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February 9, 2016 

Mr. J.R. Iman 
774 Highway 93 N. 
Hamilton, MT 59840 

Re: 2015 Painted Rocks Dam Safety Annual Inspection 

Dear J.R.: 

The annual dam safety inspection of the Painted Rocks Dam was conducted on October 20, 
2015.  A report, which includes observations, photos, and recommendations from the visit, is 
enclosed.  The maintenance recommendations are also attached to this letter for your 
convenience. 

I should note that the format of the report is revised compared to previous years.  I hope that you 
will find it more convenient to review, but if you have any trouble or comments related to the 
new format please let me know. 

If you have any questions, please call me at 444-6692. 

Sincerely, 

Josh R. Gilstrap, P.E. 
Dam Safety Engineer 
State Water Projects Bureau 
jgilstrap@mt.gov 

Enclosures  

cc: Larry Schock, DNRC Missoula Region Engineer (email) 
Al Pernichele, Painted Rocks Dam Operator (email) 

STATE OF MONTANA 



RECOMMENDATIONS

Maintenance / Repair

ID DESCRIPTION STATUS

PR‐10‐02

Repair the holes in the outlet tunnel at the crown of the conduit just 

downstream of the gate.  The department will assist the association with this 

repair.

Incomplete

PR‐10‐03

Continue to remove the large brush and trees from both faces of the dam.  This 

removal is necessary to prevent the root systems from creating seepage paths 

through the embankment and abutments, and to facilitate visual inspection of 

the dam.

Ongoing

PR‐10‐06

Repair the holes in the outlet tunnel joint (joint #22) near the crown of the 

conduit approximately 50 feet downstream of the gate chamber.  The 

department will assist the association with this repair.

Incomplete

PR‐10‐07

Develop an operation plan for tightly sealing both gate operating mechanisms.  

Modify gate seal locations as needed to obtain tight seals. The department will 

assist the water users with this effort.

Ongoing

PR‐10‐08

Repair the spalls on the ogee weir and seal the cracks on the upper portion of the 

spillway floor slab and walls with an appropriate crack sealant product.  The 

department will assist the association with this repair.

Incomplete / 

pending 2016 

inspection

PR‐13‐01

Inspect the entire spillway chute closely, assess if it is still functioning adequately 

and identify any areas in need of repair.  The Department will be responsible for 

this recommendation.

Pending 2016

PR‐15‐01 Remove debris from log boom and from spillway crest prior to spilling. New

PR‐15‐02
Replace the broken and detached buoy near the right end of the boom.  The 

DNRC will complete this repair.
New

PR‐15‐03 Remove the trees and brush in the left downstream groin. New

Annual Maintenance

ID DESCRIPTION STATUS

PR‐AM‐01
Remove the floating wood debris from the dam face, the spillway, spillway 

approach and log boom.
Ongoing

PR‐AM‐02
Lubricate and clean the both gate operating mechanisms.  Tighten bolts on both 

gate seals.
Ongoing

PR‐AM‐03

Remove the few bushes that exist on the upstream face of the dam.  Remove the 

large brush and small trees in the left downstream groin.  Remove the bushes 

along the left spillway wall.

Ongoing

PR‐AM‐04

Operate the reservoir in the fall and winter months in such a way that the inlet 

remains submerged.  The outflow from the dam should be limited to the inflow 

into the reservoir during the fall and winter months.

Ongoing

PR‐AM‐05
Reduce the flow through the outlet whenever the spillway is in use to minimize 

the splash at the toe of the dam.
Ongoing



INVENTORY NO.: OWNER:

HAZARD CATEGORY: OPERATOR:

TYPE OF DAM: STREAM(S):

YEAR BUILT: DRAINAGE AREA:

YEAR REHABILITATED:

RESERVOIR STORAGE STATUS

At Time of Inspection:

At Spillway Crest:

At Min. Dam Crest Elevation:

  DATE OF INSPECTION:

NAME OF DAM:  PAINTED ROCKS DAM

10/20/2015

 DAM INSPECTED BY: Josh Gilstrap, P.E.

Larry Schock

Jim Nave

4,743.10

Storage

(Acre‐Feet)

5,458

32,362

45,756

 WUA REP:

WEATHER: Partly cloudy
45 degrees

Zoned Earth Fill

1938 316 square miles

Water Surface Elevation

HIGH

MT‐19

W.F. Bitterroot River

DNRC

DNRC

2011‐2015

(Feet)

4,659.50

4,725.50

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

DAM SAFETY INSPECTION REPORT
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1. EMBANKMENT

A. Crest

#

1

2

3

4

5

6

B. Upstream Face

#

1

2

3

4

5

6

7

8

9

10

C. Downstream Face

#

1

2

3

4

5

6

7

8

9

10

11

Traffic or roadway damage

Surface:

Upper Slope Ratio:

Height:

Length:

Width:

X

YES NO REMARKSITEM

Settlement X

X

Lower Slope Ratio:

Longitudinal cracking X

Settlement / Depressions X

Slumps / Sloughs X

4H:1V

Debris X See comments

Other X

Upper Slope Ratio: 2H:1V

143 feet

800 feet

20.5  feet

Compacted Gravel

Transverse cracking

X

Misalignment X

Nuisance vegetation X

Adequate riprap protection X

2H:1V

4H:1V

Other

Transverse cracks X

ITEM YES NO REMARKS

See comments

Transverse cracks X

ITEM YES NO REMARKS

Erosion X See comments

Riprap deterioration X See comments

Longitudinal cracks X

Debris X

Other X

Nuisance vegetation X See comments

Traffic or animal damage X See 1.C.1

Adequate vegetation cover X

Lower Slope Ratio:

Erosion X See comments

Seepage X

Settlement / Depressions X

Slumps / Sloughs X

Longitudinal cracks X

Mid Slope Ratio: 2.5H:1V
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2. ABUTMENT AND TOE

A. Downstream Toe

#

1

2

3

4

5

6

7

B. Upstream Abutment

#

1

2

3

4

5

6

7

8

C. Downstream Abutment

#

1

2

3

4

5

6

7

8

9

3. OUTLET WORKS

A. Intake Structure

Date Inspected:

#

1

2

3

4

5

6

Exposed reinforcement As above

Joint displacement As above

Through right abutment

Depressions / Bulges X

Boils X

ITEM YES NO REMARKS

Seepage X

Nuisance vegetation X

Other X

Erosion X

Animal damage X

Erosion X

Cracking X

ITEM YES NO REMARKS

Nuisance vegetation X

Differential movement X

Slides / Depressions X

Other X

ITEM YES NO REMARKS

Animal damage X

Debris X Minor, left groin

Erosion X

Cracking X

Not Visible During Inspection:

Visible During Inspection:

X

Differential movement X

Slides / Depressions X

Seepage X

Nuisance vegetation X See comments

Animal damage X

Maximum Discharge: 1,100 CFS

10/21/2009

Location:

Debris X

Other X See 1.C.1

As above

Concrete spalling As above

Concrete erosion

Type:

ITEM YES NO REMARKS

Rectangular

Settlement Under water, not observed

As above

Concrete cracking
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3. OUTLET WORKS (Continued)

A. Intake Structure (Continued)

7

8

9

10

11

12

B. Upstream Conduit

#

1

2

3

4

5

6

7

8

9

C. Downstream Conduit

#

1

2

3

4

5

6

7

8

9

10

11

12

13

D. Gatehouse and  Tower

#

1

2

Erosion around intake As above

Deposition around intake As above

NO REMARKS

Exposed reinforcement

Erosion

Accessible During Inspection:

Problems with trash rack As above

Corrosion of trash rack As above

Open joints As above

Conduit Entrance Time:  11:20 AM Exit Time:

Type:

Size:

Reinforced Concrete Horseshoe

10 FT diameter

12:40 PM

See comments

Loss of joint material X See comments

Cracking X None of immediate concern

Joint displacement

As above

Misalignment of conduit As above

ITEM YES NO REMARKS

As above

As above

Vandalism X

ITEM YES NO REMARKS

Grating in good condition X

As above

As above

Other

Erosion

Exposed reinforcement

Joint displacement

Cracking Underwater not observed

Spalling As above

See comments

Type:

XOther

Visible During Inspection: Size:

Reinforced Concrete Horseshoe

10 FT diameter

Not Visible During Inspection: X

Leakage As above

Material deposition X

X See 3.C.12

X

X

Open joints or holes X See comments

X

ITEM YES

Open joints or holes in the wall

Leakage

X

Not Accessible During Inspection:

Spalling X

Other X See comments

Cavitation damage X See comments

X See comments

Calcium deposits X See comments

Misalignment of conduit
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3. OUTLET WORKS (Continued)

D. Gatehouse and  Tower (Continued)

3

4

5

6

7

8

E. Guard Gate

#

1

2

3

4

5

6

7

8

9

10

F. Operating Gate

#

1

2

3

4

5

6

7

8

9

10

11

4. SPILLWAY

A. Approach Area

Drums and shieves good condition X

Problems with electrical

Seepage from tower walls X See comments

X

Visible During Inspection:

O&M or EAP missing  X

Ladders in good condition X See comments

Tower walls in good condition X See comments

X

Size: 5 x 8 FT

Type: Roller ChainNot Visible During Inspection: X

ITEM YES NO REMARKS

Other

See comments

Leakage from gate ‐ ‐ See comments

Operational problems

Cables in good condition X

X

Operated during inspection X

Gate frame in good condition ‐

NO REMARKS

Drums and shieves good condition X

‐ See comments

Cables in good condition X See 3.E.3

Operated during inspection X

Operational problems X See comments

ITEM YES

Gate seals in good condition ‐

See 3.F.6

Leakage from gate X

Gate leaf in good condition

See comments

Not Visible During Inspection: X Type: Roller Chain

Visible During Inspection: Size: 5 x 8 FT

Gate leaf in good condition ‐

‐ See 3.E.6

See commentsOther X

Roller chains in good condition ‐ ‐ See 3.E.6

‐ See comments

Max. Discharge:Right AbutmentLocation: Type of Spillway:

Not Visible During Inspection:

Visible During Inspection: X

See comments

Gate frame in good condition

Roller chains in good condition See 3.F.6

XOther

42,000 CFSUncontrolled Chute

Air vents in good condition X See comments

Gate seals in good condition See comments
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4. SPILLWAY (Continued)

A. Approach Area (Continued)

#

1

2

3

4

B. Spillway Bridge

#

1

2

3

4

5

C. Weir

#

1

2

3

4

D. Chute

#

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

E. Stilling Basin

* Observations made from above left chute / basin wall, spillway not operating.

