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FOREWORD 


This report contains sampling results from wastewater discharge surveys 
conducted in the SUASCO River Basin in 1981 and 1982. Most significant 
treated discharges in the SUASCO Basin were sampled at least once during 
1981-1982. A few discharges were sampled for three consecutive days in 
order to better evaluate the performance of the treatment facilities. 
All samples except f o r  a few minor discharges were 24-hour composites. The 
results of this sampling program, along with a brief description of the 
various discharges are contained in this report. 

These surveys were carried out to determine if treatment facilities were 
meeting the limits imposed on them by their permits. Division personnel 
set up automatic samplers at some treatment plants and obtained coliform 
samples and chlorine residual analyses at all plants. Automatic samplers 
operated by plant personnel were used at most of the treatment facilities. 

Chemical and coliform analyses were performed at the Lawrence Experiment 
Station in accordance with the APHA's Standard Methods for the Examination 
of Water and Wastewater (14th Edition, 1976, New York). Unless otherwise 
stated, all data are reported as milligrams per liter (mg/l). 
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WASTEWATER DISCHARGES 

DISCHARGE RIVER BASIN 

1. Marlborough East Wastewater Treatment Plant Sudbury 

2.  Raytheon Corporation (Wayland) Wastewater Treatment Sudbvry
Plant 

3.  Westborough Wastewater Treatment Plant Assabet 

4. Shrewsbury Wastewater Treatment Plant Assabet 

5. Marlborough West Wastewater Treatment Plant Assabet 

6. Hudson Wastewater Treatment Plant Assabet 

7. Digital Corporation (Maynard) Wastewater Treatment Assabet 
Plant 

a. Maynard Wastewater Treatment Plant Assabet 

9 .  Concord M.C.I. Wastewater Treatment Plant Assabet 

10. Concord Wastewater Treatment Plant Concord 

11. Billerica House of Correction Wastewater Treatment Concord 
Plant 

12.  Billerica Wastewater Treatment Plant Concord 

13. Nyes Japenamelac Incorporated Wastewater Treatment Concord 
Plant 

14. Silicon Transistor Concord 

15. Raytheon Corp. Missile Division (Lowell) Wastewater Concord 
Treatment Plant 

GROUNDWATER DISCKARGES 

1 Smith Valve Wastewater Treatment Plant Assabet 

2.  Cumberland Farms Wastewater Treatment Plant Sudbury 

3 Raytheon Corporation (Sudbury) Wastewater Treatment Sudbury
Plant 

4 .  Digital Corporation (Stow) Wastewater Treatment Plant Assabet 

5. Nagog Woods Wastewater Treatment Plant Assab et 
6. Frequency Sources Wastewater Treatment Plant Concord 
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WESTBOROUGH WASTEWATER TREATMENT PLANT 

LOCATION: Meadow Road, Westborough 

RECEIVING WATER: Assabet River 

NPDES No. : MA0100412 

DESIGN CAPACITY: 1.1 MGD 

SAMPLE DATES AND TYPES: 

January 26-27, 1981 Influent and effluent - 24 hour chemical 
composites 

January 27, 1981 Effluent - coliform grab 

January 27-28, 1981 Influent and effluent - 24-hour chemical 
composites 

February 23-24, 1981 Influent and effluent - 24-hour chemical 
composites 

February 24, 1981 Effluent - coliform grab 

February 24-25, 1981 Influent and effluent - 24-hour chemical 
composites 

February 25-26, 1981 Influent and effluent - 24-hour chemical 
composites 

This secondary plant has: Bar rack, comminutor, grit chamber, extended 
air tanks, clarifiers, and sand filter beds (May to October). The chlo- 
rinated effluent is discharged to the Assabet River. Sludge is aerobically 
digested, dried on drying beds and stockpiled on site. This  plant ex- 
periences hydraulic overloads due to 1/1 problems. A new advanced waste- 
treatment plant is planned in Westborough, but is currently not funded. 
It is not known when construction of this plant will begin. 
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WESTBOROUGH WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All u n i t s  i n  mg/l unless  otherwise noted) 

PARAMETER 

BOD5 

pH (Standard Units)  

Suspended S o l i d s  

T o t a l  S o l i d s  

T o t a l  Kjeldahl-Nitrogen 

Ammonia-Nitrogen 

Nitrate-Nitrogen 

T o t a l  Phosphorus 

Chlorine Residual* 

T o t a l  Coliform/100 m l *  

Fecal Coliform/100 m l *  

Flow MGD 

* Grab sample 

1126-27/81 


INFLUENT EFFLUENT 

177 28 

7.0 6.5 

180 15 

283 166 

2 4  1.8 

20 1.0 

2.0 10 

10 6.1 

1.7 

-_ 91 

c 36 

0.73 

1/27-28181 

INFLUENT EFFLUENT 

228 25 

7.2 6.9 

178 15 

254 161 

2 3  1 . 5  

10 0.5 

0.3 12 

9.3 6 . 4  

_-

_- 0.75 
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WESTBOROUGH WASTEWATER TREATMENT PLANT (CONTINUED) 


2123-24/81 2/24-25/81 2/25-26/81 

PARMETER INFLUENT EFFLUENT INFLUENT EFFLUENT INFLUENT EFnUENT 

BOD5 174 460 1 4 2  47 120 2 1  

pH (Standard Units)  7.3 6 .7  6.8 6.5 6.9 6.6 

Suspended S o l i d s  160 2,500** 364 348 95 11 

S e t t l e a b l e  S o l i d s  (ml / l )  260** 0.7 0.0 

T o t a l  S o l i d s  478 2,744** 394 360 386 280 

T o t a l  Kjeldahl-Nitrogen 22 133 17  5.6 1 7  5 . 1  

Ammonia-Nitrogen 1 4  11 11 1.1 1 2  3.0 

Nitrate-Nitrogen 0.6 3.3 1 . 0  9 . 3  2.0 10 

Tota l  Phosphorus a.  8 46 4 . 1  4.5 7.5 3.4 

Chlorine Residual* 0.0 

Total Coliform/100 ml* 240,000 

Fecal Coliform/100 ml* 240,000 

Flow (MGD) -_ 1.06 1 .58  1.67 

* Grab sample
** Sludge pumps broken 
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SHREWSBURY WASTEWATER TREATMENT PLANT 

LOCATION: Off Main Street ,  Shrewsbury 

RECEIVING WATER: Channel t o  t h e  Assabet River 

NPDES PERMIT NO.; MA0101249 

DESIGN CAPACITY: 1.75 MGD 

SAMPLE DATES AND TYPES: 

February 23-24, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

February 24, 1981 E f f l u e n t  - col i form grab 

February 24-25, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

February 25-26, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

June 8-9, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

June 9,  1981 E f f l u e n t  - col i form grab 

June 9-10, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

June 10-11, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

This  secondary p l a n t  u t i l i z e s :  Bar rack,  a e r a t e d  g r i t  chamber, c o m i n u t o r ,  
primary s e t t l i n g ,  h igh  rate t r i c k l i n g  f i l t e r ,  secondary s e t t l i n g ,  and 
c h l o r i n a t i o n .  Sludge i s  polymer-lime t r e a t e d ,  vacuum f i l t e r e d  and land- 
f i l l e d .  The f i n a l  e f f l u e n t  i s  pumped over t h e  watershed boundary where i t  
flows by pipe and channel t o  t h e  Assabet River on the  Westborough/ 
Northborough town l i n e .  P lans  a r e  underway t o  t i e  t h i s  f a c i l i t y  i n t o  
a r e g i o n a l  p l a n t  t o  be b u i l t  sometime in t h e  f u t u r e  i n  Westborough. 
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SHREWSBURY WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All units in mg/l unless otherwise noted) 

