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1. Civil Engineering

This appendix summarizes the civil design effort during the TSP selection phase of the Skagit River
General Investigation.

Data Sources Include:

Skagit County BNRR Tracks Near District Line Road Profile

1999 NAVD 29 USACE Planimetric and Topographic files

2008 Skagit County Dike District 12, Skagit River Levee Plan and Profile

2008 Skagit County Dike District 12, Skagit River Levee Plan and Profile Cross-Section
2009 City of Mount Vernon- Downtown Flood Protection Project

2009 USACE Field Cross Sections

2010 Woolpert Survey for NLD — Group 5A — Levee Centerline, Profile, and Cross-Sections
2012 NHC Lidar GIS data imported to InRoads Digital Terrain Model

2013 Cascade Natural Gas GIS Data

2013 City of Mount Vernon Storm and Sanitary GIS Data

2013 City of Burlington Storm and Sanitary Data As-Built Drawings

2013 City of Burlington Water Distribution Data

2013 Puget Sound Energy Electrical Distribution Information

1.1 Project Description

The Tentatively Selected Project is the Comprehensive Urban Improvement Levee Alternative. This
alternative primarily improves the existing levee system also adding three new levee/floodwall segments.
The alternative also provides non-structural improvements to the Sedro Woolley Waste Water Treatment
Plant and the United General Hospital at Sterling. Most of the work described below supports the
refinement of this alternative.

1.2 Levee Earthwork Quantities

Earthwork quantities are generally performed in four phases: 1) rough estimates based on assumed design
criteria; 2) estimates based on hydraulic data; 3) estimates based on hydraulic data and estimated cross-
sections; and 4) estimates based on hydraulic data with lidar data compared with estimated cross-sections.

The TSP was selected using rough estimates based on hydraulic data and estimated cross-sections (3).
The 100-yr earthwork quantity estimates were determined by comparing the data (4) with estimates
utilizing lidar data and resolving differences to produce a conservative estimate. Generally, the Lidar (4)
estimates were less than the cross-section (3) estimates.



There are a few data gaps in the Lidar information, specifically West Mount VVernon north of Division
Street bridge, SKDD17 3-Bridge Corridor, SKDD12 3-Bridge Corridor, and SKDD12 BNSF
embankment. These specific areas and others require further topographic information during the
following phases.

1.3 NED Support Strategy

Following quantity comparison and agreement, conservative estimates using method (3) will be utilized
in support of Economics Section’s National Economic Development (NED) plan analysis. This method
would allow the economist to quickly alter levee height values to narrow down the NED level.

1.4 Road Earthwork Crossing

Road crossings earthwork estimates are generally based on sight distance constraints and 35 mph design
speed, and 24 foot wide asphaltic concreter roads. For estimating purposes this resulted in 580,100
square foot of asphaltic concrete road crossings.

1.5 Existing Utilities

Existing storm, sanitary and fiber optic utilities are estimated from the City of Mount Vernon GIS data.

In the Lions Park Connector area this information was supplemented by engineering drawings to the
south. The City of Burlington (storm/sewer), Skagit PUD (water), Puget Sound Energy (electric) and
Cascade Natural Gas also provided information. Electrical information from Puget Sound Energy arrived
too late for inclusion, but the affects would not be significant. Major storm and sanitary utilities should
be replaced to prevent damage from settlement.

1.6 Culverts and Drainage Structures

The Riverbend Cutoff will create an area impounded by water during an event that overtops the existing
left bank SKDD17 Riverbend levee. Culverts and drainage structures are required to relieve the existing
left bank SKDD17 Riverbend Levee area and facilitate drainage of the area as the river water surface
lowers. Two 48-inch diameter culverts with flap gates supported on piles are assumed.

1.7 Construction Considerations

Applicable Best Management Practices minimizing run-off, turbidity and, prevention and containment of
contamination spills shall be utilized.

Levee construction would generally be constructed during the drier months and during non-flood season.
All aspects of construction need to be carefully phased to avoid elevated flood risks and comply with any
in-water work windows.

1.8 Information Needed for Subsequent Design

The information described above were developed based on readily available information without the level
of site-specific survey and investigation necessary to support subsequent design and implementation.
Additional information will be required at the feasibility and later design stages to confirm the design
assumptions, refine quantity estimates, address property and regulatory issues, and fill in data gaps. The



extent to which this information is collected for feasibility design (or later design stage) will depend upon
the available budget, schedule and other factors. This sections attempts to define the most essential
information needs for this action. Additional data required during future phases include:

Property and Topographic, planimetric and utility data (including utility size and depths) along the
proposed alignments. The surveys would be useful in providing more accurate designs and quantities for
roadways, utilities, and removal of existing features. Survey data would be used in designing the
alignment and specific features.

Hydraulic Analysis for Culvert flows and sizes
Erosion Protection areas including overtopping areas
Roads, pavement designs

Refinement of ramps and closure structures

Geotechnical analysis to refined design of levees, roads, and rail infrastructure, and to address slope
stability and settlement considerations at utilities, roads and structures.



levee raise gty estimate TSP.xlsx

AC Roads

This lists affected roads, not including Road Crossings and top of levee

Feature

Sedro Woolley Waste Water Treatment Plant Floodwall

United General Hospital Floodwall

Burlington Hill Cross Levee

North Burlington Floodgate

SCDD #12 Upstream

SCDD #12 BNSF Embankment

SCDD #12 3-Bridge Corridor

SCDD #17 3-Bridge Corridor

Riverbend Cutoff Levee

SCDD #17 South Riverbend Road

Lions Park Connector

SCDD#17 Mount Vernon Floodwall

SCDD #1 West Mount Vernon

SCDD #3 South Mount Vernon

SCDD #17 Riverbend Left Bank

Total Road Improvement

Road Crossings
Total Road improvement + Crossings

Type LF
AC 4,500
AC 0
AC 1,000
AC 1,325
7,670
AC
14,495
4,954
19,449

Assumed, ft SF

24.0 108,000
0

240 24,000
240 31,800
0

24.0 184,080
0

0

347,380

24.0 279,431
627,311

thickness inch

4.00

4.00
4.00

4.00
4.00

4.00

1,333
0

296
393

2,273

4,295

3,450
7,745

12

12
12

12

12

CY, AC Base, inch Base, CY

4,167

926
1,227

7,102

4,587

Fill, CY Data Gap notes

check Lidar at sat 84+00 RR seems low in elevation

used 4" over 12" based on design

drawings DD 12 Withmarsh Road

Realignment

105+00 to 160+00 less 140+00 to 150+00
bad Lidar b Parking and buildings affected

City of Mount Vernon

Min. 4” Class B Asphalt Concrete
Pavement

(ACP) over 2” Crushed Surfacing Top
Course

(CSTC) over 12” Gravel Borrow over filter
fabric.

