
Type.... Tc Calcs Page 5.49

Name.... SUBAREA B7.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

..............................................................................................................................................
TIME OF CONCENTRATION CALCULATOR
.......................................................................
.......................................................................

Segment 1 Tc User Defined

Segment 1 Time .100 hrs

Total Tc .100 hrs

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Tc Calcs Page 5.50

Name.... SUBAREA B7.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

Tc Equations used...

User Defined _____------ _______

Tc Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Tc Calcs Page 5.51

Name.... SUBB2.61.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

..............................................................................................................................................
TIME OF CONCENTRATION CALCULATOR

Segment 1 Tc User Defined

Segment 1 Time .150 hrs

-----------------------

Total Tc .150 hrs
------------------------

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Tc Calcs Page 5.52
Name.... SUBB2.6l.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

Tc Equations used...

User Defined _________________________

Tc Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Tc Calcs Page 5.53

Name.... SUBB2.7

S

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

..............................................................................................................................................
TIME OF CONCENTRATION CALCULATOR

Segment 1 Tc User Defined

Segment 1 Time .150 hrs

Total Tc .150 hrs

S
S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Tc Calcs Page 5.54
Name.... SUBB2.7

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

Tc Equations used...

User Defined

--------Tc
Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.01
Name.... A14.114.2B2.8

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

A14.114.2B2.8 87 9.150 87.00

COMPOSITE AREA WEIGHTED CN --- 9.150 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.02

Name.... A15.1.4.616.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area

Soil/Surface Description CN acres

A15.115.415.616.1 71 4.220

Impervious

Adjustment Adjusted
%C %UC CN

----- -----
------71.00

COMPOSITE AREA WEIGHTED CN --- 4.220 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.03
Name.... A15.2A16.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

A15.2
A16.2

87 1.250 87.00

71 2.320 71.00

COMPOSITE AREA WEIGHTED CN --- 3.570 76.60 77
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.04
Name.... A15.5.716.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

A15.515.716.3 71 3.200 71.00

COMPOSITE AREA WEIGHTED CN --- 3.200 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.05
Name.... A9.2

0

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

A7 87 3.200 87.00

COMPOSITE AREA WEIGHTED CN --- 3.200 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.06
Name.... B2.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------
B2.2 87 2.180 87.00

COMPOSITE AREA WEIGHTED CN --- 2.180 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.07

Name.... SUBA13.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

--------------------------------------------------------------------------

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

A13.2 87 1.560 87.00

COMPOSITE AREA WEIGHTED CN --- 1.560 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area
Name.... SUBA7.1A9.5

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area

Soil/Surface Description CN acres
-------------------------------- ---- ---------

A7.1 71 1.830
A9. 5 87 .74

Page 6.08

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 2.570 75.61 76
....................................................................................................................................................

S/N 221B014070CF
PondPack Ver. 8.0058

PARSONS ENERGY AND CHEMICAL GROUP
Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area

Name.... SUBA7.2A9.6

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres
-------------------------------- ---- ---------
A7.2 71 2.240
A9. 6 87 .48

Page 6.09

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 2.720 73.82 74
....................................................................................................................................................

S/N 221B014070CF
PondPack Ver. 8.0058

PARSONS ENERGY AND CHEMICAL GROUP
Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area

Name.... SUBA7.39.4

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres
-------------------------------- ---- ---------
A7.3 71 2.130
A9. 4 87 2.210

Page 6.10

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 4.340 79.15 79
....................................................................................................................................................

S/N 221B014070CF

PondPack Ver. 8.0058
PARSONS ENERGY AND CHEMICAL GROUP

Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.11

Name.... SUBA7.4A9.7

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------
A7.4

A9. 7

71 2.000

87 .48
71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 2.480 74.10 74
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area
Name.... SUBA7.5A9.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres
-------------------------------- ---- ---------
A7.5 71 2.960

A9. 3 87 2.540

Page 6.12

Impervious
Adjustment Adjusted

%C %UC CN
----- ----- ------

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 5.500 78.39 78
....................................................................................................................................................

S/N 221B014070CF

PondPack Ver. 8.0058
PARSONS ENERGY AND CHEMICAL GROUP

Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area

Name.... SUBA8.1
Page 6.13

Fi1e.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres

A8.1

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

71 1.510 71.00

COMPOSITE AREA WEIGHTED CN --- 1.510 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.14
Name.... SUBA8.2A13.4

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

A8.213.4 71 2.640 71.00

COMPOSITE AREA WEIGHTED CN --- 2.640 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area
Name.... SUBA9.1A13.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres
-------------------------------- ---- ---------
A9.1 71 2.450
13.1 87 .84

Page 6.15

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 3.290 75.09 75
....................................................................................................................................................

S/N 221B014070CF

PondPack Ver. 8.0058
PARSONS ENERGY AND CHEMICAL GROUP

Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area
Name.... SUBAREA A15.2

Page 6.16

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres

A15.2

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

87 1.250 87.00

COMPOSITE AREA WEIGHTED CN --- 1.250 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.17
Name.... SUBAREA A2

0

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

A2 71 3.620 71.00

COMPOSITE AREA WEIGHTED CN --- 3.620 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.18
Name.... SUBAREA B1.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------
B1.1 71 1.520 71.00

COMPOSITE AREA WEIGHTED CN --- 1.520 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.19
Name.... SUBAREA B2.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

B2.1 87 2.200 87.00

COMPOSITE AREA WEIGHTED CN --- 2.200 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.20
Name.... SUBAREA B2.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

B2.3 87 2.600 87.00

COMPOSITE AREA WEIGHTED CN --- 2.600 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area

Name.... SUBAREA B2.4
Page 6.21

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres

B2.4

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

87 2.940 87.00

COMPOSITE AREA WEIGHTED CN --- 2.940 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.22

Name.... SUBAREA B2.5

S

S

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres

B2.5 87 3.450 87.00

COMPOSITE AREA WEIGHTED CN --- 3.450 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------



Type.... Runoff CN-Area Page 6.23

Name.... SUBAREA B7.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------
B7.1 71 4.960 71.00

COMPOSITE AREA WEIGHTED CN --- 4.960 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.24
Name.... SUBAREA B7.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

B7.2 71 3.950 71.00

COMPOSITE AREA WEIGHTED CN --- 3.950 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.25

Name.... SUBAREA B7.3

0

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------
B7.3 71 2.130 71.00

COMPOSITE AREA WEIGHTED CN --- 2.130 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.26

Name.... SUBB2.61.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

B2.61.2 87 5.280 87.00

COMPOSITE AREA WEIGHTED CN --- 5.280 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Runoff CN-Area Page 6.27
Name.... SUBB2.7

S

File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------
B2.7 87 3.330 87.00

COMPOSITE AREA WEIGHTED CN --- 3.330 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Node Addition Summary Page 7.01
Name.... JUNC 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 10

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D30B SUBAREA B1.1 SUBAREA B1.1 25yr
D24A SUBAREA B2.5 SUBAREA B2.5 25yr
--------------------------------------------------------------------------

INFLOWS TO JUNC 10

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

SUBAREA B1.1 25yr .31 11.9200 5.66

SUBAREA B2.5 25yr 1.162 11.9200 20.55

TOTAL FLOW INTO JUNC 10

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

--------------------------------------------------------------------------JUNC10 25yr 1.478 11.9200 26.22

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Node Addition Summary Page 7.02

Name.... JUNC 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...
HYG file

HYG ID JUNC 10

HYG Tag 25yr
-----------------------------------

Peak Discharge 26.22 cfs

Time to Peak 11.9200 hrs

HYG Volume 1.478 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time I Output Time increment .040 hrs

hrs ? Time on left represents time for first value in each row.

---
--I--------------------------------------------------------------4.5200

?

.0 .0 .0 .0 .0
4.7200

? .0 .0 .0 .0 .0
4.9200

? .0 .0 .0 .0 .0
5.1200

?

.0 .0 .0 .0 .0
5.3200 .0 .0 .0 .0 .0
5.5200 ? .0 .0 .0 .0 .0
5.7200 I .0 .0 .0 .0 .0
5.9200

? .0 .0 .0 .0 .0
6.1200

I .0 .0 .0 .0 .0
6.3200

?

.0 .0 .0 .0 .0
6.5200 .0 .0 .0 .0 .0
6.7200 ? .0 .0 .0 .0 .0
6.9200

I

.0 .1 .1 .1 .1
7.1200

?

.1 .1 .1 .1 .1
7.3200 I .1 .1 .1 .1 .1
7.5200 ? .1 .1 .1 .1 .1
7.7200

? .1 .1 .1 .1 .1
7.9200

I

.1 .1 .1 .1 .1
8.1200 ? .1 .1 .1 .1 .1
8.3200 ? .1 .1 .1 .1 .1
8.5200

?

.2 .2 .2 .2 .2
8.7200

I

.2 .2 .2 .2 .2
8.9200 ? .2 .2 .2 .2 .2
9.1200 ? .2 .2 .2 .2 .2
9.3200 .2 .2 .3 .3 .3
9.5200

I

.3 .3 .3 .3 .3
9.7200 ? .3 .3 .3 .3 .3
9.9200 I .3 .4 .4 .4 .4

10.1200
I .4 .4 .4 .5 .5

10.3200
I

.5 .5 .5 .5 .6
10.5200

?

.6 .6 .6 .6 .7
10.7200 ? .7 .7 .7 .8 .8
10.9200 I .8 .9 .9 .9 1.03

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Node Addition Summary Page 7.03

Name.... JUNC 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time I Output Time increment .040 hrs

? hrs
? Time on left represents time for first value in each row.

-----I----------------------------------------------11.1200
I 1.07 1.14 1.20 1.26 1.34

11.3200 ? 1.40 1.48 1.56 1.62 1.71

11.5200 ? 1.85 2.56 3.35 4.37 6.33

11.7200 I 7.82 10.27 12.78 16.10 22.35
11.9200

? 26.22 25.21 22.88 19.26 11.59
12.1200

?

7.00 5.14 4.32 3.93 3.59
12.3200 3.40 3.17 2.96 2.79 2.53

12.5200 ? 2.37 2.21 2.07 1.99 1.92
12.7200 1.88 1.82 1.77 1.73 1.67
12.9200 1.64 1.58 1.53 1.50 1.45
13.1200

?

1.42 1.39 1.36 1.34 1.31

13.3200 1.29 1.26 1.23 1.21 1.18
13.5200

? 1.16 1.13 1.11 1.09 1.07
13.7200

? 1.05 1.03 1.02 1.00 .9
13.9200 .9 .9 .9 .9 .8
14.1200 .8 .8 .8 .8 .8
14.3200 I .8 .8 .8 .8 .8
14.5200 .8 .8 .8 .8 .7
14.7200

I

.7 .7 .7 .7 .7
14.9200

?

.7 .7 .7 .7 .7
15.1200 I .7 .7 .7 .7 .6
15.3200 ? .6 .6 .6 .6 .6
15.5200 ? .6 .6 .6 .6 .6
15.7200

?

.6 .6 .6 .6 .5
15.9200 I .5 .5 .5 .5 .5
16.1200 ? .5 .5 .5 .5 .5
16.3200

? .5 .5 .5 .5 .5
16.5200

I

.5 .5 .5 .5 .5
16.7200

?

.5 .5 .5 .5 .5
16.9200

? .5 .5 .5 .5 .5
17.1200 I .5 .4 .4 .4 .4
17.3200

?

.4 .4 .4 .4 .4? 17.5200
?

.4 .4 .4 .4 .4
17.7200 I .4 .4 .4 .4 .4
17.9200

? .4 .4 .4 .4 .4
18.1200

?

.4 .4 .4 .4 .4
18.3200 ? .4 .4 .4 .4 .4
18.5200 ? .4 .4 .4 .4 .4
18.7200

? .4 .4 .4 .3 .3
18.9200 .3 .3 .3 .3 .3
19.1200 .3 .3 .3 .3 .3
19.3200 ? .3 .3 .3 .3 .3
19.5200 ? .3 .3 .3 .3 .3
19.7200

? .3 .3 .3 .3 .3
19.9200

? .3 .3 .3 .3 .3
20.1200

?

.3 .3 .3 .3 .3
20.3200

? .3 .3 .3 .3 .3
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Type.... Node Addition Summary Page 7.04
Name.... JUNC 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs
hrs

?

Time on left represents time for first value in each row.

--- ---I --------------------------------------------------------------
20.5200

? .3 .3 .3 .3 .3
20.7200 .3 .3 .3 .3 .3
20.9200

? .3 .3 .3 .3 .3
21.1200 .3 .3 .3 .3 .3
21.3200

?

.3 .3 .3 .3 .3
21.5200 ? .3 .3 .3 .3 .3
21.7200

? .3 .3 .3 .3 .3
21.9200 I .3 .3 .3 .3 .3
22.1200

? .3 .3 .2 .2 .2
22.3200

? .2 .2 .2 .2 .2
22.5200

?

.2 .2 .2 .2 .2
22.7200

? .2 .2 .2 .2 .2
22.9200

I

.2 .2 .2 .2 .2
23.1200 .2 .2 .2 .2 .2
23.3200 ? .2 .2 .2 .2 .2
23.5200 .2 .2 .2 .2 .2
23.7200

? .2 .2 .2 .2 .2
23.9200 .2 .2 .2 .2 .1
24.1200

I

.0 .0 .0 .0 .0
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Type.... Node Addition Summary Page 7.05

Name.... JUNC 100 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 100

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D36 SUBA7.5A9.3 SUBA7.5A9.3 25yr
D53 SUBA7.4A9.7 SUBA7.4A9.7 25yr
D37 SUBA7.39.4 SUBA7.39.4 25yr
D54 SUBA7.2A9.6 SUBA7.2A9.6 25yr
D55 SUBA7.1A9.5 SUBA7.1A9.5 25yr

INFLOWS TO JUNC 100
---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

SUBA7.5A9.3 25yr 1.440 12.0000 22.49

SUBA7.4A9.7 25yr .57 11.9200 10.31

SUBA7.39.4 25yr 1.171 12.0000 18.27

SUBA7.2A9.6 25yr .62 11.9600 11.00
SUBA7.1A9.5 25yr .63 11.9600 10.59

TOTAL FLOW INTO JUNC 100
---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

JUNC 100 25yr 4.443 12.0000 71.14
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Type.... Node Addition Summary Page 7.06

