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. would be of some . asS1stance in working the problems if one is available to
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- WASTE STABILIZAT-ION PONDS

A self-paced course of instruction dealing with the operation of Waste '

Stabilization Ponds ~ '_ e

e
-

This pamphlet contains reading assignments supportive text. example problems,

and’review questions. Reading assignments Sections A, B, C, etc. are contained

in waste Stabilization Ponds Operating Manual You should read the ass1gned

materials for each section, read the supportive tht“an this pamphlet answer
the review questions 1n this pamphlet, grade your anSWers; and. re- ead as
necessary to gain an understanding of the problems or questions with ‘which
you ‘had difficulty Answers to the- review questions are at the back of this

‘pamphlet. * After you complete all assigned readings and questions take the .

P

;-

You will need a slide projector to view the slides and aﬂggcket calculator Z

g
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Upon canpletion of this courSe the student should

1.
2.

W O N M s
. - - e - e -

'.“10.
o
12.

14,

'Be able to

.Have a basic understanding of the biological processes of the lagoon.

Understand

.-
)

calculate pond surface area.

>

ser1es and parallel flow configuration and relat1Ve merits

and shortcomings of-each

Be able to
Be able_to

"Be'able to

Be able to

Be able to
Be able to
Be able to

Have'basic

Be able to

'l.possible solutions

13,

calculate pond volume P
calculate organic load (lb BOD/day and 1b. BOD/acre/day)
calculate detention time. '
calculate drawdown. N '_ o L
calculate'storage capacity.. -

calculate effic1ency | _

calculate discharge (1b. BOD/day)

understanding of chemical additions.

recognize and document typical problem S1tuations and offer

r-d

Be aware of hazards of pogg_gperation '_' ..“

f Be safety conscious



STUDENT GUIDE

Read:" Preface, Sect1on A Excerpts from "Recommended Standards for Sewage

works", Sketches 1 2, “and 3

The surface area of lagoon cells 1s the f1rst ca]cu]at1on to be mastered
.Surface area is as the term states the area of the surface of the lagdon,
or the area of the 11qu1d surface that is visible or exposed- to the

atmosphere It is genera]]y expressed in acres.

-ifSketch 1 shows a ]agoon that is 260' w1de by 850' long The maximum 11qu1dz
.depth is 5" and the s10pe of the side wa]]s is 3:1, that is the wa]] from

Point A on Sketch 1 for each 3" h0r1zonta1, 1t r1ses 1'
-j\\J : o

The surface area calculation is:

\ . : .
, 260"x 850' 221, ooo square feet N
0ne acre contains 43 560 square feet |

‘ lTherefore,.221.000/43.560,5_5;0,Vacres

L4

,_‘;‘Sketch"z shows a*two-cell iagoon" ‘ach lagoon measures 265' by 370'..j
L The. maximum 11qu1d depth 1s §' and ithe slope 1s 4 1. It 1se1mportant tbif-
| 'calculate each Cells surface area. ‘vThe ca]cu]at1on of the ea for each,|

= ceﬂl will be uSed 1n subsequent calcu tlonS Tota] surface area is the" °
'u;.sumnof the»areas of each cell. j, o T o
'_-'Cell 1 surface area ' “i, o ‘_bff§if\\\f\\f\\_f;°
,'i,265 X 370 = 98,050 Square feet - S T )
98, 050/43 560 = 2.25 acres R
5Ce11 2 has 1dent1ca1 dimensions therefore, .j ; ,f’t??.-‘
Cell 2 sunface area = 2 25 acres ; '

’

. ";Total surface area =2, 25 +-2 £§‘ﬁ§ 50 acres

»
.oa N s
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L Maximum depth = 5' -
- Slpe 31
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‘ 4-Quest10ns - Section A

.-';

Generally. the minimum operating depth for a lagoon is feet.

- 2. The lagoons diagrammed in Sketch 2 have sidewall slopes of 4 1. Then -
T from Point B, as shown on the sketch, the sidewa]l goes up .
for every 1t extends.

B . Y .
. 3. Using Sketch 3,‘ca1cu]ate the surface areas of each cell.
| Cell 1 - acres - R
Cell 2 . - acres i\‘ T
.o ,Ce” 3 o acresu.f ) . | o R "
. ‘The total surface area for the three cel]s is - acres._ik_
.- . ‘ ’ ~ ‘ v.
: £
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o : . . 5 _ :
o 1'f II.. Read:'_Section ;i o . s ' ,
.' . | . h ' ‘v' . - . - f
S ?f,A'It is important for the student to gain a basic understanding of "How a )
o Lagoon Horks"»' . , Vs ’ |

. ‘ . " . .
- - ] '

Raw SeWage flows into a 1agoon. If the 1agoon has been proper]y designed

' constructed, and operated, eff]uent, or discharge “from the lagoon is no 1onger :

il

‘ '“ "raw sewage. It is not magic. It is a resu]t of biologycal‘act1v1ty and T '
S s‘“ttling - \__(
S
o Section B diSCusses the "Concepts of Treatment" In this section it is stated
~that "Certain sewage solids (vo]ati]e/solids) satisfy the nutritional needs of
the microorganism in the stabilization pond " Vo]atile solids are defined as
solids .capable of being burned. It shou]d be added tnat.the “burning" is done
at a given (or standard) temperature of_550°_Centigrade (1,02_2o ?ahrenheit).
Ihis section‘mayinave to be read severaf'times_by the student. As the section

h)

‘is being studies, remove Figure.p 4 and have it in. front of you as you read the

section.” . '
] ¢

- ‘The first nine pages address the actiuity,in'the lagoon. Page B 10’and.tne
‘remaining pages discuss the Biochemica] Oxygen Defand: (BQD) test. The test
is based on the-fact that if you have organisms food For the organisms,
and oxygen - the organisms will "eat" the food. In order for organisms to
eat food,.they need oxygen. As theu eat, they use up the oxygen. So ifryou
take a‘measured'volume of wastewater (it contains food), "seed" it (to assure

you'have organisms), and aerate.it (to assure you have oxygen), you are able

: L»éﬁ;} to determine the BOD of the sample.

"‘: _ . Consider two samples. -One has large amount of food, the second very little

~ food. The first could:oe‘raw wastewater, the second treated wastewater.




. sample as the organisms eat ‘the food .' . T )

I

If we take equal sample vo]umes.of each, seed them, and aerate them so each
has the identica] amounts of. oxygen what wou]d occur? Since the. first sample

(raw wastewater) has the most food, more oxygen would be consumed in the first

9.

The BOD determination indirect]y measures the amount of food in a given samp]e

' "eating the food" ~ The greater the amount of food the greater the activity}

the more oxygen used. - | : - ,//
. : v. . - . s ’/

| The results of the BOD determination are reported as shown on. Page B 10« The

- lagoon operator doesn t necessarily need to know how to run the BOD t st. ‘he
does need to understand the results. Computing load to the_]agoon)ﬁill be

covered in a later section. g ' B £

% ~

I

"1.4

/
/
/

The direct measurement is, that of how much ~oxygen is consumed by the organisms /
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1.

_-are, termed

'vfrpm each person are going into the lagoon?

' Questions:’ Section'B

‘Organiéﬁs fbund.in the bottom sludge layer of the lagoon are termed

Organisms found %§n the area where at times available oxygen exists
and at times it doesn't are termed 4 organisms,

The organisms that ljve‘in thé'area where dissolved Qxygen'jé avai]ab]e

A small community's wastewater flow averages 100 gallons per person per
day. That means that for each person 750 pounds of water flow into the
town's lagoon each day. About how many pounds of solids would you expect

In‘thé aerobic zone of the_lagoon the dissolved oxygen level is generally
§h$ highest in the. and at its Towest level just
efore - ‘ , | o .

o "

A]§ae is benéficiaﬁ‘to‘IAgooné4because under properlconﬁitions algae

_ produces _ p

_ If the dischardé from a légoon contains both fecal coliform organisms and

pathogenjc organisms, which present the greatest threat to public health?
] . S e )

Which organism is considered an “indicator" or is used as a guide to
effluent quality? ' . '

A lagqon,haé‘beeh“opérating at 88 percent efficiency. The raw BOD has

averaged 185 ppm.. :What has the final effluent (discharge) BOD been? -- -

«
.
\

15



Reqding ASsignhént: Section ¢ . . ; C T o

Queitions for Section C
S

-
‘!Epnd is being started” dur1ng the. summer. In order to pnevent weed

h and odors the pond should be f111ed as rapidly as p0551b1e to'
the ' . foot level.
. A two pond system is to be started. wOuld 1t be better to fi]] the
_ponds one at a time, or both at the same time? __ N :
R steadily dec]iﬁing d1sso]ved oxygen level could be an indication of
, or . .

$

W

16



. Reading Assignment: Section D_

. - (i
/ e 4

-\.« M

One of the main funct1ons of. the lagoon operator is to control T1quid depth
"A lagoon which is allowed to remain at less than three foot may develop |
}heavy ‘weed growth If the lagoon is allowed to rema1n full too long, the
operator has no reserve capac1ty Th1s requ1res that the operator have r‘“
 knowledge of his lagoon sicapac1ty and the flow com1ng into the lagoon -~:‘-
,.Knowledge of flow includes not only the average flow but var1at;ons in. flow
For example, if there is an infiltration problem in the sewer system, how
much does the. flow increase during and after ra1nfall Another pOSS1b1lity
) 1s seasonal variations 1n flow. It 1s the operator s responsib1l1ty to
) ; document and retain such flow data. Flow data should be displayed graphically
h ~ The graph\\an then include notes wh1ch document rainfall, ice cover, dafes of .
.' . drawdown etc. A well maintained graph biomes an excellent tool for the

[

conscientious operator

*

'4Surface area calculation should have now been mastered The next calculation
“to be addressed is that of lagoon volume. Page' D 2 has an example of the -
-calculation. The three sketches used in Section A will now be used for

practice 1n volume calculations ’;g |

Sketch 1: . Surface area = 221,000 square feet.
221, 000 x1-= 221 000 cubic feet per foot of dep th.
‘There are approximately 7. 5‘;allons -per_cubic foot. *
221, 000 x 7.5 =1,657,500 gallons per foot of depth. |

~
e 1, 657, 500/12 = 138,125 gallons per inch of depth.

' | | | —
&




\yf'if 700 000 gaTTons are discharged?

Hjth this caTcuTatipn the operator can caTcuTate reserve capac1ty Assumei.

\
that the fTow into this Tagoon is 85, 000 gaTTons per day - If "the depth of :

the Tagoon is 4 feet 3 inches how>many days reserve CapaCTty r in-in the -

lagqon? (we will assume no Tosses ) .