bad Lidar n25+50 to 76+00 +2620

35,017
35,017
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levee raise qty estimate TSP.xIsx

Utilities

11/22/2013

This lists affected roads, not including Road Crossings

Feature

Sedro Woolley Waste Water Treatment Plant Floodwall

United General Hospital Floodwall

Burlington Hill Cross Levee West

Burlington Hill Cross Levee West

Burlington Hill Cross Levee West

Burlington Hill Cross Levee West

Burlington Hill Cross Levee East

Burlington Hill Cross Levee East

Burlington Hill Cross Levee East

North Burlington Floodgate

SCDD #12 Upstream

SCDD #12 BNSF Embankment

SCDD #12 3-Bridge Corridor

SCDD #12 3-Bridge Corridor

SCDD #12 3-Bridge Corridor

SCDD #12 3-Bridge Corridor

Type

Valves

SCDD #12 3-Bridge Corridor

SCDD #17 3-Bridge Corridor

Riverbend Cutoff Levee

Riverbend Cutoff Levee

SCDD #17 South Riverbend Road

SCDD #17 South Riverbend Road

SCDD #17 South Riverbend Road

Valves

SCDD #17 South Riverbend Road

Hydrant

SCDD #17 South Riverbend Road

SCDD #17 South Riverbend Road

SCDD #17 South Riverbend Road

Lions Park Connector

Lions Park Connector

Lions Park Connector

Lions Park Connector

SCDD#17 Mount Vernon Floodwall

LF

Existing Utilities
Water Gas

2" Coated steel

3n
4" Plastic

700(4" AC 2"

200[6" PL 2"

1,350(6" PL 2"

120[2" PL none
1,100|2" PL
1,300|10" PL
1,900|8" PVC
150
360
18"
16" CCP
1,350 2"and 4" PL
1,350|12" DI
6" 8"
850 4" Plastic

Electric

Sanitary
Sanitary

8" along Peter Anderson Rd

none

no

5MH
12" crossing S. Riverbend Road

8" parallel to S. Riverbend Rd
landside

yes

4 MH

12" crossing S Riverbend rd and
riverward of Freeway Drive

Sanitary Affect

Will need increased risers
with road raise

Assume no affect due to
settlement

Assume beyond our footprint,
and no affected due to
settlement

No Effect

Flood wall will cross this line

Storm
Storm Storm Affect
36" none

18" Sta 255+00

none

32" crosses
Withmarsh Rd @
E of Division St

12" crosses
whitmarsh Rd 3
places

no

yes
outfall 42" Floodwall will
Crosses cross this line

Cameron Way
about station
18+00

Fiber
Fiber Fiber Affect
?
yes No Effect
crosses west of 99

No Effect

yes No Effect
Crosses at north end with
Stewart Rd
landside of S Riverbend rd  Possible Affect

at Cameron Way

yes

crosses S Riverbend rd and  Flood wall will
riverward of Cameron Way cross this line

Description

2 Crossings at Collins Rd
Cluster of Valves at Highway 99

3" unknown west of RR running
N/S
Along N. Hill Blvd Not Affected

15' South of Gear Road
Along Peter Anderson Rd
Along Gardner Rd
Along Aliston Lane

Waste water discharge
Somewhere

east of RR running N/S to Blow
off valve

along East Whitmarsh Rd from
Burlington Blvd to BNSF blow off

along Withmarsh rd west of S.
Burlington Blvd
along Withmarsh rd west of I-5

Both sides of Division St

no

Between W. Stewart rd and
River (Ranney Well) move
alignment to miss

Crosses at West Stewart Rd

along S. Riverbend rd

along S. Riverbend rd

at S. Riverbend rd and Freeway
Dr.

along S. Riverbend rd

5MH

12" crossing S. Riverbend Road

8" parallel to S. Riverbend Rd
landside

yes

Along Freeway Dr with other
connections

20f6




levee raise qty estimate TSP.xlIsx Utilities 11/22/2013

This lists affected roads, not including Road Crossings Existing Utilities
Sanitary Storm Fiber
Feature Type LF Water Gas Electric  [Sanitary Sanitary Affect Storm Storm Affect Fiber Fiber Affect Description
SCDD #1 West Mount Vernon
SCDD #1 West Mount Vernon 4" Steel Crosses at S. Baker St, not
affected?
SCDD #1 West Mount Vernon 500 2" Along Behrens Millett Rd
SCDD #1 West Mount Vernon 1,500(4" AC Along Dunbar Road 2000’
SCDD #1 West Mount Vernon 12" DI Along Division St Not affected
SCDD #1 West Mount Vernon 650(3" PVC Along Behrens Millett Rd
SCDD #1 West Mount Vernon 100(3" Service Connection Along Behrens Millett Rd
SCDD #1 West Mount Vernon 80|6" AC Blow off at S. Baker St
SCDD #1 West Mount Vernon Raise 2CB @ S. Ball St Raise/remove
1MH Sta 61+00
SCDD #1 West Mount Vernon 1 pump crossing 10" @ Maple  No Affect No Affect 10" pump @ sta 50+00
Lane Sta 45+00 1 crossing 1 2 CB @ 61+00 in levee?
outfall 30"
concrete @ S
Wall Street
SCDD #1 West Mount Vernon 6" abandoned pressure @ S Remove and plug
Baker St Sta 56+00
SCDD #3 South Mount Vernon 8" DI no no Along Dike Rd (Kimble Rd) Not
affected
SCDD #17 Riverbend Left Bank

30of6



levee raise gty estimate TSP.xIsx Drainage

Drainage Features
Feature

Sedro Woolley Waste Water Treatment Plant Floodwall

United General Hospital Floodwall

Burlington Hill Cross Levee

North Burlington Floodgate

Gages Slough Culvert

SCDD #12 Upstream

SCDD #12 BNSF Embankment

SCDD #12 3-Bridge Corridor

SCDD #17 3-Bridge Corridor

Riverbend Cutoff Levee

SCDD #17 South Riverbend Road

Lions Park Connector

SCDD#17 Mount Vernon Floodwall

SCDD #1 West Mount Vernon

SCDD #3 South Mount Vernon

SCDD #17 Riverbend Left Bank

Culvert/Drainage Features

1-48" concrete
with riprap
12'x8'x3' each side

2-48" with flap
gates, pile and
riprap 12'x8'x3'
protection each

4 0of 6
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levee raise gty estimate TSP.xIsx

Erosion Protection

Riprap Toe Protection from H&H

Cubic Feet of Rock Rock Volume in | Rock Volume in
Right Bank per Linear Foot Cubic Yards Cubic Yards
RM RM Rounded
209 20.4 400 39,111 39,000
20.4 20.2 100 3,911 3,900
20.2 19.5 0 0 0
19.5 19.3 100 3,911 3,900
19.3 19 0 0 0
19 18.2 400 62,578 63,000
18.2 17.5 0 0 0
17.5 16.5 100 19,556 20,000
14 13 100 19,556 20,000
Rock Volume in | Rock Volume in
Left Bank  Cubic Feet of Rock per Linear Foo{  Cubic Yards Cubic Yards
RM RM
17.5 16.5 100 19,556 20,000
16.5 15.7 0 0 0
Total 168,178 169,800

