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12 May 2015 

Mr. Stephen Posner 
Energy Facility Site Evaluation Council 
Washington Utilities and Transportation Commission 
P.O. Box 43172 
Olympia, WA 98504-3172 

Subject: Vancouver Energy 
EFSEC Application No. 2013-01, Docket No. EF131590 
Response to EFSEC Draft EIS Data Request 8 

Dear Mr. Posner: 

On behalf of Tesoro Savage Petroleum Terminal, LLC (the Applicant), BergerABAM is providing a 
response to the Energy Facility Site Evaluation Council's (EFSEC) Draft EIS Data Request 8, dated 
6 May 2015. 

Please feel free to contact me at 206/431-2373, or irina.makarow@abam.com, if you have any 
questions about this submittal. We look forward to further coordination with you, your staff, and 
EFSEC' s consultants. 

Sincerely, 

Irina Makarow 
Senior Environmental Project Manager 

IM:nb 
Attachments 

cc: Kelly Flint, Savage Companies 
Jay Derr, Van Ness Feldman 
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Response to DEIS Data Request 8 

Project Description 

PD-25 The PDEIS provided a list of vessel 
types/sizes expected to call at the Facility 
which included Articulated Tug and Barges 
(A TBs). Your response to Data request 
PD-15 states the following: 
"All of the vessel types indicated in Table 
5.2-1 could be anticipated to dock at the 
Facility. The 46 MDTW vessel is anticipated 
to be the vessel size usually loaded; 
however the DEIS should conservatively 
assume that because the types of vessels 
could change in the future approximately 
15 percent of the vessels calling would be 
the 105 MDWT and approximately 5 percent 
would be the 165 MDTW." 
This response does not include A TBs which 
are smaller tank vessels. 

a. Do you anticipate A TBs being used to 
transport crude oil from the proposed 
Facility? 

b. If A TBs would be used, what percentage 
of the vessels that would call at the 
proposed Facility would be ATBs? 

c. An estimate of 365 annual vessel calls per 
year at the proposed Facility has been used 
in the risk analysis and a distribution of 80% 
Handymax, 15% Aframax and 5% Suezmax 
has been used to characterize the vessel 
type distribution. How would this distribution 
change if A TBs are included? 

d. Please clarify the number of trips by 
vessel class per year that would be 
expected to call at the proposed marine 
terminal. 

Vancouver Energy 
Response to DEIS Data Request 8 

a. During start-up, these smaller ATBs may call at the Facility to load. ATBs are operated in a 
similar fashion to tankers. 

b. The Applicant anticipates ATBs to call only in the very beginning of Facility operations and 
would represent less than 5 percent of calls. 

c. The Aframax and Suezmax were only included to demonstrate that larger vessels could call 
but would have a maximum loading threshold of 600,000 bbls. In actuality, the Handymax ship 
would call 99 percent of the time and the A TBs would only be used during the initial start-up of 
the Facility before sufficient Area 300 tankage was available to stage a full load for a 
Handymax-size vessel. 

d. On a regular basis, once the Facility is fully operational and storage tanks have been 
constructed as proposed, an estimated 365 vessel calls would occur, primarily of the 
Handymax size; however, as indicated in PD-15, to conservatively assess impacts, "the DEIS 
should conservatively assume that because the types of vessels could change in the future 
approximately 15 percent of the vessels calling would be the 105 MDWT and approximately 
5 percent would be the 165 MDTW." 

12 May 2015 
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Response to DEIS Data Request 8 

PD-26 

PD-27 

Your response to Data Request PD-12 
states that "Vessels will not be bunkered at 
the Facility Terminal." However, it would be 
possible for a vessel to obtain bunker fuel 
from a barge while docked at the proposed 
Facility marine terminal unless it is 
specifically prohibited. 

a. Does the statement in response to PD-12 
only apply to shoreside bunkering facilities 
or do you intend to prohibit bunkering using 
bunker barges at the proposed Facility 
marine terminal? 

b. Can you provide likely locations where 
bunkering activities may occur for vessels 
entering and leaving the proposed Facility, 
either along the Columbia River or 
elsewhere? 

How will ballast water generally be managed 
by vessels calling at the proposed Facility? 

a. Approximately what percentage of 
vessels would use open water ballast water 
exchange versus onboard or dockside 
treatment, and 

b. How many of these vessels would be in 
each vessel size category? 

PD-28 The PDEIS states that secondary 
containment with leak detection would be 
provided for pipeline segments installed 
belowground and that the interstitial space 
within the double-bottomed tanks would 
include a leak detection system between the 
tank floors, but no further information is 
provided. Please provide information on the 
types of leak detection systems that would 

Vancouver Energy 
Response to DEIS Data Request 8 

Although it may be possible to load bunkers by barge at the Facility, such bunker loading will 
be prohibited at the Facility. 

a. The Applicant will prohibit bunkering at the Facility by any means, barge or shoreside. 

b. Bunker activities conducted in the Columbia River can occur at locations as specified in the 
Lower Columbia Region Harbor Safety Committee's Columbia River Anchorage Guidelines*. 
However, large commercial vessels, tankers, or otherwise operating along the west coast for 
the most part bunker in large port areas, such as Long Beach, San Francisco, Puget Sound, or 
Alaska, prior to calling in the Columbia River. 

*A copy of these guidelines was submitted to EFSEC in August 2014 as part of the PDEIS 
references and is also available at: 
http://lcrhsc.org/documents/Anchorage_Guidelines_May_ 14-2014.pdf. 

Vessels calling at the Facility will conduct ballast water exchange prior to entering the 
Columbia River if there is no approved ship board ballast water treatment system onboard. 
Once the ballast water treatment systems are approved by U.S. Coast Guard and 
Environmental Protection Agency, then vessels will be retrofitted onboard and the treatment 
systems will be used. 

a. Presently, 100 percent of vessels expected to call at the Facility will use open-water ballast 
exchange. When water treatment systems are approved, then all vessels will be retrofitted by 
2018. Ballast water will not be treated at the Facility dock. 

b. All vessels calling at the Facility. 

The Applicant cannot specify the exact type of leak detection devices to be used as final 
design of the Facility has not yet occurred. However, there are various types of devices 
available commercially that have been used successfully for this type of function. Examples of 
such devices are provided in Attachment 1. 
• OMNTEC Mfg., Inc., LU1 
• OMNTEC Mfg., Inc., LS-ASC-.895 

12 May 2015 
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Response to DEIS Data Request 8 

PD-29 

be installed in both the pipelines and the 
storage tanks 

Page 1-67 of the PDEIS states "In the 
context of supplying West Coast refinery 
slates, the quality of Bakken and Canadian 
crudes have been such that they can be 
successfully blended to approximate 
historical Alaska North Slope crudes that 
refineries are currently configured to process 
(Doan and Murtaugh 2013)". Do you intend 
to blend crude oils at the proposed Facility 
before transportation to West Coast 
refineries? 

PD-30 PDEIS 'Figure 2.2-10. Configuration of Area 
400, Marine Terminal' (pasted below) shows 
Berth 14 (at left of image) to contain the 
'pipeline' (thick blue line). It also shows a 
'transfer pipeline' as a thin black line to 
Berth 13. Your response to PD-10 states 

Vancouver Energy 
Response to DEIS Data Request 8 

The intent of the statement is to describe that refineries receiving Bakken crudes and 
Canadian heavy crudes can successfully blend them to approximate the qualities of Alaska 
North Slope (ANS) crude oil such refineries are configured to process. The language from the 
reference cited (Doan and Murtaugh 2013, provided to EFSEC in October 2014) that this 
statement is based on is as follows: 

"West Coast refineries, capable of running crudes more sour and heavier than the light, sweet 
oils coming out of US. shale plays, are blending Bakken and Canadian heavy in attempts to 
come up with Alaska North Slope "look-alikes," said Dammen, the software solutions manager 
for Cambridge, England-based Spiral. 

When you blend them, you can actually come fairly close to ANS, maybe even having the 
same yield curve," she said." 

On the issue of blending, refer to the Applicant's 5 February 2015 letter to Stephen Posner, 
responding to a request for additional Information to assess EIS alternatives. It states: 

"Will Blending of Crude Oil Types or Grades Occur? and What Impact does this have on the 
Number or Size of Tanks? 

Some minor blending will occur out of necessity, given that on average approximately 4 unit 
trains will be required to load 1 vessel, and some minor variation in crude qualities among 
those trains is almost inevitable. In addition, some amount of blending may occur among 
customers within similar crude grades if permitted by customer specifications to be stored in 
the same tank. However, as described above in the section on size and number of tanks, 
customers who use the Facility will likely be interested in ensuring that the quality of the crude 
oil they sourced remains unaltered because they are managing that crude to feed their specific 
refinery systems. These customers may, therefore, specify independent storage of their 
specific crudes at the Facility. These requirements drive the number and size of tanks, as 
described above." 

The thick blue line is coincident with the lease boundary and was mislabeled. There are no 
pipelines located on Berth 14. All loading operations will be conducted from Berth 13. 

a. "Pipeline" in Figure 2.2-10 has been relabeled "transfer pipeline from storage to marine 
terminal". 

12 May 2015 
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Response to DEIS Data Request 8 

"Loading operations will be conducted from 
the facilities installed at Berth 13." Other 
Figures in the PDEIS also have these same 
colored lines (e.g., 'Figure 2.2-7. Transfer 
Pipeline System'). 

a. Please explain the 'pipeline' versus the 
'transfer pipeline' in Figure 2.2-10. 

b. What is the purpose of the thick blue 
'pipeline' at Berth 14? 

c. Please confirm which operations would be 
conducted at Berths 14 and 13. 

d. If changes to PDEIS figures are required, 
please provide all updated PDEIS figures 
where these items are shown. 

Biological Resources 

BR-1 If available, please provide site specific 
information on wildlife use of the area such 
as data from site visits, bird surveys, or 
nuisance animal problems that has been 
collected. 

BR-2 Please provide the Natural Resource 
inventory Management Plan cited in the 
PDEIS. 

Vancouver Energy 
Response to DEIS Data Request 8 

b. As explained above, this is an error and has been removed. 

c. The Applicant confirms the response to data request PD-10, submitted 23 February 2015. 

d. Figure 2.2-10 has been revised to show the correct location of the transfer pipeline on 
Berth 13. Line color and labeling have been revised for consistency. Figures 2.2-7 and 2.2-10 
have been revised as indicated, see Attachment 2. BergerABAM is coordinating the submittal 
of updated GIS layers and other figures revised as a result of this correction with Ms. Bumpus; 
they will be submitted under separate cover. 

The question posed by the reviewer is unclear as to which "area" is being referred to. The 
Applicant assumes the question is relative to the Facility site and its environs, and is providing 
an answer on that basis. 

The Applicant does not have site-specific information on wildlife use of the Facility site or its 
environs from site visits, bird surveys, or nuisance animal problems. The Applicant's consultant 
for biological resource issues, BergerABAM, has extensive knowledge of the Facility site and 
environs based on previous work conducted for the Port and Port tenants. The presence (or 
lack thereof) of terrestrial wildlife is indicative of the highly disturbed nature of the site (i.e., an 
active industrial area), and the small amount of habitat present to support wildlife species. The 
PDEIS identified natural areas surrounding the site and, based on the types of habitat present 
and documented use, the types of species likely present. The Applicant did not survey 
surrounding areas as there is ample available information regarding species likely to be 
present. 

The Port of Vancouver USA's 2004 Natural Resource Inventory Management Plan is provided 
as Attachment 3. 

12 May 2015 
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Response to DEIS Data Request 8 

BR-3 If available, please provide the Priority 
Habitat and Species data for the rail and 
vessel corridors. 

IM:nb 
Attachments 

Vancouver Energy 
Response to DEIS Data Request 8 

BergerABAM obtained state-wide Priority Habitat and Species (PHS) data directly from the 
Washington Department of Fish and Wildlife (WDFW) and is required to manage such data in 
accordance with WDFW's Policy POL 5210 to prevent dissemination of sensitive PHS 
information. A copy of Policy POL 5210 is provided as Attachment 4. Section 4 of the policy 
states: 

"4. Individuals and Organizations May Release Sensitive Fish and Wildlife 
Information Obtained From WDFW Subject to the Following Provision: 
Parties holding sensitive fish and wildlife information obtained from WDFW may release it 
only to the parties listed in Section 2 of this policy when such a re/ease accompanies an 
agreement to abide by the provisions of this policy." 

BergerABAM staff have alerted Ms. Sonia Bumpus of the protected nature of this data, and 
request that EFSEC staff provide written affirmation that transmittal of the data to EFSEC staff 
and Cardno Entrix is permitted by WDFW and that EFSEC and its contractors who receive the 
data will abide by the provisions of POL 5210. 

12 May 2015 
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Response to DEIS Data Request 8 

Attachment 1: Examples of leak Detection Devices 

• OMNTEC Mfg., Inc., LU1 
• OMNTEC Mfg., Inc., LS-ASC-.895 

Vancouver Energy 12 May 2015 
Response to DEIS Data Request 8 
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OMNTEC Mfg., Inc. 

1993 Pond Rd., Ronkonkoma, NY 11779 Tank Gauging • Liquid Level and Leak Detection Systems • Relays 

LU1 

SINGLE CHANNEL CONTROLLER 

@ 
HORN OFF 

<Si i \ Phone(631)981-2001 Fax (631) 981-2007 E-mail omntec@omntec.com www.OMNTEC.com 
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SPECIFICATIONS 

@ 
TEST 

POWER INPUT 
85-125 VAC, 47-440 Hz 
16 Watts maximum 

POWER TO SENSORS 
2 VDC@ 13 ma 

RELAY OUTPUT 

~ 
631-467-5787 

L1 • 
SYSTE:J-1 

0 
DETECTING 

@ 
HORN OFF 

SPST normally open dry contacts 0.5 AMPS, 120 AC 
switches when an alarm condition occurs 

WEIGHT 
6 LBS. 

DIMENSIONS 
(W) 9" x (H) 10.5'' 

SENSOR CABLE 
Shielded 22 AWG UL-E118830 CM 
Maximum length 2000 feet 

ENCLOSURE 
NEMA4X 

UL LISTED 

OPERATING TEMPERATURE 
-40° to 140° F 

Intrinsically safe circuits for use in class I group D 
hazardous locations when connected in accordance 
with control drawings L 1 

11.00" 

scr;i1AL ~JUMBER ------

PROBE lvL1'P 

L1 
L2 
L3 
1-4 
L5 
L6 

" 

F'RODUCl LOCATIO~J 

AUDIONISUAL CONSOLE 
Audible Alarm - 95 dB pulsing horn with 30 second 
timeout 
Red Light - I ndicates liquid alarm for L-series sensors 
Test Button - When pressed will actually test entire 
system electronics from control panel to sensors 
Green Light - indicates the power is on 
Horn Off Button - Silences the audible alarm when 
pressed 

SENSORS 
L-1 High level sensor 
LS-ASC Liquid sensor 
LWF Double wall liquid sensor 

ACCESSORIES 
RA-1 Audio/visual remote annunciator 
RLY-RA Relay (consult factory) 
RA-1-NYS Remote annunciator with strobe 

(consult factory) 

LABELS 
Provided with controller 

OMNTEC Mfg., Inc., 1993 Pond Road. Ronkonkoma, NY 11779 
Phone (631) 981-2001 Fax (631) 981-2007 www.OMNTEC.com 
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r 
6.25" 

Dimensions for mounting and knockouts 

OMNTEC 

@ 
IEST 0 

6" 

LS. 
SENSOR 
INPUTS 

1 i" 

OPTIONAL 
OUTPUTS 

----- 6,25" ----
120VAC 
INPUT 

POWER 
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LU-Series Installation Instructions 

READ ALL INSTRUCTIONS PRIOR TO SYSTEM INSTALLATION. ALL WIRING IS 
TO BE DONE IN ACCORDANCE WITH ALL NATIONAL AND LOCAL ELECTRICAL 
CODES. POWER IS TO BE OFF DURING ANY WIRING. WIRE AND TEST ENTIRE 
SYSTEM BEFORE UTILIZING SK-3 CONNECTOR SEALING KITS. 

STANDARD EQUIPMENT IS COMPATIBLE WITH MOST PETROLEUM PRODUCTS 
HOWEVER SOME CHEMICALS AND SOLVENTS REQUIRE SPECIFIC MATERIALS 
OF CONSTRUCTION. IF UNSURE OF COMPATIBILITY PLEASE VERIFY WITH 
MANUFACTURER. 

*For waste oil applications consult factory* 

1. L-SERIES SENSOR 

L-1 SENSOR 

The L-1 sensor (see pg.8) is primarily used to detect a liquid level inside the tank. The 
sensor detects a single liquid level and is typically used for overfill protection at 90% tank 
capacity. Standard sensor part numbers are L-1-S (12"), L-1-L (20"), L-1-D (custom 
length). 

The L-1 sensor is installed into the tank via the 2" bushing which is an integral part of the 
sensor. This sensor screws directly into a 2" female threaded NPT (use a reducer 
bushing if necessary). 

2" threaded NPT 

High level 
actuation point 

Connection of the sensor to the control unit cable is made in a junction box. For detailed 
wiring scheme refer to appropriate drawing (see pg.6 and 17). These connections must 
be made using supplied SK-3 connector sealing kit. 

OMNTEC Mfg., Inc., 1993 Pond Road. Ronkonkoma, NY 11779 
Phone (631) 981-2001 Fax (631) 981-2007 www.OMNTEC.com 
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LS-ASC SENSOR 

The LS-ASC sensor (see pg.7) is designed to detect liquid in sumps or containment 
areas and steel interstitial spaces for above ground and underground tanks. 

1. To install the LS-ASC sensor as an above ground sump sensor mount a junction box 
between 2 and 3 feet above bottom of containment area. Attach sensor to junction 
box via conduit or cable clamp, leaving a~,, clearance between the sensor end and 
the bottom of the containment area. For detailed wiring scheme refer to appropriate 
drawing (see pg.6 and 17). Connect sensor cables to control unit cables in junction 
box using supplied SK-3 connector sealing kit. 

2. To install the LS-ASC as a doublewall tank sensor remove the oiltight from the 
sensor cable. Feed the cable through the appropriate bushing required to adapt the 
interstitial port to 3/4" NPT (oiltight). Feed wires through oiltight, leaving it loose. 
Gently lower sensor down interstitial port until it rests on the bottom. Install oiltight 
into the bushing. Pull sensor up by the cable until it just comes off the bottom. 
Maintain this position and tighten the oiltight fitting. This is required to seal the 
interstitial port. All connections are made using the supplied SK-3 connector kit. 