6

He have.caquTated the" number of gaTTons per 1nch in the Tagoon ' The maximum '

i
depth for this Tagoon is 5 feet So 9’1nches of Tagoon remain to be f111ed

DN . e _ _
. D

9 inches x 138,125 gaTTons per 1nch 1;243,125 gaTTons. v

L2, 125/85 000 < 14.6 ds o ﬁ'-,ﬂl

ue can, now aTso caTcuTate dﬂawdown (discharge) rates Many lagoons are |

Timited‘in their~a110wed rate of’ drawdown They are not aTToggh simply to ke

e
. -
’ 3

"‘, caTcuTation procedure is simiTar How many 1nches W1TT the Tagoon go down

" open a va]ve and discharge as fast as éﬁ e flow W1TT come out Assume that i

&

* _
the maximum aTTowabTe discharge rate is 700 000 gaTTons‘per.day “The

e e PR . - "i

'-77°°-'°°°;gal-/‘138_.125 gal.. per inch = § inches . .

But thTS is a one ceTT Tagoon i The Tagoon is. rece1v1ng 80,000 gaTTons per

1]
e ¢

:day. We have to take this 1nto account,'

. 500 /138.125 f?O.S’inches-'~ K
, 4 )

“You must remember then that if figuring drawdown you have to take into acc0unt

the voTume of fTow going into the Tagoon. - In mu]tiple ceTT systems, it is

- 5’vgenera11y not included. One usual]y tries not to have any flow going into a

"'ceii that is bai;g drawn down. -

4
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) There 1s oe other ca]cu]at}on the operator 91/uld routinely make. That is. .. &

.r

to check the "per capita flow" ’coming into the lagoon._ Th'IS is important pvenj

if the operator is fortunate enough ¢o have sbme type of" automatic f]ow '
, ' recording device . Nhy? Autofnatic recording ﬂow dev1ces can be wrong o
‘a._ o HA typ“ica] ]agoon might have a f]ow of 100 gaHons per cap1ta pen day' Th'IS ¥
,. may range fr6m 50 to 200 dependent on, the conmunity (such things as 1ndustry,
’ high infi;ltration may make this number vary ) ) ol o ,. o .
An» examp]e. Assume a communitx o‘F 1, 100 peop'te_vhas# ;' lagoon. The flow into‘.'_ " o

the lagoon averages 80 000 gaHons per $:y What is the per capita flow? o ¢

o AT Qe
| U

e e 80 000 ga]. per day,l 100 peop]e (capi-ta) -*, SR S

- . . . o M

Y
L o . 7.
R 72 7*gaﬂons per cap ta per day @ : L .
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i ‘Questions Section D . | - C e Lo
- - : e v : -‘.- ) - v 2 » l . ’.3,'. .

. 1. Most 1agoons do not require total work day attention: .The manual suggests
. Ahat there are seven general conditions which could be checked daily. t,
3:f§?hey are: ;0o e e o S - L

- . Y ¢
) o , < S

T —
.

|,_ - N g ) R '«. -‘ PR IO

NOOBwNE

. If.4"lagoon has a five foot maximun depth capability it is desirable-to
- operate the lagoon at betweén R __and, .. : o
‘ *?jﬁt‘tp,ihhjbit weed . grd h and sti11 have some reserve capacity. .
0 ometimes ba an indjcator q%'

. - 0dors cans .
. _(High or lqw). ¢

".'.:PH‘iﬁ a.1a§bon.a

. o

. i ) L e e R - o . : . \I : . :
ﬁg~4;;_Lago&hs‘Carnying‘maximum quantities of dissolved oxygen may have a PH -
SR g - _ 7.0 (above or below). ey e .

' 5, Aconlnuni ty;gf 650 people _has'( an aver:age wastewater flow of ‘72,000‘ghllon§
L per. day 1nto=g,]agoon;- What is the per capita flow? L .
i N ’ : [ L v § -

. e e o : v . g
6. _Using Sketch 3 calculate the capacity p@r inch of depth for each cell.

: . ;‘»_Ce'l'l_one'- T gal. per 'i:'n.Ch.’ B
- -Cell two R __gal. per inch. ) i
Cell three __9al. per inch.. - :

- 7. Cell three from the previous problem has 5 feet.of 1iquid in it. There s
~4 i WiTY be no, flow coming- into the cell. 'Three feet of Tiquid is tobe * = - -
o+ - _ - discharged. The maxinum discharge rate allowed is 900,000 gallons per

W0 07 “day. How.many days will it take to accomplish the drawdown? _

\

.. 8. -The raw.-wastewater flow into the same three cell lagoon system is 130,000
%% - .. .-gallons per day. Cell two is-at the 4 foot liquid level. The raw flow - .
- s being directed only into.cell two. How.many days will it be until the
liquid level is 5 foot?. . . -

o, 'Aérobic organisms are espécia]ly sensitive to . _ PH.
- ‘conditions. "(High or low). | R

-\, P ~




Lt

= "10; “An industry in a small community uses sulfuric acid in its manufacturing
.+ . ... -process. A -tank car. 'l,oad was accidentally dumped into their sewer.. The R
AR - - lagoon operator could expect that the PH will be - e

7.0 in his lagoon. ‘(Above or below). N

- ' e

~

’..‘ 21,
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tf3 -

'It is early in August in a midwestern state The weather has been hot and

‘ wlndy Atfymmunity has a one-cell lagoon with . a surface area of 5 acres
. .'The average daily flow into the lagoon is 50 000 gallons per day. There is a

weather station 1n this commun1ty The operator was told that evaporation

Will the level of the pand go up or down’ What is the
'evaporation loss from this lagoon using 1/4 inch per day loss?
gallons per day. . - s ./Zel:l'

[
14 D P
i . p' . o
2 . » N
)
N Y '
s .
HCT
"o
v,
N M
: { oo
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4 ! } B
. _’.;‘\: > ‘ .\t ¢
- ™ B
4 ~
oA

. losses have been averag1ng 1/4 inch per day.’ If the evaporation Joss s true, .



~ . Reading Assignment: Seéti'o_n_E Lol \

b

Read the assighed section View the s]1des The s]ides contain some prob]eh
~fsituations and other typica] lagoon insta]]at1ons. As the prob]em situat1ons

are viewed, place yourse]f in. the ro]e of the operator. , What can you do to. {-

' correct or attempt to correct the situation._f'- | o \

A\
4

\
\

* There are an addit1ona1 six pages appended, "Oxidation Lagoon Probfems", which

| contain prob]ems and probab]e so]utions , o ] ﬁ\ e
. . , N ' ‘\ - ]
. - / e
. . |
5 { /3 © s
' : , . | . . -
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s Qﬁostions - ~Sect'ion E

).

1 Hould you expect weeds to. give the operator niore trouble 1n the middle
-of the lagoon or at the edges? .

2 'Iiist six conditions which could cause Tow d15501ved oxygen ‘,l\ev_els-,'in‘a ,
agoon. . , . ' o

_'l. " » . . ‘ ‘, ‘ - . . v' | 4. . / ‘ .
’ '3. ) ) L ) . 60 ) .

- 3. If a]gae 1s growing 1n a lagoon. it should mnediately be kﬂled (yes or no)

\

v
A}
.
¢
Q

P SR




Qy' C ..74‘
. S5

‘v_Special emphasis is to. be placed on. the last paragraph on Page F 4 There ,

'; are times where chemical additions are appropriate to a lagoon system

, Houever, they should never be added indiscriminately It is aiso appropriateff'

. to alwqys notify the’ regulatory agenqy to ,whom you. are responsible when

- chemicals are to be added to. a lagoon

joperation. - _ }“a

- t’

iNote Figure F 5 as there wili be iater discussion of series and parallel s .

. N

P

s [N s Ly S
_'_”R_e‘adin_g-Assignment: ‘Section F P : _ s
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E .- Questions - Section'F . . . - - ‘

7//T?- -..I;f:A?Ié oon has a surface area of Biacres. Sodium nitratélisffb;hggad'
U _ to aileviate a. low dissolved: oxygen condition. How many pounds will
' * operator add?. e
v A 4.5 acre lagobn has an excessive amount of algae.” Copper sulfate is to
~ be added. How many pounds. should be -added to this- lagoon? o

e . . ) — -
. : : . ‘e . - - N
: LA . . Lo L
or . . 3 PR C A .
. i . ' ‘ .
' e, - .
f
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. 'Readiéb Assignment: Section 6 -

; _The ]agoon'opﬁyator'genera11y has.an'"Operatiqﬂs'éhd Mékntenance'ManuaI"
| ;hat"is désigned for the lagoon system at which he's WGrking@; It will contain
:prevéhtive‘maintenance. maanacturers,data. operating'inStructions etc. |

f Howéver;.this'seption wou1d pe an excellent addition to supplement the manual.




1.

2.

,?'Z
3.

Y

oL . 4.

2. T ' — s,

6. Gate valves generally require’ ____ to open.while plug valves

7.
- to "freezing" (gate or plug).

“ Questions - Section 6 | . ; ;,.,»:',;,

Lift station p’bps are usually - ' pumps .
When flow is turned into an empty pump, the air in the -pump will be

trapped against the discharge check valve, creating a condition known .
.s N . - . = .4 . . . ‘ .

“Bleeding" air from a pump fs done to correct ;{ﬁéondition known as

“What dr_e three Symp‘toﬁs”bf a bearing approaching fai lure.

!V‘S'? o

Name 'fjvé métho'ds of monitoring wet well Tevel .

require - (several turns or one-quarter turn.) -

While in the closed position,

vaﬁ/es a‘r<most prone



Reading Assignment: Sections H and I

" Care must be exercised in collecting samples. It is the sample from which -

. The detention time calculation requires only the total volune ofi the lagoon

'analyses are run. These results are then reported on required reports and

used to evaluate lagoon performance.
There 'are two 'types of samples - ’grab and composite.

-Grab sanples are simply a san'ple taken and then analyzed. Th%%perator should

note from where the sample was taken. ‘the time of day. and the date.

- ) N

_-,Example’: ’ Raw wastewat_er o Distributio_n Bo_x 1 2:00 p.“,‘,,’." _ '3/13/76‘

" “‘-‘Canposite samples are really a collection of grab samples that are collected

) -..'over a period of time and at measured volunes

Discharge permits usually state what type of samples are required for given
' ,ana'lyses. The operatOr should check with. the appropriate regulatory agency

if he has any questions as to what - his sampling requirements are.

