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Pacific Connector Gas Pipeline Project

(During the previous NEPA process, PCGP submitted a Plan of Development to meet
BLM Right-of-Way Grant requirements based on BLM regulations. These plans will be
updated in consultation with the Federal land managing agencies [BLM, USFS, and
Reclamation] during the current NEPA process).
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1.0 INTRODUCTION

In accordance with DOT 49 CFR Part 192, Pacific Connector Gas Pipeline, LP (Pacific
Connector) will strength test (or hydrostatic test) the pipeline system (in sections) after it has
been lowered into the pipe trench and backfilled. The purpose of the hydrostatic test is to verify
the manufacturing and construction integrity of the pipeline before placing it in service to flow
natural gas. Should a leak or break occur during the hydrostatic test, the pipeline will be
repaired and retested to ensure the required specifications are achieved. Once a segment of
pipe has been successfully tested, cleaned, and dried the pipe will be joined to the adjacent
pipeline segment. The physical capacity of the pipeline to hold hydrostatic test water is
approximately 60.7 million gallons. The actual volume to be used is reduced below the total
pipe capacity through the re-use of water by cascading test water from segment to segment as
practically achievable. Figure 1 in Attachment D provides an overview of the Project alignment,
test segment locations, potential hydrostatic test sources, and the basins crossed by the Project
as described in this Plan.

2.0 GENERAL HYDROSTATIC TESTING PROCESS
21 Contractor Responsibility

The construction contractor is responsible for implementing Pacific Connector’s hydrostatic test
design, drawings, and specifications. The contractor is also responsible for following applicable
environmental stipulations, right-of-way restrictions and completing the necessary hydrostatic
test documentation as required in the construction contract. The construction contractor will
then provide Pacific Connector with a specific hydrostatic test plan and schedule detailing the
specific methods for cleaning, filling, pressurizing, proof testing, dewatering, and drying of the
pipeline during the testing process. The contractor is also responsible to provide all of the
necessary equipment, instrumentation, qualified personnel and materials necessary to complete
the hydrostatic test plan. Pacific Connector will review and approve the contractors hydrostatic
test plan and provide final acceptance of the test.

2.2 Cleaning

As part of the construction process and prior to hydrostatic testing, the pipeline is lowered into
the trench and prepared for cleaning. The majority of the pipe should be backfilled and
compacted with the exception of valve sites and test header break locations which are left open
to access the pipeline during the hydrostatic test process. Pig launchers and receivers are
welded onto the test segment and a series of cleaning pigs are pushed through the pipeline with
compressed air. All debris removed from the pipeline during the cleaning process is disposed of
at an authorized waste disposal facility or other appropriate locations if approved by the
landowner. Once the cleaning pig runs are complete, the pig launcher and receiver are
removed from the pipeline test segment, and the hydrostatic test headers are welded into place
to allow the test segment to be filled with water and tested.

23 Filling

Once the contractor has cleaned the pipeline test segment, the contractor uses hoses/hard
piping to fill the pipeline with clean test water (see Sections 3.0 and 7.2). Water is pumped via
hose from the approved water source site(s) or from the previous test segment into the new test
segment. Depending on the proximity of the source water location to the test segment, water
trucks may be used to transport the water. All fill lines and water pumps are rated to sustain the
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hydrostatic test procedures. Water is pumped into the test segment behind fill pigs to
completely fill the test segment with water and to minimize potential air entrainment during the
filling process. Fill plugs/pigs are pushed in a controlled manner with pressure during the filling
process from one end of the test segment and are received at the other end to ensure all air is
removed from the pipeline prior to testing.

24 Pressurizing

Calibrated temperature recorders, pressure recorders, and deadweight testers are connected to
the hydrostatic test headers to document the test. The contractor secures the test area to
prevent all unauthorized personnel from being in the area. Once the test segment is completely
filled with water, the fill pump is removed, the pressure pump is connected, and the pipeline test
segment pressurization begins. The test pressure is brought to 500 psig and held until the
pressure and temperatures are stabilized. All connections are checked for leaks. Providing
there are no leaks, the pressure pump raises the internal pipe pressure slowly to 80% of the
required test pressure at the low point of the test section. Once the pressure and temperatures
stabilize, the stroke count is started and continued until the internal pipe pressure reaches the
required test pressure.

2.5 8-Hour Test

The hydrostatic test pressure is maintained on the test section for the duration of the test, which
is anticipated to last 8-hours. During the first two hours of the pressure test the time, pipe
temperature, ambient temperature, and dead weight pressure readings are recorded. After the
second hour, the same readings are taken every half hour for the remainder of the test.
Acceptance of the hydrostatic test is done by Pacific Connector’s Chief Construction Inspector.
If a leak is encountered during the hydrostatic test, the test is stopped, the leak is located, and
the pipe is excavated to repair the leak. If at any time during the 8-hour hydrostatic test, the test
pressure falls below the minimum test pressure, the test will be unacceptable and test section
shall be re-pressurized and the entire test started again.

2.6 Dewatering

At the end of the 8-hour test, the contractor lowers the pipeline pressure by slowing venting
water. The water that is vented may be cascaded into the next test section, or into a dewatering
structure, or into a frac tank for further testing pending the location and need in the hydrostatic
test plan. Test water is only released for land application at previously approved locations
through an approved dewatering structure. Where water is being released in an upland area,
the contractor is responsible for taking water samples, if required, for analysis. Once the
samples have been analyzed and meet the permit requirements, the water may be released
through an approved dewatering structure in an upland area.

2.7 Drying

Once the hydrostatic test has been approved and the water removed from the pipeline, the
contractor will use dry compressed air to push a series of drying pigs through the pipeline. Pigs
will be run until the pipeline is dried to a specified dew point.

2.8 Tie-Ins

Following the pipeline drying, the test segments are welded together. The welds are x-rayed
and the pipeline is prepared for service.
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3.0 SOURCE WATER

Water for hydrostatic testing will be obtained from commercial or municipal sources, private
supply wells, or surface water right owners (see Table 1). Hydrostatic test water for the
compressor station will be obtained from nearby municipalities. If water for hydrostatic testing is
acquired from public surface water sources, Pacific Connector will obtain all necessary
appropriations and withdrawal permits through the Oregon Water Resources Department
(OWRD). As part of the application process, OWRD provides the application(s) to the Oregon
Department of Environmental Quality (ODEQ) and the Oregon Department of Fish and Wildlife
(ODFW) for review. These agencies comment if there are concerns regarding the impacts the
withdrawal(s) may have on water quality, or other beneficial uses, and/or fish and wildlife
species and their habitat, respectively. OWRD also provides public notice of the application(s)
and encourages comments. OWRD then completes its review and issues the permit(s) or
denies the application(s). Private owners will be contacted to discuss water acquisition during
landowner negotiations in the year prior to construction.

As required by ODFW, pumps used to withdraw surface water will be screened according to
NOAA Fisheries’ screening criteria to prevent entrainment of aquatic species. When pumping
water from a source location, the pump head will be submerged and maintained on average at
the center of the water column so as to prevent sucking in sediments and/or algae lying at the
water level surface or sediments (i.e. heavy metals) resting on the bed of the waterbody. The
targeted ramping rate will be managed such that there is no significant decrease of river flows.
Estimated ramping rates will be submitted to ODFW as part of the ODWR permitting process.
The only substance that would be added to the hydrostatic test water would be chlorine to
prevent the potential transfer of aquatic invasive species, which was a concern for the BLM and
Forest Service, as described in Section 7.0

Table 1
Potential Hydrostatic Source Locations
Estimated
Withdrawal
Requirement
(Longest Test
Segment
County MP Source Owner Volume)l
South Coast Basin - Coos Bay Frontal Pacific Ocean (1710030403) - Fifth Field Watershed
Coos Bay -
Coos 1.47R Coos Bay - North Bend Water Board North Bend 4,999,228
Water Board
South Coast Basin - M. F. Coquille River (1710030501) - Fifth Field Watershed
5-J Limited
Water Partnership,
Douglas 50.20 | Kinnan Lake Donald R. 3,315,584
mpoundment
Johnson
29080601300
Umpqua Basin - Olalla Creek-Lookingglass Creek (1710030212) - Fifth Field Watershed
Douglas
County Public
Works/
. . Looking Glass
Douglas 55.90 Water Impoundment Ben Irving Reservoir Olalla Water 3,315,584
District/
Winston-Dillard
Water District
Looking Glass Olalla Water District Looking Glass
Douglas 58.75 (Olalla Creek Crossing) Olalla Water 3,315,584
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Estimated
Withdrawal
Requirement
(Longest Test
Segment
County MP Source Owner Volume)*
District
Umpqua Basin - Clark Branch-South Umpqua River (1710030211) - Fifth Field Watershed
Oregon
Douglas 71.30 S. Umpqua River Crossing #1 Dep\‘j\;g?:r”t of 2,037,230
Resources
Umpgqua Basin - Days Creek-South Umpqua River (1710030205) - Fifth Field Watershed
Oregon
Jackson 94.73 S. Umpqua River Crossing #2 Dep\a/\l;t;?:rnt of 2,525,177
Resources
Rogue Basin - Shady Cove-Rogue River (1710030707) - Fifth Field Watershed
Oregon
Jackson 122.5 Rogue River Crossing Department of 1,951,591
Water
Resources
Rogue Basin - Little Butte Creek (1710030708) - Fifth Field Watershed
Jackson | 133.38 Medford Aqueduct Eagle Point 2,256,357
Irrigation
. . Medford
Jackson 146.70 N. Fork Little Butte Creek Crossing Irrigation 2,847,495
District/
. Rogue River
Jackson 161.40 Water Impoundment Fish Lake Valley Irrigation 2,847,495
District
Klamath Basin - Fourmile Creek (1801020302) - Fifth Field Watershed
United States
Klamath 168.90 Water Impoundment Lake Of The Woods (Rogue River- 5,565,825
National Forest Lake N
Siskiyou NF)
Klamath Basin -John C Boyle Reservoir-Klamath River (1801020602)
Oregon
Klamath | 184.30 | Water Impoundment John C. Boyle Department of 5,565,825
Reservoir Water
Resources
Klamath Basin -Lake Ewauna-Klamath River (1801020412)
Klamath 189.00 Water Impoundment | Keno Reservoir Oregon 5,565,825
Department of
Klamath 199.20 Klamath River Water 5,565,825
Resources
Klamath Basin -Mills Creek—Lost River (1801020409)
Klamath | 228.1 High Line Canal Malin Irrigation 4,560,666
District
Total N/A*

) segment).

T The volumes in the table represent the estimated withdrawal volume from a potential hydrostatic test source, and,
in some cases, multiple sources are identified for the same test segment(s) because water withdrawals would be
based on conditions at the time of construction (see Table 2 for potential water sources identified for each test

Totaling the potential withdrawal volumes is not applicable because, as stated in footnote #1, multiple (alternate)
sources have been identified for the same test segments. Without cascading (not proposed), the physical
volume for all individual test segments would be 60.7 million gallons. With the use of cascading, which is
proposed, the minimum test water volume to be withdrawn would be 15,928,725 gallons across all sources. The
actual volume will be within this range and is expected to be at the lower end of the range.
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4.0 DEWATERING

The pipeline will be tested in approximately 35 sections, each with varying lengths and water
volume requirements (see Table 2). The required test pressure ranges, pipe strength (wall
thickness and pipe grade), topography (specifically elevation changes), available access and
work areas to stage testing equipment, and the availability of test water are used to determine
the length of each test segment. During the test, it may be necessary to release some volume
of water at each of the section breaks; however, Pacific Connector will conserve water as much
as practical and minimize dewatering, where feasible, by cascading, or transferring, water
between test sections. If the volume of water required to test the successive segment(s) is less
than the preceding test segment, the extra test water may be stored in the previously tested
segments or portable tanks and then pumped to subsequent segments for testing as necessary
to minimize water withdrawals and potential water hauling requirements. After testing of the
segment or series of segments is complete, the hydrostatic test water will be released to an
upland area within the basin from which it was withdrawn. The hydrostatic test would be
dewatered through a filter bag or straw bale structure to remove particulates and prevent the
potential for sediment transport and ground surface erosion (see Attachment A). Pacific
Connector does not propose to release hydrostatic test water outside the basin from which it
was withdrawn (i.e., South Coast, Umpqua, Rogue, or Klamath). It is expected that the volume
of water to be released within a basin would be the largest volume of water associated with the
longest test segment within the basin. Table 2 provides the volume of water for each test
segment and footnotes the largest volumes for each basin, which are listed below:

South Coast Basin - 4,990,228 gallons (15.31 ac/ft)
Umpqua Basin - 2,525,177 gallons (7.75 ac/ft)
Rogue Basin - 2,847,495 gallons (8.74)

Klamath Basin — 5,565,825 (17.08 ac/ft)

Total = 15,928,725 (48.88 ac/ft)

At some locations it may be necessary to locate the dewatering structures outside the
construction right-of-way, as allowed under FERC Procedures (IV. A. 1.), to direct water away
from the disturbed right-of-way areas. In these locations, small brush or trees may be cleared
by a rubber-tired rotary or flail motor (brush hog) or by hand with machetes/chainsaws. No soil
disturbance will occur. A rubber-tired or track hoe will be utilized to lay the dewater line and to
remove the saturated straw bales or filter bags upon completion of hydrostatic dewatering.

