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Corrosion of Steel—Klamath County, Oregon, Southem Part
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Corrosion of Steel—Klamath County, Oregon, Southern Part
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Matural Resources Conservation Service
Web Soil Survey URL:
Coordinate System:  \Web Mercator (EPSG:3857)

Maps from the Web Scil Survey are based on the Web Mercator
projectien, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Klamath County, Oregon, Southem Part
Sunvey Ares Data:  Version 20, Odt 27, 2021

Soil map units are labeled (as space allows) for map scales
1:50.000 or larger,

Date(s) aerial images were photographed:  Oct 10, 2019—0ct
28,2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident,
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Corrosion of Steel—Klamath County, Oregon, Southem Part

Corrosion of Steel

Map unit symbol | Map unit name | Rating Acres in AOI Percent of AOI
1 | Algoma silt lcam, MLRA | Moderate 6356 22 8%
21
-1} Calimus fine sandy Moderate 487 1.8%
loam, 0 te 2 percent
slopes
8B Calimus fine sandy Moderate 16.3 0.6%
loam, 2 lo 5 percent
slopas
8D Calimus-Capona loams, | Moderate 0z 0.0%
15 to 25 percent
slopes
9A Capona loam, 0 1o 2 Lowe 56 0.2%
percent slopes
194 Fordney loamy fina Lowe 13.0 0.5%
sand, 0 lo 2 percent
slopes, north, MLRA
21
234 Harriman leam, 0o 2 Low 0.4 0.0%
percent slopes
25 Henley loamy fine sand | High 4.9 0.5%
26 Henlay loam High 1143 4. 1%
28 Henlay-Laki loams, High 3355 12.1%
MLRA 21
38 Laki loam High 13.4 0.5%
40 Laki-Henley loams High B6.3 3%
HSEII: .L-;.l.n:IIn- \;ergr":hny loam, | lldo;le.;aiul .S.B . lﬂ‘.i% [
2 to 35 percent south
slopas
53 Poe fine sandy loam High 131.9 4. 7%
Ta Scherrard clay loam High 26.0 0.9%
Fi Taeters silt loam High 244 8 B.E%
78 | Tulana silt loam High 168 0.8%
T4 Tulana silt loam, sandy |High 6166 22.2%
subsiratum
BS Zerofluvents, nearly 421 1.58%
level
a1 Zuman silt loam High 136.9 4.8%
w | water 2785 10.0%
Totals for Area of Interest 2,783.1 100.0%
1504  Matural Resources Web Soil Survey /62022
Canservation Service Mational Cooperative Sail Survey Page 3 of &
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Corrosion of Steel—Klamath County, Oregon, Southem Part

Description

"Risk of corrosion” pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens uncoated steel. The rate of corrosion of
uncoated steel is related to such factors as soil moisture, particle-size
distribution, acidity, and electrical conductivity of the soil. Special site examination
and design may be needed if the combination of factors results in a severe
hazard of corrosion. The steel in installations that intersect soil boundaries or soil
layers is more susceptible to corrosion than the steel in installations that are
entirely within one kind of soil or within one soil layer.

The risk of corrosion is expressed as "low," "moderate,” or "high."
Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff. None Specified
Tie-break Rule: Higher

1504  Matural Resources Web Soil Survey /62022
== Conservation Service National Cooperative Soil Survey Page 4 of 4
USDA-NRCS D-116 December 2025



Klamath Drainage District Final Watershed Plan-Environmental Assessment

Appendix D: Investigation and Analysis Report

Appendix D Hydrolox Brochure

USDA-NRCS D-117 December 2025



Klamath Drainage District Final Watershed Plan-Environmental Assessment

Appendix D: Investigation and Analysis Report

Powerful Solutions for Intake Screening
Hydrolox Traveling Water Screens

T —

hydrolox

ENGINEERED POLYMER SCREENS
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Hydralox™ engineered polymer Iravelng water screens ane changing the way
facilties hink aboun intake screen perdformance. Proven 10 exclude debris and
reduce harm to aquatic life, these effective. longer-lasting soluticns ars sasy

to inatall,

aqure virually ne mantenance, and address the needs of water-

exfracting faci

e across a wide rangs of industriss.