Uncontrolled Concrete ChuteType:

X See comments

Other

X

Dewatered for Inspection: No

Deposition / debris / obstructions

Concrete spalling ‐ walls X

Nuisance vegetation X

X

Other

Operating During Inspection:

Visible During Inspection: X

ITEM YES

Bridge piers in good condition

X

ITEM YES NO REMARKS

Log boom in good condition

See comments

See comments

Bridge span in good condition

X

Ogee CrestType of Weir:

No

Exposed reinforcement X

Exposed water stops X

Concrete cracking ‐ walls X See comments

ITEM YES NO REMARKS

Concrete cracking ‐ floor X See comments

Concrete spalling ‐ floor X

See comments

See comments

Joint sealant in good condition X See comments

Displacement or offset of joints X See comments

Concrete erosion X See comments

Exposed reinforcement X See 4.D.3

See comments

REMARKS

Bridge abutments in good condition X

Other X See comments

Fence and railing in good condition X

Deposition of material X

Railing in good condition X See comments

NO REMARKS

Not Visible During Inspection:

Other X See comments

ITEM

X

YES NO

Length: 160 FT

Cracking of weir concrete X

Spalling of weir concrete X See comments

Nuisance vegetation X See comments

Seepage from drains X See comments

Seepage not from drains X
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4. SPILLWAY (Continued)

E. Stilling Basin (Continued)

#

1

2

3

4

5

6

7

8

9

10

11

12

5. RESERVOIR CONTROL

A. Development and Changes

#

1

2

3

4

5

6

7

8

6. INSTRUMENTATION

A. Instrumentation

#

1

2

3

4

5

7. DOWNSTREAM CONDITION

A. Downstream Land Use

Forest, agricultural, residential, recreation, and the town of Darby.

Report completed by: Josh Gilstrap, P.E.

Deterioration of dissipaters X See comments

Deposition of material ‐

Damage to piezometers X

Erosion of stilling basin ‐ ‐

REMARKS

Piezometers Monitored Automatically:

X

Change in reservoir operation X

See 4.E.7

See comments

Recent downstream development X Some new cabins

Changes in basin hydrology X

Fence and railing in good condition X

Other X See comments

X

Debris in stilling basin X See comments

Description X

ITEM YES NO REMARKS

Recent upstream development X

Slides in reservoir area

ITEM YES NO

See 4.E.3

Concrete spalling X

ITEM YES NO REMARKS

Concrete cracking X See comments

Other X

Other

Large impoundment upstream X

X

Data available through DAMSMART/DAMNET X

Piezometers Monitored Manually: X

Significant debris in reservoir X

Atypical piezometer data

‐

Energy dissipaters in place ‐ ‐

Exposed water stops ‐ ‐

Concrete erosion X See comments

Exposed reinforcement X

See 4.E.1
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COMMENTS

1. EMBANKMENT PHOTOS

1.B.1

There is a prominent erosion gully (three to four feet wide by 20 feet long) on the left 

upstream face near the left abutment in material that is occasionally replenished by the 

Ravalli County Road Department ‐ the cause of the erosion is runoff from the road.  Rills 

/ gullies like this are not indicative of deficiency in the armoring of the upstream face of 

the dam.  This is a maintenance issue that should be monitored and addressed as 

needed.

16

1.B.5
The riprap is in good shape, with only occasional clast degredation / weathering, zones 

of smaller clasts, and minor benching at high water line.

3, 10, 11, 

12, 13

1.B.8
There is some knapweed and other small brush on the upstream face.  The weeds in 

particular require management.
18

1.B.9

There is debris on the upstream face of the dam at the normal high water mark.  The 

debris needs be removed and disposed of.  This is an annual maintenance task.  During 

the 2015 inspection there were several relatively large trees on the upstream face in 

addition to the normal smaller debris .

3, 4, 15‐17

1.C.1

There are common access points on the downstream face (and abutment) by members 

of the public, and the pedestrian traffic creates trails that become can channel runoff / 

erosion.  This is a maintenance issue that should be monitored and addressed as 

needed.  In addition to these areas, there are shallow rills in the upper‐most portion of 

the downstream face near the crest ‐ these rills attenuate down the the slope in the 

proper, vegetated embankment (rather than the sparsely vegetated road cast‐off 

material near the crest).

7, 9, 21, 30

1.C.8

The downstream face now has only a few bushes and small trees.  Herbicide application 

with Milestone in 2010, 2011 and 2012 has been successful in killing most of the 

willows and small trees growing on the downstream face.  There was no application in 

2013.  The embankment was sprayed on two (2) occasions during the 2014 season.  An 

additional treatment was scheduled for 2015.  During the 2015 inspection several 

knapweed bunches and small trees (at least six) were documented.  These require 

furhter control / management.

19, 23

2. ABUTMENT AND TOE

2.C.6
The left groin has many large bushes and small to sized trees which should be removed.  

There are also small trees growing along the right abutment / left wall of the spillway.
26‐29

3. OUTLET WORKS

3.A.12

The low level intake was last inspected in 2009.  Prior to 1989 the reservoir was 

routinely drawn down below the top elevation of the intake structure in the winter 

months.  As a result the concrete was damaged from freeze/thaw cycles. The structure 

has remained submerged since 1989.  The top edges and corners are spalled to a depth 

of approximately 2‐inches.   The intake was designed with trash racks on three sides 

and the top.  The existing racks have heavy surface corrosion but are operating as 

designed.   Ideally, the intake is inspected on a 5 year cycle.
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COMMENTS

3. OUTLET WORKS (Continued) PHOTOS

3.C.2

Near the middle of the conduit, just downstream of the 16th joint, there are two 

relatively small popouts (2x2x2 and 8x2x2 inches in size) at about 11 o'clock.  This will 

need scaffolding to repair, and is not currently a dam safety concern.