Name.... JUNC 100 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 100

HYG Tag 25yr
-----------------------------------

Peak Discharge 71.14 cfs
Time to Peak 12.0000 hrs

HYG Volume 4.443 ac-ft

S

S

HYDROGRAPH ORDINATES cfs
Time Output Time increment .040 hrs

hrs I Time on left represents time for first value in each row.
----

--I--------------------------------------------------------------7.0000
I .0 .0 .0 .0 .0

7.2000 .0 .0 .0 .0 .0
7.4000 .0 .0 .0 .0 .0
7.6000 .0 .0 .0 .0 .0
7.8000

I

.0 .0 .0 .0 .0
8.0000 I .0 .0 .0 .0 .1
8.2000

I .1 .1 .1 .1 .1
8.4000

I

.1 .1 .1 .1 .1
8.6000

I

.2 .2 .2 .2 .2
8.8000

I

.2 .2 .2 .3 .3
9.0000 I .3 .3 .3 .3 .3
9.2000

I .4 .4 .4 .4 .4
9.4000

I

.4 .4 .4 .5 .5
9.6000 ? .5 .5 .5 .5 .6
9.8000

? .6 .6 .6 .7 .7
10.0000

I .7 .7 .8 .8 .8
10.2000

I

.9 .9 .9 1.03 1.07
10.4000 I 1.11 1.16 1.20 1.25 1.30

10.6000 I 1.35 1.41 1.47 1.54 1.61
10.8000 1.68 1.75 1.83 1.91 1.99
11.0000 2.08 2.17 2.28 2.40 2.53
11.2000

I

2.69 2.85 3.04 3.23 3.42

11.4000 3.63 3.84 4.06 4.36 5.28

11.6000 6.69 8.77 12.16 16.18 21.42

11.8000
1

27.94 36.11 49.08 62.26 69.44
12.0000

I

71.14 66.90 54.64 40.80 30.13

12.2000 I 23.00 18.54 15.73 13.77 12.36

12.4000 I 11.21 10.31 9.42 8.68 8.03
12.6000

? 7.47 7.04 6.71 6.46 6.25
12.8000

I

6.05 5.89 5.72 5.56 5.40
13.0000 I 5.24 5.10 4.96 4.83 4.72
13.2000

? 4.61 4.53 4.43 4.35 4.26
13.4000

I 4.17 4.09 4.00 3.92 3.84
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Type.... Node Addition Summary Page 7.07
Name.... JUNC 100 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time ? Output Time increment .040 hrs
hrs

? Time on left represents time for first value in each row.
---------I --------------------------------------------------------------

13.6000 I 3.76 3.69 3.62 3.56 3.50
13.8000 ? 3.43 3.37 3.31 3.25 3.19

14.0000 I 3.13 3.07 3.02 2.97 2.94
14.2000

? 2.90 2.88 2.85 2.83 2.81
14.4000

I

2.79 2.76 2.74 2.72 2.70
14.6000

I

2.68 2.66 2.64 2.62 2.60
14.8000 2.57 2.55 2.53 2.51 2.49

15.0000 I 2.47 2.45 2.43 2.41 2.38
15.2000

? 2.36 2.34 2.32 2.30 2.28
15.4000

? 2.25 2.23 2.21 2.19 2.17
15.6000

I

2.15 2.12 2.10 2.08 2.06

15.8000 ? 2.04 2.02 1.99 1.97 1.95
16.0000

I 1.93 1.91 1.89 1.87 1.86
16.2000

? 1.85 1.84 1.83 1.82 1.81
16.4000

I

1.80 1.80 1.79 1.78 1.77
16.6000

?

1.77 1.76 1.75 1.74 1.74
16.8000 ? 1.73 1.72 1.71 1.71 1.70
17.0000

? 1.69 1.68 1.67 1.67 1.66
17.2000

I

1.65 1.64 1.64 1.63 1.62
17.4000 1.61 1.60 1.60 1.59 1.58
17.6000 1.57 1.57 1.56 1.55 1.54
17.8000 1.53 1.53 1.52 1.51 1.50

18.0000 1.50 1.49 1.48 1.47 1.46

18.2000
?

1.46 1.45 1.44 1.43 1.43
18.4000 I 1.42 1.41 1.40 1.39 1.39

18.6000 ? 1.38 1.37 1.36 1.35 1.35
18.8000

? 1.34 1.33 1.32 1.31 1.31
19.0000

?

1.30 1.29 1.28 1.27 1.27
19.2000

?

1.26 1.25 1.24 1.23 1.23
19.4000

? 1.22 1.21 1.20 1.19 1.19
19.6000

? 1.18 1.17 1.16 1.15 1.15

?
19.8000

I

1.14 1.13 1.12 1.11 1.11
20.0000

?

1.10 1.09 1.08 1.08 1.07
20.2000 1.07 1.07 1.07 1.06 1.06
20.4000 1.06 1.06 1.06 1.06 1.05

20.6000 1.05 1.05 1.05 1.05 1.05
20.8000 I 1.05 1.04 1.04 1.04 1.04
21.0000 ? 1.04 1.04 1.03 1.03 1.03
21.2000

? 1.03 1.03 1.03 1.03 1.02
21.4000

? 1.02 1.02 1.02 1.02 1.02
21.6000

?

1.01 1.01 1.01 1.01 1.01
21.8000 ? 1.01 1.01 1.00 1.00 1.00

22.0000 ? 1.00 1.00 1.00 1.00 .9
22.2000

? .9 .9 .9 .9 .9
22.4000

?

.9 .9 .9 .9 .9
22.6000

?

.9 .9 .9 .9 .9
22.8000

I .9 .9 .9 .9 .9
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Type.... Node Addition Summary Page 7.08
Name.... JUNC 100 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeIl 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

I Output Time increment .040 hrs
hrs

I

Time on left represents time for first value in each row.
---------I --------------------------------------------------------------

23.0000 .9 .9 .9 .9 .9
23.2000 .9 .9 .9 .9 .9
23.4000

I .9 .9 .9 .9 .9
23.6000

I .9 .9 .9 .9 .9
23.8000

I

.9 .9 .9 .9 .9
24.0000

I

.9 .8 .6 .4 .2
24.2000 I .1 .0 .0 .0 .0
24.4000

I .0 .0 .0 .0 .0
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Type.... Node Addition Summary Page 7.09
Name.... JUNC 20 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 20

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D32A SUBAREA B7.3 SUBAREA B7.3 25yr
D26B SUBAREA B2.3 SUBAREA B2.3 25yr
D26 SUBAREA B2.4 SUBAREA B2.4 25yr

INFLOWS TO JUNC 20

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

SUBAREA B7.3 25yr .44 11.9200 7.93

SUBAREA B2.3 25yr .87 11.9600 14.32
SUBAREA B2.4 25yr .99 11.9600 16.20

TOTAL FLOW INTO JUNC 20

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

--------------------------------------------------------------------------JUNC20 25yr 2.309 11.9600 38.40

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



Type.... Node Addition Summary Page 7.10

Name.... JUNC 20 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 20

HYG Tag 25yr
-----------------------------------

Peak Discharge 38.40 cfs

Time to Peak 11.9600 hrs

HYG Volume 2.309 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time ? Output Time increment .040 hrs

hrs ? Time on left represents time for first value in each row.

----
--I--------------------------------------------------------------4.5200

?

.0 .0 .0 .0 .0
4.7200 ? .0 .0 .0 .0 .0
4.9200 I .0 .0 .0 .0 .0
5.1200

? .0 .0 .0 .0 .0
5.3200

I .0 .0 .0 .0 .0
5.5200

?

.0 .0 .0 .0 .0
5.7200 I .0 .0 .0 .0 .0
5.9200

? .0 .0 .0 .0 .0
6.1200

I .0 .0 .1 .1 .1
6.3200 .1 .1 .1 .1 .1
6.5200

?

.1 .1 .1 .1 .1
6.7200 I .1 .1 .1 .1 .1
6.9200

? .1 .1 .1 .1 .1
7.1200 .1 .1 .1 .1 .1
7.3200 ? .1 .1 .1 .1 .1
7.5200 .1 .1 .2 .2 .2
7.7200

? .2 .2 .2 .2 .2
7.9200

?

.2 .2 .2 .2 .2
8.1200

I

.2 .2 .2 .2 .2
8.3200 ? .2 .2 .2 .2 .3
8.5200 I .3 .3 .3 .3 .3
8.7200

? .3 .3 .3 .3 .3
8.9200

I

.3 .4 .4 .4 .4
9.1200

I

.4 .4 .4 .4 .4
9.3200

? .4 .4 .4 .4 .4
9.5200

I .4 .4 .5 .5 .5
9.7200

?

.5 .5 .5 .5 .6
9.9200 .6 .6 .6 .6 .6

10.1200 .7 .7 .7 .7 .8
10.3200

I .8 .8 .8 .9 .9
10.5200

?

.9 .9 1.02 1.05 1.09

10.7200 1.13 1.17 1.22 1.26 1.31

10.9200 ? 1.35 1.40 1.45 1.50 1.56
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Type.... Node Addition Summary Page 7.11

Name.... JUNC 20 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs

? hrs Time on left represents time for first value in each row.

------
--------------------------------------------------------------11.12001.63 1.72 1.82 1.91 2.02
11.3200

?

2.13 2.24 2.36 2.47 2.60
11.5200 2.77 3.39 4.41 5.74 7.99
11.7200 ? 10.40 13.49 17.14 21.63 28.98
11.9200 ? 35.97 38.40 36.94 33.08 24.75
12.1200 I 16.73 11.59 8.91 7.41 6.45
12.3200

? 5.82 5.34 4.92 4.58 4.21
12.5200 3.91 3.64 3.40 3.23 3.09
12.7200

?

2.99 2.90 2.82 2.75 2.67

12.9200 2.60 2.52 2.44 2.38 2.31
13.1200 I 2.25 2.20 2.16 2.12 2.07

13.3200
? 2.03 1.99 1.95 1.91 1.87

13.5200 ? 1.83 1.79 1.76 1.72 1.69
13.7200 I 1.66 1.63 1.60 1.57 1.54
13.9200

? 1.51 1.49 1.45 1.43 1.41
14.1200

? 1.39 1.37 1.36 1.34 1.33
14.3200

? 1.32 1.31 1.30 1.29 1.28
14.5200

?

1.27 1.26 1.25 1.24 1.23
14.7200

? 1.22 1.21 1.20 1.19 1.18
14.9200

? 1.17 1.16 1.15 1.14 1.13
15.1200 1.12 1.11 1.10 1.09 1.08
15.3200

? 1.07 1.06 1.05 1.04 1.03
15.5200 1.02 1.01 1.00 .9 .9
15.7200

? .9 .9 .9 .9 .9
15.9200

?

.9 .9 .8 .8 .8
16.1200

I

.8 .8 .8 .8 .8
16.3200 ? .8 .8 .8 .8 .8
16.5200 ? .8 .8 .8 .8 .8
16.7200

? .8 .8 .8 .8 .8
16.9200

?

.7 .7 .7 .7 .7
17.1200 I .7 .7 .7 .7 .7

?
17.3200 ? .7 .7 .7 .7 .7
17.5200 .7 .7 .7 .7 .7
17.7200 .7 .7 .7 .7 .7
17.9200

?

.7 .7 .6 .6 .6
18.1200

? .6 .6 .6 .6 .6
18.3200

I .6 .6 .6 .6 .6
18.5200

? .6 .6 .6 .6 .6
18.7200

?

.6 .6 .6 .6 .6
18.9200 I .6 .6 .6 .6 .5
19.1200

? .5 .5 .5 .5 .5
19.3200 .5 .5 .5 .5 .5
19.5200

?

.5 .5 .5 .5 .5
19.7200 ? .5 .5 .5 .5 .5
19.9200 I .5 .5 .5 .5 .5
20.1200

? .5 .5 .4 .4 .4
20.3200

?

.4 .4 .4 .4 .4
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Type.... Node Addition Summary Page 7.12
Name.... JUNC 20 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2 A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs

? hrs
? Time on left represents time for first value in each row.

---
--------------------------------------------------------------20.5200

? .4 .4 .4 .4 .4
20.7200

? .4 .4 .4 .4 .4
20.9200

? .4 .4 .4 .4 .4
21.1200

I .4 .4 .4 .4 .4
21.3200

? .4 .4 .4 .4 .4
21.5200 .4 .4 .4 .4 .4
21.7200 .4 .4 .4 .4 .4
21.9200

? .4 .4 .4 .4 .4
22.1200

? .4 .4 .4 .4 .4
22.3200

? .4 .4 .4 .4 .4
22.5200 .4 .4 .4 .4 .4
22.7200 .4 .4 .4 .4 .4
22.9200 .4 .4 .4 .4 .4
23.1200 .4 .4 .4 .4 .4
23.3200 .4 .4 .4 .4 .4
23.5200

?

.4 .4 .4 .4 .4
23.7200

? .4 .4 .4 .4 .4
23.9200

I .4 .4 .4 .3 .2
24.1200

?

.1 .0 .0 .0 .0
24.3200 ? .0 .0 .0
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Type.... Node Addition Summary Page 7.13

Name.... JUNC 30 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 30

HYG Directory C\Haestad\PPKW\KIF\

----------------------- ---UpstreamLink ID Upstream Node ID HYG file HYG ID HYG tag

D50 SUBAREA B7.1 SUBAREA B7.1 25yr
D34 JUNC 90 JUNC 90 25yr
D61 SUBAREA A2 SUBAREA A2 25yr
D30 SUBB2.61.2 SUBB2.61.2 25yr
D32 JUNC 20 JUNC 20 25yr
D30A JUNC 10 JUNC 10 25yr
D51 A15.2A16.2 A15.2A16.2 25yr
D20 JUNC 50 JUNC 50 25yr
D3 JUNC 40 JUNC 40 25yr

INFLOWS TO JUNC 30

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

SUBAREA B7.1 25yr 1.034 11.9200 18.47

JUNC 90 25yr 2.298 11.9600 38.75
SUBAREA A2 25yr .75 12.0800 9.54

SUBB2.61.2 25yr 1.778 11.9600 29.09

JUNC 20 25yr 2.309 11.9600 38.40
JUNC 10 25yr 1.478 11.9200 26.22
A15.2A16.2 25yr .90 11.9600 15.18

JUNC 50 25yr 4.200 12.0400 53.56

JUNC 40 25yr 9.661 12.0000 148.56

TOTAL FLOW INTO JUNC 30

---------- ----- ------ - --- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs
--------------------------------------------------------------------------

JUNC 30 25yr 24.420 11.9600 366.27
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Type.... Node Addition Summary Page 7.14
Name.... JUNC 30 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 30

HYG Tag 25yr
-----------------------------------

Peak Discharge 366.27 cfs

Time to Peak 11.9600 hrs

HYG Volume 24.420 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs
hrs Time on left represents time for first value in each row.

------

--------------------------------------------------------------4.5200
? .0 .0 .0 .0 .0

4.7200 I .0 .0 .0 .0 .1
4.9200

? .1 .1 .1 .1 .1
5.1200

I

.1 .2 .2 .2 .2
5.3200

? .2 .2 .2 .3 .3
5.5200

?

.3 .3 .3 .3 .4
5.7200 ? .4 .4 .4 .4 .4
5.9200

? .5 .5 .5 .5 .5
6.1200

? .5 .6 .6 .6 .6
6.3200

?

.6 .7 .7 .7 .7
6.5200 .7 .7 .8 .8 .8
6.7200 ? .8 .8 .9 .9 .9
6.9200

? .9 .9 1.00 1.02 1.04
7.1200 1.06 1.08 1.10 1.12 1.15

7.3200 1.17 1.19 1.21 1.24 1.26
7.5200 1.29 1.31 1.33 1.36 1.39
7.7200

? 1.41 1.44 1.46 1.49 1.51
7.9200

?

1.54 1.57 1.60 1.62 1.66
8.1200 I 1.69 1.73 1.78 1.83 1.88

8.3200 I 1.94 1.99 2.05 2.11 2.18
8.5200

? 2.24 2.31 2.37 2.44 2.51
8.7200

? 2.58 2.66 2.73 2.81 2.88
8.9200

?

2.96 3.04 3.12 3.20 3.27

9.1200
I

3.34 3.41 3.48 3.55 3.61

9.3200
? 3.67 3.73 3.79 3.85 3.91

9.5200
?

3.96 4.03 4.11 4.20 4.?1
9.7200

?

