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€9)“FIVE FEET HIGH AND

» Description of Flood Protection Sy
» Scope of Work

* Project Challenges

* Results

* Follow-up Projects

 Where are we now?
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6.75 miles of

Authorized in floodwall, 4.25
1955,

miles of levee,
28 pump
stations, 39
closures

Completed in
1974

MISSOURI

Protects 3,160
acres -

St. Louis

.
JEFFERSON NATIONAL EXPANSION Sponsors - Clty
MEMORIAL AREA

predominantly QRN AR 1 e of St. Louis,
commerc@ LESENG Metropolitan
and industrial, . el St. Louis Sewer

Pumping Station

Protected Area From DISt rICt

about 900

people SCALE IN MILES
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Built to withstand a flood of
52’ on the St. Louis gage.

v

19493 Flood - St. Louis Srwrico Pliotoyiopliy copghét :

Usedd sl g ntissie

Flood of record — 49.6’
(August 1993)

Damages prevented
$680.000.000 ==
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SCOPE O

* Freeboard analysis
- Discharge-stage
probability
- Stage-discharge
uncertainty

¢ |[nterior Drainage
- Pump Stations
- Relief wells

® 44CFR65.10 deals with the
issue of mapping it is not
written specifically to deal
with “re-“accreditation”

* Document that system
elements are in working
order and covered under
documented O&M
procedures.

* A new interior drainage
study would not be
needed.

\_ /

e Floodwalls
- Strength analysis
- Stability analysis

e Closure Structures (swing
and panel gates)
- Component analysis
- Foundation analysis

\_

e Embankment Erosion

e Embankment &
Foundation Stability

e Settlement Analysis
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ORIGINAL TI

O\Iovember,

2010

O‘October, 2010 Final report
Draft report

0 June, 2010

Drilling/borings
complete

aMarch 19, 2010

Project kickoff
meeting
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Several delays

Replacement
gates

High water

Affected
Geotechnical
& Structural
timelines HORNERSS;SHIFRIN



HYDRAULICS

Upper Mississippi
River System Flow
Frequency Study

Stage-discharge
uncertainty
Discharge-stage
probability
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Figure 1-1
Metropolitan Sewer District
Flood Protection Pump
Station Evaluation
Project No.: 360323
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H&H / INTER

.

hASDFﬁnnp Recent TV Relief Wells Physical
Station USACE . !
. : Inspections Rehab and Inspections
Evaluation Design :
Report Memoranda and Cleaning Replacement of Pump
P of Toe Drains Project Stations

(2009)
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STRUCTURA

- Development Physical
As-built USACE Design 2009 Per!odlc of Inspections of
: Inspection
drawings Memoranda Spreadsheet System
Report
Tools Elements
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GEOTECHNI

.

Done by USACE 2909. Original Phy5|§al
: Periodic : Inspections
Shannon & Design . Construction
: Inspection . of System
Wilson Memoranda Borings
Report Elements
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&) SCOPE OF WORK

....
L oF S

Other Scope Items

* Operation, Maintenance, & Emergency
Response Plans

» Certifled As-Built Plans

* Probabillity of Failure and Consequences
Failure Mode Analysis

« Submitted Draft Report in December, 2010
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RESULTS

e Freeboard
H & H ReSUItS e Interior drainage

Structural * Flood Walls

e Closure Structures

Resu ItS e Trigen Energy/Closure C-2

GEOteCh N ical e Erosion, settlement
ReSUItS e Stability, Underseepage
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@) STRUCTURAL RESUL

Trigen
Energy

Former U.E.
Plant
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ClosureC-2
panels and
storage
building
sold for scrap.
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JPROJECT CHAL

Moving target — FEMA policy changes

O March, 2011

New
methodology
| development
8February,
2011

Congressional
letters

Ojuly, 2011

Community
Roundtable
Forum

O December,

2011

Proposed
approach for
public review
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@) FoLLow-UP PROJECTS

« Abandoned Conduit Investigation

* New Closure C-2

* Riverview/Maline Creek Trench Drain
« Additional Swing Gates Analysis

* Trigen Plant Screen Well
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FEMA New Approach - 2013

OMay, 2015

FEMA review
letter.

Nov.-JaQ., 2015

City completes last remediation
project. Certification report
submitted to FEMA.