212 3- 241 ai 2/24-25/81 2/25-~61ai 

PARAMETER INFLUENT EFFLUENT INFLUENT EFFLUENT INFLUENT EFFLUENT 

BOD5 90 33 84 51 60 34 

pH (Standard Units) 6.9 6.8 6.5 6.6 6.7 7.2 

Suspended solids 68 43 262 280 3a 44 

Settleable solids (ml/l) __ 0.4 2.5 1.5 0.8 0.9 

Total Solids 39 6 36 2 36 2 302 29a 328 

Total Kjeldahl-Nitrogen 17 19 13 11 7.6 7.5 

Ammonia-Nitrogen 9.4 12 5.9 5.2 5.0 6.9 

Nitrate-Nitrogen 0.6 0 . 8  1.9 0 . 4  2.4 1.4 

Total Phosphorus 5.4 5.9 3.5 3.6 2.8 2.5 

Chlorine Residual* __ 0.2 _ _  -- -- --
Total Coliform/lOO ml* __ 24,000 __ -- __ __ 
Fecal Colifom/100 ml* -- 2,400 -- __ -- --
Flow (MGD) -- 2.48 _ _  3.72 -- 4.80 

* Grab sample 
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SHREWSBURY WASTEWATER TREATMENT PLANT (CONTINUED) 

6/8-9181 6/9-10181 6/10-11/81 

PARAMETER INFLUENT EFFLUENT INFLUENT EFFLUENT 1NnUENT EFFLUENT 

COD -- -- 798 150 437 142 

BOD5 225 43 234 54 210 42 

pH (Standard Units) 6.6 6.6 6 . 9  6.8 6.6 6.8 

Suspended Solids 126 35 166 142 156 30 

Settleable Solids (ml/l) -- 0 . 2  _ _  0.0 -- 0.9 

Total Solids 498 382 484 360 468 356 

Total Kjeldahl-Nitrogen 22 19 22 18 35 17 

Ammonia-Nitrogen 17 18 13 16 16 15 

Nitrate-Nitrogen 0.0 0.0 0.0 0.0 0.0 0.0 

Total Phosphorus 8.2 7.4 7.0 6.1 7.0 6.0 

Chloride -- 52 -- 50 __ 51 

Chlorine Residual* -- 0 . 8  _ _  _ _  -- _ _  
Total Coliform/100 ml* -- 600 __ -- -_ -_ 
Fecal Coliform/lOO ml* -- 20 _ _  -- __ _ _  
Flow (MGD) -- 1.7 -- 1.7 _- 1.6 

* Grab sample 
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MARLBOROUGH WEST WASTEWATER TREATMENT PLANT 

LOCATION: O f f  Boundary Street ,  Marlborough 

RECEIVING WATER: Assabet River 

NPDES PERMIT NO.: MA0100480 

DESIGN CAPACITY: 2.0 MGD 

SAMPLE DATES AND TYPES: 

December 8-9, 1980 I n f l u e n t  - 24-hour chemical composite 

December 9,  1980 E f f l u e n t  - chemical and col i form grab 

December 9-10, 1980 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

December 10, 1980 E f f l u e n t  - col i form grab 

December 10-11, 1988 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

December 11, 1980 E f f l u e n t  - col i form grab 

This p l a n t  i s  an a c t i v a t e d  s ludge p l a n t  with b a r  rack,  a e r a t e d  g r i t  chamber, 
comminutor, primary and secondary c l a r i f i e r s .  The e f f l u e n t  is c h l o r i n a t e d  
p r i o r  t o  discharge t o  the  Assabet River.  Sludge i s  dewatered wi th  vacuum 
f i l ters  and is s t o c k p i l e d  a t  t h e  Marlborough Eas t  F a c i l i t y .  The p l a n t  seemed 
t o  b e  performing w e l l  wi th  the  except ion of occasional  s o l i d s  problems. 
Three i n d u s t r i e s  which discharge t o  t h e  sewer were a l s o  sampled, these  were: 
F u l l e r  Adhesives, Butcher Wax, and Koehler Manufacturing. Twenty-four hour 
composites were taken f o r  December 8-9, 9-10, and 10-11 a t  a l l  p l a n t s  wi th  
t o t a l  v o l a t i l e  s o l i d s  taken a t  F u l l e r ,  o i l  and grease  a t  Butcher Wax, and 
metals and a l k a l i n i t y  a t  Koehler Mfg. A l l  samples were 24-hour composites 
except  where otherwise noted. 
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MARLBOROUGH WEST WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All units in mg/l unless otherwise noted) 

12/8-9/80 

KOEHLER FULLER** BUTCHERS MARLBOROUGH WEST 
PARAMETER C O W .  ADHESIVES WAX INFLUENT EFFLUENT 

COD 64 410 562 60 

BOD5 19 120 210 12 

pH (Standard Units) 9.5 6.3 6.7 7.5 

Total Alkalinity 644 74 187 

Alkalinity (phth) 162 _-
Suspended Solids 18 79 2 36 16 

Settleable Solids (ml/l) 1.0 3 15 0.0 

Total Solids 1,450 378 630 396 

Total Volatile Solids -_ 
Total Kjeldahl-Nitrogen 12 75 24 2.8 

Ammonia-Nitrogen 0.10 13 15 0.4 

Nitrate-Nitrogen 2.0 0.1 0.4 14 

Total Phosphorus 0.90 5.4 6.4 4.8 

Total Coliform/100 ml* 43,000 

Fecal Col.iform/lOO ml* 4,300 

Oil & Grease -_ 7.4 -_ 

Lead 4 

Nickel 0.00 

Zinc 0.07 -_ 

Flow (MGD) 0.049 0.012 1.00 

* 
** 

Grab sample 
9-hour composite 
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MARLBOROUGH WEST WASTEWATER TREATMENT PLANT (CONTINUED) 

12/9-10/80 

KOEHLER FULLER** BUTCHERS MF&BOROUEH WEST 
PARAMETER COW. ADHESIVES WAX INFLUENT EFFLUENT 

COD 168 435 341 60 

BOD5 54 144 168 1 

pH (Standard Units) 9.7 10.2 7.1 7.0 

Total Alkalinity 1,660 160 155 90 

Alkalinity (phth) 460 80 

Suspended Solids 78 116 5 74 15 

Settleable Solids (ml/l) 5.0 3.0 0.5 1.2 

Total Solids 3,930 542 624 420 

Total Volatile Solids 

Total Kjeldahl-Nitrogen 1 4  62 23 3.6 

Ammonia-Nitrogen 9.7 8.1 17 0.20 

Nitrate-Nitrogen 0.3 0.9 2.5 16 

Total Phosphorus 1.5 4 . 3  5.1 3.9 

Total Coliform/100 ml* -_ 93,000 

Fecal Coliform/100 ml* -_ 15,000 

Oil & Grease 10 -_ 
Lead 3.6 

Nickel 0.00 -_ 
Zinc 0.06 

Flow (MGD) 0.033 0.018 1.01 

* Grab Sample 
**9-hour composite 
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MARLBOROUGH WEST WASTEWATER TREATMENT PLANT (CONTINUED) 

12/10-11/80 

KOEHLER FULLER** BUTCHERS MARLBOROUGH WEST 
PARAMETER cow. ADHESIVES W A X  INFLUENT EFFLUENT 

COD 80 11,739 645 384 75 

BOD5 19 4,500 138 132 17  

pH (Standard Units)  9 .2  8.6 8 . 2  7.2 7.6 

T o t a l  A l k a l i n i t y  216 -_ 70 136 80 

A l k a l i n i t y  (phth) 32 

Suspended So l ids  24 118 143 2 4  

S e t t l e a b l e  S o l i d s  (mlll) 0.1  15 5.0 0.7 

To ta l  So l ids  606 5,646 596 250 408 

T o t a l  Vo la t i l e  S o l i d s  5,314 

To ta l  Kjeldahl-Nitrogen 5.7 57 18 4 . 3  

Ammonia-Nitrogen 0.80 9 .5  15 1.4 

Nitrate-Nitrogen 0.4 0.6 4.0 1 7  

T o t a l  Phosphorus 0.90 6.0 4 .3  2.6 

Tota l  Coliform/100 ml* 93,000 

Fecal  Col i fom/100 ml* 9,300 

O i l  & Grease 

Lead 2 . 2  

Nickel 0.00 

Zinc 0.06 

Flow (MGD) 0.029 0.016 0.014 _- 1.03  

* Grab sample
** %hour composite 
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HUDSON WASTEWATER TREATMENT PLANT 