The hydrostatic test dewater locations are shown on the maps provided in Attachment D. The
hydrostatic test design was developed from alignment and elevation surveys and detailed pipe
design. The design will be provided to construction contractors, once selected. Potential
stream flow effects (or ramping rates) from hydrostatic test dewatering are not expected
because water will be released to an upland area and through an energy dissipation dewatering
structure to promote infiltration into the ground and will not occur within 150 feet of any sensitive
wetland (i.e., non-agricultural wetland) or waterbody, where feasible. Further, BMPs, as
described in Section 7.0, will be implemented to control dewatering to minimize potential
increases in stream flow.
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Table 2

€210810¢

Potential Hydrostatic Dewatering (Test Header) Locations within the Construction Right-of-Way

HUC HUC Section Volume ** 3Vaterbodies Closest to End Latitude
Test Oregon Plan (10-digit) (10-digit) Begin End Length ? (gallons) Potential Jurisdiction -Pewatering Locations s Distance to
Segment Watershed (Begin MP) (Ending MP) MP ' MP (feet) (acre feet) Water Source (ending MP) m (LLID) Waterbodies ° (feet) End Longitude
Spread - Haynes Inlet
oos Bay /Coos River /
Jordan Cove 650
~ (1243397433543) Beg. 43.432564
S Haynes Inlet
=3 1000 Beg. -124.240191
Coos Bay Coos Bay Coos Bay - ~ (1242326434319) €9
Frontal Pacific Frontal Pacific 0.00 735,523 . — Trib to Haynes Inlet
1 South Coast Ocean Ocean (Private) 6.63R 14,840 (2.26) Vvotrth Igendd Private o (1242017434500) 550
1710030403 | 1710030403 ater Boar & Trib to Haynes Inlet 377 End 43.449395
(1242011434514) naas.
g Haynes Inlet 255 End -124.198395
S (1242266434305)
Spread 1 =
*Trib. to Stock Slough %
o ooosBay | Coos Bay 0612411 | CoosBay- ©_ (1241467433377 43.338261
2 South Coast | 0 - ace | TTOTEE PECHC 1 663R | 10.18R | 52,760 8.02) North Bend Private RTrib. to Stock Slough —
1710030403 1710030403 ' Water Board 3 Monkey Gulch 100 -124.147804
(1241504433368)
Coos Bay Coos Bay ) =Trib. to Catching Creek
Frontal Pacific | Frontal Pacific 17.118 1022158 | SO0SBAY- | pryateipim- (1241615432585) 275 43.255887
3 South Coast 10.13R 38,800 North Bend -
Ocean Ocean R (5.90) Water Board Coos Catching Creek 575 124.160713
1710030403 1710030403 ater boar (1241452433077) Bt
Tribs. to South Fork Elk Creek 415
Coos Bay . (1239351 431117 &
- E. F. Coquille 4 Coos Bay - 650 43.105719
4 South Coast | Frontal Pacific River 17118 1 3581 | 100,760 4’?192512)8 North Bend | BLM-Coos 1239152431074)
1710030403 1710030503 ) Water Board Trib to Big Creek 363 -123.912717
(1239061430967)
Big Creek
(1240?15430262) 400
E. F. Coquille | M. F. Coquille 360 166 Coos Bay - Tribs 1o Bia Creek 43.105499
5 South Coast River River 35.81 | 37.20 7,280 (1.11) North Bend BLM-Coos (1”2 jo;) ; 55’30;%62 395
1710030501 1710030501 : , -
Water Board 1238846431056, & ;gg 123.888347
1238882431046)
Tribs. To Camas Creek 243
. _ Coos Bay - (1238306431319, 1238519431172 350
M. F. Coquille E. F. Coquille 520 468 North Bend _ & 1238491431056 ) 650 43.104265
6 South Coast River River 37.20 39.20 10,520 R ’60) Water Board Private
1710030501 1710030501 ' Kinnan Lake Trib to Sandy Creek 675 -123.855397
(1238500430999)
Spreads 1 and 2
Coos Bay -
North Bend
Water Board,
E. F. Coquille M. F. Coquille or Kinnan . . 43.050453
7 South Coast River River 3920 | 5161 | 67,000 3,315,584 Lake, o Private PSotashriving 1525
1710030501 | 1710030501 (10.18) | | 5oking Glass ( ) -123.658493
Olalla Water
District(Olalla
Creek
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HUC HUC Section Volume ** AWaterbodies Closest to End Latitude
Test Oregon Plan (10-digit) (10-digit) Begin End Length ? (gallons) Potential Jurisdiction Dewatering Locations ° Distance to
Segment Watershed (Begin MP) (Ending MP) MP ' MP (feet) (acre feet) Water Source (ending MP) = (LLID) Waterbodies ° (feet) End Longitude
Crossing), or -
Ben Irving m
Reservoir 3
Looking Glass i)
South Coast Olalla/ Olalla Water v
M. F. Coquille , District(Olalla - 43.073273
8 Umogua River Lookingglass | 5161 | 58.86 | 39,320 1’?;‘ %’%4 1 Creek Private S o Cree . 228
Ben Irving —
Reservoir e
Looking Glass 2 Tribs. to Willis Creek
Olalla Water (1234009430728 & 420
Looalal | Clark Branch - 1007530 | District(Olalla £ 1233983430694) 43.072111
9 Umpqua Oronk South Umpqua | 58.86 | 66.48 40,320 6.13) Creek Private ® Tribs. to Rice Creek
1710030212 1710030211 Crossing)or N (1234180430725 & 652 -123.40666
Ben Iving 2 1234136430721) 1400
Reservoir ©
Looking Glass N
Olalla Water B
District(Olalla -
Clark Branch — | Clark Branch — 1302297 Crfsrseiﬁg)or _ Tribs to South Umpqua River 193 43.054403
10 Umpqua South Umpqua | South Umpqua 66.48 71.38 26,320 ’(4 0’0) Ben Irvin Private (123%02430519, 1233289430525 83
1710030211 1710030211 : R 'ng & 1233303430545) 785 -123.329152
eservoir, or
S. Umpqua
River Crossing
#1
Clark Branch — S. Umpqua Tribs to South Umpqua River 43.062635
10A Umpqua | South Umpqua | SOUnUmPAua | 7435 | 7568 | 6,920 3;‘126756)5 River Crossing | Private (1233086430593 & o
1710030211 ] #1 1233346430680) -123.309245
Clark Branch — Myrtle Creek 980 638 S Umpqu_a . Tribs to Biger Creek 342 43.08197
11 Umpqua South Umpqua 1710030210 72.68 75.72 19,800 3 b1) River Crossing Private (1232543430838, 1232534430792, 512
1710030211 : #1 & 1232600430803) 485 -123.257641
Tribs to South Myrtle Creek 385
S. Umpqua 43.023663
Myrtle Creek Myrtle Creek 1,741,192 ; ; . 1231803430263,1231848430210, 545
12 Umpaua | 710030210 | 1710030210 | 7572 | 8232 | 35200 (5.34) River Crossing | Private ( 1231837430216, & 485 12318033
1231921430292) 800 e
Davs Creek Tribs to Days Creek (Doe Hollow) 1145
Myrtle Creek Sout); Umpqua 2,037,230 S Umpqu_a . . (123085842984.8) 42.979162
13 Umpqua 1710030210 River 82.32 89.50 41,160 ,(6 2’5) River Crossing Private Tribs to Days Creek (Bailey Guich) 1353
1710030205 ’ #1 (1230937429813 & 992 -123.090206
1231032429810)
Spreads 2 and 3
Davs Creek Davs Creek S. Umpqua South Umpqua River 140
30utyh Umpaua 30utyh Umpaua 1372593 River Crossing _ (1234460432680) 42.932972
14 Umpqua River River 89.50 | 9471 | 27,720 '4.21) #1,0r S Private Trib. to South Umpqua River
1710030205 | 1710030205 ' Umpqua River (1230442 e 3) 308 -123.039405
Crossing #2
Days Creek- Days Creek- S. Umpqua Tribs. to South Umpqua 42.922722
15 Umpqua | SouthUmpaua | SouthUmpaua | g4 74 | 9551 | 4,240 20092 | River Crossing | B (1230357429250 & 252
a5 | 1710080508 (064 #2 oseburg 1230382429323) -123.034451
Days Creek- Days Creek- 1,365,564 S. Umpqua . Trib to Hatchet Creek 42.870433
16 Umpqua | it Umpaua | South Umpaua | 9551 | 10076 | 27,560 (4.19) River Crossing | Private (1229971428706) 205

7
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HUC HUC Section Volume ** “Waterbodies Closest to End Latitude
est regon Plan -digit -digit egin n engt gallons otentia urisdiction ewatering Locations istance to
T o Pl (10-digit) (10-digit) Begi End Length 2 (gallons) Potential Jurisdicti D ing Locations ° Di
Segment Watershed (Begin MP) (Ending MP) MP ' MP (feet) (acre feet) Water Source (ending MP) = (LLID) Waterbodies ° (feet) End Longitude
River River #2 Trily, to East Fork Stouts Creek 350 -123.003209
1710030205 1710030205 M (1230111428734)
O East Fork Cow Creek
Days Creek- 870
Upper Cow 4 S. Umpqua i T (1229918428021) 42.77114
mpqua . ree . . , iver Crossing riDs to East Fork Cow Cree
17 U South Umpqua Creek 100.76 | 110.36 | 50,960 2’5(275’7157)7 River Crossi it TriBs to East Fork Cow Creek 510
1710080205 | 1710030206 - #2 Pa ~ (1229258427752 & -122.926565
c 830
S 1229337427754)
U Tribs to Dead Horse Creek 2145
mpqua -
Upper Cow Trail Creek 771 945 Ro . (1228736427515 & 42.74529
, gue River . o 2075
18 Rogue 171C())r(')eaeok206 1710030706 110.36 | 113.66 15,600 (2.37) Crossing Private = 122871242751 :'B)C 172 885018
(MP 111.11) Trib to West Fork Trail Creek 1270 -122.
(1228839427397)
— - -
~ Trib to Trail Creek
19 Roote Trail Creek Trail Creek | 11aco | 11784 | 22000 1,088,400 | Rogue River Prvate N (1228449426932) 475 42.693386
o - .
= (1228571426840)
% Trib to Cricket Creek 55
. Shady Cove - . N (1228167426451 & 42.645528
20 Rogue rail Creek | Rogue River | 117.84 | 12223 | 23,080 1’23‘)‘ 15’5)07 R%ﬂgzsﬁ:‘éer Private 1 1208177426455) 450
1710030707 : T i -
2 (oSt
. Shady Cove - : 3 . 42.645567
20A Rogue el Croek | Rogue River | 122.23 | 122.81 | 3,200 195,559 Rogue River Private e e 625
1710030707 (0.49) rossing ( ) -122.805571
Tribs. to Brush Creek
(1227674426310 & e
Shady Cove - Shady Cove - 559 100 Rogue River 1227761426291) 42.628191
20B Rogue Rogue River Rogue River 122.81 | 124.97 11,280 (1 ’72) C%‘OSSin BLM-Medford Trib to Rogue River 850
1710030707 1710030707 ’ 9 (1228061426243) -122.780074
Trib to Indian Creek
(1227770426261) 590
Rogue River
Crossing, or
Shady Cove - . ’ . 42.577736
21 Rogue Rogue River | Di9Bule Creek | 154 97 | 13247 | 39,440 1’5(’55 395;91 nedford Private T(”1b2t2°6%‘§‘fzzs%j‘§k 232
1710030707 : angle Dot -122.680439
Irrigation
Spread 4
Big Butte Little Butte 5 256,357 edford Tribs to Salt Creek 550 42.483863
22 Rogue Creek Creek 132.47 | 141.11 45,520 ’(6 9’2) an e Poir;t BLM-Medford (1226086424700 & 220
1710030704 1710030708 ’ Irsrgigation 1226075424805) -122.610407
Medford Trib to North Fork Little Butte
Aqueduct, Creek 490
LittleButte Little Butte 1.844.080 Eagle Point (1225688424078) 42.403061
23 Rogue Creek Creek 141.11 | 147.75 37,280 ’(5 6’6) Irrigation, or Private Trib to South Fork Little Butte
1710030708 1710030708 ’ North Fork Creek 840 -122.570909
Little Butte
Creek (1225728424006)
Trib to North Fork Little Butte 1204
Little Butte Little Butte North Fork Creek 1440 42.383192
24 Rogue Creek Creek 147.75 | 150.66 | 12,520 020533 Litle Butte | BLM-Medford | (1225334423894,1225327423928 1369
1710030708 | 1710030708 (1.90) Creek & 1225339423878) -122.539368
Trib to South Fork 1123
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HUC HUC Section Volume ** AWaterbodies Closest to End Latitude
Test Oregon Plan (10-digit) (10-digit) Begin End Length ? (gallons) Potential Jurisdiction Dewatering Locations ° Distance to
Segment Watershed (Begin MP) (Ending MP) MP ' MP (feet) (acre feet) Water Source (ending MP) = (LLID) Waterbodies ° (feet) End Longitude
o Little Butte Creek 1180
m (1225408423780
&1225410423779)
North Fork Y Trib. to Grizzly Creek 280
Little Butte Little Butte 2 126.306 Little Butte USFS-Rogue % (1224112423587) 42.364171
25 Rogue Creek Creek 150.66 | 158.75 42,920 ’ 6 5’3 Creek, or Fish Ri T@ to North Fork Little Butte
1710030708 | 1710030708 (6.53) Lake ver S Creek 5340 -122.397398
= (1224135423837)
Rogue NOI‘th Fork ;
Little Butte 4 Little Butte . 42.29569
26 Kiamath Creek | SpenoerCreek | 455 75 | 16951 | 57,480 2’8(‘;37'7‘25;5 Creek, or Fish |  Private f’—,T”g égzsspgegrfgo%gek 1275
(MP 168.00) 1710030708 ' Lake, or Lake -122.237525
of the Wooks ~
Spread 5 w
Klamath River, N
or Lake of the P g, :
Spencer Creek b?)ﬁ:rE Iz:lrjnnairi 5,565,825 4 Woods, or . zTr(l’tI) 2t$9|§$82182t?3§|(¥,er 2305 42.144256
27 Klamath 1801020601 River 169.51 | 190.79 112,520 (17.08) = Kenq Private " 1219022421436 & 1470 i1 )
1801020412 eservoir, or N 1218746421442) 750 -121.9065
John C Boyle o
Reservoir ©
Lake Ewauna/ | Lake Ewauna/ Klamath River, g
- aman | Upper Klamath | Upper Klamaih | 10026 | 197,51 | 20,480 1,450,243 Re‘;ﬁ’f o Prvate Trib to Klamath River 4740 42.170991
iver River (4.48) John C Bovl (1218411421604) -121.833676
1801020412 | 1801020412 ohn & Boyle .
Reservoir
Klamath River,
Lake Ewauna / Mills Creek or Keno
) Reservoir, or . 42171113
29 Klamath Uppeé_Klamath Lowe_:r Lost 19751 | 199 16 8,840 438,075 John C Boyle Private Klamath River 750
iver River (1.34) . (1221913420005)
1801020412 1801020409 Reservoir, or -121.805705
Lake of the
Woods
Lake Ewauna/ | Mills Creek - Klamath River, Irrigation Canal — Trib to L Canal 42.067422
30 Kilamath | UpperKlamath | Lower Lost | 496 15 | 210,53 | 60,000 2970150 1 " High Line Private (1217128420861 & 1415
ver River (9.12) Canal 1216541420747) -121.660354
1801020412 1801020409 :
Mills Creek - Mills Creek - Klamath River Irrigation Canal — Trib to L Canal 42.064856
31 Klamath Lower Lost Lowerlost | 51053 | 21077 | 1,280 63,519 or High Line Private (1217128420861 & 1265
Iver River (0.20) Canal 1216541420747) 390 -121.657176
1801020409 1801020409 :
Mills Creek - Mills Creek - Klamath River, - 42.032735
32 Klamath Lower Lost LowerLost | 51077 | 228.81 | 92,080 4’(51396%‘)36 or High Line Private (?é%g(l)_é%izcoin;:;) 1785
1801020409 | 1801020409 Canal -121.374896
6 60,701,864
Total (186.29)
" Mileposts were not calculated from engineering stationing and may not provide a direct correlation between milepost and engineering stationing. “R” represents a revised milepost location based on the incorporation of reroutes into the Proposed Route.
2 Section length reflects actual footage calculated directly from engineering stationing.
% Section volumes were calculated using section length directly from engineering stationing.
* Water will be cascaded between test sections, where practical, to minimize test water volume requirements, withdrawals, and potential water hauling. It is expected that the largest volume of water to be released would be associated with the longest test
segment within a basin.
5 Wgterbodies were determined from USGS National Hydrography Dataset water course data(http://nhd.usgs.gov/). Distances are between the test break/header location to the closest water course regardless of flow characteristics (i.e., perennial, intermittent,
or ephemeral); dewatering structures for the test break/header locations will be located a minimum of 150 feet from waterbodies/wetlands.
& Without cascading (not proposed), the maximum test volume for all individual test segments would be 60,701,864 gallons. With the use of cascading, which is proposed, the minimum test water volume to be withdrawn would be 15,928,725 gallons. The
actual volume will be within this range and is expected to be at the lower end of the range.
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Typical dewatering rates can range from several hundred gallons per minute to several
thousand gallons per minute and are dependent on the following, which will be reviewed by the
contractor and El to determine the appropriate dewatering rate prior to construction:

e Length of test section (volume);

¢ Profile of test section (head);
Position of dewatering site relative to streams, drainages, roads, housing,
cropland;

o Topography (slope);

e Land use (vegetation); and

e Soil type (ability to absorb).

The pipeline test segment(s) will be dewatered once the hydrostatic test has been successfully
completed. Dewatering pigs driven by compressed air will be utilized to remove the water. The
volumes and rates of dewatering will be determined at the time of construction based on site-
specific conditions and released at a rate to prevent scour and erosion (see Section 7.3). Prior
to dewatering, water quality will be tested and monitored according to permit conditions to
ensure test water meets upland application requirements; however, since the pipe will be
internally coated and cleaned prior to filling, the water quality is not expected to differ
significantly from the quality of the fill water used. Dewatering to land will follow specific
procedures developed to minimize water quality impacts and localized erosion and will comply
with hydrostatic test permits and approvals (see Section 7.3). In the unlikely event a testing
parameter does not meet the release requirements/limits, Pacific Connector would implement
appropriate treatment methods to ensure that the limits are satisfied.

Pacific Connector will implement FERC’s Wetland and Waterbody Procedures regarding
hydrostatic testing as well as any conditions specified in individual state permits. Pacific
Connector will follow FERC’s Wetland and Waterbody Procedures (Section VII. C.4.) and will
locate all hydrostatic test manifolds/dewatering structures at least 150 feet outside of wetlands
and riparian areas to the maximum extent practicable based on engineering test constraints to
ensure that water infiltrates into the ground and does not flow into wetlands or waterbodies (see
Section 7.3).

5.0 HORIZONTAL DIRECTIONAL DRILL (HDD)/DIRECT PIPE HYDROSTATIC TESTING

Each HDD and Direct Pipe crossing require pre-installation and post-installation hydrostatic
testing. Should a leak or break occur, the pipeline would be repaired and retested to ensure the
required specifications are achieved. HDD segment testing requires a small volume of water
due to the relatively short section of pipe involved.

6.0 TEST FAILURE

As experienced by Pacific Connector on previous pipeline projects and as reported by Kirkwood
and Cosham (2000), hydrostatic test failure on new pipeline construction is extremely rare due
to modern steel and construction techniques that include better controls, non-destructive testing
(e.g., X-Ray or ultrasonic testing), and inspection of the whole pipeline fabrication process. In
the unlikely event a failure occurs during hydrostatic testing, water may be released at the point
of the failure. The quantity of water released at the point of failure is dependent on the nature
and location of the failure; typically a test failure is the result of a small pin hole leak with little
water loss. During testing, the contractor’s testing engineers and Pacific Connector’s inspectors
will monitor the testing results for pressure drops. Pacific Connector’s Els will monitor the length
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of the test section if a failure occurs to mitigate potential effects from a water release and will
implement appropriate BMPs to minimize erosion or sedimentation into sensitive areas. Extra
straw bales, silt fencing, stakes, fabric, and other appropriate erosion control devices will be
available during the hydrostatic testing process and will be utilized as necessary to control any
released water that may seep to the surface and into a sensitive area. As stated above, the
water used for the test will be from surface water or municipal sources, permitted as necessary
for appropriations and no additives (other than potentially chlorine, see Section 7.2.4) will be
included in the water for the testing. |If a discharge to surface waters occurred from a
hydrostatic test, the appropriate agency would be notified if required by permit conditions.
Should a leak or break occur during the hydrostatic test, the pipeline will be repaired and
retested to ensure the required specifications are achieved.

7.0 POTENTIAL EFFECTS AND BEST MANAGEMENT PRACTICES

The measures outlined below are to ensure the protection of aquatic and terrestrial resources at
water withdrawal and dewatering locations.

71 Schedule

It is projected that pipeline construction would be completed in late summer to early fall of the
pipeline construction season which will also minimize potential adverse impacts to terrestrial
and aquatic ecosystems. The pipeline must be tested immediately following completion of
construction so that any failures could be repaired and retested. Also, the hydrostatic test must
be completed prior to introducing natural gas into the pipeline system and putting it in-service.
Intentionally delaying hydrostatic testing after construction activities until late fall or winter would
result in unnecessarily extending the entire construction duration of the project, extending the
length the construction contractor remains on-site, continued right-of-way and access
disturbance as well as delaying final cleanup and restoration of the right-of-way. Winter testing
would be particularly problematic in that much of the right-of-way would be under snow and in
wet/muddy condition.

7.2 Water Withdrawal

Water withdrawal requirements for each identified water source are noted in Table 1 in Section
3.0. The construction contractor will filter all water removed from the source locations to ensure
clean “debris free” water is used for the hydrostatic testing of the pipeline. There is a potential
for transfer of water-borne aquatic pathogens, forest pathogens, and invasive species between
watershed drainages. This section outlines the steps Pacific Connector will follow to prevent the
potential inter-drainage transfer of pathogens and invasive species of concern of the federal and
state agencies.

7.21 Waterbody Source Testing

During development of this Plan, Pacific Connector included commitments to test all non-
municipal waterbody sources to determine if there is a presence of water-borne aquatic and
forest pathogens. The intent of the proposed waterbody testing program was to prevent the
potential transfer of these pathogens and invasive species from one watershed to another.
However, during a consultation meeting with the federal land-managing agencies and the
Center for Lakes and Reservoirs and Aquatic Bioinvasion Research and Policy Institute
(Portland State University) on November 19, 2009, it was determined that testing was not a
definitive tool to establish the absence of a potential invasive species or forest pathogens in
non-municipal source waters. As suggested by Mark Sytsma with Aquatic Bioinvasion
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Research and Policy Institute, water testing would only confirm the absence of a potential
invasive species in the sample aliquot and therefore would not confirm the potential presence of
an invasive species within the entire waterbody source. Because of the lack of certainty in
sampling and testing results and the impracticality of testing the entire volume of hydrostatic test
water that would be required for the project, it was concluded that Pacific Connector should
assume that all non-municipal test water sources could contain a potential invasive species and
that water treatment methods should be implemented to prevent the potential spread of aquatic
invasive species or forest pathogens.

7.2.2 Invasive Species and Pathogens

Below is a list of invasive species and pathogens that are currently of concern that potentially
may occur within identified water sources that have been targeted for treatment in non-
municipal test water sources. Attachment B provides current information on the presence of
these species in the project area.

Scotch broom

Himalayan blackberry

Yellow starthistle

Port-Orford-cedar root disease

Sudden Oak Death

Quagga mussel

Zebra mussel

New Zealand mud snail

Brackish water snail

Whirling disease

Didymo

Blue-green algae (Cyanobacteria)

Chytrid fungus

Freshwater mold

Other terrestrial and aquatic non-native, noxious weed fragments and seeds that
may be identified at the time of construction

. Other forest and fish pathogens that may be identified at the time of construction.

7.2.3 Bio-Invasive Research

Prior to water withdrawal, Pacific Connector will review United States Geological Survey
(USGS) biological research division data, as well as other pertinent presence data sources as
referenced in Attachment B, to determine where known locations of invasive species and
pathogen infestations exist along the project area and at proposed water source locations.
Attachment B provides documentation of the presence of the aquatic invasive species and
pathogens in Oregon.

Pacific Connector has evaluated the locations where the potential exists for Port-Orford-cedar
root disease based on Oregon Department of Forestry statewide forest health survey data
available between 2003 and 2008 (http://www.oregon.gov/ODF/privateforests/fh.shtml). Based
on this data, Port-Orford-cedar root disease is most prevalent in the project area between about
MPs 1.47R and 50.20. The proposed water source for hydrostatic testing between MPs 1.47R
and 50.20 (see Table 1) would come from a treated municipal source (i.e., Coos Bay — North
Bend Water Board). Therefore, the risk of spreading Port-Orford-cedar root disease or any other
invasive species or pathogens from hydrostatic test dewatering from this source is avoided.

12
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Other potential water sources for hydrostatic testing include Kinnan Lake located in the Middle
Fork Coquille watershed which is crossed by the project between MPs 35.81 and 52.91.
According to the Oregon Department of Forestry annual survey data between 2003 and 2008,
Kinnan Lake is located above Port-Orford-cedar root disease infestations in the Middle Fork
Coquille watershed. Ben Irving Reservoir, a potential hydrostatic test water source in the Olalla
Creek-Lookingglass Creek Watershed, which is crossed by the project between MPs 52.91 and
62.41, does not have recorded infestations of Port-Orford-cedar root disease nor does any other
watershed east of MP 62.41 (based on Oregon Department of Forestry survey data 2003
through 2008). Therefore, the potential for transmission of this pathogen should be low.

As noted in Attachment B, currently there are no quagga or zebra mussels known to occur in
Oregon. Although both New Zealand mud snails and brackish water snails are known to occur
in the Coos Bay Estuary, hydrostatic test water sources for the project between MPs 1.47R and
50.20 would be from a municipal source and would not occur from the bay, preventing the
potential spread or transfer of these invasive species.

Whirling disease is known to occur in the South Umpqua Watershed (Montana Water Center,
2010); however, the potential risk of transferring or spreading this disease is low because the
principle vector for the spread of whirling disease is contaminated fish parts, and according to
BLM (2009), this disease is typically not spread through water withdrawal activities. The
proposed treatment BMPs outlined in Section 7.2.4 are designed to minimize the potential
pathways through which this disease is known to spread.