50of6
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levee raise gty estimate TSP.xIsx Gates

Number of Gates
Feature

Sedro Woolley Waste Water Treatment Plant Floodwall

United General Hospital Floodwall

Burlington Hill Cross Levee

North Burlington Floodgate

SCDD #12 Upstream

SCDD #12 BNSF Embankment

SCDD #12 3-Bridge Corridor

SCDD #17 3-Bridge Corridor

Riverbend Cutoff Levee

SCDD #17 South Riverbend Road

Lions Park Connector

SCDD#17 Mount Vernon Floodwall

SCDD #1 West Mount Vernon

SCDD #3 South Mount Vernon

SCDD #17 Riverbend Left Bank

Gate
yes
yes
no
yes
no
no
no
no
yes
no
no
no
Yes
no
no

Number

3.0
8.0

1.0

2.0

1.0

6 of 6
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#Miles

Skagit Gl: Comprehensive Urban
Levee Improvement Alternative

1. Sedro Woolley Waste Water
Treatment Plant Floodwall

[§] 2: united General Hospital Floodwall

Q:. 3&4: Burlington Hill Cross Levee, Crossing,
Floodgate & RR Gate

== 5: SCDD #12 Upstream
=[ 6: SCDD #12 BNSF Embank. & RR Gate

== 7: SCDD #12 3-Bridge Corridor
== 8: SCDD #17 3-Bridge Corridor

.- 9&10: Riverbend Cutoff Levee and Crossing

11: SCDD #17 South Riverbend Road
12: Lions Park Connector

13: SCDD #3 Mount Vernon Floodwall
14: SCDD #3 South Mount Vernon

=] 15&16: SCDD #1 West Mount Vernon
& Floodgate

— Levee Existing

= Skagit River A Reference Miles
— Creek or Slough T 2 City Limits
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Volumes Report

Page 70 of 70

Adjusted Included in Mass

Station Type Area Volume Factor Volume Mass Ordinate? Ordinate

Type Volume Volume Mass Ordinate? Ordinate
Normal Cut: 59.3 59.3 Yes
Normal Fill: 87574.5 87574.5 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 1786.7 1786.7 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

5/16/2013
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Volumes Report Page 26 of 26

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
0.0 9.3 1.000 9.3 No
Totals: Adjusted Include_d in Mz_iss
Type Volume Volume Mass Ordinate? Ordinate
Normal Cut: 673.5 673.5 Yes
Normal Fill: 186868.2 186868.2 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 2718.2 2718.2 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified
otherwise.

8/16/2013
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Volumes Report

Page 26 of 26

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate

0.0 0.0 1.000 0.0 Yes
Normal Fill:  365.8 150.6 1.000 150.6 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

184+10.000 -40805.4
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill:  282.8 120.1 1.000 120.1 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

184+20.000 -40898.8
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill:  221.5 934 1.000 934 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

184+30.000 -40939.8
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 41.0 1.000 41.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.9 1.000 0.9 No

Totals: Adjusted Includeq in Mass
Type ~Volume Volume Mass Ordinate? Ordinate

Normal Cut: 0.0 0.0 Yes
Normal Fill: 40939.8 40939.8 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 286.1 286.1 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

8/9/2013
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Volumes Report

Page 105 of 105

Adjusted Included in Mass

Station Type Area Volume Factor Volume Mass Ordinate? Ordinate

Type Volume Volume Mass Ordinate? Ordinate
Normal Cut: 1655.7 1655.7 Yes
Normal Fill: 78896.5 78896.5 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 1132.2 1132.2 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

8/9/2013
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Volumes Report

Page 93 of 94

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate

23.4 104 1.000 104 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

220+60.000 -38051.6
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 18.2 7.7 1.000 7.7 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

220+70.000 -38055.8
Normal Cut: 0.6 0.1 1.000 0.1 Yes
Normal Fill: 4.7 4.2 1.000 4.2 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

220+80.000 -38056.5
Normal Cut: 0.0 0.1 1.000 0.1 Yes
Normal Fill: 0.0 0.9 1.000 0.9 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.9 1.000 0.9 No

220+90.000 -38056.5
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No

221+00.000 -38056.5
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No

Totals: Adjusted Include_d in M:_:\ss
Type Volume Volume Mass Ordinate? Ordinate

8/9/2013



Volumes Report Page 94 of 94

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
Normal Cut: 2.5 2.5 Yes
Normal Fill: 38059.0 38059.0 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 1050.8 1050.8 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified
otherwise.

8/9/2013
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Volumes Report

Page 89 of 90

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
0.0 1.000 0.0 Yes
Wearing: 0.0 0.9 1.000 0.9 No
54+10.000 -248947.6
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill; 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No
54+20.000 -248947.6
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No
54+30.000 -248947.6
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No
54+40.000 -248947.6
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No
54+41.513 -248947.6
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 0.0 0.0 1.000 0.0 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 0.0 0.0 1.000 0.0 No
Totals: Adjusted Include_d in Mc'_ass
Type _ Volume Volume Mass Ordinate? Ordinate
Normal Cut: 64.7 64.7 Yes
Normal Fill: 249012.3 249012.3 Yes

8/7/2013



Volumes Report Page 90 of 90

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 996.7 996.7 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified
otherwise.

8/7/2013
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Volumes Report

Page 17 of 17

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate

0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

9+70.000 -7089.4
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: ~ 200.0 73.8 1.000 73.8 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

9+80.000 -7163.1
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: ~ 197.9 73.7 1.000 73.7 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 1.9 1.000 1.9 No

9+90.000 -7235.4
Normal Cut. 0.0 0.0 11 SCDD17 LB South Yes
Normal Fill: ~ 192.3 72.3 [Riverbend road Yes
Added Cut: 0.0 Yes
Added Fill: 0.0 Yes
Wearing: 5.0 1.9 No

Totals: Adjusted IncIude_d in Mass
Type Volume Volume Mass Ordinate? Ordinate

Normal Cut: 0.0 0.0 Yes
Normal Fill: 7235.4 7235.4 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 183.3 183.3 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

5/21/2013
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Volumes Report

Page 39 of 39

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
18.2 5.7 1.000 5.7 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
C-T-wall: 9.6 35 1.000 35 No
Totals: Adjusted Includeq in Mass
Type Volume Volume Mass Ordinate? Ordinate
Normal Cut: 636.1 636.1 Yes
Normal Fill: 1556.8 1556.8 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
C-T-wall: 892.0 892.0 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

