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SUIARY page 4 of 62 <
Hodule Mo? Hodule Title: ?
Lagoons

Topics:

Design Characteristics

Concepts of Treatment B
Stabilization Fond Geometry p
Starting the New Pond oA
Operating Waste Stabilization Ponds
Operating Problems and Solutions B

Chemical Additions for Imprcved Performance -
Site Evaluation

Maintenance Procedures

Routine Operation

Safety -

. »
- -~

Approx. Time:

- .

»

*

N8t 2 G DY b
. .

P

24 hours
(3.one~day sessions)

-

bk T3 D
-

o

Overall Objectives:™ N
The student should gain a basic understanding of how the lagoon works, be able
to calculate ]oadlnu and detention times, and discuss problem situations and
‘possible selutions.

Instructiopal Afds:

1. Handouts N
2. Transparancies )
3. Course Manual
Instructional Approach: ' ) { '
1. Lecture '
2.- Discussion
3. In class oroplef solving
4. Field crip
Referencé5' ' f

1. Tentative Lentro??ed Discharge Lagoon Crxtoria March 1975, IDEO.
2. Recommended Stdndards for Sewaae Works

3. MWater Pollution Control Federation MOP 11

4. Minnesota Pollution Control Authority Laccon Manual

Class Assignments:

1. Read manual and handouts
2. Solve preblems

3. Evaluate %Yaaoon Visited oi field trip

X
v

AN
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Hodele Ho:

Topic:
Lagoons

Instructor lhotes:

Instructor Qutiine:

b -« - L -

-

1’

o

This module of instruction is best delivered
in three one-day sessions separated by as
much as one week between each session,

The second day beqgin: with a field trip. |
The instructor should make arrangements

Lo visit a Jagoon site.  The host operator
should provide as much data (dimensions, -
flows, lab data, etc.) as possible for - .
training purposes. A polaroid camera--
should be taken, also. :

reference,

Minnesota Pollution Control Agency
1935 West County Road. B2

' Roseville, Minn. 55113

e
N

The Minnesota Lagoon Manual s an éxéeP}egt i
|
Recommended Standards for Sewage Works may ‘
be obtained from:” (Nomine% charge) ,
Health Education Service

F. 0. Box 7283

Albany, New York 12224

The Water Pollution Eontrol Federation MOP 11
is also an excellent reference.
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Hodule lio: Module Title:
Waste Stabilization Ponds s

Submodule Title:

Approx. Time:

Topfc:
1 . :

ni@ ?ours Design Characteristics of Waste Stabilization Ponds
Objectives;
- 1. Llist design hydraulic loading of waste stabilization ponds (lagoons).

2. List design organic loading of lacoons. S

3. List number of cells required for controiled discharge Tagoons.

4. List design hydraulic detention of lagoons.

g. List maximum organic loading on primary cells of 3 and 2 cell systems.

List maximum liquid depths allowed in_primary and subsequent cells.

s

Instructional Aids:

1. Handout

Instructional Approach:

1. Lecture
2. Discussion

References:

1. Tentative Controlled Discharae Lagoon Criteria, March 1975.
2. Recommended Standards for Sewaue Works (10 State Standards).

Class Assignments:

~ v
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quule Ho.

Topic:

Design Chdracterzstxcs of Haste Stabilization ands '

Instructor lotes:

i

Instructor Outiine:

I,

- Transparancy of “typical
2-cell Jagoon layout”.

Figure 1 -

: highlights of "Tentatjve

Student Handout 1 contains

Controlled Discharge Lagoon
Criteria”. {Tent.
criteria). The course
manual contains informa-
tion which does not .
coincide. Tent. criteria
takes precedence in all ~
cases.

o —— .

I.

Il.

Dasign loadings
A. Hydrau]ic ~ at least 100 gal/capita/day

Examples Populafion equa1 550
Design flow = 550 x 10§ = 55,000 ‘gal/day

Exceptions:

r—

1. In smait mnntcfpaﬂities an additxna]
20 gal/czp/day for out of town students -
attending school. '

. 2. Additional ailowance for sewer
infiltration if a sewer system
- evaluation demonstrates- that
treatment is cost effective.

3. Additional allowance for any wel
process industries i.e. other than °
normal commercial operations.

B. Organic loadings
At Teast 0.17 lbs. BOD/capita/day
To calculate organic Ioad:~

. Flow (MGD) x BOD (mg/1) x 8 34 =
Tbs. BND/day

Exceptions:

1. In srwll municipalities an additional
0.05 1bs. BOD/cap/day for out of town
students attending school.

2. Additional 1lowance for other than
) normal commercial operations i
municipality. _

i

Lagéon Design

A. 'Vety small installations (less than one acre)

*




Student Handout 1

,."Eesfgn Loadings

S
/:"i,» 'y

100 gal.fcap/day
017 Ths. BODs /cap/day

Small municipalities add 2V gal/cap/day and .05 1bs. BOD5Icap/day for
out of town schooT ‘students. )
Lagoon Design

-

3 cells for 'ontro}led discharge system' S K i

2 cells for -very small 1ﬂstallatfbns
Hydraulic Detention , | )
5 months above the 2 foot liquid Tevel - .

Organic Loadina

25 pounds BOD/acrelday maximum on primary ceil of 3 cell system
20 pounds BDD/acrelday maximum on prima:y ce}T of 2 cell system
quuid Dapths

6 foot maximdm i first cell /

8-foot maximum {n subsequent cells -
=
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Hedule Ho: \ '}opic: . . ' . ) , -
) Design Characteristics of Waste Stabilization Ponds

¥

Instructor hotes: Instructor Qutline: ' ‘ {

1. Two cells

2. Series and paral!ei~operation )
capahility ]

‘Transparency of “typical B. "Hormal" controlled discharge type
3-cell lagoon layout" -

1. Three cells

-4 ~Figura 2 : p ) '
- 2. Cells 2’and 3 approximately eaual.in
: size ,
‘ . ) 3. Influent Tines shall be provided into
at least two cells. T
Transparency of “typical 4. P:jmatilgell can be divided into two
3-cell lagoon 1ayout™ : equal cells with piping for either
{divided primary cell) _ series or parallel operation for
' . . ‘ high streigth sewsge and for large ~
Figure 3~ . installations,

C. Hydraulic détention -

- 1
! & months datention atgve the tuo food
level in all cells.

D. Organic lgading
1, 3-cell system: The maxfium Yoad on
the primary cell shall not exceed
25 1bs. BOD/acre/day
2. 2-cell system: The maximum load on
© the primary cell shall not exceed
20 1bs. BOD/acre/day
E. Liquid dépth '

1. Primary cell - liquid depth shall not
~ exceed 6 feet | )

2, Subsequeﬁt cells -~ liquid depth shall
_not excead & feet.




4
'

4 Influent

design

5
i

£\

Influent

10
IYPICAL 2-0rLL LA&UUR LAYUUT'~ (VLRY. SMALL INSTALLATIUNS)
Provide for 180 days sto;age above 2 ft. )
‘liquid level in both rells - based upon
aversge flow. .
Cell #}
Maximum Organic Loading of 20/'s BOD/A/D
Maximum Liquid Depth of 6 fr.
3
Confrol Strutture Effluent
Ek(fgr : _ AL N
Cell #2
Control :
Structure

Structure

Maximum Liquid Depth of-8 [t

~

Figure 1

g

I Hot to Scale

v
e




Influent

b
C

" A
N

. TYPLCAL 3-CELL LAGUOR LAYOUT

Provide for 180 days xforagc above 2 f¢.
level in all 3 cells - bascd upon design
average {low. N

-

s

-Maximum Organic Loading of 25#s BOD/A/D

Cell #1

Maximum Liquid Depth of 6 fe.

Inlet Depression -
at least 50' kadius-

/Influent Struéture *{écontrol Structure * .
\ A

Cell 2 A/ ' '

ell PR EN Cell 73
‘ Maximum Liquid Maximum Liquid
Depth of 8 ft. - Depth of B ft.

i:"'~--~‘~Ir:terconn«act:ing Pipe

&

‘3é;//gf—-00ntrol Structure

K

Figure 2

11
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NDPEGAL =L BALOOH LAY

» ’ 1"

= {hvhidd I !r‘u;’f,r!x) .

=

»

Influent

Influent Structyre

Cell ilA

Inlet Depression
at least”50' Radius

Maximum Organic Loading of 25#'s O

Maximum Liquid
Depth of 6 fc.

Cell #1bs
= Interconnecting FPipe

Inlet Depression .
at least 50' Radius

OD/A/D (Both Cells)

~

Maximum riquid
Depth of 6 ft.

Control Structure \

*
—
-

ce1l 42 ) AR

»

Maximum Liquid
Depth of 8 fc.

Storage Capacity of

Ceil #3

Maximum Liguid
Depth of 8 fr.

%
Y
»
a

at-least 30 days above X 1 onnecti ipe
e 30 days S nterconnecting Pipe

2 fr. liquid level
in each cell (#2 and #3)

/;;—~ Control Structure
\, .

kK

/

Figure 3

12




Page 13 of _ 62

¥

ﬂad&}gﬂnor i Toric:

+

[ ] A

" i

-Pegign Chgracteristics af Haste Stabiiization Ponds .

J,insgructcr-uotESf

. e’ *

}nstracxor Outxine. o " ‘~;,AJ’

4

Trans pargncy of the "typical
3»c911 1aaega la»out“

ﬂthura 1 -

AN cher ftems of lagdon
deqign not covered in the
“Tentative Controlled

Discharge Lageon Criteria®
shall be in accordance with
the -applicable portions of
-+ Chapter 90 of the “Ten State
Standards for Sewage Virks”.

-

F.

¢

Control structures,

i.

2‘

31'

Other considerations

1.

" for discharge from Cell 2 or 3 with

‘Ce11 2 and 3. inteyconnection af the

* Disinfection not réquired bet the

- Binpimum of 3 foot freeboard.

Harning sians shall be postedL

Primary control structure at Cell.i .
with provisions to direct flow to
either Cell 2 or 3.,

Effluent control structure?{6 allow -

at least 3 separate drawoff lines
between the twe foot level and the
maximum 1iquid level. i

two foot 1eve¥

Fiow measuring device required for
measuring raw waste flow xnd any
discharge from the 1agaon*

system must be designgd to facilitate
‘utyre fostallation i found necessary
to meet dxscharqe standards.

Bottom sea}iha may be required to :
prevent excessive percclation. Har
packed clay or bentonite wzy be us d

The pcnd area will be fenced to“
prevent livestock entering and to
discourage trespassing. ~ !
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PHoduTeda: hodulc Title: - B - .
e haste~$tabilxzag1an Ponds 7 . 1 )
. v | submodule T{tie: - - ‘ \
Appmx._ Time: - . . r . ~
‘1 hour Topic: 3 \\,
Day 1 . | Concepts of Treatment ~ 7
Objectivess - . B . /

. 1. "Identify | the three zones of treatment in a non-aerated pond. .
2.,{Des§ribe twu wayﬁ that bxygen becomas avai?able to the aerobic zone of the
;. pond.. .
3. Describe two - 1ngred1ents reauiréd for algae to produce oxvgen.
4.. Describe origin of ‘ecal coliforms and their “assianed role" as indicator
orqén1sms. ‘ . '
. ’ -

instrucgiona% Alds: -

Transparancy =~ . .

L ' e

-

Instructional Approach:

:Lecture : e ;
Discussion . '
. ' - 1.
References: : ) . ' g

1. Course Manual SEC}ﬁOﬁ B . o

! ]

[ ' .- t

JClass Assigaments:




Module lHo: Topic:

Concepts of Treatment

Instructor hotes: Instructor Outiine:

N\ »

—p—

Course Manua) Section B 1 I. Stabil’ration pond ds. a treatment system :

The lagoon provides a biological treatment
’ facility to the small community. A bjological
- system raquires food, microorganisms and -

g : oxygen.
* . .' - 1’_: FOQd
B kY
- . A. Volatile solids
2 ) : B. Organics in solution . L
Gonerally BOD and volatile suspended solids
. ’ ) determinations are the neasures of food.

2. Oxygen ’ I

L
There are primarily two sources of oxygen..