“*

| Sect‘ion T addresse's "Evaluating' Pond Perfdrmance" Surface area and volume ‘
- calculat'lons should have been mastered by this time Organic loading and

L detention time calculations now are to be addressed | *

e

"; ;and the average daily flow Correcting the lagoon dimensions for the slope :

gives a more exact answer, but in. reality the slope correction can be ignored

if you realize that the true volune 1s somewhat less/than the volume |

'='?f~'-‘:.:-f“":écalculated if slope cor{ection 1s not made. - e S

,ff}'_:.-lleturn to Sketch 1 If the lagoon is operati ng at 5 feet and the average flow_
into the lagoon is 70.000 gallons per day, what is the average detention time? _ '

: 2 g.



. . 260x 850 x 5 = 1,105,000 cubic feet,
| ' 1,105,000 x 7.5 = 8,287 500 gallons._ -
. 8,287,500/70,000 = 118 days. '

| ;'The'detention time if we‘make slope-corrections:

' 1260 - 15.= 245 feet (See Page 123) I
850 - 15 = 835 feet | T ~
245 x 835 X 5=1 022 875 ‘cubic feet

¢ 1,022,875 x 1.5 = 7,671,562 gallens

o 7.671.562/70 000 = 110- days |

B ‘J' fThe difference of 8 days only suggests a need for ‘the operator to be
i" ' consistent If slope correction is used. always use it.
;3‘“' '_1The next calculation is for organic loading. Section A stated that BOD
' »loading to a single cell lagoon should be 35. pounds BOD per acre per day
} -The lagoon from Sketch 1 has an average daily flow of 70,000 gallons per
émfjsé }'day The raw wastewater BOD: is 250 ppm. . What is the organic load? . First
i JG-;7look at the example problem on the bottom of Page 15, Notice that the flow

amust be expressed i million gallons per day. The solution is:

T —

o 070 x 8.34 x 250 = 146 pounds aoo per dy.
| ', 146/5 = 29 pounds BOD per acre per dey -

i:;fnore and: more lagoon systems are beigg'designed with two- or more cells. There -
| -?_:remains one important topic to be addressed That is "Mode of Operation“ :
iff{iml(series or. parallel operation) Sketch 4 shows the. flow schematic for a two-
'frégﬁ;¢311 ]agoon In series operation all flow enters the first dell and then into .
"H.Vimthe second cell In parallel operation the flow is distributed between the two |
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.cells How does one determine if the system should be operated in series or in

| parallel? In fact there are circumstances when series operation is more

appr0pr4ate, circumstances when - parallel operation is more appropriate

Using the lagoon system diagrammed in. Sketch 2, consider the following._ ]

) R Cell 1 e Cell._2 © Total .
J Surface Area (acres) = 2.25 '€' 2,25 450
~ Volume (gallofs) | 3,676,875 3,676,875 7,363,750

Average daily raw wastewater flow = 60,000 gal per day
Average raw wastewater BOD = 280 ppm (mg/l)

. |‘r““

| First calculate the raw wastewater load (pounds BOD per day)

* ¥

- 0. 06 x 8. 34 X 280 = 14O pouﬁds BOD per: day

¥

'fIf the lagoons are operated in series. what is the organic load on the first

cell? S SR U S

o,
a

'*1'140/2.25 = 62'pounds BOD per»acre per day.

‘1’.:- ~

"i_-Nou recall that during the summer months treatment accomplished is at a maximum
”’due to more hours of sunlight This results infmore algae growth. This results_‘_
\'in higher dissolved oxygen levels. This results in more oxygen available for

o organisms to utilize as they "eat"- This means that a single cell»can be loaded o
ifwhile the. second cell can be allowed to be isolated The second ceﬂl is tested

"'“"-}dvperiodically until it can be drawn down. After drawdpwn, the second 0911 is then

Q-tysifed rau wasteuater and the first cell is then~isilated and tested until it is

ffi;}iflsuitable for discharge. |

W B



- ;'_ of space"

h"', | Nou during the winter months biological activity is reduced But consider .

“the loading if the operator Operates the lagoons in. paralley :

0 06 x 8.34 X 280 = 140 pounds BOD per acre per day ' ;jf»--
140/4 5 = 31 pounds BOD per acre per dayf

'.LThe raw load is fed’ equally to. both cells resulting in a reduction in the
'yorganic load to each cell. Through ;he winter months this narafiel mode

"-}fcould prevent organic overload which could result in an *odor probfem,for

. example.. Then when the spring thaw occurs. one cell can be closed and-

. allowed to stand with no additional “food" being added unti1 it s suftable

ffor discharge. During this time-the other cell takes all of the waste flow.

The operator must be able to detennine his- resarve capacity. He then will

zknon how long the 1solated cell can be alloweq to stand before he ”runs,od:

. .. . . . - .
. . . ~ - . d . N
. . 2 N . i3
Tl . L 7 s P
I L - . " \X . A
" . . .
. . . - L . . o

AT L -



o .Questions .- Sect‘lons_H‘and‘I‘ ' , .
L [ ' '7- S Co /"’\' . :
1_‘.-_'" Samples taken from a. lagoon will give the most irformation if taken at
o and:. - wivth separate analyses run
e on the two samples R S | .
o 2. Samples should be, storecf *n A _containers.

3 ' List the "six vital steps to labdratory and plant control

1 ﬁ% vy S |

'_-4., A la oon's raw was%ha "_”"_OD of 175 mg/1, the average daily flow is .
"36,000 gallons per ay hp many pounds per day of BOD are entering

the lagoon? ' b s

8. Given the following two-ch Tagoon system each cell is 3OO feet by
© . 400 feet. . Slope of Sidewdlls is 4:1. ‘The depth of each cell is 5 feet
. maximum. Average daily f"ﬁm ts 31.000 gal. per day Average raw BOD
- 'is 212 mg/l R

s

. Calculate the BOD. .l,gad on the first cell in series. operation (pounds BOD
el o0 per-acre. per: day \r" . . :

: Calculate the BOD load on :"a cell in. parallel operation (pounds BOD per

_acre per day). L3




o Readi_ng-lAssignment:’ Section,J_

_Hany of the topics in this section have been addressed in previous sections |
The fact remains that the g lagoon operator keeps orderly records. graphs ‘

data. and uses his records to assist him in operating hi’s lagoon system

-Reading Assignment Excerpts from the "Minnesota Pollution COntrol Authority
Lagoon Manual". Pages MPcA = 107 through MPCA - 118.

There are no- 12 pages in this manual of greater ‘importance to the lagoon .
" -operator These pages should be read and re-read. If you become a lagoon
o ~~f.“operator these 12 pages should be read at regular intervals The operator. |

| ,should inspect his system and add appr0priate safety instructions to this -

RE .}ouestisﬁs - Pages MPCA = 107 through MPCA'S 118,

L Read the“p_a'ges._again.- * -y

.f.*-'.__-:_;,f'-.,‘_":_',_Thi s concludes the assigned madings ‘There are sonl’additional materials}
| included for you to read and refer to in the future 1f you be&ﬂe a “9°°"

r-.. , ) . L :
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: . EXCERPTS FROM "RECOMMENDE'D STANDARDS FOR SEWAGE ilORKS"
: - L. (Jo be used With:Section A) ,

S ¢ '

! ‘ ' ] : ! . -
Lo . . : . ] *
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. cmAPTER %0
. WASTE STABILIZATION PONDS (Lagoons)

v

| 9L sumlssscc o Biginesr's Meporc”

- The cn.innr s report shall conui.n petcinen: 1nfomt:!.on on
- location, geology, soil conditions, area for expansion, and any
. other factors that will affect the faanibility nnd acceptability
~of du m.'opoud tt.lmt. _

"  The touovi.u i.nfomcton mugt be nub-uced in lddi.t:i.on co that

-uqutrul in mcion 11, ongi.uer s repotc.
Ml Mph.nury ruld Survey Dau

' 91.11 The location and di.recci.on of all resi.dences,
7 - commercial development, and water supplies wichin
1/2 aile of the. proponed pond. . ;

91,12 8011 bori.nga :b dcterntna surface and subsurface
soil charscteristics of the immediate area and
their effect on the: conuruc:ion md opeuc!.on of
a pond louud on. the site, v

91.13 nnu dunutucug ancici.pated potcola:i.on ucu -
at, du clmuon of the ptopoud pond bo:con. '

914 A ducri.ptiou, tucluding ups nhowi.ng elevacim
and contours o! the ni.ce and adjaconc ares s ui.n.ble

for: upmi.on.
91.15 s\suau conunt of the butc watet aupply.

92.1 muwm- T Ll T
m ““ of ““r mgu:e ohwld bo ptovi.dad for uch 100
.. . design population of population equivalent. In terms of -

I lm,n ‘loading ‘of 0.5 pounds per day per 1,000 square feet
 should not be w.a. Higher design loadings will be

utd mvuuguton of che ptopoud site

Eer .review of material contained in the engineer's -



PPN Duo conaideretion vill be siven to possible future mnicipal
' , L e . ‘axpansion and/or additional sources of wastes when. the original
‘ - " land acquisition is made. Suitable land should be available _
s lt tln site !or inereuing the lire of the originel eonetruction.

Mltultillly higher loldingl may be approved for the more
‘southerly statss and for installations requiring summer opera-
-tion only. In cold climates, where substantial ice cover thay
be expected for an extended period, it may be desirable to
opont. the fleility to eoqletely retain wintertime flmu.

9z.z rnulutrial Wastes .

Dun cmidqution wil.l be given to the type and effectl of
indutrill wastes .on the treatment proceas. - ,

92.3 lhlt!.pl. Unitl

Y mltiph cells duw to per-it both series and parallel
"’ ' operation are recommended for all except small installations
Ea . (6. acres or leu). This flexibility is desirable wben loadings -
" | are light or when a commnity is installing a new sewer system,” ., -
; : since in the period preceding substantial connections, the entire '~
‘discharge can be put into a single cell, thus facilitating the
s , " maintenance of" utiltactory water levels, In additidn, wvhena
S " low algae content in the effluent is desired, the cells may be '
R S T ulmunmly operated in parallel during fall, winter, and _
L e spring when algas development is.less intensive and in series - -
S . -during the summer months. _Series operation is also beneficial '
R o m s high lml of BOD: or coliforn renoval is inportant. i
oo T . e . RN
B A Hlnro c greetor d.gru of treetnent ie necesury ‘or desirable, -
e .. 0 0 1 or/more cells in each series may be added to. the primary cell.
Ve o ‘In series operation, the primary cell shall lnve a surface area
.'-ﬂ_’.t CoLeeT equl to tlut ‘set torth in Section 92.1. : {

92.4 rrotrutunt

lllnu ponde are und ‘€0 provide additioul treetnent for .