4.43 4.56 4.70 4.84 4.99
9.9200 5.14 5.29 5.45 5.62 5.80

10.1200 5.98 6.18 6.40 6.61 6.85
10.3200

?

7.08 7.32 7.58 7.82 8.09
10.5200 ? 8.35 8.65 8.96 9.28 9.66

10.7200 I 10.03 10.44 10.86 11.28 11.74
10.9200

? 12.18 12.65 13.13 13.64 14.29
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Type.... Node Addition Summary Page 7.15
Name.... JUNC 30 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time I Output Time increment .040 hrs

? hrs
I Time on left represents time for first value in each row.

------

--------------------------------------------------------------11.1200
?

14.93 15.74 16.64 17.54 18.61
11.3200 19.62 20.73 21.88 23.00 24.27

11.5200 I 25.98 31.68 40.12 51.79 71.62

11.7200 92.78 121.85 156.20 200.17 271.56
11.9200 338.19 366.27 365.94 341.06 272.20
12.1200

? 206.47 160.56 130.68 109.80 93.99
12.3200

?

82.21 73.11 65.78 59.86 54.14
12.5200 ? 49.57 45.55 42.07 39.41 37.25

12.7200 ? 35.59 34.13 32.86 31.78 30.66

12.9200 ? 29.72 28.76 27.84 27.05 26.24
13.1200

I 25.58 24.96 24.40 23.92 23.39

13.3200
?

22.94 22.46 21.99 21.56 21.07
13.5200

? 20.66 20.22 19.81 19.44 19.06
13.7200

I 18.73 18.38 18.04 17.73 17.38
13.9200

? 17.07 16.74 16.41 16.13 15.85
14.1200

?

15.62 15.42 15.24 15.10 14.96
14.3200 ? 14.84 14.71 14.59 14.47 14.35

14.5200 ? 14.25 14.14 14.01 13.91 13.79
14.7200

? 13.69 13.58 13.46 13.35 13.23
14.9200

I 13.14 13.02 12.90 12.79 12.67
15.1200

?

12.58 12.46 12.34 12.23 12.11
15.3200 ? 12.01 11.89 11.77 11.66 11.55

15.5200 ? 11.45 11.33 11.20 11.09 10.98

15.7200
?

10.88 10.76 10.63 10.52 10.40
15.9200 I 10.30 10.18 10.06 9.96 9.86

16.1200 ? 9.78 9.71 9.64 9.59 9.54
16.3200

? 9.50 9.45 9.41 9.37 9.32
16.5200

?

9.29 9.25 9.20 9.16 9.12
16.7200

?

9.09 9.04 9.00 8.96 8.92
16.9200 ? 8.88 8.84 8.80 8.76 8.72
17.1200

? 8.68 8.64 8.59 8.56 8.52

?
17.3200

? 8.48 8.44 8.39 8.35 8.31
17.5200 8.28 8.23 8.19 8.15 8.11
17.7200 I 8.07 8.03 7.98 7.94 7.90
17.9200 ? 7.87 7.83 7.78 7.74 7.70
18.1200

I

7.66 7.62 7.57 7.53 7.49
18.3200

?

7.46 7.41 7.37 7.33 7.29
18.5200 ? 7.25 7.21 7.16 7.12 7.08

18.7200 ? 7.04 7.00 6.95 6.91 6.87
18.9200

? 6.84 6.79 6.75 6.71 6.66
19.1200

?
6.63 6.59 6.54 6.50 6.46

19.3200 ? 6.42 6.38 6.33 6.29 6.25

19.5200 ? 6.21 6.17 6.12 6.08 6.04
19.7200 I 6.00 5.96 5.91 5.87 5.83
19.9200

? 5.79 5.75 5.70 5.66 5.63
20.1200

?

5.61 5.58 5.56 5.55 5.54
20.3200 ? 5.53 5.52 5.51 5.50 5.49
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Type.... Node Addition Summary Page 7.16

Name.... JUNC 30 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeIl 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs

is
hrs

I

Time on left represents time for first value in each row.

----
--I--------------------------------------------------------------20.5200

I 5.49 5.48 5.46 5.45 5.45
20.7200

? 5.44 5.44 5.42 5.41 5.41
20.9200

? 5.40 5.40 5.38 5.37 5.37
21.1200 5.36 5.36 5.34 5.33 5.33

21.3200
?

5.32 5.32 5.30 5.29 5.29

21.5200 5.28 5.28 5.26 5.25 5.25
21.7200 5.24 5.24 5.22 5.21 5.21
21.9200 5.20 5.19 5.18 5.17 5.17

22.1200
?

5.16 5.15 5.14 5.13 5.13

22.3200
?

5.12 5.11 5.10 5.09 5.09

22.5200 I 5.08 5.07 5.06 5.05 5.05

22.7200
? 5.04 5.03 5.02 5.01 5.01

22.9200
I

5.00 4.99 4.98 4.97 4.97
23.1200 ? 4.96 4.95 4.94 4.93 4.92

23.3200 I 4.92 4.91 4.90 4.89 4.88

23.5200 ? 4.88 4.87 4.86 4.85 4.84
23.7200

? 4.84 4.83 4.82 4.81 4.80
23.9200

? 4.80 4.79 4.77 4.38 3.23
24.1200 I 2.15 1.42 .9 .6 .4
24.3200 ? .3 .2 .1 .1 .0
24.5200 ? .0 .0 .0 .0 .0
24.7200

? .0 .0 .0 .0 .0
24.9200

I

.0 .0
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Type.... Node Addition Summary Page 7.17
Name.... JUNC 40 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 40

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D41 JUNC 70 JUNC 70 25yr
D4 JUNC 60 JUNC 60 25yr
D52 SUBA8.2A13.4 SUBA8.2A13.4 25yr
D2 JUNC 100 JUNC 100 25yr
D40 A15.1.4.616.1 A15.1.4.616.1 25yr

INFLOWS TO JUNC 40

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

JUNC 70 25yr 1.088 11.9600 17.96
JUNC 60 25yr 2.701 12.0000 35.92

SUBA8.2A13.4 25yr .55 11.9200 10.31

JUNC 100 25yr 4.443 12.0000 71.14
A15.1.4.616.1 25yr .88 12.0000 14.70

TOTAL FLOW INTO JUNC 40

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

--------------------------------------------------------------------------JUNC40 25yr 9.661 12.0000 148.56

a
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Type.... Node Addition Summary Page 7.18
Name.... JUNC 40 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 40

HYG Tag 25yr
-----------------------------------

Peak Discharge 148.56 cfs
Time to Peak 12.0000 hrs

HYG Volume 9.661 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs
hrs

? Time on left represents time for first value in each row.
---------

I

--------------------------------------------------------------4.6000
? .0 .0 .0 .0 .0

4.8000 I .0 .0 .0 .0 .0
5.0000 .0 .0 .0 .0 .0
5.2000 .0 .0 .0 .0 .0
5.4000

?

.0 .0 .0 .0 .0
5.6000 .0 .0 .0 .0 .0
5.8000 I .0 .0 .0 .0 .0
6.0000

? .0 .0 .0 .0 .0
6.2000

? .1 .1 .1 .1 .1
6.4000 1 .1 .1 .1 .1 .1
6.6000

?

.1 .1 .1 .1 .1
6.8000 ? .1 .1 .1 .1 .1
7.0000

? .1 .1 .1 .1 .1
7.2000 I .1 .1 .1 .1 .2
7.4000 .2 .2 .2 .2 .2
7.6000 .2 .2 .2 .2 .2
7.8000

? .2 .2 .2 .3 .3
8.0000

?

.3 .3 .3 .3 .3
8.2000

I

.3 .3 .3 .4 .4
8.4000

? .4 .4 .4 .5 .5
8.6000

? .5 .5 .5 .6 .6
8.8000

I .6 .6 .7 .7 .7
9.0000

?

.7 .8 .8 .8 .9
9.2000 ? .9 .9 .9 1.01 1.04

9.4000
? 1.06 1.09 1.11 1.14 1.16

9.6000
I

1.19 1.23 1.27 1.31 1.35
9.8000 1.40 1.45 1.51 1.56 1.62

10.0000 I 1.67 1.73 1.80 1.87 1.94
10.2000

I 2.02 2.09 2.18 2.26 2.35
10.4000

? 2.45 2.54 2.64 2.73 2.84
10.6000 I 2.96 3.08 3.22 3.35 3.51
10.8000 ? 3.66 3.82 3.99 4.16 4.34
11.0000 I 4.52 4.72 4.96 5.20 5.50
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Type.... Node Addition Summary Page 7.19
Name.... JUNC 40 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

I Output Time increment .040 hrs

? hrs
?

Time on left represents time for first value in each row.

-----I--------------------------------------------------------------11.2000
? 5.84 6.18 6.58 6.97 7.39

11.4000
I

7.84 8.27 8.76 9.43 11.54
11.6000 14.59 19.00 26.44 34.62 46.07
11.8000

?

59.75 77.64 106.53 133.91 146.59
12.0000 148.56 139.17 111.77 84.92 65.43
12.2000 52.46 43.64 37.29 32.64 29.08
12.4000

? 26.23 23.93 21.69 19.90 18.31
12.6000

? 16.95 15.91 15.08 14.44 13.88
12.8000

I

13.40 12.98 12.54 12.18 11.79
13.0000

?

11.43 11.11 10.78 10.52 10.27
13.2000 ? 10.04 9.84 9.63 9.45 9.25
13.4000

? 9.06 8.89 8.69 8.52 8.34
13.6000

?

8.17 8.02 7.86 7.73 7.58
13.8000 7.45 7.32 7.17 7.05 6.91
14.0000 ? 6.78 6.66 6.55 6.45 6.37

14.2000 I 6.30 6.24 6.18 6.14 6.09
14.4000

? 6.03 5.99 5.94 5.90 5.85
14.6000

?

5.80 5.76 5.71 5.67 5.62
14.8000 ? 5.57 5.53 5.48 5.44 5.39
15.0000 I 5.34 5.30 5.25 5.21 5.16
15.2000

? 5.11 5.07 5.02 4.98 4.93
15.4000

? 4.88 4.84 4.79 4.75 4.70
15.6000 4.65 4.60 4.55 4.51 4.46
15.8000

? 4.41 4.37 4.32 4.28 4.23
16.0000

?

4.17 4.13 4.09 4.06 4.03
16.2000

?

4.00 3.98 3.96 3.95 3.93
16.4000 ? 3.91 3.89 3.87 3.86 3.84
16.6000 3.82 3.81 3.79 3.78 3.76
16.8000

? 3.74 3.72 3.71 3.69 3.68
17.0000

? 3.66 3.64 3.62 3.61 3.59
17.2000

?

3.57 3.56 3.54 3.53 3.51

?
17.4000

I

3.49 3.47 3.46 3.44 3.43
17.6000 ? 3.41 3.39 3.37 3.36 3.34
17.8000

I 3.32 3.31 3.29 3.27 3.26
18.0000 3.24 3.22 3.20 3.19 3.17

18.2000 ? 3.15 3.14 3.12 3.10 3.09
18.4000 I 3.07 3.05 3.03 3.02 3.00
18.6000

? 2.98 2.97 2.95 2.93 2.92
18.8000

? 2.90 2.88 2.86 2.85 2.83
19.0000 ? 2.81 2.79 2.78 2.76 2.74
19.2000 I 2.72 2.71 2.69 2.67 2.66
19.4000

? 2.64 2.62 2.60 2.59 2.57
19.6000

I 2.55 2.53 2.52 2.50 2.48
19.8000

?

2.46 2.45 2.43 2.41 2.40
20.0000 I 2.38 2.36 2.35 2.34 2.33
20.2000 2.32 2.31 2.31 2.31 2.30
20.4000 2.30 2.29 2.29 2.29 2.28
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Type.... Node Addition Summary Page 7.20
Name.... JUNC 40 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

I Output Time increment .040 hrs

? hrs
? Time on left represents time for first value in each row.

------
--------------------------------------------------------------20.6000

? 2.28 2.28 2.27 2.27 2.27
20.8000 2.26 2.26 2.26 2.25 2.25
21.0000

? 2.25 2.24 2.24 2.24 2.23
21.2000

I

2.23 2.23 2.22 2.22 2.22
21.4000

I

2.21 2.21 2.21 2.21 2.20
21.6000 ? 2.20 2.19 2.19 2.19 2.19
21.8000

? 2.18 2.18 2.17 2.17 2.17
22.0000

? 2.16 2.16 2.16 2.16 2.15
22.2000

I

2.15 2.14 2.14 2.14 2.14
22.4000

? 2.13 2.13 2.12 2.12 2.12
22.6000

?

2.11 2.11 2.11 2.11 2.10
22.8000

? 2.10 2.09 2.09 2.09 2.09
23.0000

? 2.08 2.08 2.07 2.07 2.07
23.2000 2.06 2.06 2.06 2.06 2.05
23.4000 I 2.05 2.04 2.04 2.04 2.03

23.6000 2.03 2.03 2.02 2.02 2.02
23.8000 2.01 2.01 2.01 2.00 2.00
24.0000

? 1.99 1.83 1.35 .9 .5
24.2000 .3 .2 .1 .1 .0
24.4000 .0 .0 .0 .0 .0
24.6000 ? .0 .0 .0 .0 .0
24.8000 I .0 .0

0
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Type.... Node Addition Summary Page 7.21

Name.... JUNC 50 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 50

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D22 SUBB2.7 SUBB2.7 25yr
D18 A14.114.2B2.8 A14.114.2B2.8 25yr

INFLOWS TO JUNC 50

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

SUBB2.7 25yr 1.121 11.9600 18.34

A14.114.2B2.8 25yr 3.079 12.0800 38.52

TOTAL FLOW INTO JUNC 50

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

JUNC 50 25yr 4.200 12.0400 53.56
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Type.... Node Addition Summary Page 7.22
Name.... JUNC 50 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 50

HYG Tag 25yr
-----------------------------------

Peak Discharge 53.56 cfs
Time to Peak 12.0400 hrs
HYG Volume 4.200 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time Output Time increment .040 hrs
hrs Time on left represents time for first value in each row.

----

--------------------------------------------------------------4.5200
? .0 .0 .0 .0 .0

4.7200
? .0 .0 .0 .0 .0

4.9200
?

.0 .0 .0 .0 .0
5.1200 ? .0 .0 .0 .0 .0
5.3200

?

.0 .0 .0 .1 .1
5.5200

? .1 .1 .1 .1 .1
5.7200

? .1 .1 .1 .1 .1
5.9200

?

.1 .1 .1 .1 .1
6.1200 ? .1 .2 .2 .2 .2
6.3200 .2 .2 .2 .2 .2
6.5200 .2 .2 .2 .2 .2
6.7200

I .2 .2 .2 .3 .3
6.9200 ? .3 .3 .3 .3 .3
7.1200

? .3 .3 .3 .3 .3
7.3200

? .3 .3 .3 .4 .4
7.5200

? .4 .4 .4 .4 .4
7.7200

?

.4 .4 .4 .4 .4
7.9200 .4 .4 .5 .5 .5
8.1200

? .5 .5 .5 .5 .5
8.3200

? .5 .5 .6 .6 .6
8.5200

?

.6 .6 .6 .7 .7
8.7200

?

.7 .7 .7 .7 .8
8.9200

? .8 .8 .8 .8 .9
9.1200

? .9 .9 .9 .9 .9
9.3200 ? 1.00 1.01 1.02 1.03 1.03
9.5200

? 1.04 1.05 1.06 1.08 1.09
9.7200

? 1.11 1.14 1.16 1.19 1.21
9.9200

? 1.24 1.27 1.30 1.33 1.37
10.1200

?