Currently, in Oregon there have been no nuisance blooms of didymo (Draheim, 2009). Blue-
green algae (Cyanobacteria) blooms are commonly found in many freshwater systems across
the world and also occur in many lakes, rivers and reservoirs in Oregon. The Oregon
Department of Human Services (2009a) monitors harmful algae blooms across Oregon, and
Pacific Connector would verify that no health advisories have been posted' for a proposed
hydrostatic test water source prior to withdrawal to prevent potential transfer of high levels of
toxins. To date there have been no health advisories posted for any of the proposed hydrostatic
test water sources posted by the Oregon Department of Human Services (2009a).

As noted in Attachment B, both chytrid fungus and freshwater mold (Saprolegnia) likely occur in
the project area, but specific locations are not known from the literature Pacific Connector has
reviewed. The proposed water treatment BMPs outlined in Section 7.2.4 are intended to
minimize the potential spread of these species, if present.

7.2.4 Waterbody Source Best Management Practices

Pacific Connector will implement the following BMPs to avoid the potential spread of the aquatic
invasive species and pathogens of concern:

. If determined to be feasible for hydrostatic testing requirements, return all water
back to its withdrawal source location after use; however, cascading water from
one test section to another to minimize water withdrawal requirements may make
it impractical to release water within the same fifth field watershed where the
water was withdrawn. Pacific Connector will return or release all water from the
same basin from which it was withdrawn (i.e., South Coast, Umpqua, Rogue or
Klamath).

! http://www.oregon.gov/DHS/ph/hab/advisories.shtml
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° Because of the BLM and Forest Service concern regarding the potential for the
spread of aquatic invasive species and pathogens, if hydrostatic test water
cannot be returned to the same fifth field watershed from where it was withdrawn,
Pacific Connector would employ an effective and practical water treatment
method described below. The hydrostatic test water would be treated after it is
withdrawn and prior to hydrostatic testing.

Pacific Connector researched various water treatment methods to disinfect non-municipal
surface water sources that might harbor potential aquatic invasive species and pathogens. The
potential treatment methods considered were previously identified and discussed with the land-
managing agencies during the development of this Plan and included: various
filtrations/screening treatment methods, UV treatment, Acrolein and Chlorine treatment. It was
noted during the agency conversations that only chlorine has been approved for use as
treatment for disinfection purposes on BLM-managed lands. The Forest Service also noted that
a Pesticide Use Proposal would need to be prepared prior to the use of any chemical to
treat/disinfect water on NFS lands. A Pesticide Use Proposal form is provided in Appendix 3 of
the Integrated Pest Management Plan which is included as Appendix N to the POD.

The use of ultraviolet irradiation (UV) was initially considered as a potential treatment method
because it is used extensively in municipal and industrial water treatment applications and is
well known to be effective against a wide range of microganisms, including viruses and cysts
(Lloyd’s Register, 2007). However, it was concluded during the consultation meeting held on
November 19, 2009, that because there is limited information available regarding the rate/dose
and effectiveness of UV treatment on the various invasive species and pathogens (OSU, 2009;
EPA, 1999; and Bettina, et al., 2000) that potential UV treatment methods would not be
considered further at this time. UV treatment was not effective on chytrid fungus (Johnson et
al., 2003). Currently, UV disinfection treatment technologies are being employed in some
marine ballast water treatment applications (Lloyd’s Register, 2007). Pacific Connector may
consider this treatment technology in the future if additional information is available regarding its
effectiveness on the aquatic invasives and pathogens of concern and if it is a cost effective and
efficient treatment method.

Pacific Connector also concluded during the consultation meeting held on November 19, 2009,
that while Acrolein (Magnacide H Aquatic Herbicide) is a registered aquatic herbicide for the
control of invasive aquatic plants in canals, this potential treatment method would be dropped
from further consideration because of its extreme toxicity to humans and fish species (Baker
Hughes, 2009 and EPA, 2009). Baker Hughes, the manufacturer of Magnacide H Aquatic
Herbicide, provides that fish are very sensitive to this herbicide and that fish are killed at
concentrations less than those required for aquatic weed control and that as a rule,
MAGNACIDE H Herbicide should not be used where fish are considered a resource (Baker
Hughes, 2009).

Chlorine, an oxidizing agent, is approved for use in drinking water and is effective in disinfecting
a number of aquatic invasive species. Chlorine is one of the most widely used drinking water
disinfectants in the world (Oregon Department of Human Services, 2009b). Chlorine guidelines
have been established to treat waterborne diseases such as cholera, typhoid, and dysentery.
Chlorine also eliminates slime bacteria, molds, and algae that commonly grow in water supply
reservoirs, on the walls of water mains, and in storage tanks. To disinfect drinking water,
chlorine is applied as either elemental chlorine (chlorine gas) or through the use of chlorinating
chemicals such as calcium hypochlorite (tablets or granules) or solutions of sodium hypochlorite
(liquid bleach or Clorox®) (World Chlorine Council, 2008). On federal lands, Clorox® bleach is
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registered for Port-Orford-cedar root disease management activities (Forest Service and BLM,
2004). Diluted bleach solutions are used to disinfect equipment, shoes, and boots when working
in areas infested with Sudden Oak Death (California Oak Mortality Task Force, 2006) and to
treat irrigation water in nurseries that grow Phytophthora-susceptible plants (for Port-Orford-
cedar root disease and Sudden Oak Death) (OSU, 2009). Because of chlorine’s use as a
disinfectant for drinking water and vehicles and equipment potentially contaminated with various
aquatic invasive and pathogens (see Attachment B), it was determined during the November 19,
2009 consultation meeting that chlorine treatment should be considered as a practical water
treatment method for all non-municipal surface water sources that would be utilized for
hydrostatic testing purposes.

Best Management Practices to Treat Non-Municipal Surface Water Sources Used for
Hydrostatic Testing

Pacific Connector would implement a three-step BMP treatment process to prevent the potential
spread of invasive species and forest pathogens from non-municipal surface water sources
used during hydrostatic testing. The hydrostatic test water treatment process would incorporate
screening/filtration during water withdrawal, chlorine treatment, and upland dewatering at least
150 feet from sensitive wetlands (i.e., non-agricultural wetlands) or waterbodies, where feasible,
with no dewatering to these features. Further, all hydrostatic dewatering locations would be
monitored after construction to ensure noxious weeds have not established. Any weed
populations would be treated as described in the Integrated Pest Management Plan (see
Appendix N to the POD). This hydrostatic test water treatment process has been developed
based on the invasive species and pathogens of concern and the management information
available for their control (see Attachment B). A summary of and rationale for the proposed
treatment process is described below:

1. Screeningffiltering. Hydrostatic test water withdrawal from non-municipal surface
water sources would be screened during the initial intake process. The
screeningffiltration process would meet NOAA? and ODFW? criteria to prevent the
entrainment of small fish. These screening requirements would prevent the potential
transfer of the noted noxious weeds of concern listed in Section 7.2.2 and Attachment B
as the maximum screen mesh size (i.e., 2.38 mm) required by NOAA and ODFW is
smaller than the smallest seed size documented for these weeds in Attachment B (i.e.,
1/8 inch or about 3mm for seeds of yellow starthistle). Therefore, the screening/filtering
requirements should prevent the potential transfer of noxious weed seeds and other
weed propagules (i.e., rhizomes, roots, stems) from hydrostatic test dewatering.

There are other types of industrial screening technologies that exceed ODFW and
NOAA fish screening criteria that Pacific Connector would also employ to further remove
solids and organics from non-municipal surface water sources. These types of filters
include media or sand filters, bag filters*, or various types of cartridge or screen filters®.
These filters can remove solids and organic materials from water significantly smaller
than 1 millimeter in size with some types having a submicron filter rating or capacity.
However, smaller filtering capacities (i.e., < 100-200 ym) may not be practical because

2 http://www.nwr.noaa.gov/Salmon-Hydropower/FERC/upload/Fish_Passage_Design.pdf
3 http://www.dfw.state.or.us/fish/screening/docs/pumpcert.pdf

* http://www.rainforrent.com/products/filters.htm

> http://www.rainforrent.com/products/filters.htm
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of required hydrostatic testing pumping requirements. Depending on the filter
technology selected, any potential disposal, cleaning, or backwashing of the filters would
be conducted in a manner to prevent contamination of surface waters. Further, any
necessary disposal of filtered materials or medium would occur to an approved disposal
area or landfill.

Although currently there are no known infestations of quagga or zebra mussels in
Oregon, micro filtration has been shown to be effective in preventing the potential spread
of these mussels, as well as New Zealand mud snails downstream of research facilities
(Cope, et al. 2002) or into hatcheries (Oplinger et al. 2009).

The principle vector for the spread of whirling disease is contaminated fish parts, and
according to BLM (2009), this disease is typically not spread through water withdrawal
activities. Although spores may reside in organics and mud (BLM, 2009), as noted in
Section 3.0, when pumping water from a source location, the pump head will be
submerged and maintained on average at the center of the water column so as to
prevent sucking in organic materials, sediments and/or algae lying on the surface or in
sediments resting on the bed of the waterbody. Therefore, Pacific Connector’s proposed
screening procedures should prevent the potential transfer of this disease.

2. Chlorine Treatment. As shown in Attachment B, chlorine disinfection is effective for
most aquatic invasive species and forest pathogens of concern. However, most of the
disinfection guidelines in the literature are for preventative treatments used on
equipment, boats, boots/waders, etc. that may be infected from working or recreating in
waters; they are not developed for treating entire waterbody sources. According to
Oregon State University (2009), chlorine injection (Sodium hypochlorite) at a maximum
concentration of 2 ppm for a contact time of at least 10 minutes is used to treat irrigation
water in nurseries to kill Phytophthora (Port-Orford-cedar root disease and Sudden Oak
Death).

For treating potentially contaminated materials and equipment, chlorine treatments as
low as 0.5 ppm have also been shown to be an effective control on Dreissenia spp.
mussels (quagga and zebra mussels) (Utah Division of Wildlife Resources, 2009;
Brooks, 1993). Although higher concentrations of chlorine (i.e., 1 percent solutions) are
recommended for disinfecting equipment or flushing tanks to prevent the potential
spread of whirling disease, a type of zooplankton (BLM, 2009), ballast water research
indicates most zooplankton are killed with filtration and chlorine treatments of 0.5 ppm
(USGS, 2006). Chlorine treatments of 0.5 ppm and above have been shown to be
effective in destructing cyclic peptides (toxin) of cyanobacteria, a blue-green algae
(Hoeger, et. al., 2002). According to the World Health Organization (1999), chlorine is
used mainly for control of algae in water treatment works but is also known to have been
employed in reservoir situations. The effective dose rates are dependent on the chlorine
demand of the water, but most algae are reported to be controlled by residuals of free
chlorine between 0.25 and 2.0 mg/L.

Using bleach to disinfect field equipment of chytrid fungus requires a minimum exposure
of 10 minutes using a concentration of 0.4 percent sodium hypochlorite (Johnson, et al,
2003). Chlorine treatment is expected to be effective on Saprolegnia, a freshwater mold,
known primarily to be problematic in fish hatcheries. Oregon Department of Human
Services (2009b) requires chlorinated water systems to provide a minimum free chlorine
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residual of 0.2 mg/L with a detention time of 30 minutes before reaching the first point of
use.

Proposed Treatment Dose. Based on the various chlorine treatments methods for the
various aquatic invasive species and pathogens that potentially may occur within
identified water sources, Pacific Connector proposes to use a treatment of 2 ppm or 2
mg/L of free chlorine residual with a detention time of 30 minutes to treat all non-
municipal surface waters that would be used as a water source for hydrostatic testing
purposes. Higher chlorine treatment concentrations (i.e., 1 percent solutions), such as
those suggested to treat potential contaminated equipment for whirling disease
(zooplankton), are not proposed because, as noted by the BLM (2009), the principle
vector for the spread of whirling disease is contaminated fish parts, not water withdrawal
activities. Further, as noted by the USGS (2006), filtration and 0.5 ppm chlorine is
shown to be effective in killing most zooplankton in ballast water research. The higher
chlorine concentrations recommended to decontaminate equipment for didymo (1 minute
of 2 percent bleach) are also not proposed because currently there are no nuisance
blooms reported in Oregon (Draheim, 2009) and all dewatering of hydrostatic test water
would occur to an upland area at least 150 feet from sensitive wetlands (i.e., non-
agricultural wetlands) and waterbodies, where feasible, with no discharge to features.

3. Upland Dewatering. During the hydrostatic testing process, all hydrostatic test water
will be released to an upland area through a dewatering device such as a straw bale
structure or sediment bag, in a manner to promote inflation. All dewatering devices will
be at least 150 feet from sensitive wetlands (i.e., non-agricultural wetlands) and
waterbodies, where feasible, and dewatering will not occur to these features, as
described in Section 7.3 below. The hydrostatic test dewatering BMPs are important
measures to prevent the potential spread of aquatic invasives. As noted in Section 7.3
below, chlorinated water would be released according to the Oregon Department of
Environmental Quality criteria to prevent water quality impacts, potential effects to
aquatic species, and to minimize potential impacts to sensitive areas . Additionally, as
described in Section 8.0 below, all dewatering locations will be monitored after
construction for potential noxious weed establishment and treated if necessary.

After hydrostatic test water withdrawal, all equipment used in the withdrawal process would be
cleaned and sanitized to prevent the potential spread of aquatic invasives and pathogens from
the use of this equipment in other waterbody sources. Attachment C provides equipment
cleaning and sanitization procedures.