& From atmosphere

This is available at the surface and

.15 one reason for the surface area o
desian criterid (loading as a functien
of surface - 1bs. BODfacre/day).

i B. .From algae :
' C . ! The lagoon provides a suitable eaviron-
ment for 2lgae to flourish. Their growth
is stimulated by the presence of carbon
dioxide, nitrogen, phosphorous, calciim,.
and magnpsium salts. When sunlight is
. available the algae utiljze COp, the
) carbon for energy, and release oxygen -

which is then available to the micro- '

organisms attacking the food. N

*

3. Microorganisms

There are several ways of catagorizing the
microorganisns which &xist in the lagoon
system. Consider those which’accomplish, -
treatment cen bs catagorized by the zone of
the Tagoon in vhich they reside. There are
three zones of treatment - aerobic,

3 facultative, and anaerobic. .

..' , ’ ‘ 15 C 7 .“
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l“:c‘du:e !‘B’. TO[’ic: - . ) ) ) I;
Concepts ofTreatmant C T o

<

Instryctor Kotes: . Instructor Outiine: ;
4 _ ;

. Course.Manual Fioure B4 ‘ i. Aerobic Zone = K

- {Figure &) , i

P N

\
\
\
|
|
- : : The orqanisms in this zone musi gst
- . oxyaen from their surroundings to
: convert food to new cells, the upper
| : . : portion of.the lagoon.

. ] ii. . Facultative Zone

The middle section of the Tagoon where ;"
critters reside who have the ability -~
to use available oxygen or are able

to produce their own oxygen.

iii. This is the bottom of the lagoon. The
- . critters live in the zone of fo oxygen. .
: \ . Their by-products are gases such as -
. - . carbon dioxide, ammonia, methane and
' . hydrogen sulfide.  (As the anaerobic
. zone becomes -dominant, when ice-cover
. exists for example;- the odors can Eécome :
: a problem,) e

. - G, Indicator Microovganisms

v Tent. criteria stetes “Disinfection will not
be required initially for lagoons designed in
accordance with these criteria. However, the
lagbon should be desiagned to facilitate the
future installation of disinfection fac111t1e1

\ —
[N

if found necessary to meet .the EPA secordary

‘ definition for fecal coliform bacteria Or |
g fowa Water Qual1ty Standards .
Fecal colifojn have been labe}1ed "ind1cator“f
organisms. [They are found in the lower. |
bowel of al} warm-blooded animals (Inc]udes %
man). Tho }ect procedure to determine! thewr |
presence zg not extremely d1ff1cu1t. :
+The ra;xonﬁle for using them as indicators
_is then:

+

AlT row wéstnwater will-include feca}
coliform. If they do not survive thfough |
the lagoon system it is prdbable othér .

o : harmful' organisms have fiot survived.’ .




Schematic . . )
WASTE STABILIZATION POND <

| SUNLISHT + GREEN ALGAE R‘ o
= . MO8 QUITO
PROTOSYNTRESIS = OXVG4N CoNTROL -

/4 o x\ \« . | . 4
s AERORIC ZONE o -£0;,

- Co. ~_. . G MITKATES Loy
s oL ey ‘cusonnzsq :

SULFATES (,
\ B Hz%

e ‘_‘7 chf f oa

% ...a

TESACUL TATIVE ZONE o R S T e

<%’y “ws et -’

AWAZ ROBIC ZONE
BV

Figure 4
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Module Ho:

Topxc.

Cancapts of Treatw@nt

Invtructor liotes:

Instructor Outi{ne:

< —

There are those that disagree with the
rationale, however, facal coliform limits
are set in many lagoon discharge pemits
and are a relative indication of the
effectiveness of the treatment accompi1shed
in the lagoon.

e s




Module Ho:

L
;

Nodule Title: y
Waste Stabilization Ponds

Approx. Time:

 Submodule Title:

| Topic: A
‘% hour Stabilization Pond“Geometry
Objeczﬁva::
1. Calculate Tagoon tell surface area. \
2
‘\
\ .
. 3 N,
’ -
Instructional Aids: ﬁ ; \
LN . } -
. L 2
1. Transparapcies ! ’
5 ) . .
' y e ¥ N
X & e
. 2

1. Lecture

R

Tinstructional Approach:

2. In*¢1ass prob]em soTxtwon

I

l
+
o

‘b

Beferesces:

1. Course Hanuai

i
|
|
|
|
|

Class Assignments:

1. Complete portx§u> )
four Tines under "capacity".
second and third days af this workshcp, .

~d

5 Q

13

of Fidure A-2, Course Manual, forA*heif system, omitting the
Figure A-Z shouid 5¢ complete for use during the




JHodule Ho: - Topic:
Stabilization Pond Geometry

Instrvuctor liotes: Instructor Qutiine:

Course Manual Figure A-2
(Figure 5)

The student should record the
dimensions of h%s laqoon cells
on Figure A-2Z and bring that

- informaticn to the second day's
session. . -
A few example problems should | ) oa
be solved in class, Attendees | 5
should have an idea of their
lagoon approximate dimensions.
Use them for in clasg practice.

There are solved problens in
the student "Study. Guide®.




PLANT ‘DATA SHEET

Fig. A Z

Pogd tio 3 Maste Stabﬂizqti)gf{ System
IMERSIONS DIMENSIOHS .
o 1 *lLength_ Et —*Length i,
Midth - Ft._ Midth Ft.\\.
A."Zm:faceﬁArea Sa. Ft,‘ Surface Areé S0, FI
- L_‘_S_wface_ Area T ‘*ﬁEfé;-' ) __Surface Ar.a ~ ALTES
CAPACITY C&PACIT'Y
L__Gal, I?chlﬂeoth (avg. ) Bal, Gal. Inch/Demth (avg.) ) Gal.
+—Gal. /Ft, Denth (ovg.) fas. Gal/Et, De;)th (ava,) | fia)
Gal. Max._wb'pnth Gal. fal. Max, Depth Gal
| -Betention 2 avg, flon. » Days_ = Retenticn-0 aya. flg- Dave 4
OPERATIONS. DAA LOMPL IANCE BATA ]
‘ Pt;r;ﬂation Served _J!__Mm)th]y HMonthly Avg. | Hankly Avd,
Avg. Daily Flow MGD | R.G.D. : : Mo/L18.0.0, - Ha/l
L.Avo. Raw B.O.D. ) p.p.M. b 5.8, Mg/LiS.S. M/l .
Avg, Raw $.5. “ppt | £ californ /#lF_coltfom m )
Avg. 1bs. 8,0,D./0:Raw Ins. | oh
O Llbso S.S./0/Raw - s . y
; ' Figure 5 — _ \42‘2
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Hudule Yo~

Topc.

Stabilization Pond Ggﬁﬁetry

Inytructor liotes

Instructor Qutiine:

—

P ———— o

. o

The surface area of Tagoon cells is the first

. Figure 6 shows 2 Jagoon that is 260" wide by 850" -

- Point A on Sketch 1 for each 3' horiZontal, it .

260 x B50° = 221,000 square feet

Therefore, 2@1,000/&3,560 = 5.0?;acres{f

,‘areas of each cell,

calculation to be mastered. Surface area is as
the term states, the area of the surface of the
lagoon, or the area of the liquid surface that is
visible or exposed to the atmosphere. It is
generaily expressed in acres.

Tong. The meximum liquid depth is 5' and the slope
of the side walls is 3:1, that is the wall from
rises 1'.

- .

The surface calculation is

Nne acre contains 43,560 square fret

'

Figure 7 shiws a two-cell lagoom. Each laaoon
.measures 265" by 370'. The maximum Tiquid depth .
is 5' and the slops i¢ 4:1. It is imoortant to
calculate each cells surface area. The calculation
of the area for each cell will.be used in subsequent
calculations, Total surface area is the-sum of the
Cell 1 surface area

285 X 370 - 98,050 souare feet
aB8,050/43,560 = 2.25 acres

Cell 2 has fdentical dirensions; therefore,
Cell 7 surface area = 2.25 acres

Total "surface area * 2,75 + 2,75 = 4.50 acres
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Hodule lox 1 Bodule Title: : \
) : Haste Stabilization Ponds ' '

Submodule Title:

-

Approx. Time:

. 3’;’: hour TOP’C: ‘
Day 1 Starting the Hew Pord ) RN
-10bjectives: . i

1. List one reason a spring or early summer start-up is favored, °
. 2. Describe two veasons that pre-filling ponds is desirable.
3. List one reason that "sepding" a pond is not necessary: ]
4. Describe typical start~up symptoms, addressing color, pH.and dissolved
oxvaen, . .

Instructional Aids: . , ‘
i
Instructional Approach: L.
Lecture , .
Discussion - '
/ '
s . ¥

References:

A 1. Course Manual ,
2. WPCF MOP 11 - ) ‘ .

Class Assignments: . \
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« ~ [Hodule-Ho: . . Topic: : - ‘
. - o= - e Shavning - the New Pond ' ' - “
Instructor Notes: : '{ Instructor Outline: _ j‘
' A |
‘ ~ -
1. Starting the new pond, I. Time of year b
Section C of the manual. .
The outline includes A. Spring or early sumer is best time as -
material from MOP 11. treatment will become established in a
reasonable time with less potential for
odors, - ‘
B. Fall or winter start up will prdbab‘iy-
‘require storage until late spring as,
little treatment will be accomplished
through the winter months.
]" l . Filling the Pond .
. A, Weeds and pther vegetation should be
removed, ‘
B. Fill to two foot level as fast as
g possible to minifiize potential odor and
N ‘ to prevent luxuriant, growth of rooted
- vegetation. :

‘C. Prefilling cell one vith stresm oF Take
/water is desirable to confiiin water

REightness prior to the system receiving
w waste flow, also dilutes waste. -

D, I/ multicell systems fill first cell to
“ two foot level plus enovgh to fill
. | subsequent cell to a minimum two foot
« ~ level, Then draw down cell one to two -
i . foot level. If three cell system refill
cell one with flow above two foot level
- enough to fil} cell thiree to a minimum
two foot ievel. )

E. Seeding is not required. The organisms
which are both desirable and necessary
are available in the environment. The
very earth from which the ponds have bee

, constructed, the air, the waste flow
itself.

29
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" IModule Ho:

3

Tapic:

»

Startiag the New Pond

Instructor lotes:

Inétructqr Outlipe:

Fi

-

Start up Symptoms

1.

-

1f the milky -color goes to a dark gray,

Coior .

As raw waste begins tc flow into the cell
for the first time a milky turbidity is .
not uncommont, If start up is during late
spring or summer, within from two to four

" weeks the pond should begin to take on a

greenish color as algae growth begins.

overload conditions may exist and testing
of pH, dissolved oxygen, and BOD as a
minimum should be performed. Chemical
eddition may be- required to add oxygen. -
A second cell (parallel flow) should be
considered to reduce the surface organic
loading if overload conditions are-
confirmed. . .

Similar color changes will occur each
spring as the ice cover breaks up. The
color-at time of break up will usually

be dark gray as the pond has been more in
an anaerobic state through the period of *
ice cover. . . ’ ’

. - N .
L A . .

‘ oH

N

PH'will fall bélow 7.0 during start up due
to ‘the praduction of €07 as a by product -

of the bacterial action and the production.
of volatile atids in the anaerobic zone.
pH will also be depressed every spring !

‘again as a function of the greater portion -

of the pond being:anaerobic during the
period of {ce cover. -

Dissolved Oxygen (D.0.) o
0.0, levels will also fall during start up.

Oxygen is required in the aerobic zone for
the microorganisms to convert the "food”

‘into new cells and by-products. Oxygen

becomes available at the surface of the
pond and from alqae, so until the algae




Hodule Ho: _

Topic:

Starting the Hew Pond - ) \ -

1 nstructer Hotes:

+

1 Instructor Qutli ne§

3.

_ Other Symptqné' - -

-documentation of symptoms, data, and-just

" charts are a useful tool and their use .
is encouraged. ‘

Dissolved Oxygen {D.0.) Cont.

growth is established, oxygen demand may
potentially exceed oxygen available.

The operator should (must) begin

what is happening in the total system.
The soluticns to fyture problems that are
inevitable 1je in part in orderly dgta
documenting what has occured. Trend




Nodule Title: - )

Module No:
” Waste Stabilization Pnnds

Submodule Title:

Approx. Time:

T ———— PO S

1. Ca1cu1ate discharge rate as a function of change of_pandﬁdepth
2. Explain two methods for controlling scum. -
+ 3.. List at Jeast three conditions which can resu]t in odor prob1ems.