1.40 1.44 1.48 1.52 1.56
10.3200 ? 1.60 1.65 1.70 1.74 1.79
10.5200

?

1.84 1.90 1.95 2.01 2.07
10.7200

I 2.14 2.21 2.28 2.36 2.44
10.9200

?

2.52 2.61 2.69 2.78 2.88
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Type.... Node Addition Summary Page 7.23
Name.... JUNC 50 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs

? hrs Time on left represents time for first value in each row.

---I--------------------------------------------------------------11.12002.99 3.11 3.25 3.41 3.57

11.3200 I 3.75 3.93 4.12 4.32 4.53
11.5200

? 4.79 5.34 6.28 7.64 9.76
11.7200

I

12.45 15.89 20.18 25.51 32.83
11.9200

?

41.21 48.02 52.14 53.56 51.08
12.1200 ? 45.92 39.97 34.15 28.74 24.03

12.3200 ? 20.15 17.25 15.00 13.20 11.70
12.5200 10.45 9.41 8.52 7.77 7.16
12.7200

? 6.65 6.23 5.88 5.59 5.33
12.9200 5.11 4.91 4.73 4.57 4.42
13.1200 4.29 4.17 4.06 3.96 3.87
13.3200

? 3.78 3.70 3.62 3.54 3.46
13.5200

? 3.39 3.32 3.25 3.18 3.12
13.7200 3.06 3.00 2.94 2.89 2.83
13.9200 2.78 2.73 2.67 2.62 2.58
14.1200 I 2.53 2.49 2.45 2.42 2.39

14.3200 ? 2.37 2.34 2.32 2.30 2.28

14.5200 ? 2.26 2.24 2.22 2.20 2.19
14.7200

? 2.17 2.15 2.13 2.11 2.10
14.9200

?

2.08 2.06 2.04 2.02 2.01
15.1200 ? 1.99 1.97 1.95 1.94 1.92

15.3200 ? 1.90 1.88 1.86 1.85 1.83
15.5200

? 1.81 1.79 1.77 1.76 1.74

15.7200
I

1.72 1.70 1.68 1.67 1.65
15.9200 ? 1.63 1.61 1.59 1.58 1.56
16.1200

? 1.54 1.53 1.52 1.51 1.50
16.3200 1.49 1.48 1.47 1.46 1.46
16.5200 1.45 1.44 1.44 1.43 1.42
16.7200 1.42 1.41 1.40 1.40 1.39
16.9200

? 1.38 1.38 1.37 1.36 1.36
17.1200

?

1.35 1.35 1.34 1.33 1.33
17.3200

?

1.32 1.31 1.31 1.30 1.29

? 17.5200
I

1.29 1.28 1.27 1.27 1.26

17.7200 ? 1.26 1.25 1.24 1.24 1.23

17.9200 ? 1.22 1.22 1.21 1.20 1.20

18.1200
?

1.19 1.19 1.18 1.17 1.17
18.3200 ? 1.16 1.15 1.15 1.14 1.13
18.5200

? 1.13 1.12 1.11 1.11 1.10

18.7200 I 1.09 1.09 1.08 1.08 1.07
18.9200 1.06 1.06 1.05 1.04 1.04
19.1200

?

1.03 1.02 1.02 1.01 1.00
19.3200 I 1.00 .9 .9 .9 .9
19.5200 .9 .9 .9 .9 .9
19.7200 .9 .9 .9 .9 .9
19.9200 .9 .8 .8 .8 .8
20.1200 ? .8 .8 .8 .8 .8
20.3200 ? .8 .8 .8 .8 .8
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Type.... Node Addition Summary Page 7.24

Name.... JUNC 50 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

I Output Time increment .040 hrs
hrs Time on left represents time for first value in each row.

---------I ------------------------------------------------- -- - - - - -- - - - --

20.5200
I .8 .8 .8 .8 .8

20.7200
I

.8 .8 .8 .8 .8
20.9200

I

.8 .8 .8 .8 .8
21.1200

?

.8 .8 .8 .8 .8
21.3200

?

.8 .8 .8 .8 .8
21.5200 I .8 .8 .8 .8 .8
21.7200

I .8 .8 .8 .8 .8
21.9200

I .8 .8 .7 .7 .7
22.1200

I

.7 .7 .7 .7 .7
22.3200

I .7 .7 .7 .7 .7
22.5200 I .7 .7 .7 .7 .7
22.7200 .7 .7 .7 .7 .7
22.9200

I

.7 .7 .7 .7 .7
23.1200

I

.7 .7 .7 .7 .7
23.3200 I .7 .7 .7 .7 .7
23.5200 I .7 .7 .7 .7 .7
23.7200

I .7 .7 .7 .7 .7
23.9200

I .7 .7 .7 .7 .6
24.1200 I .5 .4 .3 .2 .2
24.3200 I .1 .1 .0 .0 .0
24.5200

I .0 .0 .0 .0 .0
24.7200

I .0 .0 .0 .0 .0
24.9200

I

.0 .0
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Type.... Node Addition Summary Page 7.25

Name.... JUNC 60 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION

at Node JUNC 60

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D6 SUBA9.1A13.1 SUBA9.1A13.1 25yr
D7 A9.2 A9.2 25yr
D5 SUBA13.2 SUBA13.2 25yr
D7A SUBA8.1 SUBA8.1 25yr

------------

INFLOWS TO JUNC 60

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

SUBA9.1A13.1 25yr .78 11.9200 14.14

A9.2 25yr 1.077 12.0800 13.47

SUBA13.2 25yr .52 12.0800 6.57

SUBA8.1 25yr .31 11.9200 5.62

TOTAL FLOW INTO JUNC 60

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

JUNC 60 25yr 2.701 12.0000 35.92
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Type.... Node Addition Summary Page 7.26

Name.... JUNC 60 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...
HYG file

HYG ID JUNC 60

HYG Tag 25yr
-----------------------------------

Peak Discharge 35.92 cfs

Time to Peak 12.0000 hrs

HYG Volume 2.701 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time Output Time increment .040 hrs

hrs Time on left represents time for first value in each row.
------

--------------------------------------------------------------4.6400
?

.0 .0 .0 .0 .0
4.8400 .0 .0 .0 .0 .0
5.0400 .0 .0 .0 .0 .0
5.2400 .0 .0 .0 .0 .0
5.4400 .0 .0 .0 .0 .0
5.6400

?

.0 .0 .0 .0 .0
5.8400 I .0 .0 .0 .0 .0
6.0400 .0 .0 .0 .0 .0
6.2400

I .0 .0 .0 .0 .0
6.4400

?

.0 .0 .0 .1 .1
6.6400

?

.1 .1 .1 .1 .1
6.8400 ? .1 .1 .1 .1 .1
7.0400

I .1 .1 .1 .1 .1
7.2400 .1 .1 .1 .1 .1
7.4400 ? .1 .1 .1 .1 .1
7.6400 I .1 .1 .1 .1 .1
7.8400

? .1 .1 .1 .1 .1
8.0400

I .1 .1 .2 .2 .2
8.2400

?

.2 .2 .2 .2 .2
8.4400 .2 .2 .2 .2 .2
8.6400 I .2 .2 .3 .3 .3
8.8400 .3 .3 .3 .3 .3
9.0400

?

.3 .3 .4 .4 .4
9.2400

I

.4 .4 .4 .4 .4
9.4400

? .4 .4 .4 .4 .4
9.6400

I .5 .5 .5 .5 .5
9.8400

I

.5 .5 .5 .6 .6
10.0400

?

.6 .6 .6 .7 .7
10.2400 I .7 .7 .8 .8 .8
10.4400

I .8 .9 .9 .9 1.01
10.6400

I

1.04 1.08 1.12 1.16 1.21
10.8400

I

1.25 1.30 1.35 1.40 1.46

11.0400 1.51 1.58 1.64 1.73 1.82
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Type.... Node Addition Summary Page 7.27
Name.... JUNC 60 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

I Output Time increment .040 hrs

? hrs
? Time on left represents time for first value in each row.

-----
--------------------------------------------------------------11.2400

? 1.91 2.02 2.12 2.24 2.36
11.4400

? 2.49 2.62 2.81 3.38 4.10
11.6400

? 5.14 6.98 8.82 11.64 14.90
11.8400 19.26 26.39 32.44 34.92 35.92
12.0400

?

34.91 29.38 25.07 21.91 18.98
12.2400 16.29 13.83 11.84 10.28 9.04
12.4400

? 8.05 7.15 6.44 5.83 5.32
12.6400 4.92 4.57 4.30 4.06 3.86
12.8400 3.69 3.53 3.40 3.27 3.15
13.0400 3.06 2.96 2.88 2.81 2.74
13.2400 2.68 2.62 2.56 2.51 2.45
13.4400

I 2.40 2.35 2.30 2.25 2.21
13.6400

? 2.17 2.12 2.08 2.04 2.00
13.8400

?

1.97 1.93 1.90 1.86 1.82
14.0400 ? 1.79 1.76 1.73 1.71 1.69

14.2400 ? 1.67 1.65 1.64 1.62 1.60

14.4400 I 1.59 1.58 1.57 1.55 1.54
14.6400

? 1.53 1.51 1.50 1.49 1.48
14.8400

?

1.47 1.45 1.44 1.43 1.42
15.0400

I

1.40 1.39 1.38 1.37 1.35
15.2400 1.34 1.33 1.32 1.31 1.29
15.4400 1.28 1.27 1.26 1.24 1.23
15.6400

? 1.22 1.21 1.20 1.18 1.17

15.8400
?

1.16 1.14 1.13 1.12 1.11
16.0400 1.10 1.08 1.08 1.07 1.06
16.2400 1.05 1.05 1.04 1.03 1.03
16.4400 1.02 1.02 1.02 1.01 1.01
16.6400

?

1.00 1.00 .9 .9 .9
16.8400

? .9 .9 .9 .9 .9
17.0400

? .9 .9 .9 .9 .9
17.2400

?

.9 .9 .9 .9 .9
17.4400

?

.9 .9 .9 .9 .8

? 17.6400 ? .8 .8 .8 .8 .8
17.8400 I .8 .8 .8 .8 .8
18.0400 I .8 .8 .8 .8 .8
18.2400

I

.8 .8 .8 .8 .8
18.4400 I .8 .8 .7 .7 .7
18.6400 .7 .7 .7 .7 .7
18.8400 I .7 .7 .7 .7 .7
19.0400 .7 .7 .7 .7 .7
19.2400

?

.7 .7 .7 .7 .6
19.4400 I .6 .6 .6 .6 .6
19.6400 .6 .6 .6 .6 .6
19.8400

? .6 .6 .6 .6 .6
20.0400

I .6 .6 .6 .6 .6
20.2400 ? .6 .6 .6 .6 .6
20.4400 ? .6 .6 .6 .6 .5
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Type.... Node Addition Summary Page 7.28
Name.... JUNC 60 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs
hrs

? Time on left represents time for first value in each row.

-----I --------------------------------------------------------------

20.6400 .5 .5 .5 .5 .5
20.8400 .5 .5 .5 .5 .5
21.0400

? .5 .5 .5 .5 .5
21.2400

I

.5 .5 .5 .5 .5
21.4400

? .5 .5 .5 .5 .5
21.6400 .5 .5 .5 .5 .5
21.8400 .5 .5 .5 .5 .5
22.0400

I .5 .5 .5 .5 .5
22.2400 .5 .5 .5 .5 .5
22.4400

? .5 .5 .5 .5 .5
22.6400

I .5 .5 .5 .5 .5
22.8400

? .5 .5 .5 .5 .5
23.0400

I .5 .5 .5 .5 .5
23.2400

I

.5 .5 .5 .5 .5
23.4400

?

.5 .5 .5 .5 .5
23.6400 .5 .5 .5 .5 .5
23.8400 .5 .5 .5 .5 .5
24.0400

? .4 .3 .2 .2 .1
24.2400

I

.1 .1 .0 .0 .0
24.4400

?

.0 .0 .0 .0 .0
24.6400 .0 .0 .0 .0 .0
24.8400 .0
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Type.... Node Addition Summary Page 7.29

Name.... JUNC 70 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 70

HYG Directory C\Haestad\PPKW\KIF\

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

D41A A15.5.716.3 A15.5.716.3 25yr
D16 SUBAREA A15.2 SUBAREA A15.2 25yr

INFLOWS TO JUNC 70

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

A15.5.716.3 25yr .66 12.0000 11.15
SUBAREA A15.2 25yr .42 11.9600 6.89

TOTAL FLOW INTO JUNC 70

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

--------------------------------------------------------------------------JUNC70 25yr 1.088 11.9600 17.96

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Node Addition Summary Page 7.30

Name.... JUNC 70 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 70

HYG Tag 25yr
-----------------------------------

Peak Discharge 17.96 cfs
Time to Peak 11.9600 hrs
HYG Volume 1.088 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time Output Time increment .040 hrs
hrs Time on left represents time for first value in each row.

-----

--------------------------------------------------------------4.6000
?

.0 .0 .0 .0 .0
4.8000

I

.0 .0 .0 .0 .0
5.0000 ? .0 .0 .0 .0 .0
5.2000 I .0 .0 .0 .0 .0
5.4000 ? .0 .0 .0 .0 .0
5.6000

? .0 .0 .0 .0 .0
5.8000

I .0 .0 .0 .0 .0
6.0000

?

.0 .0 .0 .0 .0
6.2000 .0 .0 .0 .0 .0
6.4000

? .0 .0 .0 .0 .0
6.6000

? .0 .0 .0 .0 .0
6.8000

?

.0 .0 .0 .0 .0
7.0000 ? .0 .0 .0 .0 .0
7.2000

? .0 .0 .0 .0 .0
7.4000

?

.0 .0 .0 .0 .0
7.6000

?

.0 .0 .0 .0 .0
7.8000 .0 .0 .0 .0 .0
8.0000

? .0 .0 .0 .0 .0
8.2000 .0 .0 .0 .0 .0
8.4000 .0 .0 .0 .0 .0
8.6000 .0 .0 .0 .0 .0
8.8000 ? .0 .0 .0 .0 .0
9.0000

? .0 .0 .1 .1 .1
9.2000

I .1 .1 .1 .1 .1
9.4000 ? .1 .1 .1 .1 .1
9.6000

? .1 .1 .1 .1 .1
9.8000

?

.1 .1 .1 .1 .1
10.0000

? .1 .1 .2 .2 .2
10.2000

I

.2 .2 .2 .2 .2
10.4000 I .2 .2 .3 .3 .3
10.6000

? .3 .3 .3 .3 .3
10.8000

I

.4 .4 .4 .4 .4
11.0000

I

.5 .5 .5 .5 .6
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Type.... Node Addition Summary Page 7.31

Name.... JUNC 70 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs
hrs

?

Time on left represents time for first value in each row.
---------I ----------------------------------------------------- ----

11.2000 I .6 .7 .7 .7 .8
11.4000

I .8 .9 1.00 1.07 1.29
11.6000 1.69 2.23 3.12 4.17 5.48
11.8000

?

7.14 9.18 12.47 16.06 17.96

12.0000 17.82 16.44 13.00 9.02 6.22
12.2000 4.74 3.89 3.36 3.02 2.76
12.4000 2.54 2.36 2.18 2.03 1.89
12.6000

?

