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Gate Concerns

- Gates constructed inh 1939 dnd have reached end

of serviceable life

* The gate secfion of this structure has significant

concrefte deterioration.
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Gate Concerns

« The steel gates are heavily corroded with visible

steel delamination on the downstrear side of the
aates —

- The Upstream sides of the exposed gates a re

‘heavily corroded in certain areas,
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Stratton Lock Boat Passage Distribution
May 2000 through May 2010
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HNTB Report and Results

Stratton Lock and Dam Life Extension Reconnaissance Study

Summary Report, Prepared for the [llinois Department of Natural Resources,
Office of Water Resources - June 2005

Prepared by HNTB Corporation
111 North Canal Street
Chicago, lllinois 60606

HNTB

mmended Lock Extension |

ommended Over/Under Taintor Gates
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. ILDNR Newsbits for December
~IDNR to Host-O
| |Dam _Lock Expansion and $luice Gate Structure
Replacement: The IDNR will host an open

house on Wednesday, |

en-House-on StrattonlLeck-and

Dec.-14-to-display

~|alternatives for lack expansion and sluice gate
| structure replacement at William G. Stratton

‘ Laock and Dam-on the Fox River-in
" WMcHenry. The open house will be held on Dec. _
- |14 from-4-7 p.m. at the William G. Stratton

| Lock and Dam, 2910 W. State Park Road-in-
S T ‘McHenny: | *
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Gate alternatives

*Rehabilitation of Existing gates




Sample Gate Decision

Matrix

|

Alternative X

Generic Gate

{7 _Score s

Alternative
Weighting
Decision Criteria Factor Score | Weighted
Construction Cost 5 3 15
Fail Safe Capability 5 3 15
Ability to be Remotely Controlled and
Operated 2 5 10
Ability to Operate the gates in manual mode 5 2 10
Routine Maintenance 4 4 16
Hydraulic Efficiency 5 2 10
Sediment/Debris Accumulation 3 2 6
Constructability 3 4 12
Reliability -5 1 5
Public Safety 4 2 8
Ice Considerations 5 3 15
Bulkheads for Maintenance and Repair 5 4 20
Permitability 1 4 4
Life Cycle Maintenance 3 2 6
Total Score 152
Total Score without Construction Cost 137
~Weighting Factor-isr to-Criteria
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| —— |BB880B66660000HB00088568R080E8 | — ]
| A I. N\ |
< / ) .
*Repain existing concrete substructure below elevat
<Remove and replace concrete supersfructure above
- lelevation740.00. . ... .
| *Gate configuration: Five new 13 f1-9lin.- wide vertiq
“|roller. fype gates |
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Rehab of Ex@‘rmg Gates:
Pros, Cons, Costs |

‘Hydraulic efficiency is identical (or-hearly

identical) to existing gates.

« Perm tting is simplif ed

- Addit|onal investigation-of-s

componen’rsﬁiﬁs requur'ed.

- Increased potential for construction
TL.:

change orders|due to hature of repa

« No improvement to debris mana

* No improvement to ice management,

« Anticipate additional future!maintenance as—

Comparedagamsfo’rhe:r‘al’rer'na’rrves I

| $6,640000 |
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~ Tainter Gates: Cons,

Costs

- Difficulty of sealing/at gate sill..

-~ Imprecise elevation|control,

+ Inwinter, freezing of this leakage of water

inside the gate skin adds to the weight of the gate

structure.

The gide an—d--bo‘r’ro:m seals of tainter spillway -
build-

gates may leak, causing spray resulting in ice

up-on the pier walls or the gatesthemselves, =

causing operations problems.