3.C.6

At the sixth joint downstream of the gate chamber, there are three openings in the 

joint filler / patch material at 1:30, 2:30 and 3:30.  These are shallow and do not 

penetrate through the joint.  For more information, see the 2008 joint inventory report ‐

the condition of the joints have not changed appreciably since 2008.

3.C.7

There is a small hole on the crown of the outlet conduit approximately 1‐foot 

downstream from the end of the gate.  Attempts the patch this hole in the late 1990's 

were unsucessful due to gate leakage.  There are also shallow holes in the crown about 

20 feet downstream from the gate chamber.  These holes resemble a rock pocket 

defect cast in‐place during the original construction.

3.C.8 Some of the joints leak a non‐measurable amount of water.

3.C.9 There are calcium deposits at some of the joints, cracks, and repairs. 33‐37

3.C.12

There is ongoing cavitation that damages concrete immediately downstream from the 

gate chamber (repairs have been made several times in the past, in 2013 and 1978 for 

example).  There is a 4 feet by 5 feet area of exposed aggregate and exposed 

reinforcement on the left expansion wall.  The damage at this location does not appear 

to be progressing but needs to be monitored.  The right side of the conduit downstream 

from the gate has similar cavitation damage, although the cavitation area is not as large 

and not as pronounced.  During the 2015 inspection the main left side repair appeared 

to be in great shape ‐ essentially fully intact with only minor edge loss.  Other areas 

appeared the same as 2013.

42, 45

3.C.13

In general, the conduit is in good condition.  There is an epoxy coating on the floor 

downstream of the gate chamber ‐ during the 2015 inspection this coating was eroded 

for about 20‐ft (about 1/2 of its total length).

3.D.3

When the guard gate tower is full and the operating gate tower is dry there is usually a 

small seep through a construction joint in the wall that separates the two towers.  

During the fall (October/November) of 2014 a small seep (approximately ½‐1 gpm) 

appeared on the downstream face of the operator tower, approximately 12 ft. below 

the gatehouse pit floor.  The seepage formed an ice block that would not allow the 

operator gate to move down the tower.  This seep was dry during the 2015 inspection.

48

3.D.4

In 2006, the tower ladders were inspected and found to be heavily corroded, missing 

anchors, and were deemed to be very unsafe and not to be used without a safety line.  

The ladder is no longer used for inspecting the tower and gate chamber.  Access is 

accomplished using a ladder to enter at the conduit’s outlet.

48, 49
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3.D.5

The gate tower was inspected by video camera in October 2006.  Prior to the 2006 

inspection the tower was last inspected in 1982.  The camera was lowered 

approximately 100‐feet and the concrete appeared to be in good condition.  The 

camera could not be lowered into the gate chamber due to the high velocity spray.

3.E.3

The hoist cables are to be replaced approximately every ten years.  The cables on both 

the operator gate and the guard gate were replaced in October and November of 2014.  

The gate and hoist mechanisms were inspected during the cable replacement in 2014, 

and lubrication points on the hoist and gate chock block were lubricated.

47

3.E.5

The guard gate has a history of being difficult to close and seal tightly.  During the 2009 

inspection the gate seal plate bolts were tightened.  The gate seems to seal best when 

it is in a hydraulically balanced condition. A suggested operating guidance was prepared 

in October 2008.   During the 2011 and 2013 inspections there was difficulty getting the 

gate to seal.  It was raised and lowered several times before it sealed adequately.  A 

special inspection and work effort is needed to adjust the gate seals.  The chamber 

between the guard gate and operating gate was not inspected in 2015.

3.E.6

The guard gate was rehabilitated in the spring of 2006.  Work included replacing the 

roller chains and repainting the gate.  The gates were inspected by a consultant (MWH) 

in October 2006.

3.E.9
The sealing surface on the guard gate had linear gouges on both sides near the bottom 

in 2010 (not inspected 2015).

3.E.10

In the summer of 2007 the slotted holes on the guard gate seal were extended 1‐inch in 

order to lower the gate seal this amount.  In 2007, the seal could only be lowered 

approximately 1/2‐inch due to the vertical spacing of the bolts being unequal to the 

vertical spacing of the top edges of the slotted holes, the seal was riding on the bottom 

row of bolts and there is a gap of approximately 3/8‐inches along the top row of bolts.  

In the summer of 2008 the slotted holes on the guard gate seal were extended another 

1‐inch in order to lower the gate seal this amount. A spanner wrench was fabricated in 

2007 for operating the lock nuts and is left at the gate house.

3.F.2

The gates have a history of being difficult to manage relatively small flows (< 100 cfs).  

Gate rehabilitation efforts and adjustments to the gate seal plates have helped this 

situation.  A recommended operating guide was prepared in October 2008.  There is 

also noticeable vibration in the electric motor when operating the gate machinery.

3.F.5

The operating gate has a history of being difficult to close and seal tightly.  In 2010, the 

gate seal plate on the operating gate was raised 3/4 of an inch.  The bolts were torqued 

using a torque wrench and Lock‐Tite was applied to keep the bolts from backing off.  