5/21/2013
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Volumes Report

Page 52 of 52

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate

0.0 1.000 0.0 Yes
Wearing: 5.0 4.6 1.000 4.6 No

143+75.000 -42895.9
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 37.0 34.5 1.000 34.5 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 4.6 1.000 4.6 No

144+00.000 -42931.7
Normal Cut: 0.0 0.0 1.000 0.0 Yes
Normal Fill: 40.4 35.8 1.000 35.8 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 4.6 1.000 4.6 No

Totals: Adjusted Includeq in Mass
Type Volume Volume Mass Ordinate? Ordinate

Normal Cut: 262.6 262.6 Yes
Normal Fill: 43194.3 43194.3 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 1499.7 1499.7 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

5/17/2013
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Volumes Report

Page 68 of 68

Adjusted Included in Mass
Station Type Area Volume Factor Volume Mass Ordinate? Ordinate
0.0 0.0 1.000 0.0 Yes
Normal Fill: 62.0 76.4 1.000 76.4 Yes
Added Cut: 0.0 1.000 0.0 Yes
Added Fill: 0.0 1.000 0.0 Yes
Wearing: 5.0 4.6 1.000 4.6 No
Totals: Adjusted Include_d in Mass
Type ~Volume Volume Mass Ordinate? Ordinate
Normal Cut: 15.7 15.7 Yes
Normal Fill: 83921.6 83921.6 Yes
Added Cut: 0.0 0.0 Yes
Added Fill: 0.0 0.0 Yes
Wearing: 2036.7 2036.7 No

Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified

otherwise.

5/17/2013



Skagit River Gl - Road crossings

Design
Speed
15
20
25
30
35
40
45
50
55
60
65
70
75
80

Stopping Sight
Distance
80
115
155
200
250
305
360
425
495
570
645
730
820
910

Design K
(sag)
10
17
26
37
49
64
79
96
115
136
157
181
206
231

Design K
(Crest)
3
7
12
19
29
44
64
84
114
151
193
247
312
384

NORTH BURLINGTON ALIGNMENT ROAD CROSSINGS

Equations used (based on stopping sight distance
Crest Curves:

(use "goal seek" function to
determine design grade)

Approx
RM Road Name Type Crossing
SR 99 State HWY Ramp
Railroad County Gate
Park Lane Driveway Ramp
Private Driveways  Driveway Ramp
Piper Cub Road County Ramp
Peacock Road County Ramp
Gardner Road County Ramp
Revilo Road County Ramp
Aliston Road County Ramp
SR 20 State HWY Gate
Peter Anderson Rd County Gate
20.9 Lafayette Rd County Ramp
DIKING DISTRICT 12
20.8 Monroe County Ramp
20.5 East Rio Vista County Ramp
19.48 South Gardner County Ramp
Access Road near
18.57 South Skagit Rd County Ramp
18 East Whitmarsh Railroad Ramp
17.55 East Whitmarsh County Ramp
17.55 Pacific Railroad Railroad Ramp
17.52 7 anat.e Access County Ramp
Drives
171 Eas'f Whltn'.1arsh County Ramp
Circle Drive
17.08 Hwy 99 State HWY n/a
17.04 Wes.t Whltmarsh County Ramp
Circle Drive
17.04 Marketplace Drive County Ramp
16.8 I-5 Interstate n/a
16.65 Bouslog County Ramp
private access
West Whitmarsh
16.5 at South End of DD County Ramp
12
DIKING DISTRICT 17
17.55 Railroad Railroad n/a
17.08 Hwy 99 State HWY n/a
16.8 15 Interstate Ramp
16.6 West Stewart County Gate
13.8 River Bend County Gate
131 Freeway Road County Ramp
13.1 Cameron Road County Ramp
Ramp Down
North End Mt after tie-in
Vernon Floodwall at Mt
Freeway Road Tie- Vernon
13.05 in County Floodwall.
DIKING DISTRICT 3
11.7 River View Ramp

DIKING DISTRICT 1

Eq. 3-43 L=(A*S? /2158 h1 (Height of
Eye) (ft) Total Fill Quantity
Eq. 3-44 L=(2*S)- (2158 /A) 3.5 945,469 SQ FT
35,017 CY
Sag Curves: h2 (Height of
Eq. 3-48 L=(A*S?)/(400+3.5%S) Object) (ft)
2
£q. 4-50 L=(2*S)-((400+3.5*S)/A)
Assumed Road width (ft):
24
Design Design Stopping Sag Curve Crest Curve Total Ramp  Approx Footprint of
Speed (mph)  Grade Distance (S) g2 A Length (ft) K=L/A gl g2 A Length (ft) K=L/A Length (LF) Ramp (SF)
1.7 -1.7 135 78 1.7 -1.7 35 96 28 366 8791
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
29 -2.9 73 25 2.9 -2.9 5.7 67 12 140 0
29 -2.9 73 25 2.9 -2.9 5.7 67 12 140 0
3.1 -3.1 112 36 31 -3.1 6.2 50 8 274 0
3.1 -3.1 112 36 31 -3.1 6.2 50 8 274 0
3.1 -3.1 112 36 31 -3.1 6.2 50 8 274 #VALUE!
3.1 -3.1 112 36 31 -3.1 6.2 50 8 274 0
3.1 -3.1 112 36 31 -3.1 6.2 50 8 274 474
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
2.9 -2.9 106 36 2.9 -2.9 5.8 31 5 243 697
0
1.8 3.2 56 18 1.8 -1.8 3.6 199 55 312 962
1.9 31 44 14 19 -1.9 3.8 165 43 254 783
0.2 10.8 391 36 0.2 -0.2 0.5 9 19 791 2439
2.7 4.3 143 33 2.7 -2.7 5.5 4 1 289 892
3.6 -1.6 60 36 3.6 -3.6 7.3 104 14 224 0
0.2 10.8 391 36 0.2 -0.2 0.5 9 19 791 0
0.4 22,6 823 36 0.4 -0.4 0.7 13 19 1660 4850
1.8 3.2 56 18 1.8 -1.8 3.6 200 56 313 0
29 -2.9 106 36 2.9 -2.9 5.8 31 5 243 438
0.0 4.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
33 -2.3 83 36 33 -3.3 6.5 70 11 235 59
15 4.5 156 35 1.5 -1.5 3.0 56 19 367 999
0.0 11.0 1722 157 0.0 0.0 0.0 0 193 3444 12571
2.1 3.9 118 30 2.1 -2.1 4.2 114 27 350 87
4.0 0.0 0 36 4.0 -4.0 8.0 131 16 132 47
0
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
1.1 -1.1 179 157 11 -1.1 2.3 346 151 704 2303
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
0.0 0.0 #VALUE! #VALUE! 0.0 0.0 0.0 #VALUE! #VALUE! #VALUE! #VALUE!
3.6 -1.6 58 36 3.6 -3.6 7.2 100 14 217 455
3.6 -2.6 94 36 3.6 -3.6 7.2 100 14 289 1159
3.6 -1.6 60 36 3.6 3.6 73 104 14 224 0
0
.30 40 4.0 0.0 0 36 4.0 -4.0 8.0 131 16 132 0
0