These hydrostatic test water treatment BMPs are intended to ensure the prevention of invasive
species and pathogen transfer between watershed drainages. The final design of the treatment
BMPs will be completed once Pacific Connector has finalized the design of the pipeline and
prepared the preliminary hydrostatic test plan and has selected the construction contractors for
the project. Prior to implementing the final BMP treatment design, Pacific Connector would
notify and receive appropriate approvals from federal land-managing agencies and state
agencies.

7.2.5 Temperature and Flow Effects

Based on data from the USGS National Water Information System, anticipated average flow
rate of the Rogue River near the proposed crossing location (near Dodge Bridge) is 1330 cubic
feet per second (cfs). Anticipated withdrawal volumes from the Rogue for hydrostatic testing will
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be approximately 800 gallons per minute (gpm) (1.78 cfs) which will have an immeasurable
impact on the flow rate and temperature of the crossing at the time (average daily temperatures
ranges from 68-71.6 degrees Farenheight).

Based on the estimated size of Fish Lake (483 acres of surface area and average depth ranging
from 18 — 31 feet), the proposed withdrawal of approximately 8.7 acre-feet will have an
immeasurable effect on lake levels and temperatures.

The one-time withdrawal of approximately 17.1 acre-feet of water from the Lake of the Woods
for hydrostatic testing will likely occur in the late summer/early fall. Based on the estimated size
of Lake of the Woods of just less than 1,200 acres of surface area and average depth of 27 feet,
this withdrawal will have an immeasurable effect on lake levels and temperature.

Considering that water is essentially a non-compressible material, temperature increases from
pressurization during hydrostatic testing is negligible. During the hydrostatic testing phase of
the project, the pipeline will already be buried and is therefore not exposed to potential solar
heating, except for a small area (approximately 200 feet) at either end of the test segment
where the hydrostatic test headers are located. Therefore, the test water is at ground
temperature and the potential to increase water temperatures during hydrostatic testing is
inconsequential.

Where water source locations are proposed to be withdrawn from waterbodies, Pacific
Connector’s Environmental Inspectors (Els) will monitor the streamflows prior to withdrawal to
ensure that aquatic biota within the streams are not adversely affected.

7.3 Dewatering — Land Application

Hydrostatic test water will be released at a rate to prevent scour, erosion, and sediment
migration to sensitive resources such as wetlands and waterbodies. The test water will be
released into a dewatering device such as a straw bale structure or sediment bag to minimize
possible peak flow effects by dissipating the energy of the test water flow, filter the test water to
avoid sedimentation, and by allowing release of the test water as sheet flow onto the ground
(see Attachment A - Drawing 3430.34-X-0012 (Sheets 1-3) and Drawing 3430.34-X-0013
(Sheets 1 of 3 and 3 of 3)). The dewatering will occur to an appropriately sized dewatering
structure based on the expected quantity of water. Hydrostatic test water will be released in
upland areas through a dewatering structure prior to entering the ground at least 150 feet from
sensitive wetlands (i.e., non-agricultural wetlands) and waterbodies, where feasible. The
hydrostatic test water will not be allowed to discharge to wetlands or waterbodies.

The hydrostatic test dewatering will be conducted utilizing dewatering structures that dissipate
the velocity of the release and filter out any potentially-present dirt, grit or oxidation that would
be present collectively as total suspended solids (see Attachment A). All bales used to
construct straw bale structures will be certified weed free. On federally managed lands, straw
bales are required to consist of an annual variety of straw such as annual wheat, rye, or rice
straw. The dewatering structures will be placed in upland locations that are topographically
appropriate to allow the flow to “pool” and dewater uniformly through the structure to promote
infiltration of the water. The water is not released at any appreciable pressure regardless of site
location as the test pressure is bled off prior to dewatering the test segment. Flow rates to the
dewatering structure can be controlled using the dewatering valve to ensure flows do not
exceed the carrying capacity of the structure(s). Additionally, dewatering rates/volumes can be
controlled by releasing the water into a central tank and then pumping the water to multiple
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dewatering structures concurrently or successively (one then the other) to promote infiltration,
minimize overland flow, and to prevent overland flow to waterbodies (see Attachment A -
Drawing 3430.34-X-0012 (Sheets 1-3) and Drawing 3430.34-X-0013 (Sheets 1 of 3 and 3 of 3)).
Pacific Connector's Els will be responsible for monitoring dewatering activities (rate and
quantity) and making appropriate adjustments to facilitate proper infiltration through the
dewatering structures to stay in compliance with permit conditions. Pacific Connector’s Els will
also monitor the structures to prevent any potential failures or “break outs” from occurring to the
structure during dewatering activities by adding additional straw bales, fabric, or stakes as
needed. The success rate of straw bale structures is solely dependent on the construction,
inspection, monitoring, and maintenance of each structure. Pacific Connector’s Els will ensure
all structures meet the performance standard of 100%.

If chlorinated municipal water or non-municipal treated water (see Section 7.2.3 above) is used,
dewatering will be treated, if necessary, according to Oregon Department of Environmental
Quality criteria to prevent water quality impacts, potential effects to aquatic species, and to
minimize potential impacts to sensitive areas . It is not expected that contamination of the
hydrostatic test water with oil and grease will occur during hydrostatic testing because the test
will be conducted on a new pipeline system constructed with new pipe. Pacific Connector’s Els
will also ensure that all threaded valves and fittings that may be used on the hydrostatic test
headers are cleaned of potential incidental oil and grease before the hydrostatic operations are
conducted to minimize the potential for oil and grease contact from these potential incidental
sources. Straw bales have been effective in removing oil and grease from test water (Tallon et
al., 1992).

In addition, the Els will ensure that turbid water is not discharged to waters of the state. If an
inadvertent discharge to a surface water occurs, the dewatering operations would be
immediately halted and modified to ensure that the discharge to surface water is stopped and/or
minimized and water quality standards are not exceeded.

Permission to release the hydrostatic test water through land application will be applied for
through ODEQ.

8.0 MONITORING

After project construction, Pacific Connector’'s operations personnel will be responsible for
inspecting the right-of-way for a period of three to five years in areas where noxious weeds were
identified prior to construction and were previously mapped to ensure that potential infestations
do not reestablish and spread. Monitoring will also occur in areas along the right-of-way where
equipment cleaning stations and hydrostatic dewatering sites were located to ensure that
infestations at these locations do not occur. If necessary, Pacific Connector will contract with
local weed control boards, qualified biologists, or agronomists to conduct these operations. All
areas of the right-of-way will be monitored by Pacific Connector’s staff over the operational life
of the pipeline. Pacific Connector will fulfill easement obligations with all landowners crossed by
the project during the life of the project including weed control. As stated in Section 3.0 in the
Integrated Pest Management Plan (Appendix N to the POD), herbicides may be used to control
weeds, if necessary, based on integrated weed management principles and landowner
requirements.
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Attachment A

Hydrostatic Test Dewatering Structure Typicals

Drawing 3430.34-X-0012 (Sheets 1-3) and Drawing 3430.34-X-0013 (Sheets 1 of 3 and 3 of 3)
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Hydrostatic Test Plan

Attachment B
Treatment Matrix

Invasive Species

Occurrence in the

Effectiveness of Potential Treatment Methods

Filter Intake
(NOAA/ODFW Criteria)
with Discharge to
Upland Straw Bale
Structure for
Infiltration.
Implement Integrated
Pest Management

Secondary Filtration: Media,
Bag or Cartridge (filter limits
to 100 um- required
pumping rate will limit filter

(Scientific Name) Project Area Individual Size BMPs Chlorine Treatment size).
Weeds
Yes-Coos, Douglas Plant produces a 2-5 cm long pea-
Scotch broom & Jackson counties | pod-like fruit (Peterson and Prasad Yes No data Yes
(Cytisus scoparius) (PCGP, 2009 & 1998). Seed size 5 mm diameter
ODA) (Myers, J.H, and D. Bazely, 2003),
. Yes- All Project Fruit: up to 0.8 in (2 cm) long, with
?é?;&iygigcbgfoil;be"y counties (PCGP, large succulent drupelets (California Yes No data Yes
2009 & ODA) Invasive Plant Council)
Yellow starthistle Yes- All Project Seeds 1/8 inch long; Fruits 2-4
(Centaurea solstitialis) counties (PCGP, mm long (California Invasive Plant Yes No data Yes
2009 & ODA) Council)
Forest Pathogens
Yes Sand filtration is suggested to
Yes — Coos County; Treatments for cleaning equipment/potentially contaminated materials: Clorox® us<te Wil(t;;or:zfsr;:e?::?j:itsnbm
three locations in f 10-12 Ultra Institutional (1 gallon of Clorox® to each 1,000 gallons of water) (BLM, ypKS y Irmgation
Douglas County Zoqspores orm cysts, _O— um 2003) pumping rates/volumes limit
Port Orford cedar root . . diameter which germinate to N Lo . . use (i.e., 250-300 GPM per
. distant from project ) . Chlorine injection to treat irrigation water to kill Phytophthora. Sodium
disease : produce hyphae; resting spores 50 No L . . . acre) (Oregon State
. area & outside . . hypochlorite is injected, at a maximum concentration of 2 ppm, for a contact time . .
(Phytophthora lateralis) pum diameter (CAB International, . ; ; P University, 2009). Sand
crossed watersheds 1998). (note: 1 pm =1 x 10-6 m) of at least 10 minutes (Oregon State University, 2009). In California, the filtration is effective at reducin
(PCGP, 2009 & ) - 1H registration rate for the treatment of drafted water with Ultra Clorox in areas of chlorine demand by removin 9
ODF) Phytophthora is 1 gallon infestation of Ultra Clorox Bleach per 10,000 gallons of oraanics from sour{:e watersg
water (California Oak Mortality Task Force, 2006). ganics ’
which improves treatment.
Sand filtration is suggested to
Outside project area Yes use with other treatments but
- nine sites totaling Chlorine injection to treat irrigation water to kill Phytophthora. Sodium utr{]p'?nal ?:tt:/?oizr:gzgﬁir:nit
less than 40 acres in . hypochlorite is injected, at a maximum concentration of 2 ppm, for a contact time pumping
Sporangia are oval-shaped, 30-90 : : : use (i.e., 250-300 GPM per
Sudden Oak Death Curry County ) ) of at least 10 minutes (Oregon State University, 2009).
pUm (Global Invasive Species No acre) (Oregon State

(Phytophthora ramorum)

(USDA, 2010 &
California Oak
Mortality Task
Force, 2006)

Database, 2009)

In California, the treatment of drafted water with Ultra Clorox is similar to the
recommended water treatment for P. lateralis, which causes Port-Orford Cedar
Root Disease. The registration rate is 1 gallon of Ultra Clorox Bleach per 10,000

gallons of water (California Oak Mortality Task Force, 2006)

University, 2009). Sand
filtration is effective at reducing
chlorine demand by removing
organics from source waters,
which improves treatment.

Aquatic Invasives

Mollusks

Quagga Mussels
(Dreissena rostriformis
bugensis)

None in OR (USGS,
2009)

Microscopic to about two inches
long (U.S. Fish & Wildlife Service,
2007). Dreissena mussel larvae
(planktonic veligers) are
approximately 40um in length for
one to two weeks. Within two to five
weeks, the larvae become too large
(200 um) and heavy to freely swim
and settle out of the water column
(Nichols and Black, 1994).

Yes — (i.e., upland
discharge, no direct
discharge to
waterbodies).

Current Risk = low

Yes
Treatment to disinfect contaminated equipment with a bleach rinse ranging
between 0.5 mg/L to 250 mg/L (Cope et al., 2003 & Utah Division of Wildlife
Resources, 2009)
and
3 oz of bleach to 5 gallons of water for 1hr (U.S. Fish & Wildlife Service, 2007)

No data but expected to be
similar to effectiveness for
zebra mussels
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Upland Straw Bale
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Infiltration.
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Pest Management
BMPs

Chlerine Treatment

Secondary Filtration: Media,
Bag or Cartridge (filter limits
to 100 ym- required
pumping rate will limit filter
size).

Zebra Mussels
(Dreissena polymorpha)

None in OR (USGS,
2009)

Microscopic to about two inches
long. Dreissena mussel larvae
(planktonic veligers) are
approximately 40um in length for
one to two weeks. Within two to five
weeks the larvae become too large
(200 pm) and heavy to freely swim
and settle out of the water column
(Nichols and Black, 1994).

Yes (i.e., upland
discharge, no direct
discharge to
waterbodies)

1}J0Ud) 4ad D434 00TS

o Yes
Treatment rates to prevent fouligg of water intakes was 0.5 ppm for 24 hours
{Brooks, 1993)
Treatment to disinfect contaminated equipment with a bleach rinse ranging
betweer .5 mg/L to 250 mg/L
w and
3 oz of bleach to 5 gallons of water for 1hr (Cope et al., 2003; U.S. Fish &
Wildlife Service, 2007; Cope, et &l. 2002 & Utah Division of Wildlife Resources,
2009)

Yes - Containment procedures
commonly used at facilities
conducting zebra mussel
research have included
filtration or disinfectant
treatments to remove or kill
potential zebra mussels before
water is discharged. Filtration
of outflow water through small
mesh bags (100 ym or
smaller), chlorine treatment
tanks and sand filters (Cope,
et al., 2002)

New Zealand mud snails
(Potamopyrgus antipodarum)

Yes —Coos Bay
Estuary & Lower
Coos River (USGS,
2009 & Montana
State University,
2009)

Sexually mature females (3-6
months old); size from 3 mm long in
western Montana & ldaho; average

length 4-5 mm in western US,
maximum 11 mm in New Zealand.
Embryos born live with 3 mm shell

length (US Army Corps of
Engineers)

Yes (i.e., upland
discharge, no direct
discharge to
waterbodies)

No hydrostatic test water
will be acquired from the
Coos Bay Estuary or
Lower Coos River.
Municipal water is
proposed for use in Coos
County.