‘effluents from existing or new primary or secondary sewage N
- treatment works, the reviewing mthoriq will, upon request, C i
_.establish BOD loadings for the pond after - due consideration of *
ﬂn e!!icimiu of the preeeding treatment units. : e

&



Sl - S . |
- . | should be guch that there are
' ’ e, Or TECT

A pond site should be 88 £a% as practi
' Ay pe bullt uP wi A

93.4 Ground Water pollution A
e 4 ‘gacilities

' SN '-;undut:abl_c,-gcﬁdui, ns. “The pos fbility
L ponqcm may merit 'approp:ute con_ai.denuon.-

‘91'




ob.11 Matarisl
| ts and dikes shall be emmmd of
ul:tnly {mpervious materisls and compacted
mtmmuy to form 8 stable structuré. )

. Vegstation should be removed from the area upon
_ _which the embenkment 18 t0 be p)._accd. ' '.

a2 mmm

m M embankmsnt toP wi.dt:h ghould be 8~

. fest to pctl!. ¢ sccess of maintenance vehicles. -

Lessexr top widths will be constdered for very
.‘11 mutt‘ttm.. .

94,13 mm-nopn ‘ - I
lﬂ‘nh’ns ll.opn should not be steeper than:

96.131 Inner.

. 3 hotuonut t:o 1 verctcai

f‘f‘::sa.m Outer L

o o 3 horuout:ll ‘_ to 1 vertical.
9_6'.16 m.nm glopes .
¢ slopes lhoul.d not. be m‘mf:‘ chan:

u.m mn-: |

< &' hotuonul. to X vctctcll.- thtet
© slopes are sometimes lpeci.ﬂ.ed for .larger
' vmuu-um becsuse of wave action but
. have ‘the disadvantage of added- ‘shallow arus
. conducive to eurgent vegcu;i_.on. '

95.152 N“t .

appu.cablc, c_xcopt: u;ntfi.cant vol
o! mhcc water shou ould. noc cncer :ho ponds.

a

-

mobo‘:d lhll.l be 3 tut excepr. tor vory lnlll. |

munatw
/ e .92 S g

40



o~ 94,16 lﬂ.ni.mbopcll .
r " he minima normal 1iquid depth ohould be 2 faet.
o %.17 Maximum Depth | |
- Maximm normal 14quid depth should bé 5 feet.

. ' . 94,18 ~8eeding
Esbankments shall be seeded from the outside toe
to l_foot above the high water line on the dikes,
medsured of. the slope. Peremnial type, low growing, |
spredding grnlen that withstand erosion and can be
kept mowed are most sat:isfact:ory for seeding of em-
: banknents.. In general, alfalfa and other long-rooted -
/ crops should not be used in seeding, since the roots
of this type plant are apt to impair the water holding
' efficiency of the dikes. The County Agricultural
\xxtenlion Agent can usually advise as to hardy, locally.
suited permanent grasses which would be satisfactory
for embankment seeding. Additional protection for
esbankments - (riprap) may be necessary where the dikes
are subject to erosion due to severe flooding of an
.djac.ut mtorcoutu or severe wave act:ion.

.Q

el
/

“,

: Fa
- 94.19 Vegetation Countrol.
.."“ : B .
o o . . A wathod shall be apcciﬁed which will prevent *
' ' vegetation growth over the bottom of the lagoon and
up to 1 foot abm the ‘water line on the dikes,
94.2 Pond lot::on . o

94,21 Unitomity

“The ,’ibcnd bottom should be as level as possible at
all points, Finished elevations should not be more:
e than 3 inches from the average elevation of the bot:t:om.
e Shallow or feathisring fringe areas usually result in
T locally mltilflccory condi.t:i.ona. '

96.22 v.aouuou '

The bottom shell be clelred of voget:at:i.on and debril. :

Organic material thus removed shall not be used in the

dike core construction. However, suitable topsoil

rclattvoly free of debris may be used as cover mat:eri.al
- “on the outer llope- of the embanlment:. :




4

‘;,\T L sk Soil Formation

- ‘liu soil formation or st ure of the bottom ahoulci

be relatively tight to avoill excessive 1iquid loss due
to percolation or seepage. Soil borings and tests to
determine the characteristics of surface soil and sub-
soil shall be made a part of preliminary surveys to
select pond sites. Gravel and limestone areas must be -

‘vom‘d_ . . :

.h:col-u:ton

| 'l.ho abiliey to maintain a satisfactory water level in

the ponds 1is one of the most important aspects of _
design. Removal of porous topsoil and proper compaction

" of subsoil. improve the waterholding characteristics of

the bottom. -Removal of porous areas, as ‘gravel or sandy.

- pockets, and replacement with well-compacted clay or
other suitable material may be indicated. Where excessive

percolation is anticipated, sealing of the bottom-with.a

, . clay blanket, bentonite, or other sealing material should .

be given consideration. \

9.3 Influent Lines

Material - = o
Any gensrally. accepted material for underground sewer - _
constyuction will be given consideration for the influent
1ine to the pond. The material selected should be -
adapted to local conditions. Special consideration must -
be given to the character of the wastes, possibility of
septicity, exceptionally heavy external loadings, abrasion,
the necessity of reducing the number of joints, soft '
foundations, and similar problems, _Surcharging of the

sewer upstrean frouffjhe inlet manhole is not permitted.

Manholes

A manhole shall be installed at the terminus of the out-
"£411 1ine or the force main and shall be ‘located as close

‘to the dike as topography permits and its invert should be

. at least 6 inches above the maximum+operating level of the

pond to provide sufficient hydraulic head without -

- surcharging the mashole..

: 9%.31
D~ _ e
gA
.




9,33 Influent unu

Influent linn lhonld be locnt:ed along the bot:t:om of
the pond so that the top of the pipe is just below the
 average elevation of the pond bottom. This line can be
- placed at sero grade. The use of an exposed dike to
- . carry the influent line to the discharge points is pro-
- hibited. as lueh a structure will impede circulation.

' 94.3(0 Point: Of Dilcharge L o ;', -

o ; The influent: line to a single celled pond should be

' ' S ' aessentislly center discharging. Each cell of a multiple
- ecelled pond oporated in parallel shall have its own

. . near center inlet but this does not apply t:o those cells

following the primary .cell when series ‘operation alone is
used. Influent lines or interconnecting ‘piping to

- secondary cells of multiple celled pdnds ‘operated in’ ‘

series may consist of pipes through the separating dikes. '

(Section 94.43) Influent lines to rectangular ponds o

.., . should terminate at approximately: the third point farthest

' . from the outlet structure, Influent-and effluent piping
L 'ohould be located to minimize ohort’-circuicing within t:he

' S %.35 _mcu L

ﬂn l.nlct l:l.nl olull diechlrge horizontally into a shlllow,
~ saucer-shaped. depression which should extend below the .
pond bottom not more t:luln t:he diameter of the influent pipe _
pluolfoot:. : o o . o a
R ' 94,36 Di-eherge Apron |
T e ‘!lu end of the discharge line should rest on a suitable
LT . concrets dpron with a minioum size of 2 feet: square. .

910.6 (Norflow Structuru And Interconoecting Piping

g

96.61 umrm

Inurconuctiag piping and overflows should be of cut
iron pipe or corrugated metal pipe of auple size, -

[T




N “Overflow structures should consist of a manhole or
- -7 bom >ed with multiple-valyed pond drawoff lines
L L 'or an adjustable overflow device so that the liquid
T . . ’.level ‘of the pond can be adjusted to permit operation
P : R “at depths of 2 to 5 feet, The lowest of the drawoff
~ 1lines to such structure should be 12 inches off the
_ bottom to .control. eroding velocities and avoid pickup
, of bottom deposits. The overflow from the pond , - :
-during ice-free periods should be taken near, but below,
the water surface to release the best effluent and
insure retention of floating solids, ‘The structure-
' ‘should alsé have provisions for draining the ponds., A
LT - . locking device should be provided to prevent un-
LA - _ suthorised access to the level control facilities.
& ' - when possible, the outlet structure should be located
R *  om the windward side to. prevent short-circuiting,
o : ' Consideration must be given in the design of all
structures to protect agsinst freezing or ice damage
under winter conditions. o _

. 9%.43 Inc’o'rco'mcgm Piping »
e ' . Intexcomnedting pipins for multiple u;‘nit installations

.\F e operated in series should be valved or provided with
e e . _ other arrangsments to regulate flow between structures
T . o and permit flexible depth control., The interconnecting
A Y ‘ pipe to the secondary cell should digcharge horizontally

near the lagoon bottom to minimize need for erosion
conttol msasures and should be located as near the
‘_dividtn_. dike as construction permits,

95. - Miscellapsous
 'The pond area -_ihill:b“‘ enclosed with a suitable fence to preclude - -
1ivestock and discourage trespassing. ‘A vehicle access gate of -
- _sufficient wideh to accommodate mowing equipment should be
‘provided, All access gates should be provided with locks.
o m:opruu ltm should be px_'évi.dad along the fence around the
pond to designate the nature of the facility and advise against

Y
95,2

13




95.3

95.4

mmc

Provhi.au for flow measurement shall be provided on t:he
inlet and outlet. = . o

Liquid Depth Opom;.iw?” IR

Opu-n 1iquid depth is influenced to some extent by lagoon

area. since circulation in larger installations permits
'tclt.r 1iquid depth. The basic plan of operation may also
influence depth., PFacilities to permit operation at selected

‘depths .between 2 and 5 feet are recommended for operational
-flaxibilicy, Where winter operation s desirable, the operating
" level can be lowered before ice formation and gradually _
-increased to 5 fest by the retention of winter flows, In the

spring, the level can be lowered to any desired depth ‘at the

' _time surfece runoff and dilution water are generally at a

gisum, Shallow operation can be maintained during the spring

-+ WiEh
s he fall, the levels can be lowered and again be ready for
S _;f tion of winter ll:orage. , |
o ) o o [P ,,Q_,':’_' T, (._,‘,-v...g. . ““%fe‘::.‘""
95.5 m‘m mimt ' N nE 'T-?- (e ptienn © W
. See ueuon 46.6. Lo ‘
I
A
w . 97 .

45

‘outllly increased depths to discourage emergent veget:at:i.on.



- SLIDE EIGHT

~ SLIDE ONE

SLIDE TWO

SLIDE THREE

SLIDE FOUR’

SLIDE FIVE.
- SLIDE SIX

SLIDE SEVEN . |

— s

- SLIDE NINE . - -

", SLIDE TEN

2

This slide shows what cou]d easi]y resu]t if-a lagoon

51te were 1gnored
1.
2.
3.
s
75

Livestock drinking the\wastewater
. “. '

_Fences down.

