
 
 
 
 
 

 
 

E.  NEW BUSINESS 
 

 
 

 
3. Conditional Use Permit; PC Resolution 2026-27 

Applicant: Tyonek Native Corporation  
Request: Removal of two culverts and replacing them with a 50’ 
X 14’ bridge within the HPD of Tyonek Creek  
KPB Parcel ID # 21115043 
Tyonek Area 
  

 
 
 

 
 



Multi-Agency Permit Application 
River Center Page 1 of 2 

Multi-Agency Permit Application 
Kenai Peninsula Borough 

River Center 

514 Funny River Road Phone: (907) 714-2460 
Soldotna, Alaska 99669  Fax: (907) 260-5992 
KenaiRivCenter@kpb.us 

PERMIT FEES: $50 - Staff Permit   OR $300 - Conditional Use or Floodway Analysis
PROJECT: New Project            OR Extension/Amendment to RC# ________ 
Please select all activities that apply to your project: 

Bank Stabilization
Boat Launch
Bridge
Coir Logs
Culvert
ELP Structures
Equipment Stream Crossing
Excavation, Dredging, and/or Fill
Fence Installation

Fish & Wildlife Management
Floating Dock
Fuel Storage Green Infrastructure
In-Stream Structures (Weir)
Oil & Gas
On-Site Utilities
Prior-Existing Structure
Revegetation
Root Wads

Road Construction
Structure (Accessory)
Structure (Residential)
Spruce Tree Revetment
Stream Crossing
Utility Line/Easement
Veg Mat
Vegetation Removal
Water Withdrawal
Other: _______________________

PROJECT DESCRIPTION: Provide a detailed description of your project, attach additional pages if necessary.

COST-SHARE: Is this project funded by the ADFG-USFWS Cost-Share Program?  Yes  No 

KPB TAX CREDIT PROGRAM: KPB provides a tax credit as partial reimbursement for new habitat protection and 
restoration projects within 150 feet of anadromous streams. If you would like to pre-qualify for this credit, please 
provide your estimated project cost(s) below. Do not include grants or other funding assistance: 

PROPERTY OWNER: AGENT: (if applicable)
Name: Name:
Mailing:  Mailing:

Phone: Phone:
Email: Email:

PROJECT LOCATION: WATERBODY INFORMATION:
KPB Parcel ID: Waterbody:  
Physical Address: River Mile:  
Subdivision: Riverbank:  Left Right   (looking downstream) 
Lot:  Block: Addition/No.:

Elevated Light-Penetrating Structures $ Other Activities $
Habitat Restoration & Protection $ Green Infrastructure $

Fees Received: $____________

Cash

Check #_________________

CREDIT CARDS NOT ACCEPTED
FOR APPLN FEES
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Multi-Agency Permit Application 
River Center Page 2 of 2 

PROJECT QUESTIONS:
1. Start date: End date: Estimated Days of Construction: 
2. Is any portion of the work already complete? If yes, please describe: Yes No 

3. Is your project located on land or waters of an Alaska State Park? Yes  No 
If yes, you must fill out an Alaska State Parks application at: dnr.alaska.gov/parks/permit 

Ordinary High Water (OHW) and Mean High Water (MHW): 
4. Is the project located within 50 feet of OHW or MHW a waterbody? Yes No
5. Does any portion of the project extend below the OHW or MHW of the waterbody? Yes No 
6. Does any portion of the project cantilever or extend over the MHW of the waterbody? Yes No 
7. Will anything be placed below OHW or MHW of the waterbody? Yes No 

Regulatory Floodplains:
8. Is the property where the project is taking place near or within a regulatory floodplain? Yes  No 

a. Is this project within or adjacent to a regulatory floodway? Yes  No 
b. Is this project within or adjacent to a coastal high hazard zone? Yes  No 
c. For new buildings and/or additions, list all project costs (labor, materials, etc.):  $ 

Excavation, Dredging, and Fill:
9. Will material be excavated or dredged from the site? Yes  No 

a. Type of material(s):
b. Area to be dredged below OHW or MHW:

Length:  (ft)  Width: (ft)  Depth: (ft)   Total Cubic Yards:
c. Area to be excavated above OHW or MHW:

Length: (ft)  Width: (ft)  Depth: (ft)   Total Cubic Yards:
d. Location materials will be deposited:

10. Will any material (including soils, debris, and/or overburden) be used as fill? Yes  No 
a. Type of material(s):
b. Is this fill permanent or temporary? Permanent
c. Area to be filled above OHW or MHW: Temporary

Length: (ft)  Width: (ft)  Depth: (ft)   Total Cubic Yards:
d. Area to be filled below OHW or MHW:

Length: (ft)  Width: (ft)  Depth: (ft)   Total Cubic Yards:
Motorized Equipment:

11. Will you be using motorized equipment for this project? If yes, please list all equipment: Yes No 

a. Will you be crossing a stream or waterbody? Yes  No 
b. How long will equipment be used below OHW or MHW?

SIGNATURE & CERTIFICATION: 

This application is hereby made requesting permit(s) to authorize the work described in this application form. I certify the infor-
mation in this application is complete and accurate to the best of my knowledge and that my site plans or drawings are at-
tached. If applying for a tax credit, I certify that I have not begun construction of the project and that the project will be con-
structed to the standards in KPB 5.12 Real Property and Personal Property Taxes, KPB 5.14 Habitat Protection Tax Credit, and 
other applicable federal, state, and local regulations.  

Owner Signature (required) Date Agent Signature (if applicable) Date
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Table 1. General Site Information

Site Road Stream ADF&G 
FPID

ADF&G Fish Passage 
Classification

Latitude
Longitude

Table 2. Existing Culverts

Culvert Span (ft) Rise (ft) Type Material Slope (%) Length (ft)

o

o
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Figure 1: Study area vicinity 
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Figure 2. Site Location and Details 
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Near Tyonek, Alaska
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Figure 1. Overview Map

Fish Resource Interactive Mapping Application

KPB Code of Ordinances, Chapter 14.06 – Road Standards

KPB Code of Ordinances, Chapter 21.18, Section 21.18.027
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USFWS Alaska Fish Passage Program’s Culvert Design Guidelines for Ecological 
Function

Bridge Scour and Stream Instability Countermeasures: Experience, Selection, and Design 
Guidance-Third Edition, Volume 2. Hydraulic Engineering Circular No. 23.

Alaska Department of Transportation and Public Facilities (DOT&PF) Highway Drainage 
Manual, Chapter 10: Bridges 
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Figure 2. Tyonek Creek Crossing Site Visit Photos
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Figure 2. Tyonek Creek Crossing Site Visit Photos Continued

Table 1. General Site Information

Site Road Stream ADF&G 
FPID

ADF&G Fish Passage 
Classification

Latitude
Longitude
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Table 2. Existing Culverts

Culvert Span (ft) Rise (ft) Type Material Slope (%) Length (ft)

Table 3. Reference Reach Information

Reach Length 
(ft)

Average 
Slope 

(%)
Cross 

Section
Bankfull 

Width 
(ft)*

Bankfull 
Max

Depth 
(ft)*

Bankfull 
Area 

(sq. ft.)

Bankfull 
Mean 
Depth 
(ft)^

Floodplai
n Width 

(ft)
Location

o
o
o 31.9 sq. ft. (smaller of two)

o
o
o 1.92-feet (smaller of two)

o
o
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o 16.3-feet (smaller of two)

Figure 3. Tyonek Creek Drainage Basin
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Estimating Flood Magnitude and Frequency at Gaged and Ungaged Sites on 
Streams in Alaska and Conterminous Basins in Canada, Based on Data Through Water Year 2012

bolded

Table 4. Estimated Flood Flows for Proposed Tyonek Creek Crossing
Tyonek Creek Crossing

Basin Size (ac.) % AEP / Recurrence-Interval Flood

Method
Annual Mean 
Precipitation

(in.)

675 790

bold
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Figure 4. Tyonek Creek Crossing – Existing Longitudinal Profile (5x Vertical Exaggeration)
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Figure 5. Tyonek Creek Crossing – Proposed Bridge Crossing (TBC 2026)
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Figure 6. Tyonek Creek Crossing – Proposed Profile at 1 Percent AEP
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Table 5. Proposed Bridge Channel HY-8 Hydraulic Results Summary

Discharge Names Total Discharge 
(cfs)

Headwater 
Elevation (ft) HW/D Normal 

Depth (ft)
Outlet

Depth (ft)
Tailwater 
Depth (ft)

Outlet 
Velocity (fps)

Tailwater 
Velocity (fps)

2% AEP 675

1% AEP 790

bold
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Table 6. Comparison of Modeling Flow Through the Proposed Bridge Opening Geometry Using 
Both HY-8 and Hydraulic Toolbox

Flood Event (% 
AEP)

Flow Value 
(cfs) Model Velocity (fps) Depth (ft)

40% of 50% 
AEP 85

HY-8 4.0 3.1

Hydraulic Toolbox 3.5 2.8

50% AEP 210
HY-8 5.4 4.7

Hydraulic Toolbox 4.4 4.3

2% AEP 675
HY-8 8.0 7.6

Hydraulic Toolbox 5.9 7.2

1% AEP 790
HY-8 8.7 8.5

Hydraulic Toolbox 6.1 7.7
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Bridge Scour and Stream Instability 
Countermeasures: Experience, Selection, and Design Guidance

Figure 7. Bridge Abutment Protection Material Sizing Equation based on Froude Number (FHWA 
2009)
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Figure 8. Bridge Abutment Protection Dimensioning Guidelines (FHWA 2009)
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Figure 9. Proposed Stream Material Gradation for Material Stable at the 2% AEP Event
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Estimating Flood Magnitude and Frequency at 
Gaged and Ungaged Sites on Streams in Alaska and Conterminous Basins in Canada, 
Based on Data Through Water Year 2012
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Bankfull Area = 46.2 sq. ft.
ER => 2.2
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Bankfull Area = 18.9 sq. ft.
ER => 2.2
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Bankfull Area = 31.1 sq. ft.
ER => 2.2
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5x Vertical
ExaggerationUpstream Reference Reach Top of Bank Slope Lines vs. Bed Slope Line
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5x Vertical
Exaggeration

Downstream Reference Reach Top of Bank Slope Lines vs. Bed Slope Line
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Appendix B - Streambed Sediment Sized to the 2% AEP Flood (Insufficient Upstream Sediment Supply)

Streambed Sizing Calculation Updated:

Project: Legend

Step 1 Calculate gradation of the coarse fraction

Depth and velocity values obtained from HEC-RAS or HY-8 model.

Q50

Step 2 Calculate Fuller Thompson idealized gradation of the fine fraction

d d Particle Size
in. mm Sieve

7.99

6.03

Upper Tyonek Creek Bridge

50-year flood was used for sizing to model 
scenario with sufficient upstream sediment 

supply

% passing
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Appendix B - Streambed Sediment Sized to the 2% AEP Flood (Insufficient Upstream Sediment Supply)

Step 3a Record field pebble count
Downstream Reference Reach Pebble Count

Particle Size Particle Size
mm in.