60 T ‘¢ 80

T
Not E%ective (BLM, 2009)

Ely (2009) indicated that chlorine bleach solutions were not effective on adult
snails and provided a recommendation of 1 tablespoon bleach /gallon water (i.e.,
0.5 oz/gallon) for cleaning equipment for zebra and quagga mussels as a
minimum.

Yes - According to Oplinger et
al (2009), filtration of incoming
water to a hatchery is a
controlling option for New
Zealand mud snails.
Hydrocyclones have been
successfully used to remove
drifting New Zealand mud
snails from hatchery inflow and
noted that media filters (e.g.,
sand) and membrane filters
could also be used.

Brackish water snail
(Assiminea parasitologica)

Yes — Including
Coos Bay Estuary
(USGS, 2009 &
Carlton, J., 2008)

Mature snails up to 4-6 mm
(Carlton, J., 2008).

Yes (i.e., upland
discharge, no direct
discharge to
waterbodies)

No data, but assumed to be effective based on results with Quagga and Zebra
mussels.

No data but expected to be
similar to effectiveness for
zebra mussels

Zooplankton

(Whirling Disease -
Myxobolus cerebralis)

Present in Oregon
and in South
Umpqua HUC

(Montana Water
Center, 2010)

Microscopic myxozoan,;
myxospores produced in salmonids
are 7-10 ym long; infectious
triactinomyxon spores are 150 ym
long with three tails each 200 ym
long (US Army Corps of Engineers)

Yes (i.e., upland
discharge, no direct
discharge to
waterbodies)

Yes
The principle vector for spread of whirling disease is contaminated fish parts; it is
not typically spread through fire water withdrawal activities. Avoiding and
removing organics (the spores reside in mud), power washing, and flushing will
greatly reduce or eliminate spores on external gear surfaces.

10 minutes with 1 percent bleach (e.g., Clorox — 6 percent sodium hypochlorite
(NaClQ)) is recommended for washing equipment or flushing tanks (BLM, 2009).
Whirling disease and New Zealand mud snails are the most difficult organisms to

kill. Treatment for these species will be effective for all other species as well.

Ballast water research results from experiments with filtration and chlorine are
most promising: 0.5 ppm chlorine with filtration killed most of the zooplankton
(USGS, 2006)

Expected to be effective since,
as noted by (BLM, 2009), the
principle vector for spread of

whirling disease is
contaminated fish parts.
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Invasive Species

Occurrence in the

Effectiveness of Botential Treatment Methods

Filter Intake
(NOAA/ODFW Criteria)
with Discharge to
Upland Straw Bale
Structure for
Infiltration.
Implement Integrated
Pest Management
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Secondary Filtration: Media,
Bag or Cartridge (filter limits
to 100 pm- required
pumping rate will limit filter

(Scientific Name) Project Area Individual Size BMPs Chlorige Treatment size).
Algae 5
Didymo No nuisance blooms Cell =70 ym ( Spaulding and Elwell di\s(sf?a(ri.z, rl:glgir;gct Decontaminate equipment for 1 min:‘h\a(?:Z ercent bleach solution (BLM, 2009
y in Oregon reported H b 9 ’ ge, quip i P y No data

(Didymosphenia geminate)

(Draheim, 2009)

2007)

discharge to
waterbodies)

& Spaulding and Elwell, 2007). Algo indicated that the treatment for whirling
disease may apply o this species (BLM, 2009)

Cyanobacteria - blue-green

Yes —
Cyanobacteria are
commonly found in

many freshwater
systems across the
world and blooms
occur in many lakes,
rivers, and
reservoirs across

Anabaena spp. akinetes cells 6-13
microns (um) diameter, 20-50 ym
long; heterocysts are 7-9 um

Yes (i.e., upland
discharge, no direct
discharge to
waterbodies)

Pacific Connector would
also review Oregon

oc/eecit

~Yes
To be effective, a residual of =2 0.5 CFOmg/I with at least a 30-minute contact time
is required to destruct cyanobacte}ga cyclic peptides (toxin) (Hoeger, et. al.,
n2002).
Chlorine is used mainly for control abalgae in water treatment works but is also

Not effective (Bettina, et al.,

algae Oregon. No health g;(zr:wetlirk\?\l_gghlijnmtf:%t;?; Department of Human known to have been employed in reServoir situations. The effective dose rates 2000)
advisories have De arE()ment of Heglth 2009) Services, 2009a health are dependent on the chlorine demagd of the water, but most algae are reported
been posted for any P ’ advisories to ensure to be controlled by free chlorine residual rates between 0.25 and 2.0 mg/L
of the proposed test harmful algae bloom (WHO, 1999).
water sources. have not been posted for
regon Departmen proposed water sources.
O Depart t d wat
of Human Services,
2009a).
Fungi/Mold
Yes
Chvtrid funaus Disease-causing zoospores are 3- 5 Yes (i.e., upland Bleach, was rapidly effective for disinfecting equipment at concentrations of 1
y gus Yes (Pearl et. al., pgm with a single flagellum 19-20 ym discharge, no direct percent sodium hypochlorite and above. At 0.4 percent, it required a minimum
(Batrachochytrium ) . : . . . . No data
dendrobatidis) 2009) long; zoosporangian ~30 pm across discharge to exposure time of 10 minutes to kill Chytrid fungus. (Johnson et al., 2003)
(Johnson and Speare, 2003) waterbodies) Spraying down equipment with 409 cleaner and then letting it dry in the sun also
effectively kills the spores (Utah Division of Wildlife Resources, 2009)
Likely (Kiesecker, et Yes
al., 2001) Chlorine guidelines have been established to treat waterborne diseases such as
Aquatic fungi . cholera, typhoid, and dysentery. Chlorine also eliminates slime bacteria, molds,
. Yes (i.e., upland : .
(Saprolegniales) are 5—100 (um) Spores, Oospore . ; and algae that commonly grow in water supply reservoirs, on the walls of water
Water Mold - . . discharge, no direct . X : .
(Saprolegnia) ubiquitous in natural | Mycellum and Zoosporangia (Mayer discharge to mains, and in storage tanks (World Chlorine Council, 2008). No data

waters supplies of
fish hatcheries
(Schreck et al.,
1993)

Kent, 2000)

waterbodies)

Oregon Department of Human Services (2009) requires chlorinated water
systems to administer a minimum free chlorine residual of 0.2 mg/L with a
detention time of 30 minutes before reaching the first point of use in the system
(Oregon Department of Human Services. 2009b)
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Attachment C

Hydrostatic Test Water Withdrawal Equipment Cleaning and
Sanitizing Procedures
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4)

Cleaning and Sanitizing Procedures’

All hydrostatic test water withdrawal equipment and waterbody crossing equipment or
materials that come into contact with raw water (non-municipal surface water) should be
sanitized. Aquatic invasive species and pathogens can be transported in tanks, buckets,
hoses, screens, bilges, flume pipe(s) and any other construction equipment or materials
that hold water or aquatic plant or substrate materials.

Drying alone may be effective in some situations, depending upon the target species,
types of equipment, temperature, and relative humidity; however, precautionary cleaning
and/or sanitization should be performed.

Clean and/or sanitize all equipment and materials before moving from one location to
another or when moving between watersheds. Cleaning and sanitizing equipment, as
described here, will be necessary before use as well as after use if equipment has been
obtained from a source where sanitizing history is unknown.

Pacific Connector’'s Environmental Inspector (El) will establish sanitation areas where
there is no potential for runoff into storm drains, waterways, or sensitive habitats. The El
will ensure that wash water will not contaminate another water source.

Remove all visible plant parts, soil, and other materials from external surfaces of
equipment and gear. Powerwash all accessible surfaces with clean, hot water (=140°F,
if possible). Powerwashing with hot water will greatly reduce the likelihood that aquatic
invasive species are present, and chemical sanitation of external surfaces would not be
necessary (BLM, 2009).

Intake hoses, pumps, screens, and tanks can become contaminated with infected water
or by sucking the organisms up from the bottom of a stream or pond. Disinfect tanks
after each incident, and disinfect tanks before use if previous sanitation of the equipment
has not occurred or is unknown. Set up a portable disinfection tank (e.g. fold-a-tank, 55-
gallon barrel, 5-gallon bucket, etc., depending on the cleaning capacity needed) using a
1 to 2 percent bleach solution.

Pump cleaning solution through portable pumps for 10 minutes. Pump the solution
through the hose and then rinse with water. Discharge used cleaning solution back into
the disinfection tank for re-use. Alternatively, use a 5% cleaning solution of quaternary
ammonium compound. This is a common cleaning agent used in homes, swimming
pools, and hospitals, and is safe when used at the recommended concentration (BLM,
2009).
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Disposal

Use caution when disposing of the used cleaning solution and follow all federal, state, and local
regulations. Do not dump cleaning solution into any stream or lake or on areas where it can
migrate into any stormdrain, waterbody, or sensitive habitat. Chlorinated water may be released
according to ODEQ criteria. Small quantities may be disposed of down sanitary drains into a
municipal sewer system. Larger quantities may need to be transported to a municipal
wastewater treatment facility.

' Developed from:

Bureau of Land Management. 2009. Interagency Guidance. Preventing Spread of Aquatic Invasive
Organisms Common to the Southwest Region. Technical Guidelines for Fire Operations. Bureau
of Land Management, National Park Service, U.S. Fish and Wildlife Service, U.S. Forest Service,
Arizona Game and Fish Department, and New Mexico Department of Game and Fish.

Utah Division of Wildlife Resources. 2009. Utah Aquatic Invasive Species Management Plan. Utah
Aquatic Invasive Species Task Force. Publication No. 08-34. January.
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Attachment D
Maps
(forthcoming)
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Hydrostatic Test Plan Impacts Assessment




20180123- 5100 FERC PDF (Unofficial) 1/23/2018 2:12:09 PM

Memorandum
Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, Washington 98101, Telephone: 206.728.2674, Fax: 206.728.2732 www.geoengineers.com
To: Randy Miller, PCGP
From: Jonathan Ambrose, Associate Hydrologist
Date: December 1, 2015
File: 16724-001-10
Subject: Hydrostatic Test Plan Impacts Assessment
INTRODUCTION

This memo is prepared in response to questions posed to Pacific Gas Connector Project (PCGP) by Oregon
Department of Environmental Quality (ODEQ) in the October 7, 2015 Data Request Il related to potential
impacts associated with water withdrawals for hydrostatic testing. The proposed hydrostatic testing plan is fully
documented in the Hydrostatic Test Plan document (PCGP, October 2015).

Limited licenses for water withdrawals are proposed for four water body types to fill the pipeline for pressure
testing: natural streams, managed canals, natural lakes, and reservoirs. The methods used to evaluate the
impacts to each water body type is outlined below.

NATURAL STREAMS CHANNELS

The United States Geological Survey’s (USGS) Stream Segment Temperature Model (SSTEMP) v.0.8 was used
to estimate the potential thermal impacts of water withdrawals from the six natural channel crossing locations
proposed for water use: Olalla Creek (MP 58.75), South Umpqua River Crossing #1 (MP 71.30), South Umpqua
River Crossing # 2 (MP 94.73), Rogue River (MP 122.5), North Fork Little Butte Creek (MP 146.70), and
Klamath River (MP 199.20). Models were run to simulate water withdrawals in mid-November, the expected
period of use for the limited withdrawal permits. Each site was modeled for two conditions, to analyze thermal
impacts at both 0.02 miles and 0.1 mile downstream of the withdrawal location.

SSTEMP is a mechanistic, one-dimensional heat transport model that predicts the daily mean and maximum
water temperatures as a function of stream distance and environmental heat flux. Net heat flux is calculated
as the sum of heat to or from long-wave atmospheric radiation, direct short-wave solar radiation, convection,
conduction, evaporation, streamside vegetation (shading), streambed fluid friction, and the water's back
radiation. The heat flux model includes the incorporation of groundwater influx. The heat transport model is
based on the dynamic temperature-steady flow equation and assumes that all input data, including
meteorological and hydrological variables, can be represented by 24-hour averages.

Model manipulations may include reservoir discharge and release temperatures, irrigation diversion, riparian
shading, channel alteration, or thermal loading. The model was used in this study to help assess the effects of
flow diversion on stream temperature.
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Model Assumptions

Ambient Flow Conditions were modeled using a 50 percent exceedance value for the site based on flow data
from the USGS StreamStats Oregon program. Ambient thermal data was derived from historic measurements
during the specified period. Channel geometry data was provided through site survey completed by PCGP
and/or light detection and ranging (LiDAR) data. The estimated withdrawal rates are based on typical pumping
rates for commonly available pumps. Total pump duration is not required for thermal modeling, but the total
potential volumes are identified in the Hydrostatic Test Plan. Tables 1 and 2 summarize the key model
assumptions.