Sidewall s]opesgdeterioréted:r '

Mosquij toes.

. Weed growth.

. Floating sludge.

- v

Note the bad s1tuations

A close-up view of the bottom of a c]ay-]ined lagoon

’
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The clay was allowed to dry beforé the lagoon was f111ed.ﬁ?f

The potent1a1 for severe leakage exists 1f this “drying"fl

A typical'"contro]",structure.i- ho

~ Looking into one type of cont

.occurs after a clay-lined pond is constructed .:

structure The depth

-of -the- lagoon is contro11ed by the number of "gates“

“ Another rqctangular gate'control~structure;t{f .

in place.

'Foperator do?

4

Ju‘The Qate:ingpiége‘l?

-

LI y

‘Note the shape of this;gate: -

..Note'thejvee notch?ihothis?structureq,v

'This pond fs covered wzth duckweed
(Page E- 1)

- The structure.in;ﬂh%chuthe'previous'ggte is:used..’; ;

oy . N

What should the



-2 -
1-_t§LIDE‘ELEVEN A' 'i This floating mat should also be removed.:

SLIDE THELME ‘This lagoon has been lowered to about the one foot

© level. What problem can the operator anticipate?

" SLIDE THIRTEEN | ~The:depth'gauge in the previous lagoon-the operator

can make little use of this gauge.

SLfDE FOURTEEN‘ “ ";Compare_this gauge to the previous slide. Note how
| ‘easily it can be.read. i ’
h.SLIDETFIFTEEN . A depth-gauge similar to the previous ohe. The gauge

A @3 R : ', , is graduated in feet and tenths of feet, not in inches.

Riprap has ‘been p]aced on the downwind s]ope The weeds

'\ : P o " have been allowed to grow uncontr_oHed. however,

- SLIDE SIXTEEN - -._ Some lagoon oueratcrs are fortunate enough to have . -
T | trecording devices invaddition to depth gauges;; This
1sha_one-week circular chart‘which has recordeu the first"
' o three”days of f]ou,for the week. It is not part{cu]arjy'
"_}?i - o ]:;r; fi_ imbOrtaht that you cannot read the‘rate of‘fjova What is:'
S o f o impcrtant‘is the red ]ine which the meter'jg tracing.
:‘}; Notice the'f]ow has been nearly constant'for'the three
h day Very few commun1ties have waste f]ows th1s constant.
In fact, the float which was recording this f]ow was found .
to be stuck Just because the meter is tracing a flow QOes

not mean the meter is accurate The fToat.shou]d be checked -

.Sf??:;;_f“:'"~f:_‘" :Q;Y‘\.'iﬂregularly




w4 ‘SLIDE‘SEVﬁNTEEN-' . Trails of this type are a tell-tale sign that rodents
| ' ¥ - may be a problem e '
. SLID;lﬁiGHTEEN_, . Holesiin the slopes of the lagooniare another trouble .

sign.'lNotice the corn leaf. Itliasn 't blown there.

S ' L : J? . : -
SLIDE NINETEEN - . Another hole in the side slope. ﬁ-i
| o N L

. SLIDE‘THENTY o When holes are burrowed at the wa;eg line, wastewater
R ‘may be ‘drained from the lagoon ? :

-'_.SLIDE:THENTYfONE-t,- - Emergent weed growth and a muskrat are two problems in this"
' | ' lagoon A passing muskrat is no great problem by himself :
The problem is. real when the. slopes become criss crossed

' - R with burrows.

;:uf . $LIDE THENTY}THO o This at first glance appears lagoon in .good shape.
Lo ;ﬁ SLIDE;THENTY-THREE , A closer Took reveals a sever erosion problem. This'l
A . "‘?_..";‘. B : ! :
B " lagoon had been constructed w%th a, “one foot layer éf

N i ) l

SRR clay to "seal" the bottom and’ sl1des The_seal is no
L Tonger .intact R L ; S

'71' . SLIDE THENTY%FOUR o Theseféﬁbpes have not been properly maintained This
j.pg‘i'”rhw - | | ‘ type deterioration lends to. mosquito infestation

ST SLIDE_TNENTY-FIVE- The operator is confronted with a pond that has been
4’,,'T-f" / O overfilled.. Possibly he wasn' t able to calculate reserve =
1j.;l, g } .”capacity; B i '

wa
0
re—s
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- SLIDE- TNENT,YQSIX X This type of riprap is not agiVisab]e. W_eed control is
y : [ _extremely difficult and mosquitoes could be a problem.

. & |
- excessive growth on the slopes.

SLIDE TWENTY-SEVEN | This type of_ riprap is e%:e]'lent;to _prevent efosion and

49
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OXIDATION LAGOCN - PROBLEN 1

. Itevmm.s. IF PoND HAS BEEN ICE mm, IT Has Tumen ANAEROBIC,

| mu. BE OF suoar mnou 3- 30 mvs). .

2 Camscrm N . |

A IF NO PROBLEMS ARE CREATED, TAKE NO Acrmu. |
'n. Pm SUPPLEMENTAL AIR - SGDILM NITRATE, MECHANICAL oa‘:"-mFFusen AR

(Cmnsmmmntmxoumrmr.) ,
Samuw Nxmrs 100#/AC FoR 3 DaYs, THEN

R SO#IMZ Foa 7nAvs L

] '--.bhm-ea NarrooommAmm
1 Comcnou» S |
. & NoAcTION xrmwsmrcmm-hwmwscmewnsw._
Ao sml.aem\l. AIR - S«mm mmms, nsochL R DIFFUSED AIR,
c lbemsxmm:r | |

Mmmmsamoﬂwacwmss
| llm R _ ' S ._' ) ’

| Imsmm. Aocmsm. sEAsmm.Lom, PROCESS mmee Tms IS THE
R mmmmmmm«s

| Mmawﬁamvamm,mymBm

50




.
® _iA. "Flmmnmmmra SOURCE OF (Maa.om / \ ook
Co . B ACTIVATE eveReENCY PLAN BRI

¢ Am SUPPLEMENTAL AIR - Swlm N j_‘_j'"‘;plvFFusen onbﬁcmmcu. Asnmw.
D, RectRowaiovmy weip, 4 - o BT
R Gl.nmwms INFLLENT - mvwmwnmeom

"';.i’g,,ammm o R«nmm e
Q. eru su.mss 50.) mll. ' :
B Hiawy sn.neoamrsu m\m
&mscnw s ™ T
. -hoo SlPPLBElTAL._ R
Ol.mmm-: mrua&
- (LAGoms ARE NOT " WELL SUITED TO THIS SITUATION)
. “'Bl MOHIG cunmes MY au.w mro PND, R
lkmvmsrmm o A |
RIS Gmuse R O'IHER M’RG’ERLY ms-mrsn ORGANIC souns.
LA Bl.te-w.aesmv aesu.r m CFFBJSIVE newmsanoa
- B RS, mv HARBOR BOTULISH ORGANISHS cmsme TOXINS TO asmsawaslm
BT | rosmsmmm RESULTING' FISH l,(lLL.- T

-

T




3 Oow.cnm , S ;
. A Bmx—w wrnmmmma, meu PRESSURE mse
“ Dzsnss T0 REDUCE BOTTOM sumss
<

Em.osms Gamm a= Vmous Gnmsns | .
. nvmm OR OTHER ZOOPLANKTCN, |
D | Srmw-uxe OREANISMS,
\é c Onmm.nmes. o B
B "2.‘--EfFEc|s |
o Low D.O. n@(:ro omsurnou BY CRGANISMS,
; MAE POPULATIONS MAY BE DEPLETED, | -
S Nuxsmcs Flm EMERGING FLIES spmms TO lmamms Nemaomow .

. SR 3 'Cmcnm | o < ‘\ o ~
A NoAcTIoN IF o mn.aas ARE CAUSED - | USUALLY wxu. RWN ITS célsz S
o "'i‘_'lﬁmwz CARE.OF ITSELF, o
B ’-Nmm. El.évmw oF PH mv ELIMINATE zoomuxrou xr n:y BECOME
e ‘Smxw-n.ue "CREMISHS - DIBAN-8 HAS BEEN USeD.
op Mipees - Insscncmes Pmmlm, ABATE, SURSBAN, FBII‘HJGV.
f‘ﬁicx mm LocAL Aumoames aegous USING,

Acw Favatrmou
S A Smr-w . o |
Sl B Toomwmxmsm IECIRCU.ATHN.. T
' o m.mus POINTS 'OF mrweur msom SPREAD. sunss ot TDO ™N,

K I ) . ) ! L .
e . ) . .
N ‘o P . B N L N
" L e ;
T e s . s
i 0 " A L
A FuiText provided by Eric il .




L D‘memmm. T
SEED lm o |

. C'M TO Slm INLET TO ALLW SU.IIEE BUILI].P AND STABLE ANAER@IC
Dlmlm. ' . ",“

, :'{53: |




L LA - -Pmmz' S
® e VEEWIN e
A Anumc (lbors IN HATER)
INVAsz FROM mqmncu.mu Pamzen._' L

e T Tooswmm.l.. | |

s 2 Efrscrs |

Bmcxs SUNLIGHT Pmermnm -

I‘hv cmss 00O0RS |
_ Imnm ammnou AD cmwunou
o _3."Ccm£cnou KEEP 3' OF WATER IN PONDS |
>  Hereicipes - TRIAZINE EFFECTIVE (CLEAR mm Aumoamss)

B Camrais - nsrnewsour. -

’ c‘- WA A REVOVE BY HAD,
n.__ IRAIN #D REMVE,.

> Use uamlcwe PRIOR TO FILLING, |
lhmoa .S, Bawo TeLEVAR OR' KaRvex (w’om)
FILL RAPIDLY FROM Nemav STREAM, .
 FILL First Poun THEN msamse 2' T0 sgcoun POND mn mvwe FLOWS
0 BOTH, S
Eumum SHALW an SHELTERED AReAS (1.E. <3')

"

™




e oL
[ - .

Iwm Pmmmu RO semms OF DIKES. S

ad
i

S 3 Gam:nm |

rlmmrrmmus.