Step 3b Record field pebble count
Upstream Reference Reach Pebble Count

Particle Size Particle Size
mm in. Tot # Item % % Accumulative

Tot # Item % % Accumulative
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Appendix B - Streambed Sediment Sized to the 2% AEP Flood (Insufficient Upstream Sediment Supply)

Step 4 Develop design streambed material graduation

Gradation Tables for Components

Fine 
Fraction Design

Fuller-
Thomp. 

Idealized

Step 5

19% #DIV/0!

FINE MATERIAL
COARSE MATERIAL

Based on Alaska DOT&PF Specifications

Pe
rc

en
t P

as
si

ng
, %

Particle Size, in.
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Appendix B - Streambed Sediment Sized to the 2% AEP Flood (Insufficient Upstream Sediment Supply)

Reference Materials

Riprap Class I is approx. 1" to 12" in diameter.
Each piece weighs approx. 1 to 75 lbs. = 3"-12"
Riprap Class II is approx. 15" to 21" in diameter.
Each piece weighs approx. 200 to 800 lbs. = 16"-25"
Riprap Class III is approx. 21" to 30" in diameter.
Each piece weighs approx. 800 to 2,300 lbs. = 25"-36"
Riprap Class IV is approx. 33" to 45" in diameter.
Each piece weighs approx. 2,300 to 7,800 lbs. = 36"-54"
Note: Sieve sizes reported do not match calculated diameter.

Critical Velocity Calculation (Determining Upstream Bed Material Mobility) Legend
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Appendix B - Streambed Sediment Sized to the 2% AEP Flood (Insufficient Upstream Sediment Supply)

Common Alaska DOT&PF Graduations

C-1 D-1 E-1 F-1 Structural 
Fill

Ditch 
Lining

Use stones 
that are sound 
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Appendix B - Abutment Stability Calculations using HY-8 Model Outputs

Froude Number: 0.515 Updated:

Q 790 cfs
V See below
Ss 2.65 (FHWA)
g 32.2  ft/s2
y (average depth from HY-8) 8.5 ft

K 0.89

Avg Velocity:
SBR for Left Abutment: 5.4 ft
SBR for Right Abutment: 6.3 ft

V_avg in bridge opening 8.7 ft/s

D50: 1.2679108 ft

D50 for abutments: 1.4 ft

Thickness (larger of 1.5*D50 or D100): 2.1
1.5*D50: 2.1 ft
D100: 1.67 ft

Proposed Thickness: 3 ft
Proposed Extent from toe (smaller of 2x flow depth 
or 25') 17 ft
Wrap-Around Length (larger of 2x flow depth or 
25'): 25 ft

HEC 23 Volume II Bridge Scour and Stream Instability Countermeasures: Experience, Selection, and Design Guidance-Third Edition

Per FHWA, use lower value of V through bridge or V 
through overbanks*: 8.7 ft/s

*Unable to accurately calculate overbank flow with the given methods (flow 
only through red squares in screenshot). Since the velocity through those 

sections would be higher than the velocity through the entire bridge 
opening, and the lower velocity is the design value, the velocity though the 

entire opening was used for design.
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Appendix B - Abutment Stability Calculations using Hydraulic Toolbox Model Outputs

Froude Number: 0.515 Updated:

Q 790 cfs
V See below
Ss 2.65 (FHWA)
g 32.2  ft/s2
y_total 7.7 ft

 Thig 0.89

Avg Velocity:
SBR for Left Abutment: 5.4 ft
SBR for Right Abutment: 6.3 ft

V_max in bridge opening (critical velocity in HYD for conservatism) 6.1 ft/s

D50: 0.6233183 ft

Proposed D50 for abutments: 1.4 ft

Thickness (larger of 1.5*D50 or D100): 2.1
1.5*D50: 2.1 ft
D100: 1 ft

Proposed Thickness: 3 ft

Proposed Extent from toe (smaller of 2x flow depth or 25') 15.4 ft
Wrap-Around Length (larger of 2x flow depth or 25'): 25 ft

HEC 23 Volume II Bridge Scour and Stream Instability Countermeasures: Experience, Selection, and Design Guidance-Third Edition

*Unable to accurately calculate overbank flow with the given methods (flow only through 
red squares in screenshot). Since the velocity through those sections would be higher than 

the velocity through the entire bridge opening, and the lower velocity is the design value, the 
velocity though the entire opening was used for design.

Per FHWA, use lower value of V through bridge or V through 
overbanks*: 6.1 ft/s
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Appendix B - Scour Calculations

Contraction Scour Calcs Updated:

Assuming Mixture Stable at 2% AEP and Results from 1% AEP in Upstream Reference Reach in Hydraulic Toolbox
Legend

Live-Bed or Clear-Water? CLEAR-WATER

Assuming Mixture Stable at 2% AEP and Results from 1% AEP in Bridge Channel in Hydraulic Toolbox

3.00463466
7.7
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Appendix B - Hydraulic Toolbox Results Table for Relevant Flood Events

Hydraulic Toolbox Channel Flood Event (% AEP) Design Discharge (cfs) Depth (ft) Velocity (fps)
50 210 4.3 4.4
2 675 7.2 5.9
1 790 7.7 6.1

50 210 3.8 3.7
2 675 6 4.1
1 790 6.3 4.3

0.4*2 (Regression) 74 1.7 2.9
0.4*2 (Regression + SNAP) 84 1.9 3

2 (Regression) 185 2.8 4
2 (Regression + SNAP) 210 3 4.2

0.4*2 (Regression) 74 2.4 2.7
0.4*2 (Regression + SNAP) 84 2.5 2.9

2 (Regression) 185 3.4 3.9
2 (Regression + SNAP) 210 3.6 4

0.4*2 (Regression) 74 2.1 3.5
0.4*2 (Regression + SNAP) 84 2.2 3.6

2 (Regression) 185 3.4 3.8
2 (Regression + SNAP) 210 3.6 3.9

Note: US = upstream; DS = downstream; RR = reference reach; AEP = Annual Exceedance Probability; cfs = cubic feet per second; ft 
= feet; fps = feet per second.

Bridge Channel

Tailwater Channel Outside Bridge

US RR Bankfull

US RR Bankfull 2

DS RR Bankfull
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Existing Conditions – Upper Tyonek Creek Crossing – Hydraulic Toolbox Analysis of the 2-Year Flow as 
Compared to Bankfull Discharge (Upstream Reference Reach Head of Riffle at Top, Upstream Reference Reach 
Bottom of Riffle in Middle, and Downstream Reference Reach Head of Riffle at Bottom)
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Existing Conditions – Upper Tyonek Creek Crossing
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Existing North Culvert – HY-8 Inputs
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Existing South Culvert – HY-8 Inputs
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Existing Conditions – Profiles at 1 Percent AEP
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Proposed Conditions – Upper Tyonek Creek Crossing – HY-8 Inputs
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Proposed Conditions – Upper Tyonek Creek Crossing – HY-8 Inputs Continued (Bridge Geometry)
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Proposed Conditions – Upper Tyonek Creek Crossing – HY-8 Inputs Continued (Tailwater Geometry = 
Reconstructed Channel Typical Geometry Tied-In to Existing Ground)
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Proposed Conditions – Profile at 1 Percent AEP
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Proposed Conditions – Upper Tyonek Creek Crossing – Hydraulic Toolbox Analysis
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Appendix C - Channel Geometry Inputs for HY-8 and Hydraulic Toolbox 

Bridge Channel Geometry
X Ytop Ybot

0 305.44 304.61
5.41 305.37 304.61

21.38 305.05 294.71
23.88 305.01 294.5
26.38 304.98 294.71
41.31 304.86 303.91
47.59 304.78 303.91

Reconstructed Tailwater Channel outside of Bridge Geometry
X Y

-31.31 300.95
-12.47 298.93

-4.76 300.09
0 297.71
4 297.31

5.5 296.98
11.45 294.68
13.95 294.47
16.45 294.68
22.43 296.98
23.93 297.31
27.93 297.71
31.08 299.29
45.78 300.15
87.71 306.02

Bridge Channel Geometry (HYD)
X Ybot

0 305.44
0 304.61

5.41 304.61
21.38 294.71
23.88 294.5
26.38 294.71
41.31 303.91
47.59 303.91
47.59 304.78
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HY-8 Culvert Analysis Report 

Table 1 - Project Headwater Table 
Crossing 
Name 

Culvert 
Name 

Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW / 
D (ft) 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Existing 
Tyonek 
Crossing 

North 
Culvert 

168% of 
1% AEP 

1325.00 566.62 307.43 10.86 11.217 1.59 7.04 5.58 5.58 13.46 

Existing 
Tyonek 
Crossing 

South 
Culvert 

168% of 
1% AEP 

1325.00 551.28 307.43 10.91 11.427 1.61 7.10 5.61 5.61 13.49 

Proposed 
Bridge 
(1/26/2026) 
(with 
reconstructed 
tailwater) 

Proposed 
Bridge 
(1/26/2025) 

1% AEP 790.00 790.00 303.03 5.35 8.499 0.78 7.69 5.67 6.29 8.70 
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Crossing Discharge Data 
Discharge Selection Method: User Defined 
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Table 2 - Summary of Culvert Flows at crossing: Existing Tyonek Crossing 
Headwater 
Elevation (ft) 

Discharge 
Names 

Total 
Discharge (cfs) 

North Culvert 
Discharge (cfs) 

South Culvert 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

298.51 40% of 50% 
AEP 

85.00 40.72 44.29 0.00 7 

299.97 50% AEP 210.00 103.05 106.95 0.00 5 
303.65 2% AEP 675.00 338.36 336.64 0.00 6 
304.49 1% AEP 790.00 397.39 392.62 0.00 3 
307.43 168% of 1% 

AEP 
1325.00 566.62 551.28 207.09 6 

306.15 Overtopping 995.15 503.96 491.19 0.00 Overtopping 
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Rating Curve Plot for crossing: Existing Tyonek Crossing 
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Table 3 - Culvert Summary Table: North Culvert 
Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

40% of 50% 
AEP 

85.00 40.72 298.51 1.82 2.303 0.33 3-
M2t 

2.07 1.42 1.58 1.65 4.82 6.23 

50% AEP 210.00 103.05 299.97 2.97 3.760 0.53 3-
M2t 

3.42 2.27 2.53 2.60 6.42 7.95 

2% AEP 675.00 338.36 303.65 6.89 7.440 1.06 7-
M2c 

7.04 4.24 4.24 4.04 10.79 6.48 

1% AEP 790.00 397.39 304.49 7.83 8.279 1.18 7-
M2c 

7.04 4.61 4.61 4.18 11.53 6.75 

168% of 1% 
AEP 

1325.00 566.62 307.43 10.86 11.217 1.59 7-
M2c 

7.04 5.58 5.58 4.72 13.46 7.70 
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Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 296.21 ft 
Outlet Elevation (invert): 296.02 ft 
Culvert Length: 59.97 ft 
Culvert Slope: 0.00 ft/ft 