LOCATION: Municipal Drive, Hudson 

RECEIVING WATER: Assabet River 

NPDES PERMIT NO. : MA0101 788 

DESIGN CAPACITY: 2.0 MGD 

SAMPLE DATES AND TYPES: 

March 30-31, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

March 31, 1981 E f f l u e n t  - col i form grab 

March 31-April 1, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

A p r i l  1-2, 1981 I n f l u e n t  and e f f l u e n t  
composites 

- 24-hour chemical 

J u l y  29-30, 1981 I n f l u e n t  and e f f l u e n t  
composites 

- 24-hour chemical 

This  secondary p l a n t  u t i l i z e s :  Bar rack,  c o m i n u t o r ,  primary c l a r i f i e r s ,  
t r i c k l i n g  f i l t e r s  and f i n a l  c l a r i f i e r s .  Sludge i s  vacuum f i l t e r e d  and 
s t o c k p i l e d  on site. The e f f l u e n t  is c h l o r i n a t e d  and discharged d i r e c t l y  
t o  t h e  Assabet River.  
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HUDSON WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(Al l  u n i t s  i n  mg/l unless  otherwise noted) 

3/30-31/81 3/31-4/1/81 4/1-21 81 

PARAMETER INFLUENT EFFLUENT INFLUENT EFFLUENT INFLUENT EFFLUENT 

COD 308 123 308 123 286 1 2 2  

BOD5 144  36 1 4 1  32 138 33 

pH (Standard Units)  7.7 7.2 6 .8  7.0 7.0 7.2 

Suspended S o l i d s  138 32 113 27 118 15 

T o t a l  S o l i d s  5 38 434 722 482 714 604 

Turbid i ty  (NTU) _- 3.8 

T o t a l  Kjeldahl-Nitrogen 22 1 6  23 1 3  2 1  32 

Ammonia-Nitrogen 16 11 15 1 3  1 2  1 4  

Nitrate-Nitrogen 0.4 4.6 0 . 3  6 . 3  0.4 4.9 

T o t a l  Phosphorus 6 . 8  6.4 8.4 6.2 7.5 16 

Chloride 90 95 130 95 100 115 

Chlorine Residual* 1 . 3  -_ 
T o t a l  Coliform/100 d* 9,300 

Fecal  C o l i f o d 1 0 0  ml* 4 30 

Flow (MGD) 1.54 1.55 -_ 1.65 

* Grab sample 

1 7  




-- 
-- 

HUDSON WASTEWATER TREATMENT PLANT (CONTINUED) 


7/29-30181 

PARAMETER INFLUENT EFFLUENT 

COD 

BOD5 186 18 

pH (Standard Units) 8.7 7.1 

Total Alkalinity 134 37 

Suspended Solids 76 7.0 

Settleable Solids (ml/l) 7.5 0.0 

Total Solids 688 582 

Total Kjeldahl-Nitrogen 39 17 

Ammonia-Nitrogen 16 11 

Nitrate-Nitrogen 0.1 6.0 

Total Phosphorus 8 . 3  4.9 

Total Colifom/100 ml* _- 430,000 

Fecal Colifod100 ml* 240,000 

Flow (MGD) 1.4 

* Grab sample 
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DIGITAL CORPOMTION (MAYNARD) WASTEWATER TREATMENT PLANT 


LOCATION: 146 Main Street, Maynard 

RECEIVING WATER: Assabet River 

NPDES PERMIT NO.: MA0022144 

INDUSTRIAL PROCESS: Plating 

SAMPLE DATES AND TYPES: 

March 30-31, 1981 Effluent - 24-hour chemical, metals, oil 
& grease composites 

March 31-April 1, 1981 Effluent - 24-hour chemical, metals, oil & 
grease, cyanide composites 

April 1-2, 1981 Effluent - 24-hour chemical, metals, oil & 
grease composites 

This small plant removes metals and cyanide by chemical addition. The 
effluent pH is adjusted before discharge to the Assabet River. 
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DIGITAL CORPORATION (MAYLVARD) WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

( A l l  u n i t s  i n  mg/l un less  otherwise noted) 

EFFLUENT 

PARAMETER 3/30-31/81 3/31-4/1/81 4/I-2/81 

BOD5 102 

pH (Standard Units)  8.6 8.3 7.8 

Suspended S o l i d s  4 11 1 7  

T o t a l  S o l i d s  1,818 

T o t a l  Phosphorus 0.75 0.80 1.1 

Fluor ide  0 . 1  1 8  1 3  

Aluminum 0.88 0.50 0 . 2 2  

Cadmium 0.01 0.00 

Chromium 0 .14  0.09 0.06 

Hexavalent Chromium 0.00 0.00 0.00 

Copper 0.94 0.72 0 .42  

I ron  0.42 0.35 0.21 

Lead 0 .20  0 .28  0 .20  

Nickel  0 .11 0.15 0 .03  

S i l v e r  0.00 0.00 

Tin 0.15 0 . 3 1  0.19 

O i l  & Grease 8 . 4  9.0 8.4 

T o t a l  Cyanide 0.00 

Flow (MGD) 0.11 0.11 0 . 1 3  
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MAYNARD WASTEWATER TREATMENT PLANT 


LOCATION : Pine H i l l  Road, Maynard 

RECEIVING WATER: Assabet River 

NPDES PERMIT NO. : MA0101001 

DESIGN CAPACITY: 1.29 MGD 

SAMPLE DATES AND TYPES: 

March 30-31, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

March 30-31, 1981 I n f l u e n t  - 24-hour metals and cyanide composites 

March 31, 1981 E f f l u e n t  - col i form grab 

March 31-April 1, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

March 31-April 1, 1981 I n f l u e n t  - 24-hour chemical composite 

A p r i l  1-2, 1981 I n f l u e n t  and eEfluent  - 24-hour chemical 
composites 

A p r i l  1-2,  1981 I n f l u e n t  - 24-hour metals composite 

J u l y  29-30, 1981 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

J u l y  30, 1981 E f f l u e n t  - col i form grab 

This  a c t i v a t e d  s ludge p l a n t  u t i l i z e s :  B a r  rack,  comminutor, g r i t  chamber 
with c l a s s i f i e r ,  primary and secondary c l a r i f i c a t i o n .  The s ludge is g r a v i t y  
thickened and cent r i fuged .  The s o l i d s  are i n c i n e r a t e d  and l a n d f i l l e d .  The 
e f f l u e n t  is c h l o r i n a t e d  and discharged t o  t h e  Assabet. 
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MAYNARD WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All units in mg/l unless otherwise noted) 

PARAN3TER 

COD 

BOD5 

pH (Standard Units) 

Suspended Solids 

Total Solids 

Total Kjeldahl-Nitrogen 

Ammonia-Nitrogen 

Nitrate-Nitrogen 

Total Phosphorus 

Chloride 

Chlorine Residual* 

Total Coliform1100 ml* 

Fecal Coliform1100 ml* 

Aluminum 

Cadmium 

Chromium 

Hexavalent Chromium 

Copper 

Iron 

Lead 

Nickel 

Silver 

Tin 

Cyanide (Ammenable) 

Cyanide (Total) 

Flow (MGD) 