We offer single-paint-ol-contact project management services la help eliminate
bottlenecks during screen installation. Our team supervises the entire process,
working with your preferred subconiractors and in-house crew (as neede

ta heip you mini

8 gowntime while aptimizing in-house re:

#CES. BCTEEn

performance, and screen life. This process can include initia site surveys to

develop scope of work: projsct mestings: and faotory acceptance testng

All Hydrolox screens are backed with ind

ry-leading
warranties (warranty terms determined by specilics of screen, apolication, and

ee-year of foury

Inst

lation}. In addition to compraher

va on-site support befors,

ring, and

after installation, we also provide ongoing expert lechnical support and awar

winning customer sernvice.

rolox
Danny Vicknair MW

Maintenance Technician, Ertergy Corparation ENGINEERED POLYMER SCREENS
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Series 6000 Vertical Traveling Screens

Series 6000 Verical Traveling Screens substantially reduce the total cost of ownership for cooling water

intakes and simiar screening appications. These screen syatems can be manufactured to arder in virtualy

ilevered head
N ensures socurate
fieh dalivary.

any width or length and can be configured for either debris handling only {vertical] or debsis and fish handling

leverad). Availablke in either mesh top or flush grid, thay are designed 1o cperate 24/7, year-round.

Stainlese slesl shevnn canmyway
Ristroph-style fish collaction bucket complies with
fish impingemest and sntranment regulations

Industries

Desch level indisatar
ENMINGES guasswork.
mizas unscheduled
nlenance

Fish returm troug

Irm trougen

o exieting
guide slots. no need to

strscturs

FrEning pans
rainenance

dar in

Featuring a mesh fop design, Saries 1800 Vertical Travefing Screans can be manufsctursd fo o

sty any width or length and can be installed at a variely of angles (o facilitate detoris remo
v bneficial in avercoming commen screening challenges fer facilites in irrigation districts,

They have
DRV ESpe
figheries, and drinking ws

BXIrACTon Siles: Posiive dive system distributes ioad
8Cross entre screen dh. Eliminates
allenges of sdge-civen systems

SET WERar ]

Take-up Sc7Ews rass

rs-handling fights withstand impact fom
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Series 1800 Horizontal Traveling Screens

Series 1800 Horizontal Traveling Screens help facilities in irrigation districts, fisheries, and drinking water

extraction siles evercorne common streening challenges Suitabils for imigation diversion and srallar, low-

fionw inlakes, INBSE SCrEENS are compiant wih NOAA Tsh-proleclion Screening crilena rom anadramous
specie

ned can be of

ted using solar power

ar removes

AUl pring tensioning syslem
with dock-igvel indicaior mnimizes
UNpErED mainEnEnGs.

Slntted batiom channel allows
waler 1o flow Brugh sereen,
prewenting debri bubsup.

Durabia 304-grade atainisas
stesl frame

SMOG, N0N-COMDEVE ENQIREEre Dolymer
Hald-tlown :

prevent
SerEan missgnment.

surfEce ensbles easier
and langar screan ie.

ool cleing

Compliance

Our screen systams ensure full compliance with water screen regulations for fish protection. This applies

o regulations in bath North Amarica and the European Union and ncludes: Section 316(b) of the
Vialer AcT; NCAA and NMFS criteria; 1he 2009 Eets Fegulations (UK),

wk Directive (EL).

king Wialer inspeciorale

regulationg; and the 2015 Water Framemw
“Best Technology Available” far 316(b)
Saction 318(b)
ol cooling water in:

e EPA's Clean Water Act reguires

e 1, conslruction, and capacity

e Struciunes refiect the Dest lechnology avallable (BTA) for minimizing adverse
environmental impacls—mpingement &nd entrainment,
Under the terms of the rube. Hydrolox fraveling water screens qualify 2s 2 BTA for minimzing impingement

mariality {*modified travaling screens”). Specil

fically, the EPA noted that Hydrolox ecreen designs have
*shown promise in reducing impingement mortalty.