Culvert Performance Curve Plot: North Culvert 
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Water Surface Profile Plot for Culvert: North Culvert 

 

Site Data - North Culvert 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 296.21 ft 
Outlet Station: 59.97 ft 
Outlet Elevation: 296.02 ft 
Number of Barrels: 1 

Culvert Data Summary - North Culvert 
Barrel Shape: User Defined 
Barrel Span: 9.30 ft 
Barrel Rise: 7.04 ft 
Barrel Material: Corrugated Metal Riveted or Welded 
Embedment: 0.00 in 
Barrel Manning's n: 0.0300 (top and sides) 
Manning's n: 0.0300 (bottom) 
Culvert Type: Straight 
Inlet Configuration: Thin Edge Projecting 
Inlet Depression: None 
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Table 4 - Culvert Summary Table: South Culvert 
Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

40% of 50% 
AEP 

85.00 44.29 298.51 1.94 2.513 0.35 3-
M2t 

3.19 1.51 1.65 1.65 5.13 6.23 

50% AEP 210.00 106.95 299.97 3.10 3.970 0.56 3-
M2t 

5.71 2.37 2.60 2.60 6.68 7.95 

2% AEP 675.00 336.64 303.65 7.05 7.650 1.08 7-
M2c 

7.10 4.32 4.32 4.04 10.92 6.48 

1% AEP 790.00 392.62 304.49 7.98 8.489 1.20 7-
M2c 

7.10 4.68 4.68 4.18 11.64 6.75 

168% of 1% 
AEP 

1325.00 551.28 307.43 10.91 11.427 1.61 7-
M2c 

7.10 5.61 5.61 4.72 13.49 7.70 
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Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 296.00 ft 
Outlet Elevation (invert): 295.95 ft 
Culvert Length: 60.02 ft 
Culvert Slope: 0.00 ft/ft 

Culvert Performance Curve Plot: South Culvert 
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Water Surface Profile Plot for Culvert: South Culvert 

 

Site Data - South Culvert 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 296.00 ft 
Outlet Station: 60.02 ft 
Outlet Elevation: 295.95 ft 
Number of Barrels: 1 

Culvert Data Summary - South Culvert 
Barrel Shape: User Defined 
Barrel Span: 8.97 ft 
Barrel Rise: 7.10 ft 
Barrel Material: Corrugated Metal Riveted or Welded 
Embedment: 0.00 in 
Barrel Manning's n: 0.0300 (top and sides) 
Manning's n: 0.0300 (bottom) 
Culvert Type: Straight 
Inlet Configuration: Thin Edge Projecting 
Inlet Depression: None 

Tailwater Channel Data for Crossing: Existing Tyonek Crossing 
Tailwater Channel Option: Irregular Channel 
Channel Slope: 0.02 ft/ft 
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User Defined Channel Cross-Section 
Coord No. Station (ft) Elevation (ft) Manning's n 
1 -48.35 300.95 0.0400 
2 -30.35 299.95 0.0400 
3 -12.35 298.95 0.0400 
4 1.65 298.95 0.0400 
5 4.16 298.95 0.0400 
6 6.58 297.74 0.0400 
7 10.16 295.95 0.0400 
8 15.16 295.95 0.0400 
9 18.73 297.74 0.0400 
10 21.16 298.95 0.0400 
11 23.85 298.95 0.0400 
12 37.61 298.95 0.0400 
13 55.61 299.95 0.0400 
14 73.61 300.95 0.0400 

Table 5 - Downstream Channel Rating Curve (crossing: Existing Tyonek Crossing) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

85.00 297.60 1.65 6.23 2.53 1.01 
210.00 298.55 2.60 7.95 3.98 1.07 
675.00 299.99 4.04 6.48 6.20 1.05 
790.00 300.13 4.18 6.75 6.42 1.06 
1325.00 300.67 4.72 7.70 7.25 1.09 

Roadway Data for crossing: Existing Tyonek Crossing 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 50.00 ft 
Crest Elevation: 306.15 ft 
Roadway Surface: Gravel 
Roadway Top Width: 24.00 ft 

Crossing Discharge Data 
Discharge Selection Method: User Defined 
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Table 6 - Summary of Culvert Flows at crossing: Proposed Bridge (1/26/2026) (with reconstructed tailwater) 
Headwater 
Elevation (ft) 

Discharge Names Total Discharge 
(cfs) 

Proposed Bridge 
(1/26/2025) 
Discharge (cfs) 

Roadway 
Discharge (cfs) 

Iterations 

297.57 40% of 50% AEP 84.00 84.00 0.00 1 
299.19 50% AEP 210.00 210.00 0.00 1 
302.45 2% AEP 675.00 675.00 0.00 1 
303.03 1% AEP 790.00 790.00 0.00 1 
307.44 Overtopping 2007.32 2007.32 0.00 Overtopping 

E3-101



 

 

Rating Curve Plot for crossing: Proposed Bridge (1/26/2026) (with reconstructed tailwater) 
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Table 7 - Culvert Summary Table: Proposed Bridge (1/26/2025) 
Discharge 
Names 

Total 
Discharge 
(cfs) 

Culvert 
Discharge 
(cfs) 

Headwater 
Elevation 
(ft) 

Inlet 
Control 
Depth 
(ft) 

Outlet 
Control 
Depth 
(ft) 

HW 
/ D 
(ft) 

Flow 
Type 

Normal 
Depth 
(ft) 

Critical 
Depth 
(ft) 

Outlet 
Depth 
(ft) 

Tailwater 
Depth 
(ft) 

Outlet 
Velocity 
(ft/s) 

Tailwater 
Velocity 
(ft/s) 

40% of 50% 
AEP 

84.00 84.00 297.57 2.09 3.035 0.28 3-
M2t 

2.79 1.85 2.55 2.54 3.99 3.20 

50% AEP 210.00 210.00 299.19 2.79 4.655 0.43 3-
M2t 

4.28 2.98 3.77 3.77 5.41 3.70 

2% AEP 675.00 675.00 302.45 4.97 7.916 0.72 3-
M2t 

7.19 5.26 6.03 6.03 7.99 4.11 

1% AEP 790.00 790.00 303.03 5.35 8.499 0.78 3-
M2t 

7.69 5.67 6.29 6.29 8.70 4.28 
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Culvert Barrel Data 
Culvert Barrel Type: Straight Culvert 
Inlet Elevation(invert): 294.53 ft 
Outlet Elevation (invert): 294.47 ft 
Culvert Length: 15.00 ft 
Culvert Slope: 0.00 ft/ft 

Culvert Performance Curve Plot: Proposed Bridge (1/26/2025) 
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Water Surface Profile Plot for Culvert: Proposed Bridge (1/26/2025) 

 

Site Data - Proposed Bridge (1/26/2025) 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 294.53 ft 
Outlet Station: 15.00 ft 
Outlet Elevation: 294.47 ft 
Number of Barrels: 1 

Culvert Data Summary - Proposed Bridge (1/26/2025) 
Barrel Shape: User Defined 
Barrel Span: 47.59 ft 
Barrel Rise: 10.94 ft 
Barrel Material: Corrugated Metal Riveted or Welded 
Embedment: 0.00 in 
Barrel Manning's n: 0.0300 (top and sides) 
Manning's n: 0.0400 (bottom) 
Culvert Type: Straight 
Inlet Configuration: Thin Edge Projecting (Ke=0.9) 
Inlet Depression: None 

Tailwater Channel Data for Crossing: Proposed Bridge (1/26/2026) (with 
reconstructed tailwater) 
Tailwater Channel Option: Irregular Channel 
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Channel Slope: 0.00 ft/ft 

User Defined Channel Cross-Section 
Coord No. Station (ft) Elevation (ft) Manning's n 
1 -31.31 300.95 0.0400 
2 -12.47 298.93 0.0400 
3 -4.76 300.09 0.0400 
4 0.00 297.71 0.0400 
5 4.00 297.31 0.0400 
6 5.50 296.98 0.0400 
7 11.45 294.68 0.0400 
8 13.95 294.47 0.0400 
9 16.45 294.68 0.0400 
10 22.43 296.98 0.0400 
11 23.93 297.31 0.0400 
12 27.93 297.71 0.0400 
13 31.08 299.29 0.0400 
14 45.78 300.15 0.0400 
15 87.71 306.02 0.0000 

Table 8 - Downstream Channel Rating Curve (crossing: Proposed Bridge 
(1/26/2026) (with reconstructed tailwater)) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Depth (ft) Velocity 
(ft/s) 

Shear (psf) Froude 
Number 

84.00 297.01 2.54 3.20 0.71 0.46 
210.00 298.24 3.77 3.70 1.06 0.48 
675.00 300.50 6.03 4.11 1.69 0.49 
790.00 300.76 6.29 4.28 1.77 0.50 

Roadway Data for crossing: Proposed Bridge (1/26/2026) (with reconstructed 
tailwater) 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 50.00 ft 
Crest Elevation: 307.44 ft 
Roadway Surface: Gravel 
Roadway Top Width: 14.00 ft 
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Hydraulic Analysis Report 

Project Data 
Project Title: Upper Tyonek Creek Fish Passage Improvements 

Designer: JM 

Project Date: January 29, 2026 

Project Units:  U.S. Customary Units 

Notes: 

Channel Analysis: Tailwater Channel Outside Bridge 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
-31.31 300.95 0.0400 
-12.47 298.93 0.0400 
-4.76 300.09 0.0400 
0.00 297.71 0.0400 
4.00 297.31 0.0400 
5.50 296.98 0.0400 
11.45 294.68 0.0400 
13.95 294.47 0.0400 
16.45 294.68 0.0400 
22.43 296.98 0.0400 
23.93 297.31 0.0400 
27.93 297.71 0.0400 
31.08 299.29 0.0400 
45.78 300.15 0.0400 
87.71 306.02 ----- 
Longitudinal Slope: 0.0045 ft/ft 

Flow 675.0000 cfs 

Result Parameters 
Depth 6.0293 ft 

Area of Flow 164.2156 ft^2 
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Wetted Perimeter 77.5225 ft 

Hydraulic Radius 2.1183 ft 

Average Velocity 4.1105 ft/s 

Top Width 75.3811 ft 

Froude Number:  0.4908  

Critical Depth 4.4255 ft 

Critical Velocity 8.7303 ft/s 

Critical Slope: 0.0186 ft/ft 

Critical Top Width 32.66 ft 

Calculated Max Shear Stress 1.6930 lb/ft^2 

Calculated Avg Shear Stress 0.5948 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0400  

Channel Analysis: Bridge Channel 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 305.44 0.0400 
0.00 304.61 0.0400 
5.41 304.61 0.0400 
21.38 294.71 0.0400 
23.88 294.50 0.0400 
26.38 294.71 0.0400 
41.31 303.91 0.0400 
47.59 303.91 0.0400 
47.59 304.78 ----- 
Longitudinal Slope: 0.0045 ft/ft 

