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Figure 4. Changes in dissolved oxygen saturation along Crystal Creek during three sampling runs
on dJune 11 and 12, 1985.
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Figure 5. Changes in total inorganic nitrogen and total phosphorus loads in Crystal Creek after passing through
Roslyn (river mile 3.5 - 2.95) and by the Roslyn WTL cutfall (river mile 1.6).



Memo to Chris Haynes and Harold Porath
Roslyn Wastewater Lagoons and Crystal Creek Receiving Water Study - Findings
October 21, 1985

example, winter icing and snow cover over the lagoons could create anaerobic
conditions where increased ammonia concentrations are present in the effluent.
Further monitoring of ammonia, pH, and temperature may be warranted if ef-
fluent continues to be discharged into the creek. This monitoring should be
done before and after the WTL effluent and mine are mixed--if the present
discharge configuration continues.

The effluent chlorine residuals of 0.5 to 1.3 mg/L caused an in-stream chlor-
ine residual of 0.1 mg/L at Station 4, 0.15 mile downstream of the outfall on
June 12. A balance between low chlorine residuals and adequate disinfection
of the effluent is needed. Effluent chlorine residuals need to be below 0.1
mg/L under current discharge practices to be within the recommended USEPA
standard of 0.002 to 0.010 mg/L.

As with the wastewater source within Roslyn, the combined Roslyn WTL effluent
and Fanhouse No. 5 drainage also increased nutrient loads and decreased D.O.
saturation levels slightly in Crystal Creek (Figures 4 and 5). The mine
discharge contributed as much inorganic nitrogen as the WTL effluent. However,
most of the phosphorus was from the latter. The nutrient loads had not sig-
nificantly diminished 0.5 mile below the outfall. In-stream nitrification

may have been responsible for the slight loss of D.0. at downstream stations
compared to upstream stations. Nitrite, an indicator of nitrification ac-
tivity, was present at Station 5.

Total metal concentrations in the vicinity of the combined outfall did not
follow a distinct pattern. Increases or decreases 1in lead, nickel, copper,
and cadmium concentrations between Stations 3 and 4 appeared to have no
relation to inputs from the combined mine water/effluent discharge (Table 3).
Only the slight increase in zinc between Stations 3 and 4 could be accounted
as being from the combined discharge. Hardness values were not available due
to laboratory analytical errors. However, the zinc chronic toxicity criterion
for aguatic life (not based on hardness) was exceeded at both stations.

Active metal concentrations and hardness values would be necessary to cvaluate
copper, cadmium, lead, and chromium concentrations in Crystal Creek to current
USEPA criteria (Federal Register, 1984). The discussion concerning complexed
metals in the mine drainage may be applicable to Crystal Creek metal concen-
trations (see Mine Drainage) in terms of aquatic toxicity.

Despite the presence of residual chlorine and zinc, we observed juvenile
salmonids and numerous caddis fly larvae at Station 4. Although we did not
quantitatively compare biota in different areas of the creek, the appearance
of these relatively pollution-intolerant aguatic organisms suggests that the
impacls from Lhe WTL effluenl were nol severe during the survey.
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Conclusions

In general, Crystal Creek seemed able to accept the wasteload from the Rosliyn
WTL during our survey without severely degrading water quality. However, some
Class A water quality standards were violated and problems observed in 1978
were still present. In addition, the chronic low dilution ratio and high
probabilty of lagoon upset (e.g., low D.O.; high NH3-N) create a high-risk
situation for Crystal Creek water guality. The following findings were made
from our survey in response to the stated objectives:

1. Effluent quality was generally good; 1.e., low BOD, TSS, and ammonia
concentrations. However, effluent pH and chlorine residual levels
resulted in Class A water quality standard violations in Crystal Creek.
Un-ionized ammonia and low dissolved oxygen during other times of the
year could create toxic conditinos or Class A water gquality violations
in Crystal Creek.

2. The receiving-water-to-WTL-effluent ratio was 5:1, far below the 20:1
ratio recommended by WDOE. A rough comparison of estimated streamflows
in February through May of 1985 to influent flows reported in the DMRsS
indicated that the 20:1 ratio was rarely met during those months.

3. The 1984 I&I program had probably strengthened the chemical characteris-
tics of the influent compared to 1978 influent. However, DMR flow data
indicated stormwater still enters the collection system at times. Treat-
ment efficiency of the lagoon was not impaired during the survey period.

4.  Raw wastes still enter Crystal Creek within Roslyn. The Class A fecal
coliform standard was violated as a result of this unhealthy situation.
Nutrient enrichment and a slight D.0. sag in Crystal Creek were also
attributed to this waste source.

5. The mine drainage (rom Fanhouse No. 5 had high alkalinity and ammonia
concentrations. Much of the ammonia may have been converted to nitrate
before reaching Crystal Creek. Metals concentrations were considered
low compared to acid mine drain situations. The alkaline pH and high
alklinity may have reduced the toxicity of the metals present to aquatic
organisms, although more data are needed.

Some additional findings were:

® Influent flow-monitoring system in the WTL was inadequate. The Parshall
flume was oversized and in disrepair.

] One of the culverts connecting the two Tagoons cells was plugged. This
created a "dead spot" and may impair lagoon efficiency.

@ Effluent still flows through an open ditch before reaching Crystal
Creek. This posed a health hazard.
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@ Zinc concentrations in Crystal Creek above and below the Roslyn WTL/mine
drainage discharge exceeded the USEPA chronic toxicity criterion for
aquatic Tife.

Recommendations

® Eliminate raw waste discharges within Roslyn.

® Work toward eliminating the current WTL discharge from Crystal Creek.
] Reduce chlorine residual in effluent to avoid toxicity problems in the

creek. A concentration less than 0.1 mg/L is recommended at a 5:1 creek
to effluent ratio.

® Improve flow monitoring in the Rostyn WTL. Also, continue to monitor
Crystal Creek flows and establish a discharge rating curve for better
evaluation of wastewater discharge management.

® Clear plugged culvert connecting the two lagoon cells.
[ Split samples to check total suspended solids testing accuracy.
® Monitor effluent ammonia, pH, and temperature, especially when the

lagoons are iced over or anaerobic, to determine un-ionized ammonia
Tevels. Monitor concentrations before and after WTL effluent and mine
drainage are mixed if the current discharge configuration continues.

® Monitor effluent dissolved oxygen levels at a greater frequency while
anaerobic conditions are suspected 1n the lagoons and while Crystal
Creek flows are low.

® Determine if all spillage from the Roslyn water reservoir could be
diverted into Crystal Creek to increase flows for effluent dilution.

Jd:cp

cc: Lynn Singleton
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