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If Only……



The Magna Carta

Road Commission Pays 50% for Culvert 
Replacements for Hydraulic Capacity

Road Commission Pays 100% for Culvert 
Replacements for Structural Issues





The “Magna 
Carta” has over 
the years 
provided 
trustworthiness 
and it has 
improved our 
“Culture”



76th Street 
(Gaines 12) –
located 1 mile 
downstream of 
Gaines 27

This culvert 
started the 
conversation 
about this 
watercourse with 
the Drain 
Commission



Culvert in fair 
condition – 1959 
original wooden 
structure

The structure 
undersized and 
perched. The 
watercourse 
incised

Magna Carta 
Says: Road 
Commission and 
Drain Commission 
50/50 Split





$130,000 
installation cost.

The 16 x 7 box 
cost $105,000.  

Timing on this 
worked out, we 
had a good local 
contractor, and 
same size boxes 
on both 
crossings.  



84th Street 
(Gaines 27: )

Built in the 1930’s

Delamination and 
narrow width -> 
structurally 
deficient

Hydraulically 
adequate 



We spent about 
$250,000 on this 
16 x 7 box 
culvert

You can’t see it , 
but it never fails 
there is always a 
powerline to a 
house

We had to set up 
a generator for 
this house







It’s on a lake…therefore lake owners close nearby.  All of whom 
are “experts” in everything…

The NCRC hired Jim Kloote for the cofferdam.  Others are as 
skilled certainly.  Jim brought his “A Game” to this project. 

If you think about this, this is a 
disaster waiting to happen:

- A swiss cheese pair of 
culverts installed and nested 
with a flimsy lake control 
structure.  Nothing can go 
wrong….



EGLE 
Dam Unit 
Classifies 
this as a 
High 
Head 
Dam

Expect a 
lot of 
scrutiny



The Drain 
Commission 
contributed $50,000 to 
the “clam shell” shown 
here.

Eliminated risk with 
working “around” the 
existing lake control 
structure

Structure provides 
better flood protection 
and should last 100 
years.  



Broad Crested Weir Estimates
Brooks Lake Outfall
Broad Crested Weir Calculations
Q = CLH^1.5 Weir Elev: 762.16 (1988 datum)
C = 3.09 in feet and CFS
Assumes a single 6' culvert section and 4' section (10 foot total) acting as 
a weir (28 net feet of weir for our calculations)
Weir Flow
Lake *HY-8 Governing
Q H Elev: Culvert U/S Elev: Condition

10 year storm  90 CFS Weir
50 year storm 160 CFS Weir
100 year storm 260 CFS Weir
200 Year Storm 400  CFS Weir
500 year storm 600  CFS Road Overtopping
Note: this assumes culvert capacity is adequate - a separate analysis is 
required

Road Crown at 765.67 +/-







THANK YOU ! 

JOEL MORGAN, PE

MIKE TENBROCK, PE
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