O April, 2016

Initiate process
to respond to
comments

O June, 2016

Levee Analysi
and Mapping
Plan (LAMP)
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Levee Analysis and Mapping Plan

St. Louis Flood Protection System
City of St. Louis
Missouri

November 29, 2016

The Project’s goal is to prepare a work plan on how FEM
should analyze and map the flood risk behind the St.
Louis Flood Protection System using FEMA's Levee
Mapping and Analysis Procedures (LAMP) for non-
accredited levees.

The Agency understands that the City of St. Louis IS
performing the required analysis and gathering
documentation to gain accreditation for the St. Louis
Flood Protection System. However, at this point in time
FEMA must move forward to create a work plan to update
the flood risk behind the levee, in keeping with its mission.
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Certifying the City of
Flc?(l)d%rotectic))/n Syst

Stephen Randolph, P.E., CPESC, CFM, LEED Green Assoc.
St. Louis, Missouri

ASFPM National Conference, San Antonio, TX
May 24, 2012
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PROJEC

Revised schedule due to high river leve

milestone

original due date

revised due

drilling complete June 10, 2010 September 24, 2010
100% of boring logs to City July 24, 2010 October 8, 2010
'geotechnical lab testing

complete August 24, 2010 October 8, 2010
draft report due to City October 24,2010 | December 8, 2010
final report due to City November 24, 2010 January 8, 2010
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ABANDONED CONDUIT INVES
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Mound City Electric Plant



* Underseepage gradient exceeded current and
original design criteria.

» Site of sand boils during 1993 flood.

» Uncooperative property owner.

* |Intense review by USACE.
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RIVERVIEW/MALIN
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&) TRIGEN PLANT SCREEN WELL
* Cooling water tunnel potential breach.
* |nitial idea was to fill with grout.
* Owner preferred to keep tunnel open.
* Not enough freeboard in screen well.
» Access to site was difficult.

HORNER@SHFFNN
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5. CONDUITS SHALL BE GROUTED ACCORDING TO USAGE SPEGIFICATIONS.

6. BATETY_PROVSIONS SMALL CONFORM TO U.S. DEPARTMENT OF LABOR (OSHA) ANO ALL OTHER APPLICABLE FEDERAL STATE AND CITY
CAWS. ORDINANCES AN COOES.

pryop v

s THE CONTRACTOR SHAU SOLE RESPONSIGUITY To DETERMME THE CONSTRUCTION MEANS AND WETHODS FOR SHORING ANO
§ BRACIHG. OF TRENCHES, A5 REQUIRED. 10 FURNIM SATE AND ACGLPTABLE WORKING. CONDIIONS. — SHEETING, SHORING AND. BRACKG

3 SHALL B oE: IN ACCORDANCE WITH THE TEOERAL OCCUPATIONAL SAFETY AND MEALTH ACT (OSHA).

3

B SOL SAMPUNG WAS DONE FOR TWIS SIE. A COPY OF THE SOK ANALYSES 1S ON SHEETS ACZ & AGD.
0. BIKE TRAIL IS T0 REMAN OPEN DURING CONSTRUCTION. COORDINATE W/ BIKE ST. LOUSS, ROBYN FRANKEL, (314) 863-3575.
3 GROUTING SPECIFICATIONS — 36" PIPE
g < 1. CUT THE PIPE AT A OISTANGE AY LEAST 5 FEET FROM THE FLOGORALL
2. CONSTAUCT A WGODEN O AT CACH GUT DD OF TNE PE, THE FOMUS WL ACY AS BUGIEADS. DUIING GROUT PLACEMENT. LEVE
) ¥ T Tomas w'FACE AND L P WD A GROUT wix (55K RNER 7 WTERAST.
g x 3. w:nw:umrmusm.os{wuumlu TALLER THAN THE LANOSIOE FORMS TO CREATE A NET HEAD ACTING FROM
N S T8 O™ P Pomes bt FASOR T LERST "1 Tl of SR AU ALL DIREETONS PO THE CUY . 0F THE
2 4. THE NOZZLE OF THE GROUTNG HOSE SHOULD BE FED FROM THE LANDSIDE OF THE WALL TO THE RIVERSIDE THROUGH THE REMARING
(4 B non O COMOUIT, ALLOWNG THE RVERSIDE FORMS T0 B FULLY FLLED. BEFORE BAGKING THE NOZELE OUT OF THE LANDSIOE OF
T OO, T ANDSOE TORS Sk T P PLED