.

Topic:
2 hours P 3
Day 1 \Txcaerating Waste Stabiilzation Ponds
Objectives,"-' . . - S .

ettt e it o ot

Instructional Afdss -+ e

Handout

Instructional Approach:

Lecture
Discussion

[

FEE
kY y

Y

References:

o

1‘
2.
3.

WPCF MOP 11
Course Manual
Tent. Criteria .

Class As;§§nmcnts:.

32
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——————,—

ModuTe Ho:

Topic:

Ooerating Waste Stabilization Ponds

Instructor Lotds:

Instructor Qutiine:

Student handout' 2

Sriould be read and discussed

1. in_class.

1]

e—— .

Student handput 2 details "Lagoon Operation" for
controlled discharge tyoe lagoons. This is taken

from "Tentat{ve Controlled Discharge Lagoon Criteria",
IDED, : e

Routine operation also generalty includes the
following: . ~
L

d. Scum contro} ; '

Scum usually accumulates in the corners of

.the cells and can.either be removed with a .
rake and puried or hosed until it breaks up

. and settles, o

-
s

2.. “0dor ‘control

Odor control initially means identifving the
source of the odor. Sources could be:

A. Organic overload in which case the loading -
should be documented with appropriate .
laboratory analyses. Correction may require
expansion, mechanical aeration, chemical ’
aduitions or reducind the load coming in.

|
«'} “

£

B. Scum = Scum if not remeveé mav generate.an
odor oroblem, Removal of the scumwill -~ .
renove thé -source of odor. ‘

|
|
|
; o« |
Oxvgen depletion - This could cause an 1
. odor problem resutting from organic overload
mentijoned in A or possibly some waste flow
which is toxic to'the microorganisms in the
lagoon. Toxic waste flows would have to be
determined by selective sampling of "unioue”

vaste flow contr “utors.

o

Ve

»

33

b. Flow short-circuiting - Dve studies would
probablv be necessary to confirm that a

~» Short-circuiting condition existed which
“cou}d cause an odor orohlem. Baffiing over

- = the inlet might be appropriate to rorrect o
at least minimize Epe short-circuit. .
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Page

Hodule né:

Topic:

-
————

Operating Yaste Stabllizat1on Pands

Instructor liotes:

:Inptructor Qutiine:

s

e i

>

Poor Housekeeping -~ This is probably the
most common cause of odors and the most
easily rectified. A routine preventive
marntenanfe and clean-up schedule lnciudinq.

E.

Cleaning structures
Control of weeds

Hosing or raking shoreline for removaJ of
dried algae or scums. -

3. :Fibw Measurement

The operator is responsible For the reporting

of daily flow into the lasoon system and .
dlscharqe flow data.

4. Dther Responsibility
Each laggon system with. a discharge permit nas
routine reporting requirements. The operator .
¥ is responsible for completing these reports.
The -discharge permit might set additional %esting
or other data collection requirements. The =
operator should thoroughly review the discharge
permit as these additional requirements would
be his responsibility to ensure that ‘he permit
was complied with -




Student Handout 2

Lagoon Operation

I. In general, controlled discharge type lagoons shall be opcrated
. 1~ discharge twice a year with such discharges occurxing during
the spring and the fall. Whenever possible, the discharges
should be made. during high stream flow periods.

2. Prior to discharge the cell (s) to be discharged chall be 1sola-
ted for.a winimum of one week and the isolatien shnll be maintained
~ during the discharge period.

-

i 3. Afrer at least one week of isolaticn, analyses shall be performed
- for BODs, suspended sulids, ammonia nitrogen, fecal coliform, H -
) and DOt . .

E
-

4. Effluent discharge can be xnitxated 1f the analyscs derunstrate "o
that the water qualify: meets the effluent limatarions in the statc
- opiration peroic ang can be continuved as long as the quality is
snitable. Samples of the discharge shall be collected, anl unalyzed
as specified in the wonitoring requircments of the ::ate operation
' permic. .

%
!

5. If the watey quality is not suitab{g&i?t disch&?ge, the isolation
of the cell (s5) skall be conrinucd e u lorper period until addi-
tional analyses demonstrate & sultable quality. 1f nvcessary, the

. water quality may be improved by the broadeast application of a
coagulant aﬁdlct disinfectant. -

From “Tentaf ve Criterig”
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. Topre:

"Operatine Hacte Stabilization Ponds

i

N —

Instructor lotes.

3
-

Instructor Qutiine: -

1

L to remain full too long, thé operator has no reserve

- coming into the lagoon.

" With this calculation the operator can calculate

One of the main functions of the lzgoon operator -

is to control liquid depth. A lagoon which is

allowed to réemain at less than three foot may

develop heavy weed qrowth. If the lagoon is allowed ,.

capacity. This resuires that the operator have

knowledge of his lagoon's capacity and the flow -

Knowledge of flow includes
not only the average fiow but variations in flow.-

_For example, if there is an infiltration problem

in the sewer system, how much does the flow increase -
during and after rainfall. Another possibilility

is sedsonal varistions in flow. It is the operator's
responsibility to document and retain such flow data.
Flow data should be displayed graphically. The
graph can then include notes which document rainfall,
ice cover, dates of drawdown etc, A well maintained
oraph becomes an excellent tool for the conscientious
onerator, Sy .

Surface area calculation should have now bern mastered.
The next calculation to be addressed is that of
1agoon volume. Page D 2 of the Course Manual has .
an exargle of the calculation. Fioure 6 will now be
used for practice in volume calculations.

Surface area » 221,000 square feel.: -
221,000 x 1 = 221,000 cubic feat per foot of depth.
There are apnrnximatelﬁ 7.5 gaiians per cubic fant.*
221,000 x 7.5 = 1,657,500 ¢allons per foot of depth.’
1,657,000/12 = 138,125 galions per incheof depth.
reserve capacitv. Assume that the flmv into this .
Tanoon is 85,000 callons per day. 1€ the depth of
the laaoon is 4 feet 3 inches, how many davs -

reserve canacitv remain in the lagoon? {{e wil}
assume no lpsses.) '

3

36
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Page 34

fneratina Vaste Stabilization Ponds

Instrug

tor liptes:

Instruestor Outifnei

S -~

.

137

-

We have catculated the number of gallons per inch |
in the Jagoon. The maximum depth for this Tagoon ..

is 5 feet. So 9 inches of lagoon remain to be
fi]]ed

9 inches x 138 125 gailons per inch = 1,243,125
gallons \

1,243,125/85,000 = 14.6 days

We can now also calculate drawdown (discharge) .rates.
Many Jagoons a rited in their allowed rate of
drawdown. They are not allowed simply to open 2
valve and discharge ag fast as the flow will come-
out. Assume that the baximum allowable discharge
rate §s 700,000 qallons per day., The calculation

procedure is similar. How many inches will-the lagoon
go. down if 700 000 gallons are d:schareed?

100, 000 gal. /138 125 gal. per inch = § fnches

The laqoon is
receiying 80,000 gallons per day. We have to take

this into account,

But, ?his is a one cell laazoon.
au,oufmsa,:zw 6.6 inches B

You rust remember ther/ that if figuring drawdown
vou have to take into account the volume of flow
qoing into the Jagoon. In multiple cell systems,

it is generally not included. One usually tries

not to have anv flow going intc a cell that is

heing drawn dawn. ’

There is one other calculation the operator should
routinely make. That is to check the "per capita
flow" cemine into the lagoon. This fc important -

even if the opera‘or is fortunate enough to haye

sore type of avtomatic flow recording device, ¥hy?
Putomatic recording flow devices can be wrorg, A
tyoical lagoon might have a flow of 100 callons per .
copita per day. This ray range from 50 to 200
decendent on the community (such things as industry,
high infiltration may make this nurher vary.)
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Hoduig_ Ho- Topic:
> ~ x y
Grorating Waste Stebilization Ponds

Instructor liotes: o ‘| Instructor Qutiine:

- om—

»

- An example: Assume"a community of 1,100 people
‘ has a lagoon. The flow into the lagoon averages
83,0?0 ogallons per day, What is the per--capita
flow '

80,000°'gal. per day/1,100 neople (capita) =
72.7 gallons per capita per day

x
LY

ey
“
mar—
v
)
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ﬁ?dule Ho: Nodule Title: - B - .
' A}
4 L ~ Waste Stabilization Ponds
3 -
o v Submadule Titla:
- 'App;ﬁx. Tire: . z
hour Topic: _
D Y 1 . .1 Operating Problems and Solutiens Ca T
Objectives: , .

1. List the three types of plant growths that occur at pond sites and tvo
conyrol methods.

2. Listiat least four situations that can result in oxygen depletion
at the pond site and possible solutions for each. :

3. Describe the difference between beneficial and poin‘Iess rip rapping of .
inner slopes.

4. ldentifv the area of the pond site which ig the primarv “batt)eqraund‘ for

both weed contrel and insect contrel. | ” -
5. List two methods (approved} for muskrat control. -
Instructional Afds: )
) ..

Handout , _— R

-

Instructional Approach:

Lecture . “r
- Discussion
¥ *
‘ o
Ref : ry N,
eferences:

1. fourse Manual
2. WPCF #OF 11

Class -Assignments:




HNoeduie Ho

Toptc.

Cperating Preblsms and Solutiens

; -
Irstrugtlor Liotes

Instiructor Jutifnse: ,

1. Frﬁm Mangal Sectin £

2. Student handout 3 contains
additional "praoblem~
solution” information.

3. Stress that the battle-
ground for weed and-insect
controal 1s at water's edae.
»

—~

1. ¥eeds and orasses

A, May be catagorized as those which:

1. Float - e
Z. [Erarae tn swdllows
3. Thrive at water’s edqe

B. Control

Starts the day the ponds are filled
Maintaini.a 3 minimum depth of. at
least 2 ~ 3 feet

3. HManual labor reguired
- &, FRip rap ~ not boulders

1.
2.

11, Insects

Mozauitass

1. The culex is associated with
N encephalfitis
Control of plani grnsth i5 a part
of rosquito control as it removes
harborate or at*achront sites
Slopes should never be allowed to
devalpp water “pockets™
%, Inseericides

.

1} Should not be used indiscrimanately
or wittout approval

11} Appropriate safety measgres should
be taken prior to use

"m‘) Durban {1 wa/1)""
iv} Halps {1 mg/1)
v} Ferdhizn {1 rq/1) .
vi) Abate (Ima/1) -

= wit) Dipsel o1 {6 - B gal/azre}

vii1) Falathion (2% spraved around edos)

w o

-




A

Page5‘38 of G2 /;

Module o

Topi c:

Operating Problems and Solutions

L g

{Instructor kotes’

Instructor Qutiine: '

N ———

ix) Abate (2% sprayed around edge) - -
x} Bﬁf (dust, 3% aamma isomer)

3

B. Hidges

Insecticides for control include:

1.
2.
3l

II1. Oxygen

Iv.

Fenthion (as directed-on package)
Abate {as directed on package)
Sursban {as directed on package)

_Depletion - ' :

1, Possible causes include:

a. Oéganic,over}oad X
b. Algae bloom -
C. Excess pond depth
d." High water temperature
e. Winter freezing
f. Toxic wastes
2. Potential solutions §yclude
a. Identify sourcebf increased organic
- load or toxic #fiow '
b. Algae controi
¢. Reduced operating levels
d. Use of chemicals to add osygen or
mechanical aerators
Radents
1. Burroming animals can damége dikes.
2. PRiprap will discourage burrowing
3. State game warden should be contacted for
assistance and/or advice as to how to
revove them,
41 .



Student Handout 3-1

/

foo " ODORS

i - . -

,A. Spring turnovgr

/: 1. Cause .. o : /l'
/ a. Inevitable, If pond has been iée gc;veredf it has turned
] ‘-anaerﬁbig.,‘ . ?'
b. Hilllbelaf ghort duration (3-30 déys).
2. .Correction ] “
a. If o problems are created, take no action, ;
b, Addlsupplementai air - sod%uﬁ;nit%ate,-mechanica] or"
diffused air. (tanipe dqng;f}am tie back of 3 motorboat.)
Sodium Nitrate 100#/AC for/3 days, the |
A ' " GOFZAC for 7 deys
B. Extended cloudy weather - not fﬁo common 3 problem
1.” Correction ‘ A
3. Mo action 1f problems aren't created - It will take care
of ftself. ‘

- b. Add supplemental air - Sodium nitrate, mechanical or -

-

- diffused air. : ST .
€. Use masking ggqﬁt a ‘
€. Overload or discharge of toxic wastes °
1. -Cause
8. Industrial accident, seasénai ioad, process change. This
is the most common source of odor problems. )
2. Effect |

-a. Color change usually to a dull green, gray or black.

