











Memo to Frank Monahan

Assessment of Surface Water Quality in the Vicinity of Reichhold Chemicals,
Inc., Tacoma, Washington

March 1, 1982

Lincoln Avenue Alexander Avenue Total
Parameter Drain (1bs/day) Drain (1bs/day) (1bs/day)
Formaldehyde <1.94 9.07 9.07 to 11.00
Pentachlorophenol N.D. 0.18 0.18
1,1 Dichloroethane 0.004 0.04 0.044
Toulene N.D. 0.01 0.01
1,1,1-Trichloroethane 0.02 M. D. 0.02
Zinc 0.03 0.76 0.79
Lead 0.10 0.76 0.86
Copper 0.02 0.91 0.93
Cadmium 0.01 0.04 0.05
Chromium <0.01 0.34 0.35
Arsenic 0.97 3.78 4.75
Nickel 0.05 0.42 0.47
Molybdenum 0.03 0.07 0.10
Mercury .0002 .0008 0.001

N.D. = None Detected.

The loadings were calculated by the conversion: Flow (cfs) x concen-
tration in mg/L x 5.4 = 1bs/day. Pertinent flows and concentrations are
given in Tables 2 and 3.

The need for further investigation into the source of formaldehyde is
indicated by what appears to be a relatively high loading rate. Arsenic
may be a problem in the embayment. A problem is not suggested with the
remaining parameters hecause dilution is considerahle once the receiving
waters of Blair Waterway are reached. The effects of these constituents
can only be fully ascertained when evaluated along with loadings from
the many other point and nonpoint sources along Commencement Bay.
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FIGURE 1. Map depicting locations of industries investigated as part of WDOE assessment of toxics pollution
in Commencement Bay, during summer 1981.
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FIGURE 2. Map showing layout of Reichhold Chemicals, Inc. and water quality sampling
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Table 1. List of chemicals involved in the three major

employed at Reichhold Chemicals, Inc.l/

Chemical Process Area

Chemicals Manufactured:
Formaldehyde solution
Formaldehyde catalyst
Pentachlorophenol
Butyl phenol
p-tert butyl phenol
Calcium chloride brine

Major Raw Materials:
Methanol
Molybdenum trioxide
Ammonium hydroxide
Ferric chloride
Phenol
Chlurine
Isobutylene
Hydrochloric acid

l/Souk‘ce: Manlove (1981).

Resin Process Area

Major Resins Produced:
Urea-formaldehyde
Phenol-formaldehyde
Polyvinyl acetate
Polyster
Polyurethane

Major Raw Materials:
Phenol
Urea
Formaldehyde
Vinyl acetate
Propylene glycol
Phthatic anhydride
Maleic anhydride
Adipic acid
Poly-glycol
Freon
Styrene

manufacturing processes

Treated Fiber Products

Major Solvents Used:
Methyl ethyl ketone
Acetone



Table 2. Summary of conventional water quality sampling data collected by WDOE from surface waters in the vicinity of
Reichhold Chemicals, Inc. during April 21, 198].
Water Quality Sampling Data
South North Blair
Branch Lincoln Branch Lincoln Lincoln Alexander Waterway Near
Avenue Drain Avenue Drain Avenue Drain Avenuz Drair Lincoln Avenue
above Reichhold above Reijchhold below Reichhold  below Reichhold Drain Outfall
Parameter (W1) (W2) (W3) (W4) (W5)
GENERAL

Site Description
Average width/depth (ft)
Flow

Time Sampled

FIELD TESTS

Tenperature (°C)

LABORATORY TESTS

pH (S.U.)

Dissolved oxygen (mg/L)
Salinity (ppt)

S. Conductance (umhos/cm)
Chemical Oxygen Demand (mg/L]
Fecal coliform (col1/100 m1)
Nitrate-N (mg/L)
Nitrite-N (mg/L)
Ammonia-N (mg/L)
Orthophosphate (mg/L)

Total phosphate (mg/L)

Total solids (mg/L)

Total Non-vol. Solids (mg/L)
Total Suspended Solids (mg/L)
T. Non-vol. Sus. Solids (mg/L)
Formaldehyde (mg/L)

R. Phenolics as phenol (mg/L)
R. 0i1 and Grease (mg/L)

Open ditch
1.4/0.10
Trickle
1200

14.4

7.3

13.7

9.4
14,400
350 1/
5800/ 170~
0.10
<0.01
0.98

0.64

0.67
10,000
7,600

38

25

21

0.023

<1

Open ditch
1.4/0.10
Trickle
1200

13.2

Culvert outfall
1.8/0.12
.18/0.28

1415

12.¢

Culvert outfall
40-inch
.70/1.10

1415

12.6

7.6
--2/

13,400
670
-/80
0.16
<0.01
1.2
0.01
0.02
12,000
11,000
2,200
2,000
2.4
0.018
<]

Estuary

1520

1-/A second set of fecal coliform samples was collected on May 6, 1981.

g-/Analysis affected by sadiment interference.