The gates (both) had to be set three times during the 2015 inspection in order to create 

a seal that would allow conduit entrance.

41

3.F.6
The operating gate was refurbished in 2008, which included replacing roller chains, 

refurbishing chain raceways and repainting the steel.
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3.F.9 In 2010 a linear gouge on the gate seal was noted on the left side near the bottom.

3.F.10

There are two air vents ‐ a 6‐inch and a 42 inch diamter.  The larger vent was 

constructed during the repair work in 1978, a larger air vent was constructed to reduce 

cavitation damage.  Some past inspections (2010, 2011) have documented a slight 

water leak appearing to originate 9 corrugations up from the bottom of the vent.  This 

was not visible during the 2015 inspection.  

46

4. SPILLWAY

4.A.1

During the 2015 inspection there was debris on the spillway approach.  This should be 

removed if not already done.  Debris removal continues to be an annual maintenance 

task for the WUA.

50

4.A.3

The log boom and its anchors are in good condition.  The log boom was replaced after 

the previous one was destroyed in the spring of 2002.  During the 2015 inspection there 

was, however, a damaged and detached buoy near the far right side of the boom ‐ this 

was placed in the gatehouse.  This should be repaired.

54

4.B.1 There is concrete damage at the top of the left spillway wall / left bridge abutment. 66

4.B.4
The USFS replaced the bridge railing during the 2014/2015 winter.  The project was 

completed in January of 2015.
55, 56

4.B.5
Bridge maintenance is the responsibility of the USFS.  The USFS inspected the bridge in 

September 2011.
55

4.C.2

The weir has spalling / freeze‐thaw damage at the following locations: middle bay near 

the center joint (3.5 feet long), four feet right of the left pier (three feet of hollow 

conrete), and near the left wall.

57

4.D.1

The spillway floor has severe transverse cracking in the steeper portion of the chute 

above the low level outlet.  A few of the cracks are diagonal.  The cracks are 

approximately 2‐inches deep and as wide in several locations.  They are large enough 

that they can be seen from a good distance away. 

58‐62

4.D.2

The spillway walls near the crest (and isolated locations on the bridge piers) have minor 

pattern cracking.  The spillway walls have vertical cracking their entire length with 

maximum widths of approximately 1‐inch.  Some of the previously repaired areas 

remain in good condition while others have cracked and spalled. Reinforcing steel is 

exposed in some areas.

4.D.3

There is moderate spalling adjacent to joints and the reinforcing steel is exposed at 

some locations.  The damage does appear to have worsened when compared to 

inspection photos from 2003 (2014 review).  The upper portion of the spillway slab is in 

much better condition.  Previous cracking and spalling damage has been repaired with 

grout that has for the most part remained in place.  During the 2015 inspection the 

following items were documented (on the upper portion of the spillway that is 

accessible): on the first transverse joint downstream of the left pier the left end of an 

old repair is hollow, and near the right wall where downstream of the bridge an old 

triangular shaped repair is hollow.

58‐62
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4.D.4

There are many areas of freeze‐thaw damage / spalling on the left spillway wall.  The 

right wall cannot be safely inspected.  The condition of the walls should be inventoried / 

inspected in conjunction with the anticipated 2016 effort.

67‐72

4.D.5

There is some erosion along the base of both spillway walls extending approximately 8 

to 12‐inches up from the floor slab.   There are a couple of places on the floor that have 

evidence of erosion around previously repaired areas.  The erosion damage is also more 

severe at the steeper portion of the chute.  The eroded areas are up to 1‐inch deep in 

some places.

4.D.8
Some of the joints, in particular a transverse joint in the upper right spillway seem to 

have a wide gap (see photo).
65

4.D.9
Many of the joints have nonexistent or compromised joint material.  The joint sealant is 

pulling out of the second joint downstream from the piers.

4.D.10
The upper drains were checked with a five foot long rod during the 2015 inspection ‐ 

they were clear.

4.D.12
The right wall cannot be safely inspected without being tied off.  There is an 

accumulation of ravelled material behind and on top of the right spillway wall.

4.D.14
There are also many small trees and bushes growing along both walls (outside) of the 

spillway.

4.D.15

The bottom portion of the spillway is very steep and therefore was not closely 

inspected this year.  The steep portion (except for bottom 50‐feet) of the spillway was 

inspected by a consultant (MWH) in October 2006.  On August 26, 2014 an aerial 

camera platform (ACP) was used to investigate an object that had been seen protruding 

from the spillway earlier in the year.  Although the object was no longer protruding 

from the face of the spillway, the photos and video from that work indicated that the 

object was most likely a stick that wedged into a joint in the spillway.  A thorough 

spillway inspection is planned to 2016.

4.E.1

The right wall is spalled at the base of the spillway chute and reinforcing steel is 

exposed.  Portions of the stilling basin wall tops were repaired in 1987.  Cracks were 

sealed in 2002 with a methacrylic crack sealer.  These previous repairs in general are 

holding up adequately. However, in areas that were not repaired in 1987 the concrete 

has deteriorated severely, and there is some deterioration of 1987 repairs.

73‐75

4.E.3

During the 2006 inspection, it was determined that there is significant erosion damage 

(12‐inch depth or more, exposed reinforcing) of the stilling basin floor primarily 

between the second and third rows of baffle blocks.   The floor is also lightly eroded (2‐

inch or less depth) at the base of the spillway.   This was confirmed during the 2009 dive 

inspection.  Divers inspected the stilling basin in 2014 and the results of the inspection 

showed continued deterioration of the stilling basin floor 
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4.E.7

During the 2006 dive inspection three baffle blocks were missing (vertical reinforcing 

steel in place), and three unattached baffle blocks were located upstream of the baffle 

wall.  The energy dissipaters were again inspected in 2009 and 2014.  See, Inspection 

Report Liquid Engineering October 2014 for the most recent notes.