1.76 1.67 1.60 1.54 1.50
12.8000 I 1.46 1.42 1.38 1.34 1.30

13.0000
?

1.27 1.23 1.20 1.17 1.14
13.2000 ? 1.12 1.10 1.07 1.05 1.03

13.4000
?

1.01 .9 .9 .9 .9
13.6000

I

.9 .9 .8 .8 .8
13.8000 ? .8 .8 .8 .7 .7
14.0000 ? .7 .7 .7 .7 .7
14.2000 .7 .7 .6 .6 .6
14.4000 .6 .6 .6 .6 .6
14.6000 .6 .6 .6 .6 .6
14.8000 .6 .6 .6 .6 .6
15.0000 ? .6 .6 .5 .5 .5
15.2000 I .5 .5 .5 .5 .5
15.4000

? .5 .5 .5 .5 .5
15.6000

I .5 .5 .5 .5 .5
15.8000 ? .5 .4 .4 .4 .4
16.0000

? .4 .4 .4 .4 .4
16.2000

I .4 .4 .4 .4 .4
16.4000

?

.4 .4 .4 .4 .4
16.6000 ? .4 .4 .4 .4 .4
16.8000 .4 .4 .4 .4 .4
17.0000

? .4 .4 .4 .4 .4
17.2000 .4 .4 .4 .4 .4

? 17.4000 ? .3 .3 .3 .3 .3
17.6000 I .3 .3 .3 .3 .3
17.8000

? .3 .3 .3 .3 .3
18.0000

? .3 .3 .3 .3 .3
18.2000 ? .3 .3 .3 .3 .3
18.4000 I .3 .3 .3 .3 .3
18.6000

? .3 .3 .3 .3 .3
18.8000

I .3 .3 .3 .3 .3
19.0000

I

.3 .3 .3 .3 .3
19.2000 ? .3 .3 .3 .3 .3
19.4000 .3 .3 .2 .2 .2
19.6000 .2 .2 .2 .2 .2
19.8000 .2 .2 .2 .2 .2
20.0000 ? .2 .2 .2 .2 .2
20.2000

? .2 .2 .2 .2 .2
20.4000

? .2 .2 .2 .2 .2
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Type.... Node Addition Summary Page 7.32
Name.... JUNC 70 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

I Output Time increment .040 hrs
hrs Time on left represents time for first value in each row.

---------I --------------------------------------------------------------

20.6000
I

.2 .2 .2 .2 .2
20.8000 I .2 .2 .2 .2 .2
21.0000

I .2 .2 .2 .2 .2
21.2000

I .2 .2 .2 .2 .2
21.4000

I .2 .2 .2 .2 .2
21.6000

I

.2 .2 .2 .2 .2
21.8000 .2 .2 .2 .2 .2
22.0000 .2 .2 .2 .2 .2
22.2000

I .2 .2 .2 .2 .2
22.4000 .2 .2 .2 .2 .2
22.6000

1 .2 .2 .2 .2 .2
22.8000 .2 .2 .2 .2 .2
23.0000 .2 .2 .2 .2 .2
23.2000

I .2 .2 .2 .2 .2
23.4000

I

.2 .2 .2 .2 .2
23.6000

? .2 .2 .2 .2 .2
23.8000 I .2 .2 .2 .2 .2
24.0000 ? .2 .2 .1 .0 .0
24.2000

I .0 .0 .0 .0 .0
24.4000

I .0

0

IN
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Type.... Node Addition Summary Page 7.33

Name.... JUNC 90 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2 DITCHES 2 A.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION

at Node JUNC 90

HYG Directory C\Haestad\PPKW\KIF\

--------------------------------------------------------------------------

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

--------------------------------------------------------------------------D34ASUBAREA B7.2 SUBAREA B7.2 25yr
D28 B2.2 B2.2 25yr
D28B SUBAREA B2.1 SUBAREA B2.1 25yr

INFLOWS TO JUNC 90

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs

SUBAREA B7.2 25yr .82 11.9200 14.71

B2.2 25yr .73 11.9600 12.01

SUBAREA B2.1 25yr .74 11.9600 12.12

TOTAL FLOW INTO JUNC 90

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs
--------------------------------------------------------------------------

JUNC 90 25yr 2.298 11.9600 38.75

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Node Addition Summary Page 7.34

Name.... JUNC 90 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2 A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...
HYG file

HYG ID JUNC 90

HYG Tag 25yr
-----------------------------------

Peak Discharge 38.75 cfs
Time to Peak 11.9600 hrs

HYG Volume 2.298 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time ? Output Time increment .040 hrs

hrs ? Time on left represents time for first value in each row.
---------

I

--------------------------------------------------------------4.5200
?

.0 .0 .0 .0 .0
4.7200 .0 .0 .0 .0 .0
4.9200 .0 .0 .0 .0 .0
5.1200

? .0 .0 .0 .0 .0
5.3200

? .0 .0 .0 .0 .0
5.5200 .0 .0 .0 .0 .0
5.7200

?

.0 .0 .0 .0 .0
5.9200

? .0 .0 .0 .0 .0
6.1200

? .0 .0 .0 .0 .0
6.3200

? .0 .0 .0 .0 .0
6.5200

?

.0 .1 .1 .1 .1
6.7200 ? .1 .1 .1 .1 .1
6.9200

? .1 .1 .1 .1 .1
7.1200

?

.1 .1 .1 .1 .1
7.3200 ? .1 .1 .1 .1 .1
7.5200 ? .1 .1 .1 .1 .1
7.7200

? .1 .1 .1 .1 .1
7.9200

? .1 .1 .1 .1 .1
8.1200

?

.1 .1 .2 .2 .2
8.3200 ? .2 .2 .2 .2 .2
8.5200 .2 .2 .2 .2 .2
8.7200

? .2 .2 .2 .3 .3
8.9200

?

.3 .3 .3 .3 .3
9.1200

?

.3 .3 .3 .3 .3
9.3200

? .3 .3 .3 .3 .3
9.5200

? .4 .4 .4 .4 .4
9.7200

?

.4 .4 .4 .4 .5
9.9200

?

.5 .5 .5 .5 .5
10.1200

? .6 .6 .6 .6 .6
10.3200

? .7 .7 .7 .7 .8
10.5200

?

.8 .8 .8 .9 .9
10.7200

I

1.00 1.04 1.08 1.12 1.17
10.9200 ? 1.21 1.26 1.31 1.35 1.42
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Type.... Node Addition Summary Page 7.35

Name.... JUNC 90 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W_PHASE2_DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time ? Output Time increment .040 hrs? hrs ? Time on left represents time for first value in each row.

-----

-----------------------------------------------11.1200
? 1.49 1.57 1.66 1.76 1.86

11.3200
?

1.96 2.07 2.19 2.30 2.42

11.5200 I 2.59 3.25 4.25 5.58 7.87
11.7200

? 10.22 13.42 17.13 21.83 29.81

11.9200 ? 36.88 38.75 37.04 32.88 23.66
12.1200

?

15.72 11.01 8.61 7.29 6.41
12.3200

?

5.85 5.38 4.98 4.65 4.26

12.5200 3.97 3.70 3.45 3.29 3.15

12.7200 3.06 2.97 2.89 2.82 2.73

12.9200 2.66 2.59 2.51 2.44 2.37
13.1200 2.32 2.26 2.22 2.18 2.13

13.3200 2.09 2.05 2.01 1.97 1.92

13.5200 I 1.89 1.85 1.81 1.78 1.74
13.7200 1.71 1.68 1.65 1.62 1.59
13.9200

I 1.56 1.53 1.50 1.48 1.45
14.1200

?

1.43 1.42 1.40 1.39 1.38
14.3200

?

1.37 1.36 1.35 1.34 1.33
14.5200 I 1.32 1.31 1.30 1.29 1.28
14.7200

? 1.27 1.26 1.24 1.23 1.22
14.9200

? 1.22 1.20 1.19 1.18 1.17
15.1200

?

1.16 1.15 1.14 1.13 1.12

15.3200
?

1.11 1.10 1.09 1.08 1.07
15.5200 ? 1.06 1.05 1.03 1.02 1.01

15.7200
? 1.00 .9 .9 .9 .9

15.9200 I .9 .9 .9 .9 .9
16.1200 ? .9 .9 .8 .8 .8
16.3200

? .8 .8 .8 .8 .8
16.5200

? .8 .8 .8 .8 .8
16.7200

I

.8 .8 .8 .8 .8
16.9200

?

.8 .8 .8 .8 .8
17.1200

? .8 .8 .8 .7 .7

? 17.3200
I .7 .7 .7 .7 .7

17.5200
I .7 .7 .7 .7 .7

17.7200
?

.7 .7 .7 .7 .7
17.9200 .7 .7 .7 .7 .7
18.1200 .7 .7 .7 .7 .6
18.3200 .6 .6 .6 .6 .6
18.5200

I

.6 .6 .6 .6 .6
18.7200 .6 .6 .6 .6 .6
18.9200 .6 .6 .6 .6 .6
19.1200 .6 .6 .6 .6 .6
19.3200

?

.5 .5 .5 .5 .5
19.5200 I .5 .5 .5 .5 .5
19.7200 ? .5 .5 .5 .5 .5
19.9200 I .5 .5 .5 .5 .5
20.1200

? .5 .5 .5 .5 .5
20.3200

?

.5 .5 .5 .5 .5
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Type.... Node Addition Summary Page 7.36

Name.... JUNC 90 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP W PHASE2 DITCHES_2_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time Output Time increment .040 hrs

hrs Time on left represents time for first value in each row.

---------I --------------------------------------------------------------

20.5200 .5 .5 .5 .5 .5
20.7200 .5 .5 .5 .5 .5
20.9200 I .5 .5 .5 .5 .5
21.1200 ? .5 .5 .5 .5 .5
21.3200 .5 .4 .4 .4 .4
21.5200

I

.4 .4 .4 .4 .4
21.7200

?

.4 .4 .4 .4 .4
21.9200 I .4 .4 .4 .4 .4
22.1200

? .4 .4 .4 .4 .4
22.3200 ? .4 .4 .4 .4 .4
22.5200

? .4 .4 .4 .4 .4
22.7200 ? .4 .4 .4 .4 .4
22.9200 I .4 .4 .4 .4 .4
23.1200

? .4 .4 .4 .4 .4
23.3200

?

.4 .4 .4 .4 .4
23.5200

I .4 .4 .4 .4 .4
23.7200

?

.4 .4 .4 .4 .4
23.9200 ? .4 .4 .4 .4 .2
24.1200

I .1 .0 .0 .0 .0
24.3200

? .0 .0
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Appendix A

Index of Starting Page Numbers for ID Names

----- A
-----A14.114.2B2.8... 5.01 6.01
A15.1.4.616.1... 5.03 6.02

A15.2A16.2... 5.05 6.03

A15.5.716.3... 5.07 6.04
A9.2... 5.09 6.05

----- B

-----B2.2...5.11 6.06 7.01 7.05
7.09 7.13 7.17 7.21 7.25
7.29 7.33

----- K

-----KIF...3.01

----- S

-----SUBA13.2... 5.13 6.07

SUBA7.1A9.5... 5.15 6.08

SUBA7.2A9.6... 5.17 6.09

SUBA7.39.4... 5.19 6.10

SUBA7.4A9.7... 5.21 6.11

SUBA7.5A9.3... 5.23 6.12
SUBA8.1... 5.25 6.13
SUBA8.2A13.4... 5.27 6.14

SUBA9.1A13.1... 5.29 6.15
SUBAREA A15.2... 5.31 6.16

SUBAREA A2... 5.33 6.17
SUBAREA B1.1... 5.35 6.18

SUBAREA B2.1... 5.37 6.19

SUBAREA B2.3... 5.39 6.20
SUBAREA B2.4... 5.41 6.21
SUBAREA B2.5... 5.43 6.22

SUBAREA B7.1... 5.45 6.23

SUBAREA B7.2... 5.47 6.24
SUBAREA B7.3... 5.49 6.25
SUBB2.61.2... 5.51 6.26

SUBB2.7... 5.53 6.27 4.01

----- W
-----Watershed... 1.01 2.01

A-1

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 419 PM Date 6/9/2004



ATTACHMENT 2.3 - OFFSITE DITCH FLOW MODEL
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Type.... Executive Summary Links Page 1.01

Name.... Watershed Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHES_A.PPW
Storm... TypeII 24hr Tag 25yr

NETWORK SUMMARY -- LINKS

UNUpstream Node DLDNstream End of Link DNDNstream Node
Trun. HYG Truncation BlankNone LLeft RRt LRLeft Rt

DEFAULT Design Storm FileID KIF

Storm Tag Name 25yr

--------------------------------------------------------------------DataType File ID Synthetic Storm TypeII 24hr

Storm Frequency 25 yr
Total Rainfall Depth 5.5000 in

Duration Multiplier 1

Resulting Duration 24.0000 hrs

Resulting Start Time .000 hrs Step .100 hrs End 24.0000 hrs

ICPM CALCULATION TOLERANCES

Target Convergence .00 cfs/-Max.Iterations 35 loops
ICPM Time Step .040 hrs

Output Time Step .040 hrs
ICPM Ending Time 35.0000 hrs
-------------------------------

HYG Vol Peak Time Peak Q

Link ID Type ac-ft Trun. hrs cfs End Points

---------------- ---- ----------- --- ------- -------- ----------------

D1 ADD UN 1.667 12.0800 21.08 SUBAREA Al

DL 1.667 12.0800 21.08
DN 1.667 12.0800 21.08 OUT 10

D10 ADD UN .53 11.9600 8.76 SUBAREA A10.1

DL .53 11.9600 8.76
DN 1.147 11.9200 19.55 JUNC 10

? D38 ADD UN 1.147 11.9200 19.55 JUNC 10

DL 1.147 11.9200 19.55
DN 3.033 11.9600 51.67 OUT 30

D38A ADD UN .61 11.9200 11.50 SUB A4.210.3
DL .61 11.9200 11.50

DN 1.147 11.9200 19.55 JUNC 10

D56 ADD UN .29 11.9200 5.43 SUBA4.3

DL .29 11.9200 5.43
DN 3.033 11.9600 51.67 OUT 30

S/N 221B014070CF

PondPack Ver. 8.0058
PARSONS ENERGY AND CHEMICAL GROUP

Time 748 PM Date 6/9/2004



Type.... Executive Summary Links Page 1.02

Name.... Watershed Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHES_A.PPW
Storm... TypeII 24hr Tag 25yr

I
NETWORK SUMMARY -- LINKS

UNUpstream Node DLDNstream End of Link DNDNstream Node
Trun. HYG Truncation BlankNone LLeft RRt LRLeft Rt

HYG Vol Peak Time Peak Q
Link ID Type ac-ft Trun. hrs cfs End Points
---------------- ---- ----------- --- ------- -------- ----------------

D57 ADD UN .79 11.9200 14.91 SUB A.1A10.2
DL .79 11.9200 14.91

DN 3.033 11.9600 51.67 OUT 30

D57A ADD UN .80 12.0000 13.45 SUBC4

DL .80 12.0000 13.45
DN 3.033 11.9600 51.67 OUT 30

TERR DITCH 1 ADD UN .14 11.9200 2.73 SUBAREA TERR 1

DL .14 11.9200 2.73

DN .29 11.9200 5.51 JUNC 20

TERR DITCH 2 ADD UN .14 11.9200 2.77 SUBAREA TERR 2

DL .14 11.9200 2.77
DN .29 11.9200 5.51 JUNC 20

TYP TRAP DITCH ADD UN .29 11.9200 5.51 JUNC 20

DL .29 11.9200 5.51

DN .29 11.9200 5.51 OUT 40

Q

I
S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Design Storms Page 2.01
Name.... KIF

File.... C\Haestad\PPKW\KIF\
Title... Project Date 5/3/2004

Project Engineer Daniel R. Smith

Project Title KIF Lat Exp Interim Operation
w/phase23 pond

Project Comments
This model analyzes the cond of the expan during
operation while Phase 2/3 has a pond. The time of
concentration is minimized due to the pond.

