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HISTCRY (& SEWAGE TREATMENT IN LINCOLN -
By D. L. SErickson

Althcugh the Municipal Government of Lircoln has been operating a
Sanitary Sewer System since 1888, and there has been a Sewage Treatment Plant at
Iincoln since 1923, the Municipal Covernment did not eunter the field of sewage
treatment wmtil 1957.

This apparent persdox is accounted for by the fact that the Sewege Treat-
ment Plant was built by Sanitary District No. 1 of Lencaster County and cperated by
that Distriet until September 1, 1957 when the District deeded the plant to the City
of Lincoln.

This Sanitary Distrdet i3 a separate public srency organized under an Sct
of the State Legislature of 1891. Under this fei the functicn of the Disirict was
limited to the control of flceds in the Salt Creek Bssin., The bounderies of the
District wers largely confined to the City of Limcol:n.

4 great change in the size, powers aend activitles or ihe Samitary District
wes brought about by the legislature of 1919 when it passed an Act which provided for:

1. Specific power to the Distriét to tuild and operste a Sewage

_ Treatment Plant. |

2. Tae District was glven power to alter or rclocais City =ewers

~ to comect with those of the District.

3. The District could enlarge its boundaries by anm election if

the questions received z majority of the combined and total

vote in the originel district and the territory proposed to
be added thereto. Thls provision, which geve Lincolu the
oreponderance of vohing power, seemed necessary to compel the
ad jecen’ independent suburbs of Havelock, Bethany, University
Place and College View to ccooperate and participate in a

comprehensive rlan for sewage treaiment for ithe entire commmity.
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At an alection held in 1919 the District was enlarged end plans began
to formilaete for the gbatement of the sewsge nuisance in Salt Creek, which was
becoming very objectionsble. Toe City of Lincoln commenced the construction of
an initercepting sewer alcong the east bank of Salt Creek from South Street to 24th
& Theresa Streets and the District employed consulting engineers to study and report
on a Sewage Trestment Plant.

This plant wes ccnstructed by the Diatxrict at 24th & Theresa Streets,
located northeasi of the State Fair Grounds, and placed in cperaiion in 1923. This
plant had a cepecity of 5 M.G.D. and cost spproximetely $370,000.

This Sewage Treatment Plent was provided with baffled, hopper Lolicmed
orimery and secondary tanks, sepersted by, and each ccmnccted by sludge pipes and
scun wiers to 2 control sludge digestion chamber. At the design rates the sewage
was detained in ithe primery ond secondary itanks a perdcd of 45 minutes each, giving
a total tank pericd of 1} hours.

The sludge digesticm chamber hed sufficient capacity to store the sludge
for a period of 3 months when the tanks were operating at maximim capacity,

From the setiling terks the sewage flowed to 2 dosing chembers, located in
& sprinkling £ilter bed, 300° x 600'; filled with 6 feet of rock.

In 1937 two 70 ft. dismeter clerifiers with 13,5 ft. sidewalls were con-
structed and f:!.oating covers were installed on 6 of the digesters for the purrcse of
collectlng gas. 7 | .

In 1941 a 65 £t, alameter digester with 28 £%. sidewalls with floating cover
for gas collection was constructed. The filter bed was also rgconstructed by chenging
to 8 rotating distrivutors and by washing and grading the rock.

- In 1952 a mew pump house was constructed which was equipped with 3 new
10 M.G.D. punps and mechznieal screens. An additional clarifisr with 100 fi. diameter

and 13.5 £t. sidewald 2nd a new 385 fi. diameter digester tank with 29 ft. sidewalls
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were construcied. Thls new digester wes provided with heat exchangers and 3
circulating pumps to circulate the sludge in the digester.

By this time tha plant had a firnm capacity of 20 i.G.D., 38 compared with
the ariginal capacity of 5 M.G.D., and the total plant investmeni amounied io spproxi-
metely $2,000,000.