4.E.8

During the 2006 inspection, it was determined that the first row of baffle blocks was 

generally in good condition; six baffle blocks were in poor condition in rows two, three 

and four.  The six baffle blocks in poor condition had significant erosion up to 6‐inches 

deep in some places.    The 10/21/2014 Dive inspection revealed that the deterioration 

is continuing

4.E.10

Dive inspections have shown that there is significant buildup of debris upstream and 

against the baffle wall.  Two large steel plates are lying on the floor.  The plates are 

reportedly from the outlet conduit prior to the repair work conducted in the 1970’s.

4.E.12
Overall the spillway stilling basin is in poor condition.  A thorough stilling basin 

inspection is planned for 2016.

5. RESERVOIR CONTROL

6. INSTRUMENTATION

7. DOWNSTREAM CONDITION
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Maintenance / Repair

ID DESCRIPTION STATUS

PR‐10‐02

Repair the holes in the outlet tunnel at the crown of the conduit just 

downstream of the gate.  The department will assist the association with this 

repair.

Incomplete

PR‐10‐03

Continue to remove the large brush and trees from both faces of the dam.  This 

removal is necessary to prevent the root systems from creating seepage paths 

through the embankment and abutments, and to facilitate visual inspection of 

the dam.

Ongoing

PR‐10‐06

Repair the holes in the outlet tunnel joint (joint #22) near the crown of the 

conduit approximately 50 feet downstream of the gate chamber.  The 

department will assist the association with this repair.

Incomplete

PR‐10‐07

Develop an operation plan for tightly sealing both gate operating mechanisms.  

Modify gate seal locations as needed to obtain tight seals. The department will 

assist the water users with this effort.

Ongoing

PR‐10‐08

Repair the spalls on the ogee weir and seal the cracks on the upper portion of the 

spillway floor slab and walls with an appropriate crack sealant product.  The 

department will assist the association with this repair.

Incomplete / 

pending 2016 

inspection

PR‐13‐01

Inspect the entire spillway chute closely, assess if it is still functioning adequately 

and identify any areas in need of repair.  The Department will be responsible for 

this recommendation.

Pending 2016

PR‐15‐01 Remove debris from log boom and from spillway crest prior to spilling. New

PR‐15‐02
Replace the broken and detached buoy near the right end of the boom.  The 

DNRC will complete this repair.
New

PR‐15‐03 Remove the trees and brush in the left downstream groin. New

Annual Maintenance

ID DESCRIPTION STATUS

PR‐AM‐01
Remove the floating wood debris from the dam face, the spillway, spillway 

approach and log boom.
Ongoing

PR‐AM‐02
Lubricate and clean the both gate operating mechanisms.  Tighten bolts on both 

gate seals.
Ongoing

PR‐AM‐03

Remove the few bushes that exist on the upstream face of the dam.  Remove the 

large brush and small trees in the left downstream groin.  Remove the bushes 

along the left spillway wall.

Ongoing

PR‐AM‐04

Operate the reservoir in the fall and winter months in such a way that the inlet 

remains submerged.  The outflow from the dam should be limited to the inflow 

into the reservoir during the fall and winter months.

Ongoing

PR‐AM‐05
Reduce the flow through the outlet whenever the spillway is in use to minimize 

the splash at the toe of the dam.
Ongoing

Painted Rocks Dam Annual Inspection, 2015 Recommendations 1 of 1



Painted Rocks Dam Annual Inspection, 2015  Photo Log      1 of 19 

 
Photo 1 Downstream face from left abutment 
 

 
Photo 2 Crest from left abutment 
 

 
Photo 3 Upstream face from left abutment 
 

 
Photo 4 Upstream face from near gatehouse 
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Photo 5 Crest from near gatehouse Photo 6 Downstream face from near gatehouse 

Photo 7 Downstream face, right Photo 8 Downstream face, center 
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Photo 9 Downstream face, left Photo 10 Upstream face, view left 

Photo 11 Upstream face, view right Photo 12 Upstream face, view right near water level 
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Photo 13 Upstream face, view left near water 
 

 
Photo 14 Upper upstream face, view right 
 

 
Photo 15 Upper upstream face, view left 
 

 
Photo 16 Erosion near left upstream end of dam.  Erosion is 
in material that is regularly replaced. 
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Photo 17 Debris at high water line Photo 18 Knapweed on upstream face / right abutment 

Photo 19 Downstream view of dam, looking right, note small 
trees 

Photo 20 Downstream face of dam, looking left 
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Photo 21 Foot access trail near left downstream groin 
 

 
Photo 22 Shallow erosion, note that erosion is limited to the 
location / material related to crest material cast-off 
 

 
Photo 23 Knapweed, downstream face of dam 
 

 
Photo 24 Left upstream groin 
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Photo 25 Left upstream groin Photo 26 Left downstream groin 

Photo 27 Left downstream groin Photo 28 Brush and small trees in left downstream groin 
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Photo 29 Brush and small trees in left downstream groin Photo 30 Right downstream groin 