42
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Student Handout 3-2 _ . Page 4D

€. .Scum rafts - b?ue»green algae

7
14

3. correctien ¢

'a. Find and £liminate saurt:e of overload

£

‘.b. Activate emergency p'l an . ~
‘e, Add supplemental a1r - Sod{um nitrate; diffused or
‘mechanical aeratfon.
| / d. Recirculation may help. )
e. Chlorinate influeat - May do more ham than good.
/ f. Use masking agent *

,KI/L Condition of raw Hatgr _

1. Cause /
- 2. High.sulfates 500 /1.’
"b_. Highly saline or braci.is'x Hater
2. Correction “;ﬂi,\ ) ,
3. Add supﬂ%ment&? air
b. Chlorinate inﬁuent o
(Lagoons are not well sufted to this situat’icn)
1. Cause o ‘
"2, When mowing cuttings may blow into pond
b. Dead vegetatton | PR

Kd

¢. Grease or other impmper‘i,y pre-treated organi¢ solids. ,
2. Effect ‘ -
a. Blue-greens m;f'result in offfins’ive decaying odor,
b.: Rafts may harbor botulism organisms causing toxins to be -
ﬁ%scharging‘ to"stmam éith resuiting fish kill,

43




‘ Page 41 of 62
Student ‘Handout 3-3 - - I

3. 'mrr;cticn _
a. Bmakwp outboard motor; hlgh pressure hose,
5 b. - Remove ~ rake, floating boom. |
¢. Dredge to redupe bottom. sTudges. !
F. Ex_p}asfvé growth of v#rious organism; . . : j
1. Cause _
a2, Diphnia or other zooplankten, : ' = oy
b, Shrimp-1ike erganisms. ' , " /
< "ci- Chironontd midges. S .
2. Effects - | T
a. Lox D.0. due to :;cn'sum‘ptiéf{ by organisms,
b. A}gae populations may be dep‘leted .
c. HNuisance from emerging f‘lies spreading ‘to immediate neighborhood‘ .
/

3} Lorrection
oy ..

' Na. Mo action if no problems are caused - usually will run

i
\ ) -~
\ \ ’rts course and take care of itself,

R

b. _Raturai elevation of pH may eliminate zoup?ankton if they |
become too .prevalent. - S
¢. Shrimp-like organisms « dibrrm-8 has been used. |
d. Hidges ~ insecticide » ?arathfon, abate, sursban,
_fenthion. Qheck uith lcrcai authorities before using.
6. Acid fernentation ‘ > ‘
1. tawse L R
a. Start-up - ‘ *
b. Toomuch mixing or recirculation. . : ' I
o Hu‘ltip?e paints of influent discharge spread s!udgf-

out too thin. ~ 44
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_ Student Handout 3-4 o Page 82 of _62
2. Effects . g
a. - Lowering pH. .
b..” Discifrge of unstable organj:;
3. (:ozf*rection1 o , |
T

a. Seed.lagoon o o
b. Change to single inlet to allow s’fqué buildup 7896

stable anaerobic digestion.

45




Student Handout 3-5

?;ge.43 ‘of 62

WEEDS, VEGETATION N

A. Aquatic (roots in‘fater)

1.

Cause - ] L s

a.
b.

C.

Pond too shallow. -

Invasion from shore--particularly pondweed. 7/ : y

Too slow to fill.

_Effects .

a.’

b.
c.

d.

Insect harborage
Blocks suniight penetration
Hay cause odors

Inhibit reaeratibn and circulation:

Correction - keep 3 feet of water in ponds

ACattaiis - must be_dug out. ',

Herbicides ~ triazine effective (clear with authorities).

Wade and remove by hand. ‘ "
Drain and remove. A

Use herbicide prior to filling. ‘

Ureabor (U.S. Borék)‘ Televar or Karmexy(ﬂu?dht)

Fi11 rapidly from nearby stream

_flows to both.

Eliminate shallow or sheltered areas (i.e. less than 3 feet

-~

!
|
1
F{11 first pond then discharge 2 feet to second pond and divide .
l
|
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Student Handout 3-§ V.
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 Page 44 of 62

B.

Terrestrial -

1. Cause

© a.
b.

c.

-

,Improper preparation and seeding of dikes

Inédequate mowing - -

Poor maintenance of water line area

- AN

2. Effects’ A : AN

a,

b,

C.

d.

3. Correction.

a,
b.

C.

Mosquito harborage at waterline
Blowing cuttings collect on pond surfara.
Leakage caused by deep rooted plants and grasses

Inhibit reaeration’and circulation is overhanging pond

i

) bon't plant aifalfa, reed'canany or other long-rooted grasses

Spot ki1l weeds with herbicide .
Apply herbicide to an area 1 foot above and 1 foot below

normal waterline to prevent probiem with mowing at waterline v

L



Hodule Title: .
Waste Stabilization Ponds

Hodulg Ho:

Submodule Title:

Approx. Time:

g hour Topic: -
Day 1 Chemical Additions for Improved Perforrmafice
Objectives:

1. List the reason each of the fo]1oninn cbenﬁcais might ha added to a
stabilization pond; »

Sodium nitrate

« Copper sulfate .

‘¢, Potassium permanganate

Polymers

. Ferrous sulfate

Calcium hvdroxide.

G ~H M0 oL DT
4 ‘e .

linstructional Afds: *

~ Handout

T ..

-

insbructional Approach: . *

Lecture
Discussion

References:

~
!"ﬁ? 11

Class-A&gignmnntf:

Read Section F'

* - 48 '



Page 48 of 62

Module lio: Topic: _ g

Chemical Additions for Improved Performance

-

L%

Instructor liotes:

AN

Instructor Qutiine:

\

These materials taken irectly { A,

from the manual

It should be emphasized th
prior to any chemical addition
the Regional DEG office shoul
be notified. Chemcals shoul
only be used judi ciausly as

they aenerally ace only treat- \
ment of symptoms, not solving
the: problem. ' I

C.

2. Recommended dosage not more than four
' £, Sk.mn]d only be used as ™Jast resort”,

2. Recommended dosage four tn’ six pounds per

Sodium Nitrate (NaNO3)

1. Common name is saltpeter

2. used for, sdor control, more dj rectly
to add oxygen to compenspte for organic
Q;.ver'lcad or at spring "ice break up®

i; me. N - f

3. Recommended dosage 100 pounds per acre
of pond surface

4. TIrritating to skin andfor nose membranes.
&
Copper Sulfate (CuSOy)

1. Used for algae control

pounds per acre.

~
X

3. Toxic to aquatic organis;ms in' adiition
to alqae. o .

Potassium Peméngana};é {Kq04) , i

L. Used for algae control.

acre at three foot depth,

3. Fost effective when mixed with heavy
accumulaticns of 3lgae scum.- .

Mlumiaum Sulfate (A12(s04)3) . |
. Comon name js alum'o} filter atum,

2. Paco~ended dosage 160 paund'i,fjﬁer:at!‘e
at three foot depth. S .

3. Used for control.of suspended solids prior
'to discharge from a pond. | -

~




Page 47 of €2

S—————

Modubs Ho: o Topic.

L 7

Cherical Additions for Irproved ¢ ~formance

Iostructor hiotes.

Instructor Qutiine:

w

E.

Polyelectmlytes {Polymers)
1. Used for suspended solids contro) .

2. Dosage must be determined by jar
tests.

Ferrous Sulfate (FesOy)

1. Conmon name is copperas

- 2. Used for suspended so0lids controil.

3. Dosage must be determined by jor tests
{range geverally 5 - 10 ppm).

Calcium Hydroxide (Ca {0H)2)
1. Common name is slaked lime.

2. Used for susﬁended solids control and .
35 3 "buffer™. -

- s . .:} s -
3. DPosage must be. d&Y)emined by jar tests.

- 4
4. May be corbined with atum at 3 ratio
of 9 parts lire to 1 part alum.

H
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Hodule N6: Module Title:
‘ Haste Stabilization Ponds ] - .

Suhoodule Title:

Approx. Time:

4 hours Topic:
. Doy 2 Site Evaluation | .
Objectives:

1. To visit & lagoon site
z. To collect sufficient data to evaluate

a. Detention tire
. b, TDrqganic load
£. DOperational problems

Instructional Afds:

1. Polaroid camers .
2. Operational data from rost site

]

Instructional Approach: ) . -

* ~
J h

|
|
|
|
|
|
|
References: : .o :

Class Aséigntcnts:

.GampTetegfﬁrm A-2 for site visit and bring tarpleted form to third session of
workshop, :
R 51 *

-
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fndule o Topic: -

Site Evaluation

Iastructor liotes Instroctor Qutiine:

e e g

The second day of the work~ -
shob should beqin with a -
stabilization pond site visit.
The instructor shouldprepere—t—
the student for the visit

© with instructions to obtasn”
all necessary data to
"evaluate® the site visited.
The instructor should obtain
prior approval from the pund
operator {p-share-with the-
students 317 data to perform
the evaluation. This would
inciude:

Pend dirensiong o

Flow data

Lab data

Contrel canability - -
Operator cotments on p?ﬂbl&*ﬁ
he fas and hasn't salved.

A é@?&f&id carara should be
taken*tﬁ the site, :

Additipnal Fiqure R<2 cheets
-should be arnvfﬁué‘bv the - :
instructor. } i

-

;. There should be a Brief o
_discussion of the site vigit
" upor return to the classronm
Instruct attesdes) 16 corglete
Form B«2 and bring to third -
session,
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Page
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Hodule lo: -

Module Title: = |,
Waste Stabii{zation Pcnds

- " cperaing.

-

3

. | Subowodule Title:
ﬁp,’l’O& Tﬂt. ¢ - =
1 hour It{p fe: . ‘ -
 Dav 2 v~ | Maintenunce Procedures - N ;
Objectfves: &~ “

1. Given problem situation {e.q. ‘et well full, purb rotor 111 not start)

dealing withspums, list possible causes.
2. .Differentiate beiween cate valves and plug vaives.. A
3. List at lesst three checks to perfom on 3 redcury switeh which 1g-not

x

JInstructional Alds: ~ A

Instructional Approach:

Read Section G

Vecture | * o
Diszussiop -\ ,
T - |
™ _ R
. Keferences: '?
N ) ) ' i It - ' \
Course Marual, Section G : - - - .
\ * ,
x * . . »~
x| - ‘. . } ! A §
Class Assignoents: S /




Topte.

squzre inch. '

Noe~for any depth of water
in feet, fhat depth times
434 gives the prassure in
pounds per square inch, psi.

The Marpyal Section f§ should

| be used 4n class. It includes
trouble shouting quide,

achematics ele, .

in performing these taske.

»

Strass SAFETY and buddy Systam

LA

.

i

Noduls e . ’
Baintepance Procedures o .

Inwtructor tiotes. . instructor Qutiinet ° Ao

From Fanual Section G v -1 1. ’Hamggmcfe‘ aress jntlugh P

Page G 3 needs fyrther « A0 Lift statien :

rexplanation. The sentence . . ) o .

following "A full wet well wiil 1o Purps .V

exert more...” should read "3 2. Purp’ controls . * .

Hquid depth of 8 feet will . . -

exert 3.47 pounds pr- =quare - 8. Gates * :

inch", One cubit 1wt of water : . a :

weighs 62.4 Ibs. A colum of C. valees . P

water 1 inch square and 1 foot Co. C

deep weighs 434 ibs, (62.4/ B, Yercry Wi tehes -

144 = ,438), So the 438 15 | ‘c . ¢ . .

really .434 ibs/ft. of depth/ E. Slepes of ponds .