DESIGN STORMS SUMMARY

Design Storm Fi1eID KIF

Storm Tag Name 2yr
----------------------------------------------------------------------

Data Type File ID Synthetic Storm TypelI 24hr
Storm Frequency 2 yr
Total Rainfall Depth 3.2500 in
Duration Multiplier 1

Resulting Duration 24.0000 hrs

Resulting Start Time .000 hrs Step .100 hrs End 24.0000 hrs

Storm Tag Name l0yr
----------------------------------------------------------------------

Data Type File ID Synthetic Storm TypeII 24hr
Storm Frequency 10 yr
Total Rainfall Depth 3.6000 in
Duration Multiplier 1

Resulting Duration 24.0000 hrs
Resulting Start Time .000 hrs Step .100 hrs End 24.0000 hrs

Storm Tag Name 25yr
----------------------------------------------------------------------
Data Type File ID Synthetic Storm TypeII 24hr
Storm Frequency 25 yr
Total Rainfall Depth 5.5000 in
Duration Multiplier 1

Resulting Duration 24.0000 hrs

Resulting Start Time .000 hrs Step .100 hrs End 24.0000 hrs

Storm Tag Name 100yr
----------------------------------------------------------------------
Data Type File ID Synthetic Storm TypeII 24hr
Storm Frequency 100 yr
Total Rainfall Depth 6.5000 in
Duration Multiplier 1

Resulting Duration 24.0000 hrs

Resulting Start Time .000 hrs Step .100 hrs End 24.0000 hrs

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Synthetic Cumulative Depth Page 3.01
Name.... TypeII 24hr Tag 25yr Event 25 yr
File.... C\Haestad\PPKW\KIF\
Storm... TypeII 24hr Tag 25yr

CUMULATIVE RAINFALL DEPTHS in
Time Output Time increment .100 hrs
hrs Time on left represents time for first value in each row.

0

------------------------------------------------
.000 .000 .005 .011 .016 .022
.500

I .028 .034 .039 .045 .051
1.0000 .057 .063 .070 .076 .082
1.5000

? .088 .095 .101 .107 .114
2.0000

I .121 .127 .134 .141 .147
2.5000 .154 .161 .168 .175 .182
3.0000 ? .189 .197 .204 .211 .218
3.5000

I .226 .233 .241 .248 .256
4.0000 .264 .271 .279 .287 .295
4.5000

? .303 .312 .320 .329 .337
5.0000

I .346 .355 .364 .373 .382
5.5000

? .391 .401 .410 .420 .430
6.0000 .440 .450 .460 .470 .480
6.5000

? .490 .501 .512 .522 .533
7.0000

? .544 .555 .566 .578 .589
7.5000 I .600 .612 .624 .636 .648
8.0000

I .660 .672 .685 .698 .712
8.5000 .727 .742 .758 .774 .791
9.0000

I .808 .826 .843 .861 .878
9.5000

? .896 .914 .933 .953 .973
10.0000 I .995 1.0182 1.0421 1.0674 1.0941
10.5000

? 1.1220 1.1517 1.1836 1.2177 1.2540
11.0000

? 1.2925 1.3347 1.3823 1.4351 1.4931
11.5000 ? 1.5565 1.6876 1.9490 2.3693 3.1232
12.0000

? 3.6465 3.7508 3.8425 3.9217 3.9884
12.5000 4.0425 4.0889 4.1325 4.1732 4.2110
13.0000

? 4.2460 4.2788 4.3100 4.3397 4.3679
13.5000 ? 4.3945 4.4198 4.4440 4.4671 4.4891
14.0000

? 4.5100 4.5302 4.5499 4.5693 4.5883
14.5000 4.6070 4.6252 4.6430 4.6605 4.6776
15.0000

? 4.6943 4.7106 4.7265 4.7420 4.7572
15.5000

? 4.7720 4.7863 4.8003 4.8139 4.8272
16.0000

? 4.8400 4.8526 4.8650 4.8773 4.8895
16.5000 4.9015 4.9134 4.9252 4.9368 4.9483
17.0000

? 4.9596 4.9708 4.9819 4.9928 5.0036
17.5000 ? 5.0143 5.0248 5.0352 5.0454 5.0555
18.0000 5.0655 5.0753 5.0850 5.0946 5.1040
18.5000

? 5.1133 5.1224 5.1314 5.1403 5.1490
19.0000 ? 5.1576 5.1661 5.1744 5.1826 5.1906
19.5000

? 5.1985 5.2063 5.2139 5.2214 5.2288
20.0000 5.2360 5.2432 5.2502 5.2573 5.2644
20.5000 5.2714 5.2784 5.2854 5.2923 5.2993
21.0000

? 5.3061 5.3130 5.3198 5.3266 5.3334
21.5000 ? 5.3402 5.3469 5.3536 5.3602 5.3669
22.0000 5.3735 5.3801 5.3866 5.3932 5.3997
22.5000

? 5.4062 5.4126 5.4190 5.4254 5.4318

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Synthetic Cumulative Depth Page 3.02

Name.... TypeII 24hr Tag 25yr Event 25 yr

File.... C\Haestad\PPKW\KIF\
Storm... TypeII 24hr Tag 25yr

CUMULATIVE RAINFALL DEPTHS in
Time I Output Time increment .100 hrs
hrs Time on left represents time for first value in each row.

---------
I

--------------------------------------------------------------23.00005.4381 5.4445 5.4507 5.4570 5.4632

23.5000 5.4694 5.4756 5.4817 5.4878 5.4940

24.0000 5.5000

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Tc Calcs Page 4.01
Name.... SUB A.1A10.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

TIME OF CONCENTRATION CALCULATOR

------------------------------------------------------------------------

Segment 1 Tc User Defined

Segment 1 Time .080 hrs
------------------------------------------------------------------------

-------------------------

Total Tc .080 hrs

Calculated Tc Min.Tc
Use Minimum Tc...

Use Tc .083 hrs
--------------------------------------------------

S
S/N 221B014070CF
PondPack Ver. 8.0058

PARSONS ENERGY AND CHEMICAL GROUP
Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.02
Name.... SUB A.1A10.2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

------------------------------------------------------------------------TcEquations used...

------------------------------------------------------------------------

User Defined

----------Tc
Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.03

Name.... SUB A4.210.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

..............................................................................................................................................
TIME OF CONCENTRATION CALCULATOR
..............................................................................................................................................

Segment 1 Tc User Defined

Segment 1 Time .080 hrs

Total Tc .080 hrs

Calculated Tc Min.Tc
Use Minimum Tc...

Use Tc .083 hrs
-------------------------

S/N 221B014070CF

PondPack Ver. 8.0058
PARSONS ENERGY AND CHEMICAL GROUP

Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.04
Name.... SUB A4.210.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

Tc Equations used...

User Defined -----
--___---------------Tc

Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.05
Name.... SUBA4.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

TIME OF CONCENTRATION CALCULATOR

------------------------------------------------------------------------

Segment 1 Tc User Defined

Segment 1 Time .080 hrs
------------------------------------------------------------------------

Total Tc .080 hrs

Calculated Tc Min.Tc
Use Minimum Tc...

Use Tc .083 hrs

S/N 221B014070CF
PondPack Ver. 8.0058

PARSONS ENERGY AND CHEMICAL GROUP
Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.06
Name.... SUBA4.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

------------------------------------------------------------------------TcEquations used...

S ------------------------------------------------------------------------

User Defined

Tc Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.07
Name.... SUBAREA Al

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

TIME OF CONCENTRATION CALCULATOR

------------------------------------------------------------------------

Segment 1 Tc User Defined

Segment 1 Time .330 hrs
------------------------------------------------------------------------

Total Tc .330 hrs

S

S
S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs
Name.... SUBAREA Al

Page 4.08

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

Tc Equations used...

User Defined ---------
Tc Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.09
Name.... SUBAREA A10.1

S

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

TIME OF CONCENTRATION CALCULATOR

------------------------------------------------------------------------

Segment 1 Tc User Defined

Segment 1 Time .150 hrs
------------------------------------------------------------------------

Total Tc .150 hrs

S

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.10
Name.... SUBAREA A10.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

Tc Equations used...

User Defined

Tc Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.11
Name.... SUBAREA TERR 1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

TIME OF CONCENTRATION CALCULATOR

------------------------------------------------------------------------

Segment 1 Tc TR-55 Sheet

Mannings n .024
Hydraulic Length 100.00 ft

2yr 24hr P 3.2500 in

Slope .33000 ft/ft

Avg.Velocity 2.28 ft/sec

Segment 1 Time .012 hrs
------------------------------------------------------------------------

Segment 2 Tc TR-55 Channel

Flow Area 3.5000 sq.ft
Wetted Perimeter 12.75 ft

Hydraulic Radius .2 ft

Slope .00500 ft/ft

Mannings n .035
Hydraulic Length 300.00 ft

Avg.Velocity 1.27 ft/sec

Segment 2 Time .065 hrs
------------------------------------------------------------------------

Total Tc .077 hrs

Calculated Tc Min.Tc
Use Minimum Tc...

Use Tc .083 hrs

S/N 221B014070CF
PondPack Ver. 8.0058

PARSONS ENERGY AND CHEMICAL GROUP

Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.12

Name.... SUBAREA TERR 1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHESA.PPW

Tc Equations used...
------------------------------------------------------------------------

SCS TR-55 Sheet Flow

Tc .00 n Lf0.8 / P.5 Sf.4
Where Tc Time of concentration hrs

n Mannings n

Lf Flow length ft

P 2yr 24hr Rain depth inches

Sf Slope o

SCS Channel Flow

R Aq / Wp
V 1.49 R2/3 Sf-0.5 / n

Tc Lf / V / 3600sec/hr

Where R Hydraulic radius

Aq Flow area sq.ft.

Wp Wetted perimeter ft

V Velocity ft/sec

Sf Slope ft/ft

n Mannings n
Tc Time of concentration hrs
Lf Flow length ft

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.13

Name.... SUBAREA TERR 2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES_A.PPW

..............................................................................................................................................
TIME OF CONCENTRATION CALCULATOR
..............................................................................................................................................

Segment 1 Tc TR-55 Sheet

Mannings n .024
Hydraulic Length 100.00 ft

2yr 24hr P 3.2500 in

Slope .33000 ft/ft

Avg.Velocity 2.28 ft/sec

Segment 1 Time .012 hrs

Segment 2 Tc TR-55 Channel

Flow Area 3.5000 sq.ft
Wetted Perimeter 12.75 ft

Hydraulic Radius .2 ft

Slope .00500 ft/ft

Mannings n .035

Hydraulic Length 300.00 ft

Avg.Velocity 1.27 ft/sec

Segment 2 Time .065 hrs

--------------------------------------------------

Total Tc .077 hrs

Calculated Tc Min.Tc
Use Minimum Tc...

Use Tc .083 hrs

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.14

Name.... SUBAREA TERR 2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES_A.PPW

Tc Equations used...

___ SCS TR-55 Sheet Flow

Tc .00 n Lf0.8 / P.5 Sf.4
Where Tc Time of concentration hrs

n Mannings n

Lf Flow length ft

P 2yr 24hr Rain depth inches

Sf Slope %

SCS Channel Flow

R Aq / Wp
V 1.49 R2/3 Sf-0.5 / n

Tc Lf / V / 3600sec/hr

Where R Hydraulic radius

Aq Flow area sq.ft.
Wp Wetted perimeter ft

V Velocity ft/sec

Sf Slope ft/ft

n Mannings n

Tc Time of concentration hrs

Lf Flow length ft

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.15

Name.... SUBC4

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

..............................................................................................................................................
TIME OF CONCENTRATION CALCULATOR

Segment 1 Tc User Defined

Segment 1 Time .150 hrs

--------------------------------------------------

Total Tc .1500hr
--------------------------------------------------

S/N 221B014070CF

PondPack Ver. 8.0058
PARSONS ENERGY AND CHEMICAL GROUP

Time 748 PM Date 6/9/2004



Type.... Tc Calcs Page 4.16

Name.... SUBC4

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

Tc Equations used...

User Defined

Tc Value entered by user

Where Tc Time of concentration

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Runoff CN-Area Page 5.01

Name.... SUB A.1A10.2

S

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious

Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

A4.1

A10.2

71 1.940

87 1.180

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 3.120 77.05 77
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Runoff CN-Area

Name.... SUB A4.210.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres
-------------------------------- ---- ---------

A4.2 71 2.470

10.3 87 .27

Page 5.02

Impervious

Adjustment Adjusted
%C %UC CN

----- ----- ------

71.00

87.00

COMPOSITE AREA WEIGHTED CN --- 2.740 72.58 73
....................................................................................................................................................

S/N 221B014070CF
PondPack Ver. 8.0058

PARSONS ENERGY AND CHEMICAL GROUP

Time 748 PM Date 6/9/2004



Type.... Runoff CN-Area Page 5.03

Name.... SUBA4.3

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE.NUMBER DATA
..................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

A4.3 71 1.390 71.00

COMPOSITE AREA WEIGHTED CN --- 1.390 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Runoff CN-Area Page 5.04

Name.... SUBAREA Al

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA
.....................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

A1 71 8.000 71.00

COMPOSITE AREA WEIGHTED CN --- 8.000 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Runoff CN-Area Page 5.05
Name.... SUBAREA A10.1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Area
Soil/Surface Description CN acres

A10.1 87 1.590

Impervious

Adjustment Adjusted
%C %UC CN

----- -----
------87.00

COMPOSITE AREA WEIGHTED CN --- 1.590 87.00 87
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Runoff CN-Area Page 5.06
Name.... SUBAREA TERR 1

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA

--------------------------------------------------------------------------

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres oC oUC CN
-------------------------------- ---- --------- ----- ----- ------
31 Slope w/vegetation 71 .70 71.00

COMPOSITE AREA WEIGHTED CN --- .70 71.00 71

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Runoff CN-Area Page 5.07

Name.... SUBAREA TERR 2

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA
..................................................................................................................................................

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
-------------------------------- ---- --------- ----- ----- ------

31 Slope vegetated 71 .71 71.00

COMPOSITE AREA WEIGHTED CN --- .71 71.00 71
....................................................................................................................................................

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP

PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Runoff CN-Area Page 5.08

Name.... SUBC4

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES A.PPW

RUNOFF CURVE NUMBER DATA
.................................................................................................................................................