Flow 84.0000 cfs 
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Result Parameters 
Depth 2.7971 ft 

Area of Flow 24.2901 ft^2 

Wetted Perimeter 14.8594 ft 

Hydraulic Radius 1.6347 ft 

Average Velocity 3.4582 ft/s 

Top Width 13.3718 ft 

Froude Number:  0.4522  

Critical Depth 1.8549 ft 

Critical Velocity 6.3991 ft/s 

Critical Slope: 0.0242 ft/ft 

Critical Top Width 10.32 ft 

Calculated Max Shear Stress 0.7854 lb/ft^2 

Calculated Avg Shear Stress 0.4590 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0400  

Channel Analysis: US RR Bankfull 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
0.00 300.22 0.0400 
2.30 297.38 0.0400 
17.50 297.80 0.0400 
20.40 300.11 ----- 
Longitudinal Slope: 0.0043 ft/ft 

Flow 210.0000 cfs 
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Result Parameters 
Depth 3.0127 ft 

Area of Flow 50.4327 ft^2 

Wetted Perimeter 23.0232 ft 

Hydraulic Radius 2.1905 ft 

Average Velocity 4.1640 ft/s 

Top Width 20.4000 ft 

Froude Number:  0.4667  

Critical Depth 1.9511 ft 

Critical Velocity 7.1241 ft/s 

Critical Slope: 0.0222 ft/ft 

Critical Top Width 18.70 ft 

Calculated Max Shear Stress 0.8084 lb/ft^2 

Calculated Avg Shear Stress 0.5878 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0395  

Channel Analysis: US RR Bankfull 2 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
6.90 300.50 0.0400 
8.50 296.80 0.0400 
18.80 296.30 0.0400 
20.40 298.20 0.0400 
28.50 298.70 ----- 
Longitudinal Slope: 0.0043 ft/ft 

Flow 210.0000 cfs 
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Result Parameters 
Depth 3.5691 ft 

Area of Flow 51.9085 ft^2 

Wetted Perimeter 25.4243 ft 

Hydraulic Radius 2.0417 ft 

Average Velocity 4.0456 ft/s 

Top Width 21.3272 ft 

Froude Number:  0.4570  

Critical Depth 2.5589 ft 

Critical Velocity 6.8661 ft/s 

Critical Slope: 0.0236 ft/ft 

Critical Top Width 20.89 ft 

Calculated Max Shear Stress 0.9577 lb/ft^2 

Calculated Avg Shear Stress 0.5478 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0388  

Channel Analysis: DS RR Bankfull 
Notes:  

Input Parameters 
Channel Type:  Custom Cross Section 

Cross Section Data 
Station (ft Elevation (ft) Manning's n 
22.90 295.90 0.0400 
25.30 293.80 0.0400 
39.00 292.50 0.0400 
40.10 295.20 0.0400 
57.00 296.00 ----- 
Longitudinal Slope: 0.0067 ft/ft 

Flow 210.0000 cfs 
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Result Parameters 
Depth 3.5806 ft 

Area of Flow 53.6787 ft^2 

Wetted Perimeter 37.0462 ft 

Hydraulic Radius 1.4490 ft 

Average Velocity 3.9122 ft/s 

Top Width 34.1000 ft 

Froude Number:  0.5495  

Critical Depth 2.5391 ft 

Critical Velocity 7.4811 ft/s 

Critical Slope: 0.0231 ft/ft 

Critical Top Width 16.15 ft 

Calculated Max Shear Stress 1.4970 lb/ft^2 

Calculated Avg Shear Stress 0.6058 lb/ft^2 

Composite Manning's n Equation:  Lotter method 

Manning's n:  0.0398  
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PROJECT NAME: UPPER TYONEK CK FISH PASSAGE CROSSING REPLACEMENT; ADF&G #20601534
Comments and Reponses

DATE: 12/16/2025
REVIEWER: US Fish and Wildlife Service

Confirmation of action taken on comment by:

1

Swe
Item 
No.

Page 
No.

Section Reviewer Comment Response

1) B1 Road 
Typicals

FWS
KV

Typical sections call for Borrow, Type B, which doesn’t cap material size (unless you provide 
a special provision to). Since there’s no surfacing course, do you want to call for restricting it 
from having any rocks larger than a certain size within the top 6”?

2) B1 Road 
Typicals

FWS
KV

Most vehicles are >6’ wide, so two 5’ travel lanes seem odd. Might make more sense to just 
call it a single-lane 10’ wide road crowned in the middle at 3% except where superelevated; ie 
eliminate “TRAVEL LANE” from the dimension. 

3) B1 Reveg 
notes

FWS 
KV

Consider rephrasing note 4 to make clear that topsoil and seed goes where the salvaged 
grubbing material doesn’t go, rather than on top of. Maybe something like, “REUSE 
SALVAGED VEGETATIVE MAT AND GRUBBING MATERIALS AS MUCH AS 
PRACTICABLE. PLACE 6 INCHES OF TOPSOIL AND SEED TO RESTORE 
REMAINING AREAS OF DISTURBANCE.” Or eliminate entirely; as this is addressed on 
the revegetation plan as well. 

4) D1 Stream 
substrate 
gradatio

ns

FWS 
KV

Fine material gradation is very detailed and tight; how closely is contractor expected to meet 
this? While this level of detail is helpful for coming up with a bed mix and great to see in an 
H&H report, I recommend simplifying and relaxing for purposes of the construction contract.  
Recommend simplifying to 5 sizes maximum, perhaps 3”, 1.5”, 0.75”, #4, #10.  Likewise 
eliminate 0% passing 3” for the coarse gradation – no need to reject dusty cobbles due to the 
presence of fines. 

Also recommend providing tolerance, either in the specifications or by providing a range of 
acceptable % passing in the table. I think the H&H report states that a substrate mix 
sufficiently close to the target gradation can be prepared using 30% Class I riprap, 30% Ditch 
Lining, and 40% structural fill – this info should be provided somewhere in the contract 
documents.

1/7 HDR: After discussions with 
USFWS, ADF&G, and TBC on 
12/23/2025, it was agreed that the 
streambed gradation will consist of 
materials outlined in the Alaska 
DOT&PF standard specifications.
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5) D1 1/D1
Stream 

typical at 
bridge

FWS
KV

Discuss: Channel typical section under the bridge does not match channel typical section 
shown in abutment stability calculations in H&H report appendices. Typical as shown in plans 
appears to be more stable given the Class II riprap extending below the channel bed. Open to 
discussing a simplified typical section under the bridge (ie simple ~2:1 Class II riprap slopes 
extending below the bed, no banks). With such a small space available for floodplain benches, 
I don’t have confidence that banks built out of stream substrate material will be stable; could 
just end up with a wide flat section through here. There isn’t enough room to build proper 
benches with stable material. 

By installing a bridge that provides bankfull span at the floodplain elevation we’re still getting 
much better ecological outcomes than we would with a slightly wider embedded culvert: 
☑ Shorter covered/straightened stream lengths
☑ Greater hydraulic capacity  
☑ Smaller construction footprint

1/7 HDR: The channel typical sections 
provided with the abutment stability 
calculations in the H&H report 
appendix were not updated along with 
the rest of the calculations. In next 
submittal, images and areas of channel 
typical section will match what is in 
the plans.

6) D1 2/D1
Stream 
channel 

plan

FWS
KV

H&H report recommends 4’x4’ rock clusters, not shown on D2. 

If rock clusters added, consider using Class I rather than Class II as recommended in H&H 
report.. In a culvert I would be all-in on Class II for the rock clusters; the idea behind this 
comment is to make them sacrificially weaker to fail earlier than the abutment protection. 

Alternatively use Class II pieces more like habitat rocks, have them “float” in the bed rather 
than tie into the riprap abutment protection. Isolate from the abutment protection with a 
weaker layer in-between. 

1/7 HDR: After discussion with 
USFWS, ADF&G, and TBC on 
12/23/2025, the 4’x4’ rock clusters 
originally called for will be replaced by 
Class I riprap habitat rocks spread 
throughout the streambed.

7) D1/D2 1/D1
1/D2

Stream 
typicals

FWS
KV

Please provide a non-level bottom to the channel, (ie V-shape) especially if no rock clusters or 
other forcing features are included. 

None of the cross sections of the existing stream have level beds, all have a deepest point. 

1/7 HDR: After discussion with 
USFWS, ADF&G, and TBC on 
12/23/2025, a slight V-notch will be 
incorporated to channel bottom.

8) D2 1/D2 FWS 
JL

Sheet D2: No willows are shown planted between top of brush layer and veg mat. Also, Bank 
Reconstruction Notes reference ADFG’s 2005 Streambank Revegetation and Protection Guide 
pages for reference. This guide has been updated as of 9/2025  
(https://www.adfg.alaska.gov/index.cfm?adfg=streambankprotection.main). If the updated 
guide is used then the page numbers referred to in the Bank Reconstruction notes need to be 
updated as well.
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9) D2 1/D2
Built 

channel 
dimensio

ns

FWS
KV

Typical seems to show constructing a 20’+ bankfull width channel whereas plans shown 17’ 
elsewhere. Please provide a vertical dimension from thalweg to top of reconstructed bank.
This is very helpful for field verification. Detail showing 3’ to the coir log top + brush layer 
(~15”) + veg mat (~12” inches) = pretty deep channel.

I wanted to verify the final constructed channel bankfull area isn’t too large (doesn’t exceed 
bankfull area measured in reference reach); please see comment regarding H&H summary 
with bankfull areas and depths. 

1/19 HDR: The depth from the thalweg 
to the top of the coir log is 2.5-ft. 
Depth from thalweg to top of 
reconstructed bank is 3.5-ft, as the 
brush layering was removed and the 
vegetative mat moved down to replace 
it. The bankfull area of the cross-
section (including the vegetative mat 
above the coir log) is 42.8 sq. ft. It is 
slightly larger than the median but 
within the range of measured values. 

10) H&H Table 3 FWS
KV

H&H report provides “Bankfull Mean Depth” based on survey data, replacing field 
measurements. Thank you for providing this. The definition provided in the footnote sounds 
like what is typically called “Bankfull Max Depth” ie the vertical distance from the bankfull 
elevation to the thalweg. Typically “Bankfull mean depth” is a calculated value equal to the 
bankfull area divided by the bankfull width. A quick-and-dirty field approximation is the 
vertical distance from bankfull to the edge of the channel bed (ie base of bank).

HDR: please provide a target bankfull area and bankfull mean depth (per my definition above) 
to TBC for use in verifying/adjusting design cross sections. I’d say use the median or average 
(whichever is lower) for bankfull area unless the smallest typical section is the one specifically 
selected to replicate. TBC: please try to adjust the channel typical section to get roughly the 
same bankfull area, bankfull mean depth, and bankfull width. It’s OK if the typical section 
bankfull area is a bit smaller than the cross section area of the reference reach. It’s OK if the 
typical section bankfull width ends up a bit wider than in the reference reach. Sometimes it’s 
impossible to get bankfull mean depth to match (esp in E channels with low W/D ratio), but 
closer is better if aggradation or incision is a concern.  