Yaintenante schedule sh

& should be 2 part of |
routine pperation, -

-
»

tins on rainiedance, |-
and safety shogld be

Hanufacturers b}z}ﬂ&
trovble shaoting,
adherpd %o,

I3
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Hodule No: - | Hodule Title: | )
) | Waste Stabilization Pands
1 - . Suboodule Title: =
« | ’
. [ Approx. Tire. .
) 3 hours Topic:
S A R <
. %Q:; gx 5 /;Zifﬁjtiﬁﬁ’ Operation
' © [Obsectives: S ‘
5o : 1. fayplain taa reasong ! fm' safpling and testing, ' ¥
- .} 2. List at Teast three ‘nmalyses which serve o alert the wperator to pond st
: or jrgending trouble. - . -
3. Calrulate organic losg,
- -1 4. Calzulate detention tim« : : v
L L S. Dedreibs series, t&arﬁie’i and Fi1l and draw cperstiza.
PR ) = L.
Py Instructional Alds: f
i
i , - ” ‘. N . L4 - X ""
; . ' i ) - ’ ‘ l - = / .;'.....s
; Insyractional Approach: ' .
5‘ Lentgsy " :
; Disussion
;- Ir=class pravles colubions
, !
‘ .
[ ) -
i :
; " [References: .
]
2 -
i - )
| N -
\f *
Class Assigorents:
/
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e 53 :
Page of .62

Hudubs M - Topic.

+

e - -
. »

-

, - N * ,‘ f % n . . ) *
- Routine Operation | - et ¢ U

!n;t*aqiﬁr lintes

Instructor Outiine;

2) Systens not designed for

Foutire cperation is broken
fn;& two catagories:

1] Systems with three colls
and 180 day detention time,

180 day

detention time
(Pre 107

E)»s

Before the tecond catagory is
discussed additional caleculatior
procedures are introduced as
“routine” operation of the
shorter detention systems can
be soeahat more demandihg of
nperator cuntrsl,- ¢

Study Guide contairs probles
walutiony for crasmic Yead
wnid deientinn Lime,

11

56

1. Three 11, 180 day:;etentibn time,

oontrolled discharge. .

A,

L3

Twice a year discharge with the fall
discharge in late fall 4o éarly winter
"to allow for the spring thaw plus at

-.~12ast one month (preferably more) of

"warn” weather to “finish treatment®
prior to the late spring discharge. -

ihe operator should record the decrease - ]

in temperatures of the cells and relate
pond characteristics to temperature
each year as this data will assist him
-in Tearning how late in the
1s ‘possible with relative “quod”
treatment,  Docurent
of the cells througn
the spring of the year. Record .
appearance and sppropriate data (color,
temp., pH, D0 as 2 minimum) and aote
the return
This will then assist the operator in
future years to be able to progran
discharge in both fall and spring,
discharge, 80D,

required analyses for ‘
se1ids, pH, zumonia, etc., as required

by the distharge permit then conifirm the

tevel of treatment accamplished and
suitability for discharge, .

Briefly gn cver once move Fags 4 of
"Tentative Coantrolleg Dizcharge Laguon
Lriteria” . -

fivganicLoad {1ps, BNl acre)

[

L. EfD/ace: -

Elos (MED) x 80D (ras1) v £ 34
Surface Aroa (Acres -

\lote:
primary cell
i the flow is

The surface arca wsed te that of the

belng fed in parallel,

,_?
year storage

also the tergerature’
the ice break wp in ~

of algae growth to the cells, ')

Ther

series flow, area of twn cells




"o~ Hdule do. .

-

#

H 4 -

Topic:

Routine Operation

A\

Jnutruzctor livtes -

Instroctor Outiines -

- Emphasize 'that_.

consistency is

. the key

factor for detention y

time caleulations,

Slope

»
. . . o»

IT1. Detention Time (Days)
Total Detention Time (Désys) =

correction is a fine thing
but unnecessary for opgrational
control. -However, be '

" Total Voluns of Ponds (Gallons) N
Average -Gafly Flow (Gallons ay X

=

" consistant -

if slope correctios

is

used continue to use it or

Individual cell detention time (Bays) =

vice versa. " el : 8a11 Y
- Yolume (Gallons e
Averdge Dally Flow nto EEZI (Galfons?ﬂify

Systens with less than 180 day detention time
- {This includes many of the one, two and even

some of _ the old

The cperator of

important tosk.

er three cell systems), .

this type system faces an
It is possible that

)y

although hydrauli

less than 180 days,

- be low enough t¢ aYiew for discharge

- requirements to be met,
were generally designed

The older systems.

for a maximum

¢ detention time mic ¢ be '
the organic load might ;

B

.

- - operating depth of i “F fept., .The potenti al
. for possible relatiyvely inexpensive
* | - modification to control structures huld |

enable operatin

g the primary cell at a siy

« foot depth.

Operating at depths as shown

in the "“Je

ntative Contrplled Uischarge.. ",
should be considered. :

. Of eftrere 4

existing flows, waste strength, loads and .

rmortance is documentation of

. detention times,

as late as possible to maximize availsble

storage through the winter months.,

Toyels

should be

function of flow

remaining capacity

SYDIyre™ 0f ralle pomilripg fray 3 -

‘herage Flow (GaV/Gay

Pond quality

should also be

Fall drawdown should occur

Pond
«losely monitored as a
with the operator checking

closely monitored.

Chemical additions may be required in order -4
for discharge quality to be attained. P

. a7

»
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[Pt o Topic: -7

vl

- Routine f;)perafian

Irutructor liotes. Instructor Qut;ne:

An operafor in this situatica chould alse »
be looking at the total system for the

. potential of reducing flow. .Possibilities
might include: o et

1. Sections of sewers with excessive .-

. infiltration Which couid be repaireds

2. Customers (Tight or heavy industry for.
exarple) whomight be ableto reduce
waste flow through conscientious use
. . of water. A wash down rick witk possibly :
a one inck line left running hetween )
wash cperations could well be shyt off. =

) N
k3 *
\'I/

" _Cofrranity swarensss and consarvation \

£ | . -of water can €251y reduce waste flow. ~
. . g The operator could very weli take a *
. * - lead 101l in communi ty education. ;

Communities faced with water shortagés . -
haye easily been reducing water usage * ,
- . « , khtch in thrn resulls _in reduced waste

" Ylow. )

,
(s
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Rodule. lig:

) ‘TOIli c. -
Foutine Cperation . .

LR~
Inutruvtior liotes;

Instructor Qutiine:

-

Routine opsration includes s#mpling, amalysis,
and additicnal calculations fzr evaluating the
Tagoons. ,

Care must be exercised in collecting samples. It
is the suple from which anaiyses are run. These
results are then reported on required reports and
-used to evaluate lagoon performance, .

There are two tyrés of samples - arab and composite,

Grab samples are simply a sample taken and then
analyzed. The operator-shoold note from where the

Sample was taken, the timedof day, and the date.
Y -

“Txargle: Raw wastewater *

Dictribition Box 1 .
2:00. p.m. 8#13-77“j*‘;; o U

-

Comphsite sémp?esﬁére'reétﬁy_s wollection of §rab
samples that are” tollected over a perigd of time
and gt mEasured yolures, - .t '

Discharge ﬁermits<usually state what type of samples

- are-required for .qiven analyses. The operator

should check with the appropriate regulatory agency
if he has any questions as to what his sampling :
requirements are. h

Section I addresses "Evaluating Pond Performance®.
The Section lists.sorz of the typical analyses
that are run at lagoon facilittes.

Surface area and volume calculations should have
been mastered by ihis time. Organic loadihg and
detention time cidlculations nov are to be practiced.

The detention time calculation requires only the
total volume of the lagoon and the averaqe daily
flow. Correcting the lacoon dimensions for the
slope gives a More exact answer, but in reality the -
slope correction can be fanored if you realize

Al LhE Lrug voture 15 L0REsnatl 185% thah he
volume calculated if slupe correction {s notomade.

J
59 | ;
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|
;




Kodulie lo: Topace:
' ' | Routine Oreration | : .

- -

Instructor liotes. { Instructor Outiine:

——

[

Return to Figure 6. If the lagoon is operating

at 5 feet and the average flow into the lagoon is
70,0?0 gallens per day, what is the average detention
ti m . - " ¥

250 x 850 x § = 1,105,000 cubic feet.

1,105,000 x 7.5 ¥ 8,287,500 gaTlons..
8,267,500/70,000-% 116 days. :

* Thg dgtentian Fime if we maga s%épe-correk?jdns:
245 feet (See Page 1 23)

850 - 15 = 835 feet

© | 245 x 835 x 5 = 1,022,875 cubic ifeet

. | ‘ T 1,022,875 x 7.5 = 7,671,562 galTons ' C

- e

5 , ‘ 7.671,562/70,000 = 110 days i ‘ S

-

260 - 15

B}

[t

The difference of 8 days anly g@ggests a need for - ;.
the operator te be consistent. (1 slope corfection |
s used; always use it. - { '

4 R _ The next calculation is for'argénic loading, - Tent, -
. o : Criteria states BOD Toading to § primary cell of
- - : .2 2 cell system should be 25 poynds BOD per acre ‘
- ; per day. The lagoon from Figure 6 has .an average )
, daily flow of 70,000 aalions per dav. We'lil assume .
. there is o second cell. The ray wastewater BOD- . |
: is 200 ppm. What is the organi¢ Toad? First look -
S - | at the exapple preblem on the/bdttom of Page 15,
- otice that the flow must be expressed in ml1lion
aallons per day. The selution is:
. } ‘
0.070 x 8.34 x 200 = 117 pounds:BOD per day
VR87% = &3 pounds BOU per acre per day.
¥ore and more lagoon systems are being designed

! with two or morecells. There remains one important
topic to be addressed. That is' "Mode of Cperation”

L 60 B ;
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Hodule lio.

Topic:

RPoutine Dperation

a—

Instructor liotes:

Instructor Qutiine:

S,

~ ——— "

Voluze (qéT}Qns) Cell 1 - 3,676,875, Cell 2 -

{serfes or parallel operation). Figure 8 shows )
the flow schematic for a two-cell lagoon. In series
cperation all flow enters the first ceil and then
into the second cell. 1In parallel operation the
flow is distributed between the two cells. How
does one dezermxne if the system should be operated
in series or in parallel? In fact there are cir-
cumstonces when parallel operation is more apprupriatc

Using the lagoon system diagrarmed §n Fiqure 7,
consxder tha fol10w1ng. R

= ey

Total = 4 SQ . .

3,676,875, T&.ai ~ 7,353,750

ﬁverage daily raw wastewater flow = 45,000 ga¥. per .
ay. 1

Average raw wastewater 8DD + 120 ppm fmﬂli)

First calculate the raw wastewater load (paunds 80D
per day). '

“Mﬁxgﬁxiw:d’mm$8Mpwdw.

If the 1aqebns ai® onersted in series, what is the
arqanic }oap on the first ceil? ' .

45/2.25 = Zﬁ pounds BID per acre per day.

Now recail {hat during the summer months treatment
accorplished is at a maximum due to more hours of
sunlight. This results in more alaae growth,

This results in higher dissolved oxygen levels.
This resultd in more oxvaen available for organisms
to utilize ps they "eat™. This means that a single
cell can bei loaded while the second cell. can be
allewad fo be isolated. The second cell is tested
pEricdicaliy until 1t can b drawn Gosn, Afier
drawdown, the second cell is then fed raw wastewater
and the first cell is then isolated and tested
until it is suitable for discharqe. This is fill
and draw uperation, Yew during the winter months,

61 -
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Routine Cparation”

Instructor liotes., - — 7. Instructor Qutiine: ‘ '

‘ biological activity is reduced. But consider the
loading if the. operator nperates the lagoons in
parallel. .-

3.045 x 5;35 x 120 = 45 pmmd; EOD pey acre pér.déy.

v,

45/4.5 = 10 pounds BBfI per acre per qay.

The raw load is fed equally to both cells resulting
in a reduction in the erganic Joad to each ceil. !
Throuah the winter months this parallel mode cauld
prevent oraaric overlsad which could result ¥n an
odor problem, for example, Then when the spring th
occurs, one cell can be closed and allowed to
stand with no additional “food" being added until
jt's suitable for discharge. Durina this time the .
) ather cell takes all of the waste flow. .The
. . operitor must be avle to determine his reserve -
: ’ . capacity., He thea will know how long the isclated
e ’ cell can be allgwed to stand before he "russ out
- of space”. : .




Hodule lto: | Fodule Title: | "
Waste Stabilization Ponds
Subcodule Title:

1
Approx. Tize: Safety - .
) : Topic: .
. 1 hour | .
fay 3 L
Objectives: o 7 -
1. List two reasons why pond sites should be securely fenced. - , .
_ 2. kst at Teast ten possible karards to the pond operator. .
. oo ‘ l
- . Instructional Afds: ~ , .