with the Eels
The Eels Regulations require companies in the LK who L

iz waler extraction to meet a threshold of 40%

eel "escapemant’ by 2015

Hydrolox traveling water acraene offer the ideal sokution or Eels Regulstions compliance, Independant
testing with a well-known research organization in the UK has identified Hydrolox as the best technology
Tor fish protection &

le o

o rarkat. Tha Envitonment Agency has i
cilifes managing glass eel, ever, and adull yellow/siver el populations. In

iadl Hydrolox traveling water

SCreens as a solution for ihose

many cases, r

clow is an option.
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contact

North America
301 Plantation Road

0
New Orleans, LA 70123 g
1.866.586.2825 (toll free) &

[=2]

=S
Europe 2
Lemelerbergweg 31A g
1101 AH Amsterdam, Netherlands 3
00800 3344 5544 (toll free) ~_§

iE’.
info@hydrolox.com 2

www.hydrolox.com

=
&

e

hydrolox:

ENGINEERED POLYMER SCREENS
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2010 HYDROLOK, LS. This draving confabs propdetary nomation of HYDROLOX licensed for use aoly in connechion with HYDROLOK products. The crawing may not be copled or diiclosed ta other parties without wiitten permision of HYDROLOK,
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ENGINEERED POLYMER SCREENS
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Product Line Extension
Series 1800 Mesh Top

Engineered Polymer Screen

Series 1800 Mesh Top Engineered Polymer Screens (EPS) overcome many

screening challenges faced by |r|iﬁatlon districts and fisheries. Testing and

use by federal and state agencies

ave demonstrated that Series 1800 Mesh

Top EPS offers significant advantages over competing technologies, Made
from lightweight materials that are UV-resistant and corrosion-free, Series
1800 Mesh Top EFS is designed to withstand abrasive conditions over many
YEArs,

Meats or exceeds NOAA Fisheries criteria for protection of

anadromous fish species.

Prevents entrainment of fish.

Improves debris removal and optimizes water filtration,

Lowers installation costs.

Virtually eliminates downtime.

Reduces maintenance costs with self-cleaning mechanism.
Contact Hydrolox teday for a sample of this new produci or for more

informarion,

a Friction between wearstrip and belt Friction between uct and belt
Friction Factors F"' wearstrip mmnrie?l FPpmduct material (used mﬁmp conditions)®
Belt Material UHMW HDPE | NYLATROMN |STEELICS & GLASS STEEL PLASTIC | CARDBOARD | ALUMINUM
WET (DR} | WET (DAY} | WET (DRY) | WET (ORY) | WET ([0RY) | WET (DRY) | WET {DRY) |WET (DRY)| WET (DRY)
Acetal (5) 0.10(0.10)|0.09 {0.08}|0.13 (0.15) | 0.16 (0.19) |0.13 (0.14) |0.13 {0.13)|0.13 (0.16)| - (0.18) |0.33 (0.27)
AR Nylon (3] -(0.19) | -0.11) | -{024) | -(0.31) : : e ~10.22) | - (0.31)
Max. Temp. (A) -(0.32) | -(0.22) | -{0.36) - {030} ~{0.22) | -(031)

(S} = smooth, clean conditions. (A) = abrasive, diry condifions. MR = not recommendad.

an the erviranmantal conditians sumaunding the comaayor.

b Friction factors fof friction betwaen product and ball anly apply or Fiat Tap, Parfaratad Flal Teo, Mash Tep, Flush Grd and Raizad Rib bais

& Friction 1actor values are highly dependenit cn erviranmantal condifiens, The lew value of the Irction tacsar range is an expermentally dertved fiction factar Far new beling en
rew waarsiip, This valus sheuld only be ugad in the cleanest snvinormeants er whare watar of sihar lubeicating agents ars presan, Most applications sheuld be adjusted based

Dinide bel spesd *V™ by the shafi &y disfance *L". Sirength Factor is found al inferse cficn
of speed/langth ratic and appropnate sprocket ling.