1/7 HDR: Bankfull width, max depth, 
area, and mean depth have been 
calculated for each reference reach 
design cross section. The average and 
median of each parameter was 
calculated, and the smaller of the two 
is the target value for each parameter to 
be incorporated into the design cross 
sections.

11) D2 1/D2
Veg mat 
detailing

FWS
KV

Uppermost annotation on detail is redundant to dimension provided. Recommend simplifying 
to: 
SALVAGED VEGETATIVE MAT, 12” THICK (TYP) or
SALVAGED VEGETATIVE MAT, 6” MINIMUM THICKNESS or 
SALVAGED VEGETATIVE MAT, 6”-15” THICK
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12) D2 Notes FWS
KV

Note 9: Eliminate “supplement with topsoil to achieve 6”. The topsoil supplementation option 
came from when veg mat was required to be 12” thick, and contractors were allowed to 
supplement with topsoil to achieve 12” thick if it was slightly thinner. But we often see banks 
constructed too high, and since too-low banks are better than too-high banks, I’ve been asking 
for the topsoil to be eliminated. My vision is: 
-Engineer designs banks assuming 12” thick veg mat, but provides tolerance allowing +3” 
to -6” depending on local veg mat. 
-Contractor tries to salvage 12” thick veg mat, but has permission to roll with anything from 
6” to 15”
Suggested revising to something like: SALVAGE VEGETATIVE MAT FROM THE 
DISTURBED AREA OR LOCAL AREA. ACTUAL ALLOWABLE THICKNESS IS 6” TO 
15.” INSTALL SALVAGED VEGETATIVE MAT OVER ENTIRE LENGTH OF 
DISTURBED OR RECONSTRUCTED STREAMBANKS. 
(coordinate this language with annotation revision)

13) D2 Titles FWS
KV

Consider changing both the sheet title and the detail title to “CHANNEL 
RECONSTRUCTION.” This sheet isn’t at the bridge, and the detail shows more than the bed 
or the banks: it includes both! 

14) F1/D1 Pullout FWS
KV

Is there adequate sight distance? Might only need one pullout rather than two. Recommend 
adding signs: 2x One lane bridge, 1x “yield to oncoming traffic”, and I think 1x that’s the 
opposite of “yield” like “proceed with caution.” At a very minimum the 1-lane bridge sign for 
both directions. 

These pullouts are also quite generously sized. If both are expected to be necessary for 
construction anyway, may as well show in the plans so that TNC gets to keep both. But you 
could potentially shorten one of them (probably the one farther from where the contractor will 
be coming from)

15) F1 Riprap FWS
KV

Should riprap extend on upstream end to armor where the diversion channel gets cut through 
the embankment, or otherwise be included in the “plug”? Or maybe some other, locally 
available materials, ie some salvaged woody material. 
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16) F2/B1 Alignme
nt and 
super-

elevation

FWS
KV

F2 – Provide curve data for proposed road alignment and include superelevation. 

B2 – Once you provide superelevation design, update typical section/notes. 

Road probably isn’t as segmented as shown, the segments shown on the basemap are likely 
just straight lines connecting survey points. Recommend redrawing existing road edges on 
basemap with a spline. To determine curves, draw short lines connecting the road edge survey 
points to the nearest survey point on the opposite shoulder in a no-plot layer. Then find best-
fit curves through the midpoints. If you can get aerial imagery to match up with your 
basemap, that can be helpful for looking at the bigger picture of the curves.

Since the road profile will be brought up, it will bury the existing cross slope, which probably 
represents grading operations more than any original design. Figure out the “ideal” 
superelevation design for the existing alignment, then adjust so that the bridge isn’t within 
runout or runoff. Figure out what you want built, then provide the information to build it. 

17) F2 Road 
profile

FWS
KV

Design road profile puts lowest point at bridge end, concentrating sheet flows right at the 
joint/seam with gravel.  It would be better to put the lowest point further north as a sag vertical 
curve, and have the bridge grade match the road grade at the connection. 

18) Q2 Note 1 FWS
KV

To me this reads as though the contractor could or should wait until after substantial 
completion to install the final stabilization, rather than as each small area of disturbance gets 
to it’s final grading. Note 5 on Q1 already covers this well with “finish-as-you-go.” Also
“install” doesn’t acknowledge that oftentimes much of the final stabilization isn’t just 
installed, it’s grown. Recommend revisiting Note 1 on Q2 for clarity. 

19) Q2 Note 2 FWS 
KV

This sounds like you’re directing the contractor which direction to work (ie starting at 
embankment and then working upstream and downstream) and providing 
methods/sequencing. Recommend rephrasing to: INSTALL SALVAGED VEGETATIVE 
MAT ALONG ALL DISTURBED STREAMBANKS, 4’ WIDE MINIMUM OR AS WIDE 
AS REQUIRED TO UTILIZE ALL STOCKPILED VEGETATIVE MAT. STABILIZE 
REMAINING AREA OF DISTURBANCE WITH 6” TOPSOIL AND SEED.

20) Q2 Note 4 FWS
KV

Replace “culvert infill material” with “stream substrate material” since there is no culvert. 

21) Q2 Note 6 FWS
KV

Add, “, MAXIMIZE WOOD-TO-SOIL CONTACT AS FEASIBLE.” The purpose, to “aide in 
reseeding efforts and establishment of riparian habitat” is correct but arguably not necessary; 
could delete. 
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22) Q2 Note 7 FWS
KV

Not sure what information or instruction this note provides. 

23) Q2 Note 8 FWS
KV

Q2, Note 8: Appreciate this addition. Option to a pay item in the bid schedule & spec for a 
few hours of operated excavator time (thumb attachment required) to install habitat features 
not shown on the plans using salvaged or excess materials at the direction of the engineer or 
onsite habitat restoration specialist. 

24) Q2 Sapling 
notes

FWS
KV

Sapling notes seem to contradict D1 bank reconstruction note 6 and possibly another note I 
saw somewhere directing # of saplings to install per 1,000 SF. 

25) D1/
bridge

Bridge 
abutment 

FWS The sloped excavation limits below the concrete abutment sills shown on D1 give me pause. 
I’m more used to seeing a flat bench dug into in-situ soils, whether right below the sill or 
several feet lower (and wider) for soil improvements. Consider updating if appropriate, and 
potentially providing additional details for abutment soil preparation. 

26) Bridge Bridge 
info 
TBD

FWS 
KV

Discuss: There’s lots of information not yet provided regarding the bridge. What will be 
provided in the final design plans or specifications versus what will the manufacturer be 
required to provide? 

Concrete abutment/sill design & dimensions, reinforcing details
Material requirements for bridge (ie structural steel, deck materials, anchor bolts, 
elastomeric pads, concrete, reinforcement)
Design requirements for bridge (ie AASHTO LRFD)
Design loading/requirements (dead load, live load, wind load, seismic design criteria, rail 
purpose & loading)
Minimum allowable assumed bearing capacity for abutment soils
Any additional foundation soil improvement required? IE compaction of in-situ soils, 
replacement of in-situ soils with better soils, placing a layer of geotextile & Select A 
filled geocell stabilization mat over the prepared abutment soils prior to placing concrete 
footer.  
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27) Bridge Details FWS 
KV

Recommend adding one or more bridge-focused detail sheets.  Provide hydraulic summary 
somewhere in the plans and label low chord elevation on D2 or bridge-focused equivalent. 
Provide bridge layout points (X, Y, Z) for the four corners of the bridge on F1/F2 or bridge 
details. Provide detail on the abutments, ie: 
How to prepare soils for the precast concrete abutment sills. Soils memo recommends 
improving the top 2 feet with geotextile following the deep patch method. 
Minimum offset from edge of bench to face of sill.
As shown in the details, the riprap slope “kisses” one concrete abutment but is offset from the 
other, unclear why. Typically there’s a minimum offset distance from bottom of concrete to 
that grade break; provide dimensions on that bench if it’s required for this application. 

28) Bridge Selection FWS
KV

Discuss: The plans and soils memo discuss using a temporary bridge for short-term
installation. Why is that? 

29) Bridge Compon
ents

FWS Details don’t show any sort of wingwalls at the bridge ends (essentially [ shaped concrete 
pieces that sit astride the sills and sandwich the bridge, retaining road soils from falling in 
between the girders). Are they not required for a “temporary” bridge model? 

30) 65% 
Drawin

gs

Road 
Design

J. 
Hunter 
(NRCS)

The southern approach is on a steep grade. The inclusion of ditches with armored outlets, and steeper 
cross slope may help reduce the potential for erosion similar to what occurred on the Lower Tyonek 
build.

31) 65% 
Drawin
gs

D1, 
Bridge 
Section

J. 
Hunter 
(NRCS)

I would like to see the rip rap come right up to the footer. There's a "gap" on the right side.

32) 65% 
Drawin

gs
D2

J. 
Hunter 
(NRCS)

Clarifying, the streambed material not under the bridge is all native material? 1/16 HDR: The streambed under the 
bridge and in the sections marked for 
reconstruction will consist of the 
design streambed mix.

33) 65% 
Drawin

gs
F1

J. 
Hunter 
(NRCS)

consider showing transition from designed streambed material to native streambed material. 1/7 HDR: HDR will work with TBC to 
add a transitional channel cross 
section.

34) 65% 
Drawin

gs
F1

J. 
Hunter 
(NRCS)

Is there a better way to tranition the downstream stream reconstruction? The 3.33% part will probably 
not transition well to the existing streambed.

35) 65% 
Drawin

gs
Q2

J. 
Hunter 
(NRCS)

Include points for the toe of the riprap treatment.
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36)

H&H

pg. 42, 
App. B, 
1% AEP 

Sediemnt 
Sizing

J. 
Hunter 
(NRCS)

40% course and 60% fine is too fine and lowers design D50 to 1.5". Drawings call out "Riprap Class II Fill 
VOIDS w/..." which is OK as long as there's no intention of specify the gradation represented by this 
calculation. I would assume the riprap treatment to not be well graded and a fuller thompson 
calculation unneccessary.

1/7 HDR: After discussions with 
USFWS, ADF&G, and TBC on 
12/23/2025, it was agreed that the 
proposed streambed material gradation 
will get overall smaller to resemble the 
Fuller-Thompson and upstream pebble 
count gradation. This is to make the 
design streambed material more like 
the existing streambed material. 
Because the streambed material at this 
crossing does not directly impact the 
stability of the bridge (since the 
abutment protection will go under the 
streambed material), getting the 
proposed gradation closer to the 
existing streambed’s was preferred. 
Overall, the aim of the proposed 
streambed mix is to prepare a gradation 
that better matches the existing 
streambed while maintaining a level of 
stability that prevents the placed 
material from scouring out.

