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toxicity of a water when compared to the USEPA cyanide criterion. An
alternative method -- cyanides amenable to chlorination (USEPA method
355.1) -- measures those cyanide complexes which are readily dissociated
and potentially toxic. This test does not, however, measure the iron
cyanide complexes which dissociate in sunlight (APHA, et al., 19/5) and
so may underestimate the toxicity when compared to the USEPA criterion.

Conventional pollutant concentrations at station 20 were similar Lo
other ditch stations with the exception of the increased phosphorus
concentrations. The reason for the increase is not readily apparent.

Three organic compounds were measured in water at station 20 (Table 5).
As with previous ditch water samples, the concentrations are much lower
than the criteria (for those that have criteria), and the compounds are
not frequently found in other state waters. The sediment sample at
station 20 (Table 6) contained 14 organic compounds and for eight of
these compounds, the values are the highest recorded for the state. The
other six had not been previously reported (Joy, 1983). Historically,
when the Reynolds pump station operates, water is drawn from ditches 10,
5, 3, 1, and 2. Al1 industries and sources on these ditches could
therefore contribute to the chemical buildup in the sediment. Another
potential source is the Black Mud Pond operated by Reynolds Metals Co.
This unsealed pond is adjacent to station 20, contains a dangerous
waste, and is a source of current groundwater contamination. Some
seepage is collected and pumped back into the pond (Houck, 1983).

The Reynolds Metals Co. currently monitors free and total cyanide monthly
at the request of WDOE (Houck, 1983) in ditch 14 near the station 20 of
this study (Figure 1). The results of the cyanide analyses from the
Reynolds monitoring for the period July 24, 1980 to November 30, 1982
were: (1) mean free cyanide = 22 ug/L, range of free cyanide = 10 to 70
ug/L; (2) mean total cyanide = 132 ng/L, and range of total cyanide = 40
to 750 ug/L. The mean ratio of free cyanide to total cyanide was .24,
but varies from .01 to .44. The Reynolds data show Lhe 24-hour average
criterion are being exceeded at their monitoring site and by utilizing
the .24 ratio and total CN data (Table 2), it appears that the 24-hour
average criterion may also be exceeded at ditch station 18.

SUMMARY BY OBJECTIVE

1. Assess impact of Weyerhaeuser discharge on ditch 3

The discharge from the Weyerhaeuser complex to ditch 3 is composed
of three separate discharges denoted in this survey as stations
numbered 7, 10, and 12. The impact of discharge station 7 was
assessed by examining water quality at ditch station 8 and the
impact of discharge stations 10 and 12 by examining water quality
at ditch station 16.

19



Memo to Jon Neel
Longview Diking District Study
December 1, 1983

The discharge at 7 had high concentrations of turbidity, suspended
solids, COD, fecal coliforms, oil and grease, phenolics, copper,
and zinc. This discharge appears to cause Class A water quality
standard and USEPA (1980a) criterion violations at station 8, with
high concenlralions of all the above parameters except tecal coli-
form bacteria. Phenolics were not measured at ditch station 8.

The discharges at 10 and 12 had high turbidity, suspended sulids,
COD, fecal coliforms, phenolics, copper, zinc, and cadmium levels.
Station 16, approximately one mile downstream, was influenced by
the oil-water separator discharges and the discharges from stations
13 and 15.

Specifically, the Weyerhaeuser oil-water separator discharges are
responsible for aesthetics (turbidity and surface oil), copper, and
in part, cadmium, water quality criteria violations at station 16,

2. Location and impact of sewer bypasses

The Tocations of the sewer bypasses are yiven in Figure 2. As
noted previously, the bypasses generally occur during the winter
months and based on recent records, occur most frequently on the
north edge of town to ditch 6. The bypasses are caused in part by
groundwater infiltration and inflow during the winter months. The
infiltration means that the sewage is diluted at the time of bypass
and is subsequently diluted by flow in the ditches. Recause ditch
and bypass quality and quantity have never been simultaneously
determined and there were no bypasses occurring at the time of this
sampling, a quantification or estimation of impacts was not possi-
ble. It may be possible to quantify impacts during future field
work; however, a bypass event will not be a prerequisite for
sampling.

Sewage discharges typically increase BOD, nutrient, turbidity, and
bacterial loading to the receiving water and may increase other
constituents depending on the waste stream in a given service area.
It is very likely that such bypasses cause or aggravate Class A
water quality criteria violations, and from a public health aspect,
raw sewage entering totally accessible, open ditches in a resi-
dential area is a situation of serious public health concern.

3. Background or baseline water quality for the ditch system

The background or baseline water quality is best assessed at a
point where the impact of pollution sources is minimal. The data
for ditch 4 (station 1) are probably the best data for background
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water quality. This station was sampled prior to a storm event,
but the effect of increased precipitation should only be lower
NO3-N, hardness, and specific conductance. Station 17 also appears
to have low concentrations of specific pollutants and may serve as

a general indicator of background water quality for the area which
it drains (ditch 10).

