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STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF MINING, LAND AND WATER 
DAM SAFETY AND CONSTRUCTION UNIT

/ SEAN PARNELL, 
GOVERNOR 

550 W. 7th AVENUE SUITE 1020 
ANCHORAGE, ALASKA 99501-3577 
PHONE: (907) 269-8636 
Fax: (907) 269-8947 

FIELD INSPECTION AND DEREGULATION REPORT 
EYAK LAKE DAM 

(AK00049)
Inspection Date:  June 6, 2011 
Report Date:  March 21, 2012 
Weather: Clear and Sunny 
Inspection Objectives: Site visit 
ADNR Personnel: Charles Cobb and Chandler Engel, ADNR 
Documentation: Photos and field book notes were taken and are available for 

review at DNR-DMLW in Anchorage.  

Field Inspection and Deregulation Notes 

Background: Eyak Lake Dam is a sheetpile structure spanning approximately 365 feet across the 
outlet of Eyak Lake near Cordova, Alaska. The structure was built in the early 1970s to maintain the 
stage and surface area of Eyak Lake which was changing due to land upheaval following the large 
earthquake of 1964. The dam is listed in the state’s inventory as a jurisdictional dam with a Class II 
(significant) hazard potential classification. In 1985 a periodic safety inspection (PSI) was performed 
by the International Engineering Company. 

Field Inspection Overview: The State Dam Safety Engineer and the Assistant State Dam Safety 
Engineer both visited the site on June 6, 2011 on a concurrent trip to the Meals Lake Dam, located in 
Cordova. The intention of the field visit was to evaluate the structure visually and make 
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measurements if necessary in an effort to determine if the structure met the statutory definition of a 
state jurisdictional dam. 
 
Site Conditions: The weather was sunny and clear. The flow rate over the weir was significant 
enough to preclude any attempt to inspect the structure from the lake or from the river downstream 
without the aid of a boat.   
 
Dam Description: The sheetpile weir is composed of two approximately linear sections joining in a 
shallow “V” shape pointed into the lake. A metal walkway platform is located near the center of the 
structure, but above the left span looking downstream. According to proposed drawings and a 
description found the 1985 PSI, a 12 foot wide, 1.5 foot deep slot was constructed to the left of the 
walkway to allow for the passage of small boats (see Figure 1).  
 
Based on the proposed drawings, the maximum height of the weir is 3.5 feet from the low point of 
the original outlet of 14 feet above mean lower low water (MLLW), to the crest of the weir at 17.5 
feet above MLLW. 
 
During the 2011 site visit, it was not physically practical to make a measurement of the hydraulic 
height of the structure, but it was estimated to be approximately 1 foot. During the 1985 PSI the 
inspector measured a maximum hydraulic height of 2.5 feet. That inspection took place in December, 
when flow rates and the tail water were low. 
 
The weir exhibits signs of deterioration, most obviously to the left of the walking platform, perhaps 
coincident or adjacent to the boat slot. The sheetpile in that section is bowed significantly 
downstream as much as 5 or 6 feet, estimated visually from the left abutment, shown in Figure 2. It 
was not immediately clear what the cause of the displacement was, but it seems likely that 
downstream material originally buttressing the sheetpile had been scoured by the overflow at the boat 
slot, resulting in a partial failure of the wier. 
 
The maximum storage volume at the crest of the dam was estimated to be 13,000 acre-feet in the 
1985 PSI report. The maximum surface area was estimated to be 2,432 acres, which would imply a 
storage depth of at least 5.3 feet so that storage value probably includes at least 1.8 feet of discharge 
head over the weir. During the site visit in June 2011, the structure had a hydraulic height of about 1 
foot which would equate to around 2,432 acre-feet of live storage at that time. 
 
Discussion of Failure Mode: Due to the driven sheetpile method used to construct the wier, the most 
likely failure mode is continued local erosion of buttress and embedment material, resulting in loss of 
downstream support and progressive failure of discrete segments of the structure. It appears unlikely 
that the structure would fail completely, other than during a large flood event when the effects of the 
failure would be significantly muted by the flood flows. 
 