* Grab sample 

3/ 30- 31 /81 


INFLUENT EFFLUENT 

5 74 


300 


6.9 

220 


30 8 


36 


16 


4.0 

7.4 

55 


0.50 

0.00 

0.00 

0.00 

0.47 

2.0 

0.01 

0.00 

0.01 

0.02 

0.00 

0.00 
_-

3131-4/1/81 

INFLUENT EFFLUENT 

656 


396 


7.0 

212 


678 


28 


19 


0.3 

9.4 

50 


_-
0.56 

0.00 

0.00 

0.50 

1.7 

0.01 

0.00 

0.01 

0.02 
-_ 

4/1-2 81 


INFLUENT EFFLUENT 

408 


231 


6.8 

117 


500 


25 


16 


0.3 

6.6 

50 


0.44 

0.01 

0.00 

0.34 

2.0 

0.04 

0.00 

0.02 
-_ 
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_ _  
__ 
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MAYNARD WASTEWATER TREATMENT PLANT (CONTINUED) 


?/29-30/81 

PARAMETER INFLUENT EFFLUENT 

BOD5 346 27 

pH (Standard Units) 7.2 6.7 

Total Alkalinity 98 27 

Suspended Solids 100 8.0 

Settleable Solids (ml/l) 6.5 0.0 

Total Solids 438 264 

Total Kjeldahl-Nitrogen 35 15 

Ammonia-Nitrogen 24 9.2 

Nitrate-Nitrogen 1.1 7.2 

Total Phosphorus 6.8 4.8 

Total Coliform/100 ml* 91 

Fecal Coliform/100 ml* 36 

Flow (MGD) 1.20 

* Grab sample 
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BILLERICA WASTEWATER TREATMENT PLANT 

LOCATION: Off L o w e l l  S t r e e t ,  North B i l l e r i c a  

RECEIVING WATER: Concord River 

NPDES PERMIT NO.: MA0101711 

DESIGN CAPACITY: 1 . 6  MGD 

SAMPLE DATES AND TYPES: 

A p r i l  5-6, 1982 I n f l u e n t  and e f f l u e n t  - 24-hour metals 
composites 

A p r i l  6 ,  1982 I n f l u e n t  and e f f l u e n t  - chemical grabs  

A p r i l  6-7, 1982 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

A p r i l  7-8, 1982 I n f l u e n t  and e f f l u e n t  - 24-hour chemical 
composites 

A p r i l  8, 1.982 E f f l u e n t  - col i form grab 

This a c t i v a t e d  s ludge p l a n t  is operated i n  t h e  extended a e r a t i o n  mode 
u t i l i z i n g :  a c o m i n u t o r ,  a e r a t i o n  tanks,  s e t t l i n g  tanks and c h l o r i n e  contac t  
chamber. Sludge i s  thickened i n  a high fate d isso lved  a i r  f l o t a t i o n  th ickner .  
It i s  then  condi t ioned vacuum f i l t e r e d ,  and l a n d f i l l e d .  Recent studies 
have determined t h a t  t h i s  p l a n t  needs t o  be upgraded. 1/1 is a major problem 
at t h i s  p l a n t  a s  evidenced by t h e  flows on a l l  days sampled. 
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__ 

BILLERICA WASTEWATER TREATMENT PLANT 

RESULTS OF LABOMTORY ANALYSES 

(All units in mg/l unless otherwise noted) 

4 / 6 / 8 2  4 / 5 6 / 8 2  416- 7 / 8 2  

PARAMETER INFLUENT* EFFLUENT* INFLUENT EFFLUENT INFLUENT EFFLUENT 

COD __ 
BOD5 __ 
pH (Standard Units) __ 
Suspended Solids __ 
Settleable Solids (ml/l) 

Total Solids __ 
To tal Kjeldahl-Nitrogen __ 
Ammonia-Nitrogen __ 
Nitrate-Nitrogen --
Total Phosphorus --
Chloride __ 
Aluminum 0.56 

Cadmium 0.00 

Chromium 0 . 0 2  

Copper 0.19 
Iron 1.1 

Lead 0 .06  

Manganese 0 . 1 8  

Mercury 0.0005 

Nickel 0 .05  

Silver 0.00 

Tin <0.10 

Zinc 0 . 0 8  

Flow (MGD) 4.35 

* Grab sample 
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BILLERICA WASTEWATER TREATMENT PLANT (CONTINUED) 

4 17-8 /82  
PARAMETER INFLUENT EFFLUENT 

COD 2 26 236 


BOD5 99 87 


pH (Standard Units) 7 . 4  7 . 2  

Suspended Sol ids  67  154 


Sett leable  Sol ids  (ml/l) -- 5.0 

Total Sol ids  448 478 


Total Kjeldahl-Nitrogen 19 19 


Ammonia-Nitrogen 15 13 


Nitrate-Nitrogen 0.1 0.7 

Total Phosphorus 5.9  5.3 

Chloride __ 9 0  


Chlorine Res idual*  -- 0.6 

Total Coliform/100 ml* -- 15,000 

Fecal Coliform/100 m l *  __ 750 


Flow (MGD) _ _  4.52  

* Grab sample 
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NYES JAPENAMELAC INC. WASTEWATER TREATMENT FACILITY 

LOCATION: Katrina Road, Chelmsford 

RECEIVING WATER: River Meadow Brook . 

NF’DES PERMIT NO.: MA0003077 

INDUSTRIAL PROCESS: Solvent/acid cleaning of metal, and finishing 

SAMPLE DATES AND TYPES: 

January 25-26, 1982 Effluent - 10-hour metals composite 

January 26-27, 1982 Effluent - 9-hour metals composite 

This small (less than 
addition and pH adjustment. 

.005 MGD) industrial treatment plant utilizes chemical 
During this round of sampling mly metals 

Data shaved moderate levels of aluminum and chromium. samples were taken. 

EFFLUENT 

PAWMETER* 1125-26f 82 1126-27/82 

Aluminum 0 . 4 4  0.44 

Chromium 0.24  

Hexavalent Chromium 0.00 

Flow (GPD) 3,500 3,500 

*All parameters in mg/l unless otherwise noted 
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SILICON TRANSISTOR 


LOCATION: Katrina Road, Chelmsford 

RECEIVING WATER: River Meadow Brook 

NPDES PERMIT NO. : No permit 

INDUSTRIAL PROCESS: Manufacture of Transistors 

SAMPLE DATES AND TYPES: 

January 26, 1982 Effluent - chemical grab 

August 30, 1982 Effluent* - chemical and metals grab 

August 30, 1982 Effluent* - chemical and metals grab 

September 2 ,  1982 Effluent - chemical, metals, phenol, and 
volatile organics grabs 

The permit for this discharge has been applied for but has not yet been 
issued. The manufacturing process includes the use of acids and solvents. 
The treatment process at present includes pH adjustment for the process 
wastewater plus flow equalization for wastes from regenerating the ion 
exchange unit. Plans are underway to upgrade this system to "Best 
Practicable Treatment ." 

* Same source 2 separate grabs 
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-- 
-- 

-- 

1/26/82 

EFFLUENT GRAB 
TIME: 10:00 

PARAMETER 

COD 

pH (Standard Units) 

Alkalinity 

Acidity 

Specific Conductance (umhos) 

Total Solids 

Ammonia-Nitrogen 

Nitrate-Nitrogen 

Total Phosphorus 

Fluoride 

Sulfate 

Phenol 

Aluminum 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Silver 

Tin 

Zinc 

Trichloroethylene 11811 

Tetrachloroethylene ug/l 

Dichlorobenzenes ug/l 

Flow (MGD) 

SILICON TRANSISTOR 

RESULTS OF JABOMTORY ANALYSES 

(All units in mg/l unless otherwise noted) 

8130182 

EFnUENT GRABS 
10:30 10:45 

12 35 

5.6 6.7 

4.0 37 

-_ 

410 310 

7.1 0.20 

1.7 12 

0.50 0.45 

15 6.7 

192 42 

0.1 CO.1 

0.00 0.00 

0.00 0.00 

0.03 0.04 

0.00 0.14 

0.00 0.00 

0.00 0.00 

<0.5 <0.5 

0.01 0.01 

0.05 _-
(est.) 