Calculated Height per grade Total Fill Quantity (SQ
Grade OK? (ft) FT)
OK 4.0 17582
#VALUE! #VALUE!
oK 4.0 6702
oK 4.0 6702
OK 5.0 16457
OK 5.0 16457
OK 5.0 16457
OK 5.0 16457
OK 5.0 16457
#VALUE! #VALUE!
#VALUE! #VALUE!
OK 4.0 11671
OK 4.6 17229
OK 4.0 12182
Reduce Grade 1.0 9496
Reduce Grade 4.0 13893
oK 6.0 16156
OK 1.0 9496
Reduce Grade 3.0 59762
OK 4.6 17313
OK 4.0 11671
#VALUE! #VALUE!
Reduce Grade 5.0 14125
Reduce Grade 3.2 13939
oK 0.0 0
Reduce Grade 4.9 20424
OK 5.3 8317
#VALUE! #VALUE!
#VALUE! #VALUE!
OK 6.0 50679
#VALUE! #VALUE!
#VALUE! #VALUE!
OK 5.7 14830
OK 7.0 24278
OK 6.0 16156
oK 53 8317



14
13.8

17.75

13.4
13.1

13.1
13.1

12.95

12.92
12.8

124

Jackpot
Dunbar
3 Private Acess
Drives between
Dunbar & Moore's
Garden
Moore's Garden
Rd

3 private residence
access drives
between Moore's
Garden Rd and
North Barker
North Barker Rd
Private Access
Drives
North Baker Rd
West Division SR
536
3 private access
drives between SR
536 & South Baker
South Baker
Private Access
Drive on Behren's
Millett road by
Edgewater Park
Private Access
Drive on Behren's
Millett road South
of Edgewater Park

County
County

County

County

County
County

County
County

SR

County

County

County

County

Ramp
Ramp

Ramp

Ramp

Ramp
Ramp

Ramp
Ramp

Gate

Ramp

Ramp

Ramp

Ramp

200
200

200

200

200
200

200
200

200
200

200

200

1.2
13

13

21

0.6
6.0

0.4
0.6
0.0

0.8

0.8

0.6

0.9

5.8
3.7

3.7

2.9

18.4
0.0

18.6
17.4

15.0

16.2
16.2

15.1

212
99

99

24

670
#DIV/0!

675
632

#VALUE!

589
589

595

36
27

27

36
#DIV/0!

36
36

#VALUE!

36

36

36

36

1.2
13

13

2.1

0.6
6.0

0.4
0.6
0.0

0.8

0.8

0.6

0.9

-1.2
-1.3

-1.3

-0.6
-6.0

-0.4
-0.6

0.0

-0.8
-0.8

2.3
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16
23
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24
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#VALUE!

19
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248
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169

1361
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1366
1287

#VALUE!

1208

1208

1213

1133

894

608

4968
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5479
0

#VALUE!

1621

1621

2515

656
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Reduce Grade

oK

Reduce Grade

Reduce Grade
#DIV/0!

OK
OK

#VALUE!

Reduce Grade

Reduce Grade

Reduce Grade

oK

3.0
2.0

2.0

3.0

4.0
#DIV/0!

3.0
4.0

#VALUE!

5.0

5.0

4.0
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5960
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58239
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35,017 CY
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DIKE DISTRICT: NORTH BURLINGTON ALIGNMENT ROAD CROSSINGS

Dike Dist 12

EXISTING

TR “Fyper
APPROX. RIVER | SURFACE EL SURFACE (Existing Ground Geotechs ESTIMATED LEVEE ESTIMATED RAISING PROPOSED TOP DESIGN H&H TYPE
ROAD NAME EL (FT) At | Surface El data | nomenclature RAISE (FT) per |LEVEE RAISE Per DESIGN EL (FT)| EL (FT) . TYPE ROAD
MILE (FT) At Adjacent Source for location Geotech H&H (FT) OF LEVEE -AJACENT SOURCE assuming CROSSING
Location of GROUND (FT) 2FT
Levee Raise Road t(? freeboard
Levee Raise
SR 99 N/A Google earth BN-3 4 4 not provided State HWY Ramp
Railroad N/A Google earth BN-3 4 4 not provided County Gate
Park Lane N/A Google earth BN-3 4 4 not provided County Ramp
Private Driveways N/A Google earth BN-3 4 4 not provided County Ramp
Piper Cub Road N/A 38 38 GIS LiDAR BN-2 5 5 7 45 H&H 45 County Ramp
Peacock Road N/A 39.6 39.6 GIS LiDAR BN-2 5 5 5.4 45 H&H 45 County Ramp
Gardner Road N/A 43 43 GIS LiDAR BN-2 5 5 4 47 H&H 47 County Ramp
Revilo Road N/A 43 43 GIS LiDAR BN-2 5 5 4.5 48 H&H 48 County Ramp
Aliston Road N/A 45 45 GIS LiDAR BN-2 5 5 3 48 H&H 48 County Ramp
SR 20 N/A 38.3 38.3 GIS LiDAR BN-2 5 14 13.7 52 H&H 52 State HWY Gate
Peter Anderson Rd N/A 38.5 38.5 GIS LiDAR BN-1 15 15 135 52 H&H 52 County Gate
Lafayette Rd 20.9 48 46 GIS LiDAR 12-1 4 4 6 52 H&H 52 County Ramp
Railroad 20.9 39.7 35 GIS LiDAR 12-1 4 4 17 52 H&H 52 County Gate
DIKE DISTRICT: 12 Right Bank ROAD CROSSINGS
EXISTING
EXISTING GROUND DESIGN EL
GROUND L. ESTIMATED ESTIMATED ROAD (FT) Per
APPROX. RIVER | SURFACE gL | SURFACE |Existing Ground)  Geotechs | ESTIMATED LEVEE| o\ reip e | RaisING PROPOSED TOP DESIGN | e TYPE
ROAD NAME EL (FT) At | Surface El data | nomenclature RAISE (FT) per DESIGN EL (FT)| EL(FT) . TYPE ROAD
MILE (FT) At Adjacent Source for location Geotech (FT)= H&H EL - OF LEVEE -AJACENT SOURCE assuming CROSSING
Location of GS El from GIS GROUND (FT) 2FT
Levee Raise Road t(? freeboard
Levee Raise
Monroe 20.8 46.6 36.6 GIS LiDAR 4 5 15 50.6 51.6 County Ramp
East Rio Vista 20.5 47 37.5 GIS LiDAR 4 4 13.5 51 51 County Ramp
South Gardner 19.48 50 28.6 GIS LiDAR 12-2 4 0.8 22.2 54 50.8 County Ramp
Access Road ns:r South Skagit 18.57 47 34 GIS LIDAR 123 45 35 16.5 515 50.5 County Ramp
East Whitmarsh 18 44 41 GIS LiDAR 45 6.1 9.1 50.1 50.1 Railroad Ramp
East Whitmarsh 17.55 48 27 GIS LiDAR 6 13 223 49.3 49.3 County Ramp
Pacific Railroad 17.55 46.5 GIS LiDAR 12-BNSF 6 2.8 2.8 52.5 49.3 Railroad Gate
7 Private Access Drives 17.52 44 35 GIS LiDAR 5.3 14.3 49.3 County Ramp
East Whitmarsh Circle Drive 17.1 43.8 43 GIS LiDAR 4.4 5.2 48.2 County Ramp
Hwy 99 17.08 59.2 52 GIS LiDAR 3 -11 -3.8 48.2 State HWY n/a
West Whitmarsh Circle Drive 17.04 43 42 GIS LiDAR 4.92 5.92 47.92 County Ramp
Marketplace Drive 17.04 44.9 33.8 GIS LiDAR 3.02 14.12 47.92 County Ramp
I-5 16.8 53.4 32 GIS LiDAR 3 -5.9 15.5 47.5 Interstate n/a
Bouslog 16.65 42.3 30.7 GIS LiDAR 4.56 16.16 46.86 County Ramp
private access West Whitmarsh 16.5 41.4 33 GIS LiDAR 5.46 13.86 46.86 County Ramp