I (j_ %" NPT 

-~ 
2 x %" reducer / %" NPT 

~~~~~~~__.....,~ 
2 x %" reducer 
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LWF-* SENSOR 

The LWF-* sensor (see pg.9) is designed to detect liquid in the interstitial space of a 
double wall fiberglass tank. 

1. The LWF-* sensor is installed through the interstitial port. If the tank is pitched, locate 
the interstitial sensor at lowest elevation of tank. Insert sensor into the interstitial port 
and push down around outside of inner tank. When PVC handle contacts the inner 
tank the sensor should be located at the bottom of interstitial space. Reduce the riser 
to 3/4" NPT and install the supplied oiltight fitting. The oiltight fitting must be installed 
to prevent liquids from entering the interstitial space. Run conduit from interstitial 
man hole to the central junction box, located in the manway. Install a second oiltight 
on the sensor cable and pull sensor cable through conduit. Connect oiltight to 
conduit and tighten. For detailed wiring scheme refer to appropriate control drawing 
(see pg.6 and 17). Connect sensor wires in central junction box to control unit 
cable(s) and use SK-3 connector sealing kit. 

4" x %" reducer 
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2. CONTROL UNIT 

The control unit (see pg.1) should be mounted in a manned area. Route sensor control 
cable through conduit from the junction box to the control unit. Sensor control cables 
enter the control unit through the output port only. The cables are wired as shown in the 
appropriate drawing (see pg.6). The control unit accepts any possible combination of L­
series sensors. 

INPUT POWER HOOKUP 

Input power requirements are: 
85-125 VAC 
16 Watts max 
47 -440 Hz 

Input power cable should be wired in accordance with all pertinent electrical codes. This 
cable should enter the control unit through the input power port only. The power is 
hooked up to the power supply and wired as per control drawing (see page 17). NOTE: 
EARTH GROUND TERMINAL MUST BE CONNECTED. 

REMOTE ANNUNCIATOR OPTION 

Mount remote annunciator (see pg.16) within audio I visual range of the filling operator. 
NOTE: the remote must be outside of the HAZARDOUS AREA. Pull appropriate low 
voltage wire from the remote to the control unit. See appropriate drawing for wiring 
details. Run wires through output port. Connect color coded nuts. 

SK-3 CONNECTOR SEALING KIT 

Make all splices using SK-3 connector kit (supplied) 
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LU1 CONTROLLER CONNECTION DIAGRAM 

¢1 I FUSE I 1? 
COLOR CODE 

CABLES FROM SENSORS TO REMOVABLE 
SENSOR INPUT CONNECTORS 

1 RED SENSOR#l 
2 WHITE 
3 UNUSED 

0 4 UNUSED 
5 lJNlJSED 
6 UNUSED 
7 BLACK GROUND 
8 SHIELD DRAIN FROM SENSOR #1 

WIRES TO OPTION BOARD 

WIRES FROM RA-SERIES REMOTE 
1 GREEN -HORN 
2 RED +HORN 
3 BLACK GROUND 
4 WHITE SENSOR#l 
5 UNUSED 
6 UNUSED 

WIRES FROM RELAY OUTPUTS 
7 UNUSED 
8 UNUSED 
9 UNUSED 
10 UNUSED 
11 COMMON SENSOR#l 
12 NORMALLY OPEN 

120VAC 
WIRES TO POWER SUPPLY 

F.G. FIELD GROUND 
L LINE 
N NEUTRAL 

I SENSOR INPUTS I FRONT KNOCKOUT OPTIONAL OUTPUTS 
REAR KNOCKOUT __ INPUT POWER 

NOTE: To maintain proper shielding, BLACK sensor wires and SHIELD DRAINS 
should not be connected together at sensors. 
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LU1 SYSTEM CONTROL DRAWING 

POTENTIALLY FLAMMABLE AREA 
··-··-··-··-··-··- ·-· 
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CONTROL EQUIPMENT 

-c 0 

0 p 
T 

N I 

_J~ 
0 
N 
A 
L 

,___ 
ELECTRONICS -c 

I~~ 
I 
N 
T 

N E 

1 -HORN 

2 +HORN 

3 GND 

4 L1 

5 UNUSED 

6 UNUSED 

7 UNUSED 

8 UNUSED 

9 UNUSED 

10 UNUSED 

~ 

~ 

0 

0 

0 

0 
~ 

-

GREEN 

RED 

BLACK 

WHITE 

OPTIONAL 
REMOTE 

R 11 

E F 12 

COMM 

N,O, 
} 

OPTIONAL RELAY 
OUTPUT 

,,,,_,----+----- 120VAC } SENSOR v 

#1 -rr--1----+----- 125 AMPS 
A 
c 
E 

-

~---------+o_ +V 

r:-::1 N 
INPUT LINE 

I - - I L } VOLTAGE 
I - - I F,G, 

t_::__::_J 85-132 VAC 
25VA 
47-63 Hz 

'------------+~~ -V 
SYSTEM EARTH GROUND l 

AC LINE 

AC NEUTRAL 

u 

CLASS 1, GROUP D 
HAZARDOUS AREA 

I ~-----------------------------~ CONTROL DRAWING NO, L 1 
NON-HAZARDOUS AREA 

NOTES ON PROBES NOTES ON CONTROL EQUIPMENT 
---------------------------------------------------~-------------------------------------------------------------------------------------

1, THE INTRINSICALLY SAFE FIELD WIRING SHALL BE 
INSTALLED IN ACCORDANCE WITH ARTICLE 504 IN THE 
NATIONAL ELECTRIC CODE ANSI/NF PA 70 

2, ALL PROBES ARE ELECTRICALLY IDENTICAL AND MAY BE 
INTERCHANGED ALLOWING SYSTEM FLEXIBILITY 

3, PROBE TO CONTROL UNIT CABLE WILL BE TWO PAIR OF 
#22AWG WITH SHIELD AND DRAIN PVC JACKETED UL-
118830 CM, CABLE LENGTH WILL BE LIMITED TO 2000 
FEET MAXIMUM 

1, ALL WIRING MUST MEET LOCAL AND NATIONAL ELECTRICAL CODES 
2, SYSTEM EARTH GROUND MUST BE CONNECTED TO TERMINAL F,G, TO 

INSURE INTRINSIC SAFETY AND MUST BE LESS THAN 10 WITH RESPECT TO 
EARTH GROUND 

3, OPTIONAL REMOTE REQUIRES #22 AWG LOW VOLTAGE COMMUNICATION 
CABLE MINIMUM 
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DRY CONDITION 

LED 

WET CONDITION 

U.L. LISTED 5L04 

Non-product distinguishing Optic Sensor 

CABLE LENGTH 
12 FEET 

/ 314' NPT NIPPLE 

3" 

j 
r-- 1-518' -

SHIELD 
DRAIN 

LS-ASC SPECIFICATIONS 

PRINCIPLES OF OPERATION 
LIQUIDS (ex: fuel, water) - photo Optic 
DRY CONDITION - Normally closed light beam 

RED -

Intrinsically safe Class I, Group D Hazardous Locations 
when connected in accordance with control drawing 
nos. L1, L2, L3, L4, L6, L9 ALARM CONDITION - Opens (refracts) normally closed 

light beam 

OPERATING TEMPERATURE 
-40 TO +140 F 

POWER 
2 VDC@ 13 mA 

WEIGHT 
1/2 pound 

SENSOR CABLE 
Shielded 22 AWG UL-E118830 CM 
Maximum length 2000 feet 

RESPONSE TIME 
Immediate 
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Liquid Level Optic Sensor 

Principles of Operation 

DRY CONDITION 

WET CONDITION 

l-1 SPECIFICATIONS 

U.L. LISTED 5L04 

Cable length 
3 feet 

3/4" NPT 

2" NPT 

D* 

~ 1-5/~ ~5/8"~ 

Intrinsically safe Class I, Group D Hazardous Locations 
when connected in accordance with Control Drawing 
nos. L1, L2, L3, L4, L6, L9 

PRINCIPLES OF OPERATION 
LIQUIDS (ex: fuel, water) - Photo Optic 
DRY CONDITION - Normally closed light beam 
ALARM CONDITION - Opens (refracts) normally closed 
light beam 

OPERATING TEMPERATURE 
-40 TO +140 F 

POWER 
2 VDC@ 13 mA 

WEIGHT 
2 pounds 

SENSOR CABLE 
Shielded 22 AWG UL-E118830 CM 
Maximum length 2000 feet 

RESPONSE TIME 
Immediate 
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Non-product distinguishing Fiberglass tank dry interstitial sensor 

Principles of Operation 

DRY CONDITION 

WET CONDITION 

··············r 
..................................... : 

OPERATING TEMPERATURE 
-40 TO +140 F 

POWER 
2 VDC@ 13 mA 

WEIGHT 
2 pounds 

SUPPLIED WITH 20 FT OF CABLE 
LIQUID TIGHT 
STRAIN RELIEF ~ 

I 
18" 

l 

LENGTH CUT TO 
TANK SPECIFICATION 

LWF SPECIFICATIONS 

BLACK 

518" 

PRINCIPLES OF OPERATION 
LIQUIDS (ex: fuel, water) - Photo Optic 

RED 

DRY CONDITION - Normally closed light beam 
ALARM CONDITION - Opens (refracts) normally closed 
light beam 

SENSOR CABLE 
Shielded 22 AWG UL-E118830 CM 
Maximum length 2000 feet 

RESPONSE TIME 
Immediate 
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RA-1 

9 OMNTIEC El) 

~ REMOTEHIGHLEVELAJ,ARM 

0 

7.00" 

T 
8 

~ 

* BLACK(-) 

vi WHITE(+) 

1 
RED(+) 

GREEN 

SPECIFICATIONS 
95 dB pulsing horn 
Liquid-high-level alarm 
Immediate 

T 
8 
vi 

1 

Audible Alarm 
Red Light 
Response Time 
Power Input 12VDC @200mA maximum 

from controller 
Wire 
Weight 

22 AWG minimum 
1 lb. 

RA-Series Remote High Level Alarm 

RA-2 RA-3 

9 OMNTIEC El) @ OMNTIEC El) 

<tin <tin 

0 0 0 0 0 
I TMTKl I I T_A.NK2 I I TAJ\'K 1 11TA."'J"KZ11 TMTK3 I • El) Ee El) 

Internal Wiring Color Code 
7.00" 7.00" 

~ 

T 
~ 

* BLACK(-) * BLACK(-) 

8 
~: 

1 
RED(+) 

GREEN 
RED(+) 

GREEN 

* WARNING LABEL PLACED HERE: W aming: Low voltage inputs only 

1 
;,, 
0 

SIDE VIEW 

J---4 02" ----I 
MOUNTING DIMENSIONS 

~-----~O 
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<tin 
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T 

8 
vi 

1 
RED(+) 

GREEN 

Note: It is recommended that 
knockouts be placed in the 
bottom of the enclosure 

BLACK(-) 
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OMNTEC LU-SERIES System Operation and Test Instructions 

1. On the front panel the Green "SYSTEM DETECTING" light should be on indicating that system is up 

and running 

2. If sensors are not in alarm, all Red lights should be off 

• Optical sensors are solid state and use a normally closed light 

loop in a prism for sensing. When liquid is present at sensor, 

the normally closed loop of light is open, thus sending an alarm 

signal back to the alarm panel. The panel responds by turning 

on the appropriate light and sounding an audible alarm 

3. Since system sensors are solid state and work with normally closed loop 

of light, sensors can be tested as follows: 

• Press the test button on alarm panel and observe panel lights 

• If all lights illuminate and audible alarm sounds, system test is 

complete 

• When test button is pressed a signal is sent to sensor to turn its light 

off. What this does is put the sensor into an alarm condition 

• The sensor then responds as explained in part (2) 

4. System should be tested on at least weekly basis 

£ 

,£ 

0 
0 

0 

• 0 uorr.'Jorr 

' 0 

0 

• 0 BOR,OW 

D 

5. Every alarm, malfunction and test result should be recorded in a dated signed log 

Manufactured by: Installed by: 

<Si i\ 
OMNTEC Mfg., Inc. 
1993 Pond Rd. 
Ronkonkoma, New York 11779 
Phone 631-981-2001 Fax 631-981-2007 
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LU-Series TROUBLESHOOTING PROCEDURES 
FOR LU-SERIES CONTROLLERS WHEN USED WITH ELECTRO-OPTIC SENSORS 

Leak 

Leak 

Leak 

• ©l ©l 
TEST HORN OFF 

Be sure the following criteria are met before proceeding: 
l. Controllers have there own separate isolated Earth Ground 
2. Controllers have there own separate isolated Field Ground 
3. The Controller should have 13.8 VDC on the output of the power supply (Across the 

yellow-positive and gray-negative wires) 
4. 120VAC wires are in there own separate isolated conduit 
5. Remote Annunciator wires are in there own separated isolated conduit 
6. Sensor wires are in there own separate isolated conduit 
7. Sensor shield drain wire is not connected to black wire at sensor splice 
8. Black & shield drain are connected to ground at removable input connector 
9. Sensor head (prism) is not exposed to any external light (i.e.: sunlight, indoor light, etc) 
10. Sensors are free of dirt and debris 
11. Sensor extension cables are minimum 3 conductor #22 AWG shielded with drain wire 
12. Sensors wires do not exceed 2000 ft. 
13. The "System Detecting Light" should be illuminated 
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TEST BUTTON 

SYMPTOM 

"Red Light" does 
not come on when 
test button is 
pressed. 

'l'roulleslooling llroceclures 

LU-SERIES Controller 

HORN OFF BUTTON 

SYSTEM DETECTING LIGHT 

TROUBLESHOOTING PROCEDURE RESULT 

(YES) controller is functioning. 
1) Unplug sensors "Removable input Proceed to step 2. 
connector" at controller. Does the "red 
Light" illuminate? (NO) controller is not functioning 

(consult factory). 

2) Check wiring at removable input 
connector. Concentrate on white, black (YES) system is functioning 
and shield wire inputs from sensors, properly. 
making sure no shorts are present. Re-
plug connector and press test button. (NO) Proceed to step 3. 
Does the "Red Light" illuminate? 
3) Check splice at sensor for moisture or (YES) problem are in the wire 
mis-wire (concentrating on white and connections at splice 
black wires from sensor). Correct 
problem and press test button. Does the (NO) sensor is not functioning 
"Red Light" illuminate? properly. Proceed to step 4. 
4) Remove sensor from installation, (YES) problem in wire run to 
connect at controller, shroud from light sensor. System is functioning 
and press test button. Sensor head properly. 
(prism) is not exposed to any external 
light (ie: sunlight, indoor light, ect.). (NO) The sensor failed (consult 
Does the "Red Light" illuminate? factory) 
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SYMPTOM 

"Red Light" 
remains on. 

Horn does not 
sound on controller 
when the "TEST" 
button is pressed. 

TROUBl..ESHOOTING PROCEDURE RESUl..T 
1) Check if sensor is actually in alarm (YES) correct alarm condition. 
(submerged) 

(NO) proceed to step 2. 
2) Check wiring at removable input 
connector concentrating on red, white, (YES) proceed to step 3. 
black and shield wire inputs from 
sensors. Make sure no open circuits (NO) System is functioning 
are present. Re-plug the connector and properly. Problem was in the wire 
press test. Does the "Red Light" stay or connections. 
on? 
3) Disconnect sensor wires from (YES) Controller is not 
removable sensor input connector. functioning properly (consult 
Connect a jumper from the white input factory) 
to the black input at the connector. 
Make sure all sensor wiring is (NO) Controller driver boards are 
disconnected. Does the "Red Light" stay functioning properly. Proceed to 
on? step 4. 

(YES) proceed to step 5 
4) Check DC voltage from red input to 
black input. Is it 7.5 - 9V DC? (NO) Controller is not functioning 

properly. Consult factory. 
(YES) proceed to step 6. 

5) Check splice at sensor for moisture or 
(NO) If light goes off before 

mis-wire. Correct problem. Does the 
pressing test button and goes on 

"Red Light" stay on? after pressing test button 
System is functioning properly. 
Problem was in the connection or 
wire. 

6) Connect sensor directly to controller. 
(YES) Sensor is not functioning 

Make sure sensor head is not exposed 
properly (consult factory) 

to light during test. Does the "Red Light" 
(NO) Problem is in the wire or 

stay on? 
connections. 
(YES) Make sure at least one 

1) Are any "Red Lights" illuminated on input is not in alarm state. Then 
controller? proceed to step 2. 

(NO) proceed to step 2. 
(YES) Controller is functioning 

2) Shut down system for 30 seconds. properly. 
Turn system back on. Does horn sound 
when hitting the "TEST" button? (NO) Controller is not functioning 

properly. Proceed to step 3. 

3) While holding the "TEST" button (YES) Your horn does not work. 

down put a voltmeter on the positive and 
Replace horn. 

negative on the back of the horn. Do 
(NO) Your horn board is not you get 13.8 volts +/- 1? 
working (consult factory) 
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DATE NAME 

LOG SHEET 

I SYSTEM STATUS 
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Warranty 

The seller OMNTEC Mfg., Inc. warrants to buyer defects when properly installed, and 
maintained by user. The sellers sole obligation is to repair or replace parts found to be defective, 
or non-conforming for one year and only after evaluation by factory. The liability of the seller 
shall not exceed the price paid for the components found to be defective. The above warranty is 
exclusive of all other warrantees whether implied or expressed. Seller assumes no obligation for 
special or, indirect damages incurred by user. 

All standard tank gauging systems are free of defects when properly installed and 
maintained by user. Warranty on tank gauging systems will only be effective after proper 
documentation has been submitted by the buyer to OMNTEC Mfg., Inc. The sellers sole 
obligation is to repair or replace parts found to be defective, or non-conforming for one year and 
only after evaluation by factory. The liability of the seller shall not exceed the price paid for the 
components found to be defective. The above warranty is exclusive of all other warrantees 
whether implied or expressed. Seller assumes no obligation for special or indirect damages 
incurred by user. 

All standard replacement parts, "add-ons", or spare parts are free of defects when 
properly installed and maintained by user. The sellers sole obligation is to repair or replace parts 
found to be defective or non-conforming for 90 days and only after evaluation by factory. The 
liability of the seller shall not exceed the price paid for the components found to be defective. 
The above warranty is exclusive of all other warrantees whether implied or expressed. Seller 
assumes no obligation for special or indirect damages incurred by user. 

Equipment not covered by this warranty includes, but is not limited to: custom equipment, 
pressure transducers, and control systems. 
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OMN'f"EC l..8-~8~-.895 

LED 

DRY CONDITION 

LED 
TECTOR 

---- PRISM 

WET CONDITION 

U.L. LISTED 5L04 

SPECIFICATIONS 

Comes with 12 feet 
of Cable 

PRINCIPLES OF OPERATION 
LIQUIDS (ex: fuel, water) - Photo optic 
DRY CONDITION - Normally closed light beam 

RED 

Intrinsically safe Class I, Group D Hazardous Locations 
when connected in accordance with control drawing 
nos. L1, L2, L3, L4, L6, L9 ALARM CONDITION - Opens (refracts) normally closed 

light beam 
OPERATING TEMPERATURE 
-40 TO +140 F 

POWER 
2VDC@13 mA 

WEIGHT 
1/2 pound 

SENSOR CABLE 
Shielded 22 AWG UL-E118830 CM 
Maximum length 2000 feet 

RESPONSE TIME 
Immediate 
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Response to DEIS Data Request 8 

Attachment 2: Revised Figures 

• Figure 2.2-7 
• Figure 2.2-10 

Vancouver Energy 12 May 2015 
Response to DEIS Data Request 8 
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Response to DEIS Data Request 8 

Attachment 3: Port of Vancouver USA 2004 Natural Resource Inventory Management Plan 

Vancouver Energy 12 May 2015 
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INTRODUCTION 

Purpose of the Natural Resources inventory Management Plan 

The P01i of Vancouver, USA (the Port) prepared this Natural Resources Inventory Management 
Plan (NRIMP) for its developed industrial property along the Columbia River, The NRIMP will 
facilitate the development, redevelopment and maintenance of Port property while limiting impacts 
to aquatic. shorefine and terrestrial habitats. This comprehensive plan wiH help the Port: 

"' Streamline the environmental permitting process, 
• A void project delays by identifying appropriate mitigation/conservation options early in the 

project development process, 
Assist with budget process for facility improvements by providing cost estimates to 
implement mitigation options, 
Improve management of Port environmental assets, 

• Avoid piece-meal mitigation plaiming, 
.. Meet or exceed local, state and federal agency requirements for comprehensive resmrrce 

protection, 

Figure l describes the site context fr)f the NRIMP, 

Three rnajor sections are included in the NRIMP: 

• Framework, 
" Natural resources inventory, mapping and functional assessment, 
• Habitat management plan. 

The framework section reviews pertinent scientific literature, docurnents, maps and aerial 
photographs to describe existing conditions at the Port and to identify the key issues and themes 
addressed in the NRlMP, Preliminary mapping was followed by a natural resources inventory 
conducted in early September 2003. This inventory focused on the shoreline areas of the developed 
Port. Water quality, hydrologic a:nd food vveb and habitat functions were assessed for the 
inventoried areas. Assessments of the potential impacts to these functions brought about by 
redeveloprnent and maintenance activities were the basis fr>r the development of the habitat 
management plan (the Plan), The P1an provides options for the replacement of lost functions due to 
future unavoidable impacts to natural resources, 

Embedded in the NRIMP are some key concepts that have shaped its development 

• Providing a flexible planning tool, 
.. Taking a proactive approach to regulatory permitting, 
,. Focusing on the developed shoreline, 
" Addressing the range of natural resource areas (water - shore - land)~ 
"' Focusing on Critical Intersections~· locations where value is high for both natural resources 

and Port activities, 
• Compensating for unavoidable impacts with mitigation templates based upon location, and 

habitat type as wen as Port activity, 
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Providing a F1e.xible Planning Tool 

Though it is intended for application on the Port's developed property, the NRIMP also provides the 
Pori with a flexible tool allowing the Port to better anticipate the pem1it1ing and mitigation 
requirements associated with the range of development, redevelopment and maintenance choices 
facing the Port over the next 20 years, It provides a framework frw a consistent approach to 
managing the Porf s natural resources, The goal of the NRIMP is to evaluate the impacts of 
development, redevelopment and maintenance activities on 'vater quality, hydro logic and habitat 
functions and provide guidance on how these impacts can be avoided, reduced and mitigated for. 
As such, the Plan provides a set of general principles that can be applied Port-wide, 

The NRIMP will not eliminate the need for regulatory consultation or the completion of Biological 
Assessments (BA) on a project-by-project basis, However, the NRlMP vvill alJow the Port to 
complete a significant portion of a BA for a specific project by providing information on the natural 
resources that are present on the Port's developed shoreline, the :functions and values of those 
resources and how those resources are likely to be impacted by a number of common Port activities, 

Taking a Proactive Approach to Regulatmy Permitting 

The NRlrvIP is intended to anticipate permit requirements for development and maintenance 