Impervious
Area Adjustment Adjusted

Soil/Surface Description CN acres %C %UC CN

-------------------------------- ---- --------- ----- ----- ------

c4 71 3.860 71.00

COMPOSITE AREA WEIGHTED CN --- 3.860 71.00 71
....................................................................................................................................................

f

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Node Addition Summary Page 6.01
Name.... JUNC 20 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHESA.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION
at Node JUNC 20

HYG Directory C\Haestad\PPKW\KIF\

- ------------------------------UpstreamLink ID Upstream Node ID HYG file HYG ID HYG tag

--------------------------------------------------------------------------TERRDITCH 1 SUBAREA TERR 1 SUBAREA TERR 1 25yr
TERR DITCH 2 SUBAREA TERR 2 SUBAREA TERR 2 25yr

INFLOWS TO JUNC 20

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs
--------------------------------------------------------------------------

SUBAREA TERR 1 25yr .14 11.9200 2.73

SUBAREA TERR 2 25yr .14 11.9200 2.77

TOTAL FLOW INTO JUNC 20

---------------------------------------- Volume Peak Time Peak Flow
HYG file HYG ID HYG tag ac-ft hrs cfs
--------------------------------------------------------------------------

JUNC 20 25yr .29 11.9200 5.51

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Node Addition Summary Page 6.02

Name.... JUNC 20 Event 25 yr

File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHES_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID JUNC 20

HYG Tag 25yr
-----------------------------------

Peak Discharge 5.51 cfs

Time to Peak 11.9200 hrs

HYG Volume .29 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time I Output Time increment .040 hrs

hrs Time on left represents time for first value in each row.

-- --

---I--------------------------------------------------------------9.1600
I .0 .0 .0 .0 .0

9.3600 .0 .0 .0 .0 .0
9.5600 I .0 .0 .0 .0 .0
9.7600 I .0 .0 .0 .0 .0
9.9600 .0 .0 .0 .0 .0

10.1600 .0 .0 .0 .0 .0
10.3600 I .0 .0 .0 .0 .0
10.5600 I .0 .0 .0 .0 .0
10.7600 .0 .0 .0 .0 .0
10.9600

I

.1 .1 .1 .1 .1
11.1600 I .1 .1 .1 .1 .1
11.3600 I .1 .2 .2 .2 .2
11.5600 I .4 .5 .7 1.07 1.33

11.7600
I

1.89 2.38 3.25 4.72 5.51

11.9600 I 5.17 4.80 3.85 2.05 1.29

12.1600
I 1.02 .9 .8 .7 .7

12.3600
I

.7 .6 .6 .5 .5
12.5600 .4 .4 .4 .4 .4
12.7600 I .4 .4 .4 .3 .3
12.9600

I .3 .3 .3 .3 .3
13.1600 .3 .3 .3 .3 .3
13.3600 I .2 .2 .2 .2 .2
13.5600 I .2 .2 .2 .2 .2
13.7600

I

.2 .2 .2 .2 .2
13.9600 .2 .2 .2 .2 .2
14.1600 I .2 .2 .2 .2 .2
14.3600 I .2 .2 .2 .1 .1
14.5600

I

.1 .1 .1 .1 .1
14.7600 .1 .1 .1 .1 .1
14.9600 ? .1 .1 .1 .1 .1
15.1600 I .1 .1 .1 .1 .1
15.3600 .1 .1 .1 .1 .1
15.5600

I

.1 .1 .1 .1 .1

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Node Addition Summary Page 6.03
Name.... JUNC 20 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2 OFFSITE AREAS TERRACE DITCHES_A.PPW
Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time

? Output Time increment .040 hrs
hrs

? Time on left represents time for first value in each row.
--- -

--------------------------------------------------------------15.7600
?

.1 .1 .1 .1 .1
15.9600

? .1 .1 .1 .1 .1
16.1600 ? .1 .1 .1 .1 .1
16.3600 .1 .1 .1 .1 .1
16.5600

? .1 .1 .1 .1 .1
16.7600 ? .1 .1 .1 .1 .1
16.9600 I .1 .1 .1 .1 .1
17.1600 .1 .1 .1

f
.1 .1

17.3600
? .1 .1 .1 .1 .1

17.5600
I .1 .1 .1 .1 .1

17.7600 .1 .1 .1 .1 .1
17.9600

? .1 .1 .1 .1 .1
18.1600 ? .1 .1 .1 .1 .1
18.3600 .1 .1 .1 .1 .1
18.5600

? .1 .1 .1 .1 .1
18.7600 .1 .1 .1 .1 .1
18.9600 .0 .0 .0 .0 .0
19.1600 I .0 .0 .0 .0 .0
19.3600

? .0 .0 .0 .0 .0
19.5600

I .0 .0 .0 .0 .0
19.7600 .0 .0 .0 .0 .0
19.9600

? .0 .0 .0 .0 .0
20.1600

I .0 .0 .0 .0 .0
20.3600 .0 .0 .0 .0 .0
20.5600 .0 .0 .0 .0 .0
20.7600

? .0 .0 .0 .0 .0
20.9600

I .0 .0 .0 .0 .0
21.1600 .0 .0 .0 .0 .0
21.3600 .0 .0 .0 .0 .0
21.5600

? .0 .0 .0 .0 .0
21.7600

? .0 .0 .0 .0 .0
21.9600 .0 .0 .0 .0 .0
22.1600 .0 .0 .0 .0 .0
22.3600

? .0 .0 .0 .0 .0
22.5600 ? .0 .0 .0 .0 .0
22.7600 .0 .0 .0 .0 .0
22.9600 ? .0 .0 .0 .0 .0
23.1600 .0 .0 .0 .0 .0
23.3600

? .0 .0 .0 .0 .0
23.5600

I .0 .0 .0 .0 .0
23.7600 ? .0 .0 .0 .0 .0
23.9600 .0 .0 .0 .0 .0
24.1600

I .0

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Node Addition Summary Page 6.04
Name.... OUT 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHESA.PPW
Storm... TypeII 24hr Tag 25yr

SUMMARY FOR HYDROGRAPH ADDITION

at Node OUT 10

HYG Directory C\Haestad\PPKW\KIF\

----------------------------------------------------------------------------------------------------------------------------------------------------

Upstream Link ID Upstream Node ID HYG file HYG ID HYG tag

Dl SUBAREA Al SUBAREA Al 25yr

INFLOWS TO OUT 10

---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

--------------------------------------------------------------------------

SUBAREA Al 25yr 1.667 12.0800 21.08

TOTAL FLOW INTO OUT 10
---------------------------------------- Volume Peak Time Peak Flow

HYG file HYG ID HYG tag ac-ft hrs cfs

OUT 10 25yr 1.667 12.0800 21.08

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
PondPack Ver. 8.0058 Time 748 PM Date 6/9/2004



Type.... Node Addition Summary Page 6.05
Name.... OUT 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHES_A.PPW
Storm... TypeII 24hr Tag 25yr

TOTAL NODE INFLOW...

HYG file

HYG ID OUT 10

HYG Tag 25yr
-----------------------------------

Peak Discharge 21.08 cfs
Time to Peak 12.0800 hrs
HYG Volume 1.667 ac-ft
-----------------------------------

HYDROGRAPH ORDINATES cfs
Time I Output Time increment .040 hrs
hrs Time on left represents time for first value in each row.

-- -----
--------------------------------------------------------------9.1600.0 .0 .0 .0 .0
9.3600 .0 .0 .0 .0 .0
9.5600 ? .0 .0 .0 .0 .0
9.7600

I .0 .0 .0 .0 .0
9.9600

? .0 .0 .1 .1 .1
10.1600 .1 .1 .1 .1 .1
10.3600 ? .1 .1 .2 .2 .2
10.5600 ? .2 .2 .2 .2 .3
10.7600 .3 .3 .3 .3 .4
10.9600 .4 .4 .4 .5 .5
11.1600 I .5 .6 .6 .6 .7
11.3600

I .8 .8 .9 .9 1.06
11.5600

?

1.17 1.35 1.64 2.08 2.72
11.7600

?

3.62 4.83 6.47 8.66 11.51
11.9600 ? 14.71 17.72 19.97 21.08 20.83
12.1600 19.35 17.11 14.63 12.31 10.32
12.3600

? 8.83 7.67 6.75 5.98 5.35
12.5600 4.82 4.36 3.98 3.65 3.37
12.7600

?

3.15 2.96 2.81 2.67 2.56
12.9600

? 2.45 2.36 2.28 2.21 2.15
13.1600 2.09 2.03 1.98 1.93 1.89
13.3600

?

1.85 1.81 1.77 1.74 1.70
13.5600 ? 1.67 1.63 1.60 1.57 1.54
13.7600

? 1.51 1.48 1.45 1.43 1.40
13.9600

? 1.38 1.35 1.33 1.30 1.28
14.1600 1.26 1.24 1.22 1.21 1.19
14.3600 1.18 1.17 1.16 1.15 1.14
14.5600

? 1.13 1.12 1.11 1.10 1.10
14.7600

?

1.09 1.08 1.07 1.06 1.05
14.9600 ? 1.04 1.04 1.03 1.02 1.01
15.1600

? 1.00 .9 .9 .9 .9
15.3600

? .9 .9 .9 .9 .9
15.5600

I .9 .9 .9 .8 .8

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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Type.... Node Addition Summary Page 6.06

Name.... OUT 10 Event 25 yr
File.... C\Haestad\PPKW\KIF\KIF LAT EXP PHASE2_OFFSITE AREAS TERRACE DITCHES_A.PPW

Storm... TypeII 24hr Tag 25yr

HYDROGRAPH ORDINATES cfs
Time Output Time increment .040 hrs

hrs I Time on left represents time for first value in each row.

-- - -

--------------------------------------------------------------15.7600
I

.8 .8 .8 .8 .8
15.9600 .8 .8 .8 .8 .7
16.1600

I
.7 .7 .7 .7 .7

16.3600 .7 .7 .7 .7 .7
16.5600 I .7 .7 .7 .7 .7
16.7600 .7 .7 .7 .7 .7
169600 I .7 .7 .7 .7 .7
17.1600 I .6 .6 .6 .6 .6
17.3600

I .6 .6 .6 .6 .6
17.5600

I

.6 .6 .6 .6 .6
17.7600 .6 .6 .6 .6 .6
17.9600 I .6 .6 .6 .6 .6
18.1600 .6 .6 .6 .6 .6
18.3600

I .6 .6 .5 .5 .5
18.5600 .5 .5 .5 .5 .5
18.7600 I .5 .5 .5 .5 .5
18.9600 I .5 .5 .5 .5 .5
19.1600 .5 .5 .5 .5 .5
19.3600 I

.5 .5 .5 .5 .5
19.5600

I

.5 .5 .5 .4 .4
19.7600 I .4 .4 .4 .4 .4
19.9600 I .4 .4 .4 .4 .4
20.1600 .4 .4 .4 .4 .4
20.3600 I .4 .4 .4 .4 .4
20.5600 .4 .4 .4 .4 .4
20.7600 I .4 .4 .4 .4 .4
20.9600 .4 .4 .4 .4 .4
21.1600 I .4 .4 .4 .4 .4
21.3600 .4 .4 .4 .4 .4
21.5600 I .4 .4 .4 .4 .4
21.7600 .4 .4 .4 .4 .4
21.9600

I

.4 .4 .4 .4 .4
22.1600 ? .4 .4 .4 .4 .4
22.3600 .4 .4 .4 .4 .4
22.5600

I

.4 .4 .4 .4 .4
22.7600 .4 .4 .4 .4 .4
22.9600 I .4 .4 .4 .4 .4
23.1600

?

.4 .4 .4 .4 .4
23.3600

I

.4 .4 .4 .3 .3
23.5600 ? .3 .3 .3 .3 .3
23.7600 .3 .3 .3 .3 .3
23.9600

? .3 .3 .3 .3 .3
24.1600 .2 .2 .1 .1 .1
24.3600

I

.0 .0 .0 .0 .0
24.5600 .0 .0 .0 .0 .0
24.7600

I

.0 .0 .0 .0 .0
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Appendix A

Index of Starting Page Numbers for ID Names

----- K
-----KIF...2.01 6.04

----- S

-----SUBA.1A10.2... 4.01 5.01

SUB A4.210.3... 4.03 5.02

SUBA4.3... 4.05 5.03

SUBAREA Al... 4.07 5.04
SUBAREA A10.1... 4.09 5.05
SUBAREA TERR 1... 4.11 5.06

SUBAREA TERR 2... 4.13 5.07

SUBC4... 4.15 5.08 3.01 1.01

A-1

S/N 221B014070CF PARSONS ENERGY AND CHEMICAL GROUP
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AppenA x. ?

DESYGN OF ROCK CHUTES

K. M. Robinson C. E. Rice K. C. Kadavy

ABSM.tiCr. Rock chute destgn fnfortnalion is consolidatedfrom several sources to provide a comprehensive design tool.

%he rocXc slope 4tabtli1j boundary roughness and outlet stability of rock chutes are each discussed Tests were performed
in three rectartguTarjXurnes and in hvo fufl size structures. Angular riprap with a median stone size ranging from 15 to

278 tnm was examined on rock chutes with slopes ranging from 2 to 4096. The typical mode of channel failure is

described An empjrlcal predicttori equation is presented relating the highest stable discharge on a rock chute to the

median stone size and the bed slope. A boundary rorsghness relationshfp is also presented that relates the Manning

roughness coefficient to the medfan stone size and bed slope. These tests ahco suggest rhat xhe riprap siae required for

stability on the slope will rema8n stable in the outlet reach even with mxnimal tarlwater 7hls article corrtairrs information
needed to perform a rock chute design.

Xeywordt Rock chutes Riprap Channel design Hydraulics Stabfliry Roughness Grade oonXrol.

0

R ock cktutes or loose-riprap-lined channcis are
used to safely oonvey water to a lower elevation.

These structures provide an alternative method
of protecting the soil surface to maintain a stable

slope and to dissipate a portion of the flow energy.
Watershed tnwagentent applieations for this type of structure

are numerous such as channel stabilization grade controt
and embankment overtopping Dcpcnding on the availability

and quality of accessible rook materials rock chutes may
offer economic advantages over more traditioilal structurrs.

Flow.cascading down a rock chute is visually plowing and
these structures offer aesthetic advantages for sensitivC

locations. Construction of these chutes can be pexformed with
unskilled labor and a comparatively small amount of

equipment. A typical rock chute profile is sbown in figure 1.

Entrenoe

kigure 1---1ypirnl rock ohute profile.

Article wts submitted for publication in Soptombcr 1999 reviewed and

approved for publication by the Soil Water Div Of ASAE in March 1998.
Praaonaed as AM pWeC No 97-2062.

The authors are lircrry Vt. Robiuson P.E. A$AE 1tmber BngJriCer
Resaarch Hydraulic Fmgineer Clwrks E. Rice P.E ASAE bfenber

Engineer Research Hydraulie Engineer and 1em C. Kadavy P.E. A4AE
hlember Englnecr .Agricaltura Engineer USDA AtS Stillwititer OK.

Corrrsponding autbor ICeny M. Robinsoil 1301 N. Woytern St.

Stillwatnr OK 74075 tel 405 624-4135 fax 405 6244136 e-KU1i1

Iffob@Rg.gov.

Rock chute straciures have been the subject of severa

recent investigations. The objective of this article is to

present pertinent information from several sources to

provide the designer with a comprehensive design tool.

Mr.ATED WORK
Ctoctc chutes izl various forms have been used for many

years_ isbash 1936 examined the ability of flowing watcr to

move rocks. The shape of a rock fill aross-seetion was

described while stone of a known size and weight was

deposited in flowing water. Isbash developed a relatjotship

describing the minimum velocity nccessary to move stones

of a known size and specific gravity. Anderson et al_ 1970
developed a design procedure for riprap-lined drainage

channels by testing rounded stone on relatively flat slopes.

