc 0Op Ok Ground Elevation
O oer
Backfill placed from . w\;ﬁ:ﬂ Material Fom | To | SWL
Gravel place ft. 10 ft. f gravel _Aﬂ‘?_w 433149
(6) CASING/LINER: . Bnelurm 7/ 491 | Lo2
Dismeter From To Gauge Steel  Plastic Welded Threaded | | N aegerw, 5 56 510
Casing; Sl O 8 0O [Aray | 510 |52
O o O O !
O 0O 0O O
g 0o 0O O
Liner: o 0O 0O O
o 0O 0O O
Final location of shoe(s) _
(7) PERFORATIONS/SCREENS:
[JPerforations Method ~
L ]Scroens My v le‘:nﬂ
From To size  Number cter slze Casing Liner
/ O O
p O O :
O 0 - _
a O
o O 0
p
(8) WELLTESTS: Minimum testing time Is 1 hour Daestancd _ 9~ §~ Completed {e7 3 —
Flowing (unbonded) Water Well Constructor Certification:
JPump [ Bailer OAir [J Anesian 1 gen.i:ﬁ that the work I performed on the construction, alicration, or abandonme:
of this well is in compliance with Oregon water supply well construction standards.
Yicld galimin_ Drawdown Drill stem 2t Time Materials used and information reporned above are true to the best of my knowledge
3?2 H79 1hr. mdbeliel. @ pee Do S 75‘&5
95 429 NY SBowmey WWC Number 92 ~ O
(O 254 Signed wssS o 1T7TO Dae §~/3-9
Temperature of water é 2° Depth Anesian Flow Found (bonded) Water Well Constructor Certification:
Was a water analysis done? [ Yes By whom l}n:::gt mrmsil:}lﬁt for thnel construction, adhemion, :;;ba:ovdmmﬂlu ﬁ
Did any strata contain water not suitable for intended use? ] Too Liule gﬁg,med Guring this time 1rin ;?Pmﬁﬂm“&‘;g ior wr;51y wall

[JOther

[OSalty [JMuddy [JOdor [ JColored
Depth of strata:

construction standards. This report is true to the best of my knowledge and belief,

WWC Number _ S ¥¢
Sist(__‘gaﬂnq_M _Due §~43¢

TT oo - = —emam AmmIrmILTTN DRAATIDAEC NEDADTMENT CECOND COPY.CONSTEUCTOR THIRD COPY-CUSTOMER



-

-

1E

u /.\F'P *‘F 1959

STAT=
sAL'*"""h

File Original angq
First Co .with the
STAT [GINEER,
SALEM OREGON

N-'n__ﬁah Ed

zv s:rA:m oF onEGon

tevgeu;:{o.lz{v/‘?x?-'é.k (I)

o

State Permit No. 1-_0'-699

1), OWNER: SR
,ﬁ ),_,Frank Bownan & Purchase/ (L))

Pendleton, Oregon

Address

& v'789
Drawdown il amount water level i3

(11) WELL TESTS: lowered below static level
Was a pump test made? X] Yes []No If yes, by whom? Driller

= vield: 750 gal./min. wlth__ '_ @ 1t. drawdown after g hrs.

e - " ‘ .60 - e

(2) LOCATION OF WELL: . ' i . S
County Umati lla. Owner . nhlnber i a aiy—3 Bailer test gal./min, with !t. drawdown after hrs.

WW % ‘TE % Secﬁon ,{ ) T_jﬂ’ R.j_?g WM.v

Bearing and distance from section or iubdlv‘lslon corner '

Artesian flow “E.p.m.  Date
Tempemture of water64 Was qghemlcal gnlysls made? ﬂ Yes ;l

(12) WELL LOG Diameter of well _,.....M,.l.Q inches.
Depth drilled . m Depth of completed well 968 2

Formation: Describe by color, chafactcr, size of material and structure, and

%
Materlal used in seal— :
Did any sirata contain unusable water? [] Yes [J No
Type of water? ) Depth of strata
Method of gealing strata off

(10) WATER LEVELS:

Static level 4 ft. below land surface Date 2[22 ZBQ

Artesian pressure _1bs. per square inch Date i

iy s

[Stgned] ate . -3 / / 19 5?
(Owner)

(USE ADDITIONAL SHEETS IF NECESSARY)