-~ During severe cold; the gates must be moved

‘frequently or they will freeze in place. -

NV

* The gates must supply sufficient current in the
pool upstream to draw the ice to thelgate

RES  $6.,600 000
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Alternative 1

Final Decision Ma

trix for

Alternative 2

Alternative 3

Alternative 4

Reuse Existing New Sluice New Tainter New Hinged,
Structure with Gates Gates Torque Tube
New Vertical Crest Gates
Roller Gates and
Controls
Criteria Weight | Score | Weighte | Score | Weighte | Score | Weighte | Score | Weighte
d d d d
1 |Construction 5 5 15 5 25 5 25 4 20
Cost
2 |Fail Safe 5 5 25 4 20 4 20 4 20
Capability
3 |Ability to be 2 5 10 5 10 5 10 5 10
Remotely
Controlled and
Operated
4 | Ability to 5 5 25 5 25 3 15 5 25
Operate Gates
in Manual Mode
5 |[Routine 4 3 12 5 20 4 16 5 20
Maintenance
6 [Hydraulic 5 5 25 5 25 5 25 5 25
Efficiency
7 |Sediment 3 4 12 4 12 5 15 4 12
/debris
accumulation
8 [Constructability 3 2 6 5 15 5 15 5 15
9 [Reliability 5 4 20 5 25 4 20 5 25
10 |Public Safety 4 3 12 3 12 4 16 5 20
11 |Ice 5 3 15 3 15 4 20 5 25
Considerations
12 |Bulkheads for 5 5 25 5 25 5 25 5 25
Maintenance
13 |Permitability 1 5 4 4 4 4
14 |Life Cycle 3 4 12 15 12 12
Maintenance
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Alternative X
Generic Lock
Weighting

Decision Criteria Factor Score | Weighted
Construction Cost 5 5 25
Navigation During Construction 4 1 4
Navigation in Final Condition 4 _B. . 2D
Future Maintenance 3 4l 1p
Operations During Construction 2 4 -8
Operations in Final Condition (labor required) 4 5 2P
Peak Usage Performance 5 4 2P
Off-Peak Performance 2 | 4 8
System Redundancy 4 3] 1P
Impacts on Other Users 1 5 - F
Operational Training 2 5 10
Total Score 144
Total Score without Construction Cost 119
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« Pilot house structure is required.
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- Higher operational and maintenance costs, although

operations can be reduced to only one lock during ndn-

Ppeak periods to reduce such expenses. |

+ Requires more approach excavations and more

complex guidewall improvements for widened access

*Requires mone approach channel majntenance

dredging.

JCOHSTPU'C'T"'i'Qn access more difficult to and firom islgnd

(river)iside. |

--More|complex vessel traffiq patterns-for lockmaster

to regylate
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Land Side Lock: Pros

« Highest increase in boater lockage tapacity

Ty
.

(246% increase compared to 225% increase for -

lock extension)

* Lowerrisk of construction activity impeding or

Congesfi,ng traffic during boating season.

j__B_-_-_e-s-T facili 'ry-r_'ed'undancy.‘ One lock can remain

operational if second |ock requires maintenance.

~ Alignment able to connect wjith-existing approach

wall, which can remain undisturbed.

~ Consfruction|access easier from land side, pot

‘requiring much work across channel.
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Land Side Lock
Costs

. Highezs‘r disturbance to existing landside site
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® @&

Cons

.

features and utilities) such as parking area, lock house,

sie‘p‘fimc:'&n"dwa'fer'. There is also potential for impacts

| 4.we.’rﬁ|dn'd"'dr'eas. and the existing levee system,Land

acquisition may also be required.

« Pilot house sfructure is required.

. ngher' Oper'aﬁb'ﬁdlmdnd mainftenance, costs, although

operations can be reduced tolonly.one lock during non-

peak periods to reduce such expenses.

+ Possible boat traffiq interferences with sheriff's

'mooring area immediately upstream of lock.