activities on developed Port property. A number of permits or approvals may be required for these 
activities given the breadth of natural resources encompassed in Port facilities, These could include 
compliance .. vith federal, state and local regulations associated \:vith the National Environmental 
Policy Act (NEPA), Endangered Species Act (ESA) and Section 401/404 permits of Clean Water 
Act 

Section 4011404 of the Clean Water Act, NEPA and ESA all require that alternatives be evaluated 
to illustrate that: 

• Impacts are being avoided to the greatest extent practicable, 
" Irnpacts are being reduced to the greatest extent practicable, 
.. Impacts that are neither avoidable nor reducible are compensated for, 

Addressing the Range of Natural Resource Areas (Water -Shore - Land) 

Ports with marine facilities are unique in their landscape position··· encompassing \Vater, shoreline 
and land areas (Figure 2), The NRJMP addresses all of these areas but to various levels because 
natural resources do not have the same quality of functional value across the Po1i's developed 
property, The NRIMP is focused on locations where natural resource and Port Activity values are 
high, 

Several fish species that are federally or state listed as threatened or endangered. are candidate 
species for listing or are of special concern use the Columbia River in the vicinity of the Port of 
'Vancouver, These species include Chinook salmon, chum salmon, coho salmon, steelhead trout, 
bull trout, coastal cutthroat and Pacific lamprey. Anaclromous salmon and stcelhead use the River 
to migrate benveen upstream spawning areas and the Pacific Ocean, These species utilize shalJmv 
\.Vater areas along the shoreline while migrating (Fishman Environmental Services 2002\ 
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Figure 2. Conceptual Diagram, Water - Shore - Land 

WATER 

Scope of the Natural Resources Inventory Management Plan 

The Port prepared the NRIMP for 660 acres of developed industrial property along the Columbia 
River. As shown in Figure 1, the developed Port extends approximately 2-miles along the north 
shore of the Columbia River. It is located between river mile 105.5 (the railroad bridge adjacent to 
the grain elevator) and river mile 103.5 (berth 14). 

Columbia Gateway consists of 1, I 06 acres of undeveloped land west of the developed Port. It is 
covered generally but not explicitly in the NRIMP because it is currently proceeding through a State 
Environmental Policy Act (SEP A) Environmental Impact Statement (EIS) process. Columbia 
Gateway includes Parcel 2 (31 acres), Parcel 3 (534 acres), Parcel 4 (111 acres) and Parcel 5 (430 
acres). The area is 2 miles in length. The Subarea Plan for Columbia gateway incorporates water, 
heavy and light industrial uses . Under the plan Parcel 2 is a dedicated wetland mitigation site. The 
NRIMP does not cover the Inn at the Quay at Terminal 1. 

Focusing on the Developed Shoreline 

The NRIMP focuses on the developed shoreline including Terminals 2 through 4. Terminal 2 runs 
from river mile 105.5 to approximately to river mile 104.5 and includes the Grain Elevator and 
Berths 1, 4, 5, 7. Common activities on Terminal 2 are break-bulk, liquid bulk, and dry bulk. The 
shore in this area is generally steep and has been modified with riprap or bulkheads. 

Terminal 3 extends from approximately river mile 104.5 to 104 and consists of Berths 8 and 9 
which are primarily used for break-bulk. The shore in this area is also generally steep and modified 
with riprap or bulkheads. 

Terminal 4 stretches from river mile 104 to I 03.5 and features the auto roll-on/roll-off dock at Berth 
10 and the lay berths 13 and 14. The shore in this area is more gradually sloped. It has been 
modified with riprap but a beach extends between this riprap and the water. 

As shown in Figure 1, much of the aquatic, shoreline and land area within the developed port has 
been built. Natural resource areas within the developed Port include a combination of existing 
environments created or enhanced areas, and mitigated sites. These areas include shore plantings at 
Terminal 2 between Berth 5 and 7 and at Terminal 4 between Berth 10 and 13. Wetland and upland 
sites in Parcel 1 are labeled and include: 
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Columbia Gatevvay Phase I Mitigation Site, 
Parcel IA-NE Wetland, 
Pan:el lC Forested Wetland and 

Parcels 2 - 5 which are located on the inset map in Figure 1 are included in Columbia Gateway 
Phase II and are covered by the cunent EIS. These wetland resources will be discussed in :tnore 
detail later in the document 

Focusing on Critical intersections 

The locations of Port maintenance activities and natural resources \'Vere reviewed to identify areas 
of critical intersection. Appropriate mitigation is dependent upon the type of habitat affected, the 
level of impact, and the location of the resource, The NRIMP identifies critical intersections in 
areas where natural resources such as wetlands, riparian buffers, and deep and shallow aquatic 
habitats occupy the same location as development and maintenance activities. These activities 
include: shore stabilization, bulkhead construction and dock and dolphin constrnction and 
maintenance. The rationale behind the critical intersection locations is discussed in detail in the 
follov.fag section. 

Methods @f the Natural Resources inventory Management Plan 

The development of the NRHvfP began with a review of scientific literature and BAs, vvet1an<l 
delineations, and mitigation monitoring reports that were previously completed for the Port. Once 
the nearshore habitat was identified as a significant resources a reach analysis and field 
reconnaissance were conducted. The reach analysis was performed to improve onr understanding 
ofthe significance of the nearshore habitat on and near Port property by placing it \vi thin this larger 
landscape context. The fieldwork provided the basis for a natural resources inventory and 
functional assessment. This infrmnation -.,:vas used to describe conditions along the developed 
shoreline and at a reference location. Two reference transects were established along the shoreline 
in Columbia Gateway immediately dovvi1stream of the Flushing Channel to assist development of 
the NRHvU» Many of the principles and mitigation activities described in this plan could be applied 
to redeve.loprnent and maintenance activities in Columbia Gateway« 
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FRAMEWORK 

To provide a framework for the NRIMP we looked at the water, shore and land areas on the Port's 
developed shoreline from the point-of-view of Port activities, natural resources and permitting. 
This exercise identified critical intersections that enabled us to focus the field inventory and 
management plan recommendations on the most significant natural resources. Three basic zones 
were identified for this exercise: 

• 
• 
• 

Aquatic Zone (including shallow and deep water areas), 
Shoreline Zone 
Land Zone 

For the purposes of the NRIMP the Aquatic Zone is defined as the area below OHW. It 
encompasses both shallow and deep water. The Shoreline Zone extends from OHW to the top of 
the bank of the Columbia River (top-of-bank). Based on topographic information top-of-bank is 
approximately 30-feet CRD. Everything landward of the top-of-bank is the Land Zone. The Land 
Zone is primarily uplands but includes jurisdictional wetlands and areas that are in the 100-year 
floodplain of the Columbia River. 

The locations of the boundaries between these zones were defined by combining Port activity areas 
provided by Port staff and habitat areas defined in scientific literature. These zones were spatially 
located along the Port's developed shoreline using bathymetry and land surface elevation data 
provided by the Port and water surface elevation data available thru the US Army Corps of 
Engineers for the staff gage at River Mile (RM) 106.5 at the I-5 Bridge. 

The water surface elevation of the Columbia River changes both daily and seasonally in response to 
tidal flow and seasonal precipitation and dam operations. The water surface of the Columbia River 
also loses elevation as it passes by the Port of Vancouver. Table I shows the water surface 
elevation at two locations along the Port's shoreline for two conditions. Mean Spring Conditions 
occur in the spring when snow melt and rainfall combine to increase river flow. This condition is 
significant for outmigrating salmonids. Ordinary High Water (OHW) is a regulatory water surface 
elevation intended to describe the frequently wetted area of the channel. It is often associated with 
the 2-year flood elevation, the channel-forming flow. 

Table 1. Columbia River Stage Conditions Referenced to Columbia River Datum (CRD) 

Mean Spring Conditions Ordinary High Water (OHW) 

2-Year Flood Conditions 

River Mile 104 (Terminal 3) 13.4 feet 15.4 feet 

River Mile 101 (Reference Site at 13.1 feet 15. l feet 

Flushing Channel) 

The sections that follow briefly review port activities, natural resources and permitting within the 
zones described above and identify the critical intersections which serve to focus the NRIMP on a 
subset of Port activities and natural resources. 
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Port of Vancouver Activity Areas 

Port facilities include: dry bulk, liquid bulk, break bulk, warehouse and other industrial uses and 
auto processing facilities, These loading and off~loading facilities are abutted by open and/or 
\varehouse storage facilities on the land side and berths and docks on the vvater side, Figure 3 
provides a general diagram of the zones and illustrates their relationship to Port activity areas. 
Table 2 quantifies the facilities in the developed Port by TenninaL 

Figure 3. Port of Vancouver Zones - Conceptual Cross-Section Dock Facmty 

Aquatic Z!:;J.1:1~ ,. .................. -·--··-·· ... ~.t"!.? .. ~ellEJ~.?-£1"t~ t·································L __ .. a ___ n ___ d __ '""z ... o ..... n .... e .......................... ,.,,.,, . ..,.,.J 
Deep ShaHo\<V 

Aquatic Zone 

The Aquatic Zone is divided into deep water and. shallow water, 

Deep TVater - Deep water is in excess of 20-foet in depth. The primary deep water facilities 
located in this zone are ship berths, which take advantage of the deep \Vater in these areas. The 
primary activities associated vdth these facilities include; pile driving. pile removaL pile 
replacement, sheet pile installation, dolphin installation and dredging. 

Shallo1+' "f..:Vater H Shal.knv water extends from 20-feet in depth to OHW. Facilities in this 
area consist of mooring areas, such as dolphins, docks and floating docks. In some cases these 
facilities can extend into deep water. Ramps, \.Vh.ich provide access to floating docks and other non­
continuous docks, are also found in the shallow \Yater area. The final element found in the shallow 
v;ater area is shore protection such as riprap. The primary activities associated with these facilities 
include; pile driving, pile removal, pile replacement, sheet pile installation, concrete bulkhead 
constrnction, and riprap placement 

Shoreline Zone 

The Shoreline Zone extends from OHW to top-of-bank. This zone is the transition from the aquatic 
to the land environment Dock and ramp facilities extend from the aquatic area and are anchored to 
the bank in the shoreline area. Shore protection such as riprap also extends above OH\V, often to 
top-of-bank. The primary activities associated with these facilities are the same as those in the 
shaHow \.vater area and include; pile driving, pile removal, pile replacement, vegetation clearing and 
riprap placernent. 
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Land Zone 

The Land Zone includes everything above top-of-bank. The primary facilities located in this zone 
include open and warehouse storage, offices, roads and railway tracks. Typical activities associated 
with these facilities include placing fill material, paving and construction. Some of these fills 
require unavoidable impacts to jurisdictional wetlands that are regulated. 

Table 2. Port Facilities by Terminal 

Facility 

Deep 

Terminal 2 - Renovated 2002 

Open Storage (acres) 

Covered Storage (square feet) 

Riprap 

Dock (lineal feet) Bl , B2, B4 

Dock (lineal feet) Grain Elevator Warf 

Dock (lineal feet) BS 

Dock (lineal feet) B7 

Sheet Pile Wall or Concrete Seawall 

Dolphin(s) 

Berths (number of) 7 

Terminal 3 - Renovated 2004 

Open Storage (acres) 

Covered Storage (square feet) 

Rip rap 

Dock (lineal feet) B8, B9 

Sheet Pile Wall or Concrete Seawall 

Dolphin(s) 

Berths (number of) 2 

Terminal 4 

Open Storage (acres) 

Covered Storage (square feet) 

Riprap 

Dock (lineal feet) Bl 0 

Dock (lineal feet) B 13, B 14 

Sheet Pile Wall or Concrete Seawall 

Dolphin(s) 

Berths (number of) 3 

Zones 

Aquatic Shoreline Land 
Shallow 

40 

280,000 

Grain Termi nal Dock, Grain Terminal Dock, 
Grain Elevator Barge, Grain Elevator Barge, 

B1 , B2, B4, B5, B7 81 , 82,B4, 85, 87 
1,740 

715 

400 

800 

B1 , B2,84, B5,B7 

Grain Terminal Dock, 
Grain Elevator Barge, 

87 

50 

300,000 

88, 89 88, 89 

1,250 

88, 89 

88, 89 

40 

30,500 

810, 813, 814 

1,040 

1,360 

810, 813,814 
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Port natural resources include aquatic habitat significant to salmonids, riparian areas, and \Vetlands. 
Figure 4 shows the zones ;:md illustrates their relationship to these natural resources. 

Figure 4. Port of Vancouver Zones - Conceptual Cross~Section Undeveloped Shore 
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,4quatic Zone 

The Aquatic Zone is divided into deep water and shallow water. 

Deep fVater ····There are no significant natural resources within the deep water area along the 
Port's developed shoreline. 

Shallow Water - Scientific literatnre and resource agency staff identify nearshore habitat as 
being especially :important to anad.romous fish; particularly salmonid species, Nearshore habitat is 
defined in the literature as a zone within the water column that extends between the vvater's edge to 
the ''photic limit" (the depth that light typically penetrates at levels that sustain photosynthesis, 20~ 
feet deep) (I'vfay and Peterson 2003: \Villiams and Thorn 2001 ), Light penetration at these shaHmv 
\Vater depths fosters abundant plant and animal gro-vvth, For the pm11oses of the NRIMP, nearshore 
habitat occupies the same area as the shallow water area of the aquatic zone, The water's edge is 
referenced to O:!:l\V, Figure 4 iUustrates the relationship betv,:een nearshore habitat and the aquatic 
zr.ne. The zone width varies \Vith river stage and tidal influence, and according to the shape of the 
channel and adjacent riverbank 

Shallow' \Vater areas that are less than 6,6 feet deep are especially important for anadrornous fish 
(Canasquero 1997; Bennett et aL 1992; Dauble 1989), These shallow areas \vith sand bottom are 
the preferred out migration habitats for anadromous fish. The outmigrating smolts ride the spring 
fr.;;shet Hows facing upstream; finding food and cover in the nearshore zone. The access to 
potential plant and insect sources, cover from large woody debris and the ability to navigate with 
the aid of celestial maxkers are key elements that make the nearshore habitat imponant to 
anadromous salmonids, Historically, this habitat type occurred extensively on broad shoreline 
margins paralleling the Columbia River, 
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Shoreline Zone 

The shoreline zone is associated with riparian buffers that are used by bird species such as king 
fisher, great blue heron, osprey, bald eagle, and others. These species also utilize adjacent aquatic 
and land zones for feeding. 

Land Zone 

The land zone of the developed Port contains several jurisdictional wetlands. One is an 8-acre 
mitigation site for Columbia Gateway, Phase I. 

Port of Vancouver Permitting 

The Port routinely applies for permits for both new development and maintenance activities. These 
permits comply with federal , state and local regulations for water quality, habitat, and navigability. 
The following is a general description of typical federal, state and local permitting requirements. 
Figure 5 shows the zones and illustrates their relationship to federal, state and local regulations. 

Figure 5. Port of Vancouver Zones - Conceptual Cross-Sections Permitting 

------------- Aqua_tic __ Zone Shoreline Zone Land Zone 
Deep Shallow I 

I ESA 

- I 
Section 401 • 404 

I 
NEPA &SEPA 

Sect ion 10 

- HPA ----------- -------------------- - -~ ' 
._ Shoreline Managem1 nt Act__. 

I I 1 
Critical llfea Ord nance I 

II II~ 
'•. 

II top-of-bank . II , _II ~ 

' o HW I I II 
/ ... ~ 

--.~ WSE 

20-ff<WSE 

WSE: Water Surface Elevation 

The Federal government began regulating water quality in 1972 with the passage of the Federal 
Water Pollution Control Act Amendments commonly known as the Clean Water Act. This law also 
includes the protection of wetlands and waters of the US. In 1973 the Endangered Species Act 
(ESA) was passed to protect decreasing population of fish and wildlife species. As a result of these 
regulations, wetlands and listed species were offered protection. Any development that could 
potentially impact these resources requires approval from the federal government. State and Local 
permitting requirements meet or exceed those of the federal govenunent. 

Federal Permits 

Federal permits of concern for the NRIMP include the National Environmental Policy Act (NEPA 
of 1969, Sections 401 and 404 of the Federal Water Pollution Control Act Amendments, commonly 
known as the Clean Water Act, of 1972, the Endangered Species Act (ESA) of 1973 and Section 10 
of the Rivers and harbors Act of 1899. NEPA requires that projects with a federal nexus consider 
the environmental consequences of a proposed activity before taking action. It reviews the impacts 
of an action on a broad range of indicators including, habitat, water quality, hydraulics, as well as 
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air quality and noise, NEPA regulates activities in Aquatic, Shoreline and Land Zones, Section 40 i 
and 404 regulate the filling of \vetlands, and the use of Best Management Practices to limit the 
V.Tlter quality impacts from construction activities in all areas, The ESA regulates impacts to listed 
species and any designated critical habitat The species of the greatest concern at the developed 
port are listed anadmmous fish species, These species make extensive use of shallow water areas of 
the Columbia River, A programmatic Biological Opinion and the fviagnuson-Stevens Fisheries 
Conservation and Management A.ct provide consultation for Standard Local Operating Procednres 
fur Endangered Species (SLOPES), Many of the Port's maintenance activities fall under this 
nrnbrella. Section 10 of the Rivers and Harbors Act regulates activities in navigable \Vatcnvays. 

State Permits 

State regulations must meet and in some cases are more stringent than Federal regulations, The 
State Environmental Policy Act (SEPA) of I 971 provides a framework for agencies to consider the 
environmental consequences of a proposed activity before taking action. It reviews the impacts of 
an action on a broad range of indicators including, habitat, water quality, hydraulics, as well as air 
quality and noise. As such SEPA regulates activities in Aquatic, Shoreline and Land Zones. The 
Shoreline Management Act of 1972 regulates development in shoreline areas \vithin a 200~foot 
buffer extended from OIJ\V or within the t1oodplain. The Washington Department of Fish and 
Wildlifo's - Hydraulic Project Approval (HPA) primarily regulates activities, such as dredging and 
dock construction and maintenance, waterward of the OH\V line in regards to impacts on wildlife 
and habitat. lt can be used to regulate wetlands but generally corresponds to the Aquatic Zone, 

Local Permits 

The City of Vancouver is streamlining its envinmmental regulations while complying with the 
Gro\vth Management Act Vancouver's Critical Area Ordinance, which will be decided in early 
2005, combines existing regulations of \vetlands, streams. lakes, floodplains, trees, fish and wildlife 
habitat as well as certain types of soils and slopes into one ordinance\ Like SEPA this local 
ordinance regulates activities in Aquatic, Shoreline and Land Zones. In terms of SEPA, the City of 
Vancouver often serves as the Jead agency for processing SEPA checklists, Also, the Shoreline 
Permit is submitted to the City for local review and appeal prior to state approvaL 

Critical intersections occur \vhere project activities, natural resources, and regulatory requirements 
overlap. Limited activities where natural resources functions are low or regulatory requirements are 
very limited or non-applicable will require little if any mitigation, Some activities may require 
considerable permitting and mitigation, 

As described in the Introduction of this document, the NRIMP focuses on redevelopment and 
maintenance activities 011 the Port's developed prope1iy, The amount and quality of natural 
resources on the developed property varies, The NRIMP puts greater emphasis on the protection 
and mitigation for higher functioning resources that \:Vere found to he at the greatest risk of impact 
The NRIIvlP assumes that appropriate BlVIPs will be used during redevelopment and maintenance 
activities and focuses on recommending a series of mitigation options for impacts to \Vater quality, 
hvdrologic and habitat functions cause l:iv structural changes to the landscap,e. ,,. .,,; ....... 

A majority of the maintenance activities \Vill take place in the shoreline zone and the shallO\V 