9/2 /82  

EFFLUENT GRAB 
10:45 

70 

6.4 

26 

330 
0.06 

1.9 

38 

2.5 

22 

6.5 

0.2 

0.00 

0.00 

0.05 

0.00 

0.00 

0.00 

<0.5 

0.11 

2 20 

3,600
* 

1/26/82 Lab Note “Results indicate that H SO2 4  is being discharged” * Lab Note “NO standard available for quantitation” 
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RAYTHEON CORPORATION, MISSILE D I V I S I O N  (LOWELL) WASTEWATER TREATMENT PLANT 

LOCATION: Woburn Street, Billerica, Tewksbury 

RECEIVING WATER: Concord River 

NPDES PERMIT NO. : MA0001414 

INDUSTRIAL PROCESS: Metal finishing 

SAMPLE DATES AND TYPES: 

April 6-7, 1981 Effluent - 24-hour chemical & metals composites 

April 7, 1981 Effluent - Cyanide, oil & grease grabs 

April 7-8, 1981 Effluent - 24-hour chemical & metals composites 

April 8, 1981 Effluent - cyanide, oil & grease grabs 

April 8-9, 1981 Effluent - 24-hour chemical & metals composites 

April 9, 1981 Effluent - cyanide, oil & grease grabs 

January 25-26, 1982 Effluent - 10-hour metals composite 

January 26-21, 1982 Effluent - %hour metals composite 

This 125 GPM facility utilizes: chemical addition, pH adjustment, and settling 
t o  treat metal finishing wastes. The effluent is chlorinated for cyanide 
treatment. The facility operates from 8-16 hours per day depending on the 
loadings. The effluent is discharged to the Concord River. 
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RAYTHEON CORPORATION, MISSILE D I V I S I O N  (LOWELL) WASTEWATER TREATmNT PLANT 

ReSULTS OF LABORATORY ANALYSES 

( A l l  u n i t s  i n  mgll unless  otherwise noted) 

EFFLUENT EFFLUENT 

PARAMETER 4/6-7181 417-8181 418-918i 1125-26/82 1126-27182 

pB (Standard Units)  6.9 7 . 5  7.2 

Suspended So l ids  1 3  9 10 

T o t a l  Phosphorus 2 . 2  2 . 3  2.0 
F lour ide  8.0 1 3  1 2  1 .9  3.8 
O i l  & Grease* 1 . 2  1 .4  1 . 4  
Cyanide* 0.00 0.00 0.00 
Cyanide Ammenable t o  C12*  0.00 0.00 0.00 
Aluminum 0.19 0 .11  0.10 1.4 1 .4  
Cadmium 0.00 0.00 0.00 0.03 0.03 

Chromium 0.00 0.02 0.02 0.06 0.04 

Hexavalent Chromium 0.00 0.00 0.00 0.00 0.00 

Copper 0.80 1.0 1.9 8.5 16  
Lead 0 .01  0.00 0.00 0.10 0 .11  
Nickel  0 .13  0.17 0.28 0.84 0.90 

S i l v e r  0.00 0.00 0.00 0.08 0.19 

T in  0.00 0.14 0.60 0.05 0.05 
Zinc 0.02 0.04 0.03 0 . 2 1  0.20 
Chlorine Residual* -_ 2 . 0  1.0 

Flow (MGD) 0.018 0.028 0.023 0.0746 

* Grab sample 
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SUASCO GROUNDWATER DISCHARGES 


32 




SMITH VALVE WASTEWATER TREATMENT PLANT 

LOCATION : Fisher  S t r e e t ,  Westborough 

MASS. GROUNDWATER PERMIT NO. : 0-7 

INDUSTRIAL PROCESS: Machining and Metal F in ish ing  

SAMPLE DATES AND TYPES: 

October 12-13, 1982 E f f l u e n t  - 24-hour chemical and metals composite 

October 13, 1982 E f f l u e n t  - o i l  & grease grab 

October 13, 1982 Monitoring Wells (2) - chemical and metals grabs 

October 13-14, 1982 E f f l u e n t  - 24-hour chemical and metals  composite 

October 14 ,  1982 E f f l u e n t  - o i l  & grease  grab 

In  a d d i t i o n  to an o i l  s e p a r a t o r ,  t h i s  f a c i l i t y  u t i l i z e s  p r e c i p i t a t i o n  and 
s e t t l i n g  with pH adjustment.  The e f f l u e n t  is discharged t o  t h e  ground and 
monitored by means of two t e s t  wells. Flows are very small. The only problem 
noted w a s  t h a t  t h e  cas ings  on t h e  monitoring w e l l s  were d e t e r i o r a t e d  and some 
of the  m a t e r i a l  w a s  i n  t h e  samples. 
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SMITH VALVE WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

( A l l  u n i t s  i n  mgtl  un le s s  o therwise  noted) 

10112-13/82 10/13/82 

TEST WELLS 
PARAMETER EFFLUENT RIGHT* LEFT* 

pH (Standard Units)  7 . 2  6.0 6.0 

T o t a l  Dissolved S o l i d s  2,542 2 26 336 

Ortho Phosphorus 4 1  
T o t a l  Phosphorus 4 1  0.30 0.11 

S u l f a t e  775 6 .5  4.8 

Chloride 40 24 62 

O i l  & Grease* 0 . 8  

Chromium 0 .01  0.00 0.01 

Hexavalent Chromium 0.00 
I r o n  0.96 27 180 

Nickel  0.19 0.00 0.00 

Zinc 0.84 

Flow (GPD) 946 -_ _-

* Grab sample 

10I13- 141 82 

EFFLUENT 

7.2 

2,570 

28 

32 

775 

46 

0.0 
0.00 
0.00 
0.58 

0.19 
0.50 

2,405 
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CUMBERLAND FARMS WASTEWATER TREATMENT PLANT 

LOCATION : Flanders  Road, Westborough 

MASS. GROUNDWATER PERMIT NO. : 0-10 

INDUSTRIAL PROCESS: Bakery 

SAMPLE DATES AND TYPES: 

October 12-13, 1982 E f f l u e n t  - 24-hour chemical 6 metals composite 

October 13, 1982 4 Monitoring Wells - chemical & metals  grabs 

October 13-14, 1982 E f f l u e n t  - 24-hour chemical & metals composite 

This  company maintains  an a c t i v a t e d  s ludge p l a n t  wi th  r o t a t i n g  b i o l o g i c a l  
c o n t a c t o r s  for on-s i te  treatment of their  wastes.  The e f f l u e n t  is c h l o r i n a t e d  
and discharged t o  t h e  ground. Four monitoring wells a r e  u t i l i z e d  t o  test the  
e f f e c t s  of t h e  discharge on the groundwater. A backflow of c h l o r i n e  i n t o  the  
e f f l u e n t  sampling l o c a t i o n  caused i n t e r f e r e n c e  with labora tory  a n a l y s i s  
r e s u l t i n g  i n  no a n a l y s i s  for October 12-13, 1982, w i t h  the except ion of PH. 
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CUMBERLAND FARMS WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(Al l  u n i t s  i n  mg/l un le s s  o therwise  noted) 

10/12-13/82 10/13/82 1011 3-14/ 82 
MONITORING WELLS 

PARAMETER EFFLUENT NORTH* EAST* SOUTH* WEST* EFnUENT 

BOD5 -_ _- -_ 110 

pH (Standard Units)  10.5 7 . 3  7 . 4  7.2 7.3  7 . 8  
Suspended S o l i d s  _- 36 

S e t t l e a b l e  S o l i d s  (ml/l)
T o t a l  S o l i d s  -_ 

-_ 
-_ 

0.0 
1,160 

Ammonia-Nitrogen 1.9 0.86 0.04 
Nitrate-Nitrogen -_ 0 .oo 0 .oo 0.00 0.01 0.4 
T o t a l  Phosphorus _- 1 3  
S u l f a t e  1 .8  1.3 1 . 5  1 . 5  5.5 
Ch1o ride 178 156 264 148 185 