show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.
— N MATE?IA_L 3 - FROM TO
(3) TYPE OF WORK (check): Grey basalt (stgtic 14') 604 | 614
Well O Deepening ] Reconditioning [] . Abandon [] | _ Brown basalt(some w water 50'static B14 | 629
andonment, describe material and procedure in Item 11, Grey bgmell 520
4) PROPOSED USE (check): |(5) TYPE OF WELL: B lr.y -~ b ﬁé’fr—-%%?}
Domestie [] Industlal [1 Municlpal [ | Rotary g Drtven g Porous black 'ba.aa.l‘g{ 14/ | 657 664
Irrigation F) Test Well [] Other O)| bug 0O Borea 0O Broken black basalt; 664 665
S R Black basalt s5ale 665 | 720
(8) CASING INSTALLED:  Threaded [ Welded [J Grey besalt . 720 | 730
e DigM, from ft. to 2t Gage ......_-..._.......... Bllck bas‘lt 730 875
L ” Diam. from ft. to 1t Gage . Grey basalb 875 935
y " Diam. from o #t Gage —— | " Porous black basalt(waber bearileyss | 968
“ () PERFORATIONS: " “Perforated? [J'Yes []No no cuttings)
Type of perforator used IS . - ) __Grey basalt . 966 968
. in,
SIEEof pertonstons b | _This well was originaily drilled|in 1953
.. perforations from £ to.: . o ;.nd 3z has since failed and is frilleqd
[R— - Derforations from ..—..... PR T Y . epper
Q .......... PErfOrations 2rOM ..coeecomemrmerries £ 40 evrmremecrm mesmamine 1t
............ ~ perforations from .......emcmicee 2 $0 e I,
(8) SCREENS: "Well screen installed [J Yes [] No
Manufacturer’s Name -
e Model No. werveecrrormene s
'1. aneeemeneee. SlOt BiZE oo Set from 1t to f®t.
Diam. ...ccom .. Slot aize e Set from ®. fo . tt. | work started 19 Completed 19
(9) CONSTRUCTION: (13) PUMP: B
Was well gravel packed? [J Yes [] No Size of gravel: . eiconicncns Manufacturer’s Name —-
Gravel placed from £t to £t Type: HP
Waz a surface seal provided? [0 Ye_a [0 No To_what dep_ﬂg? -

Well Driller’s Statement:
This well was drilled under my jurlsdiction and this report is

| true to the best of my knowledge and belief.

NAME _.D.X

L “ .
erson, Hrm, or corporation) (Type or print) . .

Address _Route 3, Walla Walla, Weshington

[Signed] MLI/%/

=

(Wen Driller)

License No. ..20% oo . . Date J.’a/ll,/ B9 o, 10



T

«

r

'RECEIVED

C mim e m e —m

State Well No. &ﬂ\SSE“gN

WATER WELL REPORT
BTATE OF OREGON APR 21982
WATER RESOURCES Dsﬁ“’"""’““ Sé """"
SALE:l, QREGON
(1) OWNER: (10) LOCATION OF WELL. \\
Name 2.~ County / Ab\; {ﬁ. L[ _ Driller’s well number
Address 1 1A NE w  MEsusection B T QM R 3I3E WV
City - S State (O RS OV Tax Lot # . "Blk Subdivision
(2) TYPE OF WORK (check): Address at well loention’ - '
New Well [J . Deepening Reconditioning 3 . . - Abandon O E
If abandonment, describe materiai and procedure in Item 12. (11) WATER LEVEL: Comp lete_d well. . 2 ; .
' Depth at which water was first found ] o 2 0 fl
TYPE OF WELL:| (4) PROPOSED USE (check): Staticlovel 300 ft. below land surface, Date ~) ~Q) ~
Air { Driven O | Domestic Industrial (0 Municipal [1..| Artesian pressure nl L The. per square inch. Date
_ RotaryMud 0 Dug O 4| Imigation DO TestWell (1 Other a — -7
- Cable -~ 0O Bored 0O ° | Thermal Withdr O Rainjecti o (12) WELL LOG: Diameter of well below casing ......Q....coreuever _\
. . | Depthdrilled '~I () - f. Depthof completed well \To S ) fi
(5) CASING INST ’Is'tt:d;eaded 8 I%’lv:?td;; g Formation: Describe color, texture, grain size and structure of materials; and shov
. g,y\(S‘Y‘ - thlcknessandnatunofeachstratumandaquerpeneu-ated,mthatleastoneentr
. o Arom2.l. 15 S fi. Gauge ....cccceccrmmrerennens . for each change of formation. Report each change in position of Static Water Leve
NS 7 i S ft.toccerrremreenes ft. Cauge .......cccovvcmiasssesnmenes and indicate principal water-bearing strata. - .
LINER INSTALLED: MATERIAL » : From | To SWL
........... “ Diam. from,....c.ooeone S 40 v iinen... i, Gauge S \ 235 - &0 -15—:
(6) PERFORATIONS: Perforated? O Yes 4% Groy fhasaly — .40
Type of perforator used L . . -B.‘ 1 i L4d "UQ_ ‘éﬂ
Size of perforations in. by In. i A Asnbi~ 60 LS8
perforations from ..... ftto B -&— R nan i thig %_"{Q
perforations from.........0..... ft. to N R M L. . G
......... perforations from ft_to i 3 ﬁgj———
(7) SCREENS:  Well sxeen installed? 11 Yes m( R ¢ . ~ g; 0 RAH
Manufacturer’s Name .... : . . v M th & rwa/ - %L’(’ 320 1330 H2a
Type .-..... Leernont Model No .....coocuemesmmn ~ [ BMlasg o : : 244 N 1O
DIAM,  .eocivosnrmniarnernes Slot Size ............ Set from .......o...oc. 40 o ft. 0. ATy : N/O NI | K2D
Diam,  oocinicocimone. ~_SlotSize ............ Set from ft.to. ft. " RAre V- B30
Drawdown is amount water level is lowered , " c
LL TESTS: . Kl&&LMMmLMQ I\)
ol N E NI T S P o
Wes a made? {1 Yes [1No If yes, by whom? - - .
Yield: ____gal/min. with ft. drawdown after hrs. o ] _ .
n » » ” T
q_n; Jp_ummwimdrmnm;at < ft. hrs. —= :
.. e ST L
Artesian flow _ Epm i . - -
Temperature of water , Si Depth artesian flow enoountered ........oo. ft. | oo : 1 § Cotmleted 2-2% 1§
(9) CONSTRUCTION: Special standards: Yes 0 No [l Date well drilling machine moved off 6f well N | "2.‘7 g
Well seal—Material used ... <o | Drilling Machine Operator’s Certification:
Well sealed from land surface to .... é)(\ ST‘ IS/C’- £ This well was constructed under my direct supervision. Materials uses
Diameter of well bore to bottom ofidéal/..... . x....... i i
Diameter of well bore below seal .......eccoccinarms - _— .
Number of sacks of cement used in well seal sacks
How was cement grout placed? .......
Was pump installed? oo I HP... Depth oo .
Was a drive shoe used? ] Yes [ No Plugs............ Size: locgtion ........ ... ft.
Did any strata contain unusable water? [ Yes [l No .
Type of Water? depth of strata
Method of sealing strata off . T
Was well gravel packed? ] Yes [ No .. Susofgravel:..
Gravel placed from ft. to ft. . e