During the 30-~yesar period elapsing since the construction of the Intercepting
sawers, practically no additional sewer capacity hed been provided. While these sewers
wers entirely adequate as to capaclty at the time they were comstructed, due to the
iarge incremse in population In the area and the inersased usege of water per capita
oceurring sinece 1923, this situation hed changed so thal ceriain porticns of the inter-
cepting sewer became inadequate to serve peak filows and the remaining portions were
Just barsly adequaie. This wes manifested by the fact that during pssk flows, sewage
backed into industrial bulldings nsar "N" Siree=t and residences from "N to Socuth
Streets. During certain peek pericds sewage rose to the top of menhboles soutna of
Van Dorn Street and overflowed onto the adjacent aoil. 4As an emergency measure it
became necessayy during ceriain pericds of the yeer to resort to bypassing certain
poz;biops'of the sewage flow into Salt Creek at Van Dorn Street, "N Street and "R®
Street. vicusly this was not a gﬁcd situation from a public stardpoint, In a joint
report by Walter Cosle, Sanitary District Engineer, and D. L. Erickson, City Engineer,
in 1954, this situation was called to.the aitentlon of the City and the Senitary District
and recompendations were made what a consulilng engineer be jointly employed for the
vurpese of meking a detalled engineering study s.nd report on the addiiional sewers
that might be required and an estimate of cest of their construction. Attentlon was
also cailed that the lack of definite un;ierétanding betwzen the Distriet and the City
as to the responsibility of eech agency for ihe constructicn, opereilon and maintenence
of any sewege facility was not conducive to effectlive plamning, nor the efficient

expenditure of public funds., It was recommended thai the City and the Distriet enter




intc a formal agreement &s to the jurisdiction of responsibiiity of each agency
toward the conmstruction, operstion and maintenance of all of the trunk sewers in
tha entire Senitary Sewer System.

In sccordance with this reccumendation, the $ity and the District employed
consulting engineers for such a study and report. The comauliing enginears conflrmed
the insdequacy of the iﬁtercepting sewer system snd reccumended a program of scme 20
miles of supplementary interespting sewers, varying from 127 to 60" In diemeter,
which were estlmpated to cost ‘,% miilien dollars, and suggested that conslderstion
be given to the establishment of a sewer use fee to finance this program.

Although the Home Rule Cherter of the City of Lincoln did not suthorize
the City Coumeil to imsue Sewer Revenue Bonds, 1t was discoversed that ihe Supreme
Court of Nebraska hed ruled la 1951 in a Grand Island case ithat the matler of sanliary
sewage service was a matier of statewide concern, therefore, ithat & boms ruie City
could issue Sewer Revenue Bonds under a State lew which suthorized all cities and
villages in the State to issue such bonds. -

The Bond Attormeys who were consulted by the ity relative to the matier
of issuing Sewer Revenue Bonds indicated quite sitrongly thet the dvplication and
overlepping of suthority and fuaciions in the sanitary sewer fleld between the Sanliary
pDistriet and the City of Lincoln was no% a gccﬁ situation and inight Jeopardize an
advantageous sale of Sewer Revemie Bonds.

After a‘series of conferences belween the City Councll eand the Sanitary
Pistrict trustess, an agz'eemem was reached that an attompt would be made Lo gecure
State legislation suthorizing the Senitary District to turn over to the City ‘the
Sewage Disposal Plant and all existing sami_.tary gewege trunks, intemeptors , malns
and laterals, which had been ccnatrucied by the District. The 1957 Legislature passed
such an Act and on Avgust 19, 1957 the District amd the C14y entered into a formal

agreenent for such a trapsfer of functons end property, which becare effective on




September 1, 1957. Accordingly, on this date the City of Lincoln tcck over the
operation of the Sewage Treatment Plant and scoe 46 miles of sanitary sewers built
by the District. The addition of this amount of District sewers brought the Cliy
Sanitary Sewer System up to 264 miles, with an original cost of $3,500,000. In
making this chenge ell of the District persomnel directly employed at the Sewage
Treatment Plant wers retained by the City, Ineciuding Mr. M. S. Fltzsimrons, who had
been Superintendeni of the Sewage Treatment Planit for mauny yeers.

Concurrently with the aforementioned series of confarences with the trustees
of the Saniltary District, the Clty made a study of the cosi of operating the Sewage
Treatment Plant and the integrated Samiitary Sewer Systiem, together with the annval
fived charges of a proposed Sewer Revenue Bond Issus in the amount of 3% milllen
dollars, to finance the coat of constructlng the recomeended additicnal intercepting
sewers. This siudy disclosed that this combined cost would be approximately $5CG,000
per year. A detailed study of the customer accounts indicated ithet a sewer charge of
approximately 50% of the water bill, with cer{a:!.n variations, would produce this $500,0C0.