SPEEDYLENGTH RATIC (WL}
W= ffmin (mimin), L= {m), T = numbsar of kaeth

PERCENT OF ALLOAWABLE BELT STRENGTH UTILIZED, %

Sprocket Description A B c E
Pitch Diameter Range (Bottom to Top)
MNo. Teeth in. mm in. mm in. mm
. mm in. mm
5.0 127 6 1.77-2.10 46-53 1.87 47 4.85 126 251 74
6.5 165 B 262-2.87 66-73 223 57 6.48 165 3.68 33
ai 206 0 346-3.65 RE-O5 750 B 504 204 148 113
105 267 13 467-4.82 119-123 3.02 77 10.40 264 564 143
L Strength Factor Sprocket Spacing as a Function of Belt
Strength Utilized
10
08 |
08 |
o7
05 £ D
1 - I
[13-] i E §
o | 3! 7
03 & %
0.2 | e @
1 2 3 a4 E B 7 8 8310 15 i) & 3
3

HYDROLOX

U.S. 1-866-586-2825
Europe +800 3344 5544
www. hydrolox.com

hydrolox
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Product Line Extension

Mesh Top

in. mm
Pitch 2,50 63.5
Minimum Width 5 127
Width Increments 1.00 25.4
Opening Size (approximate)| 0.068 x 0.75| 1.7 x 19.1
Open Area 32%
Hinge Style Open

Drive Method

Center-Driven

Product Notes

¢ Always check with Customer Service for precise belt width

measurement and stock status betore designing a screen or

ordering a belt.

[+ Fully flush edges with recessed rods prevent edge damage
and rod migration.

*  Available with Flights and other Series 1800 accessories.

*  Tapered hole slots are 0.068 inch (1.7 mm) wide,

0.75 inch (19.1 mm) long, and prevent fish injury.

* Made of corrosion-rasistant polymer.

[+ LUV-resistant material suitable for years of low-maintenance,

confinuous outdoor use.

I

=N =N =N =

___IWHDI _I&'“_ _95I'IW__J
LRl 15 mm) EAS mm)
Belt Data
Belt Material Standard BS Bl Sirength Temperature Range w Balt Weight
Rod Material (continuous)
ﬁ?ﬂ 03:“2-1-'? It kgim *F C I/ kg'm?
UV Resislant Acetal Acetal 1500 2230 -50 to 200 =46 o 33 227 11.08
UV Resistant Mylon Mylon 1000 1488 -50 to 240 -46 ta 116 i3 B.B4
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The Hydrolox® Screen Concept

Hydrolox screens are made from engineered polymer modules. Screens
are assembled in an interlocked, bricklayed pattern with full length
hinge rods — an inherently strong design.

Screens can be made to order in virtually any width and
length. Modular components also allow for fast, on-site
maintenance without having to replace an entire screen.

Hydrolox molds all components in-house and maintains an
extensive inventary in order to meet both your normal and emergency
delivery needs.

Hydrolox Polymer Screens vs. Steel Screens

Qur engineered polymer components and innovative screen frame design combine to produce traveling
water screens with significant, measurable advantages over conventional chain and basket steel screens.

Engineered polymer screens are proven 1o last at
Limited Screen Screen life is severely limited by highly abrasive |east five times longer than steel. The positive-drive

Life environments, Uneven wear on basket chains system, which reqguires no chains and is driven by
causes mistracking and shortens scraen life. direct sprocket engagement, virtually eliminales
uneven wear and mistracking.
Sut | : v System contains no submerged moving parts and
Maintenance 5 afargr::: :a':;ng::é:;ue 6 manten requires almost no unscheduled maintenance and
s i downtime.
Operational e e e e The modular design allows repairs o be made on site
e e L e R a:n it and lowers operational costs. Screens are designed
Costs a.repl ' to remain in the water year round.
Steel screening material is highly cormosve, Pot
Corrosion especially in saltwater environments. GO GOl i
Biofouling Steel components readily biofoul. Engineered polymer material is less likely to biofoul.
Sysiem's compact design is approximately 40%
Safety Heavy steel baskels are difficult 1o handle and | joue- ) johnyeight engineered polymer material

can present safety hazards. improves worker sefety,

System ensures full compliance with water screen
regulations for aquatic life protection: Clean Water
System is difficult to seal and prone to fish Acl’s 316(b), NOAA, NMFS, 2009 Eels Requlations
entrainment. (UK), Drinking Water Inspactorate (DWI), and 2015
Water Framework Directive (EU). Smooth suriace
and tight seals minimize de-scaling.