Uniformly sized riprap materials remained stable at higher

flow rates than non-unifoim materials_ The non-uniform

materials enhanced the protect9on of the filter material below

tho rock layer. Wittler and Abt 1990 found that the stone

gradation has a significant influence on chute performanee.

The uniforrnly sized riprap vvithstood higher flow rates than

non-uniform material of the same D50. The uniform material

did fait more suddenly than the non-uniform materials once

the slope became unstable.

Abt et al. 1987 and Abt and.ohrnson 1991 tested both

angular and rounded stone and found that the rounded stone

failed at a unit discharge of approximately 40% less than

angular shaped stones of the same median stone size. Thesc

reseamhers developed design criteria for median stone sizes

between 25 and 152 mm on siopw ranging between I and

20%.

Maynord 1988 developed a riprap sizing mcthod for

stable open channel flows on slopes of 2% or less. This

design method based on the
average local velocity and flow

depth used tho Dso as the characteristic rock size. The

effects of riprap gradation thiclrness and shape were also

amincd. Maynord 1992 extended this design rnethod to

slopes between 2 and 20% for nonimpinging flows. Frizell

TYansactions of the ASAE

VOC 413621-626 1998 American Sooiety ofAgricultuml Engiix.ers 621
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S and Ruff 1995 racamined riprap with a DSO of 380 mt on

21 slopes hori.zontalvertical. These researchers

investigated riprap for embankment ovettopping proteetion

Anderson et al. 1970 developed a relationship for the

boundary roughness of rock-lined channels. The Manning

roughncss was described as a function of the stone size

only. Abt et al. 1987 also developed a relationship that

predicts the Manning rougluness as a function of the bed

slope and stone size.

Rock chutes testing performed at the USDA-ARS

Hydraulic Engineering Unit is the primary source of

information for this report. These tests fcicused on three

specific areas rock slopc stability roughness and outlet

stability. Robinson et a1. 1995 reported an empirical rock

slope stability relationship for rock sizes ranging fiom 15 to

145 mm on slopes of 10 to 40%. This stability relationship

predicts rock size as a function of the disoharge and channel

slope. Robinson ot al. 1997 revised this design relationship

in an attcrnpt to bettel represeltt the data base- 1Zock chutes

were tested to failure in three different flumes as well as

full-size prototype structures for slopes of 8 to 40% and

median rock sizes up to 278 mm. Rice et al. 1996
examined six design procedures and compared their results

for a range of discharges and bed slopes. Rice et al. 1998a
developed empirical relationships to predict the Manning

nSULTS AND DISCUSSION

ROCK S3O11E. ShASIIrIIY

Rock chute stabillty tests were performed in three

separate flumes with widths of 0.76 1.07 and 1.83 m
25 3.5 and 6.0 ft. Two full size prototype structures

were also constructed and testcd to failure. Theselarge-scalechutes wore eonstrtlcted with a 2.74-m 9-ft bottorn

width and 2 1 side slopes. A total of 38 rook chute stability

tests we.re performed on slopes ranging from 2 to 40% for

median rook sizes of 15 to 278 mm. Rock chutes testing

was initially limited to slopes between 10 and 40%.

However interest was expressed in slopes below 10%.

Eleven tests were conducted on slopes ranging from 2 to

8%. Four of these tests were conducted with bed slopes

ranging from 2 to 6%with 21 side slopes. Table I lists the

test results for this study The tests were performed by

introducing a basc flow in the rock chute then increasing

the flow incrementally. Orifice plates and air-water

diffcrential manometers were used to measure flow in the

two smaller models while Parshall flumes were used to

measure flow in the larger models. Rock slope stability was

observed at each flow rate with particular attention

directed to stone movement on the slope. 77ie flow rate was

increased until the rock chute was judged to be unstable.

roughness coefficient as a function of stone si2e and bed Table 1. Tcst mults

S
slope. These roughncss relationships allow caloulation of
the flow depth in a rock chute. Rice et aI. 1998b eonducted

tests to exarnine the rock sizc nccossary to maintain stability

of the rock chutc outleL

RlFl1.AF PRoPIRTYH9
The rock chutes testing described in this article was

performed using predominantly angular crushed limestone

with a Dso of 15 to 278 inm. The rock layers in all tests

were 2D$0 thick. The Dso is the particle size for which

50% of the material sample is finer. 1he median stone

diameter and the D50 are considered equal. Rock used in

this study displayed a coefficient of uniformity Ca
DwlDtO of 1.25 to 1.73. The specific gravity of the stones

ranged from 2.54 to 2.82. Thc gcometric standard deviation

Qs - Da4.1 jDso - DsdDl s.c ranged from 1.15 to 1.47

with all but one rock samplc ranging between 1.31 and

1.47. The length to width ratio L/B ranged from 1.98 to

2.36. The geometric stone propert.ics were similar for all

rock sizes and the gradations exhibited by these materials

were more urtiforrll than well

graded-Suffcient
quantities of each material were sampled to

accurately Irepresent each rock size. ASTM 1996 Standard

D5519 suggests that a sample size should be large enough to

ensure a representative gradation ond to provide test results

to the desired level of accuracy. The specimen size should

be large enough that the addition or loss of the largest stone

in the samplc will not change the results by more than a

specified amount. For this study the largest element in each

test inaterial represented 0.7% to 3.1% of the samplc

weight.

622

P1ume

Run Width

No. at
1 107

2 1.07

3 107

4 1.07

5 7 107
6 1.07

7 1.07

8 1.07

9 076

10 1.07

11 1.07

12 1.07

l3 107

14 0.76

15 1.07

16 107

17 1.07

18 1.07

19 183

20 1.83

21 1.83

22 1.83

23 1.83

24 1.83

25 2.74

26 274

27 1.83

28 1.83

29 183

30 107
31 1.07

32 1.07

33 1.07

34 1.83

35 1.07

36 1.07

37 1.07

38 1.07

Gea Coof. of Max

Doq Spaaific
metric tlniFor- Slope Stable q

mm Gravity StdDev _ _ RnitY /v rrs/m

15 2.76 1.42 1.65 10 0.00578

15 2.76 1.42 1.65 125 0.00529

15 2.76 1.42 1.65 16.7 0.00378

is 2.76 1.42 1.65 22.2 000314

33 2.70 1.42 L.65 10 0.0248

33 2.70 1.42 1.65 12.5 0.0235

33 2.70 142 165 16.7 00E86

33 270 1.42 1.65 22.2 0.0647

46 - 1.15 1.25 40 0.0381

52 2.82 1.46 1.72 10 00262

52 282 146 172 125 0.0624

52 2.82 146 1.72 16.7 0.0578

52 2.82 1.46 1.72 22.2 0.0483

52 2.82 1.46 1.72 40 00349

89 2.54 1.41 1.58 LO 0.1738

89 2.54 1.41 1.58 12.5 01514

89 2.54 141 1.58 167 01596

89 2.54 1.41 1.58 22.2 0.1105

89 2.54 1.41 1.58 12.5 0.1663

89 2.54 1.41 1.58 222 01003

89 2.54 1.41 158 40 04865

145 2.55 135 154 125 0.3307

145 255 135 154 222 02239

145 2.55 135 1.54 40 0.1951

188 2.58 1.47 1.73 16.7 0.4385

278 2.59 1.31 1.47 33.3. 0.6726

188 2.58 147 173 8 0.7525

128 2.58 1.47 173 22.2 0.5416

188 258 1.47 1.73 40 0.3279

52 2.82 1.46 1.72 6 0.1 SSS

33 270 142 1.65 6 0.0892

33 2.70 142 1.65 4 0.1830

J 5 2.76 1.42 1.65 2 0.0427

192 2.61 1.35 1.58 6 1.6258

52 292 146 172 6 0.2025

52 2.82 146 J72 4 02546

33 270 1.42 1.65 4 0.1096

33 270 142 1.65 2 0.2518

TRANSACnONS OF -mEASA$
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AN EXCEL PROGRAM TO DESIGN ROCK COY.IitiS IHOit GRADE STABLXZA.TXON

by
Eric A. X.orenz P.E. Morris N. Lobrecht P.E. and Kerry M. Robinson Ph.D. P.E.

Introduetion

Chutes in general are used to transport water from a higher elevation to a lower elevation in a

non-erosive manner. Examples include flow from one waterway to another waterway flow from a

waterway to a drairaage ditch flow from a lake to a chann.el etc. Chutes are composed of three parts a
level inlet apron the chute slope and a level outlet apron. The chute is assumed to have a uniform mss
section throughout. Rock is commonly used to protect the underlying soil from erosion. Speeifying the

correct rock size and chute thickness are only a small portion of rock chute design. froper design is very

time consuming whw sevexal options are considered. This program will reduce design time by selecting

the stable median angular rock size based on chute geometry and discharge. The output can be used for

preparing final plans and field layout. The word angular is shown in bold in this paper and refers to rock

that is 50% round and 50% cubical. The equations given in this paper are intended for use with English

units. They can be used for cross sections having a trapezoidal triangular or rectangular shape. The

equations are shown without proof and their verification is left up to the reader.

General Chute Hvdraulies

1 igure I shows a typical rock chute profile and defines various hydraulic properties of chutes in general.d depth of the outlet apron below the outlet channel 1foot suggested minimumfeet

Dso mediwa angular rock size 50% ofthe sample isfiner by weight inchesg acceleration due ro gravity 32.2 filsec2

Hd.p height of drop from the weir crest elevation to the outlet channed elevation feet

Hs minimum specifxc energy head corresponding to a given drscharge at critical depth feet

Hp static head rerluired to force the discharge through the weir plp is the energy head feet

h vetociry head associated with the crftical depth feet

Solr chute bed slope 1/z ft./f?

7W W taidwater deprh in the outlet chrnmet feet

y? critical depth in the chute feet

y ? normal depth in the inlet channel feet

z horizontal componeru of the chute slope i1
zi normal depth in the chute slope feet

za
-

hydraulic jump heiglat feet

Figure X-- Typical Rock Chute Profile

1
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The most important property defining the chute isthe weir head f-Ip. The Hp determines the atnount of

law that will go through the weir entrance at the oresf or brink and down the chute. The shape of the

weir entrance and the velocity of the approach channel affect the weir head. A method to control Hp will

be discussed later in this
paper. As the water approaches the inlet apron the flow accelerates. Several

references define different locations upstream of the weir crest at which accelerated flow begins. The

most conservative distance of 10y was used to set the inet
apron length. Critical depth occurs between

2y and 4y upstream of the weir crest. Depth at the weir crest is 0.715y brink depth. Whenever the

clrute
slope is steeper than critical slope normal depth in the chute slope zi is below critical depth

resulting in supercritical flow. For rock chutes the flow will reach nonnal depth generally in the middle

1/3 of the slope and continue down the slope without accelerating roughness offsets the acceleration due

to gravity. As flow reaches the outlet apron near the toe it will transition from supercritical flow ta

subcritical flow in the forin of a hydrauIIc jump. The hydraulic jump height z2 varies with the chute

slope thus the velocity and the chute cross section. The hydraulic jump height will normally be less

than the wveir head Hp for flat chute slopes. As the chute slope increases za will exceed H. Figure 2
illustrates a typical cross section of a rock chute.

mc T horizontal component of the chute side slope

B?r bottom width of the chute feet

Figure 2- Typieal Rock Chute Cross Section

The height of protection along the side slope sliall be the greater of R. or z2. lle tailwater may be greater

than the height of riprap along the side slope in the outlet apron. If good vegetation has been established

above the riprap tlris is adequate to prevent erosion. Problenss may occur during long duration discharges

from flat watersheds or those below a watershed detention dam. Longer peak flows can be expected to

have a greater potential for scouring on the side slopes. Coz1sider placing riprap or other
types

of

protection above Hp or z2and up to the tailwvater depth or higher for this case. The
hydraulicljurnp

length is given as 1SDso from the research perfornled on rock ehutesi. A rock thiclcness of 2D50 is

recornmended ip addition to a non-woven geotextile over sand bedding. The geotextile acts as a filter and

prevents material under the chute from being pulled up through the rocks. A non-woven geotextile is

used because tl-xre is less chance of soil particle migration through this material as compared with a

woven geotextile. The bedding shotdd prevent migration of fm soil particles that inay plug thenon-woven
geoteattile. Also the bedding provides better contact between the rock and the urxlerlying soil and

provides a cushion when the rock is placed. The cushion helps prevent darnage to the non-woven

geotextile.

Desitn Approach

The approach for designing rock chutes presented in this paper is given in sequential order Equations I

tlrrough 16. An example design is presented later to familiarize the reader with the design procedure and

2
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Rock_Chute.%Is

Rock Chute Desian Data

1/ersion 4.0 -07/t0/00 Based on Desipn of Rock Chutes by Robinson Rice Kadavy ASAE 1998

Project ?i/lwdy protecfion Couqty Woodbury

Designec Jm Vida Cheoked by
Date 9/27/00 Date

inPut Channel Geometnr

Page 1 of 3

?lnlet hanttei -?ChCrte -OutltCharrnel

Binr W 20 o K Bw B.w 40. 0 ft.

Side slopes 4.0 m1. Pactor.c?f sa?eky.. t.20 F Side sopes 4.0 m1
n-value 0.035 5ideiopes4.0 rn1 -2.01.i?a?r n?uatue 0.045

6ed Slope - OQ060 ft/ft. Bed siqpe 51- 0.200 ft.lftZ5/.iiax. Bed siope 0 0050. ftJf.

Freebo2rd 0.? ?k . - Qutlet ancondetith d - 10 f- Base.ftow LGA
cFs

Desiqn Storm Data Table 2NHCP NRCSGrade Stabiiization Structure No. 410

ra nagearea 450.?acres Rain a o?m. s-.sin. Os1n. Noft Thelbfal regu? capacityrsrouted

Apron elev. -- niet.105..0 ft. --.Outiot -99.0 ft - H?R - ? ft_ tljrougkr iYie chute principa spillway or

Ch ue.capacity QSyear
??irimum

capOcity.basedoir a.5-yar iapnabfaalion with an auxilrary spillJway.

Totai capacity. ? Q1 pyear 24hou? stortlt with a 3-5 iriehrainfall InDUftallwafer Tw.
Qwa 33U 0 cfs Hig?h floW storm through chute Tw ft. Program

cfs LoW floVv storm thrptigh chux ---r-----? iwff. Pto?rParn

hcr 0.71 ft.0.3?.1t

Hce 25i?f.

???... .
1 Outp.ut giveri as Hlgti ?lcw tow F1ow.vatues-

Taiiwattrtieplhpiusgmust be ator abov tne

tiydEaulfc.Jump height forthe cn?te.tu fupption

3 Critii?hdgptti rs 2yo Op upstrearn bf crest.

. . ... ..

4 tlse Min oa AQri-wqven. geoteidiie undor rdck.

inttA

T.04 3.04 ft. - TwOk.

-
fi

.---

107 ft .Wvd?auli turno

044 fl. .?-- Hefafit z? _ 2.76 t. 9.09 ft

btR6etApr?r

51bp.e R.0051t.fft

k-d.- ? ? 9 ft. initrimum

.?t/ggastad.

Velo.cityo?u?i 3.37
. . . .....

at normal deptFi

04-1. 0.86 1Y. .Outle

_5._.?
_

.C.lianrte



ATTACHMENT 3- DRAINAGE AREA MAPS
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