aquatic zone (Figure 6). To a lesser extent activities \Vill take place in the deepv.'ater aquatic zone. 
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Common activities include: removal and repair of treated and untreated wood piles and driving of 
replacement steel piles; rip rap placement; vegetation removal; and dock repair. 

Figure 6. Port of Vancouver Zones - Conceptual Cross-Section Critical Intersection 
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NATURAL RESOURCES INVENTORY, MAPPING AND 
FUNCTIONAL ASSESSMENT 

The critical intersections discussion in the Framework section of this document identifies the 
shallow- water area of the aquatic zone and the shoreline area as the most critical locations addressed 
by the NRl.\.tlP, An inventory of these natural resources along the Port's developed shoreline was 
conducted in order to better understand the extent and quality of the critical habitats, This inventory 
and assessment is the foundation of a meaningful habitat management p1an, The inventory 
examines nearshore habitat at the landscape level along the Columbia River from the Sandy River 
Delta to Sauvie Is1and to improve our understanding of the significance of the nearshore habitat on 
and near Port property by placing it within this larger landscape context It then focuses on the 
Port's developed shoreline< At this scale. natural resources are inventoried and mapped, An 
assessment of the water quality, hydrnlogic and habitat and food web functions is provided for 
habitat areas along the developed shoreline, 

Ten-estrial habitat extents and functions in the shoreline and land zones were not inventoried 
because of the limited extent of riparian vegetation and wetlands in this management area, Existing 
reports describing these resources were revie\ved to provide an understanding of the existing 
'Netland and upland resources in the area_ Much of the existing riparian vegetation, where it exists 
at aU, is non-native Himalayan blackberry, Control of the Himalayan blackberry and conversion to 
native riparian tree, shrub, and forb species, where practical and compatible with Port operations, 
would provide riparian continuity and provide better bird and srnall mammal habitats. The existing 
wetlands are located along River Road - away from a majority of the Port maintenance activities, 
Iv1any ofthese wetlands are mitigation sites. 

Landscape Level Natural Resource Examination 

Nearshore habitat vvas initially examined at a landscape leveL The extent of nearshore habitat at 
this scale was estimated for the area between Sandy Riv;:r Delta and Sauvie Island and is shown in 
Figure 7. This region inclttdes two major tributaries to the L:>\.ver Columbia River: the Sandy River 
and the Willamette River, This examination \Vas conducted to improve our understanding of the 
significance of the nearshore habitat on and near Port property by placing it within this larger 
landscape context 

The examination was perfr>mied by compiling 100-year floodplain data layers from Clark County 
Department of A.s:sessment and GIS and Metro's Regional Land Information Systern with National 
Wetland Inventory data, Nearshore habitat was assumed to be approximated by -.vet1and habitat 
mapped by the National Wetlands Inventory (Ccrwardin classes) that is \Vi.th.in the 100-year 
floodplain. 

Figure 7 illustrates the extent to which urbanization and shoreline developrnent have reduced the 
spatial extent of both wetland vegetation and of land inundated by flooding, With the clear 
exception of areas such as the Sandy River Delta, Lady Island and Camas Slough area, Government 
Island, and Hayden Island, little wetland habit~rt rcrn.ains within the shorelines, Notably, the 
reference site, just dmvTi.strearn of the Flushing Channel, is a smaU wetland discernable on Figure 8, 
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Natural Resources Inventory on the Port's Developed Property 

The extent of nearshore habitat and the ecological functions provided on the Port's developed 
property were assessed using river depth and substrate data collected in the field, top<) graphic 
mapping. aerial photo interpretation, and recent fisheries, wetland, and riparian habitat assessment 
literature. Figure 8 shows Port's developed shoreline and the areas where data were collected for 
the inventory. Analysis of the nearshore habitat is based on key Columbia River hydro logic events 
and shoreline geomorphology. TI1e inventory characterizes ecological fimctions that are being 
provided on Port property, particularly regarding fish habitat f 
1l1ethods 

Ten transect locations were selected using Port supplied bathymetry and aerial photos (Figure 8) to 
provide adequate coverage to represent the full range of shoreline conditions along approximately 
6,000 linear feet of developed shoreline. In addition, two transect locations were selected at a 
reference site at an undeveloped location immediately west of Parcel 5,just dow11stream of the 
Flushing Chrumel (Figure 8). This site was chosen because it includes a full range of habitats 
including deep and shallow aquatic, shoreline and upland areas including a hardwood riparian 

~ores~, This undevelopded shh.oreli~e likely. represent~clhistobric shofrcline o:ndit1
1
?ns.h Edcolog

1
ricald. [ 

1Unct10ns \Vere assesse at t e re1ere11ce site to prov1 ea ase o· companson. or t e eve ope 
shoreline. 

Data was collected at the ten 150-foot long transects on September 11, 2003. A 13-foot research [ 
boat equipped with GPS and a laser range finder was used to locate sampling points at 30-foot 
intervals along each transect. The US Army Corps of Engineers (Corps) recording gage (V ANW 1) 
at the interstate 5 Bridges was used to deten:nine water surface elevation and to correct for tidal 
impacts. An acoustic depth finder was used to determine depth at every sampling point We 
observed substrate materials and aquatic vegetation using a wide*angle undenvater vie\ver. Photos 
were taken at the ten pre-selected transects showing the shoreline with upstream and downstream 
views. Photos taken at these transects are shovn.1 in Appendix A. 

Ivfoan Spring Condition and Ordinary High Water Condition \Vere compared to land surface 
elevations to determine the availability of nearshore habitat along the developed shoreline. The 
Mean Spring Condition and the Ordinary High Water Condition defined in Table 1. Mean Spring 
Condition, the mean of maximum monthly spring stage from March through June, \Vas used to 
define the lower boundary of habitat access. This water surface elevation is important because it 
reasonably describes conditions during the peak salmonid outmigration season. Ordinary High 
Water (OHW) was used to define the upper boundary for two reasons. First it closely approximates 
the 2~ Year Flood \Vhich is a channel-maintaining event from a geomorphic standpoint. Second it 
has a long history of regulatory use. Corps OHW is approved for regulatory functions, Le. JARP A 
and HP A permits. 

Nearshore habitat volumes were quantified using a computer~aidcd drafting (CAD) program to 
compare the shoreline transect cross-sections \vith the Mean Spring and Ordinary High Water 
surface elevations. This comparison provides a spatial representation in cross-section and plan view 
of the data analysis results. The condition and quantity of nearshore habitat was identified for areas 
less than 20 feet in depth and areas Jess than 6.6wfeet in depth····· the high quality habitat area w.ithin 
the shallow water area, The areas less than 6,6-foet deep were highlighted because juvenile salmon, 
particularly Chinook salmon, prefer these areas (Carrasquero 1997~ Bennett ct al. 1992; Daublc 

National Resources Inventory Management Plan 
Page 14 

EX-0022-000056-PCE 



1989). In addition to water depth, several studies indicate that in eastern Washington. juvenile 
Chinook salmon prefer habitats that exhibit the following characteristics (Bennett et aL 1992; Curet 
1993; Garland and Tiffan 1999): 

* .. 
Shallow nearshore habitats vvith sandy bottom and no aquatic vegetation, 
Nearshore shallow water with a low gradient in free-flowing areas, 
Littoral shore habitat with low '\\Titer velocities, 

Findings 

The data collected in the field \Vas used to break the Port's developed shore.line up into meaningful 
slope categories, These areas were then quantified, evaluated qualitatively and mapped, Figure 9 
shows frmr cross~sections CU, T5, T6 and T8) \'vhich were selected as representative of the range of 
shoreline conditions from the 10 transects along the developed shoreline, A fifth cross section is an 
overla,y of transects T3, TS, T6, and TS that compares general shoreline slopes observed on the 
Port's developed property. This figure shows the range of nearshore habitat at Mean Spring 
Conditions. Figure 10 shovvs nearshore habitat the same four representative sections for the 
Ordinary High Water Condition. 

There are three shoreline conditions based on slope evident in the cross~section comparisons: steep 
(S), moderate (M) and gradual (G). A statistical assessment of these breaks in slope is provided in 
Appendix B. As expressed as a ratio of horizontal to vertical change, 

• Steep shorelines were approximately 1.5:1 to 3:1, 
TVI oderate shore lines were approximate! y 5: l to 10: l, and 

.. Gradual shorelines were approximately 12:1 to l 00:1. 

Steep Shorelines - Steep shorelines are found at transects T3 and TS at Berth 1 and Berth 8 
at Terminals 2 and 3, Slopes at these locations rang frorn about L2:1 to about 25:1 where slopes 
arrnored with riprap, rubble, debris, or scattered rock separate the river from its former floodplain, 
Generally, the steep shoreline areas of the Port property had little to no beach areas at the flow 
conditions observed during the field inventory, 

Aiuderare Shorelines~· Moderate shorelines are found at transects T6 and T8 at Berth 9 and 
Berth 13 at Terminals 3 and 4, Slopes range from about 4:1 to 8:L 

Gradual Shorelines - Figure 1 l shows transects R 1 and R2 and describes the nearshore 
habitat at the reference site for the !\fofm Spring condition, Figure l 2 shows the same transects for 
the Ordinary High \Vater condition. These gradual slopes, 8:1 and flatter, provide longer beach and 
back beach areas than those observed within the Port property. Because of their higher elevation, 
these back beach areas provide more suitable conditions for longer-term recruitment of large woody 
debris than the conditions at beach areas within the Port property, even those areas with moderate 
shorelines (i,e., transects T6 and T.8), 

Quantity and Quality ofNearshore Habitat~ Tables 3 and 4 summarize field observations 
of conditions at the transect locations to provide a quantitative and qualitative assessment of the 
areas, The tables include observations of substrate, strnctnres, bank conditions and vegetation and 
quantify the width of nearshore habitat and quality nears.bore habitat along the developed shoreline. 

Table 3 is a summary cf nearshore bed and bank conditions at the transect locations, A 
sand substrate .,,vas found offshore at all developed area transects. Three of the ten transects 
(between the railroad bridge and Berth 1) have riprap visible at the shoreline at the \Yater levels 
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present during the fieldwork. Six of the ten transects have riprap on the bank above the shoreline 
(railroad bridge to Berth 7). Vegetation was generally sparse, and where present, often includes 
Himalayan blackberry. Cottonwoods and willows have colonized within the riprap in some areas. 

Table 3. Summary of Transect .Nearshore Bed and Bank Conditions 

Substrate 
Substrate Bank 

30 ft. Nearshore 
Sta. Location from 

at 
Structures 

Above Vegetation 

Shore 
Shoreline Shoreline 

Tl RR Sand Rip rap Old Wood Riprap Mostly barren, some Himalayan 
Bridge Piles blackberry and other weeds with 

small trees on top of bank 

T2 Grain Sand Rip rap Old Wood Rip rap Mostly barren, some Himalayan 
Elevator Dock blackberry and small willows 

T3 Berth 1 Sand Riprap Steel Piles Rip rap Himalayan blackberry with bare 
and Dolphins spots 

T4 Berth 6 Sand with Sand with Old Wood Rip rap Willows and Himalayan 
Gravel Gravel Pier blackberries established in Riprap 

TS Berth 8 Sand Riprap and Concrete Riprap Mostly barren with some 
Sand Piles for blackberries and other weeds 

Dock 

TSA Berth 7 Sand Sand Steel Piles Riprap Mostly barren with some 
blackberries and willows 

T6 Berth 9 Sand Gravel Concrete Sand and Some rooted aquatics 30 ft from 
Piles gravel on shore. Small willows and 

beach with cottonwoods have colonized 
Riprap on far portions of the Riprap bank 
bank 

T7 Berth 10 Sand Sand Steel P iles Sand and Small willows and cottonwoods 
gravel on have colonized portions of the 
beach with Riprap bank. 
rock on far 
bank. 

TS Berth 13 Sand Sand None Sand and Willows and cottonwoods have 
gravel on colonized portions of the Riprap 
beach with bank. 
rock on far 
bank. 

T9 Berth 14 Sand Sand Steel Piles Sand and Willows and cottonwoods have 
gravel on colonized portions of the Riprap 
beach with bank. 
rock on far 
bank 

Table 3 shows that there is marked variation in substrate materials and bank vegetation along the 
developed Port shoreline. This variation is found along the shoreline from BI to B4 and includes 
riprap banks, vegetated riprap banks, and sandy shores; and across the shoreline from top of bank to 
the channel. Typically there is a distinct edge between the riprap armoring, which has coarsened 
the substrate at the shoreward side, and the sandy substrate that predominates in the river channel. 

In-water and over-water structures are present in the immediate vicinity of the surveyed transects 
and are found across the Port waterfront properties. In-water structures consist of steel, wood, or 
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concrete piles and dolphins. Over-water structures consist of wood or concrete docks and piers, 
Most of the shoreline within the Port property is armored '-'Vi th riprap. The exception is Terminal 4 
from Berth 10 to berth 14 where the banks are sand 'vVitb scattered rock (Coleman 2004. pers. 
comm,). 

The results of the habitat access assessment that was based on the analysis of cross~section data is 
presented in Table 4. Table 4 presents the width of near shore habitat during I'v1ean Spring and 
Ordinary High Water Condition and evaluates these shorelines by type (i.e. steep, moderate and 
gradual). Spatially describing the varied '-''>-id th of the nearshore habitat is instructive for identifying 
existing constraints and potential f1tture opportunities. It is notev/orthy that the habitat quantity 
varies substantially between steep, moderate, and gradual shoreline types, The mean widths of the 
nearshore habitat frff Mean Spring and Ordinary High Water Conditions are approximately 24 feet, 
92 feet, and 820 feet by shoreline type respectively. The difference for high quality habitat (<6<6 
foet depth) is dramatic. The mean \vidths are approximately 6 feet, 25 feet, and 520 feet by 
shoreline type respectively. Only approximately 27 percent of the steep and moderate shoreline 
types are high quality habitat according to the depth criteria. Approximately 63 percent of the 
gradual shoreline type, found at the reference site, is high quality habitat according to the depth 
criteria. This means that there is potentially two orders of magnitude greater amount of habitat 
along the gradual shoreline type (520 feet) versus the steep shoreline type {6,5 feet), 

lvfapping ····· Nearshore habitat are.as a:re const<:lntiy shifti11g with river stage fluctuations. 1t is 
important to understand that habitat needs vary seasonally during these fluctuations, and that the 
spring outmigration is a key season. This season is important ecologicaUy because of the high 
transport rates of water; sediment, nutrients, chemicals, and fish and \Vildlifc species, Table 4 
shovvs that available habitat area doesn't necessarily increase during the Ordinary High Water 
event, and because the Ordinary High Water event is typically a very short duration event of hours 
or days occmTing in the November to March window, this habitat availability is ter:npornJly 
constrained. The Mean Spring event is a long duration event of many weeks occurring during 
March through June window·. The in-\vater 1.-vork windmv restrictions that apply below OH\V occur 
through spring is recognition of the importance of the high hydrologic and biologic transport that 
occurs. 

Figure 13 shows the approxirnate extent of nearshore habitat fr.n- the developed shoreline and along 
the reforence shoreline, The \.Vidth of nearshore habitat shown is the graphic depiction of the data in 
Table 4 mapped using available bathymetric and topographic information, Nearshore habitat on 
this figure combines nearshore habitat at the Ordinary High Water and IVIean Spring '-'Vater 
elevations to depict the total area of potential nearshore habitat The upper limit of the nears.here 
habitat is approximated by the 16-foot CRD contour, the upper end of the Ordinary .High Water 
nearshore habitat extent The lmvcr limit of the nearshore habitat is approximated by the -6~foot 
CRD contouL the lower end of the Iviean Spring nearshore habitat extent 
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Table 4. Nearshore Habitat Quantities 

Shoreline 
Type 

s 

M 

G 

I j ., Mean Spring r OHW I i . j Mean Spring I OHW , High Quality j High Quality I 
I Location 1 Width (Feet) I Width (Feet) j Width (Feet) l Width (Feet) 1 i I : 

L-~~~~r:i~~-~!1 __ ____ 1 ________ ~-~---·---r----~-__1_~---·-f -·- 5 · --·-·--J---~---------1 
f--T_!~n_s~£!J_ __ , __ j ____________ ~l---··---···f ·------?-°----~-------8-------~--------~---·-·-·- 1 
. I . I I 
i I ! I I I 
I ! ! i I ' 
J Mean I 24.5 I 24.0 J 6.5 i 7.5 I 
I ! I I I I 

Comments 

These Steep shorelines have narrow 
nearshore habitat bands Gust 3 percent of 

the Uniformly Shallow habitat width. 

L _ _!f':\'!_5-t?Ct -~---J ______ _J_Q~ ____ J ____ }6 ___ ______ } _______ !_~--------t _____ p ~ 

!·· ··-- !_rar:i_sec~~----··1- ----------··~-~- ----·t-----~ 8 j-----~j ___ f 33 -··--1 These Moderate shorelines have almost four 

l I I l i I times the available habitat when compared 
I Mean I 93.5 ! 92.0 I 25.0 I 23.0 II to Steep shoreline types. 
I I I I I 
I i ! I I 
I Referencel- i 830 ! 800 i 600 1 495 1 

j Ref~~~-'!~~-.?:-="f __ , _____ _7~Q_-~~I=---~~I_O ______ T1 _____ 43? ________ 1:=-·--~9~==~~=i These Gradual shorelines have almost two 
i 1 j , i orders of magnitude more available high 

I
, Mean i 

805 
i 

835 
I 

518 
J 

498 
i quality habitat wh~n compared to Steep 

• I 11 I ! : shorelme types. 
I ' . I I I i 

S - Steep 
M-Moderate 
G - Gradual 
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fv.Hu~tionaB Assessment of Water Quality, Hydrology, and Food Webs and 
Habitat 

The assessment of ecological functions is focused on nearshore habitat As described earlier, 
habitat availability was assessed based OD the locations and dimensions of nearshore habitat under 
Mean Spring and Ordinary High Water conditions, Tables 5, 6 and 7 provide a generalizcct 
assessment of \Vater quality, hydrologic, and food web and habitat functions respectively based OD 

Sheldon, ct al (2003), These tables compare riverine wetland functions fr)f the mean characteristics 
of transects 3 and 5 and transects 6 and 8 to the reference transects. As in Figures 9 to 11, data has 
been lumped based on similar shoreline slope characteristics of steep, moderate, and graduaL 

Tables 5, 6, and 7 show that water quality. hydrologic and habitat functions are generally perfonned 
at low to nonexistent levels in the moderate and steep shoreline areas but :perform folly at the 
Reference Site wh1ch has gradual shorelines, The follmving section highlights key portions of the 
generalized assessment presented in Tables 5, 6, a11d 7, 

rVater Qunlity Function (Table 5) 

Low slopes, sandy substrates, and limited \Voody vegetation along the moderate and gradual 
shorelines provide some removal of nutrients and fine sediment This function cannot he perfonned 
where riprap is found along steep shorelines. The reference site has gradual slopping, sandy 
shorelines, In addition it has stands of trees and herbaceous plant \Vith depressions of various sizes 
to help trap and then hold fine sediment, and bind nutrients in plants and sediment 

Hydro/ogle Function (Table 6) 

The steep and moderate shoreline types cannot provide the reducing peak flo\vs function became 
tfa~re is little or no Hoodplain area to dissipate higher f1ovi/s. Tbe channel at these locations is 
essentially an active channel; there is little or no access to overbank areas where t1o\VS can spread, 
and where fish can find refuge during peak events. 

Similarly, the steep and moderate shoreline types cannot provide the lateral hyporheic flO\vs 
function, Hyporheic flows are by definition saturated subsurface and surface sheet flows moving 
within and across floodplains to and from channels, These flows are often rich in chemical and 
biological materials. These flov.'s cannot occur without floodplains, 

Food rVebs and Habitat Function (Table 7) 

Habitat complexity does not exist at the steep shoreline type, and is limited along the moderate 
shore.line type due to lack of overbank areas., lack of structure in terms of in-channel wood and rock, 
and lack of riparian vegetation, 

The gradual shoreline has woody plants and debris that provide habitat partitioning, and structure 
that is not present in the steep and moderate shorelines, Habitat partitioning allows greater numbers 
of fish to use a nearshore habitat area, 