Compliance

Debris Enhanced design of the screen’s spray bar has better
Carryover mesh coverage fo greatly reduce camyover,

& 2016 Hydrolox 5002900_English
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Product Line Extension

3-Piece Debris Flights

Available Flight Height
Available Materials
in. mm
4.0 102 UV Resistant Acetal, Nylon

Note: Flights consist of 3 pieces: the base module, the attachment, and
the rod.

Mote: Flight surface has 0% open area and a No-Cling surface. The base
maodule has tha 51800 Mesh Top dasign,
Note: The minimum indant is 2 in (51 mm).

Metal Split Sprocket Data®

No. of | Nom. | Nom. | Nem. | Mom. | Nom. | Mom Available Bore Sizes
Teeth Pitch | Pitch | Quter | Outer | Hub Hub :
(Chordal | Dia. | Dia. | Dla. | Dia. | Width | Width | U'S. Sizes Metric Sizes
Action) L mir LL] Ll n mm Round | Square | Rownd | Square
in. in. mm mim
13 105 | 267 | 103 | 262 | 1.5 a8 2.5 60
{291%)
3.5 a0
& Contact Custormner Service jor lesd times.
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Appendix G Hydrolox Application in Yakima
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Hydrolox™ Screen Achieves Longer Life and Reduced
Maintenance in Highly Abrasive Application

-Yakima, Washington

Background

After experiencing a drought year, the
Unired States Bureau of Reclamation
[USBR) at the Okanogan Irrigation
District sought to install a water
screen at Shell Rock station in order
to activate the pumping site. The
environment at Shell Rock is highly
abrasive, due to its location on the
oulside bend of the Okanogan River.
During a drought, the water in the
river is sediment-laden and full of
debris.

Problem

Initially, a steel mesh screen was
installed in the application, but it
lasted only one and a half years due to
frequent problems:

e Sediment build-up under the
screen inhibited sprocket tracking.

e Debris was frequently carried over
the screen, entering irrigation water
pumps and flowing downstream.

¢ The screen was driven by two
sprockets on the ends and sagged
in the center, leading to uneven
wear.

Solution

Working with Hydrolox
representatives, the USER built a
frame to accommodate the Hydrolox
Series 1800 traveling engineered
P(Jl}'l‘ﬂ&‘]’ SCreen—an answer to Tht‘it’
steel screen problems:

e The Hydrolox screen features a
sprocket-driven positive drive
system, which eliminates uneven
wear and mistracking.

® The smooth polymer surface of the
Hydrolox screen allows debris to be
easily washed away. Also, a spray
bar was installed on the front side
of the new screen to help eliminate
debris carryover.

The Hydrolox screen mesh extends
the life of the screen with non-
corrosive, abrasion-resistant screen
material.

Elimination of submerged foot
sprockets reduces operations and
maintenance.

And, the innovative design of
Hydrolox engineered polymer screens
offers additional advantages:

» Compliance with the National
Oceanic & Atmospheric
Administration’s fish-screening
criteria for anadromous species

o Screens last up to four times the life
of steel screens

Results

Three years after installation,
Hydrolox performed a wear analysis
of the screen’s modules, The results
predicted the screen to last at least
another two years in the highly
abrasive environment, achieving a
service life of 3-5 times longer than
the steel screen. Since the initial
installation of the Hydrolox screen, the
USBR reports a 60%-70% reduction in
operations and maintenance. Debris
carryover has also been eliminated.
Mark Briggs of the USBR reports that
the success of the installation was

due in large part to the successful
partnership between Hydrolox and

L

the USBR: "The support Hydrolox
gave was tremendous. That’s what
helped it work out as smoothly as it
did—Hydrolox helped us make sure
the spacing and the back support were
the right dimensions.”

And because the Hydrolox screen is
supported all the way across the mesh,
Briggs says, problems associated with
sediment build-up and uneven wear
are diminished. “It doesn't sag like the
other screens. ..and as far as holding
up in highly corrosive waters—it
definitely shows an improvement.”