at South End of DD 12

DIKE DISTRICT:

17 Left Bank ROAD CROSSINGS




Dike Dist 17

EXISTING

Wallmart Levee)

DD 17, 22& 23

EXISTING DESIGN EL
GROUND GROUND (FST) Per
APPROX. RIVER | SUREACE EL SURFACE (Existing Ground Geotechs ESTIMATED LEVEE] ESTIMATED DESIGN H&H TYPE
ROAD NAME MILE (FT) At EL (FT) At | Surface El data | nomenclature RAISE (FT) per |LEVEE RAISE (FT) DESIGN EL (FT)| EL (FT) assumin TYPE ROAD CROSSING
. Adjacent Source for location Geotech per H&H & GIS SOURCE &
Location of 2FT
. Road to
Levee Raise . freeboard
Levee Raise
Railroad 17.55 51.3 GIS 0 49.3 Railroad n/a
2 Access Roads near 17.4 17.4 47.5 35.8
Hwy 99 17.08 52.9 GIS 0 48.2 State HWY n/a
15 16.8 50.7 GIS 0 47.5 Interstate n/a
Access Road near 16.6 16.6 447 GIS 2.16 46.86 County Ramp
Walmart Levee ROAD CROSSINGS
EXISTING EXISTING DESIGN EL
GROUND GROUND (FT) Per
APPROX. RIVER | SUREACE EL SURFACE (Existing Ground Geotechs ESTIMATED LEVEE] ESTIMATED DESIGN H&H TYPE
ROAD NAME MILE (FT) At EL (FT) At | Surface El data | nomenclature RAISE (FT) per |LEVEE RAISE (FT) DESIGN EL (FT)| EL (FT) assumin TYPE ROAD CROSSING
. Adjacent Source for location Geotech per H&H & GIS SOURCE &
Location of 2FT
. Road to
Levee Raise . freeboard
Levee Raise
River Bend/West Stewart 16.6 30.4 30.4 GIS 16.46 46.86 county Ramp
River Bend 13.4 36.73 27.9 GIS 3.75 40.48 County Ramp
DD 17 22, 23 ROAD CROSSINGS
EXISTING EXISTING DESIGN EL
GROUND GROUND (FT) Per
APPROX. RIVER | SURFACE EL SURFACE (Existing Ground Geotechs ESTIMATED LEVEE ESTIMATED DESIGN H&H TYPE
ROAD NAME ’ EL (FT) At | Surface El data [ nomenclature RAISE (FT) per |LEVEE RAISE (FT) DESIGN EL (FT)| EL (FT) . TYPE ROAD
MILE (FT) At . . assuming CROSSING
. Adjacent Source for location Geotech per H&H & GIS SOURCE
Location of 2FT
. Road to
Levee Raise i freeboard
Levee Raise
Ramp
Elevati
Freeway Drive 13.1 358 31.9 GIS 4.68 40.48 County evating
Freeway
Road
Assume
1,00 feet
of
floodwall
Freeway Drive at Cameron Road 13.1 34.9 33.9 GIS 5.58 40.48 County from Mt
Vernon to
approx
300 feet

north of




Dike Dist 3

Dike Dist 1

Ramp

Down
North End Mt V Floodwall fter tie-i
orth &N ernon rloodwa 13.02 33.5 30.5 GIS 6.9 40.4 County  [2ortedn
Freeway Road Tie-in at Mt
Vernon
Floodwall.
DIKE DISTRICT: 3 Left Bank ROAD CROSSINGS
EXISTING ?:{I(S)LIES DESIGN EL
GROUND - (FT) Per
APPROX. RIVER | SUREACE EL SURFACE (Existing Ground Geotechs ESTIMATED LEVEE| ESTIMATED DESIGN H&H TYPE
ROAD NAME MILE (FT) At EL (FT) At | Surface El data | nomenclature RAISE (FT) per |LEVEE RAISE (FT) DESIGN EL (FT)| EL (FT) assumin TYPE ROAD CROSSING
. Adjacent Source for location Geotech per H&H & GIS SOURCE &
Location of 2FT
. Road to
Levee Raise ) freeboard
Levee Raise
River View 11.7 31 22.9 GIS 5.36 36.36 Ramp
DIKE DISTRICT: 1 Right Bank ROAD CROSSINGS
EXISTING EXISTING DESIGN EL
GROUND
GROUND SURFACE (Existing Ground Geotechs ESTIMATED LEVEE ESTIMATED DESIGN (FT) Per
APPROX. RIVER | SURFACE EL g LEVEE RAISE H&H TYPE
ROAD NAME EL (FT) At | Surface El data | nomenclature RAISE (FT) per DESIGN EL (FT)| EL (FT) . TYPE ROAD
MILE (FT) At . . (FT) per H&H & assuming CROSSING
. Adjacent Source for location Geotech SOURCE
Location of GIS 2FT
. Road to
Levee Raise ) freeboard
Levee Raise
Jackpot 14 39.2 24.6 GIS 2.81 42.01 County Ramp
Dunbar 13.8 38.6 27.9 GIS 2.33 40.93 County Ramp
3 Private Acess Drives between
bunbar & Moore's Garden 13.75 38.5 27.7 GIS 2.43 40.93 County Ramp
Moore's Garden Rd 13.7 38.5 28.7 GIS 2.43 40.93 County Ramp
3 private residence access
drives between Moore's Garden 13.6 37 GIS 3.93 40.93 County Ramp
Rd and North Barker
North Barker Rd 13.1 36.9 24.4 GIS 3.5 40.4 County Ramp
Private Access Drives 131 37 GIS 3.48 40.48 County Ramp
West Division SR 536 at N & S
est bision @ 12.93 30.85 26 GIS 8.09 38.94 SR Gate
Ball Alignment
3 private access drives between
12.92 34 27 GIS . 38.94 Count R
SR 536 & South Baker 4.94 ounty amp
S Baker at Behrens Millett 12.8 335 24.7 GIS 5.05 38.55 County Ramp
2 Private Access Drives on
Behren's Millett road by 124 32.6 28.4 GIS 5.13 37.73 County Ramp