4. Survey the ditch system to determine if oil is migrating through
the groundwater to the ditch system and to determine the location,
size, and quality of the industrial storm and sanitary sewer
discharges

Several discharges and potential discharges of 0il were identified
during the survey. The problem of 0il discharge from both point
sources and non-point sources (ditch bank disposal) seems to be
most acute along ditch 4 and ditch 3. It is a difficult task to
determine the movement of pollutants through a groundwater system
and in the case of the ditch system, having so many other oil
sources, could not be adequately addressed. If the current o0il-
water separators on the ditch system were more efficient in design
and properly maintained and it other oil waste such as filters on
the bank and storm sewer disposal could be controlled, then oil in
the ditches would probably be minimal.

The Tocation of the industrial storm water discharges and the water
quality of these discharges has been discussed previously. The
specific problems vary among discharges and in order to more
accurately determine the impact of these discharges on the water
quality of the ditch, the flows must be quantified. Flow measure-
ment of selected ditches will be conducted during storm water
sampling.

The location and possible impact of the sanitary sewer bypass
discharges have been discussed previously.

5. Document the Diking District operating procedures and make recom-
mendations as to changes which might improve water quality

As noted previously, during the months of Tow precipitation the
direction of flow in the ditches is to the northwest to the Main
pump station and the tidal gates. This means that all industrial
effluent enters Coal Creek STough. In the months of heavy pre-
cipitation, the various pump stations throughout the area activate
automatically according to the water elevation in the ditch. The
direction of flow at any point is determined by the combination of
pumps that happen to be operating at that time and is also in-
fluenced by the condition of the ditches.
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The water quality in the ditch system would probably be best if the
water near the industrial section was pumped to th= Columbia River
before traveling throughout the system. Higher cu:lity ditch water
could also be mixed with poorer quality to mediat- potential re-
ceiving water impacts. For example, if the pumps t the Reynolds
pump station and the Oregon Way pump station were set at a level to
activate first, the ditch water from the residential area (ditch 1)
would dilute the industrial discharges and then be pumped to the
Columbia River,

6. Determine the presence of cyanide in the ditch system

Cyanide was present in all discharges and ditch stations around the
Reynolds Metals Co. complex. The cyanide concentration near the
pump station (ditch station 20) was 23 ng/L (as total CN). The
Reynolds Co. which monitors the cyanide concentration at this
station monthly, obtained a 25-month average free cyanide concen-
tration of 22 ug/L. The cyanide criterion (as free CN) is 52 ug/L
maximum and 3.5 pg/L as the 24-hour average,

CONCLUSIONS

The major water quality problems within the area at the time of sampling
were metals, cyanide, and oil. Other problems included fecal coliform,
lTow dissolved oxygen, turbidity at some stations, and organic compounds
(priority pollutants).

High metal concentrations were present at one or more stations in each
flow section. The primary metals present were zinc, copper, and cad-
mium; however, the detection Timits for our metals analysis may preclude
the detection of some criteria violations.

Cyanide concentrations were significant at most point discharge and
ditch stations in the area of Reynolds Metals Co. Concentrations quite
probably exceed the 24-hour average criterion most if not all of the
time.

0il1 was a problem in all areas sampled. Several small sources were
noted in Flow System I. However, the largest identifiable contributor
to the oil problem, the Weyerhaeuser Co., discharges to Flow Systems II
and TTT. A1l three Weyerhaeuser discharges were significant sources

of oil.

Fecal coliform counts exceeded 100 colonies per 100 mL (Class A stand-
ard) in the discharges originating on the Weyerhaeuser property (Sta-
tions 7, 10, and 12), and the R.W. Paper Co. property; however, the
counts at the downflow stations (stations 8 and 16) did not reflect

22



Memo to Jon Neel
Longview Diking District Study
December 1, 1983

these high inputs and were less than the Class A standard. Ditch 1 also
exceeded the standard. The observed but unsampled Dover Apartments
discharge either aggravated the problem at station 11 or was primarily
responsible for it. The source of the violation at ditch station 18 is
not readily apparent.

Dissolved oxygen was low (less than 6 mg/L) in all ditch stations and
most point discharges where measurements were made. The only place
where there appears to be a poussible relationship between oxygen demand
(COD) and Tow dissolved oxygen is in Flow System II. The discharge at
station 7 had a COD of 450 mg/L (D.O. unmeasured) while the downflow
ditch station (8) had a COD of 130 mg/L and D.0. of 1.0 mg/L. The low
D.0. in the other flow systems is apparently caused by infiltration of
groundwater, which is normally low in D.0., and possibly sediment oxygen
demand.

The major fdentifiable sources of turbidity and color in the sample area
are the Weyerhaeuser discharges. A1l have large aesthetic impacts.

Although the water concentrations of organic compounds (priority pol-
lutants) were below criteria concentrations (for those with criteria),
the ditch system is one of the few Class A waters of the state having
measurable concentrations of many compounds. The extremely high con-
centration of organic compounds in the sediments indicates a high load-
ing to the ditch waters and the possibility of toxicity to aquatic Tife.

LRS:GB:cp
Attachments
cc: John Bernhardt

George Houck
Section Files
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