THE NOZZLE SHOULD BE BACKED OUT OF THE CONDUT SLOWL

1 IROM THE RNERSI YO THE LANDSOE SonTmuES v
T mro«-orwmmsvoum«.«m

8 Al 7, THE EXCAVATION MAY BE BACKFILLED WITH A FLOWABLE FLL MIXIURE 1O AT LEAST 1 FOOT BELOW EXISTNG GRADE.
NG To This ELLVATION WILL ALLOW FOR THE FLACEMENT OF UP 101 FOOT OF SOL BACKFILL.

gy e
S8 SRS (ot T GO ST i By

GROUTING SPECIFICATIONS 6'x12" BO

0 GuT SLowLY weuLE ConTINUES.
SPOILS OR A FLOWABLE
UFTS AND TAMPED

1. GROUT/FILL TO BE 3000 psi CONCRETE.
2. FILL BOX/CONDUIT TO COVER ANY OR ALL LATERALS BY 1%

3. ANY COMNCCTING LATCRALS SHALL BE PLUGGED ANO MRLED FOR A DISTANCE OF 10"
FROM THE BOX/CONDUT.

4. ALLOW CONCRETE MIX TO CURE FOR A MINIMUM OF 48 HOURS BEFORE DACKFILLING.
5 THE EXCAVATION MAY BE BACKFILLED WITH EITHER THE PREVIOUSLY EXCAVATE

€0

SPOUS O A TLOWABLE. Pl MOTURE "l THE. CCAVATION 15 GACKFILLED WITH THe

SPOILS, TF SHALL BE BACKFILLED N WAXIMUM G LOOSE LIFTS AND TAMPED WITH A
R FOUR PASSES.

6. ALTERNATVELY, THE EXCAVATION sackrnLE FLOWABLE FILL MOXTURE.
15 AL ST Foor BElow EhSTNG. GRADE -u:mumc m TS ELEVATION. WILL
ALow FOR e BACTMENT OF UP TO 1 FOOT OF SOI

Cemaenbar 137207301

]
odz :§§
Wz
wsh
Zi i
_zgz%g
O32
Z §,'A
mgzﬁi

3 2
= [
S g s
o
[ e g
nE 03
= eEmn (%)
28 E° ¢
Sz 22 ]
ﬁ gh g
= o
ve g2 &
L -
&5 3o g
S
= 5 &
= 3'{) &5
O& ~ 7
& <
g © 3
S g
o @
oae. wav 2011

DESIGNED: SR
DRAY JAC
CHECKED: SR

HS JOB NO.1003300
REF. NO.

SHEET T oF

AC1

3

HDRNEF}@SHIFF}IN




c s

o

MALINE CREEK
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An analysis of the USACE Design Memorandums
and the ASCE Journal article by the Chief of
Hydraulics, showed that pump station capacity was
provided to allow removal of storm runoff as quickly
as it would arrive at the line of protection with
storms coincidental with gate closing stage, or for
storms coincident with the design flood, thereby
with sufficient capacity to make flood storage
volume unnecessary.
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PRO

« FEMAvs. USACE
FEMA 65-10 — Design Criteria “vagu
Closures - “according to sound engi
pmptice”
Embankment & Foundation Stability —

“analyses that evaluate levee embankment
Wity mustbe subMIIEL
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« FEMA vs. USACE
USACE — EC 1110-2-6067
Closures — EM 1110-2-2105
. Embankment & Foundation Stability —
=)  EM 1110-2-1902
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. CSI St. Louls

» Monsanto Acid Sewer
» Anheuser-Busch Molasses Line
» Mound City Electric Plant

HDRNEF}@SHIFF}IN



0102

‘

b2 834

HDR’NER@SHIFRII\I



ABANDONED
INVESTIGATIO

Foot of Angelrodt Street
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ORNER & SHIFRI

IRM OVERVIEW

Founded in 1933

Offices in St. Louis, Springfield, and Poplar Bluff
Chicago, and Rochester IL.

90 Employees, 42 Full-Time P.E.’s
Full-Service Engineering Firm:

 Mechanical * GIS/Survey

° Electri_cal  Environmental
* Plumbing » Transportation
e Civil

 Construction Administration
e Structural
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