One function of kev interest is habitat for anadromous fish, This function is qrovided thromrhout • ~ v 

the shoreline but with considerable variation in tenns ofhmv well the function is provided, The 
moderate shoreline provides this function, \Vhik the steep shoreline does not ptovide this function at 
any significant leveL 
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Table 5. Generalized Assessment of Water Quality Functions 

i i i 

I Riverine Wetland i 
I Steep I Moderate 

I 
Gradual I Comments 

Functions I I 

I I ! I ! 

Improving Water 
Quality 

I 

I I 

I 
I 

I 
I 

I 
I 

Removing Nutrients I N NS I 
I 

I 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I I I 

Removing Fine Sediment I N I NS 

I I 
I 

I 
I 

I 
I 
I I 
I I 
I I 

I I I 

I I 
I 

I I 

I 

I I 

Removing Metals/Toxic I 

N 

I 

NS 
Organics I 

I 
I 

I 
i 
i 
l 

i I 

I I 
I 

I 
I Moderating Water 

i 
I 

! NS NS 
Temperature I 

I 
I 

! 
! I 
i l I I I 

I 

Key to Table abbreviations: 
P=Performed 
NS=Probably Not Performed at Any Significant Levels 
N=Not Performed 

I 

\ ! T 3&5: Steep shoreline with 
' I riprap does not provide nutrient 

1 recycling 
T 6&8: Moderate shoreline with 

I vegetation provides low level 
I p 
I 

1 
nutrient recycling. I 

I 
I I Reference: Gradual shorel ine with 

I l extensive herbatious vegetation 
I I provides moderate level nutrient 
I 
l I recycling. 
i T 3&5: Too steep to remove fme 
I 

I 
sediment. 
T 6&8: Moderate slope beach 

! development shows that in general, 
! p : sediment is retained. l 
I I Reference: Gradual shoreline with 
I ! extensive herbatious and woody 
I 
I I vegetation provides moderate to 
I high level sediment retention. 
! I T 3&5: Riprap surfaces do not 
l ! support this function. 
I I T 6&8: Moderate shoreline with I 
I 

I , woody debris and vegetation I 

I p j provides low level metals and toxics 
l 
! J removal. 
I I Reference: Gradual shoreline with 
I I vegetation provides moderate level I 
I 

! I removal. 
i I T 3&5: Provides limited 
I I moderation of temperature due to i 
i I offsetting inputs of shade and heat 

i ! transfer from structures. 
l T 6&8: Provides limited I 

j I moderation of temperature due to I 
I 
I p I offsetting inputs of shade and beat 
! 
' 1 transfer from structures. I 
I I 

! I Reference: This backwater slough 

I I can provide water temperature 

I 
! moderation with extensive shade but 
I may also export warm water 

I ! seasonally. 
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Table 6. Generalized Assessment of Hydrologic Functions 
--------·-----·······-·--·-········-----------------------------------~ 

Riverine Wetland 
Functions 

Steep Moderate Gradual Comments 

Hydrol~-~~:~---······-··················-----,-·······-·· .. -············--------------------------------------' 
T 3&5: Location in or a.:<Jacent to 

Reducing Peak F1ow,s 

Decreasing Downstream 
Erosion/Dissipating 
Erosive Forces 

N 

N 

N 

NS 

channel does not provide this 
function. 
T 6&8: Location in or adjacent to 

P channel does not provide this 
function. 

p 

Reference: This back\.vater slough 
' does provide flow reduction through 

off-channel storam~, 
Y.••w.¥.~--~-----w .............................................................. . 

T 3&5: Riprap may protect 
shoreline from erosive forces by 
deflecting flows, but shoreline is not 
defom1able and little erosive force 

j dissipation occurs, 
1 T 6&8: Willow and cottonwood 
' recruitment and shallow sloping 

sandy beach provides defonnable 
friction to reduce erosion 
downstream. 
Reference: Extensiw woody 
vegetation provides anch<.::iring and 
stabilitv, 

'---------------+-------+-------"'---------+--""'-------~"'"'"''''''••··············· 

Recharging Groundwater 

Lateral Hyporheic Flows 

Floodplain Storage 

Key to Tabk abbreviations: 
P"'Perfonned 
NS=Probably Not Performed. 
ar Any Significant Levels 
N=Not Performed 

. This function is not performed 
N N N · except at high stage levels in the 

.~~~ ~~-.. ,, .. , .. , .. _, , ...................... c ................................ ______ L~:~-~!-~~:\?.!.~.-~}y~r at any of the sites, 

N p 

N N p 

: T 3&5: Location in or adjacent to 
[ channel does not provide.this 

function. 
T 6&8: Active channel position 
does not provide this function. 
Reference: Lateral hypNheic flows 

....... , .. ..?YY1:!!..::'.lg~~11. t.~~--~-l.?.1:1.@/1:.~~!.'.'..~: ... __ ~ 
T 3&5: Location in or adjacent to 

. channel does not provide this 
function, 

; T 6&8: Location in or adjacent to 
channd does not provide this 
function, 
Reference: This backwater slough 
does provide floodplain storage. 

-------~ .. ·······························································-·····-·-········-···-··········---······-·---------' 
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Table 7. Generalized Assessment of Food Web and Habitat Functions 

i 
Riverine Wetland 

Steep I 
Functions I 

I 

Food Webs and Habitat 

I 
I 

1 
! 
I 
l 
i 
I 
I 

i 
I 
! 
! 
I 

General Habitat N I 

I 
I 
E 

I 

l 
I 

i 
I 
I 
i 
I 
i 
I 

Habitat Complexity* N I 
I 
I 
I 

I 

I 
I 
i 
I 
I 

I 
I 
l 

Habitat Partitioning* N 

I 
I 
I 
I 
I 
E 
I 

I 

I Moderate Gradual Comments I 

NS 

N 

N 

I 

i i T 3&5: Some large woody debris 
J trapped by steel and concrete piles 

i 
I I provides very limited cover and 
! I possible insect drop. Anadromous 

fish transport is probably a primary 
i function. 
I 

j T 6&8: Large woody debris gets 
i stranded on the shallow sand and 
! gravel beach temporarily between 

p I flood events. Steel and concrete 
, piles trap some large woody debris. 
I Catkin and insect drop from 

I Riparian trees provides some food 
I I for aquatic species. Transport and I 
I 
i I protection from predatory fish 

! . probably are the primary functions 

! I provided to anadromous fish. 
I Reference: Riparian trees and I 
I 
I I L WD provide leaf litter, insect drop I I dh b" . . I ! an a itat at various river stages. 
I ' T 3&5: Location in or adjacent to I 
E 
E 

channel does not provide this 
function. 

I T 6&8: Location in or adjacent to 
j channel does not provide this 

function. p I 

I Reference: The back beach area 
I I associated with this site recruits i 

I large woody debris and support l 
I J riparian vegetation that increases 
I 
I I habitat complexity and thereby its I 
I 
I 
I i ability to support aquatic species. I 

I T 3&5: Location in or adjacent to 
channel does not provide this 

I 
function. 
T 6&8: Location in or adjacent to 

I channel does not provide this 
function. 

l Reference: The back beach area I p I 
I 

associated with this site recruits 

i 
j large woody debris which partitions 
; the aquatic habitat during high flow 

E I events thus providing increased I 
I I functional habitat volume and I opportunity for different species to I 
I I coexist. I 
I 
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Table 1. ~Continued 

Steep Moderate Gradual Comments Riverine Wetland 
Functiom; 
---···--··-·-·····················------·----··-·---~-----~-------------'------- ----·························· 

Food Webs and Habitat 
000-0000000••••••TT•<•••TT'•"""~"""~""-~"'"""""""~"W""""······ •••"""'"""""'''"~•W••"·----~ 

Off-channel Habitat 
Forming Process* 

Off-Channel Habitat 
Areas* 

N N p 

T :3&5~ Location in or adjacent to 
channel does not provide this 
function, 
T 6&8: Location in or adjacent to 
channel does not provide this 
function, 
.Reference: The backwater slough 
provides opportunity for Hood flows 

· .. . to form and maintain habitat. 
----·-·---------: ------------·--···················e-·······----···---·--··················;--f3&s·:-·t:0C-atioii .. Tti-0r-a<lJa·cent f;-----· 

N i: N p 

channel does not provide this 
function. 
T 6&8: Location in or adjacent to 
channel does not provide this 
function. 
Reference: The backwater slough 
provides salmonid rearing habitat 
and refogia during peak and high 
flow conditions, ·······--·---···--------'-------;---------------- ·--········--········-······---······--·-·········· 

; T 3&5: Very limited wood retention i 

Habitat for Invertebrates N NS p 

means that this function probably 
does not occur and any substantial 
leveL 

; T 6&8: Temporarily stranded and 
; trapped large wood provides 

surfaces fur invertebrates, 
; Reference: Ample large wood and 
i smaller debris provide many 
'. surfaces for invertebrates, i 

···········~------~-------.:e-----~-------'---------~r 3&:s·:·""Lack"-0T1~-0;:rs-0·;;:;:;:;;:;;··e:~-~<l······· 

Habitat for Amphibians 

Habitat for Anadromous 
Fish 

N 

NS 

p 

cover with high-energy flows mean 
no amphibian usage. 

j T 6&8: Too high-energy 
' environment for meaningful 
· amphibian usage. 
[ Reference: floodplain pools and j 

·-------------··----;._~_)_~~g~_.P.~~!Y~0.~ ... ~~P.0J.~.i~J~~-~-i~.'.1~.: ... ~j 

p p 

i T 3&5; Steep beach armored with · 
! riprap does not provide !deal habitat 
i for rnlmonid fish. 
' T 6&8: ShaHow sandy beach 

provides good migration mute and 
potential protection against 
predatory fish. Adjacent native 
trees provide some opportunity for 
insect drop and other potential food 

. sources. 
· Reference: ExceUent off channel 

• . . habitat and high floe refuge, 
···----· ··---~----...;,,.....-···-············-~----~---······································::.:::.... ....... ~.~'"'°''--'~ ...... --[ 

National Resources lnvtmtory Management Plan 
Page 23 

EX-0022-000065-PCE 



Table 7. - Continued 

Riverine Wetland 
I Steep 

Functions i 

Food Webs and Habitat 

I 
i 

I I 

I I Underwater Light I 
I N I Environment I l 

: 
I 

I 
I f 
I I I 

I 
I I 

Habitat for Wetland- I 

NS I 

Associated Birds ! 

I i 

I I 
i 

I 
I 

I 
I 

Habitat for Wetland-
N 

Associated Mammals I 
I 

! I 
I 
i 
I 

I 

I 
I 

Plant Richness 

I 
N I 

I 
l 

i I 
! I 
I I I I 

! j 

I i 
I I 

I 

j 

Support for Food Webs N ! 
i 
I 

I 

I 
I 
I 
I 

Key to Table abbreviations: 
P=Performed 
NS=Probably Not Performed at Any 
Significant Levels 
N=Not Performed 

I 
Moderate Gradual I Comments I 

I 

p 

NS 

NS 

NS 

NS 

I 
I 

I I T 3&5: The design of the Port 

i 
i structures located between Transect 1 
i and 5 do not allow light penetration 

I ! beneath the over-water structures. I I 

p i T 6&8: The design of the existing 
I 
I Port over-water structures allows 
I 
j 

light penetration. 
Reference: Generally good light 

I 

! penetration. 
i 

i T 3&5: Very limited willows provide ' I I some bird habitat. 
I T 6&8: Willow and cottonwood 
I recruitment provides some perching, p 

and possible food sources for seed, 

I I fruit, and sap eaters. 

i 
! Reference: Riparian forest provides 
I habitat for a range of species. 

I I T 3&5: Too little cover and food for 
I ! mammal usage, except for rats, I I 

nutria, and an occasional raccoon. I 
! T 6&8: Willow and cottonwood 

I 

p recruitment provides some perching, 
I and possible food sources for seed, 
I fruit, and sap eaters. 

I I Reference: Riparian forest provides 
I I habitat for large and small mammals. 

I 
I T 3&5: Very limited willow 
I recruitment and extensive Himalayan 

i I blackberry patches and other weeds 

I I provide essential no plant richness. 

1 
T 6&8: Willow and cottonwood 

I p J recruitment provides fragment of 

I 
i native riparian vegetation, but a low 
I level compared to reference site. 

I I Reference: Canopy, shrubs and 
' I i ground layer coverage is good and I 

I invasives are limited. 

l T 3&5: No meaningful food web 
support. I 

I T 6&8: Willow and cottonwood 
I p recruitment provides some perching, 

I 
and possible food sources for seed, 

; fruit, and sap eaters. 
i ! Reference: Good food web support. 

* Functions shown with asterisk 
are supplementary functions to 
those developed by Sheldon, et al. 
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Improving Functions in Aquatic and Shoreline Zones 

Numerous ecological functions are perforrned within the nearshore habitat and adjacent areas along 
the Port's developed shoreline to varying degrees as shown in Tables 5; 6, and 7, Key functions 
include: 

1. Nutrient removal, 
2, Sediment removal, 
3. Reducing peak flows, 
4, Lateral hyporheic fio\.vs, 
5. Habitat complexity, 
6, Habitat po1tioning, and 
7, Anadromous fish habitat 

Generally the higher functioning areas, such as gradual and moderately sloped areas, perform most 
of these functions, and other functions, at moderate or better levels. The lo\V functioning areas, 
including steep slopes, do not provide some of these functions or provide them at insign1ficant 
levels. 

These functions are based on numerous physical and process components in the Lmver Columbia 
River landscape. Several key foatures that appear to be associated with areas that perform more 
functions and perfrm11 them at higher levels are: 

1. Presence of low gradient slopes and shallow water areas (in active channels and on 
floodplains), 

2, Presence of sandy substrates, 
3, Presence of overbank areas, 
4. Presence of woody and herbaceous vegetation, 
5. Presence of woody ~md other debris, 

Nearshore habitat also includes the physical. chemical. and biological processes in the environment 
that supports salmonids and other species. These key features and processes influence flows of 
water, sediment, chemicals, and nutrients; the gain or foss ofmaterials and foatures shaping 
shorelines; the opportunity for smaH plants and invertebrates to establish and maintain populations 
that ca11 support fish, birds, and mammals, The lack or alteration of a:ny of these components is 
likely to become a limiting factor to salmonid and other species populationso 

This study has emphasized the spatial aspects of ecological fwictions and the physical and process 
components that build those functions. The connections, strong to weak, between areas that provide 
ecological functions in the landscape are important to maintaining and improving fish and \Vildlife 
populations, Spatially describing the varied \Vidth of the nearshore habitat is instructive for 
identifying existing constraints and potential future opportunities. The variations, or deficiencies, in 
ecological functions that cunently exist along the Port's developed shoreline present potential 
opportunities to improve those functions \vhere modifications can be made that are cost effoctive 
and compatible \Vith operations. 

The following are potential opportunities to modify existing conditions to add or increase features 
that support key ecological functions according to the bwad function areas used in the analysis. 
Including physical components that support ecological functions with future Port developments rnay 
be very cost effective in some situations, especially when mitigation costs are fully considered, 
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Improving Water Quality Functions 

Flatten slopes with sandy substrates where opportunities exist to create or extend shallow benches 
and shelves into the active channel. Shallow bench creation may be applicable to specific projects 
that impact shallow water habitat such as new barge slips or sheetpile walls. These potential 
features will need further analysis to assure that these features will be compatible with Port 
operations. Where appropriate, add woody and herbaceous vegetation to trap sediments that 
typically carry nutrients and chemicals 

Improving Hydrologic Functions 

There is probably little opportunity to reduce peak flows at any significant level. Adding floodplain 
storage is likely impractical and not cost effective. However, there appears to be opportunity to 
include overbank areas within the existing active channel by adding floodplain benches at 
approximately 15.4 feet CRD where compatible with Port operations. Historic flow patterns have 
likely been disturbed to the extent that hyporheic flows cannot be restored. 

Improving Food Webs and Habitat Functions 

There appear to be good opportunities to add habitat complexity along the Port shoreline. There 
would be overlap with features described previously, such as the shallow slopes and overbank areas. 
Key additions would be woody debris, artificial woody debris as concrete features, rock, woody 
vegetation, and herbaceous vegetation where compatible with Port operations. Adding these 
elements increases boundary roughness and hydraulic refugia for fish, habitat partitioning, cover, 
and food production. Adding woody vegetation contributes to woody debris recruitment to the 
channel. Opportunities also appear to exist for minor alterations of riprap slope protection to add 
small pockets of riparian hardwoods. 

There may also be opportunities to modify existing in-water and over-water structures, and to add 
newer structures incorporating features that increase light penetration to the water column and 
thereby extending nearshore habitat. Where practical, these structures could alter predator-prey 
relationships favorably for anadromous fish. 

Future Port development that can maintain, support, or enhance habitat components will streamline 
environmental permitting, avoid project delays, improve management of Port environmental assets, 
avoid piece-meal mitigation planning and assist with project budgeting.. Future shoreline 
development proposals that incorporate shallow slopes, sandy substrate materials, sediment and 
nutrient exchanges, woody debris, riparian vegetation, and allows light penetration and ecosystem 
interactions will help maintain and enhance fish and wildlife populations. The Port can continue its 
role as an economic engine and provide environmental stewardship by investigating opportunities to 
develop and modify its shoreline by including these habitat features. 
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Legend 
D Port of Vancouver 

Floodplain 
Wetland: Cowardin Class 
- L 1: Lacustrine Limnetic 

L2: Lacustrine Littoral 
- PAB: Palustrine Aquatic Bed 

PEM: Pafustri ne Emergent 
PFO: Palustrine Forested 
PSS: Palustrine Scrub/Shrub 
PUB: Palustrine Unconsolidated Bottom 
PUS: Palustrine Unconsolidated Shore 

- R1: Riverine Tidal 
- R2: Riverine Lower Parennial 
- R3: Riverine Upper Perennial 

The wetland coverage was created by merging and dissolving seven 
digital NWI coverages including: Camas, Linnton, Mt. Tabor , Portland, 
Sauvie Island, Vancouver, and Washougal. 

The Floodplain coverage was derived by reprojecting RLIS Lite 
and ClarkView coverages. 

2000 DOQs are from Oregon Geospatial Data Clearinghouse. 
http ://www.gis.state.or.us/data/OOQ_NAPP _2.html 
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The -6-ft contour was approximated using bathymetry data provided by the 
Port in the Columbia River datum (CRD). The 16-ft contour was 
approximated using 2-ft contour interval data from ClarkView GIS. The vertical 
datum for these data is NGVD. The conversion between CRD and NGVD is 1.8-ft. 
To create this map product, land surface elevation was adjusted up 2-ft. 
Air photo: 2002 
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HAEHTAT MANAGEMENT PLAN 

The habitat management plan provides a means to accommodate needed Port actions while 
managing Port environmental assets, This section applies location specific practices and treatments 
to minimize impacts and provide appropriate compensation for unavoidable impacts. 

Unavoidable impacts may be required for certain development projects or maintenance activities, 
These activities occur in the .Aquatic, Shoreline and Land. Zones, A.ctivities that occur in the Land 
Zone are typically associated with structures and fills placed for to store materials associated with 
loading, offloading and other industrial activities, Activities that occur in the Shoreline and Aquatic 
Zone typically associated with development projects or maintenance activities include the 
construction of the structures and the implementation ofrelated construction activities listed in 
Table 8. 

Natural resources at the Port that could be impacted by development and redevelopment include 
nearshore habitat, riparian areas and wetlands, Figure 14 shows the zones and their relationship to 
the critical intersection areas and existing natural resources a.long the Port's developed shoreline, 

Aquatic Zone 

The A .. quatic Zone includes both deepwater and shallo\.V water areas, Aquatic areas that are greater 
than 20-feet deep are less important to salmonids. The shallow water area is equivalent in spatial 
extent to nearshore habitaL Areas within the shalknv water areas that are less than 6,6-feet deep are 
especia11y valuable to juvenile salmoni.ds. 

The 1987 Corps of Engineers \Vetlands Delineation Manual requires concurrent achievement of 
saturation, hydric soils, and hydrnphytic vegetation criteria to meet the jurisdictional determination. 
Riparian wetlands. which are dominated by river flows below OHW, could be found in shaUow 
vvater areas, such as the reference area downstream of the Flushing ChanneL 

Shoreline Zone 

The Shoreline Zone is between OHW and top-of:.bank, .Riparian buffers are those streambank areas 
associated with the Columbia River !:hat contribute vvoody debris, Jeaflitter, and insect drop directly 
to the river from trees and shrubs, 

Land Zone 

The Land Zone includes all land above top»of-banL Some undeveloped areas remain, Based on 
the 1987 Co.tlJS of Engineers \Vetiands Delineation Manual requirement, depressional \Vetlands may 
be found in the Land Zone, There are three existing wet.lands on the Port's developed property 
(Table 9), 

National Resources Inventory Man:agerm:mt Plan 
Page 34 

EX-0022-000083-PCE 



Table 8. Development and Maintenance Activities and Locations 

Development/Maintenance Activity 

Shore Stabilization 

Bio-Engineering or 

Rip rap 

Bulkheads 

