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A. Conduct Preliminary Drilling and Water Quality Screening at three
potential sites along the Cowlitz River from Fishers Lane WTP to
Riverside County Park.






Phase | Drilling Investigation Purpose
An investigation to determine best potential collector well location




Rocky Point OB-3 Drilling ‘ Spring 2016
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. Sand & Gravel
B Sand
B ¥ Silty Sand

Clay Silt

Organic Mat’l

Silty Sand, brown, mostly very fine to coarse
sand, trace to 10% silt, trace clay, loose, dry to
maist

T

,\' Sand, brownish gray, very fine to very coarse

| sand, mostly medium, occasional granules,
pebbles and cobbles, loose, dry,

Sand, gray,very fine to very coarse, mostly
coarse, frace granules and pebbles, loose, dry,
clayey zone with wood fragments at about 10
feet

clay, trace fine sand, slightly cohesive, moist.

/ Clayey Silt, brown mottled gray, mostly silt, trace k

Silty Sand, brown, very fine to medium sand,
mostly fine, race to 10% silt, slightly cohesive,
\ moist.

\

| Sand, brown, very fine to coarse, mostly
\mediurm, loose, dry to moist
\

Silty Sand, brown to reddish brown, some gray
\ layering, very fine to medium sand, mostly fine,
| trace tn 10% silt, slightly cohesive, moist to wet
L

Sand and Gravel, gray grading to reddish brown
at ahout 21 feet, 50-70% very fine to very
coarse sand, mostly coarse, 30-50% granules

| and pebbles up to 2-1/2 inches, rounded to

I‘. subrounded, lbose, wet,

L

Sand and Gravel, reddish brown, 70-90% very
fine to very coarse sand, mostly coarse, 10-30%
granules and pebbles up to 2 inches, rounded

to subrounded , loose  wet.

Sand and Gravel, dark gray, 50-70% wery fine to
very coarse sand, 30-50% granules and
pebbles up to 1 inch, rounded to subrounded,
loose, wet, numerous light gray pumice granules

and small pebbles.

Sand and Gravel, dark gray, 60-80% very fine to
very coarse sand, mostly coarse, 20-40%
granules and pebbles upto 1 inch, rounded to
subrounded, loose, wet, several pieces of
charred wood and pumice pebbles at 36 feet

Sand and Gravel, dark gray, 40-60% very fine to
very coarse sand, mostly coarse, 40-80%
granules, pebbles and numerous cobbles up to
4 inches, rounded to subrounded  trace silt,
lnose, wet

Partially decayed wood, dark brown, friable, wet

Sand, dark gray, very fine to very coarse, mostly
coarse, frace granules and occasional pebbles,
trace silt, loose, wet

Sand to Silty Sand, dark gray, wery fine to very
coarse sand, mostly medium, trace to 10% silt,
loose, wet, layers with more silt at the bottam




Pump Test
GPM DD

30 2.0
50 3.6
= 75 6.2
91 8.1
11.2 gpm/ft

Field Measurements &

Fe - >5ppm
Temp 50
pH-6.3
Ec -240

LV TH3

-60’
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L 29 043
= 41 0.66’
= 59 0.99
118 244
- 48.4 gpm/ft
ﬁ Field Measurements
Fe - >5ppm
Temp 56.6 to 54.8
pH — 6.8 t0 6.3
Ec-340to 370
LV OB-3
Rocky Pt
LV TH2 LV TH1

Pump Test
GPM DD

30 0.3%
50 0.60
75 0.9¢
121 1.66’
72.9 gpm/ft

Field Measurements

Fe - >5ppm
Temp - 53
pH-6.3

Ec -230

Approx OHW Cowlitz River

Approx Low Cowlitz River
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Analyte? Riverside Cowlitz Kelso

Park River Collector

PH | Test Well
Aluminum 0.2 0.044 0.006 0.3 120
Ammonia ---- 0.37 0.3-0.4 0.263
Arsenic 0.01 ND 0.006 ND .007
Hardness ---- 81.4 98 24 125
Iron 032 | 111 1.1 0.43 3.74 288 |
Manganese 0.05% 0.291 0.5 0.051 2.5% 1.03
Silica — | 58 58 18 19.55 68.1 |
Dissolved - 1.09 <1.0 0

Oxygen
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18-24 Months Full Scale (Full
Capacity) Testing without water

delivery to customers from this
source required for determination
by WDOH




Groundwater Under the Direct Influence of Surface

Groundwater
Water (GUI)
\
\Treatment Jreatment 2 Treatment 3 Treatment 4 Treatment 5
) )
Chlorinatio \ Use / Ultraviolet T % Coagulant Addition, Coagulant Addition,
Only \Mint Farm/ Disinfection and & g Filtration, Disinfection  Clarification, Filtration,
Prc‘ssure Filffers Chlorination g “ Disinfection
v !/ Only e £
2 q)
\ /! z 5
\/ 25
/ z g
Gro ater Grou (}water Allowed if 2w Allowed if water Required if little water
withfNo Ixon or with'lroN and Riverbank *g’ = quality meets certain  quality data is available,
ngangse M!ngan&se Filtration credit S g limits or if turbidity is above 5
/ \ is granted N NTU
/ \ % 32
29.5 millio ,$40.4 miIIion\ $33.2 million @ v $48.9 million $55.1 million
[l Q
= >
$5.26/ERU / $9.65/ERU \ $6.44/ERU 03)- k= $11.38/ERU $13.16/ERU
per month / per month \ per month = 2 per month per month



Proceed w/

Phase Il
Study? _»




Optimize Existing

Add Dissolved Oxygen

Add Post Chlorination

Add Softening

Add Silica Removal (RO)
Add Silica Removal (Precip)
Add Silica Removal (EC)
Well Optimization (Silica)

Utilize Scavenger Wells

Customer Perception

Spotting

DN NN

Taste

AN VRN N [N

SN X X X X X color
AN VRN N [N

Smell

General Health

Purity, Cleanliness

DN NN

SN X SN X X X X LongTerm Capacity

-J
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Technical Feasibility

SN SN X X X X Reliability
SN X X X X SN X X Environmental Impact

-J -J
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N N X Timeto Implement

NN SN X X X X X X Regulatory Complaince

X XN X X X X X X X Transition Time

SN X X X X SN X X Governance Agmts

N N X X Operating Complexity

Capital Cost (Millions)
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O&M Cost (Millions)
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Impact to Monthly Bill

$0.7
50.1
S16
§25
S16
S17
$0.2
$1.0




Phase Il Phase Il

Spent 72-hour 90-day
Budget
To Date pump test pump test
@500 gpm @1500 gpm
Exploratory Drilling (Phase 1) $111,900 $177,000 SO SO
Well Drilling (Phase Il) $65,000 SO $65,000 PP2??
Aquifer Testing (Phase Il) $36,750 SO $36,750 $160,000
Engineering Analysis $45,250 $10,000 $37,250 $60,000
Community Outreach $52,150 $26,000 $27,150 $27,150
Project Management $16,500 $11,000 $10,500 $20,000
Contingency SO SO $3,350 $3,350
Total $327,550 $224,000 $180,000 $270,500 (+)