~“More|complex vessel traffic patterns for lockmaster

+to réé’u late.
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Alternative 1 Alternative 24 Alternative 2B
Lock Extension MHew Riverside Mew Landside
Lock Lock
Criteria Weight | Score | Weighted | Score | Weighted | Score | Weighted
1 | Construction Cost = = 25 3 15 3 15
2 | Mawvigation During Construction 4 1 4 4 16 5 20
3 | Mavigation in Final Condition 4 5 20 3 12 3 12
4 | Life Cycle & Futurs Maintenance 3 4 12 2 6 2 G
5 | Operations During Construction 2 3 6 5 10 3 6
6 | Operations in Final Condition 4 ] 20 4 16 4 16
T | Peak Usage Performancs 5 3 15 5 25 5 25
& | Off-Peak Performance 2 4 8 3 10 = 10
9 | Sy=tem Redundancy 4 3 12 5 20 5 20
10 | Impact on Other Users 1 = = 3 5 = >
11 | Operational Training 2 ] 10 4 8 4 ]
- Total Score 137 143 143
[ Total Score without Construction Cost (1) 100 122 122
& Life Cycle Costs (4)

Alt 24 1 Alt 1 Ratio = | 1.04 | Based on Total Score
Alt 24 7 Alt 1 Ratio = | 1.14 Bazed on Total Score without Construction Cost (1)
Alt 2A 1 Alt 1 Ratio = | 1.22 Based on Total Score without Construction Cost (1)

& Life Cycle Costs (4)
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Review of Lock

quaa:l’rles and Co

sts

l
Dual Lock

Existing | Extended
Lock Lock

No. of Boats 4 10 10
/Lockage
Boats Passed/Hour 24 494 58.3
Two Direction
Traffic
Boats Passed/Hour 12.6 28.4 31.1
One Direction
Traffic
Cost $0 $4,300,000 | $6,200,000
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STRATTON LOCK & DAM IMPROVEMENTS - TIMELINE

2012

2013

2014

2015

1=n|F=b|M:r|npr|m-.{m| Jul |mg|s=p|cn|uw| Dec

a0 | FeblMar|Apl |Ma1+ A-.| 1l |nu,;|5=p| et |NW|D|:1:

|Perm|‘tting - |EPA, USCOE, IDNR

| i
:_‘ LOCK DPERATING SEASON ** ;

1 |
[Bidding |

18h | Feb|Mar|ﬁ|nr|Ma‘r|lun| Il |A||;| s=p| lJl:t|NDu|DH:

180 | Fethar| AwlM:"i Jnnl Iul |Ju.|;| S-epl Dr.t|Nu'r| Dec

|Ccnstru ction

| i
'_ LOCKE OPERATING SEASON ** _:

| |
| LOCK OPERATING SEASON == |

i |
| LOCK OPERATING SEASOMN ** |

&% EXISTING LOCK TO REMAIN FULLY OPERTIONAL DURING

CONSTRUCTION
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|

Sequence
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. /—19 TON (38,000 LB) CAPACITY
. / 120" BOOM RADIUS

PHASE 2 —

\. COFFERDAM
PHASE 1 % N
¥ /" COFFERDAM ™\

ACCESS
\  BRIDGE

SUEVIVEVE\

tmmv.m ".'

"'Phaégl is i *magenm

Phase 2 |S m Qf‘een
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Lock Cons

'Sequence

truction

tages

1-3 during first non-boating

Seasd

14}




Lock Construction

e I
d .-...-" - [:_I_.i:' __-"-. ke
.-'.l-_.-".-__ PR " __,i—ll A ___"‘-u__-'-..
.-'.-_ P .-".-I_-"‘II-.-__ | _f-"'- . = __‘-"'-
M Ty A
t:-{\:-l- .-._..-.-l-_.-'.-.-"..-."'.-ll_'h.-" 5.\%__-‘._‘- .\-"\-. .\-‘--.\__
wq{ -".-_-".-__ s - H__-"'___-"-._ﬂ'-;ﬂ'
£ L — S .
== P | .
J ' 1‘4 1A-Install upper dewatering
f-——_3—_——-3 bulkhead .
rJ% 13 ——— 1B-Install cofferdam wall
L]3Z[ L____1 T o
P DA LTy for lower monolith
. F————H )
r-—-—-1 F————1 tl)C—Ins‘rall earthern stability
PN =il <%, 1D-Dewater existing lock &
- Irea