Chlor ine  Residual 6,500 
Copper 0.68 3.6 0.38 0.95 0.02 
I ron  35 1 8  8 . 2  37 0.56 
Manganese 2 . 2  0.95 2 . 1  5 .2  0.06 
Sodium 190 180 260 240 390 

Flow (GPD) 14,200 _- -_ 13,300 

* Grab sample 
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RAYTHEON CORPORATION (SUDBURY) WASTEWATER TREATMENT PLANT 

LOCATION: Boston Post Road, Sudbury 

MASS. GROUNDWATER PERMIT NO.: 0-23 

INDUSTRIAZ. PROCESS: Sanitary wastes only 

SAMPLE DATES AND TYPES: 

October 19-20, 1982 Effluent - 24-hour chemical & metals composite 

October 20-21, 1982 Effluent - 24-hour chemical &metals composite 

The company operates an extended aeration plant to treat the sanitary waste 
from its Sudhury operation. Wastewater from air conditioning units and 
parking lots discharges to the storm sewers. Process water is either stored 
for removal by waste haulers or treated separately. This plant discharges to 
the ground. 
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RAYTHEON CORPORATION (SUDBURY) WASTEWATER TREATmNT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All results in mg/l unless otherwise noted) 

PAMMETER 

10/19-20/82 

EFFLUENT 

10120-21/82 

EFFLUENT 

BOD5 33 53 

pH (Standard Units) 7.6 7.6 

Suspended Solids 3 18 

Settleable Solids (ml/l) 0.4 1.0 

Total Solids 376 370 

Ammonia-Nitrogen 35 38 

Nitrate-Nitrogen 1.7 5.5 

Total Phosphorus 6.4  7.6 
Chloride 92 76 

Sodiw 60 53 

Sulfate 45 44 
Copper 0.07 0.10 

Iron 0.11 0.12 

Manganese 0.01 0.02 

Flow (GFD) 19,100 16,200 
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DIGITAL EQUIPMENT CORPORATION (STOW) WASTEWATER TREATMENT PLANT 

LOCATION : Old Bolton Road, Stow 

MASS. GROUNDWATER PERMIT NO.: 0-31 

INDUSTRIAL PROCESS: Sani ta ry  wastes  only 

SAMPLE DATES AND TYPES: 

October 19-20, 1982 E f f l u e n t  - 24-hour chemical & metals  composite 

October 20-21, 1982 Eff luent  - 24-hour chemical & metals  composite 

The company opera tes  an extended a e r a t i o n  p l a n t  t o  treat s a n i t a r y  wastes from 
i ts  Stow o f f i c e s .  I n  a d d i t i o n  t o  secondary t reatment  t h e  e f f l u e n t  is passed 
through a sand f i l t e r  before  being discharged t o  t h e  ground. 
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DIGITAL EQUIPMENT CORPORATION (STOW) WASTEWATER TREATMENT PLANT 


RF,SULTS OF LABORATORY ANALYSES 

(All units in mg/l unless otherwise noted) 

10/19-20 / 82 10/20- 21/ 82 
PARAMETER EFFLUENT EFFLUENT 

BOD5 9.6 8.8 

pH (Standard Units) 6.6 6.5 

Suspended Solids 40 15 

Settleable Solids (ml/l) 0.1 0.0 

Total Solids 506 432 

Ammonia-Nitrogen 22 23 

Nitrate-Nitrogen 40 42 

Total Phosphorus 8.2  6.6 

Chloride 80 74 

Sodium 43 75 

Sulfate 28 25 

Copper 0.59 0.45 

Iron 0.40 0.31 

Manganese 0.15 0.01 

Flow (GPD) 15,120 18,000 
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NAGOG WOODS WASTEWATER TREATMENT PLANT 

LOCATION: Route 2A, Acton 

MASS. GROUNDWATER PERMIT NO.: 0-18 

WASTE TYPE: Sanitary wastes only 

SAMPLE DATES AND TYPES: 

October 19-20, 1982 Effluent - 24-hour chemical & metals composite 

October 20-21, 1982 Effluent - 24-hour chemical & metals composite 

This treatment facility receives sanitary wastes from the condominiums and 
shopping center nearby. The facility is an extended aeration plant which 
also utilizes dual media filtration. Discharge is to the ground after 
chlorination. 
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NAGOG WOODS, WASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All units in mg/l unless otherwise noted) 

10/19-20 /82 
PARAMETER EFFLUENT 

BOD5 11 

pB (Standard U n i t s )  7.5 
Suspended Solids 1 

Settleable Solids (ml/l) 0.0 

Total Solids 358 


Ammonia-Nitrogen 0.09 
Nitrate-Nitrogen 14 

Total Phosphorus 7.4  

Chloride 62 

Sodium 100 


Sulfate 35 

Copper 0.05 
Iron 0.06 

Manganese 0.01 

Flow (GPD) 98,000 

0/20-21/82 

EFFLUENT 

9.2 

7.4 

1 


0.0 

384 


0.02 

15 

8.5 

58 


65 

38 

0.05 

0.05 

0.01 

35,000 
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FREQUENCY SOURCES, WASTEWATER TREATMENT PLANT 

LOCATION: Maple Road, South Chelmsford 

MASS. GROUNDWATER PERMIT NO.: 0-51 

INDUSTRIAL PROCESS: Metal finishing 

SAMPLE DATES AND TYPES: 

August 11, 1982 Effluent - 8-hour chemical 6 metals composite 

August 11, 1982 Effluent - cyanide grab 

The treatment facility utilizes chemical addition/precipitation and pH 
adjustment. Treatment is carried out in a small indoor plant. The discharge
is to the ground. 

4 3  




FREQUENCY SOURCES UASTEWATER TREATMENT PLANT 

RESULTS OF LABORATORY ANALYSES 

(All units in mg/l unless otherwise noted) 

PARAMETER 

pH (Standard Units) 

Suspended Solids 

Total Solids 

Fluoride 

Aluminum 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Nickel 

Total Cyanide* 

Cyanide Ammenable t o  C12 * 
Flow (GPD) 

* Grab sample 

a111182 

EFFLUENT 

7.4  
15 

6 30 
50 

0.5 
0.8 

0.00 

0.10 

0 . 4 3  

0.00 
0.04 

0.50 
0.00 
0.00 
2,520 
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GLOSSARY OF TERMS 


A c i d i t y  - The q u a n t i t a t i v e  c a p a c i t y  o f  aqueous s o l u t i o n s  t o  r e a c t  w i t h  hydroxy l  
ions.  It i s  measured by t i t r a t i o n  w i t h  a s tandard s o l u t i o n  o f  a base t o  
a s p e c i f i e d  end p o i n t .  Usua l l y  expressed as m i l l i g r a m s  per  l i t e r  of 
ca lc ium carbonate. 

A l k a l i n i t y -  The capac i t y  o f  water t o  n e u t r a l i z e  acids,  a p r o p e r t y  impar ted by 
t h e  wa te r ' s  con ten t  o f  carbonates, b icarbonates,  hydroxides, and occa- 
s i o n a l l y  borates,  s i l i c a t e s ,  and phosphates. It i s  expressed i n  
m i l l i g r a m s  per  l i t e r  o f  equ iva len t  ca lc ium carbonate. 

Anaerobic Waste Treatment - Waste s t a b i l i z a t i o n  brought about through the  
7a c t i o n  o f  microorganisms i n  the  absence o f  a i r  o r  e lemental  oxygen. -

Usua l l y  r e f e r s  to-waste t reatment  by methane fe rmenta t ion .  

Biochemical Oxygen Demand -- The q u a n t i t y  o f  oxygen used i n  the  biochemi- ( B O O )
tal o x i d a t i o n  o f  organic  mat te r  i n  a s p e c i f i e d  t ime, a t  a s p e c i f i e d  tem- 
pera ture ,  and under s p e c i f i e d  cond i t i ons .  