Accordingly, in June, 1957 the City Councll sdopted an Ordinance imposing a
sanitary use charge against all premises, both inside and outside the Qity Limits,
served by the City's Sanitary Sewer System.

In the case of residential users the charge was to be 50% of the water bill
during the winter quarter, which amount would also epply to the remaining three-guarters
in the yesr. In the case of non-residential users the sewer use charge was to be 50f
of the water bill each quarter or month during the year, with the further proviso that
in caseé whers a portion of the water passing through the water meter vas not ﬁa@&ged
into the Sanitary Sewer Sysiem, the user could install sewage meters to measure all
gawage digcharged into the sanitary sswers and that sewer blllings would be made at
the rate of 50% of the applicable water bill, using tha sewage meter readings in lieu
of water meter resdings. In actusl practice, however, in all such instances the
customer has elected, with the approval of the City, to install sub-meters to measure
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the water that is not discharged into the Ssnitary Sewer System and the customer
sewer use charge is billed cn the difference between the readings on the magter water
meter and the sub-water meter. In addition the Ordinence provided for a minimum
cherge per month, varying from 50¢ for a 5/8¢ meter to $35.00 for an 8" meter.

Mer the Orcdinance there wes crested the City Senitery Sewer Depariment
for the purpose of psrforming ths functioms of the sanitary sewags collection, ireat-
ment eand disposal, and charged with the administration of the provisions of the
Ordinance, all under the dirsction of the City Council and the Director of the Depari-
ment of Parks, Public Property and Improvements {Director of Public Works). The
Ordinsnce further provided for the uiilization of the personnel and the facilitles of
the City Water Department to bill and collect sewage use charges and to conduct such
other edministrative and business affairs of the City Sanitary Sewsr Department as
the Director might direct.

The City Watezf Depariment impediately commenced setting up seme 33,000 sewer
use accounts snd was successful in completing this operadion so that gll of these
accounts were rendered & sewer use bill, effective July 1, 1957.

The sewage use revenue produced by the residential e_tccoun‘-‘.s vary closely
approached the cstimated amounts from ihis class of customers. In the case of non-
reaidential customers, however, the revenus produced was some 350,000, or 20% less
than what was estimated. _ A

As & result of this decrease of sewage use revenue, the City hes been come
pelled to temporarily curtail its interceptor sewer program to 3 million dollars
instead of 3b millien dollars. A 30-year term serial 2} million dollar Sewer Revenue
Bond Issue wes sold in Novembar, 1957 &t en average interest rate of 3.97%. Contracts
totalling $2,021,827 have been ewarded which, together with right-of-way, englineering
and miscellansous expense, produce a total present commitment of 32,214,122, It is
proposed in the next few months to sell an additicnal Sewer Revenue Bond Issue in the

apcunt of $500,000 ard to complete this $3,000,000 consiruction work by the summer of 1959.
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(An article in the Engineering News-Record, Febrmary 3, 1921)

Settling tanks of the semarate dlgestion type, o which sewage
1g pumped from a receiving basin and from which the effiuent nasaes
to eprinkling filters, conatitute the main element of sewage-works
recommended o rerve 2 saritary district comprising the city of
Lincoln, Nebr., and four suburbsin. towne, the amount of sewage hav-
ingz become toc great for adequste dilutlion in Salt Creek. Thia
plant will treat all the sewage discharged above the works at 27th
Street and for about ten years there will be ample dilutlon for sew~
age entering below thet point. Vhen this latter sewags lncreases
to such an extent ss to cause a nuissnce, settling tanks may be
consiructed for the two suburban towns of Havelock and Unlveralty
Place, to be sunplemenied leater by sprinkling filters if necesrary.
The sbove statement is summarized from a Tecent renort by Alvord &
Burdick, conaulting engineers, Chicago, on the vroposed sanitary
dgiastzrict.