Edgewater Park

COME BACK after the work stoppage to RE-EVAL POINT ELEVATIONS WITH TRAVIS's SURVEY DATA
Not updating with Travis Survey data due to lack of funding. Accept that this is rough first cut




O

DD-12 Existing Grade (Ft ) at Lafayette Rd RM 20.9
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at Monroe Rd RM 20.8
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at S Gardner
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at East Rio Vista RM 20.5

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at East Whitmarsh RM 18
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at East Whitmarsh RM 18
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at East Whitmarsh RM 17.55
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at East Whitmarsh RM 17.55
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at HWY 99 RM 17.07
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at Boulog RM 16.7
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at Boulog RM 16.7
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at West Whitmarsh RM 16.5
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-12 Existing Grade (Ft ) at West Whitmarsh RM 16.5
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O O

DD-17 Existing Grade (Ft ) at railroad RM 17.55
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-17 Existing Grade (Ft ) at gravel access road RM 17.4
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-17 Existing Grade (Ft ) at Hwy 99 RM 17.07
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O
O

DD-17 Existing Grade (Ft ) I-5 RM 16.81
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-17 Existing Grade (Ft ) at access road 16.6RM
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at Jackpot Rd RM 14.0
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at Jackpot Rd RM 14.0
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-1 Existing Grade (Ft ) at Dunbar Rd RM 13.8
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at Dunbar Rd RM 13.8
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at Dunbar Rd RM 13.8
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at Dunbar Rd approx RM 13.75
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-1 Existing Grade (Ft ) at Moore Garden Rd approx
RM 13.7

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-1 Existing Grade (Ft ) at Moore Garden Rd approx
RM 13.7

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at N Barker Rd approx RM 13.1
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-1 Existing Grade (Ft ) at N Barker Rd approx RM 13.1
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O
-

DD-1 Existing Grade (Ft ) at SR 536 approx RM 12.93
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at SR 536 approx RM 12.93
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-1 Existing Grade (Ft ) at S Baker at Behrens Millett
approx RM 12.8

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



-

DD-1 Existing Grade (Ft ) at S Baker at Behrens Millett
approx RM 12.8

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



DD-3 Existing Grade (Ft ) at Riverview Rd RM 11.7
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

DD-3 Existing Grade (Ft ) at Riverview Rd RM 11.7
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Lions Park Existing Grade (Ft ) at Freeway Drive RM 13.1
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Freeway Drive Existing Grade (Ft ) at RM 13.1
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Existing Grade (Ft ) Freeway Drive at Cameron RM 13.07
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Existing Grade (Ft ) at Freeway Drive Approx 600ft
upriver of Cameron Way Approx RM 13.15

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Existing Grade (Ft ) at Freeway Drive at Mt. Vernon
Floodwall tie-in Approx RM 13.02

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O

Existing Grade (Ft ) at Freeway Drive approx 200ft down
river of Mt. Vernon Floodwall tie-in Approx RM 13.0

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88
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North Burlington Alignment BN-3




North Burlington Alignment
GS Elevations Source: Google Earth
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Proposed Alignment BN-2 Existing Ground
Surface Elevations (Ft) Source: GIS Lidar



N Burlington Existing Grade (Ft ) at Peacock Rd
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



N Burlington Existing Grade (Ft ) at Gardner Rd
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



N Burlington Existing Grade (Ft ) at Peter Anderson Rd
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



North Burlington Alignment BN-2
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Walmart Levee Existing Grade (Ft ) at River Bend RM 16.6
Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



O
0

Wallmart Levee Existing Grade (Ft ) at River Bend Rd
RM 16.6

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Walmart Levee Existing Grade (Ft ) at Riverbend Road
RM 13.4

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Walmart Levee Existing Grade (Ft ) at Riverbend Road
RM 13.4

Source: GIS Lidar Skagit_Mosiac Burlington 2009 converted to NAVD 88



Uility Points of Contact

Cty of Mount Vernon

Doug Nat he

Engi neeri ng Technici an
Conmunity & Economi c Devel opnent
Cty of Mount Vernon

Phone: 360-336-6214
dougn@rount ver nonwa. gov

WWW. mount ver nonwa. gov

City of Burlington

John Abenroth

City of Burlington Engi neering Dept
833 S. Spruce Street

Burlington, WA 98233

360- 755- 9715

j ohna@i . burl i ngt on. wa. us

Skagit PUD

Edwar d Hei dt

Engi neeri ng Depart nent

P.U. D. No. 1 of Skagit County
PO Box 1436

Mount Vernon, WA 98273-1436
Cust Serv (360) 424-7104
Direct (360) 848-4469

hei dt @kagi t pud. org

Cascade Natural Gas

Mark Bitton | G S Anal yst

Enterprise GdS G oup

Uility Operations Support

Mont ana- Dakota Utilities Co.

A Subsi diary of MDU Resources Group, Inc.
8113 W Grandri dge Bl vd

Kennewi ck, WA 99336

509- 734- 4557 [ phone]

mai | t o: Mark. Bitton@mu. com

Puget Sound Ener gy

Lynn Mur phy

Conmuni ty Servi ces Manager - Wat com County
Puget Sound Ener gy

1329 State Street

Bel I i ngham WA 98225

360-647- 6525 wor k

360-770-2106 cel |

| ynn. nur phy @se. com

Kerri Miphy 360- 766- 5509



The Cascade Natural GIS PDF images are overlayed onto the Skagit CADD files.

Gas Legend

Thick yellow w/black lines = 16 inch gas main
Thick yellow lines = 8 inch gas main

Thick orange lines = 6 inch gas main

Thick green lines = 4 inch gas main

Thick light blue lines = 3 inch gas main
Thick red lines = 2 inch gas main

Thin red lines = plastic gas service line
Thin blue lines = steel gas service line
Red target symbols = gas regulator stations
Black bow-tie symbols = gas valves



8113 W Grandridge Bivd, KennewickWa 99336
(509) 734-4500

Date: 11/22/2013
To: Glenn Kato, USACE

IMPORTANT- READ THIS NOTICE BEFORE ACCEPTING THE ENCLOSED COMPUTER DATA

TERMS OF AGREEMENT

Your acceptance of the enclosed computer data acknowledges the following:

® Any information on attached computer media is for informational purposes only. It is not to be relied
upon for construction purposes. It is provided for planning purposes only. Field locates are required
for location of gas facilities.