S Pooammrmmcsormren LINEAREA Y

'2'. EFFECI'S | R
A HosauITo HARBERAGE AT WATERLINE,

. Bowine: CUTTINGS COLLECT ON POND SURFACE, -
Lsmescnsennvnespaomenmrsmnmses, -
- IMMIBIT REAERATION 4D CIRCULATION IS OVERHANGING POND,

M'TH.MTALFALFA. REEDCANARYGQOH-ERL(NG-ROOTED ’

,,'8; SPOT KILL WEEDS WITH HERBICIDE, N
~ PerLy. HERBICIDE To AN AREA 1’ sBovE AD 1’ BELOW NORMAL NATERLINE
10 PREWNT nm.m WITH MOWING AT WATERLINE,

, : ":.j‘



H-.'-EXCERPTS FRM "MINNESOTA POLLUTION CONTROL AUTHORITY LAGOON MANUAL"

(To be used w1th Section J)
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SECTION I

‘PUBLIC HEALTH ASPECTS

BN
L

‘L-1  .PUBLIC HEALTH ASPECTS

4--------—-----—-------—---— N N

STABILIZATION PONDS, LIKE OTHER NASTEWATER TREATMENT

'FACILITIES, MUST BE TREATEDAHITH CAUTION AND RESPECT FROM A
_SAFETY AND PUBLIC HEALTH STANDPOINT BY OPERATORS AND THE GEN-
'ERAL PUBLIC ALIKE. THIS MEANS“THAT STABILIZATION PONDS MUST

':BE UTILIZED FOR THEIR DESIGNED PURPOSE ONLY, AND NOT FOR PUB-

B uc necmmon.

THE RELATIVE AREA OF HATER SURFACE OF STABILIZATION PONDS

CIS INSIGNIFICANT IN COMPARISON TO THE MANY NATURAL BODIES OF -
4OPEN HATER IN MOST AREAS. IN SOME AREAS, HONEVER, STABILIZATION
lijOMDS REPRESENT THE ONLY SIZEABLE AREA OF OPEN NATER AND HAVE

E,BEEN SOURCES OF ATTRACTIOH TO CHILDREN AS NELL AS ADULTS FOR

_RECREATION PURPOSES. INCIDENTS OF BOATING, ICE- SKATING, EX- I'f

 TENSIVE HATERFOHL HUNTING AND“EVEN swrmmc m PODS HAVE BEEN

REPORTED.Y THIS RECREATIONAL USE MUST BE DISCOURAGED AND SAFETY

‘:fPRACTICES ENCOURAGED FOR SEVERAL IMPDRTANT REASONS.

FIRST, EVEN THOUGH THE EFFICIENCY OF BACTERIAL REMOVAL L

”?AS MEASURED 8Y . THE MPN METHOD IS VERY HIGH, THE POSSIBILITY OF

"CONTAMINATION OR INFECTION FROM PATHOGENIC ORGANISMS DOES EXIST -

. ’HHEN one cones m CONTACT WITH. HASTENATER IN' A%*STABILIZATION POND.

‘ ’ y

S:?ch-‘-m? e




b

SECOND, ALTHOUGH MOST STABILIZATION PONDS ATTAIN A DEPTH

~OF ONLY FIVE FEET, THERE 1S STILL SUFFICIENT DEPTH 70" DROWN A

PERSON. ALSO. THE CLAY LINER USED IN SEALING THE. POND BECOMES

“1 2 PERSONAL HYGIENE

- VERY srrcxv NHEN WATER IS ADDED. SHOULD ANYONE FALL 'IN THE POND,;7
’?”ruls CLAY LINER WOULD HAKE IT EXTREMELY DIFFICULT FOR ANYONE T0

“?f_;GET T,

ONE NATURAL FACTOR HHICH DHSCOURAGES THE USE OF STABILI-,

) :ZATION PONDS FOR RECREATIONAL PURPOSES IS THE' MOSQUIT HOWEVER
' “WON A HELL HAINTAINED POND SYSTEM MOSQUITOES USUALLY DO NOT

' ;fCAuss ANY NUISANCE.

ACCORDING TO STUDIES MADE BY THE U S. PUBLIC HEALTH yP

SERVICE, THE DENSITY OF MOSQUITO POPULATION IS DIRECTLY PRO-n
. PORTIONAL TO THE EXTENT ‘OF . WEED GROWTH IN THE PONDS. .wHERE WEED

ILBROHTH IN THE PONDS AND ALONG THE WATER LINE OF THE DIKES IS

< -

’?*;fNEGLIGlaLE AND WHERE WIND ACTION ON THE POND 15 NOT-UNDULY
" RESTRICTED, THE PRODUCTION OF MOSQUITOES IN STABILIZATION nonosf‘

'g,.ls OF LITTLE consequsncst

. Ge RGeS aD oo G an O P an @8 O OF an 4B OB = O OB ‘ ) o . : . ’ ’ .. ‘t"

IT IS IN THE INTEREST OF YOUR HEALTH AND THE HEALTH OF

ITYOUR FAHILY THAT THIS LIST OF DO'S AND DON'TS FOR PERSONAL

'ffuvclsus LS/MADE. USE, IT'DON'T ABUSE IT!
1. NEVER EAT YOurR LUNGH OR PUT ANYTHING INTO YOUR MOUTH

HITHOUT FIRST WASHING YOUR HANDS.

'MPCA-108
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IEFRAIN FROH SHOKINQ WHILE HORKING lN TANKS, ON PUMPS,

TRUCKS, FlLTERS E"C ) REMEMBER, YOU INHALE OR INGEST...

.'.‘7,' "

. go- :
.

"‘ “-.....

e AROUND swoce, wAsHmG DOWN erc.  Dont leAh voug sraegr L

KEEP YOUR STREET SHOES IN YOU# L‘O

. Hu. . | A. _4 .‘_: ” ,;.l N . - . ,Z ’. " v R4 " J "'Ly ‘g\ . . ',,;_.. B

Cooae Ames WEAR Ruaaen or- PLASTEC, cmrso stoves wusnz CLE'ANING‘

me PLANT. e

me FlLTH THAT cou.&crs ON me cchaene FROM mnrv
nmos. SAVE voun Hoxmc TIME FOR LUNCH HOURS OR AT

' 'HOQE.

A coou POLlCY rs nsvea PUT voun umos ABOVE voun COLLAR':
wnen WORKING: ou Am PLANT EQUIPMENT. ’

DON'T. WEAR YOUR WORK COVERALLS OR RUBBER aoors ro THE
B ommc AREA. e L

ALHAYS HEAR YOUR RUDUﬁR BDOTS HHEN NO\I{K]NG IN TANKS,

SHOES. -

*v YOUR su-loss*-mk ummc THE 2, W i
ON: THE FLOOR omvoun |;oue. }a M .' “'.' L

Auwrs cn.em ANY zqur msu'r s?ucu As SAFET! BELTS’, mumsss, :
rncs msxs, GLOVES, nc., AFTER usmc; wou O’R’*‘sQMEONé A f oy &

mv wmr’* T0" UsE I AMIN. SOPCIPLRAE WERMEPEE S ._  o v

HAVE A COHPLETE CHANGE QF. _C&OTHIQIG 'TO WEAR N,L'IEN” GOING ot

IV

4 ,‘ *’, R

our PUMPS, nmounc nosts on wueu wonm

;’?'v ;'-\',_‘ C
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L 4 . . Y]
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"% . f . |
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1
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’ R T3 Avow PUTTING ON won;pc GLOVES WHEN YOUR HANDS ARE oumr _'

‘*!{;2 wASH‘ﬂ}fH"PLENTY*OF‘uATER“OR “TAKE A SHOWER " IMMEDIATELY

CoRE AFT;R ae:uc SPLASHED WITH SLUDGE OR ANY CHEMICAL - DON'T i

~iL f
o =
o _J .

f 13. - DON T JUST WASH YOUR HANDS BEFORE GOING HOME, NASH YOUR

FACE THOROUGHLY TOO

JJ; ‘ X .
T HEAR A Hhao HAT NHEN HORKING AROUND MANHOLES OR LIFT STA-5”:
"‘;' .. .1-. . "" . -. A\‘,' - & f‘ Tt e : . T . o

S T”'TIONS"- S S

I

fﬂf;;gpg}giﬁu KEEP YOUR FINGERNAILS CUT SHORT AND CLEAN AS THEY ARE .

ﬁgEXCELLENT CARRYING PLACES FOR DIRT AND GERMS

L

YI5?Té5' SAFETY ;,"‘
a::f"'*§7*=-" .

-~

oo R |
‘ “ﬂ;ﬁl Tﬂug MANUAL WOULD NOT BE. COMPLETE UNLESS SOMETHING WAS

A SAID Apour SAFE}Y a :

s . .., R “] .c" ’. - - .

| '~14~;~”' Tuﬁ“wAStEwATER AND. POLLUTION CONTROL INDUSTRY HAS. THE
b 3 Yl .
. i>uxcnssf EM?LOYﬁE ACCIDENT RATE OF ALL INDUSTRIES IN THE UNITED-

S STATES, A 1967 “ATER POLLUTION CONTROL FEDERATION SURVEY SHOWED
T O

g
‘s OA ! N

\THAT wASTqutsa svsrsns HAD AN INJURY. RATE NEARLY EIGHT TIMES.

‘ THAT OF THE GAS UTILITY INDUSTRY NHICH HAS MOST OF THE SAME

‘.]yAZARDs._ THE: INJURY RATE FOR WASTEWATER SYSTEMS WAS OVER Slx
AN \k;HALF TIMES THAT OF THE AVERAGE INDUSTRY AND NEARLY 25

';jﬁ’Eﬁi\FNT uoas<quN THAT OF THE vsnv wonsr AMONG. THE INDUSTRIES o
{”fi?époarlnc TO THE NATIONAL SAFETY. couuch | '

S0 ... MPCA-110-
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‘7j.~ RULES wn:cn SHOULD BE FOLLOHED BY A wASTEwATER TREATMENT EAc-j*”

HE Hl LL ATTEMPT TO BRIEFLY OUTLINE SOME IMPORTANT SAFETY'--

ILITY OPERATOR._f“

T”Aé sszR HAINTENANCE SAFETY PRECAUTIONS.- '

REMOVE AND ﬁEPLACE HEAVY MANHOLE COVERS CAREFUULY

“T[AND ONLY. wlTH THE PROPER TOOLS._ AFTER REMOVAL, LAY
- THE COVER FLAT ON ' THE. GROUND AT LEAST THO FEET AWAY -
T“FROM THE OPEN MANHQLE. “'-*?:;L "n"‘ o

 DESCEND. INTO ANY MANHOLE cAUTIOUSLY. TO GUARD. AGATNST:;”TanE

ij_SLfPPERY, LoosE, c0RRooEo, BROKEN OR OTHERWISE .
.QEEECT[YE.STEPS OR-RUNGS. REMEDY sucn DEFECTS IM- o
,ﬁEotATELv, TOGETHER WITH ANY: CRACKS OR BREAKS: lN

>

THE MANHOLE HALL.