NOTICE TO WATER WELL CONTRACTOR

The original and first copy of this repart
are to be filed with the

WATER RESOURCES DEFAM‘MEN_I‘.

SALEM, OREGON 87310
within 30 days from the date of well completion.

5P*12658-8%



APPENDIX B



.

STILLMAN WELL VIDEO LOG (01/09/2001)

Approx. Observations / Comments
Depth
(ftbgs)
112 Evidence of past water leakage (e.g., mineralization, bacterial growth) at welded joint in steel casing
130 Evidence of past water leakage (e.g., mineralization, bacterial growth) at welded joint in steel casing
153 Evidence of past water leakage (e.g., mineralization, bacterial growth) at welded joint in steel casing
163 Evidence of past water leakage (e.g., mineralization, bacterial growth) at welded joint in steel casing
184 Bottom of steel casing; evidence of past water leakage (e.g., mineralization, bacterial growth) from
bottom of casing; no apparent leakage presently; basalt at base of casing is dry
186-197 Massive basalt; rock increasingly wet; minor volume of water flowing down borehole wall beginning
@ 192 ft
197-215 Fine granular basalt, with increasing rubbly texture with depth; very weathered (oxidized); probable
flow top; breakout of rock at 202-203 ft, very likely marking flow contact; water flow from borehole
walls approx. 2-3 gpm
215-240 Blocky, moderately-competent basalt; columnar jointing beginning @ 220 ft; probable flow interior;
increasing water flow down borehole walls; section of steel cable present from 230-237 ft bgs
252 Static water level in well; water slightly cloudy
240-285 Very massive, competent basalt, with little obvious jointing; smooth, round borehole walls
285-308 Increasingly vesicular (to scoriaceous), granular, oxidized, rubbly basalt; no apparent sedimentary
interbedding; probable flow top contact at 285 ft
308-316 Contact with blocky, reddish, jointed basalt @ 308 ft
316-330 Contact with sedimentary interbed (laterite) at 316 ft; grades downward to very rubbly, highly
weathered & mineralized basalt; clearing of water beginning @ 325 ft
330-342 More competent basalt; less rubbly than above; rounder borehole walls; probable flow interior
342-365 Very massive, competent basalt; very smooth & round borehole walis
365-379 Vertical columnar jointing; round & smooth borehole walls
379-385 Vesicular (to scoriaceous), oxidized basalt; still round & smooth borehole walls
385-416 Massive basalt, with decreasing vesicularity & oxidation; increasing water cloudiness @ 400 ft
416-429 Moderately rubbly, oxidized, scoriaceous basalt; grades to more competent, less vesicular rock with
depth; probable flow contact at 416 ft
429-460 Oxidized & scoriaceous, but both decreasing with depth; rubbly & vuggy, with breakouts throughout
range; probable flow top @ 429-430 ft; increasing water cloudiness @ 457 ft
460-470 Blocky, fractured basalt; large void in borehole wall & increasing water cloudiness @ 460 ft
470-560 Blocky, competent basalt; vertical columnar jointing @ 470 ft; increasing water cloudiness
beginning @ 500 ft
560-633 Massive basalt, with some columnar breakouts (spalling); increasing water cloudiness beginning @
560 ft; much debris present (e.g., top of old airline @ 570 ft, 2 pipes beginning @ 616 ft, much wire,
hose & pipe @ 624 ft, top portion of well intake strainer @ 632 ft); video camera could not be
advanced beyond 633 ft due to density of debris
VIDEO LOG TABLE.DOC !
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