Lincoln and the focur suburban towns have a populationr of T0,000
and more than 100 miles of sewers or the senarate system. With the
extonaions to be built this year nearly 100 ver cent of the pooula-
tion will be served, The daily sewerage discharge of the entlre dlas—
triet 1s about 45,000,000 gallons nearly 80 per cemt of this belng
from the Clty of Lincoln, It is estimeted that by 1950 the pepulation
w11l be 175,000, the daily sewage discherge 13,000,000 gallions, end
the area increased from 8,000 to 23,000 a2cres by extasnding the eily

1inite.,

The sewage 1z typieally domestic and varles from fresh to 2 man-
imum age of five hours. Salt Creek has a minimum flow of 50 sec,-I%,
and during a considerable part of the year 1t ir a nulsance oving to
odors and devosits. The orincipal requirements for the efTiuent
of the sewsge-works are thet 1t must be stable and ocforlers apd
reasonably free from suspenied matter, varticularly coarse mater-
fal, It is cornsidered that further refinements, 1f involving addi-
tional exnense, are not warranted.

To abate the oresent nuisence, an intereepting sewer is being
tuillt narsllel with the creek and will be extended to the new nleni,
As all sewace will have to be pumoed to give 2 gravity flow through
the plant, the interceptor will discharge into a 125,0"0-gallon two-
 commartment reservoir to sunnly the vvmme, which will ba driven by

electric motors and controlled automatically by floste. This inter-
ceptor is designed with sufficlent capaclty for 1550 conditions,
Put the sewege-works sre designed for the conditions of 1930, with
& poonlation of 100,000, in order to allow for nossibls dovalopment
in methods of sewsze treatment, A dlagrammatic section through the
plant 4= shown in Pigure 2.

The type of tank opronosed is adavted marticularly for such condl-
tions as those at Lincoln, where the sewage if domestic and relative-
1y fresh and will form considersble quantities of both sludge and
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scum, This type was dasigned first by Mr. Alvord for the plant at
Magison, Wis. (cee ¥ngineering News-Record, Sept. 11, 1919, p.510),
end waa used later for the naval tralning station 2% Great Lakes,
T11. As ghown in Fig, 1, it inciludes haffled, hopner-bottom
orimary and secondary comnartments senarated by a sludge digestion
chambter, azch comvartment being connected to this chamber by sludge
ploes and scum weirs. Each of the six tanks will have a working
canacity of 1,070,000 gallons daily, with a detention of U5 mihmutes
in sach commartment. This totsl detention veriod of 1% hours is
sufficlent for reduction of about 7H per cent of the solids, tmi

is not 50 long as %o make the sewage too stale for eccnomicsl
subsequent treatment.

From the tanks, the sewage will flow to dosing chambers in cixr-
cular sprinkling filters 375 feet in diameter, two of which will Dbe
gufficient for conditions up %o 193N, when the tank effluent will
be at the rate of sbout 4,500,070 gallons daily. The beds will be
six feet deep, filled with broken stone ranging from 3 in. size at
the bottom to 1/% in., at the top. They will be equivped with cast-
iron distributors and risers having nozzles spaced 1P fset centar
t¢ center., Secondary sedimentation is believed uvmnecessary in
view of the a2mount of dilution available, It is pelnted out theat
the £ilter sffluens will carry practieally the seme amount of duepended
ms3%er ag the tank effluent, or 20 per cent of tha%t in the raw sevage,
but that these sollds will be finely divided and as etable as ths
effluent,

The recommended nlane of the enginesrs have been adooted, and ths
city will extend the intercepting sewer to the plant at an estimated
cost of $1%0,000,00. Thie will be done under the directicn of
George W, Bates, city engineer. As the city and four indepsndent
suburben towna will be served the sanitary district already men=
tioned has been orgsnized %o build snd owerrte the works, The cost
for & nlant sufficlent for 1930 conditions is estimated at $330,000.00,
with an annurl onerating cost of $12,500.00, '

Three other dlsposal methods were considered, but thé cpersting
corts were considerably hlgher, althongh the activnted-~sludge pro-
cess rave a lower conatruction cost. For tanks and cand filters
the estimated coneiruction cost was $5°5,800 and the annual onerating
cost $15,400,00. With the sctivrted-sludge nrocess vreceded by tank
tTentment the comsiruction cost would be $250,000.00, and for an
activated-slndge alone it wounld be $212,000,00, The corresnonding
annuel onerating costs would be $UU,800 and $77,700, as compared
with $12,500 for the olant as adopoted, Fixed charges ars not con~
aidered in any of the estimstes,