B i o l o g i c a l  Wastewater Treatment - Forms o f  wastewater t reatment  i n  which 
b a c t e r i a l  o r  b iochemical  a c t i o n  i s  i n t e n s i f i e d  t o  s t a b i l i z e .  ox id i ze ,  
and n i t r i f y  t h e  unstable o rgan ic  ma t te r  present .  I n t e r m i t t e n t  sand 
f i l t e r s ,  con tac t  beds, t r i c k l i n g  f i l t e r s ,  and a c t i v a t e d  sludge processes 
are examples. 

Chemical Oxygen Demand (COD) - A measure o f  the  oxygen-consuming c a p a c i t y  o f  
i no rgan ic  and oraan ic  ma t te r  oresent  i n  water o r  wastewater. It i s  
expressed as the-amount o f  oxygen consumed from a chemical ox idan t  i n  a 
s p e c i f i c  t e s t .  It does n o t  d i f f e r e n t i a t e  between s t a b l e  and unstable 
o rgan ic  ma t te r  and thus does n o t  n e c e s s a r i l y  c o r r e l a t e  w i t h  biochemical  
oxygen demand. 

C h l o r i n a t i o n  - The a p p l i c a t i o n  o f  c h l o r i n e  t o  water o r  wastewater, g e n e r a l l y
f o r  t he  purpose o f  d i s i n f e c t i o n ,  b u t  f r e q u e n t l y  f o r  accompl ishing o ther  
b i o l o g i c a l  o r  chemical r e s u l t s .  

C l a r i f i c a t i o n  - Any process o r  combinat in  o f  processes, t he  pr imary  purpose o f  
which i s  t o  reduce the  concent ra t ion  o f  suspended mat te r  i n  a l i q u i d .  

Co l i fo rm - B a c t e r i a  found i n  abundance in t h e  i n t e s t i n a l  t r a c t  o f  warm-blooded 
animals. They are n o t  harmful  i n  themselves, bu t  t h e i r  presence i n d i c a -  
t e s  t h a t  pathogenic b a c t e r i a  may be present .  Since they  can be detected 
by r e l a t i v e l y  s imple t e s t  procedures, c o l i f o r m s  are used t o  i n d i c a t e  
the  e x t e n t  o f  b a c t e r i a l  p o l l u t i o n  from sewage. B a c t e r i a l  t e s t s  u s u a l l y  
measure the  f e c a l  and t o t a l  co l i f o rms .  Fecal c o l i f o r m  make up about 90 
percent  o f  t he  c o l i f o r m s  discharged i n  f e c a l  mat te r .  Non-fecal  c o l i -  
forms may o r i g i n a t e  i n  s o i l ,  g r a i n ,  o r  decaying vegeta t ion .  
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Comminution - The process o f  c u t t i n g  and screen ing  s o l i d s  conta ined i n  the  
wastewater f l o w  be fo re  i t  en te rs  the  f l o w  pumps o r  o the r  u n i t s  i n  the  
t rea tment  p l a n t .  

Composite Wastewater Sample - A combination o f  i n d i v i d u a l  samples o f  water o r  
wastewater taken a t  se lec ted  i n t e r v a l s ,  g e n e r a l l y  hour ly ,  f o r  some spe- 
c i f i e d  per iod ,  t o  minimize the  e f f e c t  o f  t he  v a r i a b i l i t y  o f  t h e  i n d i v i -  
dual sample. I n d i v i d u a l  samples may have equal volume o r  be 
p ropor t i oned  t o  t h e  f low a t  t h e  t ime o f  sampling. 

-- Records o f  observa t ions  and measurements o f  p h y s i c a l  f a c t s ,  occurrences,Data 
and cond i t ions ,  reduced t o  w r i t t e n ,  g raph ica l ,  o r  t a b u l a r  form. 

Fa ts  (wastes) - T r i g l y c e r i d e  e s t e r s  o f  f a t t y  acids; e r roneous ly  used as synono-
mous w i t h  grease. 

F l o c c u l a t i o n  - In  water and wastewater t reatment ,  t h e  agglomeration o f  c o l l o i d a l  
and f i n e l y  d i v i d e d  suspended mat te r  a f t e r  coagu la t i on  by g e n t l e  s t i r r i n g  
by e i t h e r  mechanical o r  h y d r a u l i c  means. I n  b i o l o g i c a l  wastewater 
t rea tment  where coagu la t i on  i s  n o t  used, agglomeration may be 
accomplished b i o l o g i c a l l y .  

Grab Sample - A s i n g l e  sample o f  wastewater taken a t  n e i t h e r  s e t  t ime n o r  f low.  

Grease - In  wastewater, a group o f  substances i n c l u d i n g  f a t s ,  waxes, f r e e  f a t t y  
ac ids,  ca lc ium and magnesium soaps, m ine ra l  o i l s ,  and c e r t a i n  o t h e r  non- 
f a t t y  ma te r ia l s .  The type o f  so l ven t  and method used f o r  e x t r a c t i o n  
shou ld  be s t a t e d  f o r  q u a n t i f i c a t i o n .  

-G r i t  Chamber - A de ten t ion  chamber o r  enlargement o f  a sewer designed t o  reduce 
t h e  v e l o c i t y  o f  f l o w  o f  t h e  l i q u i d  t o  pe rm i t  t he  separa t ion  o f  m ine ra l  
from organ ic  s o l i d s  by d i f f e r e n t i a l  sedimentation. 

Hardness - A c h a r a c t e r i s t i c  of water impar ted by s a l t s  o f  calcium, magnesium, 
and i r o n  such as b icarbonates,  carbonates, s u l f a t e s ,  ch lo r i des ,  and 
n i t r a t e s ,  t h a t  cause c u r d l i n g  o f  soap, depos i t i on  o f  sca le  i n  b o i l e r s ,  
damage i n  some i n d u s t r i a l  processes, and sometimes o b j e c t i o n a b l e  t a s t e .  
I t  i s  expressed as e q u i v a l e n t  ca lc ium carbonate. 

Heavy Meta ls  - These elements a re  t o x i c  when present  i n  s u f f i c i e n t  q u a n t i t i e s  
and can be f a t a l .  They can adverse ly  a f f e c t  sewage t rea tment  systems and 
t h e  b i o l o g i c a l  systems o f  waterbodies. They i n c l u d e  cadmium, chromium, 
copper, i r o n ,  lead, manganese, n i c k e l ,  and z inc .  

I n d u s t r i a l  Wastes - The l i q u i d  wastes f rom i n d u s t r i a l  processes, as d i s t i n c t  
f rom domestic o r  s a n i t a r y  wastes. 

I no rgan ic  Mat te r  - Chemical substances o f  m ine ra l  o r i g i n ,  or ,  more c o r r e c t l y ,  
n o t  of b a s i c a l l y  carbon s t r u c t u r e .  

Lagoon - A pond c o n t a i n i n g  raw o r  p a r t i a l l y  t r e a t e d  wastewater i n  which aerobic  
o r  anaerobic s t a b i l i z a t i o n  occurs. 
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-
Most Probable Number (MPN) - That number o f  organisms per u n i t  volume t h a t ,  i n  
accordance w i t h  s t a t i s t i c a l  theorv.  would be more l i k e l y  than any o t h e r  
number t o  y i e l d  t h e  observed t e s t - r e s u l t  w i t h  the g r e a t e s t  frequency. 
Expressed as d e n s i t y  o f  organisms per 100 m l .  Resu l ts  are computed from 
t h e  number o f  p o s i t i v e  f i n d i n g s  o f  co l i fo rm-group organisms r e s u l t i n g  
f rom mu1 t i p l e - p o r t i o n  decimal - d i  1u t i o n  p lan t i ngs .  

N i t rogen - A common non-meta l l i c  element t h a t  i n  f r e e  form i s  no rma l l y  a 
c o l o r l e s s ,  odor less,  t a s t e l e s s ,  i nso lub le ,  i n e r t ,  d ia tomic  gas. I n  t h e  
combined form, i t  has a wide range o f  valences and i s  a c o n s t i t u e n t  o f  
b i o l o g i c a l l y  impor tan t  compounds (as p r o t e i n s )  and hence o f  a l l  l i v i n g  
c e l l s  as w e l l  as i n d u s t r i a l l y  impor tan t  substances (as cyanides, f e r -
t i l i z e r s ,  dyes). 