Sheet Pile Wall or 

Concrete Seawall 

Dock Construction 

Pile Driving and 

Decking Construction 

T-Dock Construction 

Pile Driving and 

Decking Construction 

Dolphin Construction 

Pile Driving and 

Decking Construction 

Roll-on/Roll-off Dock Construction 

Pile Driving and 

Floating Dock 

Dock and Dolphin Maintenance 

Decking Removal or 

Decking Repair or 

Pile Removal or 

Pile Repair 

Berths 

Dredging and 

Dredge Material Placement 

Infrastructure 

Roads and Rail Lines 

Buildings and Storage 

Development/Maintenance Activity Location(s) 

Deep 

x 
x 

x 
x 

x 
x 

x 
x 

x 

x 
x 
x 
x 

x 

Aquatic Shoreline Land 
Shallow 

x x 
x x 

x x 
x x 

x x x 
x x x 

x x 
x x 

x 
x 

x 

x x 
x x 
x x 
x x 

x 
x 

x 
x 
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Figure 14. Developed Shoreline - Conceptual Cross-Section Existing Com:fitions 

Zone Land 
Deep Sr; allow 

Avoiding and Minimizing impacts 

Section 401/404, ESA and SEPA all require that alternatives be evaluated to illustrate that: 

~ Impacts are being avoided to the greatest extent practicable, 
Impacts are being reduced to the greatest extent practicable, 

.. lmpacts that are neither avoidable nor reducible are cornpensated for. 

Avoiding impacts 

Impacts can be avoided by: 

$ Changing the design footprint to avoid an impact 
" Not proceeding with a project 
" Proceeding \.Vlth the project in a different location, 

For impacts associated \Vith constmction activity, the timing or duration of the activity cou1d be 
altered to a void the impact 

ltf·inimizing Impacts 

Federal regulations require that a minimiz.ztion effort be undertaken when impacts can not be 
avo.ided outright General guidance for minimizing impacts exists through a Programmatic 
Biological Opinion and Magnuson-Stevens Act Essential Fish Habitat Consultation for SLOPES, 
This guidance is provided by the Corps of Engineers and NOAA Fisheries for certain activities 
requiring Department of the Anny permits. For the purpose of the NRlMP, proposed development 
and redevelopment impacts and mitigation are assumed to be generally consistent with the SLOPES 
agreement 
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Options for minimizing impacts include changing the design of the project to reduce the project 
foot-print. Considering alternative design and construction methods to change the timing or limit 
the duration of the activity to minimize the impact. Typical strategies for minimizing impacts in 
ports include the use of clamshell dredging instead of vacuum dredging, using a bubble curtain to 
protect aquatic life from acoustic impacts associated with pile driving and adhering to established 
in-water-work windows. 

The basic strategies for avoiding and minimizing impacts from Port development activities are 
conceptually diagrammed in Figure 15. Here the basic strategies include: 

~ocating land development to avoid wetland resources. 
Minimizing impacts to riparian vegetation. 

• Developing in deepwater instead of shallow water areas. 

Figure 15. Strategies for Avoiding and Minimizing Impacts 
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Sllallow Water 

CriUcal Habitat-...__ 

Mitigating for Unavoidable Impacts 

Q Land 

wetland 

Locate Land Development 
to Avoid or Reduce Impacts 
to Wetland Resources 

Unavoidable impacts to nearshore, wetland, and riparian resources require mitigation that is 
approved by federal, state, and local agencies. Following are 12 mitigation templates: 

1. Adding riparian trees in groups, 
2. Adding riparian shrubs in masses and managing invasive vegetation as needed, 
3. Adding engineered wood as individuals or small groups. 
4. Building engineering wood/concrete cribs for grade control and to accrete sand being 

transported along the shore, 
5. Creating a floodplain bench behind engineered wood/concrete structures, 
6. Using dredge sand fill to create gradual to moderate shorelines behind engineered 

wood/concrete structures, 
7. Driving piles with steel lagging to establish grade control at or near the low water point, 
8. Using the piles to add lagging (wood or steel channels) to create nearshore habitat, 
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9. Using dredge sand fill to create gradual to moderate shorelines behind engineered 
\:vuod/ concrete structures, 

10. Providing light wells/steel grating over nearshore habitat created under structures, 
11, Providing purple martin a.'ld/or bat boxes on piles. 
12, Removing piles to beknv the level. of existing substrate (2 feet) to reduce habitat used by 

predator species, 

Jf'etlands 

The replacement of wetland resources will be determined on a case-by-case basis depending of 
Department of Ecology guidance and City regulations. 

Nearslwre Habitat 

Providing high quality function ·"either on*site in-kind or on-site/off'..site out~of-kind ·-·is the 
bottom line. The foUowing section describes possible treatments for impacts to nearshore habitats. 

Gradual Shorelines·-· Figure 16 describes three treatments (1, 2 an<l 3) th.at can be applied. as 
mitigation frw \:vetland, bank and in-water impacts in gradual shorelines. These treatment templates 
can be performed where gradual shorelines (12: 1 and flatter slopes) are a:vai!able for enhancement 
Though gradual shoreline conditions do not exist at the developed Port these treatments can be used 
for o.ff~site mitigation. 

Vegetation selection will be subject to restrictions in tenns of height, flowering characteristics, or 
other criteria due to adjacent Port uses and activities. New security requirements, mandated in the 
Marine and Transportation Security Act of 2002 and codified in 33 CFR Section 
105, require facilities, including Ports to maintain dear zones of visibility around their entire 
boundary, The waterside boundary is of particular concern for potential terrorist activity, 

Future mitlgation projects within the developed Port, will need to consider security and operational 
requirements with respect to the installation of shrubs or tall vegetation along the shorelines or 
perimeter. In some cases there may be opportunities to install aquatic vegetation or groundcover if 
appropriate, For exa111ple, for a barge slip that requires shallow \Vater hftbitat creation, aquatic 
vegetation might be planted within created shallow benched areas, 

.Moderate Shorelines - Figure 17 describes components of treatments (4~ 5, 6 and 7) that can 
be applied as mitigation for 'Netland and riparian impacts in moderate shorelines v:here gradual 
slopes are not available or very limited for mitigation, In this case, shorelines are manipulated with 
stmctures to create habitat opportunities to compensate for proposed loss of existing nearshore and 
associated habitats. These treatment templates can be perfr)rmed on moderate and steep shorelines 
to provide and enhance nearshore habitat for salmonids. A schematic crib detail is included in 
Appendix C. 

Steep Shorelines - Pignrc 18 describes treatments (8, 9, 10 and I 1) that can be applied as 
mitigation for aquatic and riparian impacts in steep shorelines associated \Vith dock and pile 
construction using wide pile spacing. 

Figure 19, a variation on the treatment in Figure 18- describes treatments (2, 8, 9 and l 1) that can be 
applied as mitigation for aquatic and riparian impacts in moderate and steep shorelines associated 
\vith dock and pile construction using wide pile spacing, This example includes open water 
landv.rard of the dock 
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Figure 20, a variation on the treatment in Figure 18, describes treatments (8, 9, 10 and 11) that can 
be applied as mitigation for aquatic and riparian impacts in moderate and steep shorelines 
associated with dock and pile construction using dense pile spacing. 

Figure 21 describes a treatment (12) that can be applied as out-of-kind mitigation for aquatic and 
riparian impacts in gradual, moderate and steep shorelines associated with a variety of construction 
impacts. 

Figure 22, a variation on the treatment in Figure 21, describes a treatment (8, 9 and I 2) that can be 
applied as a mitigation for aquatic and riparian impacts in gradual, moderate and steep shorelines 
associated with a variety of construction impacts. 

Additional Details are included in Appendix C. 

Spatial Distribution of Mitigation Treatments 

The mitigation treatments discussed above were conceptually designed to fit into the three basic 
shoreline slope conditions found on Port property. Figure 23 illustrates the location of: 

• Gradually sloped shoreline, 
• Moderately sloped shoreline, 
• Steeply sloped shoreline. 

The steeply sloped areas are located on the southeastern shoreline between which is developed for 
deep draft ships. The moderately sloped shoreline extends northwest of this area to the end of the 
Alcoa facility. The gradually sloped area is further to the northwest, extending beyond the Flushing 
Channel, and currently includes Columbia Gateway Phase II. 

A boat survey was completed by Port staff on May 10, 2004. This survey resulted in the 
identification of a number of locations for mitigation. Photographs from this survey are included in 
Appendix D. The results of this survey were combined with observations from the field work done 
to assess ecological functions and used to locate potential mitigation treatments on Port property. 

Figures 24, 25 and 26 are a set of concept level maps that locate the mitigation treatments discussed 
in the previous section. Each map is focused on a different shoreline slope condition. These maps 
illustrate the potential areas available for the treatments. For example, creating nearshore habitat 
with piles (Figure 18) is possible only at an existing dock or where a new dock is to be built. 

Figure 27 takes this one step further and identifies 17 specific locations for potential mitigation 
actions along the developed shoreline. These locations include: areas where invasive vegetation 
and debris can be removed, areas where old wooden piles can be removed or replaces, and areas 
where infrastructure can be relocated or removed. Any mitigation actions will need agency 
approval. 

Mitigation Analysis 

To the extent possible, mitigation treatment elements should address the water quality, hydrology, 
and habitat functions impacted by unavoidable impacts. Out-of-kind mitigation can be used to 
compensate for project impacts, but is not the approach generally preferred by regulatory agencies. 
However, there are instances when there are few if any alternatives. 

Table 10 is a comparison of shoreline activities in the nearshore and deepwater area. The table 
describes anticipated impacts and proposed mitigation treatment templates to be used. 
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Table 11 is a generalized comparison of mitigation elements and relative cost and fm1ctionality for 
mitigation, 

Cost information is presented in Appendix L Costs vary greatly for the various mitigation 
treatments, Cost information, performance and extent to which a treatment has been tried must be 
considered vvhen making decisions about appropriate impacts and compensatory mitigation. 
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Table 1 O. Functional Impacts of Activities and Mitigation Options 
............................... T".AJfect on Functions -..................... .. ....................... -----~. . ...................................................... --------............................ _____ .......... -. __ .......... ~ _~_ .. _ .... _ ... _ .... _ .... _ ... _ .... _ .... _·---~~~~~====--... -.... -.... -.... -.... ·::1 

i---.... _,~r_;_;:v-:~--~-::-:fu~~~o~~:.:;;~~~ r=~e;,;;;·-~-~-;-~o-~~--~--~--~-,~-:-~-~-:;-~s-;~~ ;-;~:~~n~ot~~;,~~~~t;I~ ;,;;~~;;;:~;;,;;~~~~ 1-~ - Miti~t1011 Te_~~·~---... -.... -... -.... -... -.... -.... -........ 1 
I temperature moderation). Possible impairment of shoreline's ability to reduce · from its f!oodplaln. May degrade sa!monid habitat, j I 

.,

1. d?wnstrea
1
m eroslodn (reductiondin deformable fricti~n read'ucing food s~urces as ~eli as habitat complexity !! #s 1, 2, 3, 4, 5, 6 

e1emenls rem san y beach an willow recn;1iment1 an partitioning m areas W!1.ere treestvegela1ion are . 
I removed. Removal of shoreline trees/vegetation may ! 
i also reduce potential hab!tatifood sources for birds ! 
I and mammals. Reduced woody debris accurnu!atio11 ! 

,_'T .. May alter groundwater"<lisch'arge patterns and May reduce floodplaln storage capacity by ~~a~l~~~~i~;~~~~~~~nrt~~~~~c~~i~~t~~d f!oocipia.in .......... J ....... ___ " ______ .. ___ , ___ ............. ------------~ 
! thereby groundwater functions (e.g. water disconnecting the active channel form its tloodpiain storage capacity by disconnecting the active channel 

Riprap (new) 

I temperature moderation). Possible impairment of shoreline's ability to reduce from its floodplain. May degrade sa!monid habitat, 
' downstream erosion (reduction in deformable friction reducing food sources as well as habitat complexity 

elements from sandy beach and wH!ow recruitment) and partitioning In areas whe.re trees/vegetation are 
removed. Removal of shoreline trees/vegetation may 
also rndw:;e potential habitat/food sources for birds #s 1, 2, 3· + 5, 6 · 7 

and mammals. Reduced vvoody debris accumU!ation 
may also eiiminate invertebrate habitat 
Will likely disrupt normal stream Hows thus creating 
hydraulic shadows where predatory fish may prey 

1---L-R_i_p_ra-.p-~-a-~-k-1~-------~-S_a_m_e_a_s_~------------~~~im~~entMs~~~~~~~~~-~=~~:~-~~-c-e_d_w_o_~-d-y-~---------

~--!Ji~~:;:;;;1~;~i:;;;::~~-;;;------- ............................................. , ... P_o-te-~n-.. t-:~-·:--~~-~-:-1~-;-~~ra-~'rv-, .. -.. ~-.1-ai-.e-.r-.. q-.u-.a-ii_i-y--d·-e-.g-r--~-·~--~-·:l-·~-1~-.. 1f_ .... _ .... _-, _:-
0

-h:;:::i:'='~~- --- -=:·::::::-h-a-S-ii-,S:-i;_;:_-e.-Ci-uc-... i-ri-il'-.ro~~-t'-· ............... , ........ ---

I 

~ 
.............................. -----------; 

! Concrete Seawall the prcper conservation measures and BMPs are No Significant Adverse Impact sources and the effect of habitat partitioning in areas 
! frs 1 • i O I not implemented. Deep Only where trees/vegetation are removed. Light reduction I May disrupt normal stream flows thus crea!ing to the underwater environment may also result, 

I 

I 

hydraulic shadows, providing an advantage to potentiaHy providing an advantage to predators of 
predatory fish. anadromous fish. Effects would be limited to the 

immediate area of the sheet pile ins1allatlon. 

·····································~--.-----

Short-term impacts could !nc!ude construction noise 
and light reduction from increased turbidity, both of 
which may provide an advantage to predatory fish_ , 
May degrade anadrornous fish habitat, reducing food ! 
sources and the effect of habitat partitioning in areas I 

............. Y.:'.h~L@ .. tree?.{~~0tation are remove_(j,... .. ........... ·----:----------------------.. _,_, ............................. -----------------; 

r
-~~:!~:'(~1:1:1:r.1:.11.:::'.~l:'1.' ................................. = ................................ -........ .. .............. ___ .. :_ ........................ --
Pile Driving and Shallow Only 

............................................ _, _______ ~_ 
Shallow and Deep Shoreline Only .. .. .............................. ----------------+-,~---, .. -~ ................................... ·-----~ 

Decking Construction May lnteriere with the removal of nutrients, 
rneta!s, and toxic organics from the water 
column, &$pecial!y in areas where remova! of 
vegetation or woody debris occurs, 

Piles associated with dock srructures can disrupt the 
normal stream flows thus creating hydraulic shadov;s 
where predatory fish (Le. Northern pike minnow) prey 
upon juvenile sa!mon!ds. 
Shallow Only 
If vegetation removed, may affect the abmty cf the 
shoreline to reduce downstream erosion, 

Removal of shoreline trees/Vegetation may also ! 
reduce potential habitat/food sources for birds and 
mammals, Reduced woody debris accumuialion may 
also eliminate invertebrate habitat 
Sha!!ow Only 
\'lay degrade anadromous fish habitat reducing tood 
sources and the effect of habitat partitioning in areas 
where trees/veoetation are removed. 
Shallow and o'Oep 
Also may create hydraulic shadow and reduce Hght 
penelration to tha underwater environment, creating a 

#S 1, 2, 3, 9, 10, 12 

........................... ·-----------~--.. ~ ........................ --------~ ................................ ------'------...... , ...................... , ............ _ .. ___ , .............. ------~~p_o_t~e~nt"i.?.J..§9.l!.9.1J.t.?:£<?...f.9.!J?.!..§.9.ators of anadromous fi~,b: ............. -----------------·--------~, ................... _______ _ 
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Table 10. Functional Impacts of Activities and Mitigation Options - Continued 

Activity Affect on Fu nctions 

Water Quality Functions Hydrology Functions 

T-Dock Construction 

Pile Driving and No Significant Adverse Impact. May disrupt normal stream flows thus creating 

Decking Construction hydraulic shadows where predatory fish may prey 
upon juvenile salmonids. 

Dolphin Construction 

Pile Driving and No Significant Adverse Impact. May disrupt normal stream flows thus creating eddies 

Decking Construction where predatory fish may prey upon juvenile 
salmonids. 

Rol/-011/Roll-off Dock Construction 

Pile Driving and No Significant Adverse Impact. May disrupt normal stream flows thus creating eddies 

Floating D ock where predatory fish may prey upon juvenile 
salmonids. 

Dock and Dolphin Maintenance 

Decking Removal or Potential temporary water quality degradation if No Significant Adverse Impact. 
the proper conservation measures and BMPs are 
not implemented. May reduce the presence of 
metals/toxic organics from the water column with 
removal of treated wood oiles. 

Decking Repair or No Significant Adverse Impact. No Significant Adverse Impact. 

Pile Removal or No Significant Adverse Impact. No Significant Adverse Impact. 

Pile Repair No Significant Adverse Impact. No Significant Adverse Impact. 

Berths 

Dredging and Potential temporary water quality degradation if No Significant Adverse Impact. 
the proper conservation measures and BMPs are 
not imolemented. 

Dredge Material Placement Potential temporary water quality degradation if the May disrupt normal stream flows creating eddies 
proper conservation measures and BMPs are not where predatory fish may prey upon juvenile 
implemented. salmonids. 

Habitat Functions 

Shoreline Only 
Removal of shorel ine trees/vegetation may also 
reduce potential habitat/food sources for birds and 
mammals. Reduced woody debris accumulation may 
also eliminate invertebrate habitat. 
Shallow Only 
May degrade anadromous fish habitat, reducing food 
sources and the effect of habitat partitioning in areas 
where trees/vegetation are removed. 
Shallow and Deep 
May create eddies and reduce light penetration to the 
underwater environment, creating a potential 
advantaae for oredators of anadromous fish. 

May create eddies and reduce light penetration lo the 
underwater environment, creating a potential 
advantaqe for predators of anadromous fish. 

May create eddies and reduce light penetration to the 
underwater environment, creating a potential 
advantage for predators of anadromous fish. 

May reduce the presence of woody debris (trapped 
by piles), thus impacting fish habitat by reducing 
cover from predatory fish. Reduction in woody debris 
may also eliminate invertebrate habitat. 

No Significant Adverse Impact. 

Short-term impacts could include construction noise 
and light reduction from increased tu rbidity, both of 
which mav orovide an advantaqe to predatorv fish . 
Short-term impacts could include construction noise 
and light reduction from increased turbidity, both of 
which may provide an advantage to predatory fish. 
May disrupt normal stream flows thus creating 
eddies, orovidina an advantaae to oredatorv fish. 

Short-term turbidity increases will reduce light 
penetration to the underwater environment, 
potentially orovidinq an advantaoe to oredatorv fish . 
Same as above 

r 

Mitigation Template 

#s 10, 11 , 12 

#s 10, 11, 12 

#s 3, 4, 12 

#s 2, 3, 4, 5, 6, 7, 8, 9 
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Table 11. Preliminary Cost Estimate 

f#_ .. "f Mitigation Element i Cost l Functionality 

I-·••••+-······-··-·•••••""--··•••• ·····---··••••n--····•••••••-±••••••••: ••••••••• ••••••••• •••••"• ; H••··--··••••••••~--·--··•••n•n-~•·•••••n• •••U•j i 1 .. fActd rip_~-i-~n nar._~~;octsJ~ .. ~;iuster._:_-~-r 3-9 :·: :.-=..::-·: · , ... -.. ~~Sk ~$io~ ....... =:+ ·Tried __ a~~ci True ... :: ... =~::·~-=__: .... =: ... ! 
; .... --!-.. .......... - ........... - .......... - ... ········~-·······-········ - .......... J..___ .. --·--·-····· .. =±!········-······-········--···· .... -: 
j 1 j Add riparian shrubs in drifts/masses of 20-50 I $5k -$i5k j Tried and True ! 

r··=c==~===--=-~=--~~---·· -==-······ ···----·-·· -·-·----~~,--~~~---··----~-==-~---······· ····-=l 
! Add engineerecl wood indlvidua!ly or in small groups at i $~oi $G01 T . d, d T . i 

, · • ~ 1 1t • . 1~ i ne an rue , 
i 3 approximately 200-foot on-center ! ' 

t.-.--±==:::·--=~--~=:.-~:.-==.--~-----------~----=~.-.-.-.--==::.·.--=,~---.-.-.-.- =~-------~-==-==r:::==-~--.-.--==:: ___ -····-.-.-~--______ _._._._._._.==:1 
; 4 i Add engineered wood/concrete debris grade control j $60k -$600k f Modlticatlon of Tried and True ! 

F-=-\.,:t:n~;dp:~ben:~dd1~~riPar1a~h~rd~::-r-- $-,;-
0
, :-:1~ok - - 1-Tne~~-nd-:~ - -====--=-1 

! 5 ' shrubs, and/or engineered wood as appropnate j i ! 