Jurisdictional Review: While the small weir impounds a significant amount of water, the structure 
is likely only around 3.5 feet tall in the absence of tailwater, and less than that normally. This 
combination of height and storage does not meet either minimum criteria of 10 feet and 50 acre-feet 
or over 20 feet regardless of storage set forth in AS 46.17.900, which provides the statutory 
definition of a dam. 
 
A dam not meeting the geometric minimums can still be considered a dam, if the structure is 
assigned a Class II (significant) or Class I (high) hazard potential classification. In the case of Eyak 
Lake Dam, it was assigned a significant hazard potential classification based on a perceived threat to 
the road bridge and an unnamed business downstream. The 1985 PSI report paradoxically states in its 
conclusions that “Although a significant hazard potential classification is assigned to the dam, 
downstream damage resulting from its failure would be imperceptible.” 
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The Copper River Highway crosses the Eyak River directly downstream of the weir and below that is 
a residential neighborhood along the east bank of the Eyak River, shown in Figure 3  

The Eyak River Bridge is unlikely to be damaged by an unexpected failure of the Eyak Lake Dam, 
due to the likely progressive failure mode of the weir, and the fact that the bridge has withstood 
significant natural flooding, as shown in Figure 4. 

A significant flood event occurred in August 2006 that resulted in flooding of residences in the 
neighborhood downstream of the weir. The flood event was documented through photographs and 
stage measurements by the National Weather Service (NWS). Following the flood event, a table of 
flood stages and observable consequences was developed (see attached NWS report). This table uses 
an unknown datum that appears to be different than the MLLW datum used in the design drawings of 
the weir.  

In the record of the flood event, the NWS included a photograph of the submerged weir at stage 
24.52 feet (Figure 4). The caption of the photograph indicates that the handrail on the weir platform 
is just visible. According to the design drawings the bottom of the handrail was to be installed at 
approximately elevation 22 feet above MLLW, 4.5 feet above the crest of the weir, assumed to be at 
17.5 feet above MLLW. Based on a review of photographs taken during the 2011 field visit, this 
value seems reasonable. Using this interpretation establishes a 2.5 foot differential between the NWS 
datum and the MLLW datum referenced in the design drawings.  

According to the NWS table, 22.5 feet is bankfull stage in the Eyak River, which corresponds to 20 
feet above MLLW, or 2.5 feet above the crest of the weir. Water is present in residential basements at 
stage 24.5 feet, which corresponds to 22 feet above MLLW or 4.5 feet above the crest of the weir. 
Based on this evaluation, a complete failure of the weir with 2.5 feet of discharge head would result 
in at most, a bankfull condition in the Eyak River.  

Based on observations made during the field visit in 2011, the limited conveyance capacity of the 
Eyak River creates significant tailwater with only a few inches of discharge head over the weir (see 
Figure 2). It seems likely that the weir would be nearly completely submerged with 2.5 feet of water 
above the crest, thus reducing the potential marginal increase in downstream flooding from a failure. 

This analysis shows that the Eyak Lake Dam appears to be a Class III (low) hazard potential 
structure, which is reflected in the attached Hazard Potential Classification and Jurisdictional Review 
form.  

Summary and Conclusions: The structure does not meet the minimum geometric or hazard 
potential criteria, as defined in statute, to be considered a jurisdictional dam. It is recommended that 
the Eyak Lake Dam be removed from the state inventory of jurisdictional dams.  