’-'f{TREAR AN APPROVED TESTED SAFETY BELT wlTH ATTACHED

-'.f"r.nab .z/-"

. R;TTLIFELINE wHEN ENTERING A SEWER.IIIIIII--.-'--":l;.ix.
“7A,Q~Ar LEAST Tuo MEN SHOULD STAND av (OUTSIDE THE MAN-~ |




HOLE TO HANDLE THE LlFELlNE lN CASE OF EMERGENCY

' .. EXTRA LENGTHS OF ROPE MUST BE READILY AVAILABLE . ’
o, ASSIGN A TRAINED PERSON T0 supsavgse THE CLEANING ;;w_;;;;;

~ AND MAINTENANCE OF 'SEWERS AND ALERT ALL OTHER PER-
:LSONNEL To POSSIBLE HAZARDS AND T0 PRECAUTIONS
| .;'AGAINST THEM. -] e _g?g
,s:ﬁ*eaecr BARRIERS AND snch AT A SUITABLE DlSTANCE
" FROM. OPEN. MANHOLES 10 ALERT TRAFFlg comnuc FROM
ANy DlRECTlON THAT MENEARE AT wonxé

‘B. quanNc STATION AND STABlLlZATlON POND SAFETY PRECAUTIONS ..
| ~'11 MAINTAIN A HIGH LEVEL OF GOOD HOUSEKEEPING. = THIS
| lNVOLVES KEEPING FLOORS, WALLS AND EQUlPMENT FREE  »

S FROM DIRT, GREASE AND DEBRIS . KEEP TooLS PROPERLY o
» - - sroneo WHEN NOT-_IN USE. MAKE MINOR REPAIRS TO X
R srnucrunes AND: APPURTENANCES lMMEDlATELY T0 AVOlD

o FURTHER DAMAGE AND POSSIBLE ACCIDENTS o

Ny 2' KEEP WALKHAYS CLEAN AND FREE ‘FROM SLIPPERY sua-
AR STANCES.T ‘LF ICE’ FORMS ON WALKS, APPLY SALT oR SAND o
LL}{:{E,,ﬁ’fﬁdh'l. on covga wnrn EARTH OR ASHES THAT CAN BE REMOVED.
. PR LATER. - __' : IR ’
ﬁ”i.fiﬁ;f BE ESPECIALLY CAUTIOUS wnsn WORKING WITH AN ELECTRI-

CAL DlSTRlBUTlON SYSTEM AND RELATED FAClLlTlES NEVER
VORKON ELECTRICAL EQUIPMENT AND WIRE WITH WET HANDS N

on uHEN | CLOTHES OR. snoes (ARE WET. ALWAYS WEAR Apnaof irj -

. MPCA-112
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o 'PRIATE SAFETY GLOVES FOR ELECTRICAL WORK. NEVER usE
1"?fﬂ S A swlrcuaox FOR ANYTHING OTHER THAN A swlrcueox.

KEEP ALL PERSONNEL SAFETY_CONSCIOUS_BY REMINDING

THEM oF SPECIFIC SAFETY INSTRUCTIONS. sucn INSTRUC-"
T ~ TIONS SHOULD' INCLUDE INFORMATION ON HOW TO CONTACT
c 'i;.. o .;THE NEAREST MEDICAL CENTER AND FIRE STATION, RESCUE
. © TECHNIQUES, RESUSCITAT!ON AND FIRST AID rscnunquss.¢
5. MAKE CERTAIN THAT A SUFFICIENT NUMBER OF CAPABLE _
:  PERSONNEL WITH PROPER EQUIPMENT ARE ASSIGNED AND
PRESENT wususvsn IT 1S NhCESSARY TO PERFORM. ANY _i
| :HAZARDOUS wonx. . B |
6. AvLIFE Passeavsn MUST BE USED NHEN usruc A BOAT
R L oN STABILIZATION PONDS . ALSO, NEVER wonx ALONE AROUND
F’ R THE_PONDS TO. PREVENT onowumc AND omsn Accwsurs |
S " ONE OF THE nsquraeueurs FOR. A POND: OPERATOR SHOULD
 BE THAT HE CAN swln AT, LEAST 100, FEET IN NORMAL WORK

-----

| “CLOTHING.,;; “ ;ng.;~ﬁ |

g 7.~\NARNING §xcus SHOULD BE . INSTALLED NEAR DANGEROUS .
. " MAGHINERY. on AT ANY LOCATION INVOLVING A STUMBLING ;7"
".;HAZAED.- THE SIGNS SHOULD BE oesrcueo AND: LOCATED . i

.70 CALL ATTENTION 70 A SPECIFIC DANGER AND onscasr1o~:5;.'
"ﬂ"nusr se usso IN DETERMINING THE NUMBER AND PLACEMENT

; k.3
OF SIGNS SO PERSONNEL HILL PAY MAXIMUM ATTENTION TO

.—'".
-

"'._Q,T surrtcteur ane EXTINGUISHERS (UNDERNRITER'S LABORA-

”roules APPROVED) SHOULD BE PLACED IN READILY ACCESSIBLE

a

MPCA-IIB :ffﬁ,ﬂ;
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bedmaus. T T

€ BODY INFECTION AND DISEASE SAFETY HRECAUTIONS.,,-

w"11;-.TREﬁT“ALt“CUTS—_SKIN—ABRASlONS“AND—SlMlLAR 1NJUR1£9~*m-w4~fw94
| ~PROMPTLY. wHEN woax:uc WITH WASTEWATER, THE SMALL- “
| EST CUT OR’ SCRATCH 1S POTENTIALLY DANGEROUS AND
B SHOULD BE CLEANED AND TREATED IMMEDIATELY WITH A 2%
e SOLUTION OF TINCTURE OF IODINE. |
_lfé,j"SEE A DOCTOR: FOR ALL xuuualss. o o e
..... 4“;,3;"'Pnovxoe FIRST AID TRAINING FOR ALL PERSONNEL.‘ '
4. BE INNOCULATED FOR NATERBORNE DISEASES, PARTICULARLY
| ‘:”.TYPHOID AND PARATYPHOID FEVER. KEEP A RECORD OF
Sl ___'7W3?';VALL IMMUNIZATIONS IN AN EMPLOYEE HEALTH RECORD TO
S ﬁlifﬁ51f fAssuaE YOURSELF OF RECEIVING P TO DATE BOOSTERS,
| | o  fg;:ffKEEP FINGERS out OF NOSE, eves AND MOUTH BECAUSE THE
e s 4”VHANDS CARRY MOST INFECTIONS JIN THJS FlELD oF wonx. |
J:JG.LEAFTER wonx, asroae EATING AND AT OTHER CONVENIENT
' ;f TlM£s, WASH HANDS THOROUGHLY WITH PLENTY oF SOAP
,71fAND HOT HATER. - KEER FINGERNAIL$ snogr AND- REMOVE .
‘;;;fALL DIRT AS OFTEN As. POSSIBLE WITH A NAlL FILE, oapl §
:;::;A sr:rr, SOAPY aausn. '1 1 , a,’“'-“-sj. .l' ;f;if*‘-.f;gT.
.iffj;  lN LABORATORY wonx, USE PIPET BULBS RATHER THAN. THE .{'1f;

T

: ,;?fﬁ,"ff13 L,nyouTH 50 AS NOT T lNTRODUCE CONTAMINATION 0 THE
i nourﬂ.l DON'T DRINK WATER ﬁ&on LABORATORY GLASSNARE., S

';PAPen cups SHQULD ae Pnovnoeo lN LABORATORIES FOR.

weca-u T




o MIXTURES SOMETIMES ACCUMULATE IN SEWERS AND MANHOLES
. . WHERE ORGANIC MATTER HAS aeen DEPOS I TED AND HAS UNDER-
_GONE. DECDMBQSLILQNA;_IHE ACTUAL - HAZARDS FROM SEWER_GAS__

| EXIST IN “THE EXPLOSIVE AMOUNT OF METHANE OR IN. OXYGEN
o oerncxencv. - | |
‘2, jgu;gglgg, CHLORINE cAs,kuxcn 1s lRRlTATlNé T0 THE i
. c . ‘j“eves, aesvnaAroav TRACT AND oruen MUCOUS MEMBRANES, ;
;¥f:f}ii" ; . MAY SETTLE tN-Low, STILL AREAS. THE GAS ESCAPES BY . -
| © LEAKAGE FROM chtnoens AND FEED LINES AND' anos lTSE»
4_'HAY TO THESE Puhces. L - ',E+

mrN
e

SAFETY PRECAUTIONS TO FOLLOW lN SlTUATlONS NHERE THE PRESENCE OF |

- GAS IS POSSIBLE SHOULD INCLUDE: a8 _
N g};;f 1. PROMIBIT suoxtnc AND_ OPEN FLAMES. IN AND: AROUND OPEN.
l.f?l;'_ﬁ3Elix7‘i;{;EthANHOLES, SEWERS AND WETWELLS, AS GASOLINE oR. Perao-;__g
SR - LEUM VAPORS ,ILLUMINATING GAS AND METHANE ARE COMMON

o ;ftn THESE AREAS.‘ use ONLY. P:&MISSIBLE EXPLOSION |
“‘EPROOF LIGHTS, ELECTICAL leruaes, MOTORS AND OTHER . -
niMTEQUlPMENT INSHLL SUCH DANGEROUS AREAS. e
2.0 MAKE PERIODIC CHECKS FOR GAS LEAKS IN_CHLORINE aoons

'ffﬂﬁggffj}fjjﬁf;:'ﬁ;ro PRECLUDE ACCIDENTS. _ E
s 'E'Jg';veurtLArtou SHOULD BE PROVIDED WHEN ENTERING "WET wELLs, =

lLlFT srArnons, cnuoaxns aoons AND MANHOLES.

' *lfiff7fﬂ};ffuﬁ« use oxvceu oertcxeucv INDICATORS AND RAVE GAS. MASKS
L7 WITH ANTOp SUPPLY ON HAND WHEN woaanc IN. ANY LOCAT[ON
THAY HAS A POTENTIAL GAS HAzAno,~;' T



| R N USE EXTREME CAUTION WHEN HANDLING CHLORINE. THE TEST.
. T . FOR 'A"CHLORfNE LEAK IS TO SOAK A RAG IN.AMMONIA AND
HOLD IT IN. THE AREA OF A suspecreo LEAK. IF A LEAK.

HAS OCCURRED, A HHITE CLOUD WILL EMINATE FROM THE AM-'
9" _ \

”“M0N1AQ§0Ang RAG.