Table 3. Summary of Priority pollutant and other toxics samplirg data collected by WOOE in the vicinity of Reichhold Chemicals,
during April 1, 1987,

Water Samples (ug/L)~3—/ EPA Historical Water gualit; Sampling Data Sediment Samsles ug/Kg &
i ReichheTd  Lincoln incoln ncoln incaln alr
Storn Drain Drain Drain Drain Waterway
S. Branch  N. Branch 8lair Drain S.W. (orner Below S.W. Corner Below Lincoln Intertidal
Lincoin Lincoln Alexarder Lincoln Waterway Above Reichtol Alexander Reichhold Alexander Orain Zone
Drain Drain Drain Drain near 1SCO 1SCO Weir Property._/ Avenue Property Drain Below Near
Above Above Below Below Lincoln Field Field {Sampled (Sampied (Sampled (Sampled (Sampled Alexander Lincoln
Sampling Results Reichhold  Reichhold  Reichtold  Reichhold  Drain Blank  Blank 9/23,80) 9/23/80) 9/23/80) 6/3/80) Drain Drain
Time Sampled 1200 1200 1230-1415  1210-1416 -~ 1200 1050 -- 1219 118 1650 1645 1330 1340
WDOE Station Number Wi W2 W3 W4 LE] W3 W4 - - .- - — 51 52
EPA Sample Number -- 16713 16712 .- 16709 16708 38218 3821 38214 22320 22308 16716 16717
EPA Laboratory Number - 8J-14 8J-13 - 8J-10 8J-8 -- Sla . Sla S1 8J-15 8J-16
Parameter
Acid Ccmgounds
entachiorophenol - 47 ND - ND ND ND -- - ND ND ND ND
t-butylphenol - ND ND -- HD ND 200 200 - HD HD NO . ND
Base/Neutral Compounds
Bis{Z2-ethyThexyT - ND HD - 2 HD 5 5 - NO ND ND ND
phthalate
Diethyl phthalate -- ND ND -- ND ND ND - -- ND ND 1934 ND
1,2 Dichlorobenzene - ND ND - ND ND 5.4 - - T ND ND ND
Napthalene .- ND ND - ND ND - .- - 7.9 ND ND ND
Flourene -- ND KD -- ND ND ND 1.0 -- ND ND ND ND
Volatile Organics
ethyTene chloride -- ND 19 - 33 48 ND - .- 1.3 T 264 ND
Dimethyl-1, 4-dioxane - ND ND - ND ND -- -- - ND ND ND ND
Acetone - ND 16 -- ND HD ND - -- ND ND 77 ND
Hexachloroethane -— ND MD -- ND ND ND - -- ND T ND ND
1,2-{trans)dichloroethylene -- ND 40 -- HD ND 4.4 1 - 1.0 ND ND D
1,1 Dichloroethane - ND ND - ND ND ND - - ND ND 3 ND
Toluene -- 1 12 - NO HD ND -- -- 4 4 6 ND
Hexachlorobenzene - HD ND - ND HD ND -- - ND T ND ND
Methyl Ethyl Ketone -- ND ND .- 6 ND ND -- - ND ND HD ND
1,2-Dichioroethylene - ND ND -— ND np ND - - T ND ND ND
1,1, -Trichloroethane .- 4 ND - ND ND 1.2 -- - ND ND ND ND
Chloroform - NO HD - ND ND 7.2 - - 2.4 1.8 ND ND
Trichloroethene -- ND ND - ND ND 50 1 .- 1.5 T HD ND
Hexachlorobenzene - ND HD - (] ND ND 0.7 - T ND ND ND
Benzene -- ND HD - ND ND - 0.3 - 422 4 ND ND
Tetrachloroethylene -- ND ND -~ ND HD -- -- - ND ND ND ND
1,1,2,2-Tetrachioroethane e HD ND - ND ND - 0.9 - ND ND ND ND
Pesticides
amma BHC ND ND ND ND HO ND -- - ND ND 6.61 2.48
Metals (ug/L Y
nc 21 200 30 24 <5 <5 40 50 40 55 50 - --
Lead 30 112 40 89 <5 <5 2 80 25 10 17 - .
Copper 38 24 38 24 <1 <1 3 19 19 26 85 - -
Cadmium 2/ 10 10 10 20 <5 <5 0.5 <.2 <.2 0.1 0.6 - ——
Chromium=/ <20 90 <10 <20 <10 <10 <1 5 6 3 4 — -
Arsenic 90 160 380 28 <5 <5 4 140 75 216 190 - -~
Nickel <50 110 50 110 <50 100 23 26 21 40 17 - -
Molybdenum 62 19 30 13 <13 <13 -- -- -- ND ND -— -
Beryllium -- -- -- -- - .- <0.3 0.5 0.6 0.3 0.3 s -
Siiver -- = -- -- - - <0.4 <.4 <.4 0.25 0.48 - ——
Thallium .- -- - - -- -- <3 <3 <3 1 1 - -
Selenium - -- - - -- -- <2 4 7 2 12 - -
Antimony - - -- .- -- - <2 <2 <2 9 14 - —
Manganese - - - -- -- -- -- -- 375 400 -- -
Total Mercury <0.20 0.20 0.20 <0.20 <0.20  <0.20 0.07 0.56 0.35 1.1 0.45 -- --
Tentitively Identified
rganic Lompounds
»3,4,b-Tetrachloroptenol ND X HD ND HD HD ND .- -- ND ND ND ND
Thiobismethane ND KD HD ND ND ND ND - - KD ND NO X
i/