Attachment A – Figures 
Attachment B – NWS Flooding Report 
Attachment C – Hazard Potential Classification and Jurisdictional Review Form 

*  *  *  End of Report  *  *  *
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 Figure 1
EYAK LAKE DAM

Field Inspection Report 
Eyak Lake Dam AK00049 

3/21/2012 
Alaska Department of Natural Resources 
Dam Safety and Construction Unit

Boat Slot and Partially Failed Section 

Photo Date June 6, 2011 



Figure 2
PARTIALLY FAILED SECTION
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Eyak Lake Dam AK00049 

3/21/2012 
Alaska Department of Natural Resources 
Dam Safety and Construction Unit

Partially Failed Sheetpile Section Approximate Original Alignment 

Photo Date June 6, 2011 



Figure 3
SATELLITE IMAGE
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Figure 4
EYAK LAKE AT FLOOD STAGE 

Field Inspection Report 
Eyak Lake Dam AK00049 

3/21/2012 
Alaska Department of Natural Resources 
Dam Safety and Construction Unit

Weir Submerged at Stage 24.52’ Unknown Datum (Photo Courtesy of National Weather Service) 
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[Attachment B - National Weather Service Flood Report] 

Cordova Flood Assessment Trip:  23-24 August 2006 

Flood Levels 

22.5ft (13.0’ poormans):  Bankfull: Estimated. Clay Koplin thinks a poorman’s of 14.0ft, 
or 22.5ft  would be bankfull, give or take a half foot. .  

24.0ft (12.5’ poormans): Action Stage: Closer monitoring of water levels draining the 
Gulf of Alaska coast. Copper River Highway out to Million Dollar Bridge carries lots of 
fisher people and tourist to the sites. Washout can be a serious problem near the Sheridan 
River where the bridge span is to short to carry the flow on a braded system.  

24.5ft (12’ poormans) :  Flood Stage:  Water in residences’ yards, garages, crawl spaces 
and basements.  Most of weir at Eyak Lake outlet underwater.  Standing water on parts of 
Cordova’s Municipal Airport’s runway. 

25.5ft (11’ poormans) :  Moderate Stage:  Water surrounding a few houses, necessitating 
taking boats to homes.  Septic fields flooded.  All of Cordova’s Municipal Airport’s 
runways underwater.  With any wind/wave action, Power Creek Road is flooded and 
eroded. 

Contacts made – phone numbers added to contacts list and WHFS database 
1. Scott Hahn – City Manager
2. Clay Koplin – Engineer with Cordova Electric. New observer
3. Mike and Joan Jackson – residence on Eyak Lake. Possible observer, great contact.
4. George Coval – retired fisheries biologist who is contracted out  for low flow
measurements on Power Creek and takes occasional staff gage readings.

Notes: 

City Manager of Cordova (Scott Hahn) worried about the pressure being exerted on the 
Copper River Highway by water backing up behind it on the Eyak Lake side leading to 
undermining of the road.  He mentioned there are numerous old culverts under the 
Copper River Highway here that are filled with dirt and was concerned of them being 
flushed free of their dirt and allowing flooding waters to get under the road and flow right 
into the neighborhood at the start of the Eyak River, just southeast of Eyak Lake. 

8-yr resident of Cordova and resident along Eyak River mentioned a sunny day raises the
river (when it’s in its channel) faster than a moderate rain event because of the glacial
nature of the watershed.



The 21 August 2006 flood crested ~5” lower at the Jackson’s residence than the 1981 
flood on Eyak Lake.  But yet Ken Roemhildt estimated the the flooding in 2006 crested 
1” lower than the 1981 flood.  
 
A few residents mentioned that they can see the river rising and can monitor it, alluding 
to the fact that they don’t need the government monitoring it for them. 
 
Possibility of setting up a slope gauge at Mile 2 Power Creek Road residence.   
 
Contracted Clay to be the Eyak River observer. 
 
 
Questions that remain 

1. Do we go after occasional staff gauge and flow measurement readings from 
George Coval on Power Creek? 

2. Clay would like a staff gage located near his boat dock on Eyak River. This would 
require another trip. 

3. The Jackson’s are very interested in helping out the cause. Would the lake level 
elevations help our mission? 
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Alaska Dam Safety Program

HAZARD POTENTIAL CLASSIFICATION
 AND

JURISDICTIONAL REVIEW

This form is used to review and indicate the hazard potential classification of an artificial barrier in accordance
with 11 AAC 93.157 and to determine if the barrier is a dam under the jurisdiction of the Alaska dam safety
regulations, based on the definition articulated under Alaska Statute 46.17.900 (3), and summarized as follows:

"Dam" includes an artificial barrier, and its appurtenant works, which may impound or divert water and which...
� has or will have an impounding capacity at maximum water storage elevation of 50 acre-feet and is at

least 10 feet in height measured from the lowest point at either the upstream or downstream toe of the
dam to the crest of the dam; or

� is at least 20 feet in height measured from the lowest point at either the upstream or downstream toe of
the dam to the crest of the dam; or

� poses a threat to lives and property as determined by the department after an inspection.