t ...... ~L.~==:·==---=-~-==--==~-==r.:==~=--············ ........ -·-·····1 ........... -----=.. ........ _············· ··········-==~-==! 
! 6 i Use dredge sand fit! (applied to gradual/steep slopes) i $10k - $20k l Tried and True r 

r=·-···r.= ... :.==.:: .... _=: .. :.=~:::::.~:==·~-=::.::.··. t::.==----~---------~=:::::.-.:~.-=--------··1i=~----···""==--------------····:::::.: ____ :·::: .. =~~'1j 
I 1 Use piles or batter wall to create shallow water aquatic i 1 ~ook r!::zOOk M d'f' ,. f T · , d T 
' ' h b"t t i <\! r . - ,,, . o 11cat1on o neo an rue . 
'7, a1a ± . ' ·--~--·····----~-··········---······--·-······--········---·········---····· ······---······· ·····--··--+-········---······ ·········· ······ ······-----] 

l-····-~/Acici··;ieel l~gging to··~;-~ate ~-h~ilow wat~~ aquati~--h~bltat ····!··---···s-:friok -$20-ok ............ l Exp~;i~~ntal -···········---·············--···········---·j 

k1Ad~~·d9~3~:tt(p~~;~~~~~~--==~~-+1~~~~~i~~ {~~~~~~~::,~·~==~ j 
; rn J Provide light wells $10k - $40k \ Mod1f1cat1on of Tned and True/ Expenment~ 

1·····---~·-···· .. ··~~~~~~--------····· ···········-····· ......... ·,··--· ··----~~--····--· ·····--~· -=-~-· ·--=---=.. .......... ·---·-·······! 
· LL.+£t?Y1de b1~~-?nd ba_~ __ !;mxes ....... ····---······· .L ---···--·· $1k< ....... . ... 

1 
Tne~_.9.!!9 True ....... --······-----·· .. ; 

Gi~J .. ~emo~~-~~····::.:~-----···:::::===::::::=::::::.-~------··:::.~-1~ ... ___ .. J40k - $~_QQ.~---=-~------- t Tried~.-~--~-~-~ ..... :.: . .-.. -.=~_"_"_" _ _-·_-_.---···::. -·-=:J 
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DISCUSSION AND CONCLUSIONS 

The purpose of the NRIMP is to provide the Port \vith a flexible p1anning tool focused on the 
developed shoreline. The NRIMP addresses the full range ofredevelopment and 
maintenance activities in aquatic_, shoreline and land areas. The NRIM.P focuses on critical 
intersections between natural resources and Port activities to provide a toolbox for the Port to 
use in adopting a proactive approach to regulatory pennitting. This approach will: 

• Stremnline the environmental pennitting process, 
.. A void project delays by identifying appropriate mitigationJconservation options early 

in the project development process, 
• Improve management of Port environmental assets, 
• Avoid piece-meal mitigation planning, 
.. Assist with budget process for facility improvements by providing cost estimates to 

implement mitigation options, 
.. Meet or exceed local, state and federal agency requirements for comprehensive 

resource protection, 

The NRIMP reviewed Port activities, and natural resources within three zones: Aquatic, 
Shoreline and Land. The NRIMP concluded that likely redevelopment and maintenance 
activities within the Port's developed shoreline could include: 

" Shore stabilization, 
.. Bulkhead construction, 
• Dock and dolphin constrnction and maintenance, 
.. Construction activities associated with open and warehouse storage facilities and 
.. Dredging. 

Natural resources within the Port's developed shoreline include: 

• Riparian buffers and 
• Nearshore salmonid habitat. 

The shallow-water aquatic area and shoreline were identified as the areas of greatest conflict 
between activities and resources. 

An inventory was conducted to determine the extent, quality, functions and values of the 
natural resources within the developed Port. The shoreline was broken down into three s1ope 
categories (gradual, moderate and steep) based on the data collected in the field. The 
categories were based on the slope because this variable is directly related to the amount of 
nearshore habitat available to salmonids as well as the frequency and duration of its 
availability. Functional assessment of water quality, hydro logic and food webs and habitat 
was highest on the gradually sloping shoreline and lowest on the steeply sloping shoreline. 
The grain elevator and Berth 2 (Terminal 2) fall into the Steep category, Berths 4 to 14 
(Terminals 2, 3 and 4) fall into the Moderate category. There are no areas in the developed 
shoreline in the Gradual category. 
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Section 40 J /404, ESA, and NEPA all require that alternatives be evaluated as p1rt of the 
permitting process to illustrate that: 

Impacts are being avoided to the greatest extent practicable, 
• Impacts are being reduced to the greatest extent practicable. 
• Impacts that are neither avoidable nor reducible are compensated fhr, 

Federal regulations require that a minimization effort be undertaken when impacts can not be 
avoided outright For the purpose of the NRIMP, proposed development and redevelopment 
impacts and mitigation are assumed to be generally consistent vvith the SLOPES agreement 
which provides general guidance for minimizing impacts exists through a Programmatic 
Biological Opinion and Magnuson-Stevens Act Essential Fish Habitat Consultation. 

The NRHviP provides a mitigation template for use when impacts are unavoidable. The 
mitigation template is a tool for assisting project managers assess project impacts and for 
determining appropriate mitigation. It must not be viewed as a "'cookbook", but rather as a 
guide to facilitate project development that supports vital economic development 'With least 
impact to natural resources. 

Site constraints make it challenging to ahvays match impacts to functions with eqtii'valent 
mitigation. In some instances. on~site in-kind mitigation can be achieved. Jn others, multiple 
treatment elements could potentially be used fr>r on-site/off-site out-of-kind mitigation. 
Regardless of the approach, improving the quality of existing habitat is the driver. Habitat 
quality can be improved by enhancing existing functions or by adding functions that are not 
currently provided. 

The NRlMP presents numerous opportunities to provide mitigation treatments for 
unavoidable impacts to natural resources in nearshore and shoreline areas, These range fonn 
low-cost tried and true treatment elements to high-cost and sometimes experimental 
treatment elements, They include; 

,. Adding riparian hard\voods in dusters, 
Adding riparian shrubs in drifts/masses, 

~ Adding engineered \Nood individualiy or in small groups, 
"' Adding engineered -..vood/concrete debris grade control, 
,. Creating floodplain benches, 
" Using dredge sand fill to enhance shoreline areas .. 
• Using sheet pile or batter wall to create shallow water aquatic habitat, 
,. Adding steel lagging to create shallow vvater aquatic habitat, 
* Adding dredge sand fill to pier areas, 
., Providing light wells in dock structures, 
• Providing bird and bat boxes, 
~ Removing pilings and debris, 
" Removing invasive vegetation, 

Many of these elements can be incorporated into a redevelopn1ent project at the design phase, 
in essence making the project self-mitigating, To ease the pennitting process project design 
should attempt to include mitigating elements when possible. Examples of self~mitigating 
projects include the docks and piers shown in Figures 18 and 19. There rnay be impacts 
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where shorelines can be modified by treatments as shown in Figures 16, I 7, and 18 as self­
mitigating projects. 

By first understanding potential impacts associated with redevelopment and maintenance 
activities, measures can then be taken to avoid, reduce and finally compensate for natural 
resources impacts. Integrating infrastructure design, permitting and mitigation design from 
project inception can be effective in increasing cost effectiveness and conserving important 
natural resources. The NRIMP facilitates this approach to integrated design. 
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Gradually sloping shorellne 

SHORELINE SLOPES 
SLOPE ABBR, SLOPE RATIO 
CATEGORY RANGE (FT) 

Gradual G 12 to 100:1 

Moderate M 5 to 10 :1 

Steep s 1,5 to 3:1 
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Moderately sloped shoreline 
treatment Illustrated In Figure 17. 
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Moderately sloped shorellne treatment 
Illustrated in Figure 17. 

Moderately sloped shoreline 
treatment Illustrated in Figure 20. 

Moderately sloped shoreline 
treatment Illustrated In Figure 23. 

Moderately sloped shoreline 
treatment Illustrated in Figure 17. 
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Steep shoreline , 
treatment Illustrated 
in Figure 19. 
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CODE OPPORTUNITY 

A UGC dock: -800-1,000 plies 

B Blackberries on bank at UGC 

c Treated dolphln: -30 piles 

D Concrete debris behind old UGC dock: -1,000 plies 

E 3-plle on bank and blackberries 

F Blackberries east of B5 

G Old boat launch west of B5: 18 piles 

H Boat house west of 85 

I Submerged derelict piling between 85 & 87 

J Blackberries and debris on bank 

K Treated plllngs and debris along bank between 88 & 89 

L 3-plle and treated debris 

M 2 pilings 

N Dolphin: 4-plle 

0 Steel/concrete dolphin: 12 plies 
p Sheriff boat house {roof panel/move to deep water) 

Q Trestle: -200 piles 

NORTH 

0 100 200 400 800 SCALE: 1" = 400' 

SLOPE 

STEEP 

STEEP 

STEEP 

STEEP 

STEEP 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

MODERATE 

STEEP 

TEMPLATE 

8,9,11,12 

2 

11 

8,9,11,12 

2,12 

2 

10,11,12 

10 

12 

2 

11,12 

12 

12 

11 

11,12 

10 

11,12 

figure 27 

Port of \ tancouver'-' US.A. 
Natural Resources Inventory 

Management Plan 
Site Specific Mitigation Opportunities 

EX-0022-000115-PCE 



EX-0022-000116-PCE 

r~ 

I 
L 
r: 
[ 

l 
L 
l: 
l 
L 

L 

L 



REFERENCES 

Abbe, T. 2000, Patt ems, Mechanics, and Geomorphic Effects of Wood Debris Accumulation in 
a Forest River System. Unpublished PhD. dissertation, University of\Vashington, Seanle, 
Washington, 

Abbe, T, H., and D.R. Montgomery, 1996. Large woody debris jams, channel hydraulics and 
habitat formation in large rivers. Regulated Rivers: Research and Management 11:201-221. 

American Rivers. 2003. Columbia River. bfom11.1tfon regarding the importance of the lower 
Columbia River within the context of salmon habitat Information obtained in June 2003, 
from website site: http://www.amrivers,org!coiumbiariver/. 

Beamer, E. and R. Henderson, 1998. Juvenile Salmonid use of Natural and Hydromodified 
Stream Bank Habitat in the Mainstem Skagit River, Northwest Washington. t.LS, Army 
Corps of Engineers Seattle District, Seattle, Washington. 51 pp. 

Bennett, D.R, TJ. Dresser, JL, and T.S. Curet 1992- Abundance of subyearling chinook salmon 
in Little Goose Reservoir, \Vashington, spring 199L Prepared for U.S. Army Corps of 
Engineers, \Valla Walla, \Vashington, 

Bolton, S. and l SheHberg, 200 L Ecological Issues in Floodplains and Riparian Corridors. 
White paper prepared for Washington State Department of Tnmsportation. 

Carrasquero, J. 2001. Over-\vater structures: fresh\vater issues. \Vhite Paper submitted to 
Washington Department of Fish and Wildlife Washington Department of Ecology 
Washington Department of Transportation. April 200 l . 

-·········' 1997. Unpublished field observations made during daytime and nighttime snorkeling 
surveys for fish population assessment Surveys conducted in many stream tributaries in the 
Puget Sound region, o:n tiw Olympic peninsula and in the foothi1!s of the Cascade Range. 
Research Fisheries Biologist, National Marine Fisheries Service, Montlake office, Seattle, 
Washington. 

Clark County. 2003. ClarkVie\v GfS, 

Coleman, T. Personal Communication, January 7, 2004, 

Cowardin, LM., and V. Carter, F.C. G·olet, E.'L LaRoe. l 992, Classification of Wetlands and 
Deepw·ater Habitats of the United States. US Department of the Interior, fish and Wildlife 
Servfoe: Washington, DC 

Crispin, V., R. House, and D. Roberts, 1993. Changes in instream habitat, large woody debris. 
and salmon habitat after the restructuring of u coastal Oregon stream. North American 
Journal of Fisheries Management 43:96-102. 

Curet, T. 1993. Habitat use, fi.1od habits, and the infiuence of predation on subyearling chinook 
salmon in Lower Granite and Little Goose reservoirs, Masters thesis. University of Idaho, 
Moscow, 

Dauble, DX)., TL. Page, and ICW. Hanf. Jr. 1989. Spatial distribution ofjuvenile salmonlds in 
foe Hanford reach. Columbia River. US National l\farine Fisheries Service Bulletin 87:775~ 
790. 

Domenico, S. N. 1982a. Acoustic wave propagation in air-bubble curtains in \Vater-Part L History 
and theory. Geophysics 47:345-353. 

EX-0022-000117-PCE 



__ , 1982b. Acoustic wave propagation in air-bubble curtains in water Strange, J. F. 1963. The 
attenuating effects of a bubble screen on underwater shock Miscellaneous Paper No. 2-553. 
U.S. Anny Engineer Waterways Expe1iment Station (WES), Vicksburg, Mississippi. 

Draheim, Robyn. 2002. Lower Columbia River Aquatic Nonindigenous Species Survey 
2001-2003. Phase I: Literature Review and Sampling Plan. Annual Progress Report to 
Pacific States Marine Fisheries Commission. June 2002. 

Fishman Environmental Services. 2002. Biological Assessment of the Effects of the Port of 
Vancouver Nationwide 3 Maintenance Program and Magnuson-Stevens Fishery Conservation 
and Management Act Essential fish Habitat Assessment. 1 October, 

__ . 2002. Vancouver Lake Flushing Channel Phase l Investigations Summary of Results. 18 
June. 

__ . 200 L Biological Assessment frx the Port of Vancouver 5-Year Maintenance Dredging 
Program. 24 April. 

Garland, R.D. and K.F. Tiffan. 1999. Nearshore habitat use by subyearling fall chinook salmon 
in the Snake River. pp. 51-70 in: Post-Release AttTibutes and Survival of Hatchery and 
Natural Fall Chinook Salmon in the Snake River, Annual Report 1998 to Bonneville Power 
Administration, Portland, Oregon. Edited by KE Tiffan, D,W. Rondorf, W.P. Connor, and 
H.L Burge. DOEfBP-21708-7. 203 pp. 

Gkwa, C J. 1978. Pattern and mechanism of resource partitioning behveen stream populations of 
juvenile coho salmon (Oncorhynchus kisutch) and coastal cutthroat trout (Salmo darki 
darki). Doctoral dissertation. University of British Columbia, Vancouver. 

JD White Company. 2003. Port of Vancouver Columbia Gateway Draft EIS. August. 

. 2003. Port of Vancouver Columbia Gateway Draft EIS, May, 

Jerrick, Nancy. 1999, Lower Columbia River Estuary Program - Comprehensive Conservation 
and Management Plan, Counterpoint Consulting, Portland, Oregon. Volume 1, June 1999. 

Kauffman, J. B,, R. L. Beschta, N. Otting, and D. Lytjen. 1997. An ecological perspective of 
riparian and stream restoration in the western United States. Fisheries 22(5): 12-24. 

Kukulka, Tobias and David A. Jay. 2003. Impacts of Columbia River discharge on salmonid 
habitat: 2. Changes in shallow-water habitat. Jotmml of Geophysical Research, VoL 108, 
No. C9, September 2003. 

Lisle, T. 1986. Effocts of Woody Debris on Anadromous Salmonid Habitat, Prince of Wales 
Island., Southeast Alaska. North American Journal of Fisheries Management 6: 538-550 

Lower Columbia River Partnership. http://;.vww.kren .. Qf..£, 

May, C,W, and G. Peterson. 2003. Kitsap Salmonid Refugia Report. 

Minister- Glaeser Surveying, Inc. 2003. Batbymetric Survey of Port of Vancouver Marine 
Tenninals, July. 

NOAA 's National Marine Fisheries Services, Northwest Region, 2003. Endangered Species Act·-· 

Section 7 Consultation Biological Opinion & Magnuson-Stevens Fishmy Conservation and 
Management Act Essential fish Habitat Consultation. p. 1-95, 

EX-0022-000118-PCE 



NOAA. fisheries, 2003, Listing on endangered species. lnfonnation obtained on A.ugust 2003, 
from agency website: http://v-,'V>i\V.nwr.noaa.gov/J salrnon/saimesa/chinswithtm. 

O'Neil, Thomas A., Charley Barret, Kelly A, Bettinger, David R Johnson, Eva Cin:~da, 
Northwest Habitat Institute. 2001. Establishing Baseline Key Ecological Functions of Fish 
and \Vildlifo for Subbasin Planning, Final Report 200 J. Report to Bonneville Povver 
Administration, Contract No. 200007402, (BPA Report DOE/BP~00007328-1) 

Peters, K, R Missildine, and D. Low. 1998. Seasonal Fish Densities near River Banks 
Stabilized with Various Stabilization Ivlethods. lLS. Fish and Wildfife Service. Western 
Washington Office. Lacey, Washington. 34 p. 

Port of Vancouver, USA. 2003. 2002 Annual Report 

__ ,USA. 200L Aerial Photography. 

Roni, P., and T. P. Quinn. 200L Density, and size of juvenile salmon ids in response to placement 
of large woody debris in western Oregon, and Washington streams. Canadian Journal of 
Fisheries and Aquatic Sciences 58:282-292. 

Ruediger, Rand B. RuedigeL 1999. The Effects of Highways on Trout and Salmon in Rivers 
and St°eams in the Western U 5, 

Sheldon, Diane, Tom Hruby, Patricia Johnson, Kim Harper, Andy McMillan, Stephen Stanley, 
Erik Stockdale. August 2003 Draft. Freshwater Wt~ttands in Washington State Volume LA 
Synthesis of the Science. Washine,rton Department of Ecology Publication# 03-06-016. 

Strange, J. F. t 963, The attenuating effects of a bubble screen on undenvater shock 
Miscellaneous Paper No. 2-553. US. Am1y Engineer \\taterways Expcrin1ent Station 
(WES), Vicksburg, Mississippi, 

US Anny Corps {)f Engineers. October l 6, 1976. Lower Columbia River Cumulative Frequency 
Curve. 

US Anny Corps of Engineers. 2003, Verification letter (Corps No, 2000-00317) for Nationwide 
permit (NWP) No. 3 (repair and maintenance to existing structures) and NWP No, 27 (stream 
restoration and enhancement activities). From Lawrence C. Evans, US Amry Corps of 
Engineers, Operations Division, Regulatory Branch, to Patricia Boyden, Port of Vancouver, 
February 21, 2003. 

US Fish and Wildlife Servke, !982, National Wetlands Inventory. 

Vlastelicia, l Personal Communication. January 7, 2004. 

Williams, G.D. and KM. Thon:1, 200L Marine and Estuarine Shoreline Modification Issues. 
Spe<:ial White-Paper Report Prepared for Washing1on Department of Fish and Wildlife 
(\VDFW), \Vashington Department of Ecology (DOE), and Washington Department of 
Transpmtation CWSDOT), Olympia, Washington. 

EX-0022-000119-PCE 



EX-0022-000120-PCE 



EX-0022-000121-PCE 



EX-0022-000122-PCE 



Transect No. 1 

Shoreview 

Upstream View Downstream View 

EX-0022-000123-PCE 



Transect No. 2 

Shoreview 

Upstream View Downstream View 

EX-0022-000124-PCE 



Transect No. 3 

Shoreview 

Upstream View Dow nstream View 

EX-0022-000125-PCE 



Transect No. 4 

Shoreview Upstream View 

Downstream View 

EX-0022-000126-PCE 



Transect No. 5 

/ 

Shoreview 

Shoreview 

Upstream View Downstream View 

EX-0022-000127-PCE 



Transect No. SA 

Upstream View 
Upstream View 

Downstream View 

EX-0022-000128-PCE 



Transect No. 6 

I 
f 

./ 

Upstream View 

Shoreview 

Downstream View 

EX-0022-000129-PCE 



Transect No. 7 

Shoreview 

Upstream View 

Downstream View 
Downstream View 

EX-0022-000130-PCE 



Transect No. 8 

Shoreview 

Upstream View 

Downstream View 

EX-0022-000131-PCE 



Transect No. 9 

Shoreview 

Upstream View 

Downstream View 

EX-0022-000132-PCE 



Transect Reference 

Upstream View 

Shoreview 

Downstream View Downstream View 

EX-0022-000133-PCE 



EX-0022-000134-PCE 



·r 
l 

t ... 

EX-0022-000135-PCE 



EX-0022-000136-PCE 



Statistical Analysis of Slope Breaks 

\Ve compared the dominant shoreline types to deten11ine \vhether a statistically 
significant difference exists in ncarshore habitat quantity betvveen shoreline types 
identified as steep, gradual, and uniformly shallow. The statistical analysis consisted of a 
one-way ANOVA and a Tukey Honestly Significant Difference test Table l presents 
the results of the statistical analyses for the dominant shoreline types including steep (S), 
moderate (tvl), and gradual (G) shorelines. This table compares the shoreline types 
against each otheL 

Table 1. Shoreline Statistical Analysis 
,...,,,,,, ................. - ........................ - .............................. -................ -------~---·· .. ········································-·····--------------

µ-Value" : .. §hort;:Jit1~TYPt::0 '.'.".?.'.~~Y:!,_:~::~:.t):· . 
Lm.vest !\foan .Highest Mean 

>---------""""""""'"'················-·····--------~---~--"···························· 

2-Yr Width (l.0002 2 ·~ 

,1 
······································--·"·········"········-···· 

2.-Yr Unit Habitat Volume (1-0003 2 3 
···········•················•·•·•···•···•···•·•· 

<ll0001 2 3 
.. ., .~- -·~·-· .. ··---·~ ... .................... , 

(J.0001 2 3 . ................. .;..,-~- --~·~·-· .. 
2-Y r Hiz:h Qualitv Volume 

.......... -.-.• --~-~-----~· --~.:t..- ., -~---~.,.-~· ~-~---, .. -· .,s-_ -·· -·· - • -·· - • • - • -·· -·-- • -- -- - • - • 

IH!Ol3 l 
h1eau.seri~~ \f?l~llle. 0.0078 • 2 ......... .3 I 

[" •• ~r.~:a~ .• ~~r.1:~~.:t.~~~~-~<~~~:1.i~.~Y.i0.~l~......... . _:_,~-~-1.: ...................... ,.. 2 .... ~ ....................... ~~-j 
i• Values in bold indkate a significant differences exist (G. "' 0,05) between shoreline types based on the results from a one-way i 
i/\NOViL \ 
i'' Valm.'s conneckd by a ,;ingk 1.mbroken line are not sign.ifirnntly different based on t.h>: results from a Tukey horwst!y significant I 
idiffhence (HSD) test 1 

js -Steep ! .. I 
iM~Moderaw 
la - Gradual I 
L ......... --------~- .,.,.. ................................................................ -......................... -........ "'....................................... ~ 

Table l shmvs that there are clear statistical differences bet<.veen the Reference Site and 
both the developed shoreline types across flow regimes based on t\vo statistical tests, 
The statistical test results are important because they confirm the field observations that 
there is a dear difference in the amount and quality of nearshore habitat betvveen the 
Reference Site and the developed Port shoreli.ne, The moderate shoreline type found at 