EThe metals criteria ¢re based on the total recoverable form ind a hardness of 50 as CaCDs.

‘/Total recoverable heravalent chromium,

... Not analyzed for; ND = analyzed for but none detected; ! = tentatively identified; T = trace.
i/Amﬂyses are reported on the dry tasis; samples are 36.3 percent solids.

é/Same location as USEPA 9/23/80 sample number 22320,



Table 4. Summary of USEPA water quality criteria for chemical compounds observed in surface waters near Reichhold
Chemicals, Inc.

Freshwater (ug/L) Saltwater (ug/L)
Not to Exceed: flot to Exceed:
24-hr, 24-hr.
Parameter Anytime Average Acute Chronic Anytime Average Acute Chronic
Acid Compounds
Pentachlorophenol - -- 55 3.2 -- -- 53 34
t-butylphenol - - - -- -~ -- -- -
Base/Neutral Compounds
Bis{Z-ethyThexyT) -- -- 94n 3 -- - 2,944 3.4
phthalate
Diethyl phthalate -~ -- 940 3 - -- 2,944 3.4
1,2 Dichlorobenzene -~ -- 1,120 763 -- -- 1,970 --
Napthalene N -- 2,300 620 -- -- 2,350 --
Flourene - -- - - - -- --
Volatile Organics
Methylene chloride - .- - -- - -- -- --
Dimethyl-1, 4-dioxane -- -- - - -- -- -- -
Acetone -- - - -- - -- -- --
Hexachloroethane -~ - 980 -- -— - 540 -
1,2-(trans)dichloroethylene - - 11,600 -~ - - 224,000 --
1,1 Dichloroethane - - 980 -- - -- 540 -
Toluene -- -- 17,500 -~ - - 6,300 5,000
Hexachlorobenzene -- -- 250 50 -- -- 160 129
Methyl Ethyl Ketone -- -- - -- -- -~ -- --
1,2-Dichloroethylene - - 11,600 -~ - - 224,000 --
1,1,1-Trichloroethane -- -- - - -- - 31,200 --
Chloroform - -- -- - -- -- -- -
Trichloroethene - -- 45,000 21,900 - - 2.000 _—
Hexachlorobenzene -- -- 250 50 - -- 160 129
Benzene - -- 5,300 - - - 5,100 700
Tetrachloroethylene -— - 5,280 840 -- -- 10,200 450
1,1,2,2-Tetrachloroethane -- - - 2,400 - - 9,020 -
Pesticides
Gamma BHC - - 100 -~ 0.34
Metals (ug/L)]—/
Zinc 180 47 -- -- 170 58 - --
Lead 74 0.75 - -- - -- 668 25
Copper 12 5.6 -- - 23 4.0 - -
Cadmium 2/ 1.5 0.012 -- -- 59 4.5 - -
Chromium™ 2,200 -- -- 44 -- -= 10,300 -
Arsenic 440 - - 40 -- -~ 508 -
Nickel 1,100 56 -- - 140 7.1 - -
Molybdenum - -— -— .- -- - - -
Beryllium - - 130 5.3 - - - -
Silver 1.2 -— -- 0.12 2.3 - -- -
Thallium - - 1,400 40 -- -- 2,130 -
Selenium 260 35 - - 410 58 -- -
Antimony - - 9,000 1,600 - -- — -
Manganese —-— —-— _— - - - - -
Total Mercury .0017 .00057  ~- - 3.7 .025 - -