1/28 HDR: After determining that the 
upstream sediment is not mobile, the 
streambed gradation was sized to be 
stable at the 2% AEP event. This 
strikes a balance between the sizing 
logic described above and following 
the USFWS guidance, which states 
that if there is not a sufficient upstream 
supply of sediment, the design stream 
substrate should be sized to the 1%
AEP flood.

37) 65% 
Drawin

gs

Road 
Design

J. 
Hunter 
(NRCS)

The southern approach is on a steep grade. The inclusion of ditches with armored outlets, and steeper 
cross slope may help reduce the potential for erosion similar to what occurred on the Lower Tyonek 
build.
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Montoya, Jacob

From: Valentine, Kirsten R <kirsten_valentine@fws.gov>
Sent: Friday, January 30, 2026 8:07 AM
To: Turletes, Irene; Mazzacavallo, Michael G (DFG)
Cc: Montoya, Jacob; talley; 10436483_TBC Tyonek Fish Passage 2025
Subject: RE: [EXTERNAL] RE: Upper Tyonek Stream Substrate Design

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 
 
Yes, if the existing bed isn’t mobile, I agree that the substrate should be sized to be stable. If this were 
inside a culvert I would suggest that it be sized to be stable at the Q100. However since we’re working 
under a bridge rather than inside the culvert, I like the idea of the streambed substrate being smaller than 
the Class II abutment protection riprap (better to “fail” downward which may still fill back in over time or 
just be a pool, than “fail” outward and lose the abutment protection).  
 
I’m open to other perspectives, but from my first hot take, this is a reasonable approach.  
 
Kirsten Valentine, P.E.  
Supervisory Civil Engineer (Fish Passage) 
  
(907) 217-8454 
Out of office: 2/19-2/23 
  
Dena'inaq ełnen'aq' gheshtnu ch'q'u yeshdu.  
I live and work on Dena’ina land.  
  
  
  
  
From: Turletes, Irene <Irene.Turletes@hdrinc.com>  
Sent: Thursday, January 29, 2026 6:20 PM 
To: Valentine, Kirsten R <kirsten_valentine@fws.gov>; Mazzacavallo, Michael G (DFG) 
<michael.mazzacavallo@alaska.gov> 
Cc: Montoya, Jacob <Jacob.Montoya@hdrinc.com>; talley <talley@tbcak.com>; 10436483_TBC Tyonek Fish Passage 
2025 <10436483_TBCTyonekFishPassage2025@hdrinc.com> 
Subject: RE: [EXTERNAL] RE: Upper Tyonek Stream Substrate Design 
 
Hey all, 
 
In our final reporƟng QC – we found an error in our slope for determining bed mobility. This has been addressed, but now the exisƟng 
bed is NOT mobile. Because of this, we would like to revise the streambed substrate to be stable in the 2% AEP (50-year). This will 
change the streambed substrate to a 1/3 each mix of Class I riprap, Ditch lining, and structural fill.  
 
Let us know if this sounds reasonable to you and we’ll finalize the report tomorrow. I’ll be out of office, but Jacob will be working with 
others in our office to wrap this up if you have any quesƟons! 
 

 You don't often get email from kirsten_valentine@fws.gov. Learn why this is important   
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Thanks! 
 
Irene Turletes, PE 
D 907.644.2099  M 907.306.8342 

hdrinc.com/follow-us 
 
 

From: Valentine, Kirsten R <kirsten_valentine@fws.gov>  
Sent: Friday, January 16, 2026 6:29 AM 
To: Turletes, Irene <Irene.Turletes@hdrinc.com>; Mazzacavallo, Michael G (DFG) <michael.mazzacavallo@alaska.gov> 
Cc: Montoya, Jacob <Jacob.Montoya@hdrinc.com>; talley <talley@tbcak.com> 
Subject: RE: [EXTERNAL] RE: Upper Tyonek Stream Substrate Design 
 
CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 
 
I support this approach.  
  
Kirsten Valentine, P.E.  
Supervisory Civil Engineer (Fish Passage) 
Acting Habitat Restoration Branch Lead 12/19/25-1/9/26 
  
(907) 217-8454 
Out of office: 12/23/25-12/28/25 
  
Dena'inaq ełnen'aq' gheshtnu ch'q'u yeshdu.  
I live and work on Dena’ina land.  
  
  
  
From: Turletes, Irene <Irene.Turletes@hdrinc.com>  
Sent: Thursday, January 15, 2026 6:12 PM 
To: Valentine, Kirsten R <kirsten_valentine@fws.gov>; Mazzacavallo, Michael G (DFG) 
<michael.mazzacavallo@alaska.gov> 
Cc: Montoya, Jacob <Jacob.Montoya@hdrinc.com>; talley <talley@tbcak.com> 
Subject: [EXTERNAL] RE: Upper Tyonek Stream Substrate Design 
  

  

 This email has been received from outside of DOI - Use caution before clicking on links, opening 
attachments, or responding.   

  

Happy 2026! 
  
Just wanted to follow up with all on our meeƟng from December 23rd on Upper Tyonek - how is that already three weeks ago?!? 
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We discussed the stream substrate design and as a group, determined that we were all comfortable decreasing the stream substrate 
gradaƟon to beƩer match the upstream pebble counts and decrease the types of material needed to create the substrate. This is also 
supported by the upstream material being mobile at larger events, which will allow mobilized sediment to be replenished. 

Please confirm your agreement with the following sediment gradaƟon:
Mobilee att Q50
50%% Ditchh lining
50%% Structurall fill
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AAss aa reminder,, thiss iss whatt wee startedd with:
Stable at Q50
30% Riprap Class I
30% Ditch lining
40% Structural fill
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Jan 10, 2024 

 

Alaska USFWS Fish Passage Design Review Checklist 

Document purpose: Provide minimum guidelines for design review of fish passage projects in 
the state of Alaska by the USFWS. This document is NOT a template, but a checklist of 
minimum information recommendations for fish passage design documents. 

H&H Report:

Introduction and Objectives Information

Project Introduction and Description

o Project type and purpose, river name, roadway name, vicinity map 

o Objectives clearly listed

Site Assessment and Existing Conditions Information

Site Description 
o Existing site location and description of mainstream flow path

Stream conditions in immediate vicinity
Nearby crossings and utilities

o Existing crossing condition including size, type, material, slope, length, depth of 
fill to roadway above culvert, alignment

o Reconnaissance level map of the stream cross-section, plan, profile, noting 
representative width and depths, grade control and other geomorphic features.

Channel Geomorphology
o Existing culvert setting, long profile long enough to show that the chosen vertical 

alignment will tie into the stream outside of the area of impact or area of potential 
instability, what is going on at crossing zoomed out enough to see slopes, 
sinuosity etc.

Long profile at crossing including at least 3 stable grade controls upstream 
and downstream.
Slope at crossing, slope upstream, and slope downstream
This can be included in body of report or appendix

o Stability analysis narrative
Discuss lateral and vertical stability. Is the reach stable?
If instability is present, is it localized or system-wide?
Can the cause and effect relationship of the instability be identified?
Is this site suitable for a crossing?
Structure treatments to address stability concerns?

Reference reach information:
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o Brief reference reach narrative including location (up or downstream of crossing), 
valley type, general watershed description, constraints (such as development, 
historical landuse, landownership, geology etc)

Reference reach length, slope, bankfull width measurements, bankfull 
depth measurements and floodplain width measurements should be clearly 
listed

o Reference cross section information including dimensions and location
o Bankfull discharge 
o Channel classification
o Long Profile (20xwBKF min) with bankfull calls, thalweg and water surface slope
o Key pieces count
o Crossing photos and reference reach photos
o Photos of cross sections
o Field map or sketch

Existing Sediment Gradation
o Pebble count for full length of reference reach
o Pebble count at reference cross section
o Pebble count upstream of crossing (if the reference reach is upstream of the 

crossing, then the reference reach pebble count is fine).

Hydrologic Analysis Information

Watershed Information
o Basin size and location
o Major tributaries 
o Major land use including major upstream sources of sediment if applicable
o Delineation basin map if applicable

Flood flow predictions Q2 through Q100, minimum.
Bankfull verification against gage data, Q2, regional curve 
Hydrology calculations and methods should be clearly described with work shown

o Method/methods used
o Did analysis consider future development plans?
o Did analysis consider climate change over structure life?

Hydraulic Analysis Information

Hydraulic analysis of existing and proposed crossing.
Culvert sizing analyses and scour
HW/D ratio of existing and proposed crossing
Road overtopping flow

Proposed design components

Determining ultimate stream alignment, channel geometry, slope and profile for long-
term stability and habitat.
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Investigate roadway grade, fill height and width.
Identify utilities and relocation needs
Design and locate new crossing and culvert width, length, type, skew.
Provide recommendations/options for channel complexity elements both through the 
crossing and outside the crossing (habitat boulders, rock clusters, rock bands, large wood 
etc..)
Provide recommendations to project owner and agencies on construction tolerances for 
culvert invert elevations and channel dimensions to aid in construction.

Substrate design

Stream substrate gradation for new culvert infill material
Sizing of material for channel complexity elements such as steps, habitat boulders, rock 
clusters, rock bands and other grade control structures

Design Sheet Set Review:

15% or 35% Concept Design (often included within the H&H report)

Culvert or bridge horizontal alignment
Constructed channel horizontal alignment
Crossing structure longitudinal profile (include upstream and downstream grade controls and 

constructed channel tie in locations in the profile).
Longitudinal profile to include existing ground and proposed profile
Culvert length – confirm this is reasonable. Culverts should be as short as 

possible. Shorter culverts are better for sediment transport, debris movement, 
channel morphology and fish passage. Long culverts can cut off side channels 
especially in wetland complexes.

Proposed constructed channel cross section with dimensions
Proposed culvert cross section with road cover requirement
Topo survey with location of utilities

The purpose of this review is to focus on big picture decisions: 

Does the design approach make sense? Is the project heading in the right direction? Are 
the tradeoffs acceptable?
What major decisions remain? How will they be made and who should be involved?
Challenging stream alignment & profile decisions, are BFW and slope correct?
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Does the selected structure make sense?
Who/what will be impacted by the project? (traffic, utilities, landowners, cultural 
resources)
What will it take to build the project? (road closure, diversion, crane, specialty materials 
or equipment)
Are we going to need way more money than originally expected?