For more information contact us at: US. 1-866-586-2825, Europe +800 3344 5544, or www.hydrolox.com
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© 2010 51078_ENGLISH

USDA-NRCS

D-131

December 2025



Klamath Drainage District Final Watershed Plan-Environmental Assessment

Appendix D: Investigation and Analysis Report

Appendix H Hydrolox Application in Snake River

USDA-NRCS D-132 December 2025



Klamath Drainage District Final Watershed Plan-Environmental Assessment

Appendix D: Investigation and Analysis Report

Hydrolox™ Protects Fish for

Fall River Electric

CUSTOMER OBJECTIVES

The Fall River Electric Cooperative's Chester Hydro Plant is located
on the Henry's Fork of the Snake River, an important fishing area
for conservation that provides 3.3 MW of power. The two large irri-
gation ditches on aither side of the plant were experiencing prob
lems with fish - 80% of them were ending up in the ditches with

near-100% moriality rates. Fall River needed to find a low-mainte-
nance way 1o ensura fish salety to continue this plant’s renewable
energy production.

HYDROLOX EXECUTION

CUSTOMER Fall River Elactric Cooperativa ; o i :
erE ¥ Fall River partnered with Henry's Fork Foundation, Trout Unlimited,
LOCATION Chester Hydro Plant, ldaho Fish and Game, and LS. Fish and Wildlife to work toward a
Fremant County, ID solution. The group decided to contact Hydrolox due to the water
APPLICATION Fish bypass system screen manufacturer's reputstion for low-maintenance, high fish

protection technology. A total of 15 Series 1800 Mesh Top Screens
SOLUTION  Series 1800 Mesh Top Screen were installed in front of the irrigation ditches next 1o Chester Hydro
Provide clean, renewable energy to Plant. These 11-ft-by-11-fl screens ensure the local trout population

MISSION lecal residents and farmers while can safely navigate down Snake River,
protecting the sensitive fishing area

The 31800 Mesh Top Screen is composed of lightweight materials
that are corrosion-free and UV-resistant, making it suitable for years
of low-maintenance, continuous outdoor use. The screen’s small

The Hvdrolox Advantage mesh openings allow for more affective fish exclusion, and its salf-
Y g cleaning mechanism improves debris removal.

» Designed to operate 24/7/365 RESULTS
Moare than five years after installation, the 51800 screens require
Last up to five times longer than very little maintenance and fish are no longer rappead in irigation
traditional chain-driven steel screen ditches. Dave Peterson, Fall River Manager of Engineering, says,
systems “Everything runs much smoother since we installed the Hydrolox
water scroens. Fall River Electric can provide power for the area
» Proven in field and laboratory tests knowing that the Snake River's fish remain unharmed.”

to offer outstanding protection for
aquatic life

Far more infarmation abowl Bydiolox, visit www. hydralox. com.
Hydrolox USA, New Orleans, LA, Toll Free: 1-866-586-2823

Hydrolox Europe, Amsterdam, The Netherlands, Toll Free; +00800-3344-5544 Mr“lux*

& 2014 Hydrobox, LL.C. 53738_ENGLISH
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Intake Screens, Inc.

CI v o GA-2-101 |_|
[ T = | O SR PETRATEN iy J

Cone Screens NOT FOR CONSTRUCTION
QTY 10, C168-48EA MECHANICAL BRUSH-CLEANED COME SCREEN

QTY 10, INLET PLENUM AND SLIDE GATE

TYPE 304 STAINLESS STEEL SCREEN AND SLIDE GATE

EPOXY COATED CARBON STEEL INLET PLENUM

1.75-MM SLOT OPENINGS, 1.75-MM WIRE WIDTH, 50 PERCENT OPEN AREA

70.2 CFS CAPACITY PER SCREEN AT 0.4 FPS APPROACH VELOCTTY

702 CFS TOTAL CAPACITY AT 0.4 FPS APPROACH VELOCITY

40 PERCENT SCREEN SURFACE AREA REDUNDANCY AT 500 CFS DIVERSION RATE

0.28 FPS APPROACH VELOCITY AT 500 CFS DIVERSION RATE

B
I |
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SECTION B-B
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== Intake Screens, Inc. =T
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