Tentitively Identified

Organic Compounds
2,3,4,6-Tetrachlorophenol - - —— - - - - —

Thiobismethane - - -— - - - - -

]—/The metals criteria are based on the total recoverable form and a hardness of 50 as CaCO3.
g/Tota] recoverable hexavalent chromium.




Table 5. Summary of recent trace metals data collected on the edible bay mussel (Mytalis edulis) in Puget Sound.

Date Metal (ug/g)
Study Sampled Copper Zinc Nickel Chromium Cadmium Lead Mercury Arsenic
Present Effort
Lower Lincoln Ave. Drain 5/5/81 13 450 5.1 1.5 2.8 <5.0 0.097 56
Blair Waterway nr. L.A. Drain 5/5/81 13 330 2.7 1.6 2.3 <5.0 0.015 19
Olsen And Schell (1977) 1
Puget Sound & Hood Canal -- 7.4~ 169.7 - 6.4 3.7 6.6 .109 --
2/ 1.9-12.6 77.9-317 -- 0.93-11.9 2.8-5.5 2.5-14.8 .016-.130 --
Price (1978}~ 3/
[ower Puget Sound 6,7,8/77 9.7~ 309.1 - - 9.7 18.2 .194 43.6
178-90.9 84.2-369.7 - - 3.0-17.0 5.4-34.5 O17-1.3 18.8-72.7
Commencement Bay
Browns Point -- - 303.0 - -- -- 13.3 0.37 45.4
Hylebos Mouth -- 11.0 969.7 -- - 3.9 26.8 0.19 44 .8
S.W. Shore Com. Bay - 25.4 369.7 - -- 17.0 34.5 0.29 60.6
ASARCO S.E. - 90.9 545.5 -- -- 10.3 33.9 1.03 54.5
ASARCO N.W. -- 24.2 848.5 -- -- 12.1 30.3 0.36 72.7
Cloud (1979)%
Near ASARCO (WDOE Lab) 9/20/78 297.0 472.7 <30 <6 7.9 35.2 - 4.6
Near ASARCO (ASARC) Lab) 9/20/78 407.9 407.9 - -- 4.6 29.7 - 15.8
Heffner (1981)
Near ASARCO (WDOE Lab) 2/24-25/81 135 533 1.4 1.7 2.95 .89 -- 16.2
Near ASARCO (ASARCO Lab) 2/24-25/81 278 642 <4.7 9.4 8.9 51.9 - 10.7
Nr. Hartstene Is. (WDOE Lab) 2/24-25/81 11 162 2.7 1.5 5.0 1.01 - 1.70
BWMP Stationsé/
Dabob Bay 9/6/79 18 261 4.0 2.1 17.0 1.36 -- 2.61
Dabob Bay 8/25/80 12 223 1.3 .99 10.5 1.77 - 1.04
Port Susan 7/9/80 6 81 1.4 .86 3.57 1.86 -- .98
Carr Inlet 7/10/80 7 148 .78 .82 5.92 1.33 -- .77
Case Inlet 7/9/80 7 141 1.1 .72 6.34 1.23 - 1.65
—/7.4 mean

4.9-12.6 = range

E/Reported as ug/g wet weight; converted to dry weight using .165 dry/wet ratio used by 0lsen and Scheil (1977).

g-/9.7 median
4. 8-7.3 = range

é/BWMP = Basic Water Monitoring Stations sampled by Department of Ecology (WDOE).