Photo 31 Access into outlet conduit Photo 32 Access into outlet conduit 
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Photo 33 Diagonal crack in conduit Photo 34 Condition of old repair in conduit 

Photo 35 Condition of old repair in conduit Photo 36 Example old joint repair and calcification 
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Photo 37 Larry Schock inspecting conduit joint Photo 38 Recently installed hand rail at gatehouse, installed 
by Larry Shock and Jim Nave 

Photo 39 Power upgrades in gatehouse Photo 40 Power upgrades in gatehouse (new 240V outlet) 
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Photo 41 Downstream side of operating gate Photo 42 Condition of 2013 cavitation repair - in great shape 
with only minor edge loss 

Photo 43 Old spall / pop out just downstream of operating 
gate.  According to the previous inspector, this condition 
has not changed (e.g. not erosion) 

Photo 44 Amount of gate leakage 
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Photo 45 Exposed reinforcement left of left downstream 
thimble (stable condition) 

Photo 46 Air vent 

Photo 47 Gate operators Photo 48 Operating gate tower - no seepage 
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Photo 49 Guard gate tower Photo 50 Spillway approach and log boom, note some debris 

Photo 51 Right spillway abutment Photo 52 Left spillway wall / abutment 
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Photo 53 Spillway, weir, and bridge 
 

 
Photo 54 Broken buoy near right end of log boom 
 

 
Photo 55 Bridge, with new railing 
 

 
Photo 56 Outer view of new railing, installed by USFS 
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Photo 57 Example of spalling damage on spillway weir 
 

 
Photo 58 View of steep portion of spillway 
 

 
Photo 59 View of steep portion of spillway 
 

 
Photo 60 View of steep portion of spillway 
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Photo 61 View across steep portion of spillway - white areas 
void of moss may be concrete spalling / erosion, or wear 
moss is eroded from concrete 
 

 
Photo 62 View down spillway and stilling basin above 
conduit outlet portal 
 

 
Photo 63 Exposed reinforcement on left side of outlet 
conduit portal (same condition as previous years) 
 

 
Photo 64 Condition of 2013 joint repair - sound with light 
surface scaling 
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Photo 65 Transverse joint separation - spillway upper right Photo 66 Concrete damage on top of spillway approach wall 

Photo 67 Concrete damage at top of left spillway wall Photo 68 View down left spillway wall 
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Photo 69 Concrete damage at top of left spillway wall Photo 70 Concrete damage at top of left spillway wall 

Photo 71 Concrete damage at top of left spillway wall Photo 72 Concrete damage at top of left spillway wall 
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Photo 73 Debris and brush at top of right spillway wall 
 

 
Photo 74 Trees and brush adjacent to right spillway wall 
 

 
Photo 75 Debris at / above right spillway wall, and concrete 
damage at top of wall 
 

 
Photo 76 Spillway and right downstream abutment 
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The main issue associated with the gates at Painted Rocks is the fact that they will not close 
all the way.  During the October 2006 inspection, several attempts were made to reduce the 
leakage by closing both the emergency gate and regulating gate as far as possible.  This 
was done by allowing the gates to “freefall”.  With the reservoir level at approximately El.  
4664.5, it was possible to reduce the leakage to approximately 25-cfs.     

From the tunnel, it was noted that the control gate was leaking heavily at the bottom but not 
around the top and sides.  Refer to Photograph 10.  This is an indication that the gate 
bottom seal may not be adjusted properly.   

The gate hoists were generally in good condition and well maintained.  Refer to Appendix B 
for inspection notes and nameplate data for the gate hoists.  Refer to Photographs 15 
through 19 for views of the hoists.  In general the significant findings of the hoist inspection 
were as follows:   

• Bearings were generally well lubricated.

• Gears generally were lacking recent lubrication.

• Belts were in good condition.  No evidence of fraying was noted.

• The epoxy coated wire ropes, which are approximately 6 years old appeared to be in
good condition.  No evidence of fraying or significant corrosion was noted.

• Light to moderate scuffing was noted on several of the gear teeth of both hoists.  Refer
to Photograph 18.

• No maintenance schedule is kept for the equipment.

• There is no backup power source for the gate.

• Control Panel was new and in good condition.  All operations were functional.

5.6 Inspection Findings – Spillway Chute and Training Walls 

A close up visual inspection of the spillway chute and training walls was conducted by an 
engineer utilizing rappelling and ascending equipment.  The close up inspection consisted of 
a visual assessment of the concrete, and limited testing of the concrete utilizing a Schmidt 
hammer and a rock hammer.  Photographic documentation of the spillway inspection was 
taken with a digital camera by the inspector on the spillway, and limited digital video (with 
audio commentary) was taken by the observing engineer from the left and right abutments. 

Below are the significant observations from the inspection of the Spillway chute and training 
walls:   

• The spillway floor at the spillway crest appears to generally be competent with minor
abrasion damage.  Previous spalling damage has been repaired with grout and spillway
joints have been filled.   There was minimal spalling or cracking observed at the
entrance to the spillway.  Refer to Photographs 23 through 28.
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• Wing walls at the spillway crest showed significant portions of medium pattern cracking
and efflorescence.   Previous work has been done to repair the top portions of these
walls.  Refer to Photograph 29 and 34.

• Localized efflorescence and medium pattern cracking was observed in key locations on
the spillway bridge piers.  Schmidt hammer readings of 18 indicate a concrete cylinder
compressive strength of approximately 1,350 psi.  Refer to Photographs 30 and 31.