TABLE 1. MODELED FLOWS AT TIME OF LIMITED WATER WITHDRAWALS

Ambient Flow Rate (cfs)

Stream Name (50% Exceedance, Nov) Withdrawal Rate (cfs) Downstream Flow Rate (cfs)
Olalla/Lookingglass Creek 22 4.4 18

South Umpqua #1 925 11 914

South Umpqua #2 440 11 429

Rogue River 1130 11 1119

g:)er‘gll Fork Little Butte 28 4.4 24

TABLE 2. DATA SOURCES FOR SSTEMP PARAMETERS

Data Source

Flow Data USGS StreamStats for Oregon

Stream Temperature https://weatherspark.com/

Accretion Temperature Olalla/Lookingglass Watershed Assessment and Action Plan
Latitude GIS

Elevation and Slope GIS; 10m USGS DEM

Utilized Federal Highways Administration’s Hydraulic Toolbox 4.2
and Microsoft Excel. Channel Geometry for use in the tool was
obtained from previous hydraulic models generated for a site or
from most recent survey of the crossings.

Widths A and B terms

SSTEMP Model Results

SSTEMP thermal predictions resulting from the five proposed withdrawals from natural channels are presented
in Table 3 and the screenshots below. Each crossing is modeled for two runs, at 0.02 and 0.1 miles downstream
of the proposed withdrawal location. Model results are provided in terms of a predicted mean, maximum, and
minimum outflow temperature. The stream and model run are shown in the bottom left corner of each screen
shot. Results show little predicted thermal effects of limited withdrawals during the expected season of use
(mid-November), at the 50% exceedance flows for each stream at the diversion location.
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TABLE 3. SSTEMP RESULTS: ESTIMATED THERMAL EFECTS OF STREAM CHANNEL WATER

WITHDRAWALS
Estimate of .
) Distance
Ambient Downstream
Stream Name Stream of Predicted Estimated Approximate
0 i 0 ini 0
Ii:n;p:frature at Withdrawal Mean (°F) Maximum (°F) Minimum (°F)

(mi)

Withdrawal (°F)
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“®° SSTEMP Version 2.0.8

File View Help
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— Intermediate Values

Day Length (hrs) = 9.466
Slope (ft/100 ft) = 0.541
VWidth {ft) = 11.155
Depth (ft) = 0.666

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation (Langleys,/d)

162.000

B Term where W = A¥Q™E I 0.345

[ B

Manning's n

—Shade

Total Shade (%)

I 51.300

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = +5.27 Atmos, = +144.46

Conduct, = +10.27 Friction = +9.41

Evapor. = -6.68 Solar = +38.20

Back Rad. = -328.14  Vegetat. = +166.13

Met = +39.92

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

w|E
West Side

Topographic Altitude (degrees) -

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 42.80
Estimated Maximum (°F) = 45.03

Approximate Minimum (°F) = 40.57

Mean Equilibrium (3F) = 47.07
Maximum Equilibrium {*F) = 53.65
Minimum Equilibrium (°F) = 40.49

| Olalla-Lockingglass MP 58,75 0,02 mi

|11f24/2015 [11:15AM y
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— Hydrology
Segment Inflow {cfs)

[0
=
7700
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

Latitude {degrees)

I 43.073

Dam at Head of Segment r

I 0.100
I B67.420

Downstream Elevation (ft) I 664.568

I 3.928

Segment Length (mi)

Upstream Elevation (ft)

Width's A Term (s/ftZ)

=lu 8 Bl=d % =

— Meteorology

I 45.000
Ry
I 85.000
I 2.300
I 54.000

1.650

I 10.000

Air Temperature (3F)

[~ Maximum Air Temp (=F)
Relative Humidity (%)
Wind Speed (mph})

Ground Temperature (°F)
Thermal gradient (jfmz/s/C)

Possible Sun (34)

— Time of Year
Manth/day (mm/dd) I 1115
— Intermediate Values

Day Length (hrs) = 9.466
Slope (ft/100 ft) = 0.540
VWidth {ft) = 11.155
Depth (ft) = 0.666

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation {Langleys/d) | 162.000

B Term where W = A¥Q™E I 0.345

[ B

Manning's n

—Shade

Total Shade (%)

I 51.300

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = +5.27 Atmos, = +144.46

Conduct, = +10.27 Friction = +9.40

Evapor. = -6.68 Solar = +38.20

Back Rad. = -328.14  Vegetat. = +166.13

Met = +39.91

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

Topographic Altitude (degrees) -

w|E
West Side

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 42.82
Estimated Maximum (°F) = 45.05

Approximate Minimum (°F) = 40.59

Mean Equilibrium (3F) = 47.07
Maximum Equilibrium {*F) = 53.65
Minimum Equilibrium (°F) = 40.49

|DIaIIa-LonIdnggIass MP 58.75 0.1 mi

|11f24/2015 [11:16 AM y
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— Hydrology
Segment Inflow {cfs)

[z 000
=3
[e12000
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

I 43.054

Dam at Head of Segment r

I 0.020

I 535.000
Downstream Elevation (ft) I E37.873

[ese

Latitude {degrees)

Segment Length (mi)

Upstream Elevation (ft)

Width's A Term (s/ftZ)

=lu 8 Bl=d % =

— Meteorology

Air Temperature (3F)

Relative Humidity (%)

Wind Speed (mph})

Possible Sun (34)

[~ Maximum Air Temp (=F)

Ground Temperature (°F)

Thermal gradient (jfmz/s/C)

I 47.000
Ry
I 85.000
I 2.300
I 55.000

1.650

I 10.000

— Time of Year
Month/day (mm/dd)

I 1115

— Intermediate Values
Day Length (hrs) = 9.468

Slope [ft/100 ff) = 0.120
Width {ft) = 6.957
Depth (ft) = 14,7562

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation (Langleys,/d)

162.000

B Term where W = A*Q**B | 0.000

I 0.035

Manning's n

—Shade

Total Shade (%)

I 32.000

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = +4.30 Atmos, = +206.33

Conduct, = +8.71 Friction = +145. 10

Evapor. =-9.26 Solar = +53.34

Back Rad. =-335.25  Vegetat. = +105.28

Met = +178.55

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

wN

West Side

Topographic Altitude (degrees) -

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 45.50
Estimated Maximum (°F) = 45.70

Approximate Minimum (°F) = 45.30

Mean Equilibrium (3F) = 62.23
Maximum Equilibrium {F) = 69.19
Minimum Equilibrium (°F) = 55.26

|S Umpgqua #1MP_71.3_0.02 mi

|11f24/2015 [12:25PM y
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— Hydrology
Segment Inflow {cfs)

[z 000
=3
[e12000
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

I 43.054

Dam at Head of Segment r

I 0.100
I 338.000

Latitude {degrees)

Segment Length (mi)

Upstream Elevation (ft)

=lu 8 Bl=d % =

— Meteorology

I 47.000
Ry
I 85.000
I 2.300
I 55.000

1.650

I 10.000

Air Temperature (3F)

[~ Maximum Air Temp (=F)
Relative Humidity (%)
Wind Speed (mph})

Ground Temperature (°F)
Thermal gradient (jfmz/s/C)

Possible Sun (34)

— Time of Year
Month/day (mm/dd)

I 1115

— Intermediate Values
Day Length (hrs) = 9.468

Slope (ft/100 ft) = 0,120
Width (ft) = 6.937
Depth (ft) = 14,771

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation {Langleys/d) | 162.000

Downstream Elevation (ft) E37.366
Width's A Term {s/ft2) I 6.987
B Term where W = A*Q**B | 0.000

I 0.035

Manning's n

—Shade

Total Shade (%)

I 32.000

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = +4.30 Atmos, = +206.33

Conduct, = +8.71 Friction = +144.80

Evapor. =-9.26 Solar = +53.34

Back Rad. =-335.25  Vegetat. = +105.28

Met = +178.25

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

Topographic Altitude (degrees) -

wN

West Side

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 45.50
Estimated Maximum (°F) = 45.70

Approximate Minimum (°F) = 45.30

Mean Equilibrium (3F) = 62.20
Maximum Equilibrium {F) = 69.17
Minimum Equilibrium (°F) = 55.23

|5 Umpqua #1MP_71.3_0.1mi

|11f24/2015 [12:25PM y
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— Hydrology
Segment Inflow {cfs)

[s0000
=3
[0
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

I 42532

Dam at Head of Segment r

[ oom
Upstream Elevation {ft) Iﬁ
Downstream Elevation (ft) Im
Width's A Term (s/ft2) [ za0

Latitude {degrees)

Segment Length (mi)

=lu 8 Bl=d % =

— Meteorology

Air Temperature (3F)

Relative Humidity (%)

Wind Speed (mph})

Possible Sun (34)

[~ Maximum Air Temp (=F)

Ground Temperature (°F)

Thermal gradient (jfmz/s/C)

I 44.000
e
I 85.000
I 2.300
I 55.000

1.650

I 10.000

— Time of Year
Month/day (mm/dd)

I 1115

— Intermediate Values
Day Length (hrs) = 9.473

Slope (ft/100 ft) = 1.560
Width {ft) = 53.741
Depth (ft) = 1.278

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation (Langleys,/d)

162.000

B Term where W = A*Q**B I 0.485

[ =

Manning's n

—Shade

Total Shade (%)

I 47200

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = -4,24 Atmos, = +154.87

Conduct, = +8.71 Friction = +115.61

Evapor. = -17.02 Solar = +41.42

Back Rad. =-335.25  Vegetat. = +151.65

Met = +115.74

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

wN

West Side

Topographic Altitude (degrees) -

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 45.50
Estimated Maximum (°F) = 47.01

Approximate Minimum (°F) = 44.00

Mean Equilibrium (3F) = 56.85
Maximum Equilibrium {*F) = 62.97
Minimum Equilibrium (°F) = 50.73

|South Urnpqua #2 MP_94.73_0.02 mi

|11f24/2015 [11:12 AM y
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— Hydrology
Segment Inflow {cfs)

[s0000
=3
[0
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

I 42532

Dam at Head of Segment r

[ o0
Upstream Elevation {ft) Iﬁ
Downstream Elevation (ft) Im
Width's A Term (s/ft2) [ za0

Latitude {degrees)

Segment Length (mi)

=lu 8 Bl=d % =

— Meteorology

Air Temperature (3F)

Relative Humidity (%)

Wind Speed (mph})

Possible Sun (34)

[~ Maximum Air Temp (=F)

Ground Temperature (°F)

Thermal gradient (jfmz/s/C)

I 44.000
e
I 85.000
I 2.300
I 55.000

1.650

I 10.000

— Time of Year
Month/day (mm/dd)

I 1115

— Intermediate Values
Day Length (hrs) = 9.473

Slope (ft/100 ft) = 1.560
Width {ft) = 53.741
Depth (ft) = 1.278

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation (Langleys,/d)

162.000

B Term where W = A*Q**B I 0.485

[ =

Manning's n

—Shade

Total Shade (%)

I 47200

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = -4,24 Atmos, = +154.87

Conduct, = +8.71 Friction = +115.64

Evapor. = -17.02 Solar = +41.42

Back Rad. =-335.25  Vegetat. = +151.65

Met = +115.77

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

wN

West Side

Topographic Altitude (degrees) -

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 45.51
Estimated Maximum (°F) = 47.02

Approximate Minimum (°F) = 44.01

Mean Equilibrium (3F) = 56.85
Maximum Equilibrium {*F) = 62.97
Minimum Equilibrium (°F) = 50.73

|South Umpqua #2MP_94.73 0.1 mi

|11f24/2015 [11:13 AM y
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| & B=|8 % =

— Hydrology — Meteorology — Time of Year

] 1130.00 115
Segment Inflow (cfs) I Air Temperature (°F) 25000 Maonth/day (mm/dd) I
Inflow Temperature (F) I 44 200 [ Mesiman & Temp (%) - — Intermediate Values
Segment Outflow (cfs) | 1119.00 |— Day Length (hrs) = 9.505
Relative Humidity (%) 84.500 _
Accretion Temp. (°F) I 52.000 Slope (ft/100 ft) = 1.099
Wind Speed {mph) I 3.300 Width (ff) = 97.434
— Geometry
Ground Temperature (°F) I 52.000 Depth (ft) = 1.766
Latitude (degrees) I 42 645
Thermal gradient (j/m2/s/C 1.650
Dam at Head of Segment - L Gim=/s/C)
i 9 I 20.000
Segment Length (mi) I 0.020 FrmLealiis
Dust Coeffident - — Mean Heat Fluxes at Inflow (jfmz2/s)
Upstream Elevation {ft) I 140312 Comvect. = -3.73 Atmos. = +79.43
T o
Downstream Elevation (ft) I 1401.96/ | | G mundREﬂecmw{fn} _________ =] Conduct, = +7.15 Friction = +115.90
Width's A Term {s/ftZ) I 14215 Solar Radiation {Langleys/d) | 164.700 Evapor. = -17.90 Solar = 422,95
B Term where W = A*Q*6 | 0274 | Shade Back Rad. =-331.81  Vegetat. = +229.81
Manning's N I m Total Shade {J'rﬂ} I 72100 Met = +101.15

— Optional shading Variables — Model Results - Outflow Temperature ——

Segment Azimuth (degrees) - WV

West Side
Topographic Altitude (degrees) -

Vegetation Height (ft)

o
;
o

Predicted Mean (°F) = 44.20
Estimated Maximum (°F) = 44.86

Approximate Minimum (°F) = 43.54

Vegetation Crown (ft
egetation Crown (ff) Mean Equilibrium (F) = 53.76

Vegetation Offeet (ft) Maximum Equilibrium (°F) = 57.51

Minimum Equilibrium {3F) = 50.01

Vegetation Density (%)

|Rogue MP_122.5_0.02 mi [11/24/2015 [11:10 AM y
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— Hydrology
Segment Inflow {cfs)