Ni t rogen, Amnonia - A compound o f  n i t r o g e n  and hydrogen, NH3, which i s  p a r t  o f  
t h e  n i t r o g e n  cyc le .  I t s  presence i n  s u f f i c i e n t  amounts i n  a stream can 
i n d i c a t e  a wastewater discharge. The o x i d a t i o n  o f  ammonia dep le tes  a 
stream o f  d i sso l ved  oxygen, It ' i s  t o x i c  i n  s u f f i c i e n t  amounts, espe-
c i a l l y  t o  f i s h .  

Nitrogen, K j e l d a h l  - Th is  represents  the t o t a l  o rgan ic  n i t r o g e n  conten t  o f  
a s a m p l e .  

N i t rogen,  N i t r a t e  - N i t r a t e  represents  the most h i g h l y  o x i d i z e d  phase i n  the 
n i t r o g e n  c y c l e  and no rma l l y  reaches impor tan t  concen t ra t i ons  i n  t h e  
f i n a l  stages o f  b i o l o g i c a l  o x i d a t i o n .  N i t rogen  i n  t h i s  form i s  r e a d i l y
a v a i l a b l e  t o  p l a n t s .  

Organic Mat te r  - Chemical substances o f  animal o r  vegetable o r i g i n ,  o r  more 
c o r r e c t l y ,  o f  b a s i c a l l y  carbon s t r u c t u r e ,  compris ing compounds con- 
s i s t i n g  o f  hydrocarbons and t h e i r  d e r i v a t i v e s .  

Ox ida t i on  - The a d d i t i o n  o f  oxygen t o  a compound. More genera l l y ,  any r e a c t i o n  
which i nvo l ves  t h e  l o s s  o f  e l e c t r o n s  from an atom. 

Ox ida t ion  Pond - A basin used f o r  t h e  r e t e n t i o n  o f  wastewater be fore  f i n a l  
d isposa l ,  i n  which b i o l o g i c a l  o x i d a t i o n  o f  organic m a t t e r  i s  a f f e c t e d  
by n a t u r a l  o r  a r t i f i c i a l l y  acce le ra ted  t r a n s f e r  o f  oxygen t o  the water 
from a i r .  

P a r s h a l l  Flume - A c a l i b r a t e d  device developed by P a r s h a l l  f o r  measuring t h e  
f z f  a l i q u i d  i n  an open condu i t .  

Pathogenic B a c t e r i a  - B a c t e r i a  t h a t  may cause disease i n  t h e  host  organism by 
t h e i r  p a r a s i t i c  growth. 

- The r e c i p r o c a l  o f  t h e  l oga r i t hm o f  t h e  hydrogen i o n  concen t ra t i on .  The 
concen t ra t i on  i s  t h e  weight o f  hydrogen ions i n  grams per l i t e r  o f  so lu -  
t i o n .  N e u t r a l  water 
concen t ra t i on  o f  IO-?,

f o r  example, has a pH value o f  7 and hydrogen i o n  

Phenol - An aromatic compound which i s  a monohydroxy d e r i v a t i v e  o f  benzene. In 
concent ra ted  s o l u t i o n ,  i t  i s  q u i t e  t o x i c  t o  bac te r ia .  Widely used as a 
germicide. Commonly known as c a r b o l i c  ac id .  
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Phosphorus - A nonmeta l l i c  m u l t i v a l e n t  element o f  t he  n i t r o g e n  fam i l y  t h a t  
occurs w ide ly  i n  combined form, e s p e c i a l l y  as i no rgan ic  phosphates 
i n  minera ls ,  s o i l s ,  and n a t u r a l  waters, and as organic  phosphates i n  
a l l  l i v i n g  c e l l s ;  i t  e x i s t s  i n  severa l  a l l o t r o p i c  forms. The m a j o r i t y  
o f  t he  phosphorus conta ined i n  domestic sewage and i n d u s t r i a l  wastes 
comes from detergents .  

Pr imary S e t t l i n g  -- The f i r s t  s e t t l i n g  tank f o r  t he  removal o f  s e t t l e a b l e  Tank 
s o l i d s  through which wastewater i s  passed i n  a t reatment  works. 

Pr imary Treatment - The f i r s t  major (sometimes the  o n l y )  t reatment  i n  a 
wastewater t reatment  works, u s u a l l y  sedimentat ion.  The removal of a 
s u b s t a n t i a l  amount o f  suspended mat te r  bu t  l i t t l e  o r  no c o l l o i d a l  and 
d i sso l ved  mat te r ,  

Residual  Ch lor ine  - Ch lo r ine  remain ing i n  water o r  wastewater as combined o r  
f r e e  c h l o r i n e  a t  t h e  end o f  a s p e c i f i e d  con tac t  t ime. 

Sampler - A device used w i t h  o r  w i t h o u t  f l o w  measurement t o  ob ta in  an a l i q u o t  
p o r t i o n  o f  water o r  waste f o r  a n a l y t i c a l  purposes. May be designed f o r  
t a k i n g  a s i n g l e  sample (grab) ,  composite sample, cont inuous sample, o r  
p e r i o d i c  sample. 

Secondary S e t t l i n g  Tank - A tank through which e f f l u e n t  from some p r i o r  t r e a t -  
ment process f l ows  f o r  t h e  purpose o f  removing s e t t l e a b l e  s o l i d s .  

Secondary Wastewater Treatment - The t reatment  o f  wastewater by b i o l o g i c a l  
methods a f t e r  p r imary  t reatment  by sedimentat ion.  

Sludge D iges t ion  - The process by which organ ic  o r  v o l a t i l e  ma t te r  i n  sludge i s  
gas i f i ed ,  l i q u i f i e d ,  minera l i zed ,  o r  conver ted i n t o  more s t a b l e  organic  
ma t te r  through t h e  a c t i v i t i e s  o f  e i t h e r  anaerobic o r  aerobic  organisms. 

Sludge Thickening - The increase i n  s o l i d s  concent ra t ion  o f  sludge i n  a sedimen-
t a t i o n  o r  d iges t i on  tank.  

So l ids ,  S e t t l e a b l e  - That ma t te r  i n  wastewater which w i l l  n o t  s t a y  i n  suspension 
-re-selected s e t t l i n g  per iod ,  such as an hour, bu t  which e i t h e r  
s e t t l e s  t o  the  bottom o r  t o  the  top. I n  t he  Imhof f  cone t e s t ,  t he  
volume o f  ma t te r  t h a t  s e t t l e s  t o  t h e  bottom i n  one hour. 

So l ids ,  Suspended - So l i ds  t h a t  e i t h e r  f l o a t  on t he  sur face o f ,  o r  are i n  
suspension i n ,  water, wastewater, o r  o ther  l i q u i d s  and which are l a r g e l y
removable by l a b o r a t o r y  f i l t e r i n g .  The q u a n t i t y  o f  m a t e r i a l  removed 
f rom wastewater i n  a l a b o r a t o r y  t e s t ,  as p resc r ibed  i n  Standard Methods 
f o r  t h e  Examination o f  Water and Wastewater, and r e f e r r e d  t o  as non-
f i T t E b l e  res idue.  

T o t a lSo l ids ,  -- The sum o f  d i sso l ved  and undissolved c o n s t i t u t e n t s  i n  water o r  
wastewater, u s u a l l y  s t a t e d  i n  m i l l i g r a m s  per  l i t e r .  

Wastewater Survey - An i n v e s t i g a t i o n  o f  t he  q u a n t i t y  and c h a r a c t e r i s t i c s  of each 
waste stream, as i n  a m u n i c i p a l i t y  o r  an i n d u s t r i a l  p l a n t .  
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