Lock Construction
Sequence

P
P4
.'I"E--{i'%.
W,
#}} -"x'{"-.x'-.-"'-.-"'-.
k. N T w
_ll."-"'-_.-"-h-""- {--'x--'x--' __-'-u__-.'-.'}é,. 7 lower.
- s L
.-'_,.--"'_.- }._a {Fﬁ'-.-"'-.-" ___-'-.___-'-.__d;- ZA_ExCClVClTQ fOr' =
o P W% N . 7
.-".-_-"'_.-.-.-"_,.l i xﬁ-.__"ﬁm;}:ai monollfh _ | . |n|vAvl°r'.
N t%ﬁﬁ “+ 2B conS’-'-'"“'f R
® F———— olith |
p—— FIZIZE  gate mon” heet pile walls
et r——-1 2C-Install shee i
L L L—___-Ll tension-of lock
TG e Fo--—4 for ex Aadhbl A
 m—— C_———T  chamber ek flodr and
— -1 - u Construct loc
UE———‘J_E B % 2D-Co - |
2. = *:F*’fﬁ strut sysie---_ supplemental
.:Ef.-\._-%" Ry ] -"_,-.l-_-"-_ _.-'--.-":ﬁ:-.%';E Cons-l-rluctsupp )
--"-5' -:--., Tl P - in( bGSln
R e i *qﬂfjf,:,jf,ﬁumg/empfy 9
'-.-"'-.-"-L..-"-"' I ' "'_..- -"'__,."" :
LI I I 1'{ ¥,
Rt } I. h‘-\. .ll"..i'llnlllI B
"H.I I'-‘—\__ .\-\-:-h\-‘-\.\. i |I
% ~—d —
é =| I =~ :
[ i _
iﬁ;}f‘“ﬁ ~_ | |

STAGE 2



Lock Construction

& -"} £
LA |:1E:|_| a5
__."'-_.-"-_.-"--.-".-_ __.,:-‘ o | r:p__ ,__.-"' "'--‘-"-.-“a.,
n __.-.-_.-"-l_.-".l__ T, I P xxf‘{‘
&8 "-_.-' .:"' "E. '-._--' R "
PR o L LT _ﬁ}
s "'___"'. T T Y
g &£ F R L e
€. — =] R
%%f .3.--'-—-.5:', R 4
————4 F————
o A
[C_ L1 ~C———_1
LI1ZZCO E—___1
| - +d -F——w_
H-  ——"
T

3A-Install
port

emptyi

ng

3B-Install
3C-Backfi

forebay area

filling §
| lower

port

3D-Rewater-exist
and extended lock area
3E-Remove upper

ing

dewatering bulkh¢ad
3F-Remove portio

h of

lower cofferdam
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Lock Cons

'Sequence

truction

‘Stages 4-5A during

boating season




Lock Construction

Sequence
| TR

STAGE 4

44 Tnstal intake gatewel cofferdam

_ 4B-Tnstall remainder of filling port-

| 4C-Construct intake gatewell - l | |

| -4D-Remove intake gatewell cofferdam |

_4E-Remove exiéfing ock \j\'lin_’.[A'Ia!! +i '
5A-Install extension wall tieback system
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Lock Construction
| Sequence

~ Stages 5B-5F during second
- hon-boating season 1 |




Lock Construction

Sequence

5B-Install dewateri dewater lock =~
5C-F'€|OCGT Lower w-moholith
5D-Complete approach dredging, stone protection and fender

ng bulkheads &

niter gate ton

BE-Rewater

locks and remave bulkheads
BF-Commission Extended lock
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Next Steps

«Complete construction documents (plans-and

specifications) for gates andlock |

-Submit permit applications to Corps| TEPA, QWR

--cmd'-o;"rul%é'hs__ ot R A

°A'dve?r'1'i'ze for bids using IDOT system

~Determine if fundingis available to supportlboth -

lock'and'ga’res construction |

-Award contract(s) =
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Public Questions

Stratton Operations Web Site

----h-ttp:é//'dh'r.staté;illl.us/owr/StrattonOperations htm




