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Upstream Slope (cont.)
(I) (cont.) climate conditions at high altitude site.
(5) The exposed upper portion of the slope varies somewhat in inclination, from about 1.5:1 along the 

maximum section, to about 2:1 at the outlet section. No signs of instability were noted.
Crest (cont.)

1.5 feet above the surrounding crest elevation.
(II) Minor.
(18) Both the left end of the crest and the turnaround area at the right end appear to slope to the downstream 

side, which is not desirable for erosion control purposes.
Downstream Slope (cont.)

(25) The upper part of the slope is oversteepened, to about 1.5:1, due to the presence of the access road fill 
across it. The lower slope inclination is more reasonable, and probably more representative of the actual 
dam slope, at about 2.5:1 to 3:1. Overall slope at the maximum section, measured from the downstream 
edge of the road fill to the toe, is 2:1.

Seepage (cont.)
(31)(32)(cont.) seepage was observed on the downstream slope at the outlet section, just above the access 

roadway which angles across the slope there. The wet area was about 50 feet in length, parallel to the 
dam axis, and about 10 feet in width, and was producing a trickle of clear flow along the roadway ditch, 
flowing toward the spillway channel. The area had a mossy appearance, with some algae, but was not 
overly soft, being comprised of the hard rocky soil which makes up the downstream slope. This area 
should be watched closely for changes in size and quantity and clarity of seepage.

(34) As noted in the past, clear seepage emerges from the rockfill toe of the dam at the maximum section, in 
the form of several small streams of several gpm each, discharging into a pond along the valley floor 
beyond the toe of the dam. This pond is about 20 feet wide by about 60 feet in length, and retains water 
to a depth of up to 2 feet. At the lower end of the pond, most of the discharge is routed through a 4” 
flume for measurement; head on the flume was measured at 0.12’, or about 22 gpm. Another 5 — 10 
gpm escapes from the pond to the left of the flume without being measured. The total amount of the 
flow from the pond was consistent with last year’s observation with the reservoir at a similar level.
Flow from the pond includes seepage from the lower right abutment, as described below.

(33)(39)(a) As noted in the past, a point source of seepage emerges from the lower right abutment near the 
maximum section, about 6 feet to the right of the groin and about 20 vertical feet above the toe of the 
maximum section. This source of seepage was producing a clear flow of 2 - 3 gpm, which is consistent 
with past observations, with soft, wet ground conditions surrounding the seep area and extending 
downstream along the lower abutment for 20 - 30 feet. Flow from the seep area discharges across a 
bench fill on the lower right abutment, wetting it, before discharging down the slope of the bench fill to 
the seep pond described above.

(35) As previously observed, minor seepage emerges from beneath both outlet conduits at their downstream 
ends; this amounted to 1 -2 gpm from under the right conduit and about N gpm from under the left. At 
the point where the outlet channel meets the spillway channel downstream of the dam, total seepage in 
the bottom of the outlet channel was estimated at about 5 gpm.

(39)(b) Minor seepage emerges along the rock cut of the spillway channel, in the upper right abutment. The 
flow originates as trickles of seepage from the rock the right side of the spillway crest structure and at 
the downstream end of the left spillway wing wall. By the point where the spillway channel crosses the 
access roadway downstream, seepage along the spillway floor amounts to less than 5 gpm, due to small 
contributions of flow from the rock floor and right cut slope. By the lower end of the spillway channel, 
where it drops into the outlet channel, seepage flow has increased to about 10 gpm.

Outlet (cont.)
handwheels at the top of the upstream slope and inclined stainless steel stems mounted to a concrete support 

structure on the upstream slope. This outlet system is seldom used. The mam, and preferred, method of 
withdrawing water from the reservoir is via a pumped outlet system, now powered by an REA electrical 
line from Del Norte. The intake is located on a floating barge in the reservoir, and water is conveyed to 
an on-site treatment plant, where it is treated to meet water quality standards before being released 
downstream via the Wightman Fork diversion channel, which passes around the north side of the 
reservoir.
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Outlet (cont.)
(45) The gravity outlet gates were closed at the time of this inspection, and were not operated. Joe Fox 

indicated that the gates were exercised full range and lubricated last summer when the reservoir was 
drawndown below the gates, and that both worked acceptably. The pumped outlet was in operation 
during this inspection, as usual, drawing 1010 gpm to the treatment plant, slightly more than the 900 
gpm entering the reservoir from site runoff.

(49) Corrosion of the cast iron gates and steel gate frames of the gravity outlet system has been a significant 
problem, due to the very low pH water retained in the reservoir. The gates and frames were coaled with 
an epoxy paint several years ago to help retard the corrosion. Joe indicated that the gates were 
examined during last year’s drawdown of the reservoir, and found to be in no worse condition than 
when the epoxy coating was applied.

Spillway (cont.)
flood, and was constructed in 1993-94. The rock channel turns hard to the left at its lower end, and joins the 

outlet channel at a location about 200 feet downstream of the end of the outlet conduits. Large riprap is 
used to armor the outside of the curve to the outlet channel, and the area of the outlet channel where the 
spillway flow would enter it, but the outlet channel beyond that point is a steeply-sloping trapezoidal cut 
about 15 feet deep through soil to the natural stream channel of the Wightman Fork below the toe of the 
dam. This lower end of the spillway channel would likely suffer significant erosion during a large 
discharge event. However, operation of the spillway is avoided under normal operating conditions, to 
avoid releasing untreated water from the reservoir downstream. Recent construction of diversion 
channels and turnouts from the natural channels upstream of the reservoir now allow flows to be 
selectively diverted around the reservoir to avoid overfilling it.

(52) Some erosion has occurred within the lower end of the spillway channel. CDPHE is considering 
placing additional erosion protection within the lower end of the channel to prevent further damage in 
the event of a large discharge event. Austin Buckingham indicated that any such work will be submitted 
to our office for review and approval prior to construction.

(57) Three concrete support piers, used to support a pipeline which runs across the spillway channel, are 
present along the channel floor just upstream of the crest structure. These, and the support legs to the 
pipeline, would create some obstruction to flow. Also, a minor amount of driftwood was present around 
the crest structure.