portions of the developed Port shoreline appear to be transitional between the steep riprap 
bank sections that provide little nearshore habitat and the Reference Site that provides 
gradual nearshore habitat that may be similar to historic conditions, It is important to 

point out that the small sample size (tvvo values per shoreline type) may ske\v the results 
to diminish the difference bet\vcen the moderate and the steep shoreline type, 
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Appendix D: Mitigation Survey Photographs 

(Pert Staff Boat Sarvey May 10, 2004) 
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A: UGC Dock: 800-1,000 piles B: Blackbenies on bank at UGC 
1--~~~~~~--'-~-=-~~~~~----t----

E: 3 pile on bank and blackbenies 
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J: Blackberries and debris on bank 

1 

L: 3 ile and treated debris on bank 

N: Dolphin: 4 pile 

K: Treated pilings and debris along bank 
between Berths 8 and 9 

0 : Steel/Concrete Dolphin: 12 pile 
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P: SheriffBoathouse Q: Trestle: -200 treated pilings 

No hotos for sites D, F, I, 
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Preliminary Cost Estimate 

Proj ect Port of Vancouver Natural Resources Inventory Management Plan 

Descri ption of Work: 200 feet of bank restoration on gradually sloping shoreline - Figure 16. 

Ass1Umpiions: Revegetation at site not covered by Coast Guard security requirements. 2-year flood water level at El 14. Spring water level at El 11. 
Approx. 50()0 SF w/average of 6 trees/1000 SF=30. App rox. 6000 SF w/average of 35 shrubs/1000 SF=210. 

Number Description 

1 Mobilization 
TESC (Temporarv Erosion and Sediment Control) 

Straw wattles 

2 Revegetation 
1 Riparian trees in clusters of 3 to 9 
2 Riparian shrubs in drifts/masses of 20 to 50 
3 LWD in small aroups at 200' oc 

3 Contingency at 10% 

Subtotal 

Subtotal 

Contractor's Overhead @ 10% 
Profit@ 5% 
Insurance at 2% 

Sales Tax @7.7% 
Bond @3% 

Quantity Units Unit Price 

1 LS 

400 LF $3.00 

30 EA $50.00 
210 EA $7.00 

8 EA $2,000.00 

Total Price 

$1,613.60 

$1 ,200.00 

$1,500.00 
$1,470.00 

$16,000.00 

$2,017.00 

$23,810.00 
$2,381.00 
$1,191 .00 

$477.00 

$27,860.00 

Comment 

$2,146.00 Calculated with Sales Tax 
$901 .00 

$30,910 
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Preliminary Cost Estimate 

Project: Port ot Vancouver Natural Resources Inventory Management Plan 

Description of Work: 200 feel of bank restoraticm on rnode:ratG!y sicping shoreline with wood oribbmg. Figur;o; 17. 

Assurnptkms: Wood pi11;:s and LWD used to construct woodiooncrete cribs for grade contwL 60 toot al 2:1 ratio bury versus s1ickup, i:ioug fir peeled, 
delivered 6$/ft - plus SSOO to drive a piece. Pile driving frorn barge. Revegdation at site no\ covered by Coast Guard security requlrernents. 2-yeart:ood 
waler level at Ei 15. Spring water ievel ii.! Ei 13. Approx. 6000 SF wiaverage oi 35 shrubs/1000 SF"'210. 

Number Dmscr!pt!on Quantity Units Unit Price Total Price Comment 

r-~-2~--i-C--n-.b-.-s·t-,-u--c-rt--Jr--e·:-!c-~-~-e-r-!e-.,-,e-J-s~(~2~)-----------+.~~~~~~~-=-~~~~~~-=--oi------"t--------i----------~---~ 

4 Wood plies (10" 2ia:1-270C)------------------·----r BO EA S3f.Hioo .. $30,400,00 From barge 
--·-----1-0---------,~~c-"------~-------,..____,.--,-,--;---:-;:-c,--;---:-.,--:-.,-~:--t-----c~~--,-,-,,-,c--t-.-.oc--.:-~c--"~------

r-----t 4 12 · 18" crib toes 120 EA $300.00 $36.000.00 20-50' !onq ,.,_ 
;i ___ , ___ i2 - 18" crib loos w1 rool wads 40 EA $500.00 l $20.000-DO !20-50' iong 
4 12" anchorloqsv7:f'OOiwads __ ,__ -· 40 ~A $'500 00 ! $20,000.00 i20-50' 1on9 _j 
4 wood !aaqlno 400 LF $8.00 $3.200.00 i2x10s !aqged 10 40' n1gt• __J 

---------- __ ,________ -------------------www--·-------L-.. --J-----------~---------1------____J_ ----.. l 
3 Crib struc1ure-upper levei_i?l._ _____ _ 

4 Wood piies (1 O" dia.., 12' cc) 80 EA $380.00 $30,400.00 From barge 

+
6 Dredge spo;I ;;tac1i71ZT&!-';[; oHG~;:(r"·"---------------+--7---<'--T;A.-y-·i-$5ooJio-'"'·---- $::\S0-0-.0-0 _______ ---~----------------------! 

------------------, G Dredoe spoii placement BOC~J CY $9.00 $72.000.00 Frorn barge 
--r---------------"-------------~-"---"--------------+----+-----+, -------1----'------+---~"-----~---

!-----s---!1-r.-,e--,-;s_ci_e_t_a_J;_o_ri _____________________________ ,.______ I -----1--------~-----------+--------------------------------

,__ ___ _,1_5 Riparian trees in cluster.s of 3 to 8 
'-" ___ __,i...o5 __ ._ ... _ ... _ ... _ ... _ ... __ ·r-'-'j;.;;.·i;-'-a_n-'-·a_r_; >_J_1,-'-tJ_b_s_i_r_d_, r_ift_,,_--!_n_1a_,,_,s_e_s_o_f _2_0-'1_0_::_,u ... • _. __ 2 ... 1_0 __ , -+--E __ , __ r:..._-+--'-S_7_.L""~o s1 A?o.oo 

jS LWD in smali arotJps at 200' oc 8 EA I $2,000.00 $16,000.00 I 

30 EA $50,00 $1,500JJC 

-------·-r------------------- I i 
~---~---------.___ .................... ~~..........._ ........ --... wn ...... ________ ~----~----·------------L ..... ..,.~~""~ _,,,__..,..,,. __ ..,.,,__ _______ ~'-···~·""'·"'···-··-~----~--···-~-

6 ConHngency at i(r';; $~:=2~337,00 

Subtotal 

Subtotal 

Contracto(s 0\-'Brhead © 1 o:r~ 
Profit@ 5~!;, 

insurance at C:~-; 

$381 ,580.0D 
$38,158.00 
$19,079,00 
$7,632.00 

$446~450.00 
$34,37700 
$14,425.00 

$495,260 

Ca!culaled with Sa!r;s Tax 
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Preliminary Cost Estimate 

Project: Port of Vancouver Natural Resources Inventory Management Plan 

Description of Work: 200 feet of shallow water/nearshore habitat improvement at existing piles . Figure 1 B. 

Assumptions : Steel lagging can be attached to existing pi les. Water depth at lower level makes scum installation more economical than dewatering for 
installation . Upper level installed terrestrially. 2-year flood water level at El 15. Spring water level al 8 13. 

Number Description 

1 Mobilization 
TESC (Temporary Erosion and Sediment Control) 

Silt curtain 

2 Crib structure -lower level) 
a Attach steel lagqinq (c 1 Ox30) 

3 Crib structure-upper level (2) 
8 Attach steel laooinq (c 1 Ox30) 

4 Oredqe Fill 
g Dredqe spoil staoinq and offload 
g Dredqe spoil placement 

5 Provide Lioht Wells 
10 2" QC cross bars, 2.25"x3/1 6" 

6 Provide Bat Boxes 
11 Wood boxes mounted to steel piles 20' OC 

7 Contingency at 10% 

Subtotal 

Subtotal 

Contractor's Overhead @ 10% 
Profit@ 5% 
Insurance at 2% 

Sales Tax @7.7% 
Bond @3% 

Quantity Units 

1 LS 

250 LF 

4000 LF 

2000 LF 

10 DAY 
12000 CY 

7,500 SF 

10 EA 

Unit Price 

$14.00 

$40.00 

$20.00 

$500.00 
$9.00 

$30.00 

$100.00 

Total Price 

$43,400.00 

$3,500.00 

$160,000.00 

$40,000.00 

$5,000.00 
$108,000.00 

$225,000.00 

$1,000.00 

$54,1 50.00 

$640,050.00 
$64,005.00 
$32,003.00 
$12,801.00 

$748,860.00 

Comment 

Scuba installation 

Normal installation 

From baroe 

$57,663.00 Calculated with Sales Tax 
$24,196.00 

$830,720 
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Preliminary Cost Estimate 

Project: Port of \laocou11er Natural Resources inventory Management Plan 

Description of Work; 200 feet of shallow waterinearshore habitat iniprov@rneni with partia! pile and dock rernovaL Figure 19. 

Assumptions: Steei lagging can ba attached to o:xisting piles. Watsr depth al lower level makes scuba instailation more ecoriornicai thar: dewalering for 
insta!latlon. Upper !evei insta!ied terrestriaily. 2-year flood water levei a1 El 15 Spring water level at El 13. Approximate!y 6000 SF of riparian shrub 
enhancement consistent ·with Coast Guard security regu~ations. 

Number Description Quantity Units Unit Price Totaf Price Comment 

I 2 criE strucl1.;re -lower levels 11 ! 
"!.· ..... ________ ,..,!_:__--..;_;..;.,o_;,;c__-'-....;...,--~·-'---~-····--· 

18 Attach steel.l§.\i.~9.1~ 1 OX30) 

LS T 535~477 ,6D 

2::.0 LF 514.00 s3:56o.oo 
·- .................. ............, 

11--'--._.....Mobiliza:tion 
t
1
....... TESC (Temporary Erosion and Sediment Control) 
>-----+-----S"'i_lt_c_•~_·rt§l!l_.. -···----'----+----+-
! 

! 
4000 LF $40.00 

-~-------'!------<"--~---
Scuba installatio_n ____ .,..; 

L .... 3-~~-TC-riti structure-upper level (2) --·------+----+-
is Attach steel !allillQg_(c 10x30) ---+-· 2DOG_' -+--L-"_· _ _._-"$_2_·0_.<_Ji_} __ ;.-.. 

·------------------·-···-..L·----+-----+-
$40,000.00 I Norma! installation 

i ·-1 

---------1 4 Dredce Hti 1 
19 , Dredqe spoil staqino and offload-·-··· 10 DAY. 5500.00 s5J300.'0o 

,.._ ___ +19~·--.--12~2~_0.?.?_i_i~p_la_c_e_IT_ie_n_t ____ ~- i 12000-+-·-c-Y--t--$-9-.-0-0~~-:-=--'-·$_1_0_8~,0-00_0_.o_.o_-+-----"-~-----........; --·T 

s2 .000.00 ... L ..... ~4_a_:_oc_i0_J_J10_-_.,.__ ____ _ 
s io.gg ____ I $75,ooo.ao 

c:---tf ... 
i 

Provide Bat Boxes 
11 Wood boxes mo~_ri._!Q~ to st.eel pile~, 20' OC 

----+------~-- ... - ........... ______ _ 
EA $100.00_ .. _ $1,000,00 

I 

I . , 
' r 

j Re;;:;oveHTirn.aiayan.biackbernes and i0 .. ~~11 shrubs .. -. ...... 

L. 
!2 Rernove Hima!ay;:y:;Ji'!'.:kbeme-s-----........ ;_-__ -_.-1_,-g-o_o __ _._ ....... i';"j?.... s1 .so ........ J:T:Scio-:-oo .................... _ 

._... ___ _.,:::-'~--........... _R_ip3rian shrubs in drifts/masses ot 2Q.1S:.:?.9.. i 2!0 ----~~mm J ....... ~!.:£9 __ +-_S_. ·~1._4_7_0_.c_io __ r·-·---··~···--· ...... ______ __, 

Contingency a1 l 0% $?36~45o 00 -8 

Sub1c;iai 

Sd:itota! 

Contractor's Overhead @ 10% 
Profit@ 5% 
lnstirance at 2% 

Sales Tax ©77'K 
Bond @3~-~ 

$515.400,00 
$51.540.00 
$25,T!O.OO 
$10,303.00 

$603~020,00 

$46~433,00 

$19,484.QO 

$668,940 
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Preliminary Cost Estimate 

Project: Port of Vancouver Natural Resources Inventory Management Plan 

Description of Work: 200 feet of shallow water/nearshore habitat improvement with existing dense piles . Figure 20. 

Assumptions: Steel lagging can be at1ached to existing piles. Water depth at lower level makes scuba installation more economical than dewatering for 
installation. Upper level installed terrestrially. 2-year flood water level at El 15. Spring water level at El 13. 

Number Description 

1 Mobilization 
TESC (Temporary Erosion and Sediment Control) 

Silt curtain 

2 Crib structure -lower levels (1 l 
8 Attach steel laqqinq (c 1 Ox30) 

3 Crib structure-upper level (4) 
B Attach steel laooinq (c 10x30) 

4 Dredoe Fill 
9 Dredoe spoil staoino and offload 
9 Dredoe spoil placement 

5 Provide liqht Wells 
10 2" OC cross bars, 2.25"x3/16" 

6 Provide Bat Boxes 
11 Wood boxes mounted to steel piles 20' OC 

7 Contingency at 10% 

Subtotal 

Subtotal 

Contractor's Overhead @ 10% 
Profit@ 5% 
Insurance at 2% 

Sales Tax @7.7% 
Bond @3% 

Quantity Units 

1 LS 

250 LF 

4000 LF 

4000 LF 

10 DAY 
12000 CY 

7,500 SF 

10 EA 

Unit Price 

$14.00 

$40.00 

$20.00 

$500.00 
$9.00 

$30.00 

$100.00 

Total Price 

$46,600.00 

$3,500.00 

$160,000.00 

$80,000.00 

$5,000.00 
$108,000.00 

$225,000.00 

$1 ,000.00 

$58,150.00 

$687 ,250 .00 
$68,725.00 
$34,363.00 
$13,745.00 

$804,090.00 

Comment 

Scuba installation 

Normal installation 

From barge 

$61,915.00 Calculated with Sales Tax 
$25,981.00 

$891,990 
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Preliminary Cost Estimate 

Project: Port of Vancouver Natura! Re!Slources Inventory Management Plan 

Description of Work: 200 feet of bank restoration on steeply s!opi;1g shorelir;e with pile removaL Figure 21. 

Assumptions: Removal of Piles to 2' below ground surface, 2-year flood water liNe! at El 15. Sprong waler ieve! at ti 13. 

Number Description 

Subtotal 

Sub1otal 

Coriltaclor"s Overhead @ 10% 
Profit@ 5% 
Insurance at 2% 

Safes Tax @7,7~1-r 
Bond ©3% 

$407,690.00 
$40,759.00 
$20,385,00 
SS,154,00 

$477,000.00 
$36,729.00 
$15,412..00 

lii529, i 51) 

Comment 

Calculated with Sales Tax 
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Preliminary Cost Estimate 

Project: Port of Vancouver Natural Resources Inventory Management Plan 

Description of Work: 200 feet of shallow water/nearshore habitat improvement with partial pile and dock removal. Figure 22. 

Assumptions : Steel lagging can be attached to existing piles . Water depth at lower level makes scuba installation more economical than dewatering for 
instal lation. Upper level installed te rrestrially. 2-year flood water level at El 15. Spring water level at El 13. Approximately 6000 SF of riparian shrub 
enhancement consistent with Coast Guard security regulations. 

Number Description 

1 Mobilization 
TESC (Temporarv Erosion and Sediment Control) 

Silt curtain 

2 Crib structure -lower levels (1) 
8 Attach steel laaaina (c 10x30) 

3 Crib structure-upper level (4) 
8 Attach steel laggina le 10x30) 

4 Dredge Fiii 
9 Dredqe spoil stagina and offload 
9 Dredge spoil placement 

5 Cut and remove piles and decking 
12 Cut and remove piles 
12 Cut and remove deckina 

6 Contingency at 10% 

Subtotal 

Subtotal 

Contractor's Overhead @ 10% 
Profit@ 5% 
Insurance at 2% 

Sales Tax @7.7% 
Bond @3% 

Quantity Units 

1 LS 

250 LF 

3000 LF 

4000 LF 

10 DAY 
8000 CY 

280 EA 
20,000 SF 

Unit Price 

$1 4.00 

$40.00 

$20.00 

$500.00 
$9.00 

$1 ,200.00 
$10.00 

Total Price 

$65,320.00 

$3,500.00 

$120,000.00 

$80,000.00 

$5,000.00 
$72,000.00 

$336,000.00 
$200,000.00 

$61 ,650.00 

$943,470.00 
$94,347.00 
$47,1 74.00 
$18,870.00 

$1, 103,870.00 

Comment 

Scuba installation 

Normal installation 

From barge 

$84,998.00 Calculated with Sales Tax 
$35,667.00 

$1,224,540 
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Response to DEIS Data Request 8 

Attachment 4: Copy of WDFW Policy POL 5210 

Vancouver Energy 12 May 2015 
Response to DEIS Data Request 8 
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Effective Date: 05/02/11 

See Also: RCW 42.56.430(2) 
POL-1005 

POLICY - 5210 

POL-5301, PR0-5301 
Approved by: /s/ Phil Anderson 

POL -5210 RELEASING SENSITIVE FISH AND WILDLIFE INFORMATION 

This policy applies to all WDFW employees, volunteers, contractors, and parties 
holding fish and wildlife information that the Director has determined to be 
sensitive (Appendix A). This policy is updated to be in compliance and 
consistent with RCW 42.56.430. 

Definitions: 

Sensitive Fish and Wildlife Information: Designation of fish and wildlife data 
as "sensitive" is under the discretion of the Director, but must meet the following 
criteria: 

1 . The nesting sites or specific locations of endangered species designated 
under RCW 77.12.020, or threatened or sensitive species classified by rule of 
the Commission (232-12-011, 232-12-014); or 

2. Radio frequencies used in, or locational data generated by, telemetry studies; 
or 

3. Other location data that could compromise the viability of a specific fish or 
wildlife population, and where at least one of the following criteria is met: 

A The species has a known commercial or black-market value. 

B. There is a history of malicious take of that species and the species 
behavior or ecology renders it especially vulnerable. 

C. There is a known demand to visit, take, or disturb the species. 

D. The species has an extremely limited distribution and concentration. 

Sensitive fish and wildlife information does not include data related to reports of 
predatory wildlife as specified in RCW 77.12.885. 
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1. Washington State law Exempts Sensitive Fish and Wildlife Information 
From Public Inspection and Copying. 

2. Employees Shall Only Release Sensitive Fish and Wildlife Information to 
the Following Entities and Their Agents (e.g., Consultants) for Fish, 
Wildlife, land Management Purposes, or Scientific Research Needs: 

A Government agencies. 

B. Tribes. 

C. Accredited colleges and universities. 

D. The owner, lessee, or right-of-way or easement holder of private land 
to which the data pertain or who initially provided the data. 

E. Public utilities. 

3. The Release of Sensitive Fish and Wildlife Data May be Subject to a 
Confidentiality Agreement by Means of a WDFW Sensitive Fish and Wildlife 
Information Release Agreement. The agreement must indicate that the 
signatory (person or organization) recognizes the appropriate guidelines and 
criteria for species listed in Appendix A for disseminating sensitive fish and 
wildlife information and has agreed to the provisions of this policy. 

4. Individuals and Organizations May Release Sensitive Fish and Wildlife 
Information Obtained From WDFW Subject to the Following Provision: 

Parties holding sensitive fish and wildlife information obtained from WDFW may 
release it only to the parties listed in Section 2 of this policy when such a release 
accompanies an agreement to abide by the provisions of this policy. 

5. Employees May Release Sensitive Fish and Wildlife Information During 
Certain Governmental Activities. 

The following activities constitute circumstances appropriate for the release of 
maps or other items that display sensitive fish and wildlife information. Any 
sensitive fish and wildlife information released in these circumstances shall abide 
by the other provisions of this policy: 

A When working with citizen advisory committees. 

B. In public meetings and hearings, sensitive fish and wildlife information 
shall not be displayed at resolutions finer than 1: 100,000. Maps or 
other media that display or refer to sensitive fish and wildlife 
information in accordance with this policy may not be reproduced or 
distributed. Metadata used in making these maps shall not be 
released unless the provisions in Section 3 of this policy are met. 
Answer specific questions only to the extent as provided in the 
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provisions of this policy. 

C. Very small-scale maps (1 :250,000) that display sensitive fish and 
wildlife information may be reproduced and distributed to the public. 

6. The Director, or a Designee, May Alter Sensitive Fish and Wildlife 
Information Release Requirements in Emergencies. 

In the event of an emergency, as defined by the Administrative Procedure Act, 
the Director, or a designee, may waive restrictions on the release of sensitive 
fish and wildlife information to assist in minimizing negative impacts to fish and 
wildlife, to assess damage, or to otherwise assist in managing the emergency. 
In the event of an emergency or a critical resource protection need, the Director, 
or a designee, may add a new species or habitat to Appendix A List of Sensitive 
Fish and Wildlife Information. 
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APPENDIX A 

SENSITIVE FISH AND WILDLIFE INFORMATION 

Information concerning the specific locations of the species and habitats listed below is 
considered to be fish and wildlife information that has been determined to be sensitive 
by the Director. Locations are not regarded as sensitive if they are generalized to the 
finest resolution allowable without a release agreement (see table below). 

Note: Not all information related to a species or habitat may be considered sensitive. 
The information that is considered sensitive is indicated in the column titled 
"Information Considered Sensitive" in the table below. For example, the only 
sharp- tailed grouse information considered sensitive involves lek sites. The 
release of locations or other information related to lek sites would be restricted to 
the disclosure of which Township(s) have sharp- tailed grouse lek sites, but not 
where they occur. 

Species or Habitat for Which Sensitive Information Finest Resolution 
Information is Considered Criteria* Considered Allowable Without 
Sensitive Sensitive Release Agreement 

FISH/SHELLFISH 

Northern abalone (C) A,C All Township 

REPTILES 

Pacific pond turtle (E) A,D All Quarter-Township 
Painted turtle 

California mountain kingsnake A,C,D All Quarter-Township 
Sharptail snake 
Ringneck snake 
Striped whipsnake 

Western rattlesnake 
Gopher snake 
Rubber boa 
Racer A,B,C Den sites and Quarter-Township 
Night snake hibernacula 
Northwestern garter snake 
Common garter snake 
Western terrestrial garter snake 

EX-0022-000168-PCE 



Department of Fish and Wildlife POl 5210 Page 5 of 6 

Species or Habitat for Which Sensitive Information Finest Resolution 
Information is Considered Criteria* Considered Allowable Without 
Sensitive Sensitive Release Agreement 

BIRDS 

Greater sage-grouse (T) C,D Le ks Township 

Columbian sharp-tailed grouse (T) C,D Le ks Township 

Ferruginous hawk (T) B,C Nest sites Township 

Golden eagle (C) B,C Nest sites Township 

Northern spotted owl (E) B,C All Township 

MAMMALS 

Big brown bat B,C,D Aggregations, Township 
Keen's myotis maternity colonies, 
Little brown myotis hibernacula; does not 
Townsend's big- eared bat include sites in 
Yuma myotis privately-owned 

buildings 

California myotis B,C,D All occurrences in Township 
Canyon bat caves 
Fringed myotis 
Long-legged myotis 
Western long-eared bat 
Western small footed myotis 
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Department of Fish and Wildlife 

Townsend's ground squirrel (C) 
(Urocitellus t. townsendi1) 

Washington ground squirrel (C) 

Gray wolf (E) 

Grizzly bear (E) 

Fisher (E) 

Wolverine 

Lynx (T) 

INVERTEBRATES 

Oregon silverspot butterfly (E) 

Taylor's checkerspot (E) 

Mardon skipper butterfly (E) 

Island marble butterfly (C) 

HABITATS 

Caves 

(E) - Endangered species 
(T) - Threatened species 
(S) - Sensitive species 
(C) - Candidate 
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B,C,D All Quarter-Township 

B,C,D All Quarter-Township 

A,B,C,D All Township 

A,B,C,D All Township 

A,B,C Den sites Section 

A,D All Township 

A,B,C Den sites Township 

A,C,D All Section 

A,C,D All Section 

A,C,D All Section 

A,C,D All Section 

B,C,D All Township 
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