R THE TYPES OF SAFETY EQUIPMENT WHICH A wASTEwATER FACILITY

B suouuo HAVE ARE AS FOLLOW |
_'1. 1oerecTro~ EQUIPM:;} (FOR GASES AND OXYGEN oerrcrencxes).:
 g'2. _MAsxs (SELF CONTAINED AIR PACKS FOR OXYGEN DEFICIENCIES).
3. SAFETY HARNESSES, LINES AND HOISTS. ~ - L
'-ﬂ.; PROPER Pnorecrrve CLOTHING, FOOTNEAR, AND HEAD GEAR..

’5.¢ VENTILATING EQUIPMENT

g L 6:, NON- SPARKING fOOLs..'
B N comumcmrous EQUIPMENT.
| 8. PORTABLE AIR BLowen._f. |
: :9.  EXPLOSION Pgoor LANTERN AND oruen SAFE. ILLUMINATION.»

| 1 10.vLNARNING sxens AND 'BARRIERS. . )
' 'f;ﬁgjll., EneRcENcY FIRST -AID KITS.., f o
a2, PROPER FIRE EXTINGUISHERS..” L |
| fi;;._eve HASH AND suowen srArrons IN LABORATORY AREAS. *
; ;<”1u;?fsAFETv GOGGLES FOR wonx IN LABORATORIES AND 'OTHER.

" DANGEROUS AREAS:"
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® ADDITIONAL_SQURCES_OF INEORMATION
W - NEW YORK MANUAL, CHAPTER 14

= WPCF, MOP_§1, SAFETY_ IN WASTEWATER. WORKS
| = TEXAS MANUAL, CHAPTER 35 .
- SACRAMENTO STATE HOME-STUDY COURSE, CHAPTER 12.

N
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° sml_uzmm POND OPERATION -

Hmo-msx Acnvmes

,Rmovme DEBRIS FROM CHANNELS
o lhmxmmxsmnm .
| 'Itmvxm vsemnm :NEXT TO Euzcmxw. WIRE .
" WORKING IN BOAT S
| Noaxms WITH SHITGHES IN AUTGMATIC POSITION

Sancssornmesn
| AcmwAsTF.s
.~ g 'Gmrmw\nmnvoamcr o SR
_’-Ewcmxmwxm ' |
| ‘Eusa'mcn. wmes IN mw AREAS
Pm:cmss o '
| _"Movxmpmrs R L o
__,"Pssncmes -
* SHORT' CIRCUITS _
Sumsnv DIKES -
'Surmvwm(s
o Soi smuuzsas
| Tolc o
Ww"s B
_-{_-f‘tllmmmcurrna.vm ¥
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s

Sounces oF Ueer (cmrmsn)

ADEQUATE uemus
 BarrIcaes

'ENCLOSED ELECTRICAL WIRES
FIRE-FIGHTING mmznr
FIRST-AID KIT

Lsz PRESERVER |
- Lockour 'raes,uo KEYS
PROTECTIVE cLOTHING
RarLmnes -

SAFETY EQUIFMENT IN BOAT
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T . ANSHERS TO QUESTIONS .

. : . A ‘ ;

-Section A
i H1. 2 - 3 feet (Page A1)
. ' | 2- 1 'fOOt for every 4 fOOt”' R e " . . (\ .

. - N S - ' - . .
3. Cell 1 - 330 x,575/43,560 ‘ :
. _PJ‘

5 acres
Cell 2 - 5 acres

| ;'Cell 3 - 380 x 380/43 560

3.3 acres

VTota] - 10 3 acres

e 7Secfion B ', - . 'f . B - o )

1. anaerobes (Page B1) . o
-Z;PﬂFacultatiVe (Page Bl)

*ﬁ'-Aerobes (Page 82)

. .0 4 pounds (Page B2) . .

3

4 :

'5,; Afternoon sunrise (Page B5) ' o lk - LA
6. Oxygen'(Page.BG)‘

7. Pathegens (Page“éB} | -

8 Fecal cq]ifdrm (Page BB) ‘ " ' (' \ ;/7"

163




..4'

.

O U oW N
. e e e

SOV U B I N s
L ] [ ] ) L ] [}

Section D o
1.

Control of liquid level (Page Dl)
Rite of effluent discharge ?Page D2)
. - Scum control (Page D3 : .
Odor control (Page D4
Flow measurement and recording (Page DS)
~ PH (Page D6) @
."Alkalinity (Page D7)

Three, four (Page 02)

“Low (Page D5)

Above (Page D6)

.. 72,000/650 = 111 gallons per capita per day _
. Cell.1-380x575x1x17. 5/12 = 136,562 gal. per inch
Cell 2 - 136,562 gal. per inch '

"cell3-380x380x1x75/12=902509al perinch

Section E ' .i |

-

A

O 8 W IN
[ ] L ] [ ] [ ] L ]

90,250 X 36/900 000 = 3.6 days

136 »562 X 12/130.000 = 12.6 days
‘Low,(Page DZ)_ ST oy
- 10. " '

BelOWf

b
487,

Edges ¢ or shoreline (Page E1) S

_Organic ‘overloading

Algae’ bloom

Excess pond depth .

High watey temperature

Winter freezing : _

.. Toxic wastes - ¢ .

No (Page E8)

Section F

1.
2.

8 x 100 = 800 pounds (Page Fl)
4 x 4. 5= 18 pounds (Page Fl)

7'1'" {



.".Section 6 ,
1. Centrifugal (Page 61)
2. Air-lock (Page GZ)
qwé. Air-Tock (Page'- ‘ﬁ_
4
5

. - Rattle, vibrate, or run hot (Page GZ)

. - Compressed air bubbler sys tems (Page 63)
Recirculated water systems

Floats .

Electrical probes

Sealéd submerged pressure bu]b systems

J
NBWN
L ] * [ ] L ]

6. Several turns one-quarter (Page G9)

7. Plug (Page G9)

~ sections H and 1 ‘
. . 1. Sun'rise,mid-afge_moon_' (Page H3)
2 G]ass (Page Ha4)
. 3. 1. Sample (Page 1)
. 2.- Test (Page I2)
3. Compute results (Page 12)
. 4. Record results (Page 12)
RS 5. Interpret results (Page I3)
- 6. Report. (Page 14) N
4. 0.036 x 8.34 x 175 = 52.5 pounds BOD per day
5:’_Series
300 x 400/43 560 = 2.75 acres
0.031 x 8.34 x 212 54.8 pounds BOD per day
54.8/2.75 = 19.9 pounds BOD per'acre per day .
Parallel ' - |
2 x 300 x 400/43,560 = 5.5 acres
54.8/5.5 = 10%poynds BOD per acre per day.

o » 1
S A
3 : M .
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W T A,

¥

FiNL 'E"“" ST

- '- 1 A one-acre lagoon will provide wastewater t,eatment for

| people s P ST I R e |
2. A lagoon 1s discharging effluent at 200 6., M.. Raw wastewater 1s flowing - 4
ihto the lagoon at a rate of 200.000 gallons per day Nill the level of L |

the Jagoon go .up, go down, or‘ "eHIain Constant? é" »- L

3. Conplete the follomng B . o o ‘

R

pounds .

' A. 1 gallon of water =

\ B. lcubic foot of water‘- SO gallons.

.C. lacre='__ square feet

D 250,000 ga)lons per day ~ __ - MeD. -~
4, A lagotg:)n-receives 100 pounds of‘ raw BOD per day. The lagoon removes''92% of

' _the BOD before diScharge. How many'pound_s o_fl BOD per jdal)i are disehar_ged? o

(4

‘5. A conmunity has a two-cell lagoon system All raw wasteWater is flowing

into cell one.. Flow from cel] one then enters cell two. The overflow from

cell two is discharged This vlould be called e k operation
= (series or_parallel). 4' o

6. What are the two maintreaSons f'or'having stabilization ponds securel_\_r _fenced,.

g , o
i,’

Algae growth in a lagoon is treaf,ing raw domestic wastevlater is a ’

\l-'

Y

sign (goOd or bad) N : | - 7.

A 8. A conmunity has a two-cell lagoOn system The lagoons have a)total surface

: area of 7 acres. Theu *goons ife r‘eceivmg 350 pounds of BOD per da,)l

Would you consider this system ty be OVerloaded? (yes ¢* no)

!: Hhatis the BOD Toading? _____
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11,
12.

13,

14

.'ﬂ 15?
16,

17'
18.

19.

Tl
A lagoon has s]opes of 4:1. This means . that the 1nf1uent end of the lagoon ‘

s four times deeper than the- effluent end (true or false)

A orie-cell lagoon has a total vo]ume of. 1 500 000 ga]]ons .The aVerage daily
f]ow 1into the lagoon is 12 500 ga]]ons per day What is theqaverage detention

time? L days R S

Nhat.ls genera]]y the cause of rooted weeds in a lagoon?

A community with a popu]ation of 840 has a three-ce]] lagoon treatment facility
The flow into the 1agoon facility-is 115 ga]]ons per capita per day. Would you

lCOnsider that to be a reasonable flow for this community? (yes or -no)

. what is. the total ‘flow in ga]]ons per day? )

Genfially, ‘the minimum operating depth for a lagoon is
feet. ' |
| organisms are especially sensitive to low pH conditions
" How can an air locked pump be corrected? ' L e

‘Raw wastewater with a BOD of 150 mg/1 is flowing into a lagoon.. The average

dai1y flow is 45, 000 gallons per day; How many pounds of BOD per day,are
f]owing into the lagoon? : S

RO

Why are lagoon dikes genera]]y rounded at the corners? - .'@é;;f

It is early winter The lagoon is beginning to become ice covered ~ Should the

depth of the lagoon be nearer 2 feet‘in depth or 5 feet in depth?

- .

~ g

. .
‘A contro] structure has a weir built into it.~ what is the purpose of a weir?

i



L

2.

N

‘100
o dom 3 |
A 8.34

"~ B. 7.480r 7.5

4.

5.

6.

‘ (:.' 43,550

JIF 0 250

8 pounds per day

Series

. Keep out livestock

- Deter trespassing (keep out peop]e)

o 12,

4'-';“ ) _18.:

19.

0,

Z{ilG°9d’] |
BN | . . .
'ﬂ.'.‘SO poumds BOD per acre per day "
:'f9. Fa]se
0. 120 days |
ST § N Pondydepth is;top shallow ’
2. Yes i | |
96;600~ga110nS'per day p‘
13, 2 or 3 feet h N
"IQQ AAerobic
f15. -Bleeding air from it '
- 15. 5 _ u ,
.-_ 17;v‘To‘minimize'aecumulations of f]oating‘materials‘

2 feet
_To measure f]ow

Up |

34 000 gal]ons per day

FINAL EXAM ANSWERS