® Any additions or modifications to the information contained on, or generated from, this data made by
anyone other than Cascade Natural Gas Corporation, may result in adverse consequences which
Cascade Natural Gas Corporation can neither predict nor control.

® The recipient agrees to the fullest extent permitted by law to release, indemnify, defend and hold
harmless Cascade Natural Gas Corporation from and against all claims, liabilities, losses, damages,
and costs, including, but not limited to, attorney’s fees arising out of, or in any way connected with,
the modification, misinterpretation, misuse, or reuse by others of the computer media and/or data
provided by Cascade Natural Gas Corporation under this Agreement. This release and
indemnification applies without limitation to any use of the project documentation on other projects,
for additions to this project, or for completion of this project by others.

® (Cascade Natural Gas Corporation assumes no responsibility to update the information provided.

Quantity Description
1 PDF drawing of section of Mt Vernon (13 pages)
1 PDF drawing of section of Burlington (19 pages)

Remarks: Any questions, please feel free to contact me at (509) 734-4557.
Mark Bitton, GIS Analyst, Engineering Services

8113 W Grandridge Blvd, Kennewick, Washington 99336 Phone (509) 734-4557 Fax (509) 737-
9834
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Burlington 12-J
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Burlington 13-O

13-0

Burlington 12-P

8/28/2013
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The City of Burlington storm and sanitary dwg data were overlayed onto the Skagit CADD files.

The information is from the city wide infrastructure maps. As-Builts of projects in the areas
are also available.
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The City of Mount Vernon GIS storm/sanitary and fiber dats is overlayed onto the Skagit CADD fil



o, 1 Dia u Oup im0
N Taper NL Horiiad
S
- o B
Dig, inch: 18 Dia, inchy 12 5 U anchelZa
bl Tupes MAIN .
: 13 ]
” N
olw :
§ s
Sl Dis ynchi @
Type: SIOE o z
2, 1nch: 8 Sadrs
Type: S
4]
>
° € D12, ingh 12
e g rge P e
e o S
ol Tuse: 6 " S, @
A
‘“(’
5y X
9151"’ Dio, 1nchy 8
& N Type: MAIN
z
che 8
N )

D8, 1nchs @
N
[ isut o

Type:

‘0

2

NIYW 100h 1

Ssut o0

e Oia. inchy 12
Dia. 1
Ty
zZN P
Dio. 1ncht 18 S0Z 0ie, snom |
kil I

12
N

~
&5
Dis.
= %
=%
Sz
Dia, inch: 18
T M
La l“"\:s
a " yper

5
N 2o

et MAINZIZ Tupa

i

)Y

8, inchs 12

Types MAIN
15 Thohs §
Typer MAIN

12

Types MAIN

18 anch .
MAIN
018, inch: Die, inchs
Test &% Tupe: MA
o

Pl o e STy
N
o,
inch,
Tvpe;
SfTE

200" 400’

—

600’
J

lh:.ﬂ

Die inci




D12, 1nch: @

Types NL

Nz Nz

o b 8% Dio.inch 18 Y2 0y0, inemy 19 2E3 Dia, ingh: 18
i B2 S o &z npiaei MAN - ZRET

i e A

it ol M 3




T
"oy ,D: 00, nch 8 SRS

. Type: SIDE o
o
o ’§
| g
]
o
18 inch: B 1o Inch: B
MH

SRR
Dio 10ch: 30
Tgpe: 3

i 2
e
Type: MAIN

7 o 2
Typet
h) ) LD .
A A T, 4
452
3 LT ¢ o S
b e s
o
& ®
& ® ®
3
£ .
§ ®
q . . 0,
0 10EN IN
W
r3 2
B AR 60K
) 3,
AD*T N\ 3 &
&\ i
xﬁ 2 Dia 1
A
z 2 e B A ! yee:
A7 A
o oxf f‘i
b ¥ 5 SE 1o cne |
E, 44 e
E 3
1, n gg
S5 =
} f
2
00 : °
X . .
\O R\ A
o
e
£
Q &
H
4= al-
£
0 2|5 b
'\ ]
! 1\
% :
% N
|2
D12 X o -
Type? g

a0
'z
1

300’ 0 200 400' 600’

1" = 300 [CHEH — |




400’

600’

200’




9 10,

Gl yout eig

Dia 1nch 10
Tupes COME'™

AN

Qi2- 10hs 24
Tgpes MA

Dia inchi 10
‘upes COMB

oot

Dio_incht 8

D10_inchs 8

Dio_1nch: 6

“.

Z5&

H

538

S8

g%e
Sogsctiie, RO inch: 10
Tibe: COUS Combrned
wpe: (AT Royoiv

Typer

TiperC

Die unchi 12
Tupet COMB

P8 wduioeig

Dia_inch: §
Typaz COMB

Dia_inch: 6

T

Dio_inchs &
Type: COMB

Dia_inch: 6

gD 109Ny
8 1oureig

Dio_incht 8

Wt

D10 _inchs & D15, 1ncht 8

Dio_inchi 8
ype: COMB

D1a_incht 8

ypes COMB

aonsi2 D

Wﬂk a.. :‘a
Type: SIOE

inch 12 Dior 1nchi/

018 _inchs 8
C

253
25
23]

Djo. inch: 8
Tupes MAIN

015 inchs 8

Dio_inche 8
qu Combrined

Diay inche o
Tupo: MAIN

ypes COMB

s

T
o
§

Dia_inch: 8§
ype: COMB

400’

600’
J




Types
2
P2
B
o
QZ
— 53
it
Dio inchi 8
Type: MAIN

&dh i}f \\

300’ 0 200' 400" 600’

1" = 300" [CHEH — |







L]




The Skagit PUD water data was scanned and overlayed onto the Skagit CADD files.
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kmurph
Sticky Note
There is distribution infrastructure along both sides of the river along the west/east orange line.

kmurph
Sticky Note
Small portion of single phase distribution (less than 1/2 mile)

kmurph
Sticky Note
Distribution throughout this triangle both outlining and interior. 




kmurph
Sticky Note
Sporadic distribution along this line. 

kmurph
Sticky Note
Distribution running along the east/west portion of this line. 

kmurph
Sticky Note
Distribution is sporadic on this North/South line

kmurph
Sticky Note
Some distribution that runs along this entire line.
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) ”» Floodwall cross section obtained from MVN
_1 —8 e WALL LINE District. Piles may or may not be required
depending on properties of soil encountered.
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Text Box
Floodwall cross section obtained from MVN District.  Piles may or may not be required depending on properties of soil encountered.
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