Grouting for the Ba umga rtner
Tunnel in St. Louis
By James W. Rush
St. L ouis, the “Gateway to the West,” is in the midst of a
lar ge capital pr ogr am to impr ove its entir e wastewater
collection and tr eatment systems. Under the auspices of the
Metr opolitan St. L ouis Sewer Distr ict (MSD), the $3.7 billion
Capital I mpr ovement and Replacement P lan is alr eady under
way, mar king the lar gest and most expensive capital pr ogr am
MSD has ever under taken.
MSD was for med in 1954 and star ted oper ation and
maintenance activities in 1956 in an ar ea r oughly compr ised
of St. L ouis City and the por tion of St. L ouis County east of
I nter state 270. Most of the r emainder of St. L ouis County
was annexed to the Distr ict in 1977.
MSD's r esponsibilities include the inter ception, collection
and tr eatment of wastewater, as well as stor mwater management. Cur r ently, MSD ser ves a population of appr oximately
1.4 million with mor e than 400,000 accounts.
MSD’s cur r ent boundar ies cover 525 sq miles and encompass all of St. L ouis City and appr oximately 90 per cent of St.
L ouis Count y, which includes 92 municipalit ies. MSD
cur r ently oper ates eight tr eatment facilities, tr eating an
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aver age of 291 million gallons of sewage per day, and is
r esponsible for oper ating and maintaining 9,630 miles of sewer s. MSD has 311 miles of sewer s pr edating 1890, and
another 524 miles of sewer s mor e than 80 year s old.
The District’s duties include the interception, collection and
tr eatment of wastewater, sanitar y sewer maintenance,
stor mwater sewer maintenance, floodwater contr ol, pump
station operation and maintenance, monitoring of industrial
waste, issuance of pretreatment discharge per mits, engineering
design and specification, rehabilitation of sewer lines, plan
review and approval and the issuance of connection per mits.
Part of the overall Capital Improvement and Replacement
Plan included the constr uction of a new wastewater treatment
plant and the elimination of a treatment lagoon that did not have
adequate capacity for cur rent or future flows. In order to transport existing flows from the old treatment lagoon to the new
facility, MSD needed to constr uct an interceptor sewer.
The tunnel — the Baumgar tner Tunnel — involved the constr uction of a 200-ft deep, 12-ft diameter inter ceptor sewer
thr ough r ock.
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The tunnel str etches for mor e than
20,000 ft , connect ing t he out dat ed
lagoon wit h t he new Mer amec
Wastewater Tr eatment P lant located
near the confluence of the Mer amec and
Mississippi r iver s.
In addition to conveying flows from the
lagoon to the new treatment plant, the
tunnel was designed to pick up flows from
Mattese Cr eek and other water sheds
along the course of its alignment. The
tunnel is planned to extend another 5,000
ft to allow MSD to eliminate two additional plants — the Fenton and Grand Glaize
wastewater treatment plants.
Frontier-Kemper, E vansville, Ind., was
contracted to constr uct the tunnel for
MSD. In addition to the tunnel, FrontierKemper was required to construct three
access shafts, approximately 30 ft in diameter and five drop shafts, 6 to 10 ft in diameter. Inside the 12-ft diameter tunnel,
crews placed 96-in. diameter carrier pipe.
The ground conditions proved to be difficult for the contractors. “That was our
biggest challenge in constr ucting the tunnel,” said J im Nickerson, project manager for Frontier-Kemper. “The ground conditions consisted of a shaley claystone
that required a sur face grouting program
(completed by Hayward Baker, Odenton,
Md.) to grout a curtain around the tunnel
excavation prior to mining.”
To bor e the tunnel, the contr actor
chose a Wirth TBM capable of installing
rock bolts and probe drilling. About 4,000
ft of the tunnel alignment did not require
support, while the remainder rock bolts
on 5-ft centers.
The car rier pipe was 96-in. ID reinforced concrete pipe with a T-Lok liner.
The pipe, supplied by I ndependent
Concrete Pipe of St. Louis, came in 12-ft
lengths and was hauled into the tunnel.
Once installed, Pacific I nter national
Grout was subcontracted to grout the
annulus using cellular grout supplied by
Cellular Concrete LLC, Allentown, Pa.
The fact that the tunnel was a deep tunnel with limited access meant that the
concrete had to pumped long distances,
including one stretch of 12,000 ft.
“This type of gr outing was r ar ely
used in the 1980s but is now fair ly typical for linings that ar e not cast-inplace,” said Patr ick Stevens of Pacific
I nter national Gr out. “The advantage of
cellular concr et e is t hat it can be
pumped long distances; it allows the
elimination of access shafts.”
Pacific I nt er nat ional Gr out used
Mear lcr ete L iquid Concentr ate supplied
by Cellular Concr ete L L C, Allentown,
Pa. When mixed with cementitious mate-

r ials, Mear lcr ete cr eates concr ete in
which air is the aggregate where the air
voids are unifor mly distributed as small,
homogeneous, non-interconnected cells.
The air content may be var ied to pr oduce densities fr om 20 pcf to 120 pcf
with compr essive str engths fr om 20 psi
to mor e than 2,500 psi. The air cells ar e
intr oduced into the cement slur r y by
means of a separ ately gener ated stable,
micr obubbled, aqueous foam.
The Mear lcr ete L iquid Concentr ate
is used at the jobsite by mixing it with
Por tland cement, with or without fine
aggr egate such as flyash or sand, with
the impr egnated aqueous foam. When
the cement paste sur r ounding each air
void or cell har dens, the foam is stabilized and cellular concr ete is cr eated.
Advant ages of cellular concr et e
include:
• L ow cost
• E asily pumpable
• H igh slump
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Positive fill
L ightweight
I nsulating
Can be designed for almost any psi
E nvir onmentally fr iendly
Rapid installation
N on-cor r osive
Fr eeze-thaw r esistance
Shock absor bing
Requir es less bulkheading

Because of the ver satility of cellular
concr ete, it is being used in a var iety
of applications including annular fill
and back fill; abandoned mines; consolidating poor gr ound; load r eductions;
br idge appr oaches and mor e. New innovat ions, such as per vious cellular
concr ete, incr ease the ver satility of the
pr oduct and br oaden t he scope of
possible applications.
James W. Rush is editor of TBM.
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