65% Design (include elements of the concept design plus the following):

Cover sheet with vicinity map
Legend
General notes and estimated quantities
Quantity of fill below the Ordinary High Water Mark (provide revised quantity again within 3 

weeks after 65% review meeting and again at 95%)
Civil site plan
Construction limits and area of disturbance are clearly identified. Confirm construction limits 

are reasonable. 
Channel cross sections inside and outside of crossing structure with dimensions and detail
Streambank reconstruction methods – treatments for lateral stability
Stream substrate plan with location of Ordinary High Water Mark
Channel bed features in plan view (eg. rock clusters, rock bands, step-pools)
Large wood layout when applicable (habitat elements)
Grade control structures for vertical stability (as needed)
Revegetation plan
Detour road plan showing a realistic detour road layout (unless road will be closed)
Diversion plan showing projected excavation area for new pipe and realistic diversion 

channel layout. (not stamped)
Road horizontal alignment and centerline profile
Site plan with utilities, ROWs, private property, etc.
Temporary construction easements
Engineer’s cost estimate
Special provisions

Major decisions have already been made; the purpose of this review is to focus on mechanics: 

Were the concerns and major decisions from the concept design adequately dressed? 
What are the full extents of construction impacts? Is there a plan for all of them?
Have all conflicts been identified, with an idea of how to address them?
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Is (or will there be) sufficient detail in place to build and inspect the project?
(Placeholder tables & sheets common)

Do the specifications meet project goals and objectives? 
What minor decisions remain? Talk about how they will be made and who should be 

involved.
Are we ready to start permitting? If not, what needs to be addressed in order to begin?
Do we need more money?

*This is a good place to start permits on most projects. Recommend that permits should be in 
place before going to bid if possible. 

95% Design (include elements of concept and 65% design plus the following):

Cover sheet
Estimate of quantities on drawings (each material gradation should be broken out)
Survey Control
Point tables for road, culvert, channel

provide stationing of existing and new culvert for field locating tie ins
Road cross section
Road surfacing detail
Streambank details

Culvert to streambank transition
Cross sections for each streambank treatment

Channel bed feature details and cross sections (eg. rock clusters, rock bands, step-pools,
bankfull bench)

Clear dimensions needed for construction 
Large wood structure details when applicable
Step by step instructions for toewood, rootwads, brush layers, livestakes, etc.
Seed mix
Demolition plan
Erosion and sediment control plan
Erosion and sediment control details (silt fence, straw wattles, etc).
General notes
Sheet notes
Diversion channel cross section

Trash pumps >100ft? from stream 
Collar armor or headwall details
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Note on filling voids in collar armor
Guardrail should be used on culverts with headwalls even if not required per 

code because of public safety perception.
Thaw pipe details & other details as required (ex: guardrail hardware, concrete footing)
Engineer’s cost estimate
Bid Schedule
Special Provisions
General provisions (if applicable)
Standard notes: washing in the fines, filling the voids, etc.
Substrate size tables
Substrate placement in plan view
Substrate depth in cross sections
Quantity of fill below the Ordinary High Water Mark

The purpose of this review is to focus on buttoning up the details:

Were the concerns and decisions from 65% design adequately addressed?
Have all of the conflicts and impacts been addressed, or are expected to be soon?

(ROW needs, utility agreements, permits)
Do all the details and instructions agree with each other?
What minor details need to be wrapped up – how will they be addressed? 
Are roles and decision responsibilities clear?
What will the bidding process look like, what needs to be wrapped up before it bids?
Do we have enough money? 
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U.S. Fish and Wildlife Service, Alaska Region Version 10/25/2021 
 

National Historic Preservation Act Section 106 Review of Project

Cultural Resources (CR) Staff Section 106 Review:

Date Request Received: July 1, 2022 

Project Name: Tyonek Fish Passage

CR Project Number: 2022-072 

CR Staff Reviewer: Jake Adams, Archaeologist

CR Staff Notes: Describe salient points of project description and any other pertinent information
This project will occur at Fish Passage site 20601534 on Tyonek Creek within an existing, active, roadbed. Instream 
barriers such as rebar and grates will be removed, and the existing culvert will be replaced with an arch culvert in the 
same location to create continuous instream habitat. There will be no new ground disturbance associated with this 
project and everything will occur within the original culvert footprint (PL provided detailed photos of the culvert).

Type of Review: Literature/Archival

CR Review Results: 
This undertaking occurs within the footprint of an area of previous, extensive, disturbance. There are no known 
archaeological sites within one mile of the project area. Based on this the undertaking has a finding of no historic 
properties affected.

Other Instructions: 
NHPA Section 106 review is complete.

Section 106 Finding: No Historic Properties Affected

Regional Historic Preservation Officer Use Only:

RHPO Comments:

Section 106 Finding Approved:  

_______________________________________ _____________________ 

Jacob S. Adams Date
Archaeologist 
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From: Swenson, Nicole Y
To: Adams, Jacob S
Subject: Re: Tyonek TCD Agreements - NHPA Compliance
Date: Tuesday, June 20, 2023 10:09:26 PM
Attachments: image002.png

image003.png

Fantastic, thanks, Jacob!

Nicole

Get Outlook for iOS

From: Adams, Jacob S <jacob_adams@fws.gov>
Sent: Tuesday, June 20, 2023 8:11:53 AM
To: Swenson, Nicole Y <nicole_swenson@fws.gov>
Subject: RE: Tyonek TCD Agreements - NHPA Compliance

Good Morning Nicole-

Looking back at our records and the attachments you provided you are good to go on culverts
20601540 and 20601534. Those culverts were cleared for NHPA Section 106 in 2022. Let me know if
you need anything else from me.

Best,
Jake

Jacob S. Adams Ph.D., RPA
Archaeologist
US Fish and Wildlife Service, Alaska Region
1011 E. Tudor Rd.
Anchorage, AK 99503
406-223-5359 or Microsoft Teams
jacob_adams@fws.gov

From: Swenson, Nicole Y <nicole_swenson@fws.gov> 
Sent: Friday, June 16, 2023 4:30 PM
To: Adams, Jacob S <jacob_adams@fws.gov>
Subject: Tyonek TCD Agreements - NHPA Compliance

Hi Jacob,

I have two more agreements to process and am requesting your review when you have a moment. (I
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am struggling to determine what information or forms are useful to you, so please let me know if
you need something more/else!)
 
I attached previous determination for Lower Tyonek Creek Culvert and Fish Passage Agreement
Amendments for your reference.
I am not sure if we need to revisit this, but I thought I would run it by you and make sure the Upper
Tyonek Creek site is approved to move forward (construction not starting until 2024 at the earliest)
______________________________________________________________
Both agreements are with the Tyonek Tribal Conservation District doing fish passage/ culvert
replacement work.

One agreement is the 3rd year of a 5-year fish passage agreement.
The second agreement is a new BIL FY23 project to support design and construction of two of the
larger fish passage culvert replacement projects initiated by the previous agreement.
 
Both agreements are focused on replacing and installing fish-friendly culverts within the existing
roadbed on two projects on Tyonek Creek:

Lower Tyonek Creek (ADFG 20601540) culvert replacement construction is beginning in 2023
and will be completed in 2024. (Below this email I will paste our conversation from last year
about the lower Tyonek Creek Project.)
Upper Tyonek Creek culvert (circled in the map below, ADFG #20601534)  replacement will be
constructed in 2025. This will replace a double barrel culvert with a single, larger culvert
within the existing roadbed. No permanent stream diversion is anticipated.

All construction is anticipated to be within the existing road prism.
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Please let me know what else you might need from me.
Thanks and have a great weekend!
 
 
Nicole Swenson
 
Senior Aquatic Invasive Species Field Biologist
US Fish and Wildlife Service
4700 BLM Rd.
Anchorage, AK 99507
Work Cell: (907) 545-3249
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Conditional Use Permit 
Anadromous Waters Habitat Protection District 

Staff Report 
 

 
 
PC Res No. 2026-27 
Planning Commission Meeting: Monday, May 11, 2026 
Applicant Tyonek Tribal Conservation District 
Mailing Address 101 W Benson Blvd 
 Anchorage, AK 99503 
Legal Description T 11N R 12W SEC 1 SM AN US SURVEY 1865 ALL OF 

SEC 1 LYING WITHIN USS 1865 - MOQUAWKIE 
INDIAN RESERVATION 

KPB Parcel Number 21115043 
 
Project Description 

A Conditional Use Permit is sought pursuant to KPB 21.18 for the construction of bridge within 
the 50-foot Habitat Protection District of Tyonek Creek, as established in KPB 21.18.040.   
 
Background Information 

Improve fish passage on Tyonek Creek by removing barriers caused by undersized culverts and 
replacing them with a bridge.  
    
Project Details within the 50-foot Habitat Protection District 

 Placement of a 50 foot by 14 foot rolled girder bridge 
 Excavation of 1,140 cubic yards of materials and placement of 710 cubic yards of fill 

materials, to include rip rap, gravel and topsoil 
 Placement of 314 linear feet of coir logs and willow staking, with an additional 1,174 

square feet of vegetative mat  
 Planting 125 seedlings  

 
Findings of fact pursuant to KPB 21.18.081 Conditional Use Permit 

1. Portions of this proposed project are within the 50-foot habitat protection district as defined 
by KPB 21.18.040. 

2. Pursuant to KPB 21.18.081(B)(5), construction of transportation and utility infrastructure may 
be approved as a conditional structure/use within the habitat protection district.  
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3. Pursuant to 21.18.081(D) General Standards, staff finds that the proposed project meets the 
five general standards.  

4. Pursuant to KPB 21.18.020(A), this chapter was established to protect and preserve the 
stability of anadromous fish through controlling shoreline alterations and disturbances along 
anadromous waters and to preserve nearshore habitat. 

5. Pursuant to KPB 21.18.20(B)(5), one purpose of this chapter was established to separate 
conflicting land uses.  

6. The bridge design has been approved by US Fish and Wildlife Service (USFWS) and Alaska 
Department of Fish and Game (ADFG).  

7. 2022 site visit by HDR/ TDC showed that the culverts had a slight perch that may cause 
juvenile fish barrier at low flows.  

8. Construction work will be timed with USFWS and ADFG to limit disturbance to protect 
nesting migratory birds and fish spawning seasons.   

9. Pursuant to KPB 21.06.081(D)(3), the proposed work will occur on the applicant’s property 
and shall not have an adverse effect on adjoining properties.  

10. Pursuance to KPB 21.18.140 ORD 2025-12, the proposed project meets the definition of 
water dependent.  

11. The River Center found the application complete and scheduled a public hearing for  
Monday, May 11, 2026. 

12. Agency review was distributed on Wednesday, April 22, 2026. No comments or objections 
have been received from resource agencies to date. 

13. Pursuant to KPB 21.11.030, public notice was mailed to all property owners within a radius of 
300 feet of the project on Wednesday, April 22, 2026. A total of 1 mailing was sent. 

14. Pursuant to KPB 01.08.180 (B) (1) (3), public notice was posted. 
15. The applicant is currently in compliance with Borough permits and ordinances. 
 
Permit Conditions 

1. Construction techniques and best management practices shall be utilized to ensure that land 
disturbing activities do not result in runoff or sedimentation to Tyonek Creek. 