Rarudouty

»

Instroctional Approach:

Lectuse
IR fals

Roteranchs;

ciasa Assignrents,

64




Page Be  of B2 )

é;;;!p,ua %ﬁpltf - - —
, Safiety B .
Inctegctor hé:eg, ) Instractor ﬁut:ine;r - |

The addendum from the
Hinnesota Pollution Contral
Ruthority Lagoon Manua] shosld
be goug aver in glazs,

There is in addition-a two
pany addendun Yisting "High
Risk Activities” and “Sources
of Danger®. This ton chauld
be gons over 1n glass,

Stress thyt the operator -
should revies hig tatal

and risk activit{es. Beconw
“safety constiegs.

Final Note:

R ten page packet 15 ingluded
sbich deals with fles ressures
rent. These inclyde:

Lo 0% genpten wotr table

Py

Pectongalar é&ir;;abie

tas
-

A% approsimate rithgd of
determining ctrei~ Flog
by using a flpat; This
Is not a0 exact determin.
atign but Jdues afve 2
reasonabile approgimation,
Thic should not 4o done
aloas or 10 Treagherays

- t
strpars,
A

L ]

This pAackel 45 wilth Y AL
marual and rav or v npt be
discoseed at the {nstryctors

ﬁ?ft'$§§$gﬂ

opration for relative hyrards

S e

Te——————
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[ Module lio:

T Module Titie:

faste Sfabiliztion Ponds -
] Tqubmodule Titie: - T
Apgrox, Time:
e e
EVALUATION .
S e e e

CObjectivesy

Thi- <tudent will demonstrate that he has achieved the obiectives of this module
by arswering 751 of the follewing questions:

Gircle Lhe correct answer in multiple choice auestions,

PR ———

1. The desian hydraulic loading for lagoons shall be ot least
R, %0 qal./cap/day
. 100 qal./cap/day ‘ '
; .20 asl.Jeap/day
” 0. 200 g4l fresidence
2. The dedgn organic ]uﬁd%uﬁ for layoons <hall be at least

A, 100 ma/1 BOD:,
B. 200 mg/1 BODs, - e
C. 0.17 pounds BODs,/Cop/day

B, 0,05 pounds BODs feap) day

3. e

mintuwum sundwer of el for controbled diccharge laguons i
A i
E. ¥
. 4

b Ho minisenn navder required

A The devagn hydrouito detent ton tive for Lagoon Sy ten, 18

& 6 omonthe
17 wtinthe
(. 6 days

1. 170 davye

s




Page 2 of 8

¥,

16,

The maximum loading on primary'cells of 3 cell systems should be
and on 2 cell systems .

A. 200 mg/1 100 mg/1
B. 0.17 pounds BOD . 0.05 pounds BOD
C. 35 lbs. BOD/acre per day 3% 1bs. BODZacre per day

D. 25 1bs. BOD/acre per day 20 1bs. BOD/acre per day

The maximum depth allowed in primavy cells is
A & feet '

B. R feet

C. 2 febt

0. Ho limit

The maximum depti allowed in cells following primary cells is
A, & foeet ‘

B, B feet

C. o feet

b, HNo Timt

List the three sones of treatment in g non-aerated Yagoon,

- -

-

Pint twe ways oxyigen beoomes avatlable to the arrubic soae of & laguon.

*
Lint two "impetienls” necessary for algae o produce oxyge

59

o




Fage 3__ of wg

1t

12,

13.

14.

15.

16.

17.

From where do fecal coliformd® originate?

True or False. The presence of an indicator oraanism indfcates. the
Tagoon system 1s operating,

fne cell of o laqoon system has as its length BSO feet and {ts width
450 fert. The cell contains  acres (43,560 sq. ft./acre).

A. 1.3 acres

B. 44 ucres -
. B.8 acres |
. B8R ucres

List ane reason for starting o pond in the spring »r early surmer,

A B e A et e e ey e e S e e A L

List two reasons pre-fi1ling o pond §s dew.:able. 3

- F VU . e e N .o [TV e = © by e v o A et e e i

Give o redson that “pond <eeding” is aenerally not required,

-

- e - ~ S e e o o - . - - - - St e e e sl e

Describe a tvpical Tagoon start up.  In your description address
ralor, pH, and disanlgﬁd’hxyqvn,

3

g0




18, A cell has been sarpled and the cantends have been confirmed as e
suttable for discharge. The cel) ix now to have a volume of 80,000
gal./inch. The discharge permit allows this facility to dmchamﬁ
al a vate not to exceed 600,000 gai/day, How many inches of the_cell

S— S - contents may be discharged each Cay in order not tp violate the permit
‘ requirements ?

e i Wt e s b i Y

A

1%, List two metheds for cantrolling <cum,

A i s, e arn e s

20, List three situations which could cause an odor prablvm at the lagoon
f:te. . . y
. N ~ L™

e —— b e R e + s

‘o 21, List the three types {catagories) of plant growths that occur at 1*aoan‘
pond sites and twoe control methods.

P e e o v i i s« .- e s e e et

o P e ek e L o s a e e et o

~a
L™

Match thx praoblem sttustion with an appropriale ﬁ&erat@ atyon.  There
oy be rore than ong appropriate action,

) _A Oraanic overload Ao No action
- _B. Algae bloom B, Tdentity source
L Heeds groaing an U, Gureful addition of
pond bottam chemic s with appraval
0 Mol waste floa TU. Increase operating depth
toperaturs . af el
\ P Lee rover on od ) £ Docunent vn operator hon
) / boix .
j Fooodovic waste
, -
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<3, A section of the Interstate Mignuay 35 being reroved.  The steel
retnforced concrete 14 baing reroeed in tions that are aenerally
\\ £ in;he& thick and about 3 foed squire.  would this b osod ricrap
forz Ysacan’s nner slopes? | :

v

If not, why not?

[Ea i, i e et

- N ———— R

. A et et ol T s — - -

124, Where i3 ths‘prfwa?y'“hatt!e§ragﬁd” for toth weed coatrol and tisect

control? -
b S - 5 ; i
1 25%. What_ dre two apﬁrmvgﬂ,we‘hﬁﬂs for control of burvawing raﬁénts?l
. R AN

[ 3 —————— e~ me e om o PR

. ; ‘ *
1 , ¢/”

<& Match the names of chemicals to the problem staterent that the bzmtcai
migrt” asxfst in overeuming.  Mare than one cherical might beg usé ﬁ for
a qiven problem,

AL Oder from Cell as 1ce A, Alem
covier ¥8 hrgaking up

B, recosstye gloae gmath . B Talovum Hydroxide

Lo ]

0 Suepgraded soldds are not
rithin discharae permit
Timitation

fopper %ulfate -

0. Thange tn pH of rae i 0. Ferrous Sulfate
“*’@”n&i&f ﬁhgﬁﬁ§§
L*,:“ )f DH -~
€. Folvoers

FoooTotassiyn Perranganate

., Qﬂﬁiﬁm ﬁitfat?

1

o 1
-

1

l

{}23 i . ,1




>

?ni cwing zonds tiong
Lz@ﬁ aive broken
LGQ?@ rermingl connes ting $crpas
%uiﬁ Fos shifted in its saunting ¢lhip
P&ﬁg* fatluyre

Matoh the following-

kel well full, curn
rotor w111 mof ctart

bR
Wet wiell ful), pung.
ruURtIRYg, Bt A charae

i et owell svnte, purm {
rubnIng

Pymr nyrning, yibrating
and shuddering
oy

Packing oland lesking
excecsively

L

L15Y Yot rearans

e i i v

93

rould be the couses

. /
Float stuck sn hagh plastion

Pepack according to

rangfaTiuray

Purn atr Inckey

Bredber tripped

Losug onuppling or bgarvhs

farjure

st opurator collests and anglyees wwrales fron laqoons,

— e = e e e c—

bage & nt_ &
s va}ue used 10 lanoon applications, contre? stru4zare5; |
for exymale, #t 2 tendoncy to steze th the position at which ite SLT
unlecs ﬁart@dicallv roved. Moverent of the valve is eprarally o 1
renira or 1oaen_gg action I
@ |
A. Qate |
, |
£ Plun ; }
a8 B valve 15 al<o subject to $eizing yf nat r@otint3y roved., -
The moverent of the valve i% qenerally horizontal 90 dearces frﬁm
clased to full cpen.
&f: Gate a
1
£ Flug . l
: : Lo
28, Trge o False. & mavcure switeh is nad nw*f;tiﬁq fnv poe of the 1

s tructions

+
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|

’ ' -

Yo I ¢ ,;

tad

Lest treie serlvres (382t ooich corys ts alert the apurator o
ornd v ¥atus ar yaondies feogh e L o

e S T LT T
T e e e B e T IR A
4
} ‘l
— o _ . ‘

List Ier reanone ohs lonson tes heudd be securaYy fenced.

ok
B
T

i e e A S —— ook R e < o

3, Lst ten getenlial bezards 2hw ligoon operator ckould Be able to .
FRCAI01 26 ' ' 2
~ _‘A—,._V - - Y
V e ‘ ) 7

ot
%

e R three eplY Temon faoi Uity kas the folloetn™ dironsions
™

* il 400 o ROW beoth &°

-
-~
'l
s
-
)
"t
ar
Gt
-
“
o

&0 Popth 77

1

%
O
e
e,
PR ]
‘ad
L
o
-
i

. : 3 tenth 70

- . -t
= 144 rr;’;,f‘! ~ ”

=
¥,

Pam nlems -
- 3

130 #0793 /daw
Caloulats the follcwing. o

< ® -
wurfare Aregs C e Yapre

; . BRI L o/ o 1o nen ’
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-F;?gg:ﬁt oh Rire

frganit loag on Cell 1 : i EiB/acresday )

BRETSL RS

[P —_——

bt e,
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l
|
|
Coscribagerios, oorallel, @nd 111 ard draw ooecation of a two cell ]

Bak warkbge andlor ﬁ‘igggraﬁé;
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- |Hodule flo:

LY

Topic:
EVALUATION

Instructor Hotes:

Instrictor Outiine:.

-

AL

36

Aerpbic - }

8

¢
B-
A

) )
A

B

Facultative
Anaerobic

‘From the atmrsphere at the surface

Sunlight

- Carbon gioxide R

Bowel of warm blooded animals
False

c

There i5 less cotential far.qﬂar as freat-
ment will become established in a reasonable
time. s, : .

Confires wafer tightness °
Diiutes waste strenéth

Minirizes omsortunity for rasted o
1o get started ‘
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1
-

\

Page 2 of 4

Mégule lto: .

1
A

Topig: — -
EVALUATION

Instructor liotes:

-

| Instructor Outiine:

P

136

. 17

18.
19,

20.

21,

~ established, -

197

1] S

The organisms that are necessary exist -
naturally in the environment. :

Color - milky turbidity to areen pH -
Less than 7.0 then climbs back to 7.0 -
8.0 range. : .

D.0. - will be Tow until algae becomes
7% inches = -

Breaking it up with 2 hose, scraping it
from surface with a rake. - -

Organic overload 3
Scum

Oxygen. dep]eti‘on

o Flow short-circuiting

Poor housekeepi ng

Those that fﬁoat.

. Those that emerge in shallow water

Those that thei ve at water's edge

Maintain a minirum depth 2 - 3 feet

Manual removal
Rip rap
Herhic ides '

/ -
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.
;_ . ‘ - . Page 3 _of _4
‘ Hodule Ho: ' Topric: - 7 . . “~“,:'
© - EVALUATION R g
. - f Instructor Hotes. " | Instructor Olsat‘r‘ihe: -
) ez, Al B, E ’
o B, AorC
; . €. D
. i o E
| | | N
o F. "B, E
e 23. Probably not
. Steel rods stickina out Wwould make weed
= control difficult and dangerous. If the
: " chunks ‘'were just .dumoed there would be
; - larae void spaces. : L
Allowing water to vond and result in an
' JAnsect problem and potentially an odor
problem, " Lo
. 24. The edge of water {inner s}oge)f
i 25. Ripran ' . |

Traoping, (with cams wa.rden BDD‘FOVR?) ,
Other means as directed by game, warden
2. A 6 - L

B. C,F B |

C. ‘ A, B,’D, E - o

J
-
|
|
|




Module lg:

Instructor Notes:

*

Topic: -
EVALUATION.
‘BQV
- 3];'
; v
32,
\
-33.
34.
1 35.