• Periodic efflorescence was observed on both training walls.  At one particular location
downstream of the spillway bridge on the east training wall, efflorescence deterioration
of the training wall was severe.  Refer to Photograph 32.

• Abrasion damage was observed along the lower portion of the training walls along the
entire length of the spillway.  The height of this abrasion damage on the walls appears to
correlate to the average depth of flow over the spillway.  Depth of the damage ranged
from approximately 1/16-inch to ½-inch. Refer to Photograph 33.

• Vertical cracking in both training walls was evident throughout the entire length of the
spillway, including the areas that appear to have been rehabilitated in 1986. Crack
patterns and widths range from micro spider cracking to greater than one inch vertical
cracks.  Refer to Photographs 34 and 35.

• The upper portion of the spillway floor (above approximate Station 3+55) was noted to
have spalling/pitting over the majority area, ranging from 1/8-inch to 2-inches deep.
Floor slab cracking was observed to generally run perpendicular to the spillway, but
some longitudinal cracking is also present.  Refer to Photograph 36 through 38.

• At the transition from the flatter to steeper spillway slopes (approximately Station 3+55),
the abrasion damage on the slab becomes more severe, ranging from ½-inch to greater
than one inch in depth.  The horizontal and vertical cracking also becomes more severe
in this area, with large cracks developing at and between the construction joints.  Crack
widths range from one to four inches wide with significant joint spall up to three inches
deep.  Reinforcing bars are exposed at several joint spall locations.  There is also a
section of discolored concrete (light brown color), that is more severely deteriorated than
observed elsewhere.  The discolored concrete was dusting, broke apart quite easily, and
had Schmidt hammer readings of 10-15.  Refer to Photographs 39 through 41.

It is important to note that while the Schmidt hammer readings were used to develop 
estimates for concrete compressive strength in the tested areas, in nearly all instances the 
readings are below the lower bound (Schmidt hammer reading of 20) for the compressive 
strength correlation curves, and the strength parameter was estimated by extrapolating the 
curves downward.   

Refer to Appendix C for a plan of the spillway, divided into zones based on the level of 
observed deterioration.  The map also indicates locations of several photographs identified 
above.    

These detailed inspection observations confirm initial recommendations from the 
reconnaissance inspection.  It is the MWH Team's recommendation that additional materials 
testing of selected areas be conducted to better understand the deterioration and strength 
parameters of the spillway materials.  This would include coring various sections of the 
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concrete and performing petrographic and chemical analyses on these cores   Given the 
variability of the existing concrete, and the degree of localized deterioration, at a minimum, 
predicting the remaining useful service life would require the acquisition additional materials 
testing data; however, because of the degree of some of the observed deterioration, even 
with additional materials testing data, it may not be possible to determine a meaningful 
estimation of the remaining useful life of the structure without providing some level of 
rehabilitation recommendations. 
 

5.7  Inspection Findings – Stilling Basin and Basin Walls 
 

The stilling basin was inspected by divers equipped with a helmet-mounted video camera.  
Refer to Appendix D for inspection notes for the stilling basin.  Refer to Appendix E for the 
underwater inspection video.  The stilling basin was found to be in poor condition.  Major 
defects observed were as follows:  
  
• Three baffle blocks were dislodged and/or missing.  Several other baffle blocks were 

eroded near the base and along the edges.   
 
• Heavy erosion of the stilling basin floor was identified at several locations.  Concrete was 

eroded away over a significant area of the basin floor to as much as 12 in.  Reinforcing 
bars were completely exposed at several locations.   

 
• A large Buildup of Rock, Cobble and Timber Debris have built up at the base of the 

baffle wall.   
 

• The right stilling basin wall was moderately scaled above the waterline over a large area.  
Reinforcing bars were exposed at several locations.  The reinforcing bars did not appear 
to have been covered sufficiently during construction.   

 
• The concrete stilling basin extension downstream of the baffle wall was in good 

condition.  No defects were noted.   
 

 
END DOCUMENT 



Painted Rocks Dam Inspection Findings-TM 1 PHOTOS 

Painted Rocks Dam P-13

Photograph 23  General Arrangement of Spillway Crest and Bridge Piers.  (2003 Photo by 
DNRC). 

Photograph 24  General View of Spillway Crest and Bridge Piers. 
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Photograph 25  Spillway Chute and Right Training Wall. 
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Photograph 26  Spillway Chute and Right Training Wall. 

Photograph 27 Spillway Crest. 
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Photograph 28 Spillway Crest Repair. 

Photograph 29 Left Wing Wall. 
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Photograph 30 Spillway Bridge Pier. 

Photograph 31 Spillway Bridge Pier Bearing Seat. 
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Painted Rocks Dam P-18

 
 

 
Photograph 32  Efflorescence Deterioration on East Training Wall. 

 

 
Photograph 33 East Training Wall – Abrasion. 
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Photograph 34 West Training Wall – Rehabilitation Patches & Cracking. 

Photograph 35 Cracking in West Training Wall. 
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Photograph 36 Spillway Floor & West Training Wall.   

Photograph 37 Spalling/Pitting on Spillway Floor. 
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Photograph 38 Horizontal Cracking on Spillway Floor. 

Photograph 39 Pitting in Spillway Floor. 
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Photograph 40 Deterioration of Spillway Floor Concrete. 

Photograph 41 Exposed Reinforcing Bar in Spillway Floor Slab. 
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