2. The bridge must be designed and installed to meet KPB floodplain requirements. 
3. The permittee shall minimize damage to all vegetation and shall revegetate all disturbed 

areas with native vegetation.  
4. For each tree removed, two seedlings less than 5.5-feet tall of a species native to the region 

will be planted within the 50-foot HPD.  
5. Storage or use of fuel is prohibited within 50-feet of any open water. 
6. The River Center shall be notified at least 3 days prior to the start of the project. 
7. If changes to the approved project described above are proposed prior to or during its 

siting, construction, or operation, the permittee is required to notify the River Center to 
determine if additional approval is required. 
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8. The permittee shall be held responsible for the actions of the contractors, agents, or others 
who perform work to accomplish the approved plan.  

9. The construction or installation phase of this Conditional Use Permit must be completed 
within three calendar years from the date of the permit’s issuance, or the Conditional Use 
Permit shall expire unless the Planning Commission finds that more time is necessary to 
effectuate the purposes of this chapter, in which case the commission may extend the 
deadline for a maximum of six years from the date of issuance. Prior to its expiration date 
and upon written request, the Planning Director may grant a Conditional Use Permit 
extension for 12 months (KPB 21.18.081 (H)). 

10. In addition to the penalties provided by KPB 21.18.110, and pursuant to KPB 21.50, the 
permit may be revoked if the permittee fails to comply with the provisions of this chapter or 
the terms and conditions of a permit issued under this chapter. The Borough Clerk shall 
provide at least 15 day’s written notice to the permittee of a revocation hearing before the 
hearing officer (KPB 21.18.082). 

11. The permittee shall comply with the terms, conditions and requirements of the Kenai 
Peninsula Borough Code of Ordinances Chapter 21.18, and any regulations adopted 
pursuant to this chapter. 

12. The permittee is responsible for abiding by all other federal, state, and local laws, 
regulations, and permitting requirements applicable to the project (KPB 21.18.081 (G)).  

 

General Standards 

Pursuant to 21.18.081(D) General Standards, the following standards shall be met before 
conditional use approval may be granted: 

1. The use or structure will not cause significant erosion, sedimentation, damage within the 
habitat protection district, an increase in ground or surface water pollution, and damage to 
riparian wetlands and riparian ecosystems; Condition 1 and Finding 6-8 appear to support 
this standard.    

2. Granting of the conditional use shall be consistent with the purposes of this chapter, the 
borough comprehensive plan, other applicable chapters of the borough Code, and other 
applicable planning documents adopted by the borough; Findings 14, 15 appear to 
support this standard. 

3. The development of the use or structure shall not physically damage the adjoining property; 
Finding 9 appears to support this standard. 

4. The proposed use or structure is water-dependent; Finding 10 appears to support this 
standard. 

5. Applicant’s or owner’s compliance with other borough permits and ordinance requirements; 
Condition 11, 12 and Finding 15 appear to support this standard. 
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Attachments 

Multi-Agency Application 
Draft Resolution 2026-27 
 

Recommendation 

Based on the findings, staff finds that the proposed project meets the five general standards of 
KPB 21.18.081. The Planning Commission could consider additional permit conditions to mitigate 
for any habitat loss if it chooses.  
 
Staff recommends the Planning Commission grant a Conditional Use Permit for the proposed 
project details subject to adopted conditions as set forth in 2026-27.  
 
Note:  An appeal of a decision of the Planning Commission may be filed to the Hearing 
Officer, in accordance with the requirements of the Kenai Peninsula Borough Code of 
Ordinances, Chapter 21.20.250.  An appeal must be filed with the Borough Clerk within 15 
days of date of the notice of the decision using the proper forms and be accompanied by 
the filing and records preparation fee.  
 
END OF STAFF REPORT 
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Kenai Peninsula Borough Planning Commission Resolution 2026-27 Page 1 of 4

KENAI PENINSULA BOROUGH PLANNING COMMISSION 

RESOLUTION 2026-27 

A RESOLUTION GRANTING A CONDITIONAL USE PERMIT PURSUANT TO KPB 21.18 FOR 
THE CONSTRUCTION OF A BRIDGE  WITHIN THE 50-FOOT HABITAT PROTECTION 

DISTRICT OF TYONEK CREEK. 

WHEREAS, Chapter 21.18 provides for the approval of Conditional Use Permits for certain 
activities within the habitat protection district; and 

WHEREAS, KPB 21.18.081 provides that a conditional use permit is required for construction 
not meeting the standards of KPB 21.18.071; and 

WHEREAS, KPB 21.18.091 provides for mitigation measures by the planning department staff 
to address impacts to the Habitat Protection District from a proposed, ongoing, or 
completed project; and 

WHEREAS, public notice was sent to all property owners within a 300-foot radius of the 
proposed activity as provided in Section 21.11.030; and 

WHEREAS,  public notice was posted as provided in Section 01.08.180 (B) (1) (3); and  

WHEREAS, public testimony was received at the Monday, May 11, 2026 meeting of the Kenai 
Peninsula Borough Planning Commission;  

NOW, THEREFORE, BE IT RESOLVED BY THE PLANNING COMMISSION OF THE KENAI 
PENINSULA BOROUGH: 

That the Planning Commission makes the following findings of fact pursuant to KPB 21.18: 

Section 1.  Project Details Within the 50-foot Habitat Protection District 

• Placement of a 50 foot by 14 foot rolled girder bridge
• Excavation of 1,140 cubic yards of materials and placement of 1,140 cubic yards of fill
materials, to include rip rap, gravel and topsoil
• Placement of 314 linear feet of vegetative mat, coir logs and brush layers
• Planting 125 seedlings

Section 2.  Findings of fact pursuant to KPB 21.18.081 
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1. Portions of this proposed project are within the 50-foot habitat protection district as 
defined by KPB 21.18.040. 

2. Pursuant to KPB 21.18.081(B)(5), construction of transportation and utility infrastructure 
may be approved as a conditional structure/use within the habitat protection district.  

3. Pursuant to 21.18.081(D) General Standards, staff finds that the proposed project meets 
the five general standards.  

4. Pursuant to KPB 21.18.020(A), this chapter was established to protect and preserve the 
stability of anadromous fish through controlling shoreline alterations and disturbances 
along anadromous waters and to preserve nearshore habitat. 

5. Pursuant to KPB 21.18.20(B)(5), one purpose of this chapter was established to separate 
conflicting land uses.  

6. The bridge design has been approved by US Fish and Wildlife Service (USFWS) and 
Alaska Department of Fish and Game (ADFG).  

7. 2022 site visit by HDR/ TDC showed that the culverts had a slight perch that may cause 
juvenile fish barrier at low flows.  

8. Construction work will be timed with USFWS and ADFG to limit disturbance to protect 
nesting migratory birds and fish spawning seasons.   

9. Pursuant to KPB 21.06.081(D)(3), the proposed work will occur on the applicant’s 
property and shall not have an adverse effect on adjoining properties.  

10. Pursuant to KPB 21.06.081(D)(3), the proposed work will occur on the applicant’s 
property and shall not have an adverse effect on adjoining properties.  

11. The River Center found the application complete and scheduled a public hearing for  
Monday, May 11, 2026. 

12. Agency review was distributed on Wednesday, April 22, 2026. No comments or 
objections have been received from resource agencies to date. 

13. Pursuant to KPB 21.11.030, public notice was mailed to all property owners within a 
radius of 300 feet of the project on Wednesday, April 22, 2026. A total of 1 mailing was 
sent. 

14. Pursuant to KPB 01.08.180 (B) (1) (3), public notice was posted. 
15. The applicant is currently in compliance with Borough permits and ordinances. 

 
Section 3.  Permit Conditions 

1. Construction techniques and best management practices shall be utilized to ensure that 
land disturbing activities do not result in runoff or sedimentation to Tyonek Creek. 

2. The culvert must be designed and installed to meet KPB floodplain requirements. 
3. The permittee shall minimize damage to all vegetation and shall revegetate all disturbed 

areas with native vegetation.  
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4. For each tree removed, two seedlings less than 5.5-feet tall of a species native to the region 
will be planted within the 50-foot HPD.  

5. Storage or use of fuel is prohibited within 50-feet of any open water. 
6. The River Center shall be notified at least 3 days prior to the start of the project. 
7. If changes to the approved project described above are proposed prior to or during its 

siting, construction, or operation, the permittee is required to notify the River Center to 
determine if additional approval is required. 

8. The permittee shall be held responsible for the actions of the contractors, agents, or others 
who perform work to accomplish the approved plan.  

9. The construction or installation phase of this Conditional Use Permit must be completed 
within three calendar years from the date of the permit’s issuance, or the Conditional Use 
Permit shall expire unless the Planning Commission finds that more time is necessary to 
effectuate the purposes of this chapter, in which case the commission may extend the 
deadline for a maximum of six years from the date of issuance. Prior to its expiration date 
and upon written request, the Planning Director may grant a Conditional Use Permit 
extension for 12 months (KPB 21.18.081 (H)). 

10. In addition to the penalties provided by KPB 21.18.110, and pursuant to KPB 21.50, the 
permit may be revoked if the permittee fails to comply with the provisions of this chapter 
or the terms and conditions of a permit issued under this chapter. The Borough Clerk shall 
provide at least 15 day’s written notice to the permittee of a revocation hearing before the 
hearing officer (KPB 21.18.082). 

11. The permittee shall comply with the terms, conditions and requirements of the Kenai 
Peninsula Borough Code of Ordinances Chapter 21.18, and any regulations adopted 
pursuant to this chapter. 

12. The permittee is responsible for abiding by all other federal, state, and local laws, 
regulations, and permitting requirements applicable to the project (KPB 21.18.081 (G)).  
 

Section 4.  Pursuant to 21.18.081(D) General Standards, the following standards shall 
be met before conditional use approval may be granted: 

1. The use or structure will not cause significant erosion, sedimentation, damage within the 
habitat protection district, an increase in ground or surface water pollution, and damage 
to riparian wetlands and riparian ecosystems; Conditions 1 and Findings 6-8 appear to 
support this standard. 

2. Granting of the conditional use shall be consistent with the purposes of this chapter, the 
borough comprehensive plan, other applicable chapters of the borough Code, and other 
applicable planning documents adopted by the borough; Findings 14, 15 appear to 
support this standard. 
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3. The development of the use or structure shall not physically damage the adjoining 
property; Finding 9 appear to support this standard. 

4. The proposed use or structure is water-dependent; Finding 10 appear to support this 
standard. 

5. Applicant’s or owner’s compliance with other borough permits and ordinance 
requirements. Condition 11, 12 and Finding 14 appears to support this standard. 

 
 
THIS CONDITIONAL USE PERMIT EFFECTIVE ON _______ DAY OF______________, 2026. 
 
             
      __________________________ 
      Jeremy Brantley, Chairperson 
      Planning Commission 
ATTEST: 
 
 
_________________________ 
Ann Shirnberg 
Administrative Assistant 
 

 

Note:  An appeal of a decision of the Planning Commission may be filed to the hearing 
officer, in accordance with the requirements of the KPB Code of Ordinances, Chapter 
21.20.250.  An appeal must be filed with the Borough Clerk within 15 days of date of the 
notice of the decision using the proper forms and be accompanied by the filing and records 
preparation fee. 
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