In accordance with 11 AAC 93.151, an artificial barrier with a Class I or Class II designation is determined to
meet the third definition of a dam, regardless of its geometry.

Please complete items 1 through 21. Attach additional information as necessary. This form must be certified
and stamped on page 3 by an Alaska-registered professional engineer, qualified in accordance with
11 AAC 93.193.

1.

National Inventory of Dams (NID) number: (Assigned by Department)
Name of stream:
General location and region:
 Legal location:  Township  Range  Section  Meridian
Purpose and type of barrier:

This barrier is: Existing Proposed Under construction
Current hazard potential classification:  I  II  III  Not assigned

2. Owner:

Address:

Contact name:

Phone:

3. Is barrier federally owned, or regulated by the Federal Energy Regulatory Commission?
Yes (stop here) No (complete form)

Version 8, 8/2011 1 of 4 Alaska Department of Natural Resources

Name of barrier:

Print Form

Eyak Lake Dam

AK00049
Eyak River

Cordova
15S 2W C31

Water Level Stabilization



ADSP Hazard Potential Classification and Jurisdictional Review NID No.

Version 8, 8/2011 2 of 4 Alaska Department of Natural Resources

4. Maximum crest height of barrier:  feet
Measured from: Upstream toe Downstream toe Offstream toe
Basis of height: Conceptual design drawing       Detailed design drawing

As-built drawing      Field measurement      NID data

5. Maximum impoundment volume:  acre-feet
Surface area of reservoir at maximum storage:   acres
Average depth of reservoir above bottom of barrier: feet (live storage)
Basis of volume estimate:  Surface area multiplied by average depth

   Bathymetry
   NID data
   Other:

6. Downstream development:   Yes      No     Unknown
Type of development (check all that apply):

Homes
School
Community halls, churches, etc.
Industrial or commercial property
Major highway
Primary roads
Secondary or rural roads
Railroads

Power or communication utilities
Water or wastewater treatment facilities or lines
Overnight campgrounds
Public parks or trails
Fish hatchery or processor
Barrier owner's property or facilities
Other utilities:
Other development:

Basis of observations:     Ground reconnaissance     Aerial reconnaissance
    Aerial photo     Other:

Date of observations:

7. Proximity of development to downstream channel (add maps or other information as necessary):
  Distance downstream from barrier:
  Distance from stream bed:
  Relative elevation above streambed:

8. Is development in the inundation zone of a flood from an uncontrolled release of water from the barrier?
  Yes      No      Unknown

9. Was a dam break analysis conducted?   Yes   No
Basis of determining inundation zone:  Simplified DAMBRK model

 DAMBRK model
(Please attach calculations)                                       NWS FLDWAV model

 HEC-1 model
Other:

Maximum depth and velocity of flow through development:

10. Is development at risk from improper operation or a "sunny day" failure?

11. Is development at risk from an incremental increase in the flood if the barrier fails under flood conditions?

Flood condition evaluated:        100 year     ½ PMF     PMF Other:

  Yes      No      Unknown

  Yes      No      Unknown

AK00049

3.5

13,000

3.5Max(no tailwater)

Max 2.5 depth above tailwater in winter in 1985 report

6/2011 and 3/2012

Roadway ~200 Feet, Residential ~800 Feet

Roadway 15'+, Residential 5-10'+

See 3/21/12 Field Report
0

Large 2006 Flood Event







 

 

APPENDIX C: ADNR ALASKA DAM SAFETY PROGRAM 1985 
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APPENDIX D: STATE OF ALASKA MEMORANDA RELATING TO EYAK 
LAKE WEIR 

 














































