[is000
=
[0
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

I 42545

Dam at Head of Segment r

[ o0
Upstream Elevation {ft) Im
Downstream Elevation (ft) Im
Width's A Term (s/ft2) [T1az1s

Latitude {degrees)

Segment Length (mi)

=lu 8 Bl=d % =

— Meteorology

Air Temperature (3F)

Relative Humidity (%)

Wind Speed (mph})

Possible Sun (34)

[~ Maximum Air Temp (=F)

Ground Temperature (°F)

Thermal gradient (jfmz/s/C)

I 43.000
Tt
I 64.500
I 3.300
I 52.000

1.650

I 20.000

— Time of Year
Month/day (mm/dd)

I 1115

— Intermediate Values
Day Length (hrs) = 9.505

Slope (ft/100 ft) = 1.097
Width {ft) = 97.434
Depth (ft) = 1.767

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation (Langleys,/d)

164.700

B Term where W = A¥Q™E I 0.274

[ B

Manning's n

—Shade

Total Shade (%)

I 72100

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = -3.73 Atmos, = +79.48

Conduct, = +7.15 Friction = +115.69

Evapor. =-17.90 Solar = +22.25

Back Rad. =-331.81  Vegetat. = +229.81

Met = +100.94

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

wN

West Side

Topographic Altitude (degrees) -

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 44.21
Estimated Maximum (°F) = 44.86

Approximate Minimum (°F) = 43.55

Mean Equilibrium (°F) = 53.74
Maximum Equilibrium {F) = 57.49
Minimum Equilibrium (°F) = 49,99

|Rogue MP_122.5_0.1mi

|11f24/2015 [11:11AM y
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— Hydrology
Segment Inflow {cfs)

B
=
[0
[zow

Inflow Temperature (*F)
Segment Qutflow (cfs)

Accretion Temp. (3F)

— Geometry

I 42,426

Dam at Head of Segment r

I 0.020
I 340.000

Downstream Elevation (ft) I 538.680

=

Latitude {degrees)

Segment Length (mi)

Upstream Elevation (ft)

Width's A Term (s/ftZ)

=lu 8 Bl=d % =

— Meteorology

Air Temperature (3F)

Relative Humidity (%)

Wind Speed (mph})

Possible Sun (34)

[~ Maximum Air Temp (=F)

Ground Temperature (°F)

Thermal gradient (jfmz/s/C)

I 43.000
| ws0
I 86.000
I 3.300
I 51.000

1.650

I 20.000

— Time of Year
Month/day (mm/dd)

I 1115

— Intermediate Values
Day Length (hrs) = 9.525

Slope (ft/100 ft) = 1.250
VWidth {ft) = 3.386
Depth (ft) = 1.272

Dust Coefficient

Ground Reflectivity (%)

Solar Radiation (Langleys,/d)

164.700

B Term where W = A*Q*B | 0.002

I 0.035

Manning's n

—Shade

Total Shade (%)

I 9.400

— Mean Heat Fluxes at Inflow (j/m2/s)
Convect, = +0.64 Atmos, = +258.54

Conduct, = +7.52 Friction = +35.48

Evapor. = -12.08 Solar = +72.26

Back Rad. =-328.14  Vegetat. = +29.96

Met = +124.18

— Dptional Shading Variables

Segment Azimuth (degrees) -

Vegetation Height (ft)
Vegetation Crown (ft)
Vegetation Offset (ft)

Yegetation Density (%&)

wN

West Side

Topographic Altitude (degrees) -

g
p
0

— Model Results - Qutflow Temperature ——

Predicted Mean (°F) = 42.80
Estimated Maximum (°F) = 45.40

Approximate Minimum (°F) = 40.21

Mean Equilibrium (°F) = 54.47
Maximum Equilibrium {*F) = 64.01
Minimum Equilibrium (3F) = 44,92

|N Fork Little Butte MP 145.69 0.02 mi

|11f24/2015 [11:58 AM y
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=t 8 Rl=E ¥ = @
Hydrology Meteorology Time of Year
Segment Inflow {cfs) 28.400 Month/day (mmj/dd) IW

Intermediate Values
Day Length (hrs) = 9.525

Air Temperature (3F)
Inflow Temperature (°F)

.
e
=]
=
=

[ Maximum Air Temp (°F)
Segment Qutflow (cfs)

5
=1
=1
(=1

Accretion Temp. () : Relative Humidity (%) S

nil k3l e
[ =] B
= o= B
=1EE=1 0=
==l =)

Wind Speed (mph}) width {ft) = 3.386
Geometry

Ground Temperature (F) Depth (ft) = 1.272

3
.
]

Latitude {degrees)

sy

-

[=2] ] wn
o hat L= Bl = bt
ey = =3 [=7] =1 a3
=] =1 = n = =
= = = =] = =

Thermal gradient (jfmz/s/C)
Dam at Head of Segment

ssible Sun (%)
Segment Length (mi) Possible Sun {35}
Mean Heat Fluxes at Inflow (j/m2/s)

Convect, = +0.64 Atmos, = +258.54

Dust Coefficient

i

Upstream Elevation {ft) 540.000
Ground Reflectivity (%)

]
£a
o
I
=]
[=]

Downstream Elevation (ft) | 5 Conduct. = 47.52  Friction = +85.49

Width's A Term (s/ftZ) Solar Radiation (Langleys,/d) Evapar. = -12.08 Solar = 472,75

B Term where W = AQ**E . Shade

Total Shade (%)

Back Rad. =-328.14  Vegetat. = +29.96

Manning's n Met = +124.18

Optional Shading Variables

Segment Azimuth (degrees)

Model Results - Qutflow Temperature

=
£
]

wN

g
!
&
m

Predicted Mean (°F) = 42.81
Topographic Altitude {(degrees) Estimated Maximum (°F) = 45.41

Vegetation Height (ft) Approximate Minimum (°F) = 40.22

Vegetation Crown (ft) .
VEgEtanan Lrewn Mean Equilibrium (F) = 54.47
Vegetation Offzet (ft) Maximum Equilibrium {3F) = 64.01

Vegetation Density (%) Minimum Equilibrium (3F) = 44,92

M Fork Little Butte MP 145.69 0.1 mi 11242015 11:59 AM

MANMADE CHANNELS/CANALS

Two manmade channels are proposed for limited withdrawal permits, the Medford Aqueduct (MP 133.38) and
the Highline Canal (MP 228.1). Both water sources are owned and operated by Irrigation Districts. Fish access
to both water bodies is controlled by fish screens. The water that flows through each of these water bodies is
managed by water calls, the water is fully allocated to patrons/users. Withdrawal of water from these sources
is their sole function. Any potential downstream thermal effects associated with a limited withdrawal permit by
PCGP of allocated water would be similar to those effects experienced under the current condition as users put
their water to beneficial use.



Memorandum to Randy Miller
PCGP Hydrostatic Test Plan Impacts Assessment

Page 14

OPEN WATER BODIES

20180123- 5100 FERC PDF (Unofficial) 1/23/2018 2:12:09 PM

Six open water bodies are proposed for limited withdrawal permits to aid in hydrostatic testing of the pipeline.
Thermal analysis was not completed to evaluate impacts to open water bodies as thermal modeling of lakes
requires substantially more data input than for streams. In addition, the relative quantities of withdrawals in
the open water bodies is insignificant and not expected to have thermal or other impacts beyond that
experienced by typical lake level fluctuations during the period of use.

Water Body

Kinnan Lake

Ben Irving
Reservoir

Fish Lake

Lake of the
Woods

John C Boyle
Reservoir

Keno
Reservoir

REFERENCES

Estimated
Total
Withdrawal
Requirement
(gallons)

3,315,584
3,315,584
2,847,495

5,565,825

5,565,825

5,565,825

Estimated
Total
Withdrawal
Requirement
(acre-feet)

10.2
10.2
8.7

17.1

17.1

17.1

Effects
Evaluated in
Hydrostatic

Test Plan (Y/N)

PCGP, Hydrostatic Testing Plan. October, 2015.

United States Geological Survey, Stream Segment Temperature Model (SSTEMP). Version 2.0.8

Estimated
Volume

(acre feet)

395
11,250
7,836

30,942

4,200

18,500

Volumetric
Impact
Potential

Resulting from

Withdrawal
(%)
2.6

0.09
0.1

0.05

0.4

0.09

Estimated

Surface Area

(acres)

23.5
100
483

1,146

381

25.7

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any attachments are only a copy of the
original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record.



20180123- 5100 FERC PDF (Unofficial) 1/23/2018 2:12:09 PM

Appendix N

Integrated Pest Management Plan



20180123- 5100 FERC PDF (Unofficial) 1/23/2018 2:12:09 PM

Pacific Connector Gas Pipeline, LP

Integrated Pest Management Plan
(Noxious Weeds, Forest Pathogens, and Soil Pests)

Pacific Connector Gas Pipeline Project

January 2018




20180123- 5100 FERC PDF (Unofficial) 1/23/2018 2:12:09 PM

Pacific Connector Gas Pipeline Project

Integrated Pest Management Plan

Table of Contents

1.0 10T [T i) o SO EEE 1
2.0 Prevention and DeteCHION........ooo e a e ee e e 1
2.1 RECONNAISSANCE SUMNVEYS .....eoiiiiiiiii ettt s et e st e ettt e e e ssee e e e s neaeeesansaeeeeansseeesanneeens 2
2.2 PretrealmeEnt ... et e e e e e e e e e e e et eaaaeeas 3
2.3 [=to (0] o]aaT=Y a1 10 T] o =Tox i oo KU SRR 4
2.4 LO11CT= g TaTo =T aTo ] =T L1 o TR PP 5
25 WeEEd-Free MatErialS ........cooo it e e e e e e e as 5
2.6 [T} (] = 1o o SRR 6
2.7 1Y/ Fo) 11 (o] o 1T [ OSSPSR 6
3.0 A AT Y=o I 7 o o1 o SO EER 7
4.0 ST | I = £ SRS 9
5.0 Forest Pathogens and INSECES ........ooiiiiiiii e 9
6.0 Aboveground Facility INTEIIOrS ... e e e 11
7.0 RETEIENCES ....eee ettt e ettt e e ettt e e e st e e e e e asteeeeeasteeeeeansaeeesantaeeesssseeeeanneeeaeanns 11

Appendix 1

Appendix 2

Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7

Table 1-1

Table 1-2

Table 2-1

Table 2-2

List of Appendices

Oregon State Listed Noxious Weeds that Could Occur or Are
Documented in the Vicinity of the Pipeline Project

Tree Insect and Disease Infestation Documented within 0.5 Mile of the
Pipeline Project

Herbicides Approved for Use on Public and Private Lands in

Oregon

Herbicide Products Registered in Oregon for Use of Rights-of-Ways

Pesticide — Use Proposal (FSM 2150) for Use on National Forest Lands
Equipment Cleaning Checklist

Weed Monitoring Report Form

Herbicide Application Record for BLM- and NFS-Managed Lands

Table 7-1

Sensitive Species or Habitats Crossed or in the Vicinity of the Pipeline
Project (to be updated)




20180123- 5100 FERC PDF (Unofficial) 1/23/2018 2:12:09 PM
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1.0 INTRODUCTION

Pacific Connector Gas Pipeline, LP (PCGP) has prepared this Integrated Pest Management
Plan (IPM) for the pipeline it proposes to construct from interconnections with the Ruby pipeline
and the Gas Transmission Northwest pipeline near Malin, Oregon (Pipeline) to a proposed
liquefied natural gas terminal to be built on the North Spit of Coos Bay, Oregon by Jordan Cove
Energy Project, LP. This IPM will provide PCGP’s management and staff with the necessary
Best Management Practices (BMPs) to address the control of noxious weeds, invasive plants,
forest pathogens, and soil pests across the route of the Pipeline. The BMPs have been created
to minimize the potential spread of invasive species and minimize the potential adverse effects
of control treatments. The IPM provides BMPs and decision-making tools PCGP’s managers
and staff during both the construction and operational phases of the Pipeline and includes
logical and easily accessible references for the protection of sensitive resources along the
Pipeline route or near associated facilities.

The Oregon Department of Agriculture (ODA) (Butler, 2017), Bureau of Land Management
(BLM), and USDA Forest Service (Forest Service) have been consulted for recommendations to
prevent the introduction, establishment, or spread of noxious weeds, soil pests, and forest
pathogens. In general, these agencies have recommended that reconnaissance surveys be
conducted along the Pipeline alignment to determine the presence of noxious weeds, other
invasive plants and forest pathogens so that appropriate BMPs can be developed and applied
prior to and during construction to prevent the introduction or establishment of weeds and forest
pathogens. Additionally, these agencies have recommended that construction equipment and
vehicles be cleaned to remove all soil, mud, oil, grease, plant material or other substances that
could contain weed seeds prior to moving them onto the construction right-of-way to prevent the
import and spread of weeds and that vegetation clearing and grading equipment be cleaned if
they pass through known noxious weed infestations. Disturbed areas will be promptly replanted
as described in the Erosion Control and Revegetation Plan (ECRP) (Appendix | to the POD)
with appropriate seed mixtures to help prevent noxious weed infestation. All disturbed areas of
the construction right-of-way including temporary extra work areas (TEWAs), uncleared storage
areas (UCSAs), temporary access roads, and road improvement areas will be monitored after
construction, and any noxious weed infestations will be controlled in accordance with the
requirements of the applicable permit and any conditions agreed to with landowners.

The following section d