E.

Jo keep out\peap?e

A b
B. €.
C. A -
. E

B

Evaluate Jagoon perfbrmancehand*to complete "
required dischayge reports ‘ -

Di ss‘o) \n:;dL axygén

o /
Temperature - . S
Solids ‘

To keep out livestock
Check awnainst student handgat

Surface area

Cell 1 6.9 acres

Cell 223 2.8 acres - f
Volume ‘ )
Cell 1 ~ 13,464,000 qal.

Celi2 & 3 6,414,100 gal.

Detention time 188 days

Organic load 24.5 1bs. BOD/acre/day
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HEALTH ASPECTS
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STABILIZATION PGNDS&.LJKE OTHER WASTEWATER TREATMENT

ES

" FACILITIES, NUST-BE TREATED HITH CAUTION AND R%%PECT FROM A

SAFETY AND PUBLIC. HEALTH STANBPOENT BY OPERATORS AND THE GEN-
ERAL PUBLIC‘AL!KE. THIS MEANS THAT STABILIZATION PONDS MUST
BE UTILIZED roa THEIR DESIGNED' PURPOSE ONLY, AND NOT ‘FOR PUB- i
Lic RECREATION. o ' (
THE RELATIVE AREA OF WATER SURFACE OF STABILIZATION PONDS -~
15 INSIGNIFICANT iN COHPARISON TO THE MANY NATURAL BODIES OF
- OPEN WATER IN MOST AREAS.. N SOME AREAS, HOHEVER, STABILIZATiON
PONDS REPRESENT THE ONLY/E;;EABLE AREA OF OPEN.WATER AND HAVE
BEEN SOURCES OF ATTRACT1ON 70 CHILDREN AS WELL AS ADULTS FOQ |
RECREATION PURPOSES. INCIDENTS OF BOATING, 1CE~ SKATING, EX~
TEN$IVE WATERFOWL HUNTING AND avsu SHEMM&NG IN pouus HAVE BEEN
REPORTED. THIS RECREATIONAL USE MUST BE olscpunAseu AND SAFETY
PRACTI CES chouhAcsptFoa SEVERAL IMPORTANT REASONS. )
"FIRST, eveu-rﬁousﬂ THE EFFI1CIENCY OF BACTERiAL REMOVAL |
AS MEASURED BY THE MPN METHOD IS VERY HIGH, THE POSSIBILLTY OF

CONTAMINATIQN OR INFECTION FROM PATHGGENIC ORGRNISMS DOES EXIST

WHEN ONE COMES IN CONTACT WITH WASTEWATER IN A STABILIZATION POND..

- . ~

ﬁfﬁ‘b“"”’ ] )




SECOND, ALTHOUGH MOST STABILIZATION FONDS ATTAIN & DEPTH
OF ONLY FIVE FEET, THERE IS STILL SUFFICIENT DEPTH ro;baoww AL T
PERSON. 'ALSG, THE CLAY LINER USED IN SEALING THE' POND BECOMES A
VERY STICKY WHEN WATER 15 ADDED. SHOULD ANYONE FALL IN THE POND,
THIS CLAY LINER WOULD MAKE T EXTRCHELY DIFFICULT FOR ANYONE TO - : \<

_ GET ouT. » o - '

ONE NATURAL FACTOR WHICH DISCOURAGES THE USK. OF STABILI-
ZATION PONDS FOR RECREATIONAL PURPOSES IS YHE Mgéquzf, HOMEVER,
(N A WELL MAINTAINED POND svsr&m, MOSQUITOES USUALLY DG-NOT
CAUSE ANY NUISANCE. ”

ACCORDING. TG STUDIES MADE BY THE U. S. PUBLIC HEALTH
SERVICE, THE DENSITY OF MOSQUITO POPULATION IS DIRECTLY PRO-
PORTIONAL TO THE EXTENT OF MEED GROWTH IN THE PONDS. WHERE WEED ~
BROWTH IN THE PONDS AND MLONG THE wArsé\ﬁlns OF THE DIKES IS |

NEGL!GIBLE QND‘HHERE WIND ACTIDN ON THE POND 15 NOT UNDULY , /

RESTRICTED, THE PRODUC?ION OF MdeUITOES IN STABILIZATION PONDS,

1S.OF LITTLE CONSEQUENCE. ‘ - '

s, r

. .
-n-o.wm——-.“n-—m- o, -
NN e S 0 . O S o 9t e . O e

' 'II IS IN THE INTEREST OF .YOUR HEALTH AND THE HEALTH OF
NV YOUR FAMILY THAT THIS LIST OF DO'S AND DON'TS FOR PERSONAL
HYGfENE;IS MADE. USE, IT EON'T ABUSE IT! ‘
1. NEVER EAT- YOUR LUNCH OR PUT ANYTHING INTO YOUR HOUTH
WITHOUT FIRST WASHING YOUR HANDS.

~

. Co- MPCA-108
ERIC" -
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2.

3,

5.

.
b4,
>

» * ~

REFRAIN FROM SHDKENG‘NHIL& WORKING IN TANKS, ON PUMPS, )
TRUCKS, FILTERS ETC. REMQHBER, You INHALE OR INGEST
THE FILTH THAT COLLECTS QN THE CIGARETTE FROM DIRTY

'HANDS. SAVE YOUR SMOKING TIME FOR LUNCH HOURS DR AT

s
="

HOME. . ‘ : -
A GOOD POLICY [S NEVER PUT YOUR HANDS ABOVE™ YOUR COLLAR

WHEN WORKING ON ANY PLANT EQUIPMENT.
DON'T WEAR YOUR WORK COVERALLS OR RUBBER SOOTS TO. THE

——

DINING AREA. y
ALWAYS WEAR YOUR RURBER BOOTS WHEN HORKING IN ?ANKS,
AROUND -SLUDGE, WASHING DOWN ETC. DON'T WEAR -YOUR STREET
SHOES. . ‘ e

KEEP YOUR STREET SHOES IN YOUR LOCKER, REMEMBER THAT.

WHAT YOUR SHOES PICK UP AT THE PLANT THEY WILL LEAVE

ON YTHE FLOOR OF YOUR HOME.

oon'r WEAR YOUR COVEKALLS OR RUBBER BOOTS IN YOUR CAR

or HOME. T -

ALWAYS CLEAN ANY EQUIFMENT SUCH AS SAFETY 8§L7§, HARNESS,
FACE MASKS, GLOVES, ETC., AFTER USING. YOU OR SOMEQNE
MAY WANT TO USE IT AGAIN. - . '

MAVE.A COMPLETE CHANGE OF CLOTHING -TO WEAR WHEN GOING
HOME . . ‘ o
ALWAYS WEAR Ruaasa OR PLASTIC COATED GLOVES WHEN-CLEANING

ouT PUMPS, HANDLING HOSES OR WHEN WOPKING ANYHHERE AROUND

THE PLANT, - | \\ffw‘




-

11, AVOlID PUTTENG ON HORK m.ﬁVﬁ‘: WHEN YOUR HM%DQ ARE D

~ WASH FIRST. .

InTY

s A=

12. WASH WITH PLENTY OF WATER OR TAKE A SHOWER JMMEDIATELY

AFTER BEING SPLASHED WiTH SYUDGE OR ANY CHEMICAL - DON'T
" DELAY. ,
13.  DON'T UUST WASH YOUR HANDS BEFORE GOING HOME, WASH YOUR

~ -~

FACE THOROUGHLY T00.

Fd

14, WEAR /A HARD HAT WHEN WORK{ING AROUND MANHOLES OR LIFT STA» N

TIONS .

C15. KEEP "YOUR FINGERNAILS CUT SHORT ANE?CLEAN AS THEY ARF

EXCELLENT CARRYING PLACES FOR.DIRT AND GERMS .

123 _ SAFETY

THIS MANUAL HOULD’FOT BE COMPLETE UNLESS SQQETHJNG WAS

~ SA1D ABOUT SAFETY.

THE WASTEWATER AND PGLLUTION CONTRDL INDUSTRE HAS THE

. HIGHEST EMPLOYEE ACCIDENT RATE OF ALL lNDUg%RiES IN THE UNITED

STATES.

THAT NAST“HATER SYSTEMS HAD AN ITNJURY RATE HEARLY EIGHT TIMES .’

v

A 1967 WATER POLLUTION CONTROL FEDERATION SURVEY SHONS&

THAT OF THE GAS UTILITY INDUS?RY WHICH HAS MOST OF THE SAME

HAZARDS . |
| AND ONE-HALF TIMES THAT OF THE AVERAGE INDUSTRY, AND NEARLY 25
PERCENT MORE THAN THAT OF THE VERY WORST AMONG THE INDUSTRIES

THE INJURY RATE FOR WASTEWATER SYSTEMS WAS OVER SIX

EPORT!NG TO THE NATIONAL SAFETY COUNCIL !}

?
f

N
+

é

LY
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WE MILL ATTEMPT TO BRIEFLY OUTLINE SOME IMPORTANT SAFETY
RULES WHICH SHOULD BE FOLLOWED BY A WASTEWATER TREATMENT FAC~

JLITY OPERATOR. : ‘ .

A.  SEWER HAIMTENANCE SAFETY PRECAUTIONS. ‘

1. REMOVE - AND REFLACE HEﬁNQ’MﬂNH‘LE COVERS CAREFUULY
AND ONLY WITH THE PROPERN\IOOLS. AFTER &EHOVAL, LAY
THE COVER FLAT ON THE GROUND AT LEAST TWG FEET AWAY

| FROM THE OPEN MANHOLE . h T

2. DESCEND-INTO ANY MANHOLE CAUTIOUSLY TG GUARD AGAINST
“SLIPPERY, LOOSE, CORRODED, BROKEN OR OTHERWISE
ngrscfive STEPS CR RUNG3. REMEDY SUCH DEFECTS IM-
MEDIATELY, TGGETHER WITH ANY CRASKS OR BREAKS IN
18Ef4ANHOLE WALL.

3. . WEAR AN APPROVED TESTED . SAFETY BELT WITH ATTACHED
L!FELINE WHEN €NTEEING A SEWEX DEFPER THAN 8 FEETY.

ii‘f LEAST WO ?’EN ‘::P’C)ULD STAND BY QUTSIDE THE MAN~

«

- | ﬁ!’fﬁzll




MOLE TO HANDLE THE LIFELINE IN CASE OF.EPER&EﬂCY
EXTRA LENGTHS OF ROPE MUST BE READILY, A”&ILﬁ%Lﬁ. -
b, ASSIGN A ‘RA!Nﬁb PERSON TO SUPERVISE THE CLEANING

| s e e e e en®
. ..
11

ARD MA!N?EﬂﬁNgﬁ oF SE&ERS AND ALERT ALL QTHER<PER-
SONNEL TO POSYIBLE HAZARDS ANQ 10 PRECAUTIG#S

AGAINST THEM. ' : -

I N v

5. ERECT BAER!EEKbAﬁD SIGNS AT A SUITABLE DISTKNCE
L

FROM OPEN MANHOLES TO ALERT YRA‘FIC COMING FROM . ;

. =

ANY DIRECTIOQ %HAT HEN ARE AT WORK.

B,  PUMPING STATION AND STABILIZATION POND SAFETY PRECAUTIONS,

1. - MAINTAIN A HIGH LEVEL OF GOOD HOUSEKEEPING. THIS b
INVOLVES xssﬁxﬁefFLcoég,’W@LLS~AND EQUIPMENT FREE
FEOM DIRT, GREASE_AND psaags;‘ KEEP TOOLS PROPERLY -~
srﬁaso WHEM HOT 1N USE. MAKE MINOR REPAIRS TO.

STRUCTURES AND APPURTENANCES JMMEDIATELY TO AVOID -
A ‘

FUSTHER DAMAGE AND POSSIBLE ACCIDENTS. ‘
2. KEEP WALKWAYS CLEAY AND FREE FROM SLIPPERY SUB- _ -
. STANCES, IF ICE FORMS ON WALKS, APPLY SALT OR SAD
" OR COVER WITH EARTH OR ASHES THAT.CAH BE REMOVED
LATER, - ’s S _
3. BE ESPECIALLY c&brioéS*wH&ﬁ WORKING WITH AN Ea&éfﬁr-

CAL DXSTRIBUTici SYSTEM AND QELATED FA£IL1?I£$¢ NEV&R

g WORK ON ELECIEKC?L EQUIPMENT AND WIRE WITH WET HANDS L

OR WHEN ﬁLOIHES(ﬁR‘SHQES ARE-HETY, ALWAYS WEAR APPRG

. - . -

{. . ' -
: \ - : :
- ) - 4 b - - . .
MPCRA~112

105




b i = oy

7. \waaaxns SIGNS SHOULD BE INSTALLED HEAR DANGEROUS /

KEEP ALL ?ERSONNEL SAFETY CONSCIOUS BY REMINDING

PRIATE SAFETY GLOVES FOR ELECTRICAL WORE. HEVER USE ‘

A‘sw:rcuaex FOR ANYTHING OTHER THAN A SWITCHBOX,
THEM OF SPECIFIC SAFETY INSTRUCTIONS.  SUCH INSTRUC~
TIONS SHOULD INCLUDE INFORMATION ON HOW 'TO CONTACT
THE NEAREST MEDICAL CENTER AND FIRE STATION, RESCUE
TECHNIQUES, RESUSCITATION AND FIRST AID TECHNIQUES.
HAKE CERTAfN‘TdATAA SUFFICIENT NUMBER OF CAPASLE
PERSONNEL WITH PROPER EQUIPMENT ARE ‘ASSIGNED AND .
PRESENT WHENEVER 1T 1S NECESSARY TD PERFORM ANY

HAZARDOUS WORK.

' A LIFE PRESERVER MUST BE USED WHEN USSNG A BOAT © - .

oN STABILIZATIOW POYDS. ALSQ, NEVER WORK ALONE AROUND

THE PONDS TO PREVENT DROHNING AND OTHER ACCIDENTS. -Z/
{

A

S

ONE OF THE REQUIREMENTS FOR A POND OPERATOR SHOULD
, - ) . ;
BE THAT HE (AN SWIM AT LEAST 100 FEET IN NORMAL'WORK  /

_ - : /

CLOTHING. - : : - /.

/
/

A

.MACHIHEFY OR AT AnY LOCATION TRVOLVING -A STUMBLinG'

HAZARD.  THE S!GNﬁ SHOULD BE DESIGNED AHD LOCATED
TO CALL ATTERTION TO A SPECIFIC DANGER AND DISC?ETION
FQST BE USED IN DET:RM!NING THE NUM3ER AND PLACEMENT

uF SIGNS 50 PERSONNEL WILL PAY MAXIMUM ATTENTION 0

" THEM.

SUFFICIENT FIRE EXTINGUISHERS (UNDERHR*TER'S L&B”&ﬁ*
?GPIE% ﬁ7P?QV£D) SHOULD BE PLAY;Q N RFAD4LY AQCES’IBLE

(
i
5
4

MPCA-113
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‘c.

LQCATIONS, -

-

-

BODY INFECTION- AND DﬁSEASE SAFETY PRECAUIIG%-,

1.

3.
I*.

60

7.

TYPHOID AND PARATYPHOID FEVE@‘

_MOUTH.

YREAT ALL CU™3, SKIN ABRASIONS AND SIMILAR INJURIES

PROMPTLY. WHEN WORKING WITH WASTEWATER; THE SMALL- .

—— . ’gb‘

EST CUT Ok SCRATCH 1S PGf&NTIALLY‘bAﬂGERcus AND

SﬁOULD BE CLEANED AND TREATED IMMEDIA:ELY HWITH A 2% :

i

-

SOLUTION QF TINCTURE OF IOBIﬂEa

SEE A DOCTOR FOR ALL !NJURIES

PROVIDE FIRST AID TRAINING FOR ALL PERSONNEL.

BE INNOCULATED FOR HATERBORNE DISEASES, PﬁRTICULARLY
KEEP A RECORD OF
ALL IMMUNIZATIONS IN AN EMPLOYEE HEALTS RECORD T0

ASSURE YOURSELF OF RECEIVING UP TO DATE BOOSTERS,

.
’

ETC.
KEEP FINGERS OUT OF MOSE, EYES AND MOUTH SECAUSE THE .
HANDS CARRY HOST INFECTIONS IN THIS FYELD OF WORK.-
AFTER WORK, BEFORE EATING AND AT crusn CONVENIENT
TIMES ; WASH HANDS THOROUGHLY WITH PLENTY OF SOAP
ANG HOT WATER. KEEP RINGERNAILS SHORT AND REMOVE

ALL DIRT AS OFTEN AS POSSIBLE WITH A NAIL FILE, OR

A}

*

A STIFF, SOAPY BRUSH. ™.
IN LABORATORY WGRK, USE PIPET BHLBS RATHER THAN THE
MOUTH $0 AS NOT TO INTRODUCE CONTAMINATION T0 THE

DON'T ORINK WATER FROM LABORATORY GLASSWARE.

PAPER CUPS SHOULD BE PROVIDED [N LABORATORIES FOR

" MPCA-114

107 S




P ~ DRINKING PURPOSES. - NEVER PREPARE FOOD IN A LABORATORY. - -

8., KEEP HANDS OUT OF WASTEWATER, SLUDGE OR GRIT AS MUCH AR
AS POSSIBLE. WHEN SUCH CONTACT 1S UNAVOIDABLE, WEAR ~
RUBBER GLOVES. o LR S s

-
)

- 9, EMERGENCY FIRST AID KITS TO TREAT ANY MINOR ON THE
JOB INJURY SHO“L5:SE READILY ACCESSIBLE.'

4

T e s e L o - -

W .10 Russeg GLOVES SHOULD BE USED wﬂsu CLEANING c&caesu )

-

. - ' PJM?S, RIPES AND IN CLEANING THE WET' WELL, SUCH ”

’ PRQTECTIOW IS ?ARTICUL&RLY IM?ORTANT WHEN THE SURFACE ) *

- '~ OF THE SKIN 18 BROKEN OR [RRITATED. . g
| '11,. COVERALLS OR A COMPLETE CHANGE OF CLOTHES FOR woaxxuc :

HOURS' SHOULD BE USED. BOOTS, AND RUBBERS 'SHOULD BE - .. A
e~ . | USED TO KEER FEET CLEAN AND DRY WHEN IN CONTACT witn o, T
- . RASTEHATFR. S TU N A
* . r 1 ~ ‘ ) * [ "““"“ i y oo

« D. NOXICUS GASES, EXPLBSIVE H!XTU&ES AND OXYGEN DEFZCI&NC?,«
1. SEWE.. GAS. THE PRINCIP&L GAS HAZARDS ASSOCIATED HITH

WASTEWATER TREATMENT ARﬁ AtcuMULArxcms OF SEWER GAS
AHD TS MIXTURE WITH OTHER GﬁSES oR AIR WHICH MAY  *° .

-

o . CAUSE DEATH OR INJURY THROUGH axPLoszoa OR BY ASPHI(X-
Y o .+ IATION AS A RESULT OF OXYGEN DEFICIENCY. THE TERM
SEWER GAS 1S GENERALLY APPL!ED TO THE MIXTURE OF GASES
| IN SEWERS AND MANHOLES CONTAINING NIGH:PERCENTAGES .
j ,  OF CARBON DIOXIDE, VARYING ARounTs OF METHANE, HYDROGEN,

HYDROGEN SULFIDE AMD LOW PERCENTAGES OF OXYGEN. SUCH

A
!
T _HPCL“;I:{S T
; j:, T T . 'V:lOEQ D P -




H
{f% " .7 . MIXTURES SDMETIMES ACCUMULATE IN SEWERS AND MANHOLES
ooy P - N - -

e ' e WHERE ORGANIC MATTER HAS BEEN DEPOSITED AND HAS UNDERS
o ~GONE DECOMPOSITION.' THE ACTUAL HAZARDS FROM SEWER GAS

EXIST IN THE EXPLOSIVE -AMOUNT OF METHANE OR IN OXYGEN

T DEFrciency. . - "t o L -

i
-

- ~A‘ 2. -CHLORINE‘ CHLORINE GAS, HHICH IS IRRITATING TO THE
- .i . EYES, RESPIRATORY TRACT AND OTHER MuCQus HEHBRANES,
MAY SETTLE IN‘LOH, STIL& AREAS. THE GAS ESCAP5§/BY
LEAKAGE FROM CYLINDERS AND FEED LINES AND FlﬁD§ ITs

¢
T ;‘."*‘HAYTQ?MESEPLACES. . - o

I * M TR
» ) » 'A e av .- t.

: - ,SAssrv PRECAUTIO&S TO FOLLOW In SITUATIONS wﬁsae THE ERESENCE OF

S GAS 15° PGSSIBLE snouuo INCLUDE:

~ : 1. PROHIBIT SHOKIHG AND GPEN FLAMES IN AND AROUM& opsn

SN . HANﬂOL&S, SEWERS AND wETwELLs, AS GASQLINE oR PETRO~~

- ‘  ﬁ LEUH VAPORS , TLLUHINATING GAS AND METHANE ARE tOﬁMON

. , INTHESE AREAS." USE ONLY PERMISSIBLE ExPLoszoﬂ L
L 9&00? LIGHTS, ELECTXCAL FIX’URES, MOTORS AND OTHER

s> -

I g EQUiPHENT IN ALL 5UCH DANGEROUS AREAS, Y A&

2. MAKE PERIODIC CHECKS FOR GAS LEAKS IN CHLORINE ROOMS
- ‘ To'PRECLUDE ACCIDENTS. _ -~ : e

-

o 4 T 3. VENTILATION §SHOULD BE PROVIDED WHEN ENTERING WET HE%LS,
) _ LLFT STATIONS, CHLORINE ROOMS AND HANHOLES._
' 7 4, USE QXYGEﬁ/OEFrtIENCY INDICATORS AND HAVE GAS MASKS
F - WITH AN u% sUPPLY'SM HAND WHEN WORKING IN ANY LOCATION
el _ THAT HAS A POTENTIAL aAS HAZARD, o
Q. . P - . MPCA-116 L= o
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< : 5. MBE EXTREME CAUTION WHEN HANDLING CHLORINE. THE TESH B

FOR A canoxzws LEAK 1S TO SOAK A RAG IN &HMONIA AND
“HOLD IT IN THE AREA OF A SUSPECTED LEAX. IF A LEAK

. HAS OCCURRED, A WHITE CLOUD-WILL EMINATE FROM THE AM-
ﬁONik‘SOAKED RAG.

-&*‘“*-’-*m-“n&“‘ln—“--

. «
- K

------------------- - . -
S v - Y-
7 -
~ ) T

, THE TYPES OF SAFETY EQUIPMENT WHICH A WAS*EWAT&R FACILITY .
SHOULD HAVE ARE AS FOLLOHS. ‘

> 'A 1. DETECT’OV QQUIPMENT CFOR GASES AND - OXYGEN DEFICIENCIES): i i'ﬁ

2.  MASKS (SELF CONTAINED AIR PACKS FOR OXYGEN DEFICIEN&I&S).

N
[BRSUUE U S it e ottt

> 5. SAFETY HARNESSES, LINES AND HOISTS. ] o

. P

4. -PROPER quracrzvs caorulmc, FOOTHEAR,« AND HEAD GEAR.
. 5. VENTILATING equxpm&nr. .
6. . NON-SPARKING TOOLS. - - o - .
= 7. COMMUNICATIONS EQUIPMENT: - — S .
8. PORTABLE AIR BLOWER., ' o

9. EXPLOSIOM-PROOF LANTERN AND OTHER SAFE ILLUMINATION. . \

*
- -

10. HARNING SIGNS AND BARRIERS.

11 EMERGENCY FXRST AID RITS. :

12. PROPER FIRE EXTINGUISHERS. . .
13. EYE WASH AND SHOWER STATIONS IN LABORATORY AREAS.

4. | SAFETY GOGGLES FOR WORK 1M LABORATORIES AND OTHER

DANGEROUS AREAS. ‘ T
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- REW YORK MANUAL, CHAPTER 14
- WPCi, MOP #1, SAFETY IN WASTEWATER WORKS

4

' - TEXAS MANUAL, CHAPTER 35
. ‘ - SACRAMENTO STATE HOMZ-STUDY'COURSE